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The American Institute of Architects proudly presents this

new edition of Architectural Graphic Standards. Many in-

dividuals and members have contributed generously to the

preparation of its plates. To them the Institute extends its

thanks.

It can be stated without qualification that this standard ref-

ernce work should be in every architect's office. The very

fact that it has been published in five previous editions is

testimony to its usefulness. In this time of technological

transformation, The American Institute of Architects is in-

increasingly obligated to provide authoritative practice

aids. Six years in preparation, this book with painstaking

research helps to meet that responsibihty. We sincerely

hope that you find it useful.
•

Rex Whitaker Allen, FAIA

President

The American Institute of Architects

JOHN WILEY & SONS, INC.
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FOREWORD

Architectural Graphic Standards was initially authored in

1932 by Charles George Ramsey, AIA, and Harold Reeve

Sleeper, FAIA. Since then, this encyclopedia has served

as a major reference guide serving architects, engineers,

designers, builders, decorators, homeowners, drafts-

men, and students. Keeping with the high standards and

traditions of the late authors, the Sixth Edition repre-

sents the optimum judgment on current standards and

practice and is the joint effort of The American Institute

of Architects and John Wiley & Sons, Inc. Because of its

breadth of scope the book reflects a contribution from

the entire profession of architects.

The Sixth Edition is entirely new in organization and

format but carries on the philosophy of earlier editions.

It remains a source book and standards guide, and not a

book of experimental, exotic or sophisticated tech-

niques. It illustrates proven and current practice. The

book will be exceptionally valuable to its users for estab-

lishing the general parameters of design in the early

stages of a project. Although it includes overall design

guidelines, it does not attempt to influence the technique

of building construction since this process is the prov-

ince of the practitioner. Throughout, an effort has been

made to present materials free of bias in design either

in a traditional or contemporary sense.

The reader will note that in organizing the Sixth Edi-

tion the authors supported a 16-part organizational

sequence upon which the Uniform System for Construc-

tion Specifications, Data Filing and Cost Accounting*

was to be based. It was anticipated, however, that

Architectural Graphic Standards' fundamental emphasis

upon the graphic presentation of construction details

would require a degree of departure from the evolving

Uniform System. Deviations did develop and are indi-

* Copyright © 1966, American Institute of Architects

Associated General Contractors of America, Inc.

The Construction Specifications Institute, Inc.

Council of Mechanical Specialty Contracting Industries, Inc.

cated by differences between chapter titles in Architec-

tural Graphic Standards and corresponding division

titles in the Uniform System (see statement on Table of

Contents page). Essentially, the 16-part idea is utilized

to make the Sixth Edition easier to use for those familiar

with the System. For others, it can serve as an introduc-

tion to the logic and convenience of a standardized

sequence for information within the building industry.

The user of Architectural Graphic Standards can be

assured that every page has been subject to careful

review and analysis and represents the best effort pos-

sible within the constraint of space and time. Some read-

ers will also regret the omission of certain plates — for

example, the beautiful sketch of a Georgian Town Clock,

and its replacement by an equally elegant Clock and

Carillon Tower to meet present day needs and usage.

However, in some cases, we have retained material from

earlier editions since it would be nearly impossible to

find such material outside of the Library of Congress if

it were needed in a work of archeological restoration or

alteration. Such examples can be found in the fireplace

section.

In summary, the Editorial Advisory Committee, editor,

coordinating editors, and project directors have at-

tempted to provide the user of Architectural Graphic

Standards with the basic information needed for day to

day actual practice; by indicating guidelines for con-

struction applicable to the entire architectural spectrum,

ranging from the humble shed to the complex curtain

wall high rise building. We have not thrown away the

past, nor have we endeavored to fill the book with the

complicated and specialized world of technology which

is coming in the next decade.

WALKER G. STONE
Vice President

John Wiley & Sons, Inc.

New York, N.Y.

June 30, 1970





PREFACE

For generations of architects, engineers, draftsmen and

builders. Architectural Graphic Standards will need no

introduction. It has been their drafting room companion

since 1932 when the 233-page First Edition, authored by

Charles George Ramsey, AIA, and Harold Reeve Sleeper,

FAIA, was published by Wiley. In the subsequent four

editions, including the Fifth published in 1956, these

authors revised, modernized, added new pages and

dropped obsolete ones until the Fifth Edition contained

758 pages, and the work was established as the archi-

tects' and building industry's reference bible. With every

edition, the task of updating required more and more

time for research, analysis, and plate development and

this activity became in essence Harold R. Sleeper's

career and his major contribution to the architectural

profession. During Sleeper's last years, and after work

on the Sixth Edition had begun, he invited his publisher

to carry on this work. He also expressed the hope that

The American Institute of Architects would assume auth-

orship and carry on his, Ramsey's, and his publisher's

graphic standards philosophy for the benefit of future

generations of practitioners.

In 1962, Walker G. Stone, an Architectural Engineering

graduate of the University of Illinois, with a position at

that time as Editor-in-Chief, Professional Publications,

and later Vice President of Wiley, began discussion with

William H. Scheick, Executive Director of the AIA, with

the objective of carrying out Sleeper's expressed wish.

The AIA responded favorably since a new edition of

Architectural Graphic Standards, reflecting the rapidly

changing techniques of contemporary building, was in

keeping with the Institute's goal of serving its member-

ship and the building industry with authoritative practice

aids. In 1963, Wiley and the AIA jointly established an

Advisory Board on Architectural Graphic Standards to

advise both parties on the feasibility, contents and for-

mat of the project. The members of the ten man board

were Walker G. Stone, Wiley, New York, New York; John

C. Anderson, AIA, Minneapolis, Minnesota; Joseph N.

Boaz, AIA, Atlanta, Georgia; Harold D. Hauf, FAIA, Los

Angeles, California; Dean F. Hilfinger, FAIA, Blooming-

ton, Illinois; Gershon Meckler, PE, Toledo, Ohio; Edwin

T. Pairo, AIA, Washington, D.C.; F. Spencer Roach, AIA,

Philadelphia, Pennsylvania; Harry E. Rodman, FAIA,

Troy, New York, and Jack Train, FAIA, Chicago, Illinois.

Thus in July, 1 964, on the basis of the Advisory Board's

report, Wiley and the AIA agreed as publisher and author

to produce this Sixth Edition. Joseph N. Boaz, AIA,

former Professor of Architecture, School of Design,

North Carolina State University and now with the archi-

tectural firm of Toombs, Amisano and Wells, Atlanta,

Georgia, accepted the invitation to become its editor.

His leave of absence was arranged through the willing

support of the Dean of the School of Design, Henry

Kamphoefner, FAIA. He immediately took up residence

in New York City where the project became headquar-

tered in space provided by Wiley.

The Advisory Board's recommendations had made it

clear that the new edition would be a completely new

book, not simply a revision. To assist the Editor in deter-

mining content, organization and format, a smaller

Editorial Advisory Committee succeeded the earlier ten

man board. The committee was composed of the follow-

ing: Harold D. Hauf, FAIA, then with the architectural firm

of Charles Luckman Associates of Los Angeles and later

Professor of Architecture at the University of Southern

California; Louis DeMoll, FAIA, partner of the Ballinger

Company, Architects and Engineers of Philadelphia,

Pennsylvania; Dean D. Kenneth Sargent, FAIA, School of

Architecture, Syracuse University; and ex officio commit-

tee members Walker G. Stone, Project Director for

Wiley, and myself, bearing project management respon-

sibility for the AIA.

In the initial 14 months. Editor Boaz devoted full time

to the project at Wiley's office in New York City and for

the year and a half following his September, 1965, return

to his teaching duties in North Carolina, he was able to

continue direction of the work on a part-time basis.

During the period February, 1965, to February, 1966, he

was ably assisted by William Tashlick, AIA, Assistant to

the Editor, now with the Rouse Co., Columbia, Maryland,

and Wiley's architectural drafting staff, headed up by

Chief Draftsman David Edward Miller, an architectural

student of Rensselaer Polytechnic Institute. During this

20-month period, Editor Boaz undertook the staggering

task of determining the detailed contents of the book,

its organization, the graphic design of typical pages,

including typography, and the meticulous research and

assembly of definitive data sources and technical files

for each subject. He worked closely with many authors

of technical references, with trade associations, and

with scholars with specialized knowledge. At the same

time, he and his assistant supervised the Wiley drafting

staff in the production of approximately 200 pages of

the finished book.

The Editorial Advisory Committee, after several review

sessions, concluded that the revision as initially planned

would not meet the standards of the AIA in a period of

rapidly changing technology unless the participation of

many specially qualified members of the Institute were

obtained.

In the new approach adopted by the Editorial Advisory



Committee, 94 architectural and engineering firms were

selected for their special interest and experience in the

subjects assigned. The coordination of this selection

process and the work of these firms was part of my own

AIA management responsibilities. Beginning in 1968, I

was assisted in this task by a new Coordinating Editor

for Manuscript, Douglas S. Stenhouse, AIA, Washington,

D.C. These firms, with the careful guidance of Editor

Boaz and the Editorial Advisory Committee chaired by

Harold Hauf, FAIA, contributed over 475 plates of this

book. Their contributions are acknowledged on each of

the pages they prepared.

In order for these firms, scattered all over the nation,

to produce pages of technical excellence, a highly com-

plex coordinating procedure was devised. Editor Boaz

transmitted a data file for each subject ranging in size

from one to thirteen pages. His transmittal included his

own Editor's remarks, instructions for graphic make up

of pages, sample completed pages and tracing paper

forms. To assist him in this highly complex task, the AIA

and Wiley employed Charles Fouhy, AIA, as Coordinating

Editor for Production and Operations at Wiley's offices

in New York. Charles Fouhy managed the complicated

flow of pages and communications among all con-

cerned and then supervised the preparation and accu-

racy of the final inked drawings prepared by Wiley's

architectural drafting staff and the J. and R. Technical

Services, Inc., New York, New York. They are to be com-

mended for their adherence to the highest publishing

standards.

Each of the contributing firms submitted a preliminary

drawing for review by the Editorial Advisory Committee,

followed by a final submission for editorial approval.

Although the technical judgment of the individuals in

firms who prepared the plates was given heaviest weight-

ing, every page received review and critique at both

stages by one member of the Committee, by Editor Boaz,

and by Chairman Hauf, who resolved any ambiguities

in the critiques and indicated final approval. The review

was meticulous and often resulted in returns to the con-

tributors for revision. It was a long and difficult task but

it is believed that the results herein attest to a conscien-

tious, scholarly, and thorough effort by all participants.

A parallel development in 1967 was the enlargement of

the Editorial Advisory Committee which was then made
a part of the regular national AIA Committee Structure.

The new members were Bernard B. Rothschild, FAIA, of

Finch, Alexander, Barnes, Rothschild and Paschal,

Atlanta, Georgia, and Robert E. Walters, AIA, of Caudill,

Rowlett and Scott, Houston, Texas. In 1968 the Commit-

tee was further augmented by the addition of Andrew
Bustard, AIA, Havertown, Pennsylvania; Gordon Comb,
AIA, St. Paul, Minnesota; and Jay S. Pettit, Jr., AIA,

Detroit, Michigan.

Throughout this long history, the ultimate responsi-

bility has been patiently borne by the successive Presi-

dents of the AIA, the Board of Directors and, particularly,

the Chairmen of the Commission on Professional Prac-

tice. They are listed as follows;

President

1964 Arthur G. Odell, Jr., FAIA

Charlotte, North Carolina

1965 Morris Ketchum, Jr., FAIA

New York. New York

1966 Charles M Nes, Jr., FAIA

Baltimore, Maryland

1967 Robert L. Durham, FAIA

Seattle, Washington

1968 George E. Kassabaum, FAIA

St. Louis. Missouri

1969-

1970 Rex W. Allen, FAIA

San Francisco, California

Chairman, Commission on

Professional Practice

Daniel Schwartzman, FAIA

New York, New York

Dean F. Hilfinger, FAIA

Bloomington, Illinois

Victor C. Gllbertson, FAIA

Minneapolis. Minnesota

Bernard B. Rothschild, FAIA

Atlanta, Georgia

Jack D. Train, FAIA

Chicago, Illinois

Joseph H. Flad, FAIA

Madison, Wisconsin

When Victor Gilbertson completed his term on the AIA

Board in 1 966, he was asked to continue his policy direc-

tion on behalf of the Board, in recognition of the com-

plexity of the project and the confusion caused by annual

changes in assignment of responsibility. He deserves a

note of thanks.

Those of us who have been associated with this project

from its beginning feel strongly that two men of the AIA

deserve particular thanks and recognition for their

interest, patience and enthusiastic support. They are

William H. Scheick, FAIA, Executive Director of the AIA

from 1960-1969, and Morris Ketchum, Jr., FAIA, whose

strong position of leadership reinforced the AIA and the

project staff when problems of finance, staff, and the

complexity of the project were discouraging.

Additionally, William L. Slayton, Executive Vice Presi-

dent of the AIA since December 1969, has enthusias-

tically supported the project.

So the efforts of hundreds of people, mostly volun-

teers, were combined to finally produce a document of

technical excellence. Here, also, we wish to acknowl-

edge the vitally important assistance of hundreds of

organizations and individuals whose contributions have

provided the data sources utilized by plate contributors.

Their names are listed following the text. Without their

technical output, this work would not have been possible.

Most important to any author is the encouragement

and professional guidance of his publisher. Walker G.

Stone, Vice President of Wiley, who has been deeply in-

volved with Architectural Graphic Standards, played a

continuous and decisive role in this entire project. For

this. The American Institute of Architects extends its

thanks.

It has been my privilege to work with all of these de-

voted and generous contributors from the inception of

the AlA's authorship of Architectural Graphic Standards.

The patience and fortitude of all participants has been an

inspiration to me. They deserve the appreciation of the

entire building industry.

ELLIOTT CARROLL, FAIA

Deputy Executive Vice President

The American Institute of Architects

July 16, 1970
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Human Dimensions at Varying Ages

WIDTH IN FEET WIDTH IN FEET

LEGEND
MALE

WIDTH IN FEET
rl O I 2

WIDTH IN FEET
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Planning for the Handicapped

2" HIGH-
•4" WIDE CURB

" LEVEL '

RAMPS
NOTE:
Avoid ramps if possible.

Ramp surface should be non-slip.

Ramp should be minimum 36" wide clear.

ACCESS

Access from main entrance sidewalk through the

entrance to the elevator, and frpm the elevator

to all of building planned for occupancy should

be free of steps.

Exterior and interior thresholds should be flush,

if not possible - maximum height 1
".

Revolving doors not usable.

If double doors used - one leaf must have 2' -6'

clear opening.

Door closers must be adjustable for both speed

and effort.

UNACCEPTABLE

4 i

J

^ ^ F^

^ t

^^

A



Wheelchair; Site Planning for the Handicapped

THE HANDICAPPED

Where capable of movement may be classified as:

1. Confined to wheelchairs.

2. Walk with difficulty (braces or crutches).

3. Blind or see with difficulty.

4. Deaf or hear poorly.

5. Badly coordinated or subject to palsy.

6. Infirm from age.

UDENTIFICATION FOR BLIND

1. Room identification-raised letters or numbers
4'- 6" to 5'— 6" to side of door.

2. Hazardous openings-integral or applied textured

surfaces on hardware.

3. Audible signals—to provide warning.

4. Flooring materials-direct and locate blind occupants

of building.

IDENTIFICATION FOR DEAF
1. Visible signals as warning.

ELEVATION PLAN
THE WHEELCHAIR
note:
All information shown here is predicated on requirements of a wheelchair and therefore will be adequate for any other means
of ambulation.

PARKING
NOTE :

Spaces should be clearly marked: "for use by the handicapped

Locate close to building entrance.

Avoid travel behind parked cars.

8IDEWALK8 a CURBS
NOTE :

Minimum 5'- 0" wide sidewalk.

Sidewalk gradient not to exceed 1 :20.

Provide dropped curbs at intersections.

Do not locate dropped curbs on curves.

Wm. Baltzer Fox, AIA; Noakes Associates, Architects; Washington, D. C.



Interior Facilities for the Handicapped

DRINKING FOUNTAINS
NOTE:
If recessed unit in alcove, control and spout should

project minimum of 2" beyond adjacent walls.

Controls and spout at front of unit, and water should

spout parallel to front face.

Provide hand only or hand-foot control.

2'- 6"MIN.

* 4" f-

ELEVATION

hi

.060

f

I "-PHONE BOOKS^

^HINGED SEAT

PUBLIC TELEPHONES
NOTE:

Folding seat must be easily operable. Add to depth of booth, as required, for doors if they are necessary. Doors
must not project into 3' — 6" clearance.

ELEVATION ("X"AS GREAT AS POSSIBLE)

PUBLIO TOILETS

note;
Provide one toilet stall for handicapped in all public

toilet rooms. Stall to be one farthest from toilet room
entrance.

Urinals may be floor or wall mounted with projection

of r - 6" from wall and lip at V - 5" above floor.

Urmal flush valve at max. of 4' - 0" above floor.

CURTAItsI ROD

HAND TEST
OUTLET - SPRAY
EAD a 4'- O"
BBER HOSE

ELEVATION
SHOWER STALL

^

^ M
GRAB BAR

ELEVATION PLAN
FOLDING SHOWER SEAT MODEL NO UI-I

SHOWER

S. B E.

ELEVATION
LAVATORIES

GRAB BAR

Wm Baltzer Fox, AIA; Noakes Associates, Architects: Washington, D. C.



Stair Chart

GENERAL NOTES:
1. UBC = Uniform Building Code

Am. Ins. Assoc. = American Insurance Assoc, successor to NBFU

(National Board of Fire Underwriters)

The more restrictive of these two codes is used in notations to the

graph on this page.

T = Tread

R = Riser

2. Maximum height between landings is 12' - 0" (AIA)

RULE OF THUMB FORMULAS:
INTERIOR STAIRS

1. Riser plus tread = 17" or l?^": thus T/i' R + 10" T = 17%".

2, Riser times tread = 70 or 75; thus 7.5 R x 10 T = 75

EXTERIOR STAIRS

Exterior stairs are not generally as steep as interior stairs since out

of doors, space for wider treads & lower risers is usually available.

Also, more dangerous conditions exist (ice, snow, rain). Wider

treads & lower risers make exterior steps safer. The following

formula has been devised by Thomas Church in "Gardens Are For

People":

Twice the riser plus the tread = 26; thus for a 6" riser, 6x2=12,

subtracted from 26 = 14" tread.

A TO B: for GREATER ACCURACY
USE THE FOLLOWING FORMULAS
T=20-'4-R, R = I5-3T

TREAD MINIMUM riser' max,, handrail height a ramp Tncune are governed bv local or state codes, check local code.

TREADS AND RISERS
scale: s/*"- i*-©"

Paul Vaughan, AIA; Charleston, West Virginia



Stair Dimensions

n

I" OVERHANG DESIRABLE,
REQUIRED BY NFPA IF T
IS NOT MORE THAN lO"

ALL CODES PROHIBIT
USABLE ENCLOSED
SPACE AND ANY USE
OF OPEN SPACE
UNDER STAIR IN ANY
REQUIRED EXIT EN-
CLOSURE .

SECTION
ENCUOSED STAIR DIMENSIONS

TO DETERMINE REQUIRED WIDTH "A"

Determine occupancy load from tables of allowed area per

person for various occupancies for floor under considera-

tion. (UBC requires adding occupancy load from floor un-

der consideration + 50% of occupancy load from floor

next above ••- 25% of occupancy load from second floor

above.

)

One unit of width = 22"

NUMBER OF PERSONS PER UNIT OF
WIDTH FOR VARIOUS TYPES OF
OCCUPANCY

M'"' "

STRAIGHT RUN LANDING
B = A UP TO A'- 0"(UBC,NBFU)
B = 44"MIN.(NFPA)

CURVED STAIRS

Winders and curved stairs are per-

mitted by most codes for residences

and for monumental stairs between

2 floors if not required exit stair-

ways, T is req'd tread, and M = 6".

UBC permits curved stair as re-

quired stair if inside radius is 2

times width and M is 10".

NFPA permits curved stair if re-

quirements are met including en-

closures, min. tread width, and in-

side radius is at least 25'-0".

Many other codes prohibit use as re-

quired stairs.

OPENING TO
OUTSIDE 18
SQ. FT I BBC)
1/2 OF WALL
(UBC) FLOOR
TO CEILING
(NBFU) .

STEP PERMITTED BY NFPA, BBC,
WHERE ICE a SNOW ARE A
PROBLEM; NOT PERMITTED BY
NBFU, UBC.

OPEN AIR VESTI-
BULE OR BAL-
CONY TO OPEN
TO PUBLIC WAY
OR COURT AT
LEAST lO' vyiDE
a 200 SQ. FT,
(BBC) OR 20'
WIDE a lOOO SQ
FT. (NFPA) OR lO'
WIDE a lOO SQ
FT (NBFU), OR TO
AIR ON AN AC -
CESSIBLE FACE
OF BUILDING
(UBC).

STEP -SEE NOTE ABOVE

OPEN AIR VESTIBULE a BALCONY

EQUAL SPACES
. UP TO 66" (NBFU, BBC)
UP TO 88" (UBC, NFPA)

IN EXCESS OF aB"(ALL CODES)



Design Criteria for Means of Egress

DEFINITIONS

MEANS OF EGRESS are simply systems for vacating a

building. They are vertical and/or horizontal methods of

conveying people with reasonable safety to a place of re-

fuge outside at ground level and are composed of three

basic elements. The terminology of each component is

important.

EXIT ACCESS is that portion of a means of egress vifhich

leads to an exit entrance.

An EXIT is that portion of a means of egress which is

separated from the area of the building from which escape

is to be made, by walls, ceilings and doors or other means

of specified fire resistance.

An EXIT DISCHARGE is that portion of a means of egress

between the termination of the exit and a place of refuge

outside the building at ground level.

PROPER DESIGN CRITERIA
GENERAL NOTE
The criteria indicated hereinafter are generally accepted

throughout the United States but should be checked

against requirements of specific code accepted by local

authorities having jurisdiction.

FIRE- RATINGS

Fire-ratings are expressed as an approved time of exposure

to fire and related damage. Ratings are determined by

specific tests upon various construction assemblies con-

ducted by approved laboratories. One hour fire-rated

floor, wall and ceiling construction is required for protec-

tion of exits in buildings three stories or less in height; two

hour construction, for those four stories or more.

UNIT or MEASUREMENT
The unit of measure-

ment for exits is a cer-

tain increment of width,

usually 22 inches, which

has been determined as

the "average" shoulder

width of a man.

NUMBER OF EXITS

The basic requirements of means of egress are proper de-

sign, construction and method of compartmentation.

Fundamentally, every building and space within must have

a certain minimum number of exits depending upon the

number of occupants and the nature of its use.

LOCATION OF EXITS
Exits should be located as remote from each other as

possible; however, their exact placement is generally left to

the discretion of local authorities so as to permit some
freedom in design. Exits must be placed so that they do

not create deadended passageways, unless it can be demon-

strated that by so doing, a hazard is not created.

DESIGN CRITERIA ( CONT'D)
TRAVEL DISTANCE

The appropriateness and maximum capacity per unit and

the maximum distance one must travel to reach an exit

may vary depending on the use of the building, the fire

hazard and physical ability and alertness of its occupants

to proceed with reasonable safety to a place of refuge out-

side the building at ground level. Travel distance is cal-

culated differently depending on the use of the space.

^-TVL

-MOST
y REMOTE POINT

^Xr-
ASSEMBLY OCCUPANCV, NO FIXED SEATING

u u

uCr
ASSEMBLY OCCUPANCY, FIXED SEATING

TYPICAU-^
EXIT
STAIR

APARTMENT OCCUPANCY
Measures travel distance from door that leads from space

to exit.

NCE
r \

:
)

"p

OFFICE OCCUPANCY
The allowable travel distance is usually greater, though

measured from the most remote place in any office area.

ALTERATIONS
Non-conforming structures are usually given special con-

sideration to encourage improvement in required means of

egress, construction assemblies and flamespread ratings.

Variances may be permitted for surface coverings, in open-

ing sizes and arrangement of exits depending on the type

of occupancy, degree to which the Owner may be handi-

capped by strict interpretation of the local code, and the

desire of local authorities to accept something that can be

demonstrated as a considerable improvement.

DESIGN CRITERIA ( contd )

CUMULATIVE REQUIREMENTS FOR
MULTISTORYED BUILDINGS

Though some codes require that the cumulative total be

considered and that the width of an exit at any one floor

reflect the increased load from floors above, generally for

multistoried single occupancy buildings in most cities, exit

requirements are not cumulative.

USE AND AREA
SAME FOR
EACH FLOOR

COMMON MEANS OF EGRESS
Common means of egress are generally adequate for differ-

ent types of occupancies used simultaneously by different

groups of people in the same building if they are designed

to accommodate both groups at the same time. If the

same people use different occupancies at different times,

exit units for each aren't cumulative.

_na. JVT/
CORRIDOR
2 UNITS
WIDE

ASSEMBLY
OCCUPANCY
( EIGHT UNITS )*

^•4UNITS AT ENT

^lAT VI

*Used at different times by same people who use class-

rooms. If different people, increase corridor, exit doors.

UNOBSTRUCTED PATH OF TRAVEL

An unobstructed path free from any projections in the

path of travel must be maintained to all exits. Good gen-

eral illumination and judicious use of color and materials

also helps to produce a safe means of egress.

EMERGENCY WHITE LIGHT ON SEPARATE
CIRCUIT-

CLEARLY
MARKED
EXIT LIGHT

RECESSED
\^ALL LOCK
ERS. FIRE
EXTINGUISH
CABS AND
RADIATORS

Douglas S. Stenhouse, AIA, Washington, D. C.



10 Design Criteria for Means of Egress

SMOKEPROOr TOWERS

Smokeproof Towers are enclosed exterior stairs

separated yet accessible to a building from an

open vestibule or balcony so that smoke from

the building can not enter the stair itself.

(Refer to Stair Dimension page for design data).

ENCLOSED AND UNCLOSED INTERIOR
STAIRS
There are two types of ENCLOSED INTERIOR
STAIRS (Class A & B) differing in minimum
allowable width, riser height, tread width and

length of run (see Stair Dimension page).

UNENCLOSED INTERIOR STAIRS between

balconies and main assembly floors or ad-

jacent floors in educational occupancies may
qualify (see local code) as required means of

egress for balcony or floor if not connected

with other required means of egress.

PA88AGEWAVS

Passageways, for example, halls, balconies, ramps,

corridors, lobbies, tunnels, etc., either inside or

outside a building, must be wide enough to accom-

modate the aggregate of all means of egress dis-

charging through them. Walking surfaces should

be level with small differences taken up by ramps,

large ones, by stairs.

THIS GROUP OF
CLASSROOMS
REQUIRES FOUR
UtMITS EXIT WIDTH,
2 AT EACH END
OF EXIT ACCESS
PASSAGE^

COMPUTATION OF REQUIRED WIDTHS FOR
MEANS OF EGRESS

1. ACTUAL OCCUPANT LOAD- = FLOOR AREA
USE FACTOR

2. UNITS OF EXIT OCCUPANT LOAD
WIDTHS REQ. = ALLOWABLE CAPACITY

PER UNIT

The Use Factor is expressed in square feet and

represents the floor area permitted per person

for the particular occupancy (consult your local

code). The Allowable Capacity will vary with

the type of exit used. Since exit units are usual-

ly expressed in increments of 22 inches and

since the capacity varies with type of exit used,

number, size and disposition of each exit will

vary. Consult your local code for allowable

capacities for various types of exits and other

approved means of egress.

SLIDE ESCAPES
Slide Escapes are sometimes permitted in high

hazard industrial occupancies to satisfy one unit

but never more than 25% of the required exits

in lieu of fire escapes and ladders.

UNENCLOSED EXTERIOR STAIRS

Unenclosed Exterior Stairs may be accepted as

required exits under the same conditions as an

interior stair if protected from accumulation of

snow and ice in climates subject to same and if

so arranged as to avoid any handicap to the use

of the stair by persons having a fear of high

places and if protected from fire within the

building itself (see Fire Escape page).

HORIZONTAL EXITS
Horizontal Exits may be utilized to meet one

half of total required capacity of exits for sepa-

rate or connected buildings except in the case

of institutional occupancies where two-thirds of

the required capacity is permitted. They are

means, on approximately the same level, of get-

ting from one space to another which can qualify

as a place of refuge. It may be an approved

fire-rated self-closing door by which occupants

pass through or around a firewall or other fire

barrier into another portion of the same build-

ing which affords a temporary place of refuge

until they can be moved in a safe and orderly

manner through a vertical exit to the ground

level below and a permanent place of refuge out-

side the building.

E XIT FIRE DRS-

2 HR FIRE WALL-

CONST. OF WALL
OPGS AT THIS LEVEL
ABOVE S BELOW
MUST PROVIDE FIRE
SEPARATION

NOTE: Space on side

of fire barrier must be

large enough to acorn

modate occupants from

the other

^BALCONY
MONUMENTAL STAIRS
Enclosed, unenclosed, interior or exterior mon-

umental stairs may be used to satisfy exit re-

quirements or as other types of means of egress

if the specifications for stairs with respect to

riser and tread proportions, protection from

snow, ice and fire within the building are sat-

isfied. Curved stairs or other variations from

the usual may also be accepted. (See Stair

page).

/EXIT PASSAGE , ^,,.^, 24R WALL

HOSPITAL SUITES-

I I
I

HORIZONTAL EXIT
FIRE DRS.

NOTE: More than 3

risers constitutes unencl.

exterior exit stair

Ground floor exit by way of door or other means of egress

leads directly (by means of exit discharge), to place of re-

fuge outside bidg.

A door may obviously qualify as an exit when on ground

floor but not unless it complies with strict definition of

specific means of egress.

GROUND FLOOR EXITS AND DOORS

^RATE OF SLOPE
MAY VARY WITH
APPLICABLE CODE

'^^^^^^^^
SECTIONTYP DIMENSION OF ^^y'TTy'^TI^Tl

I'- ©"EITHER SIDE OF DOOR
WIDTH MAY VARY

DR VyiDTH

Note A: Ramps are divided into two types (Class A or 8

depending on minimum width and rate of slope and the

capacity per unit of width.

Note B: Use stairs in lieu of ramps where rate of ramp

slope will not allow you to travel vertically as far as you

might wish

RAMPS

Douglas S. Stenhouse. AIA, Washington, D C



Design Criteria for Means of Egress 11

CROSS AISLE VARIES SEE THEATER SEATING PAGE FOR SPACING

1. 3'- 0" minimum railing height at foot of steps and elsewhere

2'- 6" minimum across front of the balcony. Other railing heights

minimum 2'— 2".

2. Railing may be eliminated if back of seat is 2'- 0" or greater.

3. See Theater Sight Line page for recommended maximum rate of

slope; greater slopes must be accommodated by equal risers, full aisle

width.

4. In most cases seats must be anchored to the floor (consult your lo-

cal code).

SECTION THROUGH TYPICAL BALCONY OF PUBLIC ASSEMBLY OCCUPANCY

STORM SASH NOT PERMITTED
SCREENS MUST BE EASILY
PUSHED OUT.

NOTES :

1 - An unenclosed exterior stair may sometimes be

permitted when no other practical means of pro-

viding exits for older, nonconforming buildings can

be found. Fire escapes as such must provide a safe,

continuous, protected, unobstructed path of travel to

the ground or other approved place of refuge.

2 — Brick up all existing openings below runs of

stairs, bridges or landings.

3 — Fire escapes may be parallel or perpendicular

to a building with respect to landings, bridges or

stair runs.

4 — If circumstances warrant and officials having

jurisdiction approve, a fire escape may be used to

provide indirect access to the roof of an adjacent

building in lieu of direct access to a place of refuge

at the ground level below.

A place of Public Assembly is generally recognized

as any space that will accommodate 100 or more

persons. The number of exits required is propor-

tional to the capacity and may vary somewhat de-

pending on the type of exit used.

(SEE NOTE I)

EXIT ACCESS CROSS AIS5
ALLO\A/ABLE SEATING
PER ROW VARIES
-(SEE CHART BELOW)-

LAT
LOBBY

TAJLAJIAJ I^J

RELATION OF MAX. SEATING PER ROW TO
CLEAR PASSAGE FOR CONTINENTAL SEATING

NUMBER OF



12 Fire Protection for Vertical and Horizontal Openings

OBJECTIVE AND METHODS
The objective is to maintain fire compartnnentation of a

structure by nninimizing the effects of vertical openings in

a horizontal surface or series of surfaces forming a sand-

wich, or of horizontal openings in a vertical surface that

might be intended perhaps to limit the area of spaces on

the same level.

Openings may be relatively small as in the case of those

for pipes, ducts, chutes and doors, or they may be larger

as for escalators passing between floors or interior court-

yards such as those at the Regency Hyatt Hotel in Atlanta

or the Ford Foundation in New York. Enclosures for ver-

tical openings through horizontal surfaces or horizontal

openings through vertical surfaces must be constructed of

certain material assemblies which are accepted by local

authorities having jurisdiction over the project. (Note that

Underwriters' Laboratories, Inc., publish regular reports of

tests conducted on various construction assemblies. Their

recommendations are accepted by most codes.)

Just as enclosures must meet certain requirements, so must

openings into them incorporate accepted devices such as

dampers to assist in maintaining the desirable compart-

mentation.

FIREDOOR TYPES & APPLICATrONS
Firedoors maintain the integrity of openings through walls

which have been designed to maintain fire compartmenta-

tion within a building. They should be selected on the

basis of their use and the class of opening rather than upon

the basis of the fire resistance of the wall in which they

occur, since testing labs use different methods of evalua-

tion resulting in hourly fire resistance labeled ratings that

may not mean the same for one lab as for another. Fire

doors are "labeled" or classed with respect to the openings

in which they are placed. In setting up "door" or "open-

ing" schedules, selection of frame, hardware, size, and

finish should be considered as an integral affair.

Class A openings occur in fire walls and are principally

used to maintain horizontal compartmentation. Doors for

these openings have a fire rating of 3 hours and are in-

stalled in pairs with one door on each side of the opening.

Class B openings are used to maintain fire compartmenta-

tion in vertical communication enclosures such as stairs or

elevators. In the case of the latter, though desirable, few

authorities require Class B elevator doors. The Class B

door has 1 '/2 hour ratings. Class C openings are in corri-

dors and room partitions and hold a V4 hour rating, while

Class D, E and F openings occur in exterior walls, the

former where openings are subject to severe fire exposure

(V4 hr) and the latter two in moderate to light fire ex-

posure conditions C/j hr rating). Where labeled doors are

required, frames also must be labeled, since the opening is

considered as an integral unit. (Refer to page on hollow

metal frames and to local code for specific data.)

In order to maintain fire compartmentation, it is im-

portant that the field installation of a door and its frame,

type of hardware, louvers, and glazing be done in strict

accord with label requirements. Don't accept labeled con-

struction in lieu of a labeled door.

UTILITY SHAFTS
Utility shafts shall be provided with protected enclosures

for walls, bottoms of shafts not terminating at grade or

tops of shafts terminating below roofs. Access doors listed

by approved testing labs shall be installed in all openings,

incombustible material around all pipes penetrating the

enclosure.

OVERRIDE -

LIGHT SHAFT ELEVATOR SHAFT INTERIOR COURT INTERIOR STAIR
LINEN AND
TRASH CHUTE

CHIMNEY
AND STACK DUCTWORK . PIPES AND DAMPERS

TYPES OF ENCLOSURES FOR VERTICAL AND HORIZONTAL OPENINGS
NOTE.-1. Shading and hatching are not intended to indicate any particular materials but only to clarify and make the sections more readable.

2. Some codes will not permit large vertical "open spaces" or interior courtyards. Other codes are extremely oblique in the way they allow or do not allow such spaces which are not dir-

ectly compatible with codes. Check their acceptability with local authorities responsible for enforcement of codes.

FIRE DAMPERS
Fire dampers for ducts in air-conditioning systems are lo-

cated to automatically seal off the circulation of air

through a portion of the system and therefore isolate heat

and smoke thru compartmentation. The fire damper is

usually held open by a fusible link which melts at a certain

temperature and causes the damper to close by gravity.

There are many types of dampers manufactured, single and

multiple blade types, which have been tested by approved

labs.

Fire dampers are required (see illustration at right)

(1) where ducts pass through fire partitions that serve to

restrict the spread of fire but which do not qualify as fire

walls, (2) where branch ducts are taken off supply or re-

turn risers and are 20 sq. in. or more in diameter, alumin-

um or constructed of Class 1 materials, (3) where a duct

pierces a fire-resistive ceiling, (4) where a duct penetrates

a vertical opening and is 20 sq. in. or more in diameter,

aluminum or constructed of Class 1 materials, (5) where a

duct 20 sq. in. or more in diameter, aluminum or con-

structed of Class 1 materials penetrates a fire-resistive floor

or where a protected enclosure is not built around a main

supply or return riser of a system at one storey of a build-

ing serving only the storeys above and below, and

(6) where a fresh air intake passes through an exterior wall.

Douglas S. Stenhouse. AIA; Washington, D. C.

^i

ALTERNATE
DAMPER
LOCATION!
IF NOT IN
BRANCH
DUCTS

FIRE DAMPERS
Fire dampers are permitted, though undesirable, in fire

walls if automatically closing fire doors are installed, one

on each side. They are not required where ducts pass

through non-fire walls or in one-storey exhaust systems.

NOTEi CONSULT YOUR
LOCAL CODE FOR
RATINGS AND APPROVED
ASSEMBLIES

SECTION

WATER SPRAY CURTAINS
Water spray curtains are used for the protection of open-

ings in walls and floors through which conveyors or es-

calators pass and where fire doors are impractical. Pro-

tection is accomplished through the pressure effect and

cooling action of the water spray directed from nozzles

overcoming drafts caused by temperature and height dif-

ferential between opening above and floor below.



Selected Space Dimensions Including Code Governed Dimensions 13

SPACE DIMENSIONS
Room sizes, general: Minimum room sizes and or number of occupants permitted in rooms are generally governed by State or Local Codes and or lending agency standards

(FHA). Space use, function, esthetics, number of occupants, economics, furniture arrangement and traffic flow should be given primary consideration in sizing rooms.

Minimum room dimension is generally 7 '— ".

RESIDENTIAL OCCUPANCIES



14 Building Area Calculation

GENERAL NOTE:
Various methods listed below are applicable to dif-

ferent purposes, e.g. preliminary cost analysis, rental

income appraisal, estimation of financial value for

loan requirements, and design.

1. CALCULATION OF GROSS BLDG. AREA OR
"ARCHITECTURAL AREA"
Total sq. ft. of basic areas of tfie several floors of

a building including basements, mezzanine & inter-

mediate floored tiers and penthouses of headroom

height, added to total percentages of partial areas.

a. SUGGESTED STANDARDS FOR BASIC AREA
To calculate floor areas, include the full square

foot area of spaces on all floors enclosed with-

in the face of exterior wall surfaces of the build-

ing with the addition of dormers, bays, and chim-

neys, including tunnels 6'-0" wide w/slab.

b, PERCENTAGE OF PARTIAL AREAS
Garage 2/3 of area

Carport 1/2 of area

Unenclosed porch 1/2 of area

Enclosed porch 2/3 of area

Unfinished basement 1/2 of area

Covered walkways (paved) 1/2 of area

Open area under bidg. (paved) 1/2 of area

Canopies 1/4 of area

Two story room 1 '/a of area

Penthouse (headroom height) 2/3 of area

Tunnels under 6'—0" wide w/slab 1/2 of "

c. EXCLUDE THE FOLLOWING;
Unfinished attics (finished attics are included

where headroom is 5'-0" or over), crawl spaces

and terraces, pipe trenches, roof overhangs,

chimneys.

, BREAKDOWN OF GROSS BLDG. AREA
(SIIVIILAR TO G.S.A. STANDARDS)
a. NET ASSIGNABLE AREA OR "NET USABLE

SPACE".

(Include interior columns or necessary projections)

b. CIRCULATION AREA
(1.) Horizontal-corridors, lobbies, ent. tunnels,

& bridges.

(2.) Vertical-stairs, elev. shafts, & towers.

c. MECHANICAL AREA
(1.) Boiler rm. elec. vault, etc.

(2.) Cooling towers, enclosed shafts, duct-

space.

(3.) Toilets & restroom lounge area.

d. CONSTRUCTION AREA (STRUCTURE, WALL
THICKNESSES, ETC.)

e. PARTIAL AREAS (SEE l.b.)

.EXPLANATION OF FAMILIAR TERMS:
a. "GROSS INSIDE SPACE" equals net assignable

area, plus horizontal circulation plus mechanical

area.

b. "NET RENTABLE SPACE" equals net assignable

plus horiz. circulation & mechanical services

pertaining directly to rentable area.

c. "TOTAL NET AREA" (GSA standards) equals net

assignable plus horizontal circulation area.

d. "BLDG. EFFICIENCY" equals percentage of net

assignable in relation to "gross inside space."

4. STANDARD OF THE FEDERAL HOUSING
ADMINISTRATION
Include areas of floors above basement, measured

from outside surfaces of exterior walls; include bays,

dormers, utility rooms, vestibules, hall & closets.

Do not include garage or finished attic spaces.

In a half story measure from outside surfaces of

exterior walls or partitions enclosing the areas, ex-

cept do not include areas where ceiling height is

less than 5'-0".

Do not deduct for stairwells, interior light shafts,

chimneys, fireplaces, thickness of partitions, or

thickness of enclosing walls.

Porches, attached terraces, balconies and projecting

fireplaces or chimneys, outside the exterior walls,

are not included.

DEFINITIONS:

Half story: if finished as living area, must be

50% or greater than 50% of the calculated area

of floor below.

Full story: Completely finished for living area,

enclosed by exterior walls with a ceiling height

5'-0" min. at exterior walls.

Attic: Unfinished or partially finished as living

area when the calculated area is less than 50% of

floor below.

ATTIC OR HALF- STORV
FULL AREA WITHIIM A
HEADROOM OF 5'-0"

STAIR TOWER
'/2 AREA

DO NOT
INCLUDE
OVERHANG

nsTUMi

NET USABLE SPACE

BASEMENT
FINISHED, FULL AREA
UNFINISHED, '/a AREA

mm

spipimiMT

COVERED
DRIVE
'/3AREA

z
-u

z^
Wu
l9

00

BLDG AREA

ASSIGNABLE

RE8IDENTIAI- EXAMPLE

^OPEN AREA UNDER
BUILDING '/j AREA

iiaiii^wte

COMMERCIAL EXAMPLE

-d7

q^

_n_ J~L

NET ASSIGNABLE
SPACE

20 -^
INCLUDE IN NET-^ n

2 b (21

-TL -TL

'DISREGARD EXTERIOR
COLUMNS NECESSARY
TO BLDG STRUCTURE
BEYOND FACE OF
OUTSIDE WALLS

i_r "i_r IS IS
PLAN EXAMPLE no scale

Noel M. Knudson; Hammel, Green and Abrahamson, Inc.; St. Paul, Minnesota

COURTVARD
EXAMPLE



Building Cube Calculation 15

ARCHITECTURAL VOLUME OF
BUILDINGS
The ARCHITECTURAL VOLUME (cube or cubage! of a

building Is the sum of the products of the areas defined on

previous page (using the area of a single story for multi-

story portions having the same area on each floor) and the

height from the underside of the lowest floor construction

system to the average height of the surface of the finished

roof above for the various parts of the building.

From AIA Document DlOl, 1967

CUBAGE includes the following volumes, taken in full:

The cubic content of the actual space enclosed within the

outer surfaces of the exterior or outer walls and contained

between the outside of the roof and the bottom of the

lowest floor; bays, oriels, dormers, penthouses; chimneys;

walk through tunnels; tanks, vaults, pits and trenches, if

made of building construction materials (not simple earth

excavations); enclosed porches and balconies, including

screened areas.

The CUBAGE includes the following volumes in part:

a) Two-thirds (V.i ) volume for:

Non-enclosed porches, if recessed into the building

and not having enclosing sash or screens.

b> One-half ( '/i ) volume for:

Non-enclosed porches built as an extension to the

building, without enclosing sash or screens.

Areaways and pipe tunnels.

Patio areas that have building walls extended on two

sides, roof over and paved surfacing.

The CUBAGE does not include the following features:

The cubage of outside steps, terraces, courts, garden walls;

light shafts; parapets, cornices, roof overhangs; footings,

deep foundations, piling, caissons, special foundations and

similar features. Note: In making cubic foot cost analysis,

as a matter of information and reference, it is recommend-

ed that cost items such as piling, caissons, deep founda-

tions, unusual step construction and other non-typical

features be listed as factors having an effect on the unit

cost without being included in the cubage.

CUBIC FOOT COST
The CUBIC FOOT COST equals the net cost divided by

the total cubage.

The NET COST in usual practice includes the following:

The building construction, including built-in cabinets and

furniture, all finishes and hardware; mechanical work, in-

cluding plumbing, heating, air conditioning and controls;

electrical work, lighting fixtures, sound and signal systems;

elevators; sprinklers; equipment provided for the operation

of the building.

The NET COST usually excludes the following:

Furniture and furnishings, such as ranges, laundry and

kitchen equipment, clocks, lockers, files; organs; draperies,

shades, blinds, awnings; non-built in furniture; roads,

walks, terraces, and other site development; landscaping;

sewage disposal system; power plant; wells or other water

supply; utilities to the building. Also fees for Architects,

Engineers and specialty consultants.

CHIM-
NEY
FULL
VOLUME

FLAT ROOF

ENCLOSED
PORCH
FULL
VOLUME

OPEN PORCH
WITHIN HOUSE
USE 2/. VOL.

FULL VOLUME

EXAMPLE SECTION

ROOF PLAN ELEVATION
CUBE ADDITION FOR CONNECTING ROOFS
VOLUME = '/e V^ « L X H
SEE DIAGRAM ABOVE

TYPICAL ANALYSIS OF CUBIC FT. COST

BIdg. Example



16 Principles of Fallout Protection

PRINCIPLES OF FALLOUT PROTECTION

Radiation intensity decreases 10 fold for every 7 fold increase

in time.

DISTANCE

The farther fallout travels, the more radiation decays before

falling to earth.

MATERIAL

Shielding is accomplished by the v\/eight of material used as a

barrier.

PROTECTION FACTOR - PF

A factor used to express the relation between the amount of

fallout gamma radiation that would be received by an unpro-

tected person and the amount that would be received by one

in a shelter. For example, an occupant of a shelter with a Pf

of 40 would be exposed to a dose of '/40 (or 2 '/;%l of the

rate to which he would be exposed if his location were unpro-

tected.

MINIMUM REQUIREMENTS FOR PUBLIC
SHELTERS -OFFICE OF CIVIL DEFENSE

Protection factor 40

Area pfer person 1 S. F

.

Volume per person 65 C.F.

Fresh air per person 3 C.F.M.

Means of egress 2

Number people per egress 200

Volume of storage per person

(with water drum) 1.5 C.F.

Volume of storage per person

(without water drum) 9 C.F.

Number of people per toilet 50

Light in sleeping areas (at floor) 2 F.C.

Light in activity areas (at floor) 5 F.C.

Light in administrative and medical

areas (at desk) 20 F.C.

Accessible trapped water in plumbing system is taken into ac-

count when determining the amount of water to be stored.

Toilets are not required by the Office of Civil Defense but if

included should be based on this figure.

NOTES
The Office of Civil Defense requires that Protection Factors

for all public fallout shelters be certified by an architect or

engineer qualified as a Fallout Shelter Analyst.

Public shelters are stocked with emergency supplies which in-

clude food, water, medical supplies, sanitary kits, etc.

Public fallout shelters are identified by a black and yellow sign.

XXX X X

OROUND CONTRIBUTION- DIRECT
Some radiation comes directly from ground sur

face.

X X X X X GROUND CONTRIBUTION - SKYSHINE
Some radiation is reflected from particles in the air.

OROUND CONTRIBUTION

-

CEILING SHINE
Some radiation is reflected by the ceiling or

other horizontal plane.

I
Some radiation is deflected by the wall.

ROOF CONTRIBUTION
Some radiation comes directly from the roof surface.

RADIATION TYPES AND SOURCES

XXX XX

ABOVE OROUND
AREA' 1000 8.F

BELOW OROUND
AREAc 1000 S.F

WT OF
FLOOR- PSF

125

CONSTRUCTION
OF FLOOR

WT OF



Fallout Exposure Control and Shielding 17

DISTANCE FACTOR
Exposure is reduced as distance (d) from source increases.

X X X X X X X X

BARRIER SHIELDING
Exposure is reduced as shielding mass (weight of walls and roof) is increased.

Multiple thicknesses are cumulative in shielding value

Vj

n X X (x)i :

GEOMETRIC RELATIONSHIPS
Exposure is reduced when the source area is limited.

TECHNIQUES OF EXPOSURE CONTROL

RAISE
WINDOW SILLS
AND MINIMIZE
WINDOWS

^^
PROVIDE INTERIOR
MASONRY PARTITIONS HANG \

ftPLANTER

r

- MUTUAL
SHIELDING
OF ADJACENT
BUILDINGS

SCREEN WALL

VARIOUS SHIELDING TECHNIQUES (SLANTING)

DEFINITION OF "SLANTING"

"Slanting" is defined as the incorporation, at little or no in-

crease in cost or reduction in efficiency, of certain architect-

ural and engineering features into all new structures to protect

personnel from fallout gamma radiation in the event of an

emergency. The slanting features may provide immediate im-

provement or may be of such nature as to facilitate later con-

version of the structure for protective purposes. Thus, "Slant-

ing" adds the protective function to the other criteria norm-

ally considered in the design of structures.

"SLANTING" IN DESIGN

Increase sill heights

Offset entrances

Stagger doors and windows

Use masonry partitions

Use smaller window areas

Fill hollow blocks with sand

Use screen walls

Use roof fill

Use planter boxes

Roof overhangs

Increase weight of walls

Depress building in ground

Use shields for openings

INCREASE THE WEIGHT OF
WALLS

FALLOUT SHELTER

PUBLIC SHELTER SIGN

BLACK ON
YELLONA/
BACK-
GROUND

YELLOW
ON BLACK
BACK-
GROUND

5"CONCRETE (OVER AREA
TO BE PROTECTED)

-12" SOLID MASONRY
WALL OR HOLLOW
BLOCKS WITH SAND
FILLED VOIDS

INCREASE THE WEIGHT OF OVERHEAD AND WALL CONSTRUCTION

Robert Berne. AIA; Chief Architect, U. S. Office of Civil Defense, Washington, D. C.



18 Miscellaneous Bathrooms and Lavatories and Fixture Clearances



Three - Fixture Bathrooms 19

THREE FIXTURE : NOTE: SEE FIRST PAGE OF THIS SERIES FOR "MINJlMUM" AND "LIBERAL" FIXTURE DIMENSIONS

LIMITED
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20 Multiple - Fixture Bathrooms

THREE FIXTURE
LIMITED



Residential Laundries 21

XWO I

COMPART'M'T
SINK

^-^-^
y—

^

I
1

tslON -

AUTOMAT^IC,
WASHER ^""^

I^^^WORK AREA-

I
WORK

t^!-'"^ AREA ^^ CM

IRONING BD

WORK
AREA-

U-WORK
. AREA

_l

I ^^

LAUNDRY EQUIPMENT CLEARANCES data from u s dept of agriculture
SCALE : 3/IO"« l"-0"

A

^ IRONING AND
STORAGE

A

@ DRVING CENTER

A

PREPARATION

A
SEQUENCE
NOTE: OPEN CHASE FC
EXHAUST FROM DRYER
CHASE SCHEMATIC.

Ot

- FOLDING TABLE
WITH STORAGE
BELOW AND
HANGING RACK
ABOVE

NOTE:
CHASES SHOULD
RUN FROM FLOOR
TO TOP OF MA-
CHINE TO ALLOW
FOR PIPES, HOSES
ETC IN ORDER TO
FIT MACHINES
FLUSH WITH WALL

-SEWING EQUIP-
MENT CUPBD
ABOVE

CHUTE ^ITH
BIN OR BASKET
UNDERNEATH

•©• •>

r^

IRONER—^ I

I 1

[

"T

ONE WALL LAUNDRY
SCALE : 3/IS"» I'-O"

"L" LAUNDRY
SCALE :3/l6""l"-0"

V

@

y

®

V

©



22 Residential Kitchen Planning

KITCHEN SPACE PLANNING
The layouts shown here, together with their general area

requirements, are based on studies of furniture applian-

ces, storage, and clearances for the average residential kit

Chen. They have been developed to accomodate storage,

work, and required floor areas for various functions, but

the location of appliances and their order should be de-

termined by individual preferences, check clearances,

traffic flow, and appliance functions rather than total

square footage in determining kitchen size during early

planning stages.

To simplify comparison of the various room types, basic

sizes of furniture, appliances, and clearances have been

standardized. However, the appliances shown in the kit

chenettes are the more compact units available from

some manufacturers (see Equip, pgs.) In all cases, the

depth of the counter is assumed as 24", the depth of

base storage units as 20", and the depth of wall storage

units as 12". Their widths vary in relation to their loca-

tion.

A useful rule-of-thumb to determine storage area require-

ments for residential kitchens is:^ Provide a minimum of

18 square feet of space for basic storage with an addition-

al 6 square feet for each person usually served.

The letters A, B, and C shown below refer to the "work
centers" described on another page. The asterisks! •) in-

dicate the best locations for a wall oven if such an oven is

used.



Residential Kitchen Work Centers 23

KITCHEN WORK CENTERS:
A residential kitchen may be considered in terms of three interconnected work centers. A,

B and C, as shown below. Each encompasses a distinct phase of kitchen activity, and

storage should be provided for those items most used in connection with each center.

The functions of the "sink center" are most common to the other two; it is recommended,

therefore, that its location, if possible, be convenient to each of them (usually between

them). The "refrigerator center" is best located near the entry, and the "range center"

near the dining area.

FASCIA TO CLOSE OFF TOP OF
CABINETS MAY BE PROVIDED?

FASCIA (OR BULKHEAD) SPACE MAY
BE USED FOR EXTRA CABINETS FOR
RARELY USED ITEMS.

REFRIGERATOR CENTER
(RECEIVING AND FOOD PREPARATION)

Provide storage for mixer and mixing bowls; other utensils:

sifter, grater, salad molds, cake and pie tins, occasional dish-

es, condiments, staples, canned goods, brooms and extra

storage for miscellaneous items.

SINK CENTER
(FOOD PREPARATION, CLEANING AND CLEAN-UP)

Provide storage for everyday dishes, glassware, pots and pans,

cutlery, silver, pitchers and shakers, vegetable bins, linen,

towel rack, wastebasket, cleaning materials and utensils, gar-

bage can or disposal, and dishdrain. Some codes require

louvres or other venting provision in the doors under en-

closed sinks.

RANGE CENTER
(COOKING AND SERVING)

Provide storage for pots, potholders, frying pans, roaster,

cooking utensils, grease container, seasoning, canned goods,

bread bin, bread board, toaster, plate warmer, platters, serv-

ing dishes and trays.

CLEARANCES AND COUNTER WIDTHS:

D = 18" to 24"

D = counter distance on either side of a

cooking facility.

Di = 18" to 36"

D2 = 24" to 36"

Provide work space on both sides of sink.

If dishwasher is used allow at least 24" to

the right or left.

D = 36" to 42"

D = counter space between range and near-

est piece of equipment.

D = 15" minimum
Provide room at latch side of refrigerator

for loading and unloading.

D = 14" minimum
D = clearance between the center of the

front unit (or burner) and the turn of the

counter.

D = 14" minimum
D = clearance between the center of the

sink bowl and the turn of the counter.

D = 16" minimum

D = clearance between latch side of refrig-

erator door and turn of the counter.

D = 16" minimum

D = clearance between center of front

burner and nearest piece of high equip-

ment or nearest wall; or between the

center of a wall oven and an adjoining

R. E. Powe, Jr.; Hugh N. Jacobsen, AIA; Washington, D. C.



24 Furniture Space Requirements

D

e-o" WOOD

Dl ^D

9 -lO" WOOD

u

8'-IO' METAL
SIN01.E BEDS
lO-l" WOOD

Dl ^Dl ^D

ll'-l" WOOD

METAL^*
UARC3E

6-S" METAL
LARGE
»/< BED

D
DESK OR
DRESSING
TABLE



Children's and Adults' Closets and Furniture 25

yrHOLES 2" O C

'^U,

ADJUSTABLE
SHELVES,

_*:_

^>^"f^"f^

SECTION ELEVATION

SHELVES WITH SHOE RACKS UNDER

ELEVATION SECTION A-A SECTION B-B
I X 4 MINIMUM

'n
,SHELF a LIGHT
COVE

,J eJ
mT-ALLOW S" TO a"

BI-FOLD DOORS
TO STACK

DOORS CAN BE USED AS TACKBOARDS, CHALK
BOARDS, MIRRORS, ETC.

DESK TOP PLASTIC
LAMINATE OR WOOD
CUTTING BOARD-

CHILDREN'S CLOSETS a DESK UNIT- no scale

•MIN. I'-IO", MAX 2'-6"
CLEAR BEHIND ANY
TYPE OF DOOR.

f^-

2- 6"

,
MIN GUEST CLOS

4-'- O"
MIN BDRM. CLOS

BI-FOLD DOORS

-̂DEPTH OF JAMB VARIES
V/ITH WALL THICKNESS
AND TRACK TYPE. SLIDING DOOR8

IN POCKET
BLIOINO DOOR8
note; Consider door height & width relationship to

avoid racl<ing and binding of door in track, which occurs

when panels are too large or too thin. Number of panels

and type of track will effect size of accessible opening.

IF RETURN IS
GREATER THAN
TRIM, INCREASE
CLOSET DEPTH
FOR ACCESS.



26 Commercial Kitchen Equipment Layouts

TYPICAL LAYOUTS

This and the following page show schematic drawings of various kitchen areas. The draw-

ings are intended to show efficient functional relationships of the main equipment and do
not attempt to present design solutions to kitchen.

Type, quantity and layout of equipment will vary with anticipated patronage and menu.
For example, large kitchens may need more items, such as ranges and kettles, than are

shown under "Cooking Sections." Small kitchens may combine in a cooking area funct

ions shown separately below, such as cooking and baking.

WORK AISLES

If no thru-traffic, minimum width is 3'-0".

With 2 parallel work tables, minimum aisle width is 3'- 6", preferably 4'- 0"

to 4'- 6".

SCALE -ALL DRAWINOS : '/b"= I

'- O"

SHE1_VES

0: L
1-0 BRO

^
LER \ ^F

^-

RANGES
RYER

SALAMANDER

o
-^

^ FLOOR
DEPRESSION
SLOPED
TO DRAIN

STEAMER ' *^HOOD
MASONRY BASE OR LEGS UNDER OR VENTILATOR

COOK'S TABLE ,POT RACK (OVER) (OVER)

0'-
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RACK -

PAN
STORAC3E

BINS 1 OVER
_ -1-1. -L J_i. _

BAKER'S
TABLE



28 Fast Food Service Installations

GENERAL NOTES '.

Fast food service is that type provided by luncheon-

ettes, soda fountains, and dinettes (serving simple

meals), which provide counter service and by short-

order sections of main kitchens.

Counter service operations may have a separate

kitchen vi/ith food preparation, cooking, and dish-

washing areas.

The basic installations for counter service are:

1. Back-bar

2. Front counter

3. Island

4. Combinations of above

KEY TO EQUIPMENT
1. Broiler

2. Open top range

3. Fry top range

4. Deep fryer - heavy duty unit

5. Sink

6. Refrigerator

7. Cooks table with steam table inset

8. Griddle - counter type

9. Deep fryer - counter type
10. Steam table

11. Sandwich unit refrigerator under
12. Toaster

13. Service counter

14. Soda fountain - ice cream
15. Sinks with glass rinse, disposal chute and

drainboard

16. Counter work top

17. Drink mixers

18. Coffee urns

19. Griddle with broiler under

20. Salad - dessert case

21. Water and ice

22. Coffee servers

23. Milk dispensers

24. Cold pan desserts

25. Display case - overhead

26. Ice cream

27. Service counter - hot foods, sandwiches and
salads



Food Service Counters and Seating 29

f
-6" TO

2'-0" TO

:^
h b

^

^-^-AJ

MA^ ff^"' A±lut

t ^

i^
SERVICE LEVEL

SODA FOUNTAIN LUNCH COUNTER
FOR STANDING OR SITTING AT ALSO USED AS
COUNTER SODA FOUNTAIN OR

DINING COUNTER

LUNCH COUNTER DINING COUNTER
FOR CHAIR HEIGHT STOOL.
IF ABOVE l-S" AND COUNTER
HEIGHT ABOVE 2-6'; USE STEP
OR FOOT RAIL.

CHAIR AT TABLE

SECTION THROUGH COUNTERS. TABLE, AND SEAT
ecAue ; i/*"« I'-o"

KEY TO DIMENSIONS
A. Work aisles;

Minimum width with one waitress is 2' — 3". With two
or more waitresses working in one area, increase width

to 2' - 6" to 3' - 0".

B. All seats are 2' - 0" to 2' - 2" o.c; depends on style

and size of seat.

C. Minimum width is 2' — 3". Recom. width is 3' - 0".

D. Back bar width depends on the type of equipment used.

With only small counter appliances, V — 6" to 1' — 8"

may be adequate.

With reach-in refrigerator or heavy equipment; 2' — 0"

to 2' — 9" will be required.

E. Distance from counter to counter, with multiple bays,

is 5' - 0" to 5' - 6".

F. Front counter width varies with the type of service pro-

vided, r - 6" to 2' - 6".

0. r- 3" to r -6".

H. 3' - 0" - 4' - 0".

1.
1'-3" +

NOTE:

Dimensions of work aisles, seating spacing, etc., do not

vary with different types of counter arrangements.

See furniture pages for chair & table sizes.

MULTIPLE BAY

<> ^

D O O 9_Q oooooooo

nf

—



30 Seating Arrangements
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Vending Machines and Vending Cafeterias 31

J

I

n

OVEN

OVEN

PASTRY

COFFEE

HOT FOODS

-lOT FOODS

COFFEE

PASTRV

I—
I ^

REFUSE

CIGARETTES

CANDY

ILET
I I I

OUT

I
I

IN X

KITCHEN

f^i^^rrr
COFFEE

PASTRY

MILK

ICE OR.

CANDY

^ATER

CONDIMENTS

REFUSE

T"^ I,

DINI NG ROOM

fc

-HOT FOODS
-COLD FOODS

MILK

-HOT FOODS

CONDIMENTS,
TRAYS, WATER,
REFUSE, ETC,

^
CIGARETTES

COIN CHANGER

CANDY

PASTRY

COFFEE

( j COU^

INSTITUTIONAL OR COMMERCIAL CAFETERIAS V/ITH KITCHEN

t -^

CIGARETTES

SHOPPING PLAZA CAFETERIA

..1 REFUSE

COLD FOODS

HOT FOODS

COFFEE

MILK

ICE CREAM

COLD DRINKS

CANDY

CIGARETTES

REFUSE

ROADSIDE CAFETERIA

PARKING
SPACE

TYPICAL VENDING CAFETERIA PLANS
SCALE: Vie" = 1-0"

FLOOR TYPE-

F

^
Jl. LEC3 TVPE-L

WALL OR
SHELF TYPE-W

note: No hot water required.

Waste disposal— into bucket, where required.

Ventilation space at rear-up to 8".

Service access-generally from front; also at

top for some cigarette units.

C. K. Hirzei; New York, New York;

Howard Vermilya. AIA; Lawrenceville, New Jersey

VENDING MACHINE DATA

MERCHANDISE



32 Theater Sight Lines

FACE OF SCREEN OR CURTAItsl
LINE FOR LIVE SHOWS

TYPICALLY S'-'l" MIN TO
BOTTOM OF SCREEN
(6'-0"OR MORE PRODUCES
REVERSE FLOOR SLOPE

)

2" ABOVE STAGE HEIGHT
FOR LIVE SHOWS
MAY BE MOVING FOCUS
STARTING ABOUT 16" ABOVE
SCREEN BOTTOM AND
MOVE DOWN I" PER ROW
TO ACHIEVE REVERSE
FLOOR SLOPE

SEE SECTION FOR LOCATING FIRST ROW
REPEAT DATUM OR CHAIR

SIZE SPACING

-FOCUS POINT

FLOOR LINE AT FIRST ROW

DETERMINING THE MAIN FLOOR
Balcony sight lines similar but start from rear row forward,

maintaining uniform terrace heights to front of balcony or

cross aisle.

Stagger seats in plan to allow unobstructed view between al-

ternate rows of spectators so that min. Vj width of screen

or acting area is in view.

SLOPE DIAGRAM
Floor curve varies only with first row location & focus

height. Not affected by row spacing. Several diagrams

should be made using different initial assumptions to deter-

mine the best combination of overall relationships.

Raise first row of seating behind cross aisle to clear head of

people using aisle.

SCALE USUALLY I'-O" HORIZ., I

'/2"
; r-O" VERTICAL

slopes permitted:See local code for maximum aisle

8.O.C.A. & 8. B.C. allow 1;7 (1 V4"/ft.).

U.B.C. allows 1:8

N.B.C., N.F.P.A., S.S.B.C. allow 1:10

Slopes greater than above must be in equal aisle risers full

aisle width, usually allowed only in galleries & balconies.

COMPROMISE BOUNDARY
OFTEN USED. GAINS SOME
POOR SEATS a LOSES
MANY GOOD ONES

SO" FOR GOOD SEEING
a HEARING
40" MINIMUM FOR
BARELY TOLERABLE
SEEING a HEARING

CENTER OF ROW
CURVATURE
(APPROXIMATELY
i/eW BEHIND SCREEN

SCREEN WIDTHS (W)
14'.O" FOR SMALL MOVIE

-

CAN BE USED FOR 16 MM,
a TELEVISION ALSO
l6'-0" TO 20' -O" OPTIMUM
25'-0" REASONABLE MAXIMUM
(NO ABSOLUTE MAXIMUM)

BOUNDARY OF GOOD
SEATING AREA:
OPTIMUM SEATS 3W
TO S'vV FROM SCREEN
MAXIMUM 6W FROM
SCREEN

BOTTOM OF SCREEN ABOVE
FLOOR AT FIRST ROWS
5- 4" AVERAGE "

SECTION

PROJECTION
ROOM

EYE AT FIRST ROW
OPTIONAL LINE OF REVERSE FLOOR SLOPE
(REDUCES HOUSE CUBAGE, HEIGHT OF BALCONY
AND STRUCTURE) NEVER USE FOR LIVE SHOWS
OR CONCERT HALLS

SCREEN SHOWS
TOTAL NET VOLUME = 125 - I50 CU FT PER SEAT

Warren Anderson, The Perkins and Will Partnership; Chicago, Illinois



Theater Sight Lines 33

PROSCENIUM WIDTH (W)
30' TO 40' FOR DRAMA »
40' TO 50' FOR MUSICAL
SO' TO SO' FOR OPERA
» 26' SOMETIMES USED
FOR INTIMATE THEATER

1^

ocwi

^^ ,«
Oiu"'

3 U -J

0[D<a:

u i u w
1-50:1-
Z>l-Z
UJZXW
0<uO

OF STAGE \A/ TO

GOOD SEEING a HEARING AREA|
INTERMEDIATE AISLES S
CROSSOVERS NOT SHOWN

'BACK WALL SHOULD N01
FOLLOW CURVATURE

LIGHT SLOT-

SOUNDBOARD FOR CONCERT HALL PLATFORM
IN ROOM INSTEAD OF STAGE BEHIND PROSCENIUM
SIGHT LINES SAME AS OTHER LIVE SHOWS

WORKING HEIGHT OF CURTAIN:
(PROSCENIUM USUALLY HIGHER)
15' TO 20' FOR DRAMA
20' TO 30' FOR MUSICAL a OPERA

•ORCHESTRA PIT^ lO SQ FT PER MUSICIAN
100 TO 200 SQ FT WHERE PIT USED.
FIRST ROW WILL BE SUFFICIENT DISTAN
FROM STAGE

PLUS

CE

SECTION
LIVE SHO>^S (DRAMA, MUSICAL, OPERA, BALLET)
TOTAL NET VOLUME (EXCLUDING STAGE) =150-200 CU FT PER SEAT

Warren Anderson; The Perkins and Will Partnership: Chicago, Illinois



34 Theater Seating

7 TO B
SEATS
MAX

rtrv—
CONVENTIONAL PLAN

DESIGN CONSIDERATIONS-

Area: allow min. 6 to generous 8 sq. ft. per seat

floor area in conventional seating layout - allow

min. 8 to generous 10 sq. ft. per seat floor area in

continental seating layout. Area includes all aisles,

side wall areas for duct work and acoustical baffles

and forestage to curtain line — for preliminary

assumptions only.

Aisles: consult local code: begin with usual min.

widths shown and increase at rate of Va" per ft.

(B.B.C. and 8.O.C.A.), 1 V :" per 5'- 0"

{N.F.P.A., U.B.C. and S.S.B.C.) or 22" per 100

persons (N.B.C.) to determine "a".

Exits: consult local code: generally 100 ft. max.

from any point on floor to nearest exit: often in-

creased to 133 or 150 ft. if sprinklers provided, or

principal entry at grade, or aisle exit route assumed.

Number of exits based on occupancy requirements

per local code.

Codes specify seating as back to back.

Max. floor slope- see page on Theater Sightlines.

DOOR SPACING VARIES^ NFPA
REQUIRES I DOOR PER 5 ROWS 66"
WIDE, NBC REQUIRES I DOOR PER 3
ROWS. BOCA REQUIRES I DOOR PER
25 FEET-

CONTINENTAL PLAN
Note: Many codes do not permit continental seating.

45 MINI EASY 30- TO 33' CODE
PASSAGE BY MIN

. SEATED VIEWER S^' MIN RECOM.
DATUM LINES
DRAWN ON
PLAN

RECOMMENDED

T-'
M

CONVENTIONAL SEATING CONTINENTAL SEAT SPACING

CODE MIN.
CLEAR
PASSAGE

SELF-LIFTING

D (NOMINAL)

END STANDARD ELEVATIONS FRONT ELEVATION

AVAILABLE SIZES



Shower, Drying, and Toilet Facilities 35

INDIVIDUAL SHOWERS
I WALL

INDIVIDUAL SHOWERS
2 V/ALLS

TOTAL LENGTH
AT LELAST 35'-0'
FOR "U" SHAPE
ARRANGEMENT

LINE OF GUTTER
DRAINS (ONE
EVERY 3 OR 4
SHOWER HEADS)

GANG
SHOWER

RECOMMENDED TOILET FIXTURES FOR GYM LOCKER SUITES
FIXTURE



36 Gymnasium Shower, Locker and Dressing Rooms

VEfvJT SPACE -LOCKER PERFORATED AT BACK, <

,-^- ,-a:

0(/)

Zu

UJZ

L^SaJ^

MIN4IMUM AISLE SPACE FOR DRESSINO ROOMS



Cabanas, Shower and Dressing Rooms 37

NOTE
BATH HOUSE STALLS ARE
USUALLY LARGER THAM
THOSE IN OTHER BUILDINGS
FOR BEACH a OUTDOOR
POOLS ALLOW I SHOWER
FOR 250 PEOPLE.

VERY LARGE
DRESSING ROOM SIZES
SCALE l/8"=r-0"

1:1 RATIO (DRESSING RM. TO SHOWER)
(PLANNING ALLOWANCE 22-32 SQ.FT.
PER DRESSING ROOM)

r—71



38 Stables

4'-0" W/RIDER

SINGLE ROW OUTSIDE DOUBLE ROW INSIDE PASSAGE
ARRANGEMENTS OF STALLS. TACK AND FEED RMS - SCALE

CLEARANCES FOR HORSE AND RIDER

Double row outside arrangements with stalls' back to back are

sometimes used at fairgrounds. Waven wire screening between
stalls is omitted in racing stables, and wood is carried to full

partition fieight. Combination protected incandescent lighting

and heat lamps, frostproof hose bib and water supply are

recommended where weather conditions warrant same. Passage

lighting should be strip flourescent type (40 footcandles).

Windows shown are glass jalousie type with fixed inside screen

(plus woven wire guard for box stalls). Hardware for stalls should

be heavy-duty galvanized, surface-applied type, "T" strap hinges

and slide bolts for stall doors. Provide conventional heavy-duty
hardware with locks for tack, feed and tool rooms. If exterior

walls of stalls are masonry, furr out and finish interior surfaces

with hardwood. Passages are sized to accept machinery. A
tack room serves forty stalls.

LIGHT FIXTURE
MIN, ALLOW,
FOR STRUCT

TOP OF SILL

BOTT OF SILL
TOP OF BIN
TO ALLOW
FOR ADD'L
BINS AT EXT
WALL

-^•- BUILT- UP BASE

SECT. -ELEV. STALL EXT. WALL

lO'- O" MINIMUM

ELEVATION OF BOX STALL

TOP
MUST

/
I

I

CLEAR

\^ if ADD'L
I FUTURE
^BINS

;

LARGER IF POSSIBLE

2'-0"X 2'- O"
FEED BINS-%"
PLYWD ENDS.
FRONTS BACKS
BOTTOM'S TOPS
a DIVIDERS.
SECURED TO
WALL AND BASE

SURFACE
HINGES FOR
-BIN TOPS

-E^

tE3-

-RACKS AND
SHELVES
FOR
TOOLS

MOUNT
BRIDLE
RACKS ON
BALANCE
OF WALL
SPACE^^ f

SLOPE
SCORED
CONC.
FLOOR
TO DRAIN
AT BASE
OF VyALL-
DRAINS
TO DRV
WELLS

WOOD
RAIL
PARTITION

PLAN OF FEED S TOOL ROOMS PLAN OF TACK ROOM PLAN OF BOX STALL
DETAILS OF FEED, TOOL, TACK ROOMS AND BOX STABLE

Douglas S. Stenhouse. AIA, Washington, D C



Automobile Dimensions 39

B in
W - lOI AND W- I02

AMERICAN AUTOMOBILE DIMENSIONS - composite elevations of automobile devised by a g s staff
(STANDARD DIMENSIONS OF AUTOMOBILE MANUFACTURERS ASSOC. INC.)

NOTES :

1 - Foreign cars not included (except Volkswagen, see below).

2 - Dimensions are for 1968 models.

3 - Dimensions cover: sedans, coupes and stationwagons.

OVERALL DIMENSIONS



40 Truck and Trailer Sizes

SEE TABLE FOR MAXIMUM LENGTHS IN

VARIOUS STATES • 50'-0" » 55'-0"

MOST USED

WIDTH- e'-O"
LENGTH -I7'- 6" TO "^-S'-O"

o o rt^
SEMITRAILER a TRUCK TRACTOR
Turning radius of tractors and semitrailer depends on turning radius of tractor (50'-

0" practical minimum for long combinations).

MAX.



Truck Docks 41

I'-O" 23'-0"MIIM. _^VARJES

rr

>=T!

rr

ir

ELEVATION OF OUTSIDE DOUBLE DOORS

'>
!

2g'-0"MIN ,

/<'

ELEVATION OF DOUBLE DOORS

^ 3'-0"

. ( ll'-O"
* ' t J^

ELEVATION OF OUTSIDE
SINGLE DOORS
NOTE STAIR AT ir-4SlDE DOCK

A



42 Truck Clearances and Details

:^

CURB CUT
MIN 'l^O'-O"

MINI 24'-0"

2^1

CURB CUT
MIN 40'-0"

MIN 24'-0"

IZ^

APRON SPACE

A
LONGEST
VEHICLE APPROX. 50'-0"

TO 80'-0"

A
LONGEST
VEHICLE

]a

APRON SPACE
REQUIRED

STEP -DOWN DOCK BOARD
CARRIER DOORS CAN BE OPENED AND
CLOSED AT DOCK.S' - O" ^A/IDTH, AND MECK
OPERATED

ADJUST -A-LIP DOCKBOARD
AUTOMATICALLY EXTENDING AND RETRACT
RETRACTING.HINGED TIP 6 WAY ADJUSTABLE
AND HAS 7' -O" WIDTH,

SET BY STATE LAW

PLAN OF TYPICAL DOCK SHO\A/ING RECaUIRED CLEARANCE
LOADING LEVEL OP TRUCK MAY BE
RAISED BY MOVABLE INCLINE

SECTIONS - LOADING DOCK
LEVELING DEVICES
I TO 2 NEEDED PER TERMINAL

DETERMINING THE MINIMUM APRON SPACE REQUIREMENT
1. Draw to scale trailers up against the loaddock at ex-

pected minimum spacings. (Use measurements of

longest and widest trailer expected at docl< with rear

most axle or tandem position.

2. Extend trailer fl2 axle or tandem centerline in dir-

ection of turn.

3. Draw chord AA, from that point on the side of

trailer H2 where the axle or tandem center line inter-

sects the side of the body, to the nose corner of the a-

jacent trailer W\). This is a chord of the curve

through which point trailer #2 must traverse to miss

trailer ^1.

4. Bisect chord AA, and extend a perpendicular line

until it intersects the extension of trailer H2 axle or

tandem center line at point X. This is the point about

which all points on trailer H7 must rotate to miss

striking trailer H^.

5. With the compass point on X, swing trailer //2's

nose around until point A reaches A^. Sketch trailer

H2 into its position as shown.

6. Through the location of the kingpin, extend a line

back through point X, this line then represents the

center line of the tractor drive, axle or bogie. From this

drive axle center line, draw the tractor with the greatest

turning radius in its proper position with respect to

trailer H2 in its second position.

7. With the compass point on the tractor front bumber

(opposite side from the direction of the turn) scribe an

arc equal to the turning radius of the tractor so that it in-

tersects the center line of the tractor drive axle at point

Y.

8. With the compass set at the turning radius of the trac-

tor, place the point at Y and scribe an arc that represents

the curve through which the bumber will travel.

For the result, measure the distance from the dock to a

point on the curve which represents the greatest distance

from the dock.

NOTE: Distances may be decreased by increasing the

min. spacing between trailers or by using a saw-toothed

loading platform. An additional allowance over and be-

yond the main, interference distance be provided to

allow for a proper safety margin.

'r\



Railroad Car Sizes and Clearances 43

WAREHOUSE
DOORS

=

8'-6"

' FOR
I SHEDS

__J

ENGINE HOUSE
DOORS

6'- 6"
.

(^ OF TRACK

BUILDINGS 8k SHEOS
ADJACENT SIDE
TRACKS

WAREHOUSE a
ENGINE HOUSE
DOORS

I I'-S" MIN.

IO'-0"MIN.
3'-7" SIDE
TRACKS
ONO'

LOW PLATFORM HIGH PLATFORM
FOR ALL CARS EXCEPT REFRIGERATOR CARS <£ OF TRACK

S'- O"

1-^ OF TRACK

4-'-S'/2"
I

4--S'/2"
I

HIGH PLATFORMS SERVING REFRIGERATOR CARS

CANOPIES AND AWNINGS

l3'-0" MIN

SINGLE TRACK

RAILWAY CLEARANCES SCALE: 1/8" = I'-O"

GENERAL NOTES-
1. 4'— 8 '/i" gauge is from inside to inside of

rail heads.

2. On curved track the clearance shall be in-

creased to allow for overhanging and tilting

of a car 85'- 0" long x 16'- 0" high.

3. The super-elevation of the outer rail shall

be in accordance with recomnnended practice

of the American Railway Engineering Associa-

tion, (see chart, "Legal Requirements -

Clearances").

4. 16'— 0" min. required to clear highest cars

and locomotives.

CABOOSE HOPPER CAR GONDOLA CAR TANK CAR

RAILROAD CAR SIZES

B. J. Baldwin; Giffels & Rossetti, Inc.; Detroit. Michigan



44 Mobile Home Dimensions

uuiij*.^um L

O
0[

L^^^
^:/

SIDE ELEVATION

TVPICAU ONE BEDROOM UNIT

, ,



Mobile Home and Touring Trailer Parks; Camper Dimensions 45

lO' ABOVE GRADE
STRAP TO POST

3"MIN. FOR •4" WASTE
4-" M IN. FOR 6" WASTE
VENT AHEAD OF
LAST TRAP

LEANOUT

CAP WHEN
NOT IN USE

PLAN (NOT TO SCALE

NOTES
Data given here are from a widely used zoning ordinance.

FHA Minimum Property Standards are somewhat more

restrictive in some respects. Local regulations should be

consulted.

W= width. 10' or 12' standard. Some 14' models on

market. Many states restrict width for highway trans-

port.

L= length. From 46' to 60'. A 68' model available.

Utility lines: W = water, S = sewer, G = gas,

= electric outlet.

Water service-400 gallons/day/unit.

Gas service—metered. Connected only after inspection

and approval. Individual storage tanks outside unit, rigid-

ly connected, at least 5' from any door.

Electrical service-metered, 110—220V., underground dis-

dribution recommended, required by some codes.

SERVICE BUILDINGS

For independent mobile homes— provide 1 lavatory and 1

flush toilet each for males and females for emergency use.

For dependent mobile homes-10 units or less:

Male: 1 w.c, 1 urinal, 1 lavatory, 1 shower.

Female: 2 w.c, 1 lavatory, 1 shower.

Same for each additional 10 units or less.

Location: 15' to 200' from dependent units.

Construction—permanent, heated, sound retardant wall

separating male and female sides, well ventilated.

Many parks provide coin-operated laundry facilities for oc-

cupants, whether of dependent or independent units.

WEIGHT OF MOBILE HOME: 15 — 20 TONS.

CLASSIFICATION OF MOBILE HOMES
Independent—equipped with flush toilet and tub or

shower.

Dependent— not so equipped.

CHASSIS MOUNTED CAMPER
For trucks of 157" - 159" wheelbase, dual rear wheels. Side

door, rear lounge.

Widths: 7'- 6", 8'- 0".

SLIDE-IN. "CAB OVER" CAMPER
Made to fit 6 Vj', 8', 9' pickup beds.

Widths vary. 6'- 9", 7'- 6", 8'- 0" typical.

REQUIREMENTS FOR MOBILE HOME PARKS

lO'MIN TO
ADJOINING
.TRAILER E

TRAILER >

TERRACE

SIDEWALK-

LENGTH OF CAR AND TRAILER

Maximum permissible length of motor vehicle and trailer

together varies from 50' to 65', according to the various

state statutes.

SLIDE- IN CAMPER
Made to fit most standard pickup beds.

Widths: 6'- 4", 7'- 6".

VARIES. 27'-0" TYPICAL LARGE

MOTORHOME
Sizes and designs vary. Typical width 8'- 0" clear.

TOURING TRAILER PARK LOT

Foster C. Parriott; James M. Hunter & Associates; Boulder, Colorado

CAMPERS



46 Miscellaneous Vehicle Dimensions

AMBULANCES AND HEARSES
DIMENSIONS e. TURNING RADII

MAKE OF CAR



Residential Garages and Carports 47

a'- o" Mirsi.-

CENTER DOOR POST MAY BE OMITTED FOR VARIES ^ O' REC
SINGLE DOOR.
TWO CAR GARAGE ONE CAR GARAGE
note: Garages may be enlarged to provide for work areas, photo labs, laundry rooms etc.

VARIES VARIES'

SPACE OCCUPIED BY
COMPACT CARS AND
SPORTS CARS.

-2" TO 2'- 2"
CLEARANCE

JAMB CLEARANCE - WIDTH OF
DR.
SINGLE DOOR

note:

6 1/2" to 9" necessary from top of opening to ceiling (all sliding doors)

HINOED SECTIONS

SLIDING DOORS

8'-0" MAX.j. ANY OPENING ANY OPENING

DOUBLE OR TRIPLE HINGED OFF8ETHINGE - MULTI -LEAVE

NOTE: For multiple and offset hinged doors, swinging to one or both sides, hinged in or out and used for

2 or more cars: 6 1/2" to II
" necessary from top of opening to ceiling.

HINOED DOORS

WIDTHS OF COMMONLY USED HINGED DOORS
A. 8'-0" opening 2 door-4'-0", 3 door-2'-8", 4 door-2'-0"
B. 8'-6" opening 2 door-4'-3", 3 door-2 ' - 10 ", 4 door-2'-l 1/2"

C. 9'-0" opening 2 door-4'-6", 3 door-3'-0", 4 door-2 '-3"

"^
HEIGHT-)- r- 6'

SECTIONAL DOORS
=&

ONE PIECE DOOR JAMB CONSIDERATIONS

LIFT DOORS -MOST WIDELY USED - AUTOMATIC OPTIONAL

Heights: 6'- 6", 6-10", 7'- 0", 7'- 6" and 8'- 0".

Lift doors generally 4'- 0" sections high, sometimes 2'— 0" or 3'— 0"

BACKOUT TYPE CARPORT

1



48 Driveways, Private Roads and Turns

GENERAL, notes:

Types and sizes shown are for easy driving at nnoderate rate.

See page on car sizes for turning radii of cars. "R" = This radius.

Overall sizes are shown in terms of radii for preliminary assumptions.

Any decrease in radii will decrease speed of driving.

PUBLIC ROAD

PAP

Mir-j

\^0 CAR WIDE ROAD

'Si^V

PUBLIC ROAD

p4 '?'c>>..
-s -v

MINI

ONE CAR WIDE ROAD DIAGONAL ENTRANCE
PRIVATE ENTRANCE ROADS rNTERSECTING PUBLIC THOROUGHFARES
scale; I"" •o'-o"

Construction point locations are found by intersect-

ing solid arrows; dotted arrows are radii from these

points for curves.

NO LANDING-CROSSOVER
LANDING MAV BE HAD BY BACKING ONLY

MIN
LANDING OPPOSITE APPROACH l_ANOrNG ON SIDE

LAI-slDirslG AT THE END BY BACKING ONLY

LANDING ON ONE SIDE OF APPROACH
TURNAROUNDS-ONE CAR WIDTH-DOUBLE ROAD WIDTH FOR TWO CARS

^/

LANDING ON LINE OF APPROACH

PRIVATE ROADS, DRIVES a TURNAROUNDS
scale: I" • *o'-o"



Garage Approaches, Turns and Slopes 49

GENERAL NOTES:
All turns require 1'- 6" clearance beyond road line shown.

These turns are for easy driving with average size car.

Larger radii will permit faster and easier driving.

Smaller radii should be used for small cars only.

"VTURN FOR BACKING IN
SCALE; '/|6' = I' - O"

Dotted line shows route going in.

20'-0"



50 Parking Lots and Garages

AVERAGE CAR
Assumed average size.

Larger cars may protrude

into aisle; will have less

space for door swing.

NOTE :

No allowance has been

made for columns on

this page. Allow T—0"

44- O" TO ^e- o"

;
J



Parking Garages; Typical Ramp Systems 51

STAGGERED F LOOPS - ONE -WAY CIRCULATION STAGGERED FLOORS - TWO -WAY CENTER RAMP

FLAT FLOORS -STRAIGHT, ONE-WAY RAMPS SLOPING FLOORS - TWO-WAY CIRCULATION

SLOPING FLOORS - ONE WAY CIRCULATION SLOPING FLOORS -CROSS CONNECTED ONE-WAY
CIRCULATION

SLOPING FLOOR WITH EXPRESS HELICAL DOWN-
RAMP CONCENTRIC OPPOSED PLANE HELICAL RAMPS

TWO INTERTWINED
HELICAL DOWN RAMPS
SPIRALING IN THE
SAME DIRECTION

Lyies, Bissett, Carlisle & Wolff; Columbia, South Carolina

Wilbur Smith and Associates: Washington, D. C.



52 Parking Garage Ramp Details

ONE WAV DOWN RAMP OPPOSITE CIRCULAR RAMPS

11 '-0" width for straight approach
16'—0" width for sharp turn approach

STRAIGHT RAMP



Sailboats and Boat Slips 53

STORAGE FOR SAILBOAT EQUIPMENT
Mast, spars, sheets, sails, halyards, etc. should be stored

in a heated space.

\

J 4 (\WATER LINE-

SMALL SAILBOAT DAV SAILER CRUISING SAILBOAT

TYPES AND SIZES OF TYPICAL SAILBOATS LOA = LENGTH OVERALL. B=BEAM. MH = MAST HEIGHT, D= DRAFT

CLASSIFICATION AND NAME



54 Small Boats and Canoes

i

ROW BOATS DINGY OR TENDER

-WASHBOX OR GUNRAIL -^-''H

RUDDER
(OPTIONAL)

CANOES
NOTE :

In many cases all boats shown above, except racing shells

and gigs, may be fitted with sails.

^ rz:^

30"OR 32" OUTRIGGER

RACING SHELL OR GIG RACING

6'-0"
I

1

6'-0"

CLEAR 3' - 6" 6" 3' - 6"
H

S'W ,
2'-2",2' -2"

CLEAR

b

K^.
\̂
^^.̂
^ ^SLIDE

EXTENDS
3'- O"

^C\
rr^ ""^

RACK SPACING
Single and double

Four-Oared

Eight-Oared

2 racks 8'-0" apart

3 racks 8'-0" apart

3 racks 18'-0" apart

4 racks 12'-0" apart

Racks are 6'-0" high for daily use, higher for

long term storage.

5'-0"T0 l2'-0" IN 6" INCR
12'- O" TO 12' - 6"

SWEEP OAR

D

L'*'- o" TO 6'-0"IN 3" INCR,

DOUBLE PADDLES ARE
B'_ s", 9'- O". 9'-6"

PADDLES

!

9' - S" TO 9'-IO"
-^

SCULL OAR
NOTE
Design boat house with ceiling height to allow receiving oars on end.

TYPES a SIZES OF TYPICAL SMALL BOATS
LOA =



Powerboats, Houseboats and Accessories 55

RUNABOUT CRUISER HOUSEBOAT
TYPES OF POWERBOATS

TYPES AND SIZES OF TYPICAL POWERBOATS

LOA



56 Handball, Cricket, Squash, Polo, and Ice Hockey

/

t^^

Im

HANDBALL- SINGLE WALL COURT
SCALE : I" = 20'-0"

ELEV. OF FRONT WALL
( REAR WALL DOTTED)

HARD BALL COURT IS SAME ASFOUR WALL COURT EXCEPT
SIZE = SS- X 25"
FRONT WALL = 30-0' HIGHREAR WALL = I2-0" HIGH

A A U STANDARDSVMCA COURTS
ARE SMALLER

HANDBALL-rOUR WALL COURT

EI_EV OF SIDE WALL

'i-S'-O' I40-0')

SCALE l'=20-0"

/'^BOWLING CREASE

POPPING CREASE

- WICKET 9" Vv/IDE
OVERALL a 2-4"
OUT OF GROUND

-LIMIT OF PLAYING
AREA REQUIRED

^
r--, -FLUSH

'

t

OD iO

Q W
ELEV. OF FRONT WALL
(REAR WALL DOTTEDHGT D-7'-0" S-S'-S")

DOOR HGT 5'-S ", WIDTH
DOUBI_ES-3-0",

SINGLES 2'-S"

~TOP OF PLAYING WALL

D- DOUBLES
S-SINGLES

SPECTATOR GLASS
WALL PANELS AVAIL

ELEV. OF SIDE WALL
I, D-45-0" S-32-0

-Th-M-
-SlDE Vi/ALL

N
FRONT \A/ALL

4-6" RAD

DOOR

SQUASH
CRICKET
NOT TO SCALE

BOARDS ll"-0- HIGH-

r

GOAL POSTS lO-O" HIGH

u

FY

=^,

y

POLO
NOT TO SCALE

NOTE
:

This information is for preliminary planning and design only. For final layouts and
will govern.

RED 2" LINE

ICE HOCKEY
SCALE: l" = 60'-0"

design investigate current rules and regulations of the athletic organization or other authority whose standards

Charles F. D. Egbert, AIA; Architect; Washington. D. C.



Basketball, Badminton, Volleyball, Pool and Billiards 57

IIC3H SCHOOL 84'-0", COLLEGE S-i'-O"

BASKET/

w~i—

r

4'-0" -6-0" OUTSIDE RADIUS

ALL LINES 2" WIDE

^.^-"^

?Ht^^
BACKBOARD

2"XB"-=^ f
2" X B" ^

MIN 3'-0" UMOBSTRUCTED SPACE-
O-O" PREFERABLE

BASKETBALI- COURT- MEN'S
SCALE l"=32'-0"

BACK BOUNDARY LINES

2'-6"NET-

-JJ^

'-%, f3-0"

^ -Kb
a

LONGITUDINAL SECTION CROSS - SECTION

ENCROACHMENTS

S'-O" BETWEEN COURTS

LINED FOR BOTH
DOUBLES AND
SINGLES ALL
LINES I'/a" WIDE

-BACK BOUND LINE SIDE BOUND LINE SINGLES
SIDE BOUND LINE DOUBLES

BADMINTON -MEN a WOMEN

-WALL LINE

SCALE l" = 32-0"

^:

5'-0" MIN

'^

TABLE SIZE

I ADJ-
I TABLE

5'-S" MIN

RECTANGULAR
BACKBOARD
( DOTTED I

MODIFIED
BACK-
GROUND
(SOLID)

BACKBOARD DETAIL no scale
BOTH TYPES LEGAL FOR COLLEGE a H S

3-0" MIN
I
4-0

lO' PREFER
END LINE"-^

BACKBOARD

BASKET

I
't-U

U

b
"0

12^

SECTION SHOWING
ENCROACHMENTS
SCALE I" = IS'

BASKET a



58 Football: Regular, Six - Man, Gaelic and Hurling, Soccer, Rugby; Lacrosse

3i
(0

>z
10 J

A

ZO,
UJ N

N BOUNDS LINEv SIDE LINEN A-

i/1
.0^

FOOTBALL
SCALE:r'>l20'

lO IS ao 2S so 35 *0 *S so IS *0 35 30 2S 20 IS IC

PROFESSIONAL GOAL BESTPOST ON GOAL LINE ORIENTATION

trtl a.

N V

+^^

fi

IZZ^

240'-0"

SIDE LINE

IN BOUNDS LINE

GOAL LINE

\

G 5 10 15 20 25 30 35 40 35 30 25 20 15 10 5 G

SIX-MAN FOOTBALL
eCALE'- I" < I20'

I40 - I60 YDS
SO YDS.(GAEL, FOOTBALL ONLY) 70 YDS. (HURLING ONLY)

^

I

GAELIC FOOTBALL a HURLINO FIELD
SCALE: I"«I20'

¥^

(0

hi >
Z ^

m

4^r

/

CM

I

^

360'-0" MAX. (RECOM.) 330'- O" MIN.

T-^
^C30AL
AREA

HALFWAY LINE -

30'-0" RAQ

l^

GOAL LINE

TOUCH LINE -

SOCCER SCALE-. I".|20"

CORNER FLAGS
5' - O" HIGH

PEJNALTY
KICK MARK

/^

^
3'-0" RAD
CORNER KICK AREA

:J^

^ ^

75' -O" MAX
330'-0"MAX. 300' - O" MIN.

^
V z z

J
VJ

RUGBY SCALE'- 1" lao'

JVu
J

LACROSSE SCALE: I"«I20'

_24^-0" O.D.23'-4."I.D.

:::^

FOOTBALL
GOALS - NO SCALE
NOTE:

25' - O"

SIX MAN FOOTBALL
GROUND LINE

GAELIC FOOTBALL SOCCER

ie'-6"



Bowling Alleys 59

^ WITH SURFACE BALL RETURN
APPROACH

PASSAGE

* 3
bJ

< y
c >
P <^

t- u

+ 5/B FRONT OF CURTAIN WALL (BY OTHERS )

83'-2" BOWLING INSTALLATION

V PASSAGE

PUBLIC AREA-WITH
ENTRV. TOILETS. MAN-
AGERS OFFICE, LOCKERS
a CHECKING, MECH
EQUIPMENT a STORAGE
AREAS, a SNACK BAR
AND KITCHEN FACIL-
ITIES IF DESIRED

TYPICAL e LANE INSTALLATION LAYOUT- SUBSURFACE BALL RETURN
NO SCALE

22'-

5

'a" minimum width FOR FOUR LANE BEDS. FOR EACH ADDITIONAL UNINTERRUPTED PAIR OF LANES ADD 1 1'- I

'/«"

i CENTER LINES OF LIGHT SPACING OVER BALL RETURNS

'^^^^^ ,9" JO '/a: 9'
^

-Tf f ->r ^
^LAN NSULATION

^SURFACE BALL
^ RETURN

-LEVELING STRIP -STRINGER CONCRETE WATERPROOF FLOOR

CROSS SECTION- STRINGER FOUNDATION- SURFACE BALL RETURN
NO SCALE

SERVICE
AISLE
4.-0" TO

I

5-0" PREF. OVERALL LENGTH OF BOWLING LANE INSTALLATION BV MANUFACTURER S3'- 2

SEE NOTE 2

LONGITUDINAL SECTION- STRINGER FOUNDATION - SURFACE BALL RETURN
NO SCALE

NOTES:

1. Subsurface ball

returns also avail

able.

2. Min service aisle

width at 6 ' — 6"

above concrete

floor is 4' — 0".

This information is for preliminary planning and design only. For final layout and design investigate current rules and regulations of the athletic organization or other

authority whose standards will govern.

Charles F. D. Egbert, AIA; Architect: Washington, D C.



60 Baseball and Softball.

DETAIL OF PITCHER'S MOUND
SCALE 3/,6" = l-o"

BASEBALL DIAMOND
SCALE !'= 40'-0"

/ \GRANDSTAND OR FENCE
/SO'-O" FROM FOUL LINE

NOTE:
This information is for preliminary plan-

/ ning and design only. For final layouts

y and design investigate current rules and

^\ / regulations of the athletic organization

/^\ or other authority whose standards will

/ \ govern.

BATTER'S
BOX EACH
SIDE-

/ ^ ..^-BACKSTOP LINE ^.

STANDS OR FENCE 175
FROM HOME PLATE
ALONG FOUL LINE

LITTLE LEAGUE BASEBALL
SCALE I" : 60-0"

^ ORIENTATION:
No standard • consider time of day for

games; months when played; location of

field, surrounding bidgs. and stands.

East-North-East recom. by N.C.A.A.

(Home plate to center field). CATCHER'S BOX

BASEBALL DETAIL OF HOME
BASE BATTER'S a CATCHER'S
BOX
SCALE '/e

"

INDOOR BASEBALL SCALE. i" = 20-0

Charles F, D. Egbert, AIA, Architect; Washington, D. C.

SOFTBALL DIAMOND SCALE l" = 40'-0"
2ND BASE HOME BASE
SCALE l" = 4'-0" SCALE l'=IO'-0"



Tennis 61

60' -O"

orientation:
For the Northern states, North-Northeast and South-

Southwest is best.

A HALF ENCLOSURE

o

Vlterniate
LIOHTI^4G
ONJE POLE
EACH SIDE

o

END ENCLOSURE

PARTIAL ENCLOSURES
SCALE; I"- 32' -O"

'^

I

DRAINAGE PLAN (2 OR MORE courts)
SCALE: l"= 32' -O"

note:
Surface drainage-Pitch 1" per 10'- 0". Pitch side to

side for single court: pitch end to end for 2 or more

courts. Need for drainage system depends on soil condi-

tions.

I
END TO END

U

1
SERVICE
LINE

X -I X

INDOOR TENNIS CEILING HEIGHT RECaulREMENTS



62 Track and Field, Lawn Bowls, Horse Show Rings

'
I D DISCUS

SECTORS;
DISCUS SO"
HAMMER SO'

nt

60'-l50' I 125' MIN FOR A A U CHAMP )

UPRIGHTS

RUNWAY

-

VAULT BOX



Shooting Ranges, Archery, Wrestling, Boxing, and Fencing 63

/
lOOO YDS (RARELY USED)

600 YDS.

300 YDS
HI

-BUTTS (TARGETS),
A
•^FIRING LI

lOOO YDS. (RARELY USED)

600 YDS

-HI
300 YDS

200 YDS
11

HI
300 METERS USED FOR INTERNATIONAL TOURNAMENTS 200 YDS

STAGGERED BUTT RIFLE RANGE BUTT - IN - LINE RIFLE RANGE
OUTDOOR RIFLE a PISTOL RANGES
NOTES :

1. Orientation: North—South

2. Earth berm 12' — 0" high, ideal for maximum
safety.

NO SCALE

3. Small bore ranges: 50 & 100 yds.

and 50 & 100 meters,

4, Pistol ranges: 25 & 50 yds, and 25 & 50

meters.

5, Spacing of targets:

Pistol 4'-0" 0,C, Min,

Small bore rifle 5'-0" O.C, Mm.
High power rifle 8'-0" O.C. Min.

STEEL PLATE LIGHT PROTECTION WITH %" PLYWOOD COVERS

^7 "V^ ^^
TARGET

STEEL BACK STOP'

SAND PIT

-CLEARANCE REQ,
FOR TARGET
CARRIERS

-TARGET TROLLEY
& OPERATOR

SHELF-

SECTION
ALL PROJECTING SURFACES COVERED WITH STEEL PLATE

I3'-0" TO A' - O"

* J
STEEU
PLATE^
-0"

I lO' - 0">rr~'^P'EA
TO ' ^ -^ ^^"'"^

A PAINTED

2|_ -i'-± J
Z(fl

20.

ZU.

inii.

.N ^
50' - O" STANDARD

DESIGN PROBLEMS

1. Safety

a. Trap safety,

b. Firing line safety-

use stalls.

c. Spectator safety.

d. Ricochet protection,

e. Safety from spilled powder

explosion.

2. Ventilation.

3. Noise.

4. Lighting.

The use of range design con-

sultants is advisable.

INDOOR REGULATION RIFLE a PISTOL RANGE no scale
* "MULTI -BAFFLE" a ESCALATOR" TYPE BULLET TRAPS AVAILABLE SLESS HAZARDOUS THAN PLATE SPIT TYPE SHOWN

OUTDOOR -MEN- lOO YDS MAX..WOMEN - 60 YDS- MAX.
, BOWS: MEN 6'- O", WOM 5'- 6"

\^ ARROWS MEN 2' - 4."
, WOM. 2'- I"

INDOOR - 60' - O" (MAY BE 90' - O" IF SPACE ALLOWS )

TARGETS SPACED I6'T0 20'OC.

CLEAR
>- SPACE

BEHIND
TARGET

ARCHERY NO scale
DATA SOURCE : NATIONAL ARCHERY ASSOCIATION

ORIENTATION , N - S. (MAX 45° DEVIATION FOR N. A A TOURNAMENTS

SUPPLE-
MENTARY
MATS. ^ K

1. Rope and

raised platform

illegal (NCAA
Rules),

2. Raised platform

legal in other rules

but not recom

mended.

MAT SIZES

INTERCOLLEGIATE COMPETITION: 24'

minimum & standard.

INTERNAT'L COMPETITION: 6M x 6M.
(19'- 8 1/4") mm. 1.10M raised platform.

0LY(V1PIC COMPETITION: 8M x 8M. (26'

minimum.
28' diam. mat also available.

WRESTLING I/,

DATA SOURCE ; N.C. A A.

^

,3 ROPES
2\ 3',S4.'
FROM
FLOOR

^2'- O" MIN.
P"LAIN

IF RING IS ON FLOOR
EXTEND PADS 2 ' — O"
BEYOND ROPES

.

PLATFORM MAX. 4'-0
ABOVE FLOOR.

RING SIZES

MIN. 16' X 16'

MAX. 24' X 24'

BOXING 1/32" =

DATA SOURCE A AU

TABLE FOR j—-—

I

ELEC. EQUIPr--p^

1

REGULATION PISTE (STRIP) FOR ALL 3 WEAPONS
G- ON GUARD LINE R- EXTENSION OF PISTE

C- CENTRE (LINE)

AV- WARNING LINE (ALL WEAPONS)
F- REAR LIMIT. FOIL 12M (39'-4"), EPEE 24M (78'-8")

SABRE 14M (46'-0")

WIDTH OF PISTE: I.8M (5 '-II") TO 2M (6'- 7")

WEAPON SIZES: FOIL & EPEE IIOCM (43 1/4")

SABRE I05CM (41 3/8")

FENCING 'le" = ''
" C

DATA SOURCE : AMATEUR FENCERS LEAGUE OF AMERICA
M = METERS CM = CENTIMETERS

NOTE This information is for preliminary planning and design only. For final layout and design investigate current rules and regulations of the athletic organization

or other authority whose authority will govern.

Charles F. D. Egbert, AIA; Architect; Washington, D. C.



64 Trap and Skeet Shooting

NOTES

1 Trap Field can be super-

imposed over Skeet Field.

Consult manufacturers

for trap house details.

CROSS HATCHED AREA IS DESIRABLE
FLIGHT PATH OF TARGET (44°)
94° ANGLE IS LIMIT OF LEGITMATE
FLIGHT PATH OF TARGET

GEMERAL NOTES FOR TRAP FIELD
AND SKEET FIELD LAVOUTS

9'- ©"BETWEEN
SHOOTING POSTS

TRAP FIELD LAYOUT NO SCALE
Data reference: Amateur Trapshooting Association

Danger zones should be cleared, but

can be swamp or other types of waste-

land.

Orientation for both types of fields

should be Northeast, as indicated.

Information shown on this page is for

preliminary planning and design only.

For final layouts and design investi-

gate current rules and regulations of

the organization or other authority

where standards will govern.

PROTECTIVE FENCE REC3
BETWEEN ADJ FIELDS
S-O" MIN

STATION NO 3

SKEET FIELD LAYOUT NO SCALE
Data reference; National Skeet Shooting Association

Charles F. D. Egbert, AIA; Architect: Washington, D. C.
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270'-0" TO 300'-0

t=i
It'

GOAL FOR
FIELD HOCKEY
SCALE: '/b2"= I'-O"

SOCCER
SCALE. I"= l20'-0"



66 Miscellaneous Court and Table Games
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STANDARD TIME ZONES OF THE UNITED STATES

SUN TIME

Explanation of map.

LATITUDES: Curved horizontailines. LONGITUDES: straight verticallines.

TIME ZONES: Alternating vertical gray and white bands. Central longitudes of time zones

are: Eastern Standard Time at 75°; Central S. T. at 90°; Mountain S. T. at 105°; Pacific S. T.

at 120°. If conversion to SUN TIME is desired for site location then: 1) If Daylight Savings

Time is in effect subtract one hour from local time. 2) Subtract 4 minutes for every degree

of longitude if site is west of central longitude or add 4 mins. for every degree of longitude if

site is east of it. 3) Correct time variations for day and months; add or subtract minutes as

follows:

JAN 21 -11.4

FEB 21 -13.8

MAR 21 - 7.4

APR 21 +1.2

MAY 21 +3.6

JUNE 21 -1.5

JULY 21 -6.2

AUG 21 -3.1

SEPT 21 +6.8

OCT 21 +15.3

NOV 21 -14.1

DEC 21 +2.0

Calculate sun time at site for Columbus, Ohio at 12 noon local time onEXAMPLE:
June 21st.

STEP 1. As in June, Daylight Savings Time is in effect, subtract one hour from local time to

11:00 o'clock.

STEP 2. Locate Columbus on map. The longitude is 83°. This is in the Eastern Time Zone

with the central longitude of 75°. As Columbus is 8 degrees west of the central

longitude: subtract 8X4 minutes or 32 minutes from 1 1 :00 o'clock, changing the

time to 10:28 o'clock.

STEP 3. To correct time variation for June 21st, subtract 1.5 minutes. The result indicates

10 hours, 26 minutes and 30 seconds; which will be the sun time at 12 noon,

local time.

SHADOW CONSTRUCTION WITH TRUE SUN ANGLES
Required information: angle of orientation in relation to north—south axis, bearing angle

(L B) and altitude angle [L A) of the sun at the desired time (Fig. 1).

STEP 1. Lay out building axis, true south and bearing Z. B of sun in plan. (Fig. 2).

STEP 2. Lay out altitude L A upon bearing L B. Construct any perpendicular to L B. From

the intersection of this perpendicular and L B project a line perpendicular to eleva-

tion plane (building orientation). Measure distance "x" along this line from eleva-

tion plane. Connect the point at distance "x" from elevation plane to center to

construct sun elevation D. (Fig. 2).

STEP 3. Use sun plan /. B + C and sun elevation LD to construct shadows in plan and eleva-

tion in conventional way. (Fig. 3).

The figures illustrate shadow projection for a building in Columbus, Ohio (40° N. Latitude)

on February 21 at 2 P.M. The sun's altitude Z. A is 32°, the bearing Z. B is 35 '/2° West.

Methods for calculating the sun's altitudes and bearings are described on pages on Solar

Angles and Solar Position Calculation.

1 N
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70 Solar Angles

SOLAR ANGLES
The position of the sun in relation to specific geographic locations, seasons, and times of day can be determined

by several different methods. Model measurements, by means of sun machines or shade dials, have the advantage

of direct visual observations. Tabulative and calculative methods have the advantage of exactness. However,

graphic projection methods are usually preferred by architects as they are easily understood and can be correla

ted to both radiant energy and shading calculations.

SUN PATH DIAGRAN/IS

The most practical graphic projection is the Sun Path Diagram method. Such diagrams depict the path of the sun

within the sky-vault as projected onto a horizontal plane. The horizon is represented as a circle with the obser-

vation point in the center. The sun's position at any date and hour can be determined from the diagram in terms
of its altitude ( a I and bearing angle ( B ). (See figure on right). The graphs are constructed in equidistant pro-

jection. The altitude angles are represented at 10° intervals by equally spaced concentric circles; they range from
0° at the outer circle (horizon) to 90° at the center point. These intervals are graduated along the south meri-

dian. Bearing angles are represented at 10° intervals by equally spaced radii; they range from 0° at the south

meridian to 180° at the north meridian. These intervals are graduated along the periphery. The sun's bearing

will be to the east during morning hours, and to the west during afternoon hours. (continued)

-TsT EQUINOX

'-'OriZot^

ro° M 17

24''N LATITUDE 28° N LATITUDE

70° N ,7q„
„ ,7 0° N /7o

32»N LATITUDE

Victor Olgyay, AlA; Associate Professor; School of Architecture, Princeton University; Princeton, New Jersey

36"N LATITUDE
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SUN PATH DIAGRAMS (COISJTIMUED)

The earth's axis is inclined 23°27' to its orbit around the sun and rotates 15 degrees hourly.

Thus, from all points on the earth, the sun appears to move across the skyvault on various para-

llel circular paths with maximum declinations of ± 23°27'. The declination of the sun's path

changes in a cycle between the extremes of the summer solstice and winter solstice. Thus, the

sun follows the same path on two corresponding dates each year. Due to irregularities between

the calendar year and the astronomical data, here a unified calibration is adapted. The differ

ences as they do not exceed 41', are negligible for architectural purposes.

DECLINATION OF THE SUN
Date
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CALCULATION OF SOLAR POSITION

One can calculate accurately the solar position to any locale and time by relat

ing the spherical triangle formed by the observer's celestial meridian, the meridian

of the sun, and the great circle passing through zenith and the sun. The follow-

ing formulas can be used to find the altitude and bearing angles:

(1) sinA = sin d sin ^ + cos d cos -f cos t

(2) cosB = sin d cos i - cos d sin i cos t

cos A
where: A = altitude of the sun in degrees, measured from the horizontal,

d = declination of the sun (see page on solar angles) at the desired

date. (North declinations are conventionally positive; south dec-

linations negative.)

I = latitude of the locale; conventionally negative in the southern hemi-

sphere.

t = hour angle of the sun in degrees, measured counterclockwise from
north towards east. At solar noon it is zero and changes 15° per

hour.

B = bearing angle of the sun in degrees; here measured clockwise from
north towards east.

CALCULATION OF SOLAR RADIATION
To evaluate the importance of solar shading one has to know the amount of solar

energy falling on the exposed surface. As the primary protection of the shading

devices is from the direct solar radiation, only these energy calculations are

described here.

The magnitude of solar radiation depends, first of all, on the sun's altitude.

The tabulated values indicate direct radiation energies received under clear

atmospheric conditions at normal incidence (ID):

Solar altitude in degrees:

5 10 15 20 25 30 35 40 45 50 60 70 80 90

67 123 166 197 218 235 248 258 266 273 283 289 292 294

Btu/sq. ft. /hour

The energy received on a surface depends also on the cosine of the angle of

incidence. As this is a spacial angle, it is conventional on vertical surfaces to

substitute it with the functions of the altitude (ZA) and the azimuth (Za)
angles related to the normal of the surface in question. Thus, the direct

radiation on vertical surfaces (R) can be defined as:

R = Iq X cos A cos a

For horizontal surfaces the received direct radiation energy will be:

R = Ip X sin A
In the following tables calculated values of solar position in degrees, and di-

rect radiation energies in Btu/sq. ft./hour values are shown at different orien-

tations. The tables indicate from 24°N to 46°N latitude at 4 degree inter-

vals.

RADIATION CALCULATOR
Radiation calculations can be performed by graphical means. The upper half of
the above shown direct radiation calculator charts the energies falling on a hori-

zontal plain under clear sky conditions. The equi-intensity radiation lines are
indicated at 25 Btu/sq. ft./hour intervals. The lower half circle shows the
amount of direct radiation falling on a vertical surface. The calculator can be
used at any latitude and at any orientation. The calculator is in the same scale

and projection as the sun-path diagrams on pages on solar angles. Transfer
calculator diagram to a transparent overlay, and superimpose it on a sun-
path diagram in the desired orientation: the radiation values can be read di-

rectly.

26° N. LATITUDE 30" N. LATITUDE

AM —
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SHADING DEVICES
The effect of shading devices can be plotted in the same manner as the sun-path was projected.

The diagrams show which part of the sky vault will be obstructed by the devices and are pro-

jections of the surface covered on the sky vault as seen from an observation point at the cen-

ter of the diagram. These projections also represent those parts of the sky vault from which

no sunlight will reach the observation point; if the sun passes through such an area the ob-

servation point will be shaded.

SHADING MASKS
Any building element will define a characteristic form in these projection diagrams, known as

"shading masks." Masks of horizontal devices (overhangs) will create a segmental pattern;

vertical intercepting elements (fins) produce a radial pattern; shading devices with horizontal

and vertical members (eggcrate type) will make a combinative pattern. A shading mask can

be drawn for any shading device, even for very complex ones, by geometric plotting. As the

shading masks are geometric projections they are independent of latitude and exposed direc-

tions, therefore they can be used in any location and at any orientation. By overlaying a

shading mask in the proper orientation on the sun-path diagram, one can read off the times

when the sun rays will be intercepted. Masks can be drawn for full shade (100% mask) when

the observation point is at the lowest point of the surface needing shading; or for 50% shading

when the observation point is placed at the halfway mark on the surface. It is customary to

design a shading device in such a way that as soon as shading is needed on a surface the mask-

ing angle should exceed 50%. Solar calculations should be used to check the specific loads.

Basic shading devices are shown below, with their obstruction effect on the sky vault and with

their projected shading masks.

SHADING MASK PROTRACTOR
The half of the protractor showing segmental lines is used to plot lines parallel and normal to

the observed vertical surface. The half showing bearing and altitude lines is used to plot shad-

ing masks of vertical fins or any other obstruction objects. The protractor is in the same pro-

jection and scale as the sun-path diagrams (see pages on solar angles); therefore it is useful to

transfer the protractor to a transparent overlay to read the obstruction effect.

! .oo

HORIZONTAL VERTICAL EGGCRATE

Horizontal devices produce segmental ob-

struction patterns, vertical fins produce radial

patterns, and eggcrate devices produce com-
bination patterns.

SEGMENTAL MASK RADIAL MASK

Victor Olgyay, AIA; Associate Professor; School of Architecture, Princeton University; Princeton, New Jersey

COMBINATION MASK
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EXAMPLES OF VARIOUS TYPES OF SHADINO DEVICES
The illustrations show a number of basic types of devices, classified as horizontal, vertical,

and eggcrate types. The dash lines shown In the section diagram In each case indicate the

sun angle at the time of 100% shading. The shading mask for each device Is also shown, the

extent of 100% shading being Indicated by the gray area.

General rules can be deduced for the types of shading devices to be used for different orien-

tations. Southerly orientations call for shading devices with segmental mask characteristics,

and horizontal devices work in these directions efficiently. For easterly and westerly orien-

tations vertical devices serve well, having radial shading masks. If slanted, they should In-

cline toward the north, to give more protection from the southern positions of the sun. The
eggcrate type of shading device works well on walls facing southeast, and Is particularly

effective for southwest orientations. Because of this type's high shading ratio and low win-

ter head admission; Its best use Is in hot climate regions. For north walls, fixed vertical de-

vices are recommended; however, their use Is needed only for large glass surfaces, or In hot

regions. At low latitudes on both south and north exposures eggcrate devices work
efficiently.

Whether the shading devices be fixed or movable, the same recommendations apply in re-

spect to the different orientations. The movable types can be most efficiently utilized

where the sun's altitude and bearing angles change rapidly: on the east, southeast, and
especially, because of the afternoon heat, on the southwest and west.

HORIZONTAL TYPES 1. Horizontal overhangs are most efficient toward south, or

around southern orientations. Their mask characteristics are segmental. 2. Louvers parallel

to wall have the advantage of permitting air circulation near the elevation. Slanted louvers

will have the same characteristics as solid overhangs, and can be made retractable. 4. When
protection is needed for low sun angles, louvers hung from solid horizontal overhangs are

efficient. 5. A solid, or perforated screen strip parallel to wall cuts out the lower rays of

the sun. 6. Movable horizontal louvers change their segmental mask characteristics accord-

ing to their positioning.

VERTICAL TYPES 7. Vertical fins serve well toward the near east and near west

orientations. Their mask characteristics are radial. 8. Vertical fins oblique to wall will re-

sult in asymmetrical mask. Separation from wall will prevent heat transmission. 9. Mov-

able fins can shade the whole wall, or open up in different directions according to the sun's

position.

EGGCRATE TYPES 10, Eggcrate types are combinations of horizontal and vertical

types, and their masks are superimposed diagrams of the two masks. 11. Solid eggcrate

with slanting vertical fins results in asymmetrical mask. 12. Eggcrate device with movable
horizontal elements shows flexible mask characteristics. Because of their high shading ratio,

eggcrates are efficient in hot climates.

Victor Olgyay, AIA; Associate Professor; School of Architecture, Princeton University; Princeton, New Jersey
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ISOGONIC CHART OF THE UNITED STATESFROM U.S DEPARTMENT OF COMMERCE, COAST a GEODETIC SURVEY 1965

COMPAGG ORIENTATION

The above map is the isogenic chart of the United States. The wavy lines from

top to bottom show the compass deviations from the true north. At the lines

marked E the compass will point east of true north; at those marked W the com-

pass will point west of true north. According to the location, correction should

be done from the compass north to find the true north.

EXAMPLE: On a site in Wichita, Kansas, find the true north.

STEP 1. Find the compass orientation on the site.

STEP 2. Locate Wichita on the map. The nearest compass deviation is the

10°E line.

STEP 3. Adjust the orientation correction to true north.

The graphical example illustrates a building which lies 25° east with

its axis from the compass orientation.

ORIENTATION PRINCIPLES

Orientation in architecture encompasses a large segment of different considerations.

The expression "total orientation" refers both to the physiological and psychological

aspects of the problem.

At the physiological side the factors which affect our senses and have to be taken

into consideration are: the thermal impacts—the sun, wind, and temperature effects

acting through our skin envelope; the visible impacts—the different illumination and

brightness levels affecting our visual senses; the sonic aspects-the noise impacts and
noise levels of the surroundings influencing our hearing organs. In addition, our

respiratory organs are affected by the smoke, smell, and dust of the environs.

On the psychological side, the view and the privacy are aspects in orientation

which quite often override the physical considerations.

Above all, as a building is only a mosaic unit in the pattern of a town organization,

the spatial effects, the social intimacy, and its relation to the urban representative

directions— aesthetic, political, or social— all play a part in positioning a building.

THERMAL FORCES INFLUENCINO ORIENTATION

The climatic factors such as wind, solar radia-

tion, and air temperature play the most eminent

role in orientation. The position of a structure

in northern latitudes, where the air temperature

is generally cool, should be oriented to receive

the maximum amount of sunshine without wind
exposure. In southerly latitudes, however, the

opposite will be desirable; the building should be

turned on its axis to avoid the sun's unwanted
radiation and to face the cooling breezes instead.

At right the figure shows these regional require-

ments diagrammatically.

Adaptation for wind orientation is not of great

importance in low buildings, where the use of

windbreaks and the arrangement of openings in

the high and low pressure areas can help to

ameliorate the airflow situation. However, for

high buildings, where the surrounding terrain has

little effect on the upper stories, careful consider-

ation has to be given to wind orientation. wind needs

Victor Olgyay, AIA, Associate Professor; School of Architecture, Princeton University; Princeton, New Jersey
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To visualize the thermal impacts on differently exposed

surfaces four locations are shown approximately at the

240 320 40O and 44° latitudes. The forces are indicated

on average clear winter and summer days. The air temper

ature variation is indicated by the outside concentric

circles. Each additional line represents a 2°F difference

from the lowest daily temperature. The direction of the

impact is indicated according to the sun's direction as

temperatures occur. (Note the low temperatures at the

east side, and the high ones in westerly directions.)

The total (direct and diffuse) radiation impact on the var-

ious sides of the building is indicated with arrows. Each
arrow represents 250 Btu/sq. ft./day radiation. At the

bottom of the page the radiations are expressed in numer-

ical values.

The values show that in the upper latitudes the south side

of a building receives nearly twice as much radiation in

winter as in summer. This effect is even more pronounced

at the lower latitudes, where the ratio is about one to four.

Also, in the upper latitudes, the east and west sides receive

about 2 '/ ; times more radiation in summer than in

winter. This ratio is not as large in the lower latitudes; but

it is noteworthy that in summer these sides receive two to

three times as much radiation as the south elevation. In

the summer the west exposure is more disadvantageous

than the east exposure, as the afternoon high temperatures

combine with the radiation effects. In all latitudes the

north side receives only a small amount of radiation, and
this comes mainly in the summer. In the low latitudes, in

the summer, the north side receives nearly twice the im-

pact of the south side. The amount of radiation received

on a horizontal roof surface exceeds all other sides.

Experimental observations were conducted on the thermal

behavior of building orientation at Princeton University's

Architectural Laboratory. Below are shown the summer
results of structures exposed to the cardinal directions.

Note the unequal heat distribution and high heat impact

of the west exposure compared to the east orientation.

The southern direction gives a pleasantly low heat volume,

slightly higher, however, than the north exposure.

JANUARY

^\
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RESIDENTIAL SITE STANDARDS
(FHA) — I96S ED. (SUMMARY)

Source F HA minimum property standards for one and

two living units.

DESIGN

The dwelling together with any accessory buildings may be

located anywhere on the lot provided;

A. No part of the front or accessory structures ex-

tend into the minimum front, rear or side yard

space required.

B. The maximum F.H.A. lot coverage is not exceeded.

C. At least one of the front, rear, or side yard areas is

of such size and so planned as to permit usable and

reasonable private yard space for laundrydrying,

gardening landscaping, outdoor living, and similar

functions.

SITE CONDITIONS

The property shall be free of those hazards which may af-

fect the health and safety of the occupants, or the struct

ural soundness of the improvements, or which may impair

the customary use and enjoyment of the property by

typical occupants. These hazards may be subsidence,

flood, erosion, or others.

LOT COVERAGE

COURT
A

YARD

lay be used for buildingMaximum area of plot which

area:

A. Detached dwelling: one family - 30%
B. Detached dwelling: two family 35%
C. Semi-detached or end row dwelling, one or two

families 35%
D. Row dwelling, one or two families - 45%
E. Note: The building area includes the total ground

area of each building and accessory building, but

does not include the area of uncovered entrance

platforms, terraces and steps.

YARD DIMENSIONS

A. Front and rear yards: minimum distance from
front or rear building line to property line, at any

point, 15 feet, except garage or carport to rear

property line, 5 feet minimum.

B. Side yards (the criteria providing the larger dimen-

sion shall govern).

1. Detached dwelling; minimum distance from

side building line to property line, at any

point, 5 feet except:

a) Where established controls assure at least

10 feet between adjacent structures, 3

feet minimum.

b) Where garages or carports are adjacent to

each other, 3 feet minimum.

2. Semidetached or end row dwelling; minimum
distance from side building line to property

line, at any point, 8 feet.

C. Sum of side yard: (detached dwelling!

1. Sum of side yard dimensions on subject plot,

measured along front building line:

a) width of plot 70 feet or less - 10 feet

b) width of plot over 70 feet - 1 5% of width

2. Criteria considered only to nearest foot.

D. Other Conditions:

1. Side yard with driveway or planned for future

driveway - 8 feet clear of obstruction.

2. Where adjacent structures have roof over-

hangs, distance between edge of overhangs, 6

feet minimum, except that when both struct-

ures are garages, the minimum distance be-

tween edges of overhang may be reduced to

4 feet.

DISTANCE BETWEEN BUILDINGS ON
SAME PLOT

A. Minimum distance between dwelling and another

dwelling on same plot, at any point 10 feet.

B. Minimum distance between dwelling and an ac

cessory building, at any point, 10 feet, except:

1. Where no required windows are located in op-

posing walls 5 feet minimum.

2. Minor passageways (10 feet maximum lengthl

no windows in opposing walls, 3 feet min-

imum.

Outer courts (enclosed on 3 sides)

1. Minimum distance between required window

and another window in same living unit, op-

posite each other across a court - 10 feel.

2. Minimum distance between any window and

wall of another living unit, measure across

court - 10 feet.

3. Distance between opposite building walls in

other cases, 5 feet minimum.

B. Inner courts

1. Minimum area of inner court • 100 sq. ft.

2. Minimum dimensions of inner courts same as

outer courts.

ACCESS
A. Access to the property

1. Each property, other than those in planned

unit developments, shall be provided with ve-

hicular access to the property by abutting

public or private streets. Private streets shall

be protected by permanent easements.

2. The width and construction of the required

street and provisions for its continued main-

tenance shall provide safe and suitable vehic-

ular access to and from the property at all

times.

B. Access to rear yard

1. Each dwelling shall be provided with a means

of access to the rear yard.

2. For a row type dwelling, the access shall be

by means of an alley, easement, open passage

through the dwelling, or other acceptable

means.

C. Access to living unit

1. A means of access to each living unit shall be

provided without passing through any other

living unit.

2. Acceptable means of access to the rear yard

shall be provided for each living unit without

passing through any other living unit.

FINISH GRADE IN RELATIONSHIP TO
HABITABLE SPACE

The average finish grade elevation at exterior walls shall

not be more than 48 inches above finish floor of a habit-

able room. This does not apply to basement recreation

rooms not intended for year round occupancy, bathrooms,

storage, or utility rooms etc.

PLOT PLAN

Drawings for F.H.A. individual applications shall be sub-

mitted in duplicate and provide at least the following in-

formation.

A. Scale 1" = 20' or '/ i<." = 1'- 0" minimum.

B. Lot and Block number.

C. Dimensions of plot and north point.

D. Dimensions of front, rear and side yards.

E. Location and dimension of garage, carport, and

other accessory buildings.

F. Location of walks, driveways and approaches.

G. Location of steps, terraces, porches, fences, and re-

taining walls.

H. Location and dimensions of easements and es-

tablished setback requirements.

I. Elevations at the following points:

1. First floor of dwelling, and floor of garage,

carport and other accessory buildings.

2. Finish curb or crown of street at points of ex-

tension of lot lines.

3. Finish grade elevation at each principle corner

of structure.

J. The following additional elevations, as applicable,

shall be submitted if the topography or the design

of the structure is such that special grading, drain-

age, or foundations may be necessary. Examples

are irregular or steeply sloping sites, filled areas on

sites; or multi-level structure designs.

1. Finish and existing grade elevations at each

corner of plot.

2. Existing grade at each principle corner of

dwelling.

3. Finish grade at both sides of abrupt changes

of grade such as retaining walls, sloping, etc.

4. Other elevations necessary to show grading

and drainage.

K. Indication of lot grading type and approximate lo-

cations of swales.

L. Individual water supply and sewage disposal infor-

mation (including all details).

LOCAL BUILDING CODES:

The minimum F.H.A. standards do not relieve the builder

of his responsibility for compliance with local ordinances,

codes and regulations including established requirements

of a health authority having jurisdiction.

LOT GRADING TYPE "A"
(ALL DRAINAGE "TO STREEXI

LOT I BLOCK 7
CHESTNUT HILL-
SCALE; I" = —

BRAINARD. COLUMBIA

EXAMPLE PLOT PLAN N. I

Thomas Johnson; Sasaki, Dawson, DeMay Associates, Inc., Watertown, Massachusetts
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SITE LAYOUT

A. The house should relate harmoniously to the

lot.

B. Observe legal setback restrictions.

C. Plan the use of space around the house.

D. Consider climate orientation-sun, wind, ram,

snow, heat, shade.

E. Try to preserve existing trees and topography,

F. Plan access to house.

GRADING AND DRAINAGE

A. Drain away from the house on all sides.

B. Keep drainage swales inconspicuous.

C. Set house above, and drain to street.

D. Prevent drainage from conflicting with out-

door use areas.

E. All grades should have a minimum slope of 1%

and a maximum slope of 8%.

SITE DEVELOPMENT
A, Open house with windows to the outdoor liv-

ing area.

B, Consider special features such as pools or pa-

tios.

C, Plant for privacy, shade, wind screen, views,

and decoration.

Thomas Johnson; Sasaki, Dawson, DeMay Associates, Inc.; Watertown, Massachusetts
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82 General Considerations for Subdivision Planning

INTRODUCTION :

In developing a subdivision plan, it is important to recog-

nize the myriad factors affecting a given project. It is up

to the site planner to analyze and appropriately weigh the

social, economic, engineering and aesthetic considerations

and synthesize these factors into a balanced solution with-

in the context of existing local zoning regulations.

ZONING
Having selected a site, the site planner must turn his at-

tention to the prevailing zoning ordinance since this will

be a principal determinant of the site's use and develop-

ment. Zoning is an attempt by local authorities to legally

regulate the use of land. Restrictions are placed on such

factors as density of population, coverage of lots, and size

and bulk of structures. Although local zoning regulations

often favor a lot by lot subdivision of land, in some areas

these regulations have been amended to permit cluster

zoning or planned unit development. In a planned unit

development, the site planner correlates the physical com-

ponents of a subdivision (namely, amount of floor area,

open space, livability space, recreation space and car stor-

age of a property) with the size of the site. (See standards

for subdivision planning.) The system used to measure

these components is called the land use intensity ratio

space. Thus, land use intensity measures dwelling units

per acre while density bases its measurements on people

per acre.

SITE FACTORS
Before the site planner can make a physical evaluation of

the site, he must have an accurate survey of existing condi-

tions. This may be accomplished by personally inspecting

the site and graphically recording pertinent information on

a topographic survey which, in most cases, is used as a

base map.

A typical topographic survey includes the following in-

formation:

1. Boundary lines; bearings and distances.

2. Easements: location, width and purpose.

3. Streets on and adjacent to the tract:

a. name and right-of-way width and location.

b. type, width and elevation of surfacing.

c. any legally established center-line elevations.

d. walks, curbs, gutters, culverts, etc.

4. Utilities on and adjacent to the tract:

a. location, size and invert elevation of sanitary,

storm and/or combined sewers.

b. location and size of water mains.

c. location of gas lines, fire hydrants, electric and

telephone poles and street lights.

d. direction and distance to, and size of nearest

water mains and sewers; show invert elevation of

sewers. (This is necessary only if water mains

and sewers are not on or adjacent to the tract.)

5. Ground elevations on the tract:

a. For land that slopes mdVe than approximately

2%, show spot elevations at all breaks in grade,

along all drainage channels or swales and at

selected points not more than 100 ft. apart in all

directions.

b. For land that slopes more than approximately

2%, show contours with an interval of not more

than 5 ft. where ground slope is regular and such

information is sufficient for planning purposes;

or show contours with an interval of not more

than 2 ft. where necessary because of irregular

land or need for more detailed data for prepar-

ing plans and construction drawings.

6. Subsurface conditions on the tract:

a. location and results of test made to ascertain

subsurface soil, rock and ground water condi-

tions.

b. depth to ground water unless test pits are dry at

a depth of 5 ft.

c. location of percolation test if individual sewage

disposal systems proposed.

7. Other conditions on the tract: water courses

marshes, rock outcrop, wooded areas, isolated trees

one ft. or more in diameter, houses, barns, shacks and

other significant features.

8. Other conditions on adjacent land;

a. approximate direction and gradient of ground

slope, including any embankments or retaining

walls.

b. location of buildings, railroads, power lines,

towers, and other nearby nonresidential land

uses.

c. approximate area of off-site water shed dramage

into tract.

d. owners of adjacent unplatted land.

e. For adjacent platted land, refer to subdivision

plat by name, recording date and number and

showing approximate per cent built up, typical

lot size and dwelling type.

9. Zoning on and adjacent to the tract.

10. Proposed public improvements; highways or other

major improvements planned by public authorities

for future construction on or near the tract.

11. General information including: scale, north arrow,

datum, benchmark and date of survey.

ADDITIONAL INFORMATION

To supplement and interpret the topographic survey, the

site planner, in diagrammatic form, sketches on the survey

map the following additional information:

1. Location and direction of best views, poor views and

objectionable views.

2. Location of off-site nuisances with their bearings and

approximate distances.

3. Location of logical points of ingress or egress.

4. Routes of surface water runoff.

5. Notes on flood, undrained or swampy conditions.

6. An analysis of the micro-climate.

7. A sun and wind diagram.

8. An indication of trees that should be saved, if possi-

ble, and trees that should be removed.

9. Notes on other natural features such as rock outcrop,

erosion problems, natural springs, ground cover, top-

soil, etc.

Grossman and Greenan, Landscape Architects, Washington, D C.
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I. SINGLE FAMILY

CONVENTIONAL ZONING
Controlled minimum lot size

Uniform density

Set back lines

The density determination for conventional zoning is

based on minimum lot size requirements, however for

planning purposes the site planner generally refers to net

density, which represents the total number of dwellings

per acre within the site, after deducting 25 percent of site

allocated to streets, park and recreation areas.

I SHOPPING
2 MULTIFAMILY
3 SINGLE FAMILY

CLUSTER
Controlled maximum density

Mixed housing types

Planned open space

The chief Underwriter of the Regional Insuring Office of

F.H.A., working closely with the sponsor of a planned-unit

development, decides on the density and average living

unit size appropriate for the particular site and then selects

a set of site planning requirements by converting these

decisions into a land-use intensity number (see site

standards). The agreement between the sponsor and

F.H.A. is based on economic feasibility and flexibility of

design.

ADVANTAGES OF PLANNED UNIT DEVELOPMENT (CLUSTER ZONING)

Although conventional zoning for the lot by lot type of

subdivision is still the standard practice in suburbia, the

amenities offered by the planned unit development (clus-

ter zoning) are becoming more apparent. The use of ex-

tensive areas of common open space makes possible a fit-

ting of development to the land far more effective than in

subdivisions where the objective is to obtain the maximum
number of individual lots as possible. Following is a list of

apparent positive objectives gained from the wise employ-

ment of the planned unit development theory of sub-

division design.

1. With smaller individual lots, excess land particles can be

massed together to provide larger and more useful com-

munity recreational space.

2. With the use of connecting community open spaces and

fewer through traffic streets, children are better protected

from vehicular traffic.

3. With larger amounts of open space, the natural charac-

ter of the site can be preserved.

4. With the use of clustering, row housing and multi-story

housing lower priced units with ample open space can be

provided.

5. With the shorter networks of streets and utilities, con-

struction costs can be reduced.

6. With more common open space, social intercourse in a

community becomes more prevalent.

Grossman and Greenan, Landscape Architects, Washington, D. C.
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Checklist for Final Development Plans, and Subdivision Plot 85

riNAL DEVELOPMENT PLANS
After the layout of the subdivision is determined from pre-

limlnarv sketches, final development plans must be pre-

pared. Final development plans show the final design for

the location of streets, residential lots and other features

in a proposed development. The following checklist is for

selective use as appropriate for each development. For

example, the data may be combined on fewer drawings,

such as a single grading and drainage plan. All drawings

should show the name and location of the development,

the date of preparation or revision and when appropriate,

the scale, north point, datum and approval of local

authorities.

NEIGHBORHOOD GRADING PLAN
1. Subdivision layout: data from the accepted preliminary

subdivision plan, include existing topography, street

names, and lot numbers.

2. Proposed grading by contours or by spot elevations.

NEIGHBORHOOD DRAINAGE PLAN
1. Subdivision data as in 1, above.

2. Storm sewer plan, profiles, design criteria and specifica-

tions.

3. Plans for disposal of subsurface water as needed.

4. Details and specifications for inlets, manholes, catch

basins, headwalls and surface drainage channels.

5. Adjacent contributory drainage area: if adjacent land

drains into, or is diverted around the development,

show data on size of adjacent drainage area, and slope

of land. For any proposed diversion systems, show de-

sign flow computations and details.

6. Plans, profiles, cross-section and details of off-site out-

fall drainage to a point where backwater will not affect

subdivision.

7. Data on necessary easements.

^



86 Typical Streets and Improvement Standards

RIGHT OF WAY

USE FOR COLLECTOR OR MINOR STREETS

NOTES:

Dimension as specified elsewhere

With rolled curbs, paverr^ent width is measured
from the faces of the curbs at a point 6 inches

from backs of the curbs.

Pavement crown: for cement concrete 1/8 inch p

1 ft., for bituminous surface 1/4 inch per 1 ft.,

unless otherwise specified.

Pavement edging details as specified elsewhere

Sidewalk locations as specified elsewhere

Slope sidewalks and planting strips 1/4 inch

per 1 ft. to the pavement unless otherwise

specified

RIGHT OF WAV

DIVIDED STREET

STREET TVPES

Arterial

Collector

^l>ARTERIAL STREET

MARGINAL ACCESS STREET

TYPICAL STREET IMPROVEMENT STANDARDS
STANDARD A FOR APARTMENTS AND ROW HOUSES
STANDARD B FOR TYPICAL ONE- FAMILY DETACHED HOUSES
STANDARD C FOR COUNTRY HOUSES

STANDARDS
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88 Soil Mechanics

SOIL BORING PROGRAMING
(COrslSULT FOUIMDATIOrsl ENGINEER QUALIFIED IN SOIL MECHANICSJ

A. PRELIMINARY INVESTIGATION FOR SITE SELECTION:
1. Topographic or aerial map.

2. Geologic survey maps.

3. Case history of site development.

4. Soil information from existing soil borings.

5. Case history of foundations of adjacent

buildings.

6. Drill minimum 2 holes, one down to 25 ft. depth & the

other to hard strata. Perform standard penetration test

(SPT) & note ground water level at each hole.

B. FINAL INVESTIGATION OF SOIL AFTER STRUCTURE IS ORIENTED AT THE SITE:

1. Drill a minimum of 4 SPT holes, one at each corner 2. Determine ground water level, PH and electro-

of building. Reference all holes to benchmark elevation. resistivity of soil.

3. Take undisturbed soil samples & perform laboratory

tests as required.

LABORATORY TESTS TO BE PERFORMED FOR VARYING TYPES OF SOILS



Piles 89

TYPICAL CROSS
SECTION
RAILS OR SHEETPILE
SECTIONS CAN BE
USED AS SHOWN
BELOW

WELDED

\A/ELDED

EETPILE

'^^^A

CLOSURE
MAY BE
FLAT

a
TYPICAL CROSS
SECTION
( FLUTED SHELL )

TYPICAL CROSS
SECTION
I SPIRAL WELDED
SHELL

)

CODE REQ D
FOR
VERTICAL
HEAVY
LOADS ONLY

PIPE- PIPE-
OPEN END CLOSED END

SHELL
WITH MANDREL

SHELL
NO MANDREL

DRILLED -

CAISSON

STEEL
NOTE: A mandrel is a member inserted into a hollow pile to reinforce the pile shell while it is driven into the ground.

TYPICAL
CROSS
SECTIONS

TAPER
'MAY BE
OMITTED

u
OMIT TED

:l

PRECAST PRESTRESSED UNCASED UNCASED WITH
ENLARGED
BASE

DRILLED

CASED OR
UNCASED
CONCRETE

TIMBER

STEEL
PIPE
CONCRETE
FILLED

~ CONCRETE
FILLED
STEEL
SHELL

CONCRETE COMPOSITE

PILE DATA
PILE TYPE



90 Frost Penetration Map, Wall Footings and Grade Beams

of Commerce Weather Bureau

AVERAGE DEPTH OF FROST PENETRATION - H INCHES

SLAB REIMFORCING
AS REQUIRED

SEALANT

V\/ALL
(MASOIMRV OR
COISICRETE )

Tv

UNDISTURBED SOIL

WALL FOOTINGS

SEALANT

USE REINFORCING
WHEN L > O 5T

- 1/2" PREMOLDED
JOINT
-SEALANT

MOISTURE BARRIER
SEE LOCAL BUILDING

PERIMETER WALL

AREA WALLS

GENERAL NOTES:

1. Adjoining ground to slope away
from foundation in all directions and

underlying soil to be preferably sand

or gravel to reduce to a minimum
fieaving due to frost action.

2. It is good practice for foundations

to extend 12" below frost line; consult

local codes.

FACE OF \WALL IN
LINE WITH GRADE
BEAM

BEAM TO REST ON-
UNDISTURBED SOIL
OR COLLAPSIBLE FOR
SEE NOTE "D"

COMPACTED FILL

GRADE BEAM AND
COLLAPSIBLE FORM

2"X IO"TIMBER FORM
STANDING

TYPICAL GRADE BEAMS
NOTES:

A. Use temperature reinforcing only when face of grade beam is

exposed over 18" to weather.

B. Use main reinforcing only when finish grade is below 24" and/or

finish floor surcharge load so dictates.

C. When finish grade is below finish floor, design grade beam for

vertical and horizontal forces.

D. Use collapsible form when soil under beam is expansive or fat

clay (CH). This provides a void which allows for periodic heaving of

the soil due to increased moisture content, without lifting the grade

beam.

E. Use top & bottom reinforcing for all grade beams.

Smith, Hinchman & Grylls Associates, Inc.; Detroit, Michigan



Foundations and Footings 91

BASE
PLATE.

m
aoLTs a
SEPARATORS

-GRILLAGE

~^^^ — SPREAD
•^" FOOTING OR

PILE CAP

STEEL GRILLAGE FOUNDATION

.STEEL BILLET

.,,-11^ iill',l-U>!^

^DOWELS FOR
TENSION PILES

-REINFORCEMEN1

-PILES

a_ _ ANGLE OF
REPOSE

^^UNDISTURBED SOIL
(SAND OR CLAV)

STEPPING OF CONTINUOUS
FOOTINGS
max. steepness: 2 horizontal to 1 verti-

cal, or 1/2 angle of repose of support-

ing soil.

PARTITION

UNDISTURBED SOIL

6"MIN. COMP. SAND FILL-^ U / '/," PREMOLDED JT

VV = IB" MAX., 8" MIN. ^UNDISTURBED SOIL
H =15 FT, MAX. H^IBFT

NOTE REINFORCE FOOTING AS REQUIRED

PARTITION AND INTERIOR BEARING
WALU FOOTINGS

PILE FOUNDATION

CONCRETE ENCASED
STEEL COLUMN^

^.ANCHOR BOLTS
/ TOP STEEL MAIN
.REINFORCEMENT

.reinforced concrete
(column

.dowels to
,' pier or col

f—' J L '—1 .KLIINII- LJI-tv^t^ivFc^i^ I jj— —u_
If ^^

BOTTOM STEEL--'
MIN REINF AT MID SPAN
COMBINED FOUNDATION

STEEL [TnAtI CONCRETE
COLUMN

MAIN
REINFORCE -

MENT UNDER
COL ONLY

.^DOWELS

'^ ' ^-REINFORCEMENT-^
STEEL COLUMN REINFORCED CONC.

MASS CONCRETE FOOTING
FOR HEAVV WALL OR
CHIMNEV
depth of steps to be twice

their projection

COLUMNS ON SPREAD FOOTINGS

<L COLUMN*OR WALL

h4

<L COLUMN OR PIER

4-^

—

'PROPERTV
LINE

-BASEMENT ^VALL S MAT PLACED
FLUSH ALONG PROPERTV LINE

MAT FOUNDATION

Smith, Hinchman & Grylls Associates, Inc.. Detroit, Michigan

MIN. 2' ON ROCK
3' ON SOIL

GROUND SURFACE NOT^
TO ENCROACH
ON PRISM OF
BEARING
MATERIAL

GROUND
SURFACE

MIN 3' TO BOTTOM
OF FOOTING
WHERE SUBJECT
TO FROST ACTION

FOOTINGS IN OR ADJACENT TO SLOPING
GROUND

DISTANCE BETWEEN SEPARATE
FOOTINGS MIN. OF 2 X FOOTING
WIDTH

MIN. 3' - O"

STEPPING OF ADJACENT FOOTINGS

max. steepness: 1/2 horizontal to 1 vertical, or 3/4" angle

of repose of supporting soil.

NOTES FOR MAT FOUNDATIONS!

1. Column spacing should be L = 1 .33 B max.

2 Place pit (if necessary) at middle strip.

3. Adjust distance "a" to get an even pressure under

mat v\/ithin the allowable soil pressure.

4 Provide membrane waterproofing under mat when mat

is less than 12" thick and the ground water level is

above the mat.

5. Provide water stops in mat and in walls at construc-

tion joints.

6. Mat thickness, t = 0.0278 L inches max.



92 Deep Foundations; Embankment and Excavation

DOWELS COrsJCRETE COLUMM

STEEL COLUMN

riNJISHED FLOOR

TIES OR SPIRAL-

MINIMUM 2" CONCRETE
COVER OVER STEEL
COLUMN a BASE PLATE

TEMPORARY CASING-

-SOCKET - CHECK
WITH FOUNDATION
ENGINEER FOR DEPTl-

BELL TO REST ON UNDISTURB-
ED SOIL REFER TO LOCAL
BUILDING CODES OR /AND
TEST SOIL TO DETERMINE
THE ALLOWABLE BEARING
CAPACITY AND/OR BLOV^-UP
PRESSURE RESISTANCE DUE
TO ARTESIAN EFFECT

BELL FOUNDATION

SOCKET PIER INTO
ROCK TO TRANSMIT
HIGH COMPRESSION
OR TENSION LOADS
INTO ROCK BY BOND

SOCKET FOUNDATION

ANCHOR BOLTS

-SHAFT REINF, FOR
COLUMN OR MOMENT
DESIGN

DEEP FOUNDATIONS; DRILLED - IN - PIERS
NOTE :

1. Use temporary casing to seal-off inflow of water or sand into excavation. Delete casing wfien sfiaft is in stiff clay.

2. Grout bottom of sfiaft against artesian water or sulpfiur gas intrusion into thie excavation.

3. Determine max. bearing capacity of pier by tfie unconfined compression strengtfi of the soil, and verify it by load tests.

4. H is a function of the passive resistance of the soil, generated by the moment applied to the caisson cap.

5. Caissons may be used under grade beams or concrete walls.

PLAN OF LAGGING

PUAN or INTERLOCKING
SHEET PILE

SOIL S3

OPEN EXCAVATION
EMBANKMENT STABILITY (Consult foundation engineer)
NOTE
When ground water level is above H-) use well-point prior to excavating and as long as the hole is

kept open if the toils below excavation level are permeable.

SOIL TYPES



Concrete Retaining Walls 93

CONCRETE CRIB RETAINING WALLS
Continuous back wall anchorage types may be erected

with a long radius and fishtail types with a short radius.

Adverse soil conditions require wall to have extra sill units

or foundation. Preliminary wall proportions: 6'- 0" high

X 4'- 0" deep; 1
1'- 6" high X 6'- 0" deep. Walls up to

6'- 0" high may be erected plumb. Continuous back wall

anchorage type with exposed "H" type headers is most

commonly available.

tS^- SURFACE

H



94 Reinforced Concrete Unit Masonry Retaining Walls

HEiaHT(H) OF WALL

DISTANCE (A)TO
EXPOSED FACE
OF WALL

THICKNESS (T) \
OF FOOTING

USE KEY
WHEN WALL
HEIGHT(H)IS
6 FT OR MORE

WIDTH (B) OF
FOOTING

2 -''z'<t> BARS IN BOND
BEAMS AT 16 INCHES
ON CENTER OR JOINT
REINFORCEMENT AT B
INCHES ON CENTER

FOR DESIGN OF WALL
WITH SLOPING BACK-
FILL-SEE GENERAL
NOTES

I/a" (^ BARS IN BOND
MS AT 16 INCHES ON
TER OR JOINT REIN-
CEMENT AT 8 INCHES
CENTER

TAL LATH OVER CELLS
HOUT REINFORCEMENT
PREVENT FILLING WITH
OUT

OVIDE CLEAN - OUT
OPENING AT DOWEL
LOCATIONS

FOR SIZE AND SPACING
OF HORIZONTAL RODS
IN FOOTING-SEE TABLE
BELOW

LONGITUDINAL RODS IN FOOTINGS

-

Ve"
<t>
BARS AT 12 INCHES ON CENTER

GRADE^

^WAWA VA < ,•_

SECTION ELEVATION

TVPICAL DETAILS OF CANTILEVER RETAINING WALL

DIMENSIONS AND REINFORCEMENT

WAU.



Grouted Reinforced Brick Masonry Retaining Wall 95

-Ct GROUT POCKET-^-— CE GROUT POCKET—
^^

\—^^i^—j^ ^ - o"—L
ct GROUT POCKET

I t» 2 BAR E. F-

I

s

-0 BARS

ÎNISH ^

4l c BARS-

<>

s

ELEVATION

e BARS 12" O.C

s

<^

HIv \ X \ <>\^^-^S^:^:- &Sn\ ^ - x X--V

r

CD <>

m

%

f BARS 12" O.C
y-

s

** 2 BARS

y^^ ^^^COPING BY DESIGNER
FirsllSHED GRADE-,

-VARIES

SECTION

ABBREVIATIONS :

N.F. = NEAR FACE
E.F = EACH FACE
B.C. = BRICK COURSE (STANDARD 3 COURSES PER S INCHES)
C l_ = CLEAR
SOT = BOTTOM
CO = ON CENTER

NOTE:

See following page for explanation of dimension symbols

and design tables.

DESIGN DETAILS

Structural Clay Products Institute; McLean, Virginia



96 Grouted RBM Retaining Wall Design Table

GROUTED REINFORCED BRICK MASONRY CANTILEVER RETAINING WALLS
STEM



Building Layout Procedure 97

\^^^
-GLASS TUBE

BUILDING DIAGRAM

STEP I

SQUARE BUILDING LINE
WITH TAPE
1. "a" may be any corner of

the building,

"ab" may be along any side

of the building.

2. See diagram.

3. See diagram.

4. Assume building is 40' — 0"

X 60' — 0". Extend lines

to full length ot walls and

mark corners with stakes.

STEP 2
LEVEL BATTER BOARDS
1. Construct batter board a as shown, at

one corner of building.

2. Fill hose until water reaches the top of

batter board a.

3. Mark level on stake b.

4. Construct batter board B to this level.

5. Repeat for other corners.

f^

h

(ff

-EXCAVATION LINE

-/^"-y

-BUILDING LINE

PLUMB LINE

STEP 3
BUILDING

PROCEDURE:

1. Square corners of building (Step 1)

2. Erect batter boards a.b.c.D.
(Step 2) at distance of 4'-0" to

10 '-0" away from building lines.

3. Attach lines to batter boards so

that they pass directly over building

lines.

4. Establish limits of excavation and

use the lines to check for square

ness and elevation during excava-

tion and construction.



98 Sewage Disposal System

length;
House sewer may be 50'- 0" to 100'- 0" long. Run as directly

as possible. If over 300'- 0" long, place manhole at center.

Longer runs are desirable.

materials:

Piping may be salt glazed clay bell and spigot, tile pipe, asbestos

cement or concrete bell and spigot. If near well, or any other

water supply, use cast iron.

Where trees or shrubs may cause root stoppage in clay pipe, use

cast iron.

Use bituminous joints or rubber ring type joints for clay, con-

crete or asbestos cement pipe; use lead for cast iron pipe.

size:
4" diameter for small installations; 6" is better in all cases.

GRADE

:

In northern latitudes, start sewer approximately 3'- 0" below

grade. In southern latitudes, sewer may start just below grade.

pitch:

Pitch 4" sewer '/<" per foot minimum. Pitch 6" sewer '/»" per

foot minimum.

length:
10'- 0" for small system, for large systems allow 40'- 0" to

50'— 0" minimum.

MATERIAL
Same as for house sewer.

size:
6" unless very small system where 4" is acceptable.

pitch:

'/»" per foot minimum. Maintain uniform pitch.

NOTES'.

A distribution (absorption) field for the disposal of effluent or the

filtering of effluent is required for the 3 types of disposal methods

shown.

Pitch for closed joints: 5" per 100'- 0".

Pitch for open joints: 3" to 4" per 100'- 0".

For selection of disposal method, see details and tables on the

following pages.

CAST IRON SEWER
NO TRAP OR
FRESH AIR INLET

\|/

GREASE TRAP FOR
KITCHEN WASTE
OPTIONAL FOR SMALL HOUS

FOR ANGLES LESS THAN 45°
USE 1/8 OR 1/4 BEND

SEPTIC TANK
ALWAYS NECESSARY

^SIPHON TANK
NOT USED FOR .

SMALL SYSTEMS
BUT ALWAYS
USED FOR SAND .

FILTER

LEACHING
CESSPOOL

I 1^— DISTRIBUTION BOX

IWi***»^>^ ^>i^^M»N"«^ ^NUMBE
1 •

. T TRENC

I,
-NUMBER OF
TRENCHES AS
DETERMINED
BY DESIGN,

I

SUBSOIL DRAINS
PLACE ON SUNNY SIDE
OF SLOPE

EFFLUENT SEWER -

TO NON- POTABLE
WATER SOURCE

KEY DIAGRAM OF SEWAGE DISPOSAL SYSTEM
For selection of specific system of disposal see following pages.

A;

:^



Sewage Disposal Data 99

CRITERIA FOR SELECTION OF TVPE OF DISTRIBUTION OF THE EFFLUENT

TERRAIN SLOPE
OR GRADE

POROSITV OF
SOIL

GROUND V/ATER

ORIENTATION
AND LOCATION

FINAL DISPOSAL
OF EFFLUENT

MAINTENANCE

INITIAL COST

LEACHING
CESSPOOL
One or more may be used as needed.

Applicable to any slope.

Soil adjacent to cesspools must be fairly

porous below intake. Above may be

impervious.

Water level must be at least 8'-0" below

grade at cesspools. Never less than 2'-0"

below bottom of cesspools.

Not important. Small area required, not

less than 15'-0" from building.

No provision necessary.

Cleaned approximately every

2 years.

Usually lowest cost.

SUBSOIL DISPOSAL
DRAINS

Type 5.1 includes, in addition, collection tile

under the distributing tile.

For level or slight slope.

Top 1
'-6" to 2'-0" must be fairly porous

unless type 5.1 is used, and this may be used

with impervious soil.

Water level 4'-0" below bottom of trench.

If possible place field on southern slope;

drains run parallel to contours. Requires

large area.

No provision necessary, except for type 5.1

it is desirable.

Cleaned only when absorbtion ceases. May

be years if septic is kept in condition.

More expensive than cesspools,

type 5.1 is more expensive.

SAND FILTER

Rectangular circular or narrow trench types.

Open or closed type.

Applicable to any slope, except filter area to be

approximately level.

Soil may be impervious.

Water level approximately 4'-0" below bottom

of filter bed.

Open type requires placing to leeward and away

from buildings; on sunny site. Closed type

requires more area than open. Small area required.

Means for final disposal necessary in water course

that will not pollute any potable water supply.

When filtering ceases remove and replace top 2".

More expensive. Only used where other types

are not possible. Open type cheaper than closed.

DESIGN OF SEWAGE DISPOSAL SYSTEMS

EXPLANATION OF TABLES BELOW

"No of persons served" in first column refers to "Residential Work". To use tables for other types of

buildings multiply this "No. of Persons Served" by the appropriate conversion factor listed in the table

directly below.

TVPE OF BUILDING



100 Septic Tanks, Grease Traps, and Distribution Boxes

8CAI.e: 1/4"= I'-O"

PRECAST CONCRETE
COVER WITH LIFT RING
OR C I FRAME AND
COVER. (VENT SEPTIC
TANK THROUGH COVER)

Vi/OOD OR CONCRETE
BAFFLE ACROSS
TANK

FLOW LINE-

MANHOLE TO GRADE
ROUND = 2'-0" DIA
SQUARE = 2'-0" X 2'-0"

C.I FITTINGS
RECOMMENDED
BUT TILE
MAY BE USED.

EFFLUENT

SECTION

ALTERNATE SECTION

ALTERNATE
GATE
LOCATION -

PLAN OF DISTRIBUTION
BOX WITH 2 OUTLETS

SEE LAST PAGE IN

THIS SERES FOR
RANGES OF SIZES

2'-0" DIA OR
2'-0"SQ
MANHOLE

SEPTIC TANK SIPHON TANK

MANHOLE

PLAN OF SEPTIC TANK
USED FOR ALL SYSTEMS

PLAN OF SIPHON TANK
MAY BE OMITTED ON SMALL
INSTALLATIONS

PLAN
Precast concrete cylindrical tank with adjoining siphon tank of similar

shape and construction are commonly used; other features follow above

drawings.

V^xVv-»i'/X.v-i«>-;^/

OUTLETS

INLET

RODS BENT
TO FORM
SLIDE FOR
STOP BOARD
(OR GATE) OUTLET

PLAN OF DISTRIBUTION
BOX WITH 3 OR 4-

OUTLETS

HINGES^.
STOP BOARD
2"X8'

''^'-TT^rrj??^^

BOTTOM MAY PITCH

_^OUT
SEWER PIPE

INCREASER

SECTION (VOLUME = S CU FT)

—rr:

INCREASE TO
4-"HERE

SECTION (VOLUME = 5.625 CU FT)

PLAN OF SQUARE GREASE
TRAP WITHOUT BAFFLE
NOTE:
1. Grease traps may be omitted in small systems.

2. C. I. connections are shown, but may be clay tile for economy

3. Grease traps may be built of 8" brick walls.

PLAN OF RECTANGULAR
GREASE TRAP WITH BAFFLE

PLAN OF DISTR BOX
WITH 4- OR MORE OUTLETS

NOTE:
All outlets must be set exactly level. Stop boards,

which must always be included for filter bed sys

tems, and are recommended for all but very small

systems, are used to provide a rest period for a

part of the disposal field.



Field Drains and Cesspools 101

n



102 Drainage Tile, Sand Filters, and Inlet Frames

* 4" tile with Vj
on burlap.

open loints ''j covered with 6" long wired * * May vary with state regulations.

SOLID. TIGHT JOINT
SEWER PIPE FROM
SEPTIC TAhJK OR
DOSING CHAMBER,

4" DISTRIBUTORS.
TILE OR PERFOR-
ATED PIPE, slope:
l/32"/FT OR I/I67FT
(FROM SEPTIC TANK)

4"open joint pipe
underdrain
slope: i/16'vft

UNDERDRAIN
COLLECTOR. TIGHT
JOINT SEWER PIPE
slope: i/evFT min.

EARTH
BACKFILL-

STOIME OR
GRAVEL.

b



Yard Drainage Inlets and Basins 103

GRATING

C 1 FRAME

BRICK COURSES
FOR ADJUSTMEN
3 Ml^4, 5 MAX

8" BRICK (SHOWM)
OR 6" CONC OR
6" SOLID CONC
MANHOLE
BLOCKS OR
PRECAST UNITS

HOOD REQ'D
ONLY FOR
COMBINED
SEWERS

GRATING C I FRAME

SECTION A-A SECTION B-B

SEE FRAME a
GRATING PLAN S
SECTION AT
RIGHT BELOW

CAST IRON STEP FOR MANHOLES

SECTION

SEE FRAME a
GRATING PLAN a
SECTION BEU_OW

YARD DRAINAGE
INLET

NOTE:

Wall can be 8" brick (shown) or 6" concrete

or 6" solid concrete manhole blocks or pre-

cast units.

YARD DRAINAGE BASIN
scale; i/4" = i'-o"



104 Road Type Inlets and Catch Basins

S" BRICK (SHOWN) OR
6" CONCRETE OR
6" SOLID CONCRETE
MANHOLE BLOCK

15 SLOPE

SECTION "A- A"

PLAN
ROAD TYPE INLET

BLOCK COURSES
FOR ADJUSTMENT
3 MIN; 5 MAX.

B" BRICK ( SHOWN ) OR
6" CONCRETE OR
6" SOLID CONCRETE
MANHOLE BLOCK

MAINTENANCE

SECTION "B-B"

SECTION "C-C"

LNWsNWS-^:

SECTION "D-D"

PLAN
TYPICAL CASTING FOR
ROAD TYPE INLET OR
CATCH BASIN
scale: »:»"• I'-o"

CURB
ADJUSTABLE
FROM 3" TO 9'

\\\\\\S'^J

PLAN
ROAD TYPE CATCH BASIN

B. J. Baldwin; Gitfels & Rossetti, Inc.; Detroit, Michigan



Culverts and Headwalls 105

-i TO BE CARRIED
DO\A/N AS REQUIRED
FOR GOOD BEARING
AND FROST
PROTECTION

ELEVATION

CONCRETE

STRAIGHT CONCRETE HEADWALL FOR PIPE CULVERTS (INLET OR OUTLET)

I /2 TO I

PLAN FRONT ELEVATION SIDE ELEVATION

CONCRETE HEADWALL WITH WING WALL FOR PIPE CULVERTS

DIMENSIONS FOR HEADWALL WITH WING WALLS
DIAMETER
OF PIPE



106 Termite Protection - Soil Poisoning

PROTECTION AOAINST TERMITES &. DECAY BY SOIL POISONINO (For Termite Shields see Index)

CHEMICALS AND CONCENTRATIONS
CHEMICALS



Site Development, and Slope and Grading Standards 107

SLOPE SITE DEVELOPMENT RELATIONSHIP
AVERAGE •/. GRADE DEVELOPMENT POTENTIAL REMARKS

Good for building sites, parking lots, play fields, roads.
Minimum necessity for grade changing devices.

Minimum excavation for development.

Good for building sites, roads,

Fair for parking lots, play fields.

Fair for building sites & roads.

Difficult for parking lots, play fields.

Minor necessity for grade changing devices.

Minor excavation for development.

Moderate use of grade changing devices.

Moderate excavation for development.

Difficult for building sites & roads.

Very difficult for parking lots & play fields.

Considerable use of grade changing devices.

Considerable excavation for development.

40%- OVER Conservation area or buffer zone.

NOTE: Slope site development relationships may vary with local climate, topography and soil conditions.

Extreme use of grade changing devices.

Extreme excavation for development.

SLOPE TERMINOLOGY »/o GRADE = lOO V
H

RATIO = H : V

EXAMPLE

SLOPE -SURFACE TREATMENT RELATIONSHIPS
SURFACE
TREATMENT



108 Plant Distribution

ZONES OF PLANT HARDINESS
Adapted from map in U. S. D. A. Publication 814

note;
The zone map shows in moderate detail the expected min-

imum temperature of most of the horticulturally im-

portant areas of the United States. Plants are listed in the

coldest zone where they will grow normally, but they can

be expected to grow in warmer areas.

APPROXIMATE RANOE OF AVERAGE ANNUAL MINIMUM TEMPERATURES FOR EACH ZONE.
I. LXXVXV1 -SO-TO-AO* 3. t-;x-:-:-^::-:x-| -30»TO-20«
2. X///////A -.«3«TO-30« 4-. k\\\\\\\N -ZO-TO-IO"

NOTE:
Some zones contain

small pockets of other

zones which because of

their small scale cannot

be shown on this map.

B. 1



Function and Regulatory Effects of Trees 109

PHYSICAL

CROWN: Trees increase

each year in height and

spread of branches by

adding a new growth of

twigs.

TRUNK: The tree trunk sup-

ports the crown and produces

the bulk of the useful wood.

ANNUAL RINGS: Reveal age

of tree by showing new growth

added each year.

HEARTWOOD: This was once

sapwood. It is now inactive

wood giving strength and stiff-

ness.

OUTER BARK: The outer

bark protects tree from in-

juries.

ROOTS: The roots anchor the

tree and help hold the soil

against erosion.

TREE FUNCTION

> lOOVo
(-

PHYSIOUOGICAU

LEAVES: The leaves make
food for the tree by combin-

ing carbon dioxide from the

air and water from the soil in

the presence of sunlight. Oxy-

gen, a byproduct, is released.

SAPWOOD: The sapwood, or

xylem, carries the sap (water

and nutrients) from roots to

the leaves.

CAMBIUM: The cambium is a

layer of cells between the bark

and the wood. This is where

growth in diameter occurs with

the formation of annual rings

of new wood inside and new

bark outside.

INNER BARK: The inner

bark, or phloem, carries food

made in the leaves down to the

branches, trunk, and roots.

ROOT HAIRS: The tiny root

hairs absorb the minerals from

soil moisture and send them
up as nutrient salts in the sap-

wood to the leaves.

WIND -



110 Major Trees

Silhouettes indicate specimens of natural form, but varieties or forced forms possessing compact, spreading, columnar or pyramidal characteristics are available.

The height at the ten year stage of development is given as an architectural design factor to be considered in the selection of tree sizes.

Acer platanoides

NORWAY MAPLE
Zone 3

Region 1, 2. 4, 5, 6

Mature: 50' H., 40' Spr,

Street planting

Spring: Yellow

Fall: Yellow

Acer rubrum

RED MAPLE
Zone 3

Region 1, 2

Mature: 60' H., f

Street planting

Spring: Red

Fall: Bright Red

Acer saccharum

SUGAR MAPLE
Zone 3

Region 1. 2

Mature: 80' H., 60

Street planting

Spring: Yellow

Fall: Yellow, Red

Ginkgo biloba

MAIDENHAIR TREE
Zone 4

Region 1, 2, 3, 4, 5, 6

Mature: 60' H., 40' Spr.

Street planting

Fall: Yellow

Gleditsia triacanthos inermis

THORNLESS HONEYLOCUST
Zone 4

Region 1, 2, 3, 4

Mature: 60' H.. 40' Spr.

Street planting

Platanus acerifolia

LONDON PLANE TREE
Zone 5

Region 1, 2, 3, 4, 6

Mature: 80' H., 60' Spr.

Street planting

Open habit

Platanus racemosa

CALIFORNIA PLANE TREE
Zone 7

Region 6

Mature: 60' H., 40' Spr.

Street planting

Picturesque form

Gvmnocladus dioicus



Major Trees 111

RED PINE

Zone 2

Region 1

Mature: 75' H., 30' Spr.

Specimen planting

Dark green

mus nigra

AUSTRIAN PINE

Zone 4

Region 1 . 4, 5, 6

Mature: 50' H., 40' Spr

Specimen, hedge

Dense, Dark green

Pinus ponderosa

PONDEROSA PINE
Zone 3

Region 3, 4. 5, 6

Mature: 150' H.

Slow growth for 10 years,

after 1 foot per year

Pinus radiata

MONTEREY PINE

Zone 3

Region 5, 6

Mature: 50' H., 35' Spr,

Specimen planting

Open, Bright green

Pinus srrobus

EASTERN WHITE PINE

Zone 2

Region 1, 2, 5

Mature: 100' H., 60' Spr.

Specimen, hedge

Open growth

Pinus sylvestris

SCOTCH PINE

Zone 2

Region 1, 2. 5

Mature: 75' H., 50' Spr.

Specimen planting

Bluish-green

Red trunk

Pinus thunbergi

JAPANESE BLACK PINE

Zone 4

Region 1, 2

Specimen planting

Asymmetrical

Dense, Dark green

concolor

WHITE FIR

Zone 4

Region 1, 3. 4, 5.

Mature: 80' H., 50'

Specimen planting

Horizontal branching

Bluish -green

Cupresus macrocarpa

MONTEREY CYPRESS
Zone 7

Region 6

Mature: 75' H., 40' Spr.

Specimen planting

Dark yellow-green

Gray-green bark

Juniperus virgimana

EASTERN RED CEDAR
Zone 2

Region 1, 2. 3

Mature: 50' H., 30' Spr

Specimen planting

Densely pyramidal

Cryptomeria japonica

CRYPTOMERIA
Zone 5

Region 1, 2, 5, 6

Mature: 100' H., 50' Spr.

Specimen, massing

Dark green

decidua

EUROPEAN LARCH
Zone 2

Region 1

Mature: 100' H., 50' Spr.

Open

Yellow-green

Deciduous

Picea abies

NORWAY SPRUCE
Zone 2

Region 1, 2, 3

Mature: 150' H„ 75' Spr.

Specimen planting

Dark yellow-green

ricea pungens

COLORADO BLUE SPRUCE
Zone 2

Region 1. 3. 4. 6

Mature: 80' H., 40' Spr.

Specimen planting

Blue

Chamaecyparis pisifera

SAWARA CYPRESS
Zone 3

Region 1, 3, 4, 6

Mature: 90' H,. 40' Spr.

Open habit

Libocedrus decurrens

CALIF. INCENSE-CEDAR
Zone 5

Region 5, 6

Mature: 100' H.. 35' Spr.

Dark yellow-green lustrous

Thuia orientalis

ORIENTAL ARBORVITAE
Zone 6

Region 2, 6

Mature: 40' H., 30' Spr.

Specimen

Lustrous

Thuja occidentalis

AMERICAN ARBOR VITAE
Zone 2

Region 1, 2, 3. 4

Mature: 40' H ,
20' Spr.

Specimen, hedge

Yellow-green

Taxodium distichum

COMMON BALD CYPRESS
Zone 4

Region 1, 2

Mature: 120'

Specimen planting

Deciduous

Taxus baccata

ENGLISH YEW
Zone 6

Region 1, 5. 6

Mature: 50' H., 70' Spr.

Specimen, hedge

Dark green

Tsuga canadensis

CANADA HEMLOCK
Zone 3

Region 1, 2. 6

Mature: 80' H., 50' Spr.

Specimen, hedge

CONIFER TREES (EVERGREEN UNLESS OTHERWISE INDICATED)
Exposure and atmospheric conditions will greatly affect this group of trees. They are not recommended for street planting or for locations with heavy air pollution. Approximate ten year height for

trees growing under favorable conditions.

Cocos nucifera

COCONUT
Zone 10

Florida

Mature: 40' - 100' H.

Specimen planting

PALM TREES

Erythea armata

BLUE ERYTHEA
Zone to

California

Mature: 18' - 25' H.

Specimen planting

Fan shaped leaves

Phoenix canariensis

ORNAMENTAL DATE PALM
Zone 10

Region 1, 6

Mature: 50' H.. 40' Spr.

Street tree Grows 3' per year

after the 6th year

Phoenix reclinata

SENEGAL DATE PALM
Zone 10

California

Mature: 25' H,

Specimen planting

Roystonea regia

ROYAL PALM
Zone 10

Florida

Mature: 70' H.

Street planting

Sabal palmetto

PALMETTO

Mature: 60' H., 15' Spr.

Street tree

Fan shaped leaves

Washingtonia robusta

MEXICAN WASH. PALM
Zone 10

California

Mature: 90' H., 10' Spr.

Street tree

APPROXIMATE TEN YEAR HEIGHT FOR TREES GRON^ING UNDER FAVORABLE CONDITIONS
Botanical name and Comnnon name given in this order. See Zones and Regions in given maps. H. = Height Spr. = Spread.

Laurence & Beatriz Coffin, Urban Planners & Landscape Architects; Washington. D. C



112 Minor Trees and Shrubs

Betula popuiifolia

GREY BIRCH
Zone 2

Region 1, 2, 3, 4, 5

Mature: 30' H ,
20' Spr.

White bark

Fall: Yellow

Cornus florida

FLOWERING DOGWOOD
Zone 4

Region 1. 2, 3(Eastl

Mature: 20' H., 25' Spr.

Spring: White or Pink

Fall: Red

PACIFIC DOGWOOD
Zone 7

Region 5, 6

Mature: 30' H., 30' Spr.

Spring: White

Fall: Scarlet and Yellow

Cercis canadensis

EASTERN REDBUD
Zone 4

Region 1. 2, 4

Mature: 30' H., 30' Spr.

Spring: Purplish Pink

Fall: Yellow

Crataegus phaenopyrum

WASHINGTON HAWTHORN
Zone 4

Region 1, 2

Mature: 30' H.. 30' Spr.

Spring: White

Fall: Orange

Ilex opaca

AMERICAN HOLLY
Zone 5

Region 1, 2

Mature: 40' H.. 25' Spr.

Dark green, Red fruit

Evergreen

Lagerstroemia indica

CRAPE MYRTLE
Zone 7

Region 2, 6

Mature: 20' H., 20' Spr.

Spring: Pink, Bluish

Dense

Acer palmatum

JAPANESE MAPLE
Zone 5

Region 1, 2, 6

Mature: 20' H.. 20' Spr

Spring: Red

Fall: Red

Delo regie

FLAME TREE
Zone 10

Florida

Mature: 40' H., 40' Spr.

Summer: Red flowers

Fern-like folliage

Myrica californica

CALIFORNIA BAYBERRY
Zone 7

Region 5, 6

Mature: 30' H., 15' Spr.

Bronze colored

Evergreen

Magnolia soulangeana

SAUCER MAGNOLIA
Zone 5

Region 1, 2, 6

Mature: 25' H., 25' Spr.

Spring: White - Pink

Coarse texture

Malus (species)

FLOWERING CRAB
Zone 4

Region 1, 2, 4

Mature: 20' H., 25' Spr,

Spring: White, Pink, Red
Dense

Prunus serrulata

ORIENTAL CHERRY
Zone 5, 6

Region 1, 2, 5, 6

Mature: 25' H., 25' Spr.

Spring: White, Pink

Glossy bark

Pho ulaia

CHINESE PHOTINIA
Zone 7

Region 2, 6

Mature: 36' H., 25' Spr.

Spring: New growth Red

Lustrous evergreen

Botanical name and Common name of trees and shrubs given in this order. See Zones and Regions in given maps.

H. = Height Spr. = Spread

MINOR TREES-ADAPTED TO CITY CONDITIONS, DECIDUOUS UNLESS OTHERWISE SPECIFIED.

SIZE DECIDUOUS SHRUBS-WITHSTANDING CITY CONDITIONS EVERGREEN SHRUBS-WITHSTANDING CITY CONDITIONS

Cornus racemosa

GRAY DOGWOOD
Zone 4

Region 1, 2

Red stalks

Hedge

Hamamells virginiana

COMMON WITCH HAZEL
Zone 4

Region 1, 2, 3

Fall: Yellow

Ligustrum amurense

AMUR PRIVET
Zone 3

Region 1, 2, 3, 5,

Nearly evergreen

Hedge or specimen

Syringa vulgaris

COMMON LILAC
Zone 3

Region 1, 4. 5

Spring: Lilac

Massing

Juniperus chinensus

columnans

CHINESE JUNIPER
Zone 4

Region 1, 2. 3

Hedge specimen

Taxus cupidata capitata

JAPANESE YEW
Zone 4

Region 1. 2, 3, 4, 5,

Specimen

Dark green

Rhododendron maximum
ROSEBAY RHODODENDRON
Zone 3

Region 1, 2, 5

Spring: Pink

Dark green, dense

Aronia arbutifolia

RED CHOKEBERRY
Zone 5

Region 1, 2

Spring: White

Fall: Red

Fremonlia californic

FLANNEL BUSH
Zone 7

California

Spring: Yellow

Spirea prunifolia plena

BRIDALWREATH SPIREA
Zone 4

Ma img

Vibornum tomentosum

DOUBLEFILE VIBURNUM
Zone 2

Region 1, 2, 3, 4, 5. 6

Spring: White

Massing

Taxus cuspidata

JAPANESE YEW
Zone 4

Region 1, 2. 3. 4, 5

Hedge

Dark green

Nerium oleander

NERIUM
Zone 7-8
Region 2, 3, 4, 6

Bamboolike

Light green-white flower

Berberis thunbergi

JAPANESE BARBERRY
Zone 5

Region 1, 2, 3, 4, 5, 6

Fall: Scarlet

Hedge

Forsythia intermediaspetabilis

SHOWY BORDER FORSYTHIA
Zone 5

1.2, 3. 4. 5. 6

Spring: Yellow

Massing

Euonymus alata

WINGED EUONYMUS
Zone 3

Region 1, 2, 5, 6

Fall: Scarlet

Hedge: Massing

Rosa rugosa

RUGOSA ROSE
Zone 2

Region 1, 2

Fall: Orange

Hedge

Juniperus chinensis

pfitzeriana

PFITZER'S JUNIPER
Zone 4

Region 1, 2

Feathery texture

n.
Buxus suffruticosa

DWARF BOX
Zone 5

Region 2, 3. 6

Dark lustrous

£21
Pinus mugo mughus

MUGO PINE

Zone 2

Region 1, 2, 4, 5,

Bright green

Specimen, Massing

Cotoneaster horizontal is

ROCK SPRAY
Zone 4

Region 1. 2, 3, 4, 5.

Cytisus albus

PORTUGUESE BROOM
Zone 5

Region I, 5

White flowers

Euonymus fortunei

WINTER CREEPER
Zone 2

Region 1. 2, 3, 4, 5, 6

Juniperus sabina

tamariscifolia

TAMARIX JUNIPER
Zone 4

Region 3, 4. 5, 6

^>.^»vsA^^>/k^H^l/Vy^

Juniperus chinensis

sargenti

SARGENT JUNIPER

Hedera helix var

ENGLISH IVY

Zone 4

Region 1, 2

Pachistima cambyi

CAMBYI PACHISTIMA
Zone 5

Region 1, 2

Fall: Bronze

Silhouettes indicate specimens of natural form. Shrubs are adaptable to different height and forms by pruning. A wide range of varieties and exotic shrubs

can be found throughout the plant regions. A few shrubs commonly used are listed here.

Laurence & Beatriz Coffin, Urban Planners & Landscape Architects; Washington, D. C.



Planting Details 113

GROUND LlhslE TO
BE THE SAME
AS AT THE
NURSERV

PRUNE '/s BUT RETAIN NATURAL
FORM OF TREE

SPRAY ^/ITH WILT -PROOF ACCORDING
TO MFG'S INSTRUCTIONS IF FOLIAGE
IS PRESENT

DOUBLE STRAND OF lO GAUGE GALV.
WIRE TWISTED (THREE GUYS PER
TREE. SPREAD I20° APART)

SURVEYOR'S FLAGGING TAPE
(WHITE)

TREES LARGER THAN I" CAL. SHALL
BE WRAPPED WITH 'WATERPROOF
TREE WRAP a SECURED WITH
TWINE

BREAK SUB -

SOIL WITH
A PICK

"'^CONSTRUCT EARTH SAUCER
WITH <4-" HIGH BERM -FLOOD
WITH WATER TWICE IN 1ST
24 HRS

BACKFILL WITH TOPSOIL S PEATMOSS 3 -. I

RATIO BY VOLUME IN 9" LAYERS. \A/ATER EACH
LAYER UNTIL SETTLED. DO NOT TAMP

-DEADMAN AT LEAST B" DIAMETER
-0"LONG AND NOT LESS THAN

l8"BELOW THE SURFACE

SLOPE PLANTING DETAIL
BALLED e> BURLAPPEO

FOR MAJOR a MINOR TREES.

PLANTING a GUVING DETAILS -FOR MINOR TREES I'/a"
CALIPER AND SMALLER,BALLED » BURLAPPED.

REMOVE
BURLAP
FROM TOP
OF BALL

BREAK SUB
SOIL WITH
A PICK

GROUND LINE TO BE
SAME AS AT THE
NURSERY

JT RETAIN NATURAL

SPRAY WITH WILT-PROOF ACCORD-
ING TO MFG'S INSTRUCTIONS IF
FOLIAGE IS PRESENT
3 -2"x 4" HARDWOOD STAKES
ABOVE GROUND TO LOWEST
BRANCHES

DOUBLE STRAND 12 GAUGE GALV.
WIRE T\A/ISTED IN RUBBER HOSE
6" FROM TOP OF STAKE UP TO
LOWEST BRANCHES

WRAP TRUNK AND LARGE
BRANCHES WITH WATERPROOF
TREE WRAP SECURED WITH TWINE
AFTER SPRAYING TRUNK V^ITH
lOVo SOLUTION OF INSECTICIDE

CONSTRUCT EARTH SAUCER V^ITH
4" HIGH BERM -FLOOD WITH WATER
TWICE IN FIRST 2 4 HOURS

BACKFILL WITH TOPSOIL a PEAT-
MOSS 3:1 RATIO BY VOLUME IN 9"
LAYERS. WATER EACH LAYER UNTIL
SETTLED. DO NOT TAMP

STANDARD SHADE TREES-BALLED AND BURLAPPED



114 Planting on Structures and Saving Trees

PLANTING ON STRUCTURE
NOTE : SAME DETAIL APPLIES TO LARGE PLANTERS.

PLANTING ITEM



Lawn Sprinklers 115

l" l'/4" j I'/t" I"

l'/2"| I
2''

I '/a" VALVES-

>—o-
I I

-—o— -c

4;

: AJ. iur.

-
I

-o <> o
I Va" VALVES-^ i 2

I

)- O 0-^—0 o— -<

POP-UP

SHRUBBERY Q.C. VALVE

SPRAY HEADS ROTARY HEADS QUICK COUPLER

^

TYPICAL LAYOUT- RESIDENTIAL

TYPICAL LAYOUTS -AREA I. IS

ACRES

GENERAL NOTES:
DESIGN FACTORS

a. Size of the supply line; b. length of supply line; c. a-

vailable water pressure. These factors will govern the type

of system, type of heads and pipe size to be used.

FULL CIRCLE /a CIRCLE

UP TO
30' X 30'

V* CIRCLE

o

o

RECTANGLE

COVERAGE SPRAY HEADS

TYPES OF CONTROL
Quick coupler: this system is normally under pressure, and

key is inserted where water is needed.

Manual: this system is turned on by use of a valve; all

heads are in place.

Automatic: this system is operated from a central control

unit. Each section is turned on for a period each day or

on certain days of the week as preset. There are two basic

types. Hydraulic or Electric, the latter being more common.
The control valves are located at remote locations with

control lines from the valves to the control unit. Con-

trol lines are buried with the pipe. This type of system not

only cuts labor cost in operation but also pipe cost. The
additional cost of this system will be paid for in about 3 to

5 years on the West Coast.

note: Provide pipe sleeves under walks and thru walls

for future controls and extension of system.

note:
TRIANGULAR
PATTERN
PREFERRED OVERLAP ZONE

P TO APPROXIMATLV 3SO' DIA

COVERAGE ROTARY HEADS

John Barclay; Seibert, Hunter, Shute & Plumley; Medford, Oregon



116 Brick Paving

FLAT
BASKET WEAVE

OM EDGE OISJ EDGE
HERRING BONE

PAVING PATTERNS - WALKS. TERRACES a PORCHES

li II r
' in^^

1:1 H II III



Walks, Paths, and Terraces 117

REINFORCE SLABS FOR PORCH
FLAT ON EDGE
BRICK ON CONCRETE SLAB

'

'ko^'i;'yvi°°'>'/^i(?S''^^^

% SETTING BED
3"OR 4"CONC.SLAB
15* BLDG FELT

-2"TO 4"(4"FOR CONC.SLAB)
COMPACTED CINDER OR
GRAVEL FILL

Cement finish

may be used If

applied 1 1/4" mm.
tfiick on fresh

cone, slab, other-

wise 4" cone,

finished integrally.

BORDER BRICK ON EDGE
CONCRETE SLAB

SECTIONS THRU PAVING

IRREGULAR (NOT FITTED) IRREGULAR (FITTED) SEMI - IRREGULAR RANDOM RECTANGULAR

NOTE : Stones are usually specified run of quarry but may be limited by specifying maximum and minimum sizes. Stones

are shown as average size but may vary considerably according to the quarry.

RECTANGULAR
(LIMITED SIZE 1

FLAGSTONE PATTERNS

STEPPING STONES
note: Walks may be from V- 4" to 2'- 4" wide. Spacing for short walks 2'- 0"; spacing for longer walks

2'- 4" to 2'- 6". Stones are usually 1'- 4" to V- 6" average length.

Q\

GARDEN
PATHS
I'- S" MIN ..

USUALLY 2'
TO 2'- 6"

SECONDARY
WALKS
3'- O" TO
4' -O" WIDE

MAIN VV/ALKS
d' - O" TO
5' — O" WIDE

WALKS AND PATHS
SCALE . Vg = V - O"

2 5A" TO •* V_

SOW GRASS SEED

FLAGGING*

-GRAVEL SUB - BED

THIS TYPE WILL NOT STAY LEVEL V^HERE FROST OCCURS

SLATE 5/4" TO 1"

QUARTZITE II/4" TO Z'/z"
SANDSTONE I '/a"

STONE DIRECTLY ON EARTH
SCALE: ^/^" - I'-O"

FLAGGING

1 V2" TO 2"

V4- SETTING BED

CEMENT MORTAR JOINTS
3/4" WIDE --^

REINFORCE SLABS IF FOR PORCHES

*SLATE '/< TO 1"

QUARTZITE =/* ' TO I"

SANDSTONE I"

STONE ON CONCRETE SLAB

MATERIAL



118 Paving and Paving Blocks

''-^^mmmmMi^
CONC. '. , •

SECTION

SPMALT GROUT
BLOCKS
2/4" PLAfsIT MIX
ASPH.SETTING
BED
REINIFORCING

RECTANGULAR BLOCKS
ASPHALT TILE
FOR WALKS
TERRACES, ETC,

/r \
HEXAGONAL BLOCKS SQUARE BLOCK
ASPHALT PAVING BLOCKS AND TILES
DIMENSIONS

1

RECTANGULAR



Residential Roads and Sidewalks 119

PROVIDE EXPAIMSIONI
JOINT IN CURB ITSELF
AT POINT OF TAISJGENCt'
WITH STRAIGHT RUN
OF CURB

SCORED JOINTS
EXPANSION JOINT EVERY 30'-C
JOINT IN CENTER OF WALK IF
OVER t5'-0" WIDE

RADIUS OF CURB

SIDEWALKS
SCALE :

1"= 20'-0"

SIDEWALK TYPE



120 Playground Equipment

SLIDES-. 7"-e
(CHUTES C TO C.) OTHERS lO' O.C



Playground Equipment 121

7'- 6" FISHLirJE

^' ^'

-71
m
'\\

\ \

REQUIRES 30'
DIA. SPACE

ELEVATION

LIMITS OF
SPACE REQD

y LAG LINE \

TETHER TENNIS GIANT STRIDE MARBLES RING

^FOUNDATION.

I

-HIGHEST STANDING PT. S.

^

ELEVATION

14-'- O" TYP.
LENGTH VARIES/

2" I.D. PIPE .1
;

^
-LIMBS - ,,

]BEST USED IN i- J- '-

GROUPS TO BALANCING BEAM
ALLOW MOVE- TYPICAL PLAN
MENT FROM
ONE TO THE
OTHER

BEAM WALK PLAN

CLIMBING STRUTURES

6"DIA.PIPE ^ I BEAM

-mm.
TYPES OF BEAM

BOLTS -

CONC.
SECTION SHOV^ING
SUPPORT ALTERNATES

BALANCING BEAM
ELEVATION
ARCHED LADDERS

END ELEVATION FRONT ELEVATION
PLANE SLIDE

m

Ml m
mi
wm
m

ELEVATION

T
m

I
^A\\\^

ELEVATIONS
TIMBERFORM PLAY UNITS TYPICAL SCULPTURE UNITS

PLAN
TURTLE

PLAN
HEXAPOD

ELEVATION

BEST RESULTS
FOUND IN GROUPS

PLAN -GROUP

PLAY ANIMALS

Vincent F. Nauseda; Sasaki, Dawson, DeMay Associates, inc.; Watertown, Massachusetts



122 Playground Equipment

HOUES OPTIONAL

TYPICAL UNJIT

CONCRETE CLIMBERS

TAPERED MANHOLE-
COLLAR

I

I

I . FOOTING

ELEVATION

FOX HOLE

®.. 3..o>'

'-^F

SECTION

PIPE TUNNEL

WASTE
FILLED POOL

^TTT^Wt

EDGE OF BOX
(CONC .WOOD, BRICK)

SAND DEPTH VARIES-S"
DESIRABLE MIN

OROUS CONC.
(OPTIONAL)

CRUSHED STONE OR
GRAVEL
COMPACT EARTH

SCULPTURAL PLAY POOL
SECTION (SIZE a SHAPES VARY)

SANDBOX (GENERAL)

SPRAY POOL

NOTES!

A. Filled & Play Pools requirements;

1. maximum (jepth of 24"

2. filterecJ ancj chlorinate(d water

from recirculating system

3. maximum turn-over cycle every

4 hrs. by use of recirculating

system.

B. Spray Pool (general)

No water is allowed to stand but

is drained away without the use

of a recirculating system.

Standards of sanitation in water

treatment, circulation, etc., should

be equal to those for swimming pools.

SCUPPER—

^

WATER LEVEL

A>1

CRUSHED STONE'
-CONTAINER
-WATER SUPPLY & VALVE
-BASE DRAIN a VALVE

DIAGRAMATIC SECTION

WATER WASHED SANDBOX

SANDBOXES
Water is forced up through the sand, soaking it and causing impurities to be float-

ed away along the top to the scupper and drain.

WADING POOLS

UNUSABLE ARTIFACTS
Many items unusual to the stan-

dard playground equipment line

have a natural appeal to children.

Items such as old cars, boats, carts,

trees, logs, etc. When used dis-

creetly and properly conditioned

become a new source of play-

ground equipment.

PEEL AWAY BARK AND
SAND ROUGH EDGES



Park Equipment 123

3'-0" MIN.
KNEEROOM

2-^

SECTION

2' - 6'V PERSOIM

SUPPORT

ELEVATION

PICNIC TABLE AND BENCH
I

I

DRINKING FOUNTAIN

MIN. FOR TWO
PEOPLE BACK
TO BACKv

^^4 2' - 6"/ PERSON

SECTION ELEVATION

BACKLESS BENCH

Note: With metal,

cloth tibreboard or

disposable paper

liners.

riBREGLASS

TRASH CONTAINERS

SECTION ELEVATION

BENCH WITH BACK

Standard shown is typ-

ical only for size-may

be obtained in sheet me-

tal, cast iron or precast

concrete.

CONCRETE

1 I



124 Wood Fences
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Chain Link Fences 125

NO II GAUGE OR LARGER WIRE

"CONCRETE BASE

FOR SMALL HOUSES. LAV^NS. ETC FOR LARGE ESTATES. INDUSTRIAL
INSTALLATIONS. SCHOOLS. INSTITUTIONS
BARBED TOPS ARE OFTEN USED ON THESE

V̂CONCRETE BASE

FOR TENNIS COURTS a SPECIAL
HIGH PROTECTION

HEIGHTS OF FENCES FOR VARIOUS USES
See note at middle right for depth of concrete bases.

SCALE : ''b"=''

MATERIALS: (Sizes given are not standard but represent the average sizes used)

WIRE guage:

WIRE MESH;

CORNER &
END posts;

LINE OR INTER-
MEDIATE posts:

GATE posts;

TOP RAILS:

MIDDLE rails:

gates:
post spacing:

Usually No. 11 or No. 9 W & M. For specially rugged use use No. 6. For tennis courts

usually No. 11.

Usually 2". For tennis courts usually 1 5/8" or 1 3/4" of chain link steel hot dip galvanized

after weaving. Top and bottom salvage may be barbed or knuckled.

For lawn fences usually 2" O.D.

For estate fences 2" for low and 2 1/2" for medium and 3" O.D. for heavy or high.

For tennis courts 3" O.D.

For lawn 1 3/8" or 2" O.D. round.

For estate etc. 2", 2 1/4", 2 1/2" H or I sections.

For tennis courts 2 1/2" round O.D. or 2 1/4" H or I sections.

The same or next size larger than the corner posts. Footings for gate posts 3' — 6" deep.

1 5/8" O.D. except some lawn fence may be 1 3/8" O.D.

On 12' — 0" fence same as top rail.

Single or double any width desired.

Line posts 10' — 0" O.C, 8' — 0" O.C. may be used on heavy construction.

O.D. = Outside Diameter

A.S.A. SCHEDULE
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128 Concrete Reinforcement

TABLE OF ASTM



Concrete Reinforcement 129

STIRRUP WITH
NEGATIVE MOMENT
EXTENSIONS

n
j>

CLOSED—
STIRRUP
REQUIRED

SEE SEC
SOB- ACI-e3
CODE

PUAN OF
BSM'T WALL
EXT. CORNER

PLAN OF
BSM'T \A/ALL
INTERSECTION

PLAN OF
BSM'T WALL
INT. CORNER

._ DOWELS
CONTINUATION

DOWELS
REQUIRED

KEY REQUIRED
TOP BARS

I .ir 8" MINIMUM

PROVIDE
SHRINKAGE
REINFORCING
AS REQ'D BV
STRUCT.
DESIGNER

FOUNDATION WALL
REINFORCING DETAILS

^¥t1

ONE - •WAY CONCRETE JOIST CONSTRUCTION

TWO-WAY FLAT SLAB -SQUARE BAY CONSTRUCTION
BUNDLE OF
BARS WHERE
NECESSARY

^^a
2'*' OR 36

COLUMN - STRIP

e.S.iO.a 12 DEEP PANS- 19' SQ. DOMES
B.I0.l2.l4.l6a20' DEEP PANS -30' SQ .

DOMES
MIDDLE STRIP

WAFFLE FLAT SLAB -SQUARE BAY CONSTRUCTION
CONCRETE FLOOR SYSTEMS
Irvin Bruce Schafer; Peoria, Illinois



130 Concrete Formwork for Beams

COMC. SLAB PLVWOOD DECK

JOISTS

SUB LEDGER

BEAM SIDE

BLOCKING

PLVWOOD

5 COrslCRETE-^-*' »'.

WOOD JOISTS

SUB LEDGER

BLOCKirslG

TOE PLATE

BEAM JOIST

BEAM LEDGE
SCREW ADJ

TUBULAR STE
SCAFFOLDING
SHORING FRA

TVPICAL SLAB AND BEAM FORMING

CONCRETE SLAB PLYWOOD DECK-

STEEL BM.

LEDGERS

COIL TYPE HANGERS
TVPICAL SUSPENDED SLAB

TYPICAL CORRUGATED STEEL FORMS

CONCRETE
CORRUGATED STEEL

LEDGER

WOOD OR STEEL SHORE

SECTION "A"

See manufacturer's catalogs for loads and spans.

I" IN 12" SLOPE

i' ,' ,^ f 1

30" OR 20"
TVPICAL 1

TYPICAL PATENTED STEEL FORMS
FOR CONC. JOIST FLOOR SYSTEMS
NOTE:

Smaller filler sizes are available for non typical

conditions.

See manufacturer's catalogs.

Fiber forms also on market in similar size.

Plywood deck is required for forming.

•STEEL FORM—

=

'2 BV SOFFITS -

LEDGERS

TYPICAL CENTERING

FORM DESIGN NOTE:

Sizes, grades, and spans of materials used in

forming and shoring must be examined for

structural strength prior to detailing.

COMPARATIVE COST OF FORMS* ( BASED ON 4- USES )

Form type



Concrete Formwork for Columns and Footings 131

KEY rORM

PIUASTER

PLAN
FOOTING FORMS
NOTE:
Steel rods driven at slight angle so predrilled spacer brings

rods into vertical position. Spacers are at 3'— 0" to

4'— 0" o.c. and nailed into top of side forms with double-

headed nails. If key form is required nail it to spacers.

PRE -FAB STEEL
C01_. CAPITALS
irM VARIOUS SIZES
FROM 3'- 6" TO
6'-0" IN DIAMETER

FIBER COLUMN FORMS
irsi DIAMETERS FROM
12" TO 42"A(SID A WIDE
RANGE OF LENGTHS
CONSULT MFG'S
CATALOGS FOR SIZES

ROUND COLUMN FORMS
NOTE:
Steel round column forms also from 12" dia. to 48" dia.

with or without steel column capitals.

n If STEEL RODS n ,2X4 SUPPORTS

;r_T-

H !---

I

' -^ ^ ^ -> -> • J^^^^-'^^J

TY^^. 4 TOP/BOT. TIESu

m

"ggr Tpa-

ELEVATION
PAD FOOTING FORM
NOTE:

V4" "t" Steel rods used at each corner to lock and

position form. If 2 x 4 stud side panels need addi-

tional strength add vertical stiffbacks with form ties

thru center of footing.

2x4 TOP/BOT TIESn

u u

ELEVATION
STEPPED FORM

SHEATHING

V^/OOD WEDGE

PLYWOOD

STEEL STRAPS

PLAN OF SQUARE » RECT. COLS.
NOTE:
Selection of sheathing (or plywood), type of column

clamps (job built or patented metal types) and their spac-

ing will depend on column height, rate of concrete pour,

feet per hour and concrete temperature °F. also if con-

crete is to be vibrated during pour. Consult design guides

for correct selection of materials to assure safe column

forms.

PLAN
COLUMNS TO 1-4" SQUARE
NOTE:
Height of column will change thickness and spaces of

steel bands. Consult mfr.'s catalogs.

HINGE OR FIXED CORNER

^ADJUSTABL

PLAN
TYPICAL PATENTED COLUMN CLAMP

TYPICAL COLUMN ELEVATION
NOTE:
Clamp spaces designed for 1" plywood. Note that clamps

fall at plywood joints.

Jack A. Clark; Baume and Polivnick; Denver, Colorado



132 Concrete Formwork: Wall Forms and Junctions

TIE CLAMP
AND TIE-

J^^

FOOTIISIGs

^P^

s

i.

TYPICAL ELEVATION SECTION A

VARIOUS TYPES /-
OF PLASTIC
CONES ARE
STOCK ITEMS'

TYPICAL TIE END
WALL FORMS
NOTE:

Forms can be ganged by the use of 4 X 4's lag bolted to walers in

place of 2 X 4 strongbacks. Metal lifting straps bolted to the tops

of the strongbacks use special vertical angle to butt forms.

W

-^Jy

W

m^—

w

PLAN OF SMALL PILASTER

LAP \^ALERS AND NAIL
ALSO NAIL 2x4 STUDS
TO WALERS AS SHOWN-

->



COINTROL JOIMTS-
I KEYED FOR
CONSTRUCTION
PURPOSES 1

CONTROL JOINTS

^

Concrete: Joints in Slabs on Grade 133

COMPACTED
GRANULAR
SUB -BASE

CONTROL JOINTS FOR A FLOOR ON GRADE

CONTROL JOINT
( KEVED FOR
CONSTRUCTION
PURPOSES )

CONSTRUCTION PLAN FOR TYPICAL SLAB ON GRADE

LOCATION TO BE ENGINEERED

Ve' PREMOLDED OR METAL STRIP
INSERTED WHEN CONCRETE IS
PLACED, FINISH FLUSH WITH
SURFACE,

CONTROL JOINT TYPES FOR
FLOOR SLAB ON GRADE

In Types "A" or "B" leaa or other metal strips

should be installed in areas where small wheel

trucks are used. In areas where trucks with pneu-

matic tires are used the joint filler in Type "A"
or "B" or the keyed joint shown in Type "C"
is satisfactory.

-CONIT REINF

TYPICAL SUSPENDED SLAB AND BEAM

l5/S" DEEP KEY
MAXIMUM WIDTH
= V3 OF WALL
THICKNESS

TYPICAL SUSPENDED SLAB AT WALL

TYPICAL SLAB ON GRADE

30 D. LAP

MAXIMUM LENGTH WITHOUT JOINT

ASSUMING ENDS ARE FREE

200 FT.

CONCRETE

BUILDINGS WITHOUT JOINT

TYPE "A" NEW BUILDING ADJOINING
EXISTING BUILDING

EXPANSION JOINT

LONG BUILDINGS

CONSTRUCTION JOINT TYPES
RECOMMENDED LOCATION OF
EXPANSION JOINTS

Jack A. Clark; Baume and Polivnick; Denver, Colorado

Heinzman and Clifton; Washington, D. C.



134 Poured in Place Concrete Construction: Preliminary Data

GENERAL INFORMATION ON TYPES
ON construction:
1. A one way slab system is suitable for heavy

loads on spans up to about 15 feet.

2. Pan-joist floors are economical for light loads

on fairly long spans. In place of the metal or

plastic pans. Paper tubes may also be used to

reduce dead weight.

3. Two-way solid slabs are economical for med-

ium to heavy loads on spans up to about 30 feet.

They are justified when the ratio of long to short

side of slab panel is 2 to 1 or less. Metal or plas-

tic pans or "domes" may be used to reduce dead

weight.

4. Flat slabs are girderless floor systems having

drop panels and column capitals. They are well

suited to carry either heavy or light loads as well

as large concentrated loads, the drop panels pro-

viding the necessary increase in cross sectional

area and depth to resist negative moments and

shears.

5. Flat plates are girderless floor systems without

drop panels or column capitals. Shear is an im-

portant consideration and in many cases special

shearhead reinforcement has to be provided (two

types are shown below). Domes may be used to

reduce dead weight producing essentially a two-

way joist system commonly referred to as a

"waffle slab".

6. For the various floor systems shown the Archi-

tect can determine rather quickly which system of

framing most economically suits a column spacing

and superimposed loading. The graphs shown are

based on designs for the dead weights of the floor

systems plus the indicated superimposed loads.

AREA OF COLUMN IN SQUARE INCHES
O lOO too 800 I200

W

IT

h 30
U)

li.

20

EXAMPLE

--j.-y. 20'x 20'
FLAT PLATE

25' X 25' BAY
"flat PLATE
'-OR WAFFLE

30' X 30' BAY
FLAT PLATE
OR WAFFLE

24' SQUARE

O lO 20 30
COLUMN SIZES IN INCHES*

PRELIMINARY SIZES OF REINFORCED
CONCRETE COLUMNS
FORMULA :

The area of any column in square inches for any

story is;

A
N(Wd + 1/2 Wl)B

A = column area in square inches

N = number of stories above

Wo + Wl = dead and live loads (psf)

B = bay area (sq. ft.)

For 8% reinforcement -^ fc " ^'^^^ P^'-

k = 3,650 for fy = 75,000 psi.

k = 3,170 for fy = 60,000 psi.

NOTE:The above equation and graph are based

on Working Stress Design (ACI 318-63)

*Columns are square with 8% reinforcment

f'c = 5,000 psi, fy = 75,000 psi and moment is

negligible. In addition to the dead load of the

structure, graph takes into account 35 psf for

partitions, mechanical and ceiling. Assumed live

load is 60 psf.

CANTILEVER
CROSS SECTION
FOLDED PLATED
Sufficient cantilever can help to counterbalance

the span. The usual span to depth ratio varies

from 1:10 to 1:15. Example: If span is 40' long,

the usual minimum depth is about 40/10 or 4'.

FORMULA :

Volume of concrete in Cu.Yds/Sq.Ft = th/324a.

h = ft. t = in. a = ft.

nlx
TIE RODS>^ ST

COLUMN

SECTION - BASKET TYPE

STIRRUPS

X/ V. V
/"^^

> ' A AA A A

<
<
<

PLAN - BASKET TYPE

L = C/C COLS.

W^ STUB

SECTION - STEEL GRILLAGE TYPE

l-j W^" STUB

S=^
-STEEL GRILLAGE
(CHANNELS OR
I BMS)

PLAN - STEEL GRILLAGE TYPE

TWO TYPES OF SHEARHEADS USED
IN FLAT PLATE CONSTRUCTION
The steel grillage shearhead is usually made up of

pairs of channels or I beams as shown. In the

case of concrete columns this grillage is welded to

a Wide Flange stub four to five feet long and em-

bedded in the column. In the case of steel col-

umns the grillage is welded to the column directly.

A distinct advantage of the steel grillage shearhead

over the "basket" of stirrups shown is that it will

allow openings in the slab adjacent to the columns.

The width of these openings depends on the dis-

tance between grillage members i.e. the stub or col-

umn size. Intermediate exterior columns have three-

quarter grillages and corner columns have half grill-

ages

I

BAY WIDTH]

END SECT.— 2 SEGMENT FOLDED PL.

SCHEDULE- 2 SEGMENT FOLDED PLATE

SPAN



Poured in Place Concrete Construction: Flat Plates and Slabs 135

z"-



136 Poured in Place Concrete Construction: Dome, Barrel, and Hyperbolic Shells

i_e:ngth

BARREI. SHELLS/ SPAN



Precast Concrete Construction Units 137

TYPE REQUIRED



138 Precast Concrete Construction Details

K. CAST IISJ BEA TOPPIMG

PRECAST
LEDGER
BEAM

fE. CAST llsi

HAUN4CH

-MULTI - STORV
PRECAST
COLUMN

LEDGER BEAM TO COLUMN
CONtslECTION

MULT I- STORY
PRECAST
COLUMN

DOUBLE TEE TO LEDGER
BEAM CONNECTION

BUILT-UP ROOF

GRAVEL
STOP

NSULATION

DOUBLE TEE

WELD leS CAST IN

DOUBLE TEE STEMS
CONTINUOUS V^ELD
CAST IN BOND BEAM
MASONRY BEARING WALL

DOUBLE TEE TO EXTERIOR
BEARING WALL CONNECTION
AT ROOF

DOUBLE TEE TO INTERIOR
BEARING WALL CONNECTION
AT ROOF

LOCK NUT

NON- SHRINK
GRO'"^7=4

PRECAST
COLUMN
BASE IE.

&^_^LEVELING NUT

FOOTING

"^0

COLUMN TO FOOTING DETAILS DOUBLE TEE TO STEEL
BEAM CONNECTION

WOOD BLOCKING

MASONRY WALL

TYPICAL RAKE DETAILS

^STRUCTURAL TOPPING SLAB
OR INSULATING ROOF FILL

PRECAST
PLANK

TOPPING SLAB

POURED - IN-
PLACE
CONCRETE

SOLID MASONRY
BEARING

DOUBLE TEE AT EXTERIOR
BEARING WALL DETAIL
AT FLOOR

DOUBLE TEE AT INTERIOR
BEARING WALL DETAIL
AT FLOOR

J- Jf-]f ,k-^GROUTE
/•"^ JOINT

XCIZ^

^ " I

'ANCHOR CAST-
IN PLANK AND
FIELD WELDED
TO ANGLE
CAST- IN

CONCRETE BM

PRECAST PLANK FRAMING DETAILS

Jack A. Clark, Baume and Polivmck; Denuer. Colorado

Frank Strasburger, C. E.; Strasburger & Soto and Duncan Gray, C. E.. Washington, D. C.



Prestressed Post -Tensioned Concrete Construction 139

L = 20' MIN TO 40' MAX,
PRACTICAL COLUMN SPACINGS
L = I.O X W TO 1.33 X W BEST
FOR 2 WAY SLABS.

INTERIOR SLAB BLOCK - OUT
WITH CENTRAL STRESSING
SYSTEM, TWO TENDONS STRESSED
SIMULTANEOUSLY ^ITH SPECIAL
JACK. EXTERIOR TENDON END
ANCHORS ENCASED IN SLAB.
ELIMINATES EXTERIOR FORM BLOCK- OUTS.

ANCHORAGE UNITS AND PRESTRESSING
JACKS. CHECK MFG'S. CATALOGS FOR
REQUIRED CLEARANCES. POCKETS FILLED
AFTER STRESSING OPERATIONS ARE
COMPLETED .

RECOMMENDED SPAN/DEPTH RATIO

ROOF 48

Check deflections, camber, and vibration.

Draped post-tension tendons precompress concrete to pro-

.vide resistance to tensile stresses produced by flexual bend-

ing due to dead -^ live loads on floor. Maximum tendon

spacing should not exceed 8 times slab thickness (t).

Practical solid slab thickness 6" min. to about 10" max.

without drop panels. For long spans cast-in place (not

lift slabs) haunched slabs or drop panels may be used. Hol-

low slabs or waffle slabs can also be used to reduce dead

load on long spans.

GENERAL CONSIDERATIONS :

1. Concrete strength usually 4000 p.s.i, at 28 days and at

least 3000 psi, at time prestressing, Hardrock aggregate or

lightweight concrete used. Low slump controlled mix is

required to reduce shrinkage. Shrinkage after prestressing

increases prestress losses.

2. Steel usually 240,000 p.s.i. to 270,000 p.s.i. minimum
strength. Size should be small enough to permit proper

curvature and accurate positioning in slab.

3. Tendons greased and wrapped or placed in smooth con-
duits to reduce frictional losses during stressing operations.

Length of continuous tendons limited to about 100 feet if

stressed from one end. Long tendons require simultaneous

stressing from both ends to reduce friction losses. Ten-
dons may be grouted after stressing or left un-bonded. Ul-
timate strength must be checked.

4. Minimum average prestress (Net prestress force/area of

concrete) = 150 p.s.i. to 250 p.s.i. minimum average pre-
stress required. Maximum average prestress usually 500
p.s.i. to avoid excessive creep losses.

ROOF BEAM

Post-tensioned beams and girders are prestressed by jacking tendons against the member itself. Permits casting at site for mem-
bers too large or heavy for transporting from factory to site.

prescon anchorage
note:

TREYSSINET V\/IRE ANCHOR AND JACK

Two-way post tensioned flat slabs average about 1 lb. of prestressing wire or strand per square foot for 24' to 28' bays. Additionally: at ordinary reinforcing steel runs about 0.5 lbs. per square foot.

Jack A. Clark: Baume and Polivnick; Denver, Colorado

Wright & Mok; Consulting Engineers; Silver Spring, Maryland



140 Lift - Slab and Tilt - Up Construction

LIFT-SLAB CONSTRUCTION
OEINERAI- NOTES :

The lift slab method of construction basically consists

of casting the reinforced concrete floor and roof slabs one

on top of the other at or near ground level and, after cur-

ing, lifting to their final position by hydraulic jacks. By

constructing in this manner, practically all of the structural

work and a large portion of the electrical and mechanical

work can be done within a few feet of the ground, thus

facilitating the placement of materials and reducing the

amount of labor required to perform these operations. The

above applies to the following lift-shapes:

1.

2.

3.

4.

5.

Space Frames (Steel or cone.)

Flat Slabs (Reinf. cone, postensioned, prestressed)

Vaults

Domes
Any structure for which in-place forming or erection is

expensive or has disadvantages.

UIFT-SUAB RESTRICTIONS

1. Uniform slab thickness required.

2. Cantilevers required.

3. Columns should be located as uniformly as possible.

4. Openings must be located away from shear zone.

LIFT -SLAB ADVANTAGES

1. Forms; only slab edge and other minor forming re-

quired, most of it done at ground level.

2. Steel: reinforcing steel, postensioned, placed at

ground level, no hoisting.

3. Concrete: placed at ground level, no hoisting.

4. Ceiling Treatment: no joint marks, grain markings or

other blemishes to be removed by rubbing and

cleaning.

5. Materials: use slabs as elevators to raise materials.

6. Electrical and Mechanical: sleeves for all floors can be

set at one time.

7. Inclement Weather Protection: early erection of all

slabs in any one section provides roof protection.

LIFTING METHOD (GENERAL)

Hydraulic jacks, especially designee for lift-slab construc-

tion, are placed on top of each column, ready to lift the

slabs as soon as they attain required strength. Lifting rods

are then connected to the steel lifting collars which are, by

this time, a permanent part of the slab, occasionally two or

more slabs are lifted at one time.

LIFTING COLLARS

One for each slab to be lifted, are stacked one atop another

around each column at the time the columns are erected.

They are made of steel and have fittings to which the lifting

rods of each jack are connected.

LIFT SHAPE (GENERAL)

The concept involves the development of a structural steel

skeleton in such a way that it can be fabricated on a flat

plane, then lifted and "sprung" into final position for a

spray coating of concrete or other material. The lift shape

process is basically a technique of construction. While the

lift shape technique involves a logical system of thrust and

counterthrust, the structural analysis itself is not signifi-

cantly different than for more conventional methods of de-

signing thin shell concrete.

TILT -UP CONSTRUCTION
GENEJ^AL NOTES :

Tilt up construction is a special form of precast concrete

construction. Walls are cast on the site in a horizontal posi-

tion, tilted to the vertical position, set in place and made an

integral part of the completed structure. There are a great

many different ways of designing and erecting such struct-

ures, particularly as to the details. Each designer and

builder has his own methods and details which he is con-

stantly trying to improve. It will be advantageous for the

designer to consult with possible contractors before the de-

sign and construction details are definitely established. He
should at least consider the personnel and equipment avail-

able in the area. Even small changes in design or construc-

tion procedure may result in appreciable saving in time and

money as well as providing a better structure.

ADVANTAGES

Tilt up is adaptable to a wide range of uses and architectural

effects. It has been used for many types of structures from

private homes and garages to multi-story office buildings,

although by far its greatest use has been for one story in-

dustrial and commercial buildings. Construction time is

relatively short with this method.

Wall panels must be designed for the conditions to which

they will be subjected in the completed structure and

during erection. The general design of the building will de-

termine whether the walls are load-bearing or non-load bear-

ing with a continuous footing or supported on the column

footings only. The design for these conditions after the

walls of reinforced concrete built in the conventional

manner, the only difference will be in details.

LIFTING STRESSES

Tilting a wall panel creates stresses not encountered in con-

ventional cast-in place construction and with some pick-up

arrangements an exact analysis may be rather involved. The
method of attaching the lifting equipment must be known
in order to determine the stresses. If the attachment is to a

stiff channel or angle bolted to the top edge of the panel,

the latter will be designed as a simply supported slab.

LOADS

The total load to be used in computing erection stresses

must be assumed. In addition to the dead load of the slab,

there is some resistance to the initial movement, the amount
depending on the type of bond prevention material, sur-

face condition of the floor, moisture condition lifting speed

and possibly other factors. Experience indicates that where
care is taken to prevent bond between the panel and floor,

the initial resistance to movement is only slightly greater

than that due to the weight of the slab.

WRAP OR GREASE^
END OF REINFORCEMENT
FOR INTERMEDIATE
COLUMN
PANELS WITH STRUCTURE
Erect panels before pouring column.

Column wall joint typical where movement at joint is

desired.

COLUMN-WALL JOINT DETAILS

l^-U4
BEST RESULTS OCCUR V/HEN
CANTILEVERS ARE PROPORTIONED
AS FOLLOWS:
Y = 25 % H MIN; 40 »/« H MAX.
X =2 5°/.. L MIN; 4.0% L MAX.
PLAN OF LIFT -SLAB

SLAB
READY FOR
LIFTING

ISOMETRIC OF LIFT- SLAB

NOTE :

Schematic shows jacks at top of columns, lifting rods,

shear bars under slabs. The slabs can be prestressed, post-

tensioned, or reinforced concrete.

TYPICAL COLLAR USED
CONSTRUCTION

IN LIFT - SLAB

LIFT — SLAB CONSTRUCTION

PREMOLDED FILLER'
OR RIGID INSULATION
PREFERRED FOUNDATION DETAIL FOR
TILT-UP CONSTRUCTION

fi&iS®

PANELS AS CURTAIN WALL
This detail to be used only as a closure and not where

stiffness is required.

TILT-UP CONSTRUCTION

James Morobitto; Baume and Polivnick; Denver, Colorado

Frank Strasburger, C. E.; Strasburger & Soto; Washington, D. C. and Heinzman and Clifton; Washington, D. C.



Precast Concrete Wall Units 141

a^^B
T ^v- 7FQ

-A^

% MINIMUM^

JOIISIT
BETWEEN
UNITS

e

ELEVATION SECTION
MULTI-STORV FACING TYPE UNITS

STRUCTURAL ANID

ELEVATION SECTION
SINGLE STORY FACING TYPE UNITS

EMBEDDED
L. CAST-IN
MONO-
LITHIC
COLUMN

I" MINIMUM SPACE
FOR ADJUSTMENT

STRAP IE.

CONNECTOR

cSrn^'^S^''^'' "^^^^ QUIRK- MITEREO

COLUMN
COVER
AT FIRST
FLOOR IF
EXPOSED
ALL
AROUND

COLUMN COVER WITH BUTT JOINT CORNERS
ADVANTAGE IS COLUMN COVER CAN BE COM-
BINED WITH FASCIA PANELS WITH OPEN
FIRST FLOOR AREA
ANCHORAGE SIMILAR TO QUIRK - MITERED
CORNER

{SESEZZ

MECHANICAL SPACE
FOR PIPING, DUCTS.
ETC.

COPING V\//DRIP
GROOVE
(OPTIONAL)-

^3ME}S1
f^

1

..
. .^.^;--i||l.v.-.|



142 Precast Concrete Wall Units: Details

-REGLET CAST Ifsj UNIT FOR
BASE Flashing to extend
UP UNDER CAP FLASHING

plate ANCHOR
EMBEDDED
IN W/ALL

I-BEAM WELDED TO
PLATE ANCHOR. NOT
REQUIRED ON NEW
CONSTRUCTION-.

-Z. TIE BACK
'WEDGE ANCHOR OR UNISTRUT

SECTION AT ROOF
LATERAL SUPPORT AT CONCRETE

-WELD PLATE TO I-BEAM
THEN WELD ANGLES IN
FACING PANELS TO PLATE

CONNECTION FOR ACCESS FROM
FACE OF UNITS ONLY
note:
The principal is the same for existing masonry,

new masonry or structural steel.

SILL DETAIL AT FIXED WINDOW
JAMB SIMILAR

-LEVELING L. W/BOLT FOR
VERTICAL SUPPORT. WELD
AFTER ADJUSTMENT OF
ALL PANELS IS COMPLETE

ADJUSTABLE

-LATERAL SUPPORTS MIN.
2 PER PANEL TIGHTEN
CONNECTION ONLY AFTER
ALL PANELS ON THE FLOOR
ABOVE ARE IN PLACE.

"STRAP ANCHOR CAST IN
PANEL WITH SLOTTED
HOLES FOR ADJUSTMENT

SECTION OF COMPRESSION SUPPORT
AT INTERMEDIATE JOINTS

ANGLE CONNECTED WITH
EMBEDDED THREADED
RODS TO FOUNDATION

-

ALWAVS PROVIDE SLOTTED
HOLES IN L LEGS

( DIFFERENT DIRECTION
EACH LEG FOR VERTICAL
AND HORIZONTAL
ADJUSTMENT I-

- STRAP ANCHOR
EMBEDDED IN
PRECAST UNIT

TYPICAL PLAN SECTION OF STRAP
ANCHOR CONNECTION AT STEEL

LEVELING L CAST IN
PANEL, ANCHOR TO
PANEL REINFORCEMENl

SECTION AT LEVELING DEVICE
FOR STRUCTURAL STEEL BEAM

Adjustment minimums

SECTION AT FOUNDATION

REBAR
ANCHORS
TO COLUMN

CAST-IN - PLACE COLUMN
POURED AFTER PRE- CAST
PANELS ARE ERECTED,

STRAP
ANCHOR
CAST IN
PANEL

s^.^>ii:=
J^ Jy\

?

MASONRV
BLOCK
BACK -UP

BENT ROD

NON-SHRINK
GROUT
FILL

PLAN DETAIL OF JOINTCONCRETE FRAME
SECTION AT CONNECTION OF
FLAT PANELS TO MASONARY

COMPRESSIBLE GASKET
BACK UP PER MFR'S
RECOMMENDATION - SEALANT

I / ^3/B' MINIMUM
/ ' < JOINT

SEALANT JOINT DETAIL

note;
Joints can be used to great advantage by

accenting them.

ONE SIDE CENTERED
REVEAL JOINTS

SOLID INSULATION BOARD
Solid Insulation board surface applied to back of

panel provides good values at reasonable cost.

CELLULAR CONCRETE
Cellular concrete has fair insulation values but re-

quires greater thickness of the wall section.

7-^.

-

-;<
r ., j^, :-^' Jv'^ —'<::-- 3

FOAM PLASTIC CORE
Foam plastic core has fair insulation values. Used

for double faced walls finished both sides. It is

more expensive and requires greater handling

control.

INSULATION METHODS

Jack A. Clark, Baume and Polivmck, Denver, Colorado



Concrete Surfaces and Textures 143

CONCRETE SURFACES - GENERAL
Architectural finishes are as varied and possible as the cost

and effort expended to achieve them. There are three ba-

sic ways to improve or change the appearance of concrete:

1. By varying the materials. I.e. using a colored matrix and

exposed aggregates.

2. Changing the mold or form by such means as a form

liner.

3. By treating or tooling the concrete in the final stages of

hardening by sandblasting or bush hammering.

The aim is to develop and secure maximum benefit from

one of three features— color, texture and pattern-all of

which are inter-related. Color is the easiest method of

changing the appearance of concrete. It should not be

used on a plain concrete surface with a series of panels

since color matches are difficult to achieve. The exception

is possible when white cement is used, usually as a base for

the pigment to help reduce changes of color variation.

Since white cement is expensive, many effects are tried

with grey cement to avoid an entire plain surface. Colored

concrete is most effective when it is used with an exposed

aggregate finish.

VARVING MATERIALS AND
EXPOSING SURFACES
1. Brushing surface about 18 hours after casting is least

expensive method.

2. Washing and brushing surface sprayed with retarder 12

to 24 hours after casting.

3. Glue bed aggregate transfer method is used to face pa-

nels with expensive aggregates and varied textures by glu-

ing the aggregate to a liner.

4. Sand bed aggregate transfer method is used to face pa-

nels with larger stones.

5. Hand-pressign aggregate after casting. Thismethod

along with the sand aggregate method is used to double

face panels.

5. Hand-pressing aggregate after casting. This method

PIECES OF FLAT
STONE EMBEDDED
IN SAND

LARGE
EXPOSED
AGGREGATE

FORM LINERS (PRESENTLY USED)
1. Sandblasted Douglas Fir or Long Leaf Yellow Pine

dressed one side away from the concrete surface.

2. Flexible steel strip formwork adapted to curved sur-

faces (Schwellmer System).

3. Resin-coated, striated, or sandblasted plywood.

4. Rubber mats.

5. Thermoplastic sheets with high glass or texture laid

over stone etc.

6. Formed plastics.

7. Plaster-of-paris molds for sculptured work.

8. Clay (sculpturing and staining concrete).

9. Masonite (Screen side).

10. Standard steel forms.

1 1. Wood boarding and reversed battens.

12. Square edged lumber dressed one side.

TOOLING SURFACES
1. Stamping with various tools or rollers.

2. Brooming.

3. Rubbing.

4. Scraping.

5. Grinding.

6. Bush-hammering

7. Sandblasting.

KIND OF COMMON AGGREGATE
1. Quartz-clear, white, rose.

2. Marble—green, yellow, red, pink, blue, grey, white and

black.

3. Granite-pink, grey, black and white.

4. "Gravels"— brown, reddish-brown.

5. Ceramic— full range.

6. Vitreous or glass-full range.

SMOOTH

-

BUSH HAMMERING DETAILS

A' OR 8' O.C- TVPICAL

^~P^

ODT-iOO

AGGREGATES
UNIFORM IN SIZE
QUARTZ , MARBLE

EXPOSED GRAVEL
AGGREGATE
PANEL

EXPOSED AGGREGATE SURFACES

SQUARE EDGED
LUMBER - DRESSED
ONE SIDE

~ ~1
>

I

PATCH TO MATCI-
SURROUNOING
SURFACE

TIE -HOLE TREATMENT

SANDBLASTED
TO EXPOSE
AGGREGATE

EXAMPLES OF TEXTURES OBTAINED BY USE OF FORM LINES

Jack A. Clark; Baume and Polivnick; Denver, Colorado
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146 Building Code Requirements for Masonry

BUILDING CODE REQUIREMENTS FOR MASONRY. USAS A41. 1-1953.0.

Scope: Minimum requirements for design and construction of non-reinforced masonry. Does not cover veneer or fire protection requirements

ALLOWABLE COMPRESSIVE STRESSES IN UNIT



Building Code Requirements for Masonry 147

BUILDING CODE REQUIREMENTS FOR REINFORCED MASONRY. USAS A4-I.2-IS60

Scope: Minimum requirements for design and construction of reinforced masonry built with solid or hollow masonry units.

COMPRESSIVE STRENGTH OF UNITS AND MASONRY
COMPRESSIVE STRENGTH
or UNITS

1 ,000 to 1,500 psi

Over 1,500 to 2,500 psi

Over 2,500 to 4,000 psi

Over 4,000 to 6,000 psi

Over 6,000 to 8,000 psi

Over 8,000 to 10,000 psi

Over 10,000 to 12,000 psi

ri.,rtr 1 o rtnr\ ^^.Over 12,000 psi

ASSUMED COMPRESSIVE
STRENGTH OF MASONRY f'm«

900 to 1,150 psi

1,151 to 1,550 psi

1,551 to 2,000 psi

2,001 to 2,400 psi

2,401 to 2,700 psi

2,701 to 2,900 psi

2,901 to 3,000 psi

3,000 psi

*Based on h/d of 2.0

note:
Use gross area for masonry of solid units and net area for

masonry of hollow units.

WALLS
Minimum thickness: 6 in.

Maximum unsupported height or length, 25 t

Allowable axial stress: 0.20 f'm for h/t of 10 or less, and

reduced proportionally to 0.15 f'm for h/t of 25

Minimum reinforcement: 0.002 bt

MINIMUM REQUIRED STRESS VALUES
DESCRIPTION



148 Brickwork
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Brick Courses - Modular 149

2 2/3" « 8" NOMINAL

BRICK SIZES

For 1/4" Joint

For 3/8" Jomt

•For 1/2" Joint

3 3/4 " X 2 3/8 " X 7 3/4
"

3 5/8" X 2 1/4" K 7 5/8"

3 1/2" X 2 3/16" X 7 1/2"

3 1/5" X 8" NOMINAL

BRICK SIZES
' For 3/8" Jomt

For 1/2" Joint

3 5/8" X 2 13/16" X 7 5/8'

3 1/2" X 2 11/16" X 7 1/2'

4" X 4" X 8" NOMINAL

BRICK SIZES

For 1/4" Joint 3 3/4" x 3 3/4 " x 7 3/4"

•For 3/8" Joint 3 5/8" x 3 5/8 " x 7 5/8"
• • For 1 /2 " Joint 3 1 /2 " x 3 1 /2 " x 7 1 /2

"

2 2/3" X 12" NOMINAL

BRICK SIZES

For 1/4" Joint

' For 3/8" Joint

For 1/2" Joint

3 3/4" X 2 3/8" X 11 3/4"

3 5/8" X 2 1/4" X 11 5/8"

3 1/2" X 2 3/16" X 11 1/2"

Joint selected determines brick size,

5 courses = 4 modules 116").

NOMINAL HEIGHTS OF 3 1/5" COURSES TO & OF JOINT
READ FROM BOTTOM UP.

4" X 4" X 12" NOMINAL

BRICK SIZES
For 1/4" Joint 3 3/4" x 3 3/4 " x 1

1

3'4 •

For 3/8" Joint 3 5/8" x 3 5/8 " x 11 5 '8

For 1/2" Joint 3 1/2" x 3 1/2" x 11 1/2'

SCR 6" X 2 2/3" X 12" NOMINAL
For 1/2" Joint 5 1/2" x 2 1/8" x 11 1/2"

Joint selected determines brick size

3 courses = 2 modules (8 "I

NOMINAL HEIGHT OF 2 2/3" COURSES TO & OF JOINT.

READ FROM BOTTOM UP

31

30



150 Brick Courses- Non Modular

VERTICAL BRICK COURSES
NUMBER OF BRICKS
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HORIZONTAL BRICK



152 Masonry Wall Construction
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Cavity Walls 153

RECTANGULAR
TIE

INSULATION
(IF DESIRED)

TRUSS TIE LADDER TIE
^'i6

PiOUND TIES-
OR TIES OF
EQUIVALENT
STIFFNESS
SPACED NOT
OVER 36" HOP -
IZONTALLY AND
IB" VERTICALLY,
OR 2-*" VERTICALLY
AND 27" HORIZONTALLY

CAVITY WALL TIES

CALKING

BRICK SILL FLASHING

PLASTERED
DIRECT
METAL WALL

DOVETAIL
ANCHOR

FLEXIBLE ANCHORAGE

FOAM
NEOPRENE PAD

FLASHING

PLASTERED
DIRECT

FLASHING

WEEP HOLES AT 24'

TYPICAL CAVITY WALL SECTIONS

Structural Clay Products Institute; McLean, Virginia

FLASHING

WEDGE INSER

ANGLE
WEEP HOLE

ELASTIC
SEALANT

^a•
FOAM

NEOPREN

SHELF ANGLES



154 Brick Bearing Walls

t^

IO"RBM BEARING WALLS - 8" REINFORCED CONCRETE FLOOR 12" BRICK AND BRICK CAVITV WALL WITH S" BRICK BEARING
PARTITION— PRECAST CONCRETE FLOOR

NOTE:

1. Cavity may be insulated.

BRICK AND BRICK CAVITV BEARING WALLS - STEEL JOIST FLOOR
NOTES:
1. Cavity width may vary from 2" to 4" in nominal width.

2. Horizontal joint reinforcement may be desirable at joist bearing to

act as a bond beam.

3. Insulation may be added if desired.

METAL TIES

BOND BEAMS

12" BRICK AND TILE BEARING WALLS - STEEL JOIST FLOOR

NOTE :

1. Bond beams are desirable at joists bearing to distribute stresses due
to load and differential building movement.

f ' ^ -" ^/"^^

12" BRICK WAL

BOND BREAKS

<*

EXPOSED CONCRETE

EXPANSION JOINT

1. Metal ties may be used in lieu of masonry headers.

2. Edge beam helps control concrete curling.

2" BRICK BEARING WALLS - S" WAFFLE FLOOR

NOTES:
1. Brick wail may be metal-tied in lieu of masonry headers.

2. Expansion joint may not be required between floor and exterior wall.

Structural Clay Products Institute; McLean, Virginia



Reinforced Brick Masonry 155

2" SPACE
FILLED WITH
GROUT

WALL SECTION

^^\(m^
CONCRETE

ALTERNATE FOUNDATION
RETAINING WALLS

lO" BRICK AND TILE
CAVITY WALL

mmmSnaDgra
a" VERTICAL
CELL TILE WALL

BRICK AND TILE
COMPOSITE VS/ALL

REINFORCED PILASTERS

HORIZONTAL
STEEL

'/«"4> LATERAL
TIES IN I,

JOINTS

12" SQUARE
BRICK PIER

16" SQUARE
BRICK PIER

BRICK FLOATING
IN GROUT

LATERAL TIES

20" SQUARE
BRICK PIER

REINFORCED PIERS

BRICK
FLOATING
IN GROUT

WALL SECTION » ALTERNATE
BOND BEAMS

WALL SECTION -DIVING AREA
SWIMMING POOLS

3'/a" RBM "B" - WT = 36 5 P S F

TABLE OF SAFE SUPERIMPOSED



156 Expansion Joints and Flexible Anchorage

TYPICAL EXPANSION JOINT PLACEMENT

ELASTIC JOINT
SEALANT

PREMOLDED

METAL TIES 16"

'J^ O.C. VERTICALL

EXPANSION JOINTS IN STRAIGHT WALLS

^ELASTIC JOINT
/ SEALANT

EXPANSION JOINT
FILLERS

PREMOLDED
COMPRESSIBLE
FILLER

BUILDING FELT TO
BREAK BOND

FLEXIBLE
ANCHORS

PREMOLDED
COMPRESSIBLE
-FILLER

AT COLUMN

IN STRAIGHT WALL
EXPANSION JOINTS NEAR CORNERS IN
SKELETON FRAME

ELASTIC JOINT
SEALANT
PREMOLDED

BUILDING FELT
TO BREAK
BOND

CONTINUOUS JOINT REINFORCING
4' AROUND CORNER 16" O.C,
VERTICALLY

EXPANSION JOINTS AT OFFSETS
-(IF DESIRED)

EXPANSION JOINTS AT PILASTERS

^FLEXIBLE ANCHORS

ELASTIC JOINT
SEALANT
PREMOLDED
COMPRESSIBLE
FILLER

BUILDING FELT
,TO BREAK BOND

METAL TIES 16"

O.C. VERTICALLY

EXPANSION JOINTS AT CONCEALED COLUMN

ELASTIC
JOINT
SEALANT

PREMOLDED
COMPRESS -
IBLE FILLER.

BUILDING FEL
TO BREAK
BOND

CONTINUOUS
JOINT REINFORCING 2' EACH'
WAY FROM JUNCTURE

EXPANSION JOINTS AT JUNCTURES

EXPANSION JOINT DETAILS

3/v MINIMUM

WALL TIE

FLEXIBLE
ANCHOR

WALL TIE-

' FLEXIBLE
ANCHOR

ANGLE WELDED
TO BEAM

PLAN AT BEAM SECTION AT
BEAM

PLAN AT BEAM SECTION AT
BEAM

JOINT REINFORCING
4-0' EACH WAY FROM
CORNER

3/^- MINIMUM

METAL WALL TIES
PLAN AT ANCHOR SECTION AT

ANCHOR
WALL ANCHORAGE TO CONCRETE BEAMS

MASONRY CLEAR OF COLUMNS FLEXIBLE ANCHORAGE DETAILS

Structural Clay Products Institute; McLean, Virginia

FLEXIBLE
ANCHOR

PLAN AT ANCHOR

WALL ANCHORAGE TO STEEL BEAMS

SECTION AX
ANCHOR



Garden Walls 157

IMOMINAU

PLAN

Four inch thick Serpentine walls have been built with radii up to 20' -0" in the South,

Radii under 7'-0" are advisable in the North.

Use running bond.

No reinforcing is used in the wall.

RELATIONSHIPS OF 4" SERPENTINE WALLS

SECTION
SERPENTINE GARDEN WALLS

MOLDED BRICK ROWLOCK BRICK

HEIGHT ABOVE
FOUNDATION
(H)



158 Lintels: Reinforced Brick Masonry

TABLE



Lintels: Loose Steel and Precast Concrete 159

"ERIOR L

^EXTERIOR L ^EXT. L

S'BRICK 12" BRJCK BRICK
CAVITY WALL

4-" BRICK 8> 2"
STOME FACING

4-" BRICK OR STONE
WITH CONC.BLOCK
OR CLAY TILE

LOOSE STEEL LINTELS FOR
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SKEWBACK - '/2"IPER FT OF SPAN
l\ FOR EACH A" OF

I

ARCH DEPTH fs^

PARABOLIC

Structural Clay Products Institute; McLean, Virginia
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162 Concrete Blocks

STRETCHER COISITROL JOINT
V^= S'. B", 12"

BOND BEAK/I GRADE W= 8", lO", 12'

CORNER

CORNER RETURNW = 4", 6", a". lO", 12"

SA6H
^^ = 6", a", lO", 12"

SILL
w= e"

COLUMN * CHIMNEY *
PILASTER INSERT*

TYPICAL CONCRETE BLOCK SHAPES

BLOCK SPECIFICATIONS AND FIRE RES
1. A solid (load bearing) concrete block is a unit whose

cross-sectional area in every plane parallel to the bearing

surface is not less than 75% of the gross cross-sectional

area measured in the same plane. (ASTM C145-64T)

2. A hollow concrete block is a unit whose cross-sectional

area in every plane parallel to the bearing surface is less

than 75% of the gross cross-sectional area measured in the

same plane. (ASTM C90-64T)

3. Actual dimension is Vs" to Vi" less than nominal

shown.

4. All shapes shown are available in all dimensions given in

chart except for width (W) which may be otherwise noted.

'. Available in special sizes (does not refer to table shown)

5. Because the number of shapes and sizes for concrete

masonry screen units is virtually unlimited, it is advisable

for the designer to check on availability of any specific

shape during early planning.

6. Screen units should be of high quality, even though

they seldom are employed in load-bearing construction.

When tested with their hollow cells parallel to the

direction of the load, screen units should have a compress-

ive strength exceeding 1,000 psi of gross area; a quality of

concrete unit comparable to "Specifications for Hollow

Load-Bearing Concrete Masonry Units" ASTM C90—65T.

7. Building codes are quite specific in the degree of fire

protection required in various areas of buildings. Local

building regulations will govern the concrete masonry wall

section best suited for specific applications. Fire-resist-

ance ratings of concrete masonry walls are based on fire

tests made at Underwriters' Laboratories, Inc., National

Bureau of Standards, Portland Cement Association, and

other recognized laboratories. Methods of test are

described in ASTM El 19 "Standard Method of Fire Tests

of Building Construction and Materials".

8. The fire-resistance ratings of most concrete masonry

walls are determined by heat transmission measured by

temperature rise on the cold side. Fire endurance can be

calculated as a function of the aggregate type used in the

block unit, and the solid thickness of the wall, or the

equivalent solid thickness of the wall when working with

hollow units.

ISTANCE DATA
9. Equivalent thickness of hollow units is calculated from

actual thickness and the percentage of solid materials.

Both needed items of information are normally reported

by the testing laboratory using standard ASTM pro-

cedures, such as ASTM C140 "Methods of Sampling and

Testing Concrete Masonry Units". When walls are

plastered or otherwise faced with fire-resistant materials,

the thickness of these materials is included in calculating

the equivalent thickness effective for fire-resistance. Es-

timated fire-resistance ratings shown in the table are for

fully protected construction in which all structural mem-

bers are of incombustible materials. Where combustible

members are framed into walls, equivalent solid thickness

protecting each such member should not be less than 93

percent of the thicknesses shown. Plaster is effective in in-

creasing fire-resistance when combustible members are

framed into masonry walls, as is filling core spaces with

various fire-resistant materials.

10. The following are minimum equivalent thicknesses for

rating of:

NOMINAL DIMENSIONS OF TYPICAL
CONCRETE BLOCK SHAPES
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ENLARGE
SLAB AT
WALLS S"
THICK AMD
ABOVE^

MOISTURE
^ BARRIER

T^

COMPACTED EARTH
OR GRAVEL

BEARING \A/ALL

13
NON- BEARING WALL

PLASTER

METAL LATH
OR HARD-
WARE CLOTH
EVERY 2 ND
COURSE

ML
BEARING AND NON BEARING

DDI

I ''a" X I
'/«" X 30"

STRAP WITH
3" RIGHT
ANGLE BENDS -

AT 32"O.C
MAXIMUM

'criczi

•tE
d:i

&-

HALF
LENGTH
PARTITION
BLOCK

BENT ENDS
IN CORES
-FILLED WITH
CONC OR
MORTAR

BOTH WALLS BEARING

INTERIOR WAULS ON GRADE BONDING or INTERSECTING WALUS

PRECAST
CONCRETE
LINTEL

CAULKING

CAULKING

. 3/^ LENGTH
BLOCK

PRECAST
CONCRETE
SILL

PRECAST
CONCRETE
SILL

CAULKING

EXPANSION JT

FILL CORES
OR SOLID
MASONRY

MET, LATH

DOOR SILL AT FIRST FLOOR

POURED
CONCRETE
SILL

EXPANSION JT

EXTEND
BELOW
FROST
LINE

DOOR SILL AT BASEMENT

Roberts. Dame, R. A.; Kensington, Maryland

HALF
LENGTH
BLOCK

tp4:|a;[ZJ^-C=3|-^0

•:Qfa:OC=3-RC3
METAL TIES EVERY
TWO COURSES
VERTICALLY

CORNER CONSTRUCTION- CAVITY
WALL- PLAN VIEVA/

2" {M IN.THICKNESS)
CONCRETE
SLOPED

CHIMNEY FOOTING ON INTERIOR WALL
NOTE:

Slope ashpit above cleanout door level for ease in sweeping

out.

-EXPAN, JH

CHIMNEY FOOTING ON EXTERIOR WALL
NOTE:
Slope ashpit above floor level for ease in sweeping out.

METAL TIES-

MIN. BEARING
OF 3" FOR
\A/D. JOISTS
(TYPICAL)

feett<^-^-f-tt4<^r<(<yw<(

FINISH FLOOR

FRAMING OF CAVITY \A/ALL AND \A/OOD
JOIST FLOOR

SOLID
CONCRETE
BLOCK

CONC. FILLED
CORES OR
SOLID
CONCRETE
MASONRY

i{\m(«\' X':^'<K-^^^^^^

WOOD JOIST- MIN
BEARING OF 3'
(TYPICAL)

I'-W" X '
'/»• TWISTED

STEEL PLATE
JOIST ANCHOR
AT 6' INTERVALS
OR EVERY 4TH
JOIST

FRAMING OF WALL AND WOOD
JOIST FLOOR
NOTE-.

Joists parallel to and adjacent to walls anchored at 8 foot in-

tervals. Anchors should engage three joists.

SOLID
CONCRETE
BLOCK

r'CONTIN /
WAT E R - /
PROOFED
RIGID
INSULATION

FRAMING OF WALL AND SOFFIT
BLOCK JOIST FLOOR I CONCRETE
BLOCK JOIST FLOOR SIMILAR)

eCALE ALL DRAWINGS 1/2" « l*-0"



164 Concrete Block Wall Control Joints

CONTROL JOINTS

TVPICAL HORIZONTAL.
JOINT
REINFORCEMENT

FLUSH WALL PILASTER AND CONTROL JOINTS

TVPICAL CONTROL JOINT LOCATIONS

CONTROL JOINT SPACING FOR MOISTURE CONTROLLED,
TYPE I, <a BLOCK UNITS

RECOMMENDED SPACING OF
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SINGLE UNIT - STRUCTURAL CLAY TILE WALLS

dI ^D

aria
dUd dHd

DENISON SPEEDTILE KWIKL AV

SINGLE UNIT- STRUCTURAL CLAY TILE WALLS

^̂
^^^^

^um
n

^̂
^̂
^^^

^̂^ip^̂
-^V:

^̂
^

CDDCZl

DDD
nnn
izziaczi

DDD
^^n
K^^o CD a CD

^^

(C s^

T^

m̂
^ -Tj-VdK r-i_rT_r

n
^^^

u>^
HEATH CUBE KWIKLAY

S" X 5'/3" X 12" UNn

\A/IDTH OF BEAM

hJOTE C= DESIGN WIDT^
OF CONCRETE JOISTS

PLAN VIEW OF COMBINATION SLAB

NOTE.- D = EFFECTIVE DEPTH

"O 10 DDD
an

PLASTER

EXPOSED TILE'
SECTION THROUGH COMBINATION SI-AB

COMBINATION TILE a CONCRETE SLAB

oWn

^̂ CO

SPEED -A-BACKER

SI

SPEEDTILE

dMd

KWIKLAV

COMBINATION BRICK » CLAY TILE -I2"WALLS

iMDICaTES position OF WATERPROOF
MEMBRANE, IF USED

SECTIONS THROUGH TYPICAL CLAY TILE
SUBFLOORS

Structural Clay Products Institute; McLean, Virginia



166 Structural Facing Tile: 6T Shapes - Nominal 5 '/2" x 12" Face

C3ROUP n
6T20
SAME. SQUARE
EDGE .6T lO
KERFED FOR
6T20B

FINIISHEO

GROUP n
6T20A
SAME, SQUARE
EDGE, 6TIOA

SX TCHEF
6TC
6 TO GR
6 TC SU(SHOWN)
6 TC SM

FINISHED

4." STRETCHER

6TGR (SHOWN)
6TSU
6T SM

3V
^"STRETCHER
6TCD(FlrsllSHED
2 FACES)

GROUP S GROUP ur

6T2* AR

GROUP 12

6T304R
USE \A^ITH SLOPE SILLS
AtsJD BULLNOSE JAMBS

SILLS, CAPS a MITERS

6" STRETCHER
6TCSO
6TC60 GR (SHOWN)
6TCSO SU
6TC60 SM
6TC60D (FINISHED
TWO FACES)

...=^

sTceo
STCSO GR (SHOWN)
6TC80 SU

STRETCHER GROUP

3V 1^ '^' ^Rouprz
6T502NR

6T504-NR

6T5*ANR

RECESSED

COVE BASE (NON RECESSED EXCEPT AS NOTED)

Structural Clay Products Institute; McLean, Virginia

6T4
KERFED FOR 6T4B

5T4.
KERFED FOR
5T4B

ST2
KERFED FOR 6T2B

CORNERS a JAMBS

GENERAL NOTES-

Number with suffix R denotes right hand shape; similar left hand shape takes suffix L.

Type and directions of scoring and coring are optional with the manufacturer. In general, the
manufacturer standardizes on either the horizontal or vertical coring. This note also applies to
8w shapes shown on preceding page.



Structural Facing Tile: 8W Shapes - Nominal 8" x 16" Face 167

ew 2o
KERFED FOR
SWSOB

GROUP n
ewio
KERFED FOR 8WIOB

8W24CR eW24AR BW30R t
GROUP nr

iW3*R t

GENERAL NOTE :

Suffix B denotes soap with 3 V 4" reveal or return

Units designated t are kerfed for soap with 3 V4" revea

SWC 4" STRETCHER
ewCGR SCORED BACK
8WCSU lUtslSELECTED
UNGLAZED BACK){SHOWN)
BWCSM (UNSELECTED
GLAZED BACK)

8WC60
ewC60SU(SHOWrsi)
S WC60 GR
8VVC60D (TWO FACE)
8 WC60SM

FINISHED

8WCD 4-" STRETCHER
(FINISHED 2 FACES)

STRETCHER GROUP

SILLS, CAPS a MITERS

eW57NR 8W504NR
COVE BASE- NON RECESSED EXCEPT AS NOTED

Structural Clay Products Institute; McLean, Virginia

8W4
KERFED FOR eW4B

8W2
KERFED FOR S W2B

GROUP I

6W2
KERFED FOR 6VA^2B

CORNERS a JAMBS



168 Structural Facing Tile: Vertical Coursing

VERTICAL COURSING

NUMBER
OF
COURSES
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TYPE 1

*- IN. NON -LOAD-
BEARINO PARTITION
FACED ONE SIDE

TYPE 2
A IN. NON -l_OAD-
BEARINO PARTITION
FACED BOTH SIDES

TYPE 3
•4 - IN. NON- LOAD-
BEARING PARTITION
FACED EACH SIDE WITH
A DIFFERENT COLOR

TYPE 4
6-IN. WALL
FACED ONE SIDE

TYPE S
6-IN. V\/ALL
FACED BOTH SIDES
METAL TIE BOND

FACING TILE

STRETCHER

2" STRETCHER

METAL TIES^="
16" O.C. VERTICALLY
36"O.C.
HORIZONTALLY

6T50 AN

STBON

FACING TILE -^

4" STRETCHER

GLAZED BRICK

METAL TIES
I6"0,C. VERTICALLY !

36" O.C. f

HORIZ ONITALLY

6" STRETCHER

TYPE 6
6- IN. WALL
FACED BOTH SIDES
MASONRY BOND

TYPE 7
8- IN. WALL
FACED BOTH SIDES
METAL TIE BONO

TYPE 8
lO- IN. CAVITY WALL
OLAZED BRICK ONE FACE.
TILE ONE FACE

TYPE 9
12-IN. CAVITY WALL
GLAZED BRICK ONE FACE
TILE ONE FACE

WAUL SECTIONS AND PROPERTIES
WALL TYPE NUMBER



170 Stonework: General Introduction

GENERAL.

Natural stone is employed in a wide variety of applications

in building. Today it is used most extensively as a non

structural material and in combination with other mater

iais as a facing, a veneer, or for decorative purposes. How-
ever, its use with precast, post-tensioned, and various

sandwich and panel systems is increasing.

CAST STONE
Cast stone is used in much the same manner as cut stone.

It is anchored in similar fashion except that much of the

anchoring may be cast into the units during fabrication.

COMPOSITION

(see chart this page)

Stone is composed of mineral aggregates in varying mix-

ture and formed over a long period of time by one or more

of three basic processes. The variations in mineral content

and process of formation dramatically affect the texture,

color, and physical properties of the final stone. Vast dif-

ferences in porosity, hardness, and structural characterist-

ics may occur among samples of the same stone. This is

particularly true of marbles, limestones, and sandstones.

The minerals are classified into the silica, silicate, and cal-

careous groups. The first two of these are quartz minerals

or quartz with other metallic bases and are usually found

in abundance in the harder, more durable stones depend-

ing on the nature of the binder or "cement". The cal-

careous group is made up largely of the lime minerals

which are softer and often appear as the binder for the

silicas.

PROCESS OF FORMATION
Stone is grouped into three classes according to the pro-

cess of formation: 1) igneous — or volcanic, 2) sedimen-

tary, and 3) metamorphic. These processes are often inter

dependent and many samples are the result of more than

one process.

Igneous — or volcanic stone is formed from molten mater-

ial heaved near the earth's surface and slowly cooled. It is

usually crystalline and homogeneous in structure. Exam-

ples are granite and traprock.

Sedimentary stone is formed in layers of deposits of shell

fragments, disintegrated stone, or sand which have been

cemented under pressure below the surface of the earth.

Sandstone, limestone, and some so-called marbles are in

this class.

Metamorphic stone is formed through reconstitution due

to great heat and additional pressure. Examples are mar-

ble, slate, and schist.

QUARRYING. CUTTING AND FINISHING

Rough stone is quarried by blasting from large deposits.

It is then broken to size and dressed or shipped unfinished.

Cut stone and veneer is quarried in blocks up to fifty tons

by channeling, wire sawing, or drilling. The block is cut

into slabs or pieces of desired size by gang sawing,

diamond sawing, wire sawing, or machining. Final cutting

and shaping may be done by splitting, shearing, machin-

ing, or hand tooling. Surface finishing, polishing, tooling,

and special treatments such as heating, flaming, and chem-

ical application are often employed for final texture and

color. The final working processes are often performed by
stone fabricators who are separate from the quarry. Seal-

ing and final cleaning is usually performed at the job site.

PRINCIPAL BUILDING STONE

Igneous Group

granite

traprock

lava stones

Sedimentary Group

limestone: dolomitic, oolitic, crystalline, traver-

tine marble.

sandstone: bluestone, brownstone, silica sand-

stone, lime sandstone, and many con

glomerate varieties.

Metamorphic Group

marble*

slate: clay slate, mica slate

schist

gneiss

quartzite

'Note: many so-called marbles are actually dolomitic

limestones and belong in the sedimentary group.

KINDS, CHARACTERISTICS
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^^^^^F,^

RUBBLE AND ROUGHLY SQUARED STONE MASONRY - ELEVATIONS SHOWING FACE JOINTING

II II II 1



172 Masonry Anchors

ALSO EXTENDED LEGS UP OR DOWN,
EQUAL OR UNEQUAL-^

COMMON

STRAP ANCHOR

k 11

LENGTHS VARY

CRAMP ANCHOR

r (%^L

BENDS USUALLY
3/4", I", 1 1/4"

TWISTED STRAP TV(/0-\A/AY STRAP STRAP e> DOVS/EL STRAP a ROD

CLIP a LOOP SLOTTED CLIP FLATHOOK S BOLT SOFFIT STRAPS

CORNER

CRAMP e> DO\A/EL U-STRAP 8> RODS

DOVETAIL ANCHOR TWO-WAY DOVETAIL DOVETAIL a DO\A/EL DOVETAIL CLIP a T-BOLT CLIP a POWER STUD STRAP a ROD CRAMP

FLAT STOCK ANCHORS FOR CUT STONE AND VENEER STONE

ROD ANCHORS ROD CRAMP EYE ROD a DOWEL EYE BOLT a DOWEL HOOKED BOLT DISC a ROD

THREADED
INSERT FOR
CONCRETE

PLATE a BOLT LEWIS BOLTS TAMP -IN ANCHOR WIRE ANCHORS ADJUSTABLE WIRE ADJ INSERT WIRE

ROUND STOCK ANCHORS — ROD AND WIRE ANCHORS FOR CUT STONE AND VENEER STONE

ALTERNATE.
FOR WELD if
TO STEEL '-'^

X'-
SIMILAR
TO ANY DOVETAIL
ANCHOR
CHANNEL INSERT LUG a NUT INSERTS SHELF ANGLE INSERTS SHELF ANGLES SPECIALTY ITEMS

K/IISCELLANEOUS CONCRETE INSERTS, SUPPORT ANGLES, AND SPECIAL ANCHORS
ANCHOR DIMENSIONS AND MATERIALS
Standard flat stock anchors are made from strap 1"

and 1 1/4" wide by 1/8", 3/16" and 1/4" thick.

Lengths vary up to 6", 8", 10" and 12" standards

Dovetail anchors are usually 4 1/4" overall with 3 1/2"

projection from face of concrete. Bends are 3/4", 1"

and 1 1/4".

Round stock anchors are made from stock of any

George M, Whiteside, III, Al A; Whiteside, Moeckel & Carbonell; Wilmington, Delaware

diameter: 1/4" and 3/8" are most common for rods;

1/8" (#11 gauge) through 3/16" (#6 gauge) for wire

anchors; and 1/4" and 3/8" are most common for

dowels. Dowel lengths are usually 2" to 6".

Anchors should be corrosion resistant and usually non-

staining. Chromium-nickel stainless steel types 302

and 304 and eraydo alloy zinc are most corrosion and

stain resistant. Hot galvanized is poorest and prohibit-

ed by some building codes. Copper, brass, and bronze

will stain under some conditions. Metals most com-

monly used are hot galvanized, eraydo alloy, brass,

bronze, monel, and stainless steel.

Local building codes often govern the types of metal

which may be used for stone anchors.
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TABLE OF CUT STONE DIMENSIONS
THK.



174 Cut Stone Anchor Details

PLAN SECTION

DOVETAIL ANCHORS

VERTICAL SECTION

DOWEL AND BLOCK ANCHOR

5 ^

EACH SEGMEMT
MAS SOFT LEAD
RItslG AROUND f7
STEEL CONE "^

VERTICAL SECTION SECTION

PLAN SECTION

DOVETAIL CLIP AND 'T" BOLT

Ar

^X^
^^

VERTICAL SECTION

CRAMP CLIP AND LOOP ANCHOR

-^

<>

PLAN SECTION

VERVICAL SECTION

RODCRAMP TWO-WAV AND
SLOTTED INSERT

PLAN SECTION

ANCHORING AT STEEL COLUMN

VERTICAL SECTION

ROD ANCHOR TIE-BACKS

VERTICAL SECTION
CINCH ANCHOR ADJUSTABLE INSERT TO CONCRETE EYEBOLT ANCHOR BACK TO MASONRY

[, .1 .11.



Veneer Stone Anchoring Details 175

TIE WIRE CEMENTED INTO HOLES
DRILLED INTO BACK-UP MASONRY

TWISTED WIRE-SOFFIT SLAB
LEVELED BY TWISTING WIRE

PIN OR OTHER FLAT STOCK ANCHOR
INTO DOVETAIL INSERT

BASIC SYSTEMS FOR ANCHORING VENEER STONE - INTERIOR (exterior application limited)

<> < <:. »'t^l.'-< <t

, strip liner -^
JL _i i_JL.

THREADED INSERT
AND EYE BOLT AND
STRIP LINER

DRILLED HOLE.
TWISTED W/IRE AND
STRIP LINER

DRILLED HOLE IN
FACE OF SUPPORT
MEMBER

TVPICAL CONDITIONS FOR HANGING VENEER STONE- INTERIOR AND EXTERIOR - VERTICAL SECTIONS

INTERIOR AND EXTERIOR PIN CONNECTIONS
L ^ T—- I ^'B'±

SOFFIT AND FASCIA SOFFIT AND FASCIA

INTERIOR WIRE ANCHORS TO DRILLED HOLES
I S/s"± ^^ -

1 S/e"

RELIEF CORBEL AND TIE-BACK TYPICAL RELIEF JOINT

EXTERIOR VENEER (usually marble) USING STRIP LINERS AND DOWELS - VERTICAL SECTIONS
"^OTE: Exterior use of thin veneer stone is not generally recommended for extensive application in all localities and under all exterior conditions.

J. Smith and George M. Whiteside, ill. AIA; Whiteside, Moeckel & Carbonell; Wilmington, Delaware



176 Veneer Stone Anchoring Details

t
'Ai CIRC
SAW CUT
FOR FLAT
STOCK

. AhJCHORS

TOP EDGE
CUT TO
RECEIVE
FLAT
STOCK
ANCHORS

CUT FOR
STRAP
a PIN
ANCHOR

,RELIEF
/ANGLE a

></ TIE- BACK
CUTS

^^ ^ ^^

EVEBOLT AND DOWEL BOLTED
TO SLOTTED CONCRETE INSERI

TWO-WAY STRAP HANGER
WITH SLOTTED ADJUSTMEN1

EVEBOLT AND
DOWEL TO STEEL

THREADED
ROSETTE

VENEER STONE HUNG USING ROD AND FLAT STOCK ANCHORS - INTERIOR AND EXTERIOR - VERTICAL
SECTIONS

SECTION - STRAP AND PIN

SECTION -STRAP AND PIN SECTION - ONE-WAV SECT ION - ONE - \A/AV SECT.-TWISTED STRAP

VENEER STONE FLAT STOCK ANCHORS FOR CONCRETE AND UNIT MASONRY BACK-UP - INTERIOR AND
EXTERIOR

BOLTED VENEER ANCHORS - STRAP PINNED AND RELIEF ANCHORING - INTERIOR AND EXTERIOR - VERTICAL
SECTIONSiANGLES AND STRAPS SLOTTED FOR ADJUSTABILITY

THREADED
a PLAIN
DOWELS

RELIEF
ANGLE a
TIE BACK
AT JOINT

=/1fi"i

SLOTTED INSERT LAID SLOTTED CONCRETE
IN UNIT MASONRV BACK-UP INSERT CAST -IN WITH
WITH THREADED INSERT BOLT THREADED INSERT BOLT

CONCRETE INSERT WITH
STRAP AND WIRE TIE-BACK
AND METAL SHIMS

ADJUSTABLE \A/IRE
INSERT-CAST INTO
CONCRETE

TYPICAL CUTS CONCRETE INSERT FOR VENEER STONE ANCHORING - INTERIOR AND EXTERIOR - VERTICAL SECTIONS

GENERAL NOTES: For exterior application 1 ^U" to 2" thick stone is recommended in most localities.

George M. Whiteside, III, A I A; Whiteside, Moeckel & Carboneli, Wilmington, Delaware
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REUEF
AMGLE
AND
ANCHOR

COPING STONE

FLASHING
ROOFING

ANCHOR

^NON - STAINING
' WINDOW

ANCHOR'""S41 171

RELIEF
ANGLE
AND
ANCHOR

JOINT COVER

FLASHING

VERTICAU SECTION VERTICAL SECTION VERTICAL. SECTION

CUT STONE ON CONCRETE WITH UNIT CUT STONE ON STEEU WITH UNIT MASONRY
MASONRY BACK -UP -MULT I -STORY system BACK-UP- multi-STORV system

CUT STONE BONDED TO MASONRY BACK-UP
TRADITIONAL SYSTEM- INTERIOR STEEL 2 TO 7

STORIES

NOTE; On this page indications of flashing, caulking and mortar have been omitted at some points in order to retain clarity of details. See pages on flashing and caulking.

F. Hoover and George M. Whiteside, III. AIA; Whiteside, Moeckel & Carbonell; Wilmington, Delaware



178 Veneer Stone Facing Systems

STONE COPING

_ COPING AND FASCIA ANCHORS
-ROOFING

-NON-
STAINING
WINDOW

VERTICAL
JOINT ANCHOR
(TVPICALl

-NON-
STAINING
WINDOW

PROVIDE
STAIN AND
WATER
REPELL.ANT
TREATMENT
AT SIDEWALK
(TYPICAL FOR
ALL STONES)

-

VERTICAL SECTION, MULTI-
STORY SYSTEM
VENEER STONE ON CONCRETE
Vy/ITH UNIT MASONRY BACK-UP
GENERAL NOTE:1 1/4" to 2" thickness recommended for most localities.

VERTICAL SECTION S DETAILS OF MULTI- STORY
APPLICATION WITH OR V^ITHOUT MASONRY BACK-UP

ANCHORING AT TOP OF
MARBLE

ANCHORING AT BOTTOM
or MARBLE

GRID STRUT SPACING
RELATIVE TO SLAB
HEIGHT -MARBLE
HEIGHT
OF SLAB
UP TO
2-6"
3'-0"

3-6"
4-0"
4-6"
5-0"*
5-6"*

GRID STRUT SPACING

7/8" TH'K. 1 1/4" TH'K.
4-9"
4'-6"

4-3"
4'-0"

3-9"
3-6"
3-3"

4'-0"

3-9"
3-6"
3-3"
3-0"
2-9"
2-6"

6'-0"' 3-3" 2'-3"

•FOR SLABS OVER 4'-6" HEIGHT
USE INTERMEDIATE VERTICAL
JOINT ANCHORING.

GRID ANCHOR SPACING
a STRUT SIZE -MARBLE
MAXIMUM
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COPPER FLASHING AND REGLEl

VERTICAL SECTIONS SHOWING DOWELED
JOINT AND FLASHING LOCATIONS

ELASTIC-EXPANSION ,SEALGASKET /

SHEET METAI lOINT COVER.
COPPER. STAINLESS. LEAD,
ETC. ELASTIC JOINT GROUT^
ELEVATION AND DETAILS SHOWING DOWEL
LOCATIONS AND JOINT COVER DETAILS

VERTICAL SECTIONS SHOWING VENEER
COPING AND REGLET DETAIL

SECTION AT JOINT

^-4'

<j>
STRAP AND
DOWEL

^ ANCHOR
SECTION AT JOINT

VERTICAL SECTIONS SHOW/ING GASKETED
JOINT
STONE COPINGS TYPICAL PARAPET WALL CONDITIONS

W.R GROUT
OR SEAL ^FIN.FL

'/2"MIN

SADDLE- DEPRESSED
A.

DOOR^

SADDLE-"THIN SET"
VAR.TL. ELEV.

SADDLE-WOOD FL.
CONDITION

SLIP SILL WIDE SILL-ANCHORED SIMPLE LINTEL SIMPLE LINTEL-
ANCHORED

STONE SADDLES. SILLS AND STOOLS, AND LINTELS AND HEADS

, V
.NOSING RADIUS

NOTE : STONE LENGTHS USUALLY 4', 6' AND
S' DEPENDING ON STRENGTH. STEPS MAY
SPAN UP TO 6' IF OF PROPER DEPTH AND
ADEQUATE SUPPORT ON CHEEK WALLS.

STONE STEPS- INTERIOR AND EXTERIOR - for interior thin stone SEE file 5-i3

.'/Vt 5's^/1lN^mmm {;
RUNNING BUTT LAP JOINT (EXPAN.) SPLINE JOINT SET- IN BLOCK

CORNER " ELL"
"i
CORNER BLOCK

RABBETED CORNER BUTT " ELL" BEVEL-BUTT "ELL" LOCKED JOINT

fLUSH 8E40 COVE R4KED STRUCK WEATHERED GRAPEVINE VEE

MORTAR JOINT PROFILES
'/4" JOINT FOR
GENERAL
USE :

GRANITE
LIMESTONE
SANDSTONE

5/16" JOINT =„;

FOR FINE -
j. 'Si.

\A/ORK "
1 \

Vs JOINT FOR
SPECIAL
\^ORK
INTERIORS

VERTICAL STONE JOINT PROFILES

STONE JOINTS -PLANS, PROFILES, AND MORTAR JOINT PROFILES

George M. Whiteside. Ill, AIA; Whiteside, Moeckel & Carboneil; Wilmington, Delaware



180 Rough Stone Masonry

riELD STONE OR ROUGH
QUARRV RUBBLE,
MINIMUM FIELD DRESSING

RUBBLE BONDED TO UNIT MASONRY

1. All ties and anchors must be non-corrosive.

2. Dovetail anchors may be used for concrete back-up.

CORRUGATED METAL
TIE OR TRUSSED WALL
REINFM'T-INOrvJ -

CORROSIVE )

ROUGHLY-SQUARED TIED TO UNIT MASONRY;
TRUSSED WALL REINFORCEMENT, BEMT UP OR DOWN.
MAV BE USED AS TIE FOR STONE

3. Stone joints are usually U i" - 1" for rough work and

Vs" - V4" for ashlar.

4. Non-staining cement mortar used on porous and light

colored stones.

BENT
SPIKE TIE
(NON -

CORROS

CORRUGATED
METAL TIE ( NON-
CORROSIVE)

SQUARED VENEER (SO-
TIED TO WOOD FRAME

CALLED "ASHLAR")

5. At all corners use extra ties and

stones.

6. Stone thickness minimum 4" -

times used when permitted.

when possible large

thinner stone some-

DOUBLE- FACED FIELD STONE
OR RUBBLE WALL ; STONES
LAID IN THEIR NATURAL BED
AND PITCHED TO WEATHER;
\A/ALL USUALLY IS" THICK
OR GREATER

•*"-e" STONE CONCRETE
BACKED USING WALL TIES;
CONC.MAY BE FACED WITH
W.P. COMPOUND TO PREVENT
STAINING

4."_ 8" STONE BONDED
TO UNIT MASONRY BACK-
UP; VOIDS SLUSH FILLED;
HOLLOW CLAY TILE ALSO
USED; NO TIES REQUIRED

•4"- S" STONE TIED
TO UNIT MASONRY;
PROVIDE I"- 2" AIR
SPACE OR SLUSH
FILL VOIDS AND
FURR INTERIOR
WALL SURFACE

•4"- 8" STONE TIED
TO WOOD FRAME ;

USE WOOD
SHEATHING
AND W.P. FELT
OR W.P. SHEATHING
BOARD

RUBBLE , ROUGHLY- SQUARED, SQUARED, AND ASHLAR STONEWALLS showing backing and anchoring usually limited to buildings
THREE STORIES HIGH OR LESS- VERTICAL SECTIONS

-TOOLED GROUT JOINT (RAISED)

STONE FACED WALL WITH
UNIT MASONRY BACK-UP 1

USE NON-CORROSIVE
TIES

stone faced \a/all on
concrete; use non-
corrosive ties

DRY LAID ROCK GARDEN WALL;
PITCH STONES TO CARRY RAIN
WATER INTO STONE POCKETS
AND RETAINED EARTH

STONE STEPS AND GARDEN WALK ;

CARRY CONC. V\/ALK ONTO STEP FOOTING
AND ISOLATE WITH W.P. EXPANSION
MATERIAL AT JOINT

GARDEN WALLS AND STEPS OF ROUGH STONE - vertical SECTIONS

George M. Whiteside, III, AIA; Whiteside, Moeckel & Carbonell; Wilmington, Delaware



Terra Cotta and Ceramic Veneer 181

lO" TO 26"

EXTERNAL CORNER INTERNAL CORNER
FACE HEIGHT FROM
FLUSH OR PROJECTED COPINGS

NOTE : Through-wall flashing recom-

mended by some architects as barrier

against water penetration. However,

bond of light coping may be broken by

frost action. Consult for best practice

for local conditions.

'A" * NON-FERROUS
DOWEL AT HORIZON-
TAL JOINTS ; POINT
JOINTS WITH ELASTI
JOINTS WITH ELASTIC
CEMENT
BULL NOSE

CERAMIC VENEER COPING CORNERS

TOP DIMENSION IS FROM FACE OF
UNIT TO FACE OF BACKING WALL

-2'/2" ^4'/2"
1/ J

NOTE
SIZE OF JOINT IS 'W
FOR ALL SECTIONS

WINDOW TRIM
3"=l'-0"

r

I've" .S/b" ^3/e"
rr T"/ EXPANSION

SLEEVE

FLASHING

X 2 1/2" X l/<

xxxxxx
LK WITH
KUM

CAULK WITH
ELASTIC
CEMENT

PRESSURE RELIEVING
JOINT. DETAIL 2 3"=l'-0"

2i;

4-_3/e" ^ '/4" i Ve" 3^4"

SCORING a CORING VARY WITH
THE MANUFACTURER
SECTIONS OF FACING
VENEER NOT TO SCALE

./vn-'~w-i3.

LINTEL. DETAIL I

.3/e"'»>STUD ANGLES AT
'holds wire EACH SOFFH
ANCHOR* JOINT,

3/8"

CERAMIC
VENEER

1/4" X 21/2" t
WELDED TO
STRUCT.
STEEL-

NOTE
STUDS TO BE
LOCATED TO
FIELD CONDI
FIELD CONDIT-
IONS
SOFFIT, DETAIL

BRICK OR
BLOCK
OR CONC.
BACKING
WALL

MORT.
BED 3/a"
ON AN
EVEN
WALL, S/e"
ON AN
UNEVEN
\A/ALL

TYPICAL V*/ALL SECTION
CERAMIC VENEER
WALL FACING

ANGLES AT
EACH SOFFIT
JOINT

SOFFIT
SEE DETAILS
3 a 4

ROUND COLUMN
SEE DETAILS
AT RIGHT

SIDEWALK

TYPICAL WALL SECTION
TERRA COTTA WALL FACING TERRA COTTA FACING ON ROUND COLUMNS

Max Martin Nathan, Rogers, Butler & Burgun; New York, New York



182 Terra Cotta and Ceramic Veneer

-CAULK
VARIABLE

CAULK
VARIABLE

PIER AMD WINDOW MULLION
ARE SHOWN AS DOUBLE
RETURN UNITS, LIMITED TO
24" MAXIMUM WIDTHS OVER
24" SHOULD BE MADE UP
OF 2 OR MORE UNITS
PIER

.VARIABLE

\A/INDOW MULLION
l/f' * PENCIL REINF
ROD CONTINUOUS
THRU CORE OPENING
PILASTER

ANGULAR COLUMNS AND PIERS

SLOTTED
TOP EDGE
OF TERRA
COTTA

Note: Wire

ties in anchor

holes may be

used instead of

strap anchors.

1/4" PENCIL

EYEBOLT
OR LOOP
ANCHOR

NO 8 NON-
FERROUS
WIRE
ANCHOR

DOVETAIL
ANCHOR
SLOTS IN
CONCRETE
V^ALL

SLOTTED
TOP EDGE
OF TERRA
COTTA

% CERAMIC gj
VENEER-

3/lS" * OR
i/b" X 3/4"
ANCHOR^

INSULATION

CERAMIC VENEER
INSULATED PANEL
(SANDWICH PANEL)
3"= r-o"

-COPPER WIRE
ANCHORS

ABOUT 3-0"
O C

NO 8 WIRE

CONTINUOUS RODS
ON FACE OF
CONCRETE FOR
ANCHORING
TERRA
COTTA

-

* OR 3/16"
ANCHORS
ADJUSTABLE
FOR POSITION

3/16" <}> OR cp ASHLAR Z^

DOVE-
TAIL
ANCHOR

ANCHORS FOR CONCRETE WALLS

1/2" ROUND-

PINS AT JOINTS

STANDARD ANCHORS
M/2" = I'-O"

No. 8 nonferrous wire

loose anchors are let into

terra cotta anchor holes

and then tied around ex-

posed truss chord.

Concrete block backing wall with truss design

masonry wall reinforcement. Gage of truss rods to

be determined by structural engineer.

CHOICE OF TYPE OF INSTALLATION

Anchored Type Units: 1" thick or more, exclusive of ribs;

Adhesive Type Units: 1 Vj" thick or less, including ribs.

ANCHORAGE OF TERRA COTTA

GENERAL NOTES:
The architect selects texture, ceramic finish and color of ex-

posed surface of terra cotta.

Texture: smooth, even plane, coarse-roughened, tooled,

beveled, fluted; custom-designed.

Ceramic finish: Unglazed "natural earthy colors (body

colors)"; red, gray, buff, brown, black; glazed,

rough type, e.g., sanded glaze (slip-resisting);

glazed, smooth, e.g., matte, satin or gloss.

Ceramic glaze colors (solid or mottled):

Unlimited range:

monochrome (1 color, single-fired);

polychrome (more than 1 color) e.g., murals;

low-fired colors, e.g., gold, silver, vermilion.

Special applications of terra cotta (not covered):

swimming pools

ornamental terra cotta, e.g., cornices and column

capitals;

sculpture: bas-relief, e.g., sculptured patterns

(standard or custom-designed) and

cartouches. Free-standing sculpture.

note: sculpture, ornamental and molded pieces

can be made in larger dimensions than

facing ashlar.

bases and curbings, watertable and belt courses.

SPECIAL NOTES :

Grilles: these can be open, or closed back, free standing

screen walls, or perforated facades. Many grille

designs are available.

Shelf angles: on multi-story buildings, roughly one shelf

angle per story is needed.

Insulated ("sandwich") panels: also available 1 7,s" to

2 '/a" thick, with different insulation.

Max Martin Nathan, Rogers, Butler & Burgun; New York, New York



Adobe Details 183

SCALE 3/«" = l-O

SHINGUES
SHEATHING

PLASTER
I" STUCCO

PITCHED ROOF FLAT ROOF "SANTA FE STYLE" SECOND FLOOR SECTION

WALL SECTION AT ROOF LINE

USUAL SIZES OF ADOBE BRICKS
H



184 Glass Block Data

LAYOUT
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QQ0

^^Ei

»

(250 SQ FT MAX )

25' MAX

1 1
|I|

1 1 1 HI II

S== V
©"^

^



186 Glass Block Details

[
H I M M irii .

-

I

, --313 P"?--!—Ta^— O A K U N

^1"MIN I^^CAULK

-V

JTZ.
FLASHING

STRIP- lUiiiLUJJl

/
:-^

-\^^

Ar m
5 (AT Wl NDOW)

r^^'

6 (AT VENT)
A-

-PLASTER

HEAD SECTIONS

m
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SOLID
II,5« PER CD

20 s *t PER a

+H

HOLLOW
12** PER n
21 *t PER a

b

X
<
2
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190 Nail Uses

note; all wood sizes are normal
ROUGH CARPENTRY

1" thick stock

TVPE OF NAIL

2 '/: Common nails.

2" thick stock

3" thick stock

16 to 20 3 '/; or 4 Common nails.

Common nails or spikes.

Concrete Forms

Framing for general use and for large members

Toe nailing studs, joists, etc.

Spiking usual plates and sills

variable Common or double headed nails.

10, 16, 20,60 3,3 '/!,4, 6 Common nails or spikes depending on size of members.

10 Common nails.

3 V2 Common nails.

Toe nailing rafters and plates

Sheathing - roof and wall

Common nails.

Common nails, may be zinc coated.

Finished rough flooring 2V2 Common nails, may be zinc coated.

FINISH CARPENTRY
Moldings — Sizes as required
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GENERAL notes;

1. Nail diameter, length, shape and surface affect holding power (withdrawal resistance and lateral re-

sistance). See NFPA publications.

2. Materials: Zinc, brass, monel, copper, aluminum, iron or steel, stainless steel, copper bearing steel,

muntz metal.

3. Coatings: Tin, copper, cement, brass plated, zinc, nickel, chrome, cadmium, etched acid, parkerized.

4. Forms: Smooth, barbed, helical, annular-ring.

5. Colors: Blue, bright, coppered, black (annealedl.

6. Gauges shown are for steel wire Washburn and Moen).

7. Abbreviations (for the following pages of fasteners only):

B = blunt F = flat = oval

CS = countersunk L = long PC = pointing cone

D = diamond N = narrow R = round

FLAT
COMMON

SINKERS
CORKER

T7

UAROE
FLAT

LAROE FLAT
REINFORCED

n

TWINHEAD
FLAT-CS

L N ALSO
BRAD

CHECKERED
ROOFING

n n

CUPPED
CS

CEMENT COATED NAILS MEASURED HERE

BRIGHT FLAT HEADED NAILS MEASURED HERE

ĈOMMON NAIL

LENGTH
(IN INS )



192 Nails

NAIL TYPE** eiZE MATERIAL

zzzz>- BARBED NAILS 1/4" TO l'/2" CEMENT COATED, BRASS, STEEL

#14 GAUGE

LCSN
^1 II II II II I CASINO NAILS

2d TO •Oa
6cl TO lOd BRIGHT, CEMENT COATED

* CUPPED HEADS AVAILABLE IN ALUMINUM
*l^ GAUGE

ALSO FLAT HEAD CS

Qiiiiii^^'
CEMENT NAILS ALSO
CALLED CONCRETE
NAILS i HARDENED NAILS

1/2" TO 3" SMOOTH, BRIGHT
«OIL QUENCHED

#S TO *IO GAUGE

L N F CUP HEAD AVAILABLE

COMMON BRAD 2d TO SOd BRIGHT- MAY BE SECURED WITH CUPPED HEAD,
CEMENT COATED -USUALLY MADE IN HEAVY GAUGES

#15 TO #2 GAUGE

CUT COMMON NAILS OR
CUT COMMON SPIKE

2d TO eOd
20d TO lOOd

STEEL OR IRON
* PLAIN OR ZINC COATED

LNF COMMON NAILS
(SHINGLE NAILS) 2d TO eOd COPPER -CLAD

^
LIGHT GAUGE 095"
HfEAVY GAUGE I20"

COMMON BRASS
WIRE NAILS

LIGHT
GAUGE

HEAVY
GAUGE

I/2V I"

TO SV2"
BRASS, ALUMINUM

¥ nm ^ COMMON NAILS;
(SHINGLE NAILS) * 5/S" TO 6" COPPER WIRE, ALUMINUM

I09 (ABOUT 12 GAUGE)

STANDARD CUT NAILS
(NON - FERROUS

)

S/S" TO 6" COPPER, MUNTZ METAL OR ZINC

t
^̂ll'/s GAUGE DOUBLE HEADED

*|3/4;' Z" *2'/<'

2'/2V *2S/4y s;'

3I/2V *<• *4-'/2"

BRIGHT, CEMENT COATED, MADE IN
SEVERAL DESIGNS

CUPPED HEAD AVAILABLE D

ni «««<<«<«^- DOWEL PINS B/e" TO 2" BARBED -* CUPPED HEAD AVAILABLE

MADE IN 5 DIAMETERS

(t MADE IN 3 GAUGES
ESCUTCHEON PINS I/*" TO 2" BRIGHT STEEL, BRASS PLATED, BRASS , ALSO

*NICKEL, SILVER, COPPER. ALUMINUM

i^jm
#10 GAUGE FENCE NAILS

6d TO 20d SMOOTH; BRIGHT, CEMENT COATED
(GAUGE HEAVIER THAN COMMON)

CSC FINISHING NAIL, \A/IRE 2d TO 20d
smooth; * CUPPED HEADS AVAILABLE
(SMALLER GAUGE THAN USUAL COMMON BRAD)

*• IS GAUGE

FINISHING NAILS STANDARD
FINE

3dT0 20d
edTOIOd

CUT IRON AND STEEL

FINE NAILS *2d
*3d t2d EX. FINE

3d EX. FINE
BRIGHT -SMALLER GAUGE $ HEADS THAN
COMMON NAILS

^-IS e #16 GAUGE

PC B (ALSO WITH D. POINT)

5 FLOORING NAILS
#14 GAUGE

*3d TO *20d
6d TO 20d

BRIGHT 4. CEMENT COATED (DIFFERENT GAUGE)
CUPPED HEADS AVAILABLE

L N CS 6d -2"

Crmur
# IIGAUGE FLOORING BRAD

ed TO 20d

*• NOT COVERED IN FEDERAL SPECIFICATIONS

smooth; bright $ cement coated
cupped heads available

»* FOR letter code SEE FIRST PACSE OF THIS SERIES
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NAIL TYPE * =

NCSF iVS"

PARQUET FLOORING
NAIL OR BRAO

#15 GAUGE

FLOORINO NAILS

eiZE

I '/a." i'/*"

4^d TO lOd

MATERIAL

SMOOTH OR BARBED

IRON OR STEEL (CUT)

.0...



194 Nails

NAIL TYPE**

F REINFORCED 5/8" DIA.

> :^ ROOFINO NAII_e
l-AROe HCAO

NEEDLE OR D
# II TO * 12 GAUGE
ALSO * lO GAUGE

d ^ * NON -LEAKING
ROOFINO NAIL

#• lO GAUGE

SIZE

S/*" TO l'/*"

*l*/4." TO 2"

MATERIAL

BRIGHT OR ZINC COATED

*ZINC COATED, AL80 WITH UEAD HEADS

CUT SHEATHING NAILS 3/*" TO 3" COPPER OR MUNTZ METAL

F LARGE HEAD AVAILABLE
f 1/4" TO 9/32" S/16" DIA

—* 12 GAUGE D

SHINGLE NAILS 3d TO a<j
2d TO ed

SMOOTH, BRIGHT. ZINC.
CEMENT COATED, LIGHT AND HEAVY
ALUMINUM

CUT SHINGLE NAILS 2 0I TO 6d IRON OR STEEL (CUT)
PLAIN OR ZINC COATED

II
iiiiiiiiiiin

SIDING NAILS 2d TO *Od
6d TO lOd

SMOOTH, BRIGHT OR CEMENT COATED
SMALLER DIAMETER THAN COMMON NAILS

* ALUMINUM
14 GAUGE

SIDING NAILS
II II KSSSSSSSSSSSS^ USED FOR FENCES,

TANKS, GATES, ETC.
0- II GAUGE

2 '/2 " TO 3" STEEL ZINC COATED

5/16" TO 3/e"

^^ SLATING NAILS

a
3/B" HEAD

SMALL HEADS
COPPER WIRE

SEVERAL GAUGES

I"TO 2"
l"T02" ZINC COATED. BRIGHT. CEMENT COATED,

COPPER CLAD, COPPER

CUT SLATING NAIL8,
NON-FERROUS l'/4" TO 2" COPPER. ZINC OR MUNTZ METAL

(]

OVAL, SQUARE OR ROUND HEAD CHISEL POINT

DDDODDDD [Offl
3" TO 12"

* ALSO la"
PLAIN AND ZINC COATED
USED FOR HARDWOOD

1/4" TO 5/8" SQ BARGE SPIKE, SQUARE

/^

Vt

SQUARE OR DIAMOND HEAD 7/32" TO l'/8" DIA,

2
3" TO 12"

PLAIN AND ZINC COATED
USED FOR HARD WOOD

1/4" TO 5/8 ' SQ. BOAT SPIKE, SQUARE

MJ
ROOF DECK NAILS AND iV*" GALVANIZED - NAILS STEEL TUBE

\J

F OR OCS D OR CHISEL POINT

nppcDCP > lOd TO eOd
t 7" TO 12"

*AL80 le"
SMOOTH. BRIGHT OR ZINC COATED

*& TO 3/8" GAUGE ROUND WIRE SPIKES

* NOT COVERED IN FEDERAL SPECIFICATIONS ** FOR LETTER CODE. SEE A PRECEDING PAGE IN THIS SERIES
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SCREW a BOLT LENGTHS (in inches)

aw
hi
blU
2?

CAP SCREWS

a::^ \^

FLAT
HEAD

V: - 2 '/4

'/2 - 2 V4

V4-3
V4-4

[TT]

HEXAGON
HEAD

FILLISTER
HEAD

'/2 - 3 '/2

'/2 - 3 '/2

'/2-4

V4-4
V4-4'/2

1 - 4 V2

1 '/4

2 -6

V4-3
V4 - 3 V4

V4 - 3 '/2

V4 - 3 V4

1 74 - 4 V;

1 '/2 - 4 '/2

1 V4 - 5

Length intervals = Vs
from 1 '/ 4" to 4",

" increments up to 1", '74"

'/ 2" increments from 4 '/

mcrements
2" to 6".

cx:^

MACHINE
BOLT
'/2-(

V4 - 12

V4 - 24

30

1 '/2

V4-I

V4 - 12

- 12

-20

20

1 '/2 - 30

Length intervals = '/4" in-

crements up to 6", '/
2"

increments from 6 '/i" to

12", 1" increments over

12".

MACHINE SCREW a STOVE BOLT UN inches)

(fl

2

00:

llitij

n
(DO

U
a
U
(0

o:

Uiil

<<
20

<Y>

Vs - Vs

VS - 1 '/2

Vs - 1 '/2

'/8-2

V,6

Vl«

V16

FILLISTER OVAL
HEAD HEAD

Vs - Vs

'/8 - 1 '/2

Vs - 1 '/2

Vs -6V4

V.t

'/2

Length intervals = Vie" increments up to '/2", Vs" increments from Va" to 1 '/4 ", '/4" incre-

ments from 1 V:" to 3", '/2" increments from 3 ^/ 1" to 6".

'/8-2

V16-3

'/8 - V4

V8-2
Ve -1

V16 -2

'A -6

SHEET METAL S
THREADING SCREWS

Hardened, self- tapping.

Used in 28 to 6 gauge

sheet metal; aluminum,

plastic, slate, etc. Usual

head types.

C^

Hardened, self-tapping.

Used in 28 to 18 gauge

sheet metal. Made in 4 to

14 sizes and usual heads.

Hardened. Used in metals

up to '74" thick. Sizes:

4 to V 1 6 ", in usual head

types. (Flat, oval, round,

etc.).

6
LAG BOLT (IN iNCf



196 Fasteners

SQUARE HEADLESS
HEAD
SET SCREWS
Headless type with socket or

slotted top made in sizes 4 to

'/ 2"; in '/ 2" to 5" lengths.

Square head sizes V
Vz" to 5" lengths.

to 1",

SOCKET
TOP

(D
SLOTTED
TOP

@
CUT
Of steel and non-

ferrous metals.

WASHERS
All types for bolts and screws of all sizes.

O.G.CAST
Made of cast metal.

SPRING
LOCK
Of steel, monel me-

tal, bronze and

stainless steel.

EXTERNAL
TOOTH ROCK
Of steel, monel me-

tal, bronze, beryl-

lium copper and

stainless steel.

DARDELET "SELF- LOCKING"
RIVET BOLT on inchesi

DIArvl.
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MACHINE BOLT ANCHORS a SHIELDS (iim inches)

V8

72

V8

V4

Vs

1

32

,216

.375

.625

SINGLE EX-
PANDING
ANCHOR

1 Vs

1 '/4

1 '/;

1 V4

1 '/4

1 '/2

1 '/2

2 'A

2V4
3'/

2

MULTIPLE
EXPANDING
ANCHOR

1 '/4

1 V2

1 Va

1 V4

1 V4

2'/

2

2V4

2 78

4 V2

4 74

4'/8

4'/4

4 V4

6 V2

6 78

SINGLE EX-
PANDING
ANCHOR

7.6

1 78

1 78

1 72

1 V4

2 74

ex:)

DOUBLE
ACTING
SHIELD

1 74

1 72

1 V4

1 V8

1 7e

2'/8

2 78

2 78

2 78

4 72

4 78

I SNAP-OFF
HEAD-

t:^)

MULTIPLE
EXPANDING
ANCHOR

171

178

1 V8

1 7.

1 7.

1 72

174

1 78

2 72

2V4
3 74

NOTE.
1. • Extension sleeve for deep setting.

2. Expansion shields and anchors shown are repre-

sentative of many types, some of which may be

used in single or multiple units.

Many are threaded for use with the head of the screw

outside, some with the head inside and some types re-

quire setting tools to install.

1 78

1 Vs

1 Vs

2 74

2^/8

271

3V4
4

471

DIAM OF BOLT
SELF DRILLING EXPAN-
SION ANCHOR
(SNAP-OFF TYPE)

NOTE.
1. Refer to manufacturers for size varia-

tions within the limits shown, and for

different types of bolts.

2. The anchor is made of case hardened

steel and drawn carburizing steel.

SHIELDS FOR LAG BOLT



198 Dimensions of "V\F,B, JR, M, I" Steel Shapes

DIMENSIONS OF V\f", B , JR, M, I STEEL SHAPES

note:
For revised standard nomenclature for structural shapes

see AISC Manual of Steel Construction 7th edition.

D



Dimensions of Channel, Angle, and I Shapes 199

AMERICAN STANDARD STEEL CHANNEL SHAPES [

o



200 Load Capacity for Steel Beams and Columns

MAXIMUM ALLOWABLE UNIFORN/



Lightweight Steel Beams and Joists 201

PRELIMINARY SELECTION OF LIGHTWEIGHT STEELBEAMS AND LIGHTGAGE STEEL JOISTS

The tables used on this page on depths of joists

and beams are not to be used for final design but

are intended to serve as an aide to the architect

in speeding selection of members for preliminary

design and planning. The engineering design

should of course be a separate and thorough process

process involving a complete investigation of

the pertinent conditions.

EXAMPLE: Assume a particular clear span.

By selecting a spacing and estimating the total

load, a member can immediately be selected from

the table. NOTE: "Total Load." = Live Load plus Dead

Load. Dead Load used in tables includes weight

of joist or beam. For recommended Live Loads, see

page on "Weights of Materials". Local code governs.

n
n I

n^
U

JUNIOR BEAIvIS

BRIDGING FOR jaL JUNIOR BEAMS
BEAM SPAN



202 Open Web Steel Joists

PRELIMINARY SELECTION OF OPEN WEB STEEL JOISTS
The table below on depths of Open Web Steel Joists is not to be used for final |Oist design but is in^

tended to serve as an aid in speeding selection of steel joists for preliminary design and planning.

The final design must be a separate and thorough process, involving a complete investigation of the

pertinent conditions. This page is not for that purpose.

EXAMPUE : Assume a particular clear span. By assuming a joist spacing and estimating the total

load, a joist can immediately be selected from the table. Then proceed with preliminary design

studies.

NOTE: "Total Safe Load" = Live Load plus Dead Load. Dead Load used in table below in-

cludes weight of joist. For recommended live loads, see pages on Weights of Materials. Local

codes will govern.

Joint designation in table is that generally used on structural plans.

^-ANCHOR EVERY 3RD JOIST irsi FLOORSAND EVERY JOIST IN ROOF WITH

- URRING EXTENSION
^OD HOOKED ON

SECTION THRU JOIST BEARINO

STEEL DECK-

KVVVVvVVnV^^X^

RIGID INSULATION
i OR 2" CONC

I

-ROOFING

! STEEL DECK-

MINIMUM ATTACHMENTS: 2 welds, ea. 1" long or '/;" bolt or rivet, or Vi
steel anchor fastened over beam flange.

BRIDGING



Long Span Steel Joists 203

PRELIMINARY SELECTION OF LONG SPAN STEEL JOISTS

The table below on depths of Long Span Steel Joists is not to be used for final joist

design but is intended to serve as an aid in speeding selection of steel joists for

preliminary design and planning.

The final design must be a separate and thorough process, involving a complete

investigation of the pertinent conditions. This page is not for that purpose.

EXAMPLE: assume a particular clear span. By assuming a joist spacing and

estimating the total load, a joist can immediately be selected from the table.

Then proceed with preliminary design studies.

NOTE; "Total Safe Load" = Live Load plus Dead Load. Dead Load used in table

below includes weight of joist. For recommended live loads, see pages on Weights

of Materials. Local codes will govern.

Joists will span to 96'—0" of clear opening, but from approximately 70'—0" to

96'—0" are primarily for roof construction.

Joist designation in table is that generally used on structural plans.

NIOT LEi>S THAtSI
2-3/4" (^ BOLTS
OR EQUIV V^ELDSn

-JOISTS AVAILABLE WITH SQUARE ENDS
SECTION THRU JOIST BEARINGS
note: for fire RESISTANT CONSTRUCTION SEE PAGE ON
"OPEN WEB STEEL JOISTS"

BRIDGING SPACING

CHORD SIZE •



204 Miscellaneous Metal Angles, Tees, Zees, and Channels

ANGLES
HEAVY SHAPES LIGHT SHAPES

bEQUAL LEG UNEQUAL LEO

SIZE



Metal Tubing, Pipe, and Flats 205

STEEL
ROUND
SIZE -

NOMINAL
INSIDE OIA.



206 Comparative Gauges

GAUOE
NO.



Bar Gratings and Treads 207

t^^^p



208 Woven Wire Work

WIRE a WOVEN WIRE MESH
DIAMETER (INiCHES)

OECIMAI. FRACTION

.2070

.1483

.1055

.0625

73 i"

GAUGE
NO.

76 4'

d

GUARD FOR VENTILATING SASH

REMOVASL.C GUARD

2'/:

2 'A

1 Va

1 '/:

V8"or
'/2"



Metal Guards and Access Doors 209

t;=5-

c

.=irf^-

z^BT

4 X 4

SINGLE CORNER

STEEL PLATE
MAY BE
OMITTED

INTERIOR COL.
COLUMN GUARD
COMPONENTS
BOLTED
TOGETHER ON
JOB

STEEL _ 1

PLATE
i/a"TO
I/4" THICK

ZS^ ^— STEEL PLATE

DOUBLE CORNER COL. ^/ITH Z.& a PLATES COLUMNS V^ITH FORMED PLATE

CORNER AND COLUMN GUARDS

^y/^^^WELDED
;v,^ ANCHOR

3"x5/s" BAR BULB ^

ANGLE (FOR LIGHT DUTY)
3" = I'- O"

FLAT BAR (LIGHT DUTY)
3" = I' - O"

ROLLED BAR (LIGHT DUTY)
3" = I' - O"

SHIPBUILDERS BULB ANGLE
(FOR HEAVY DUTY) 3a"=I'-0"

CURB GUARDS

BRICK
OR
TILEn,

SWING TYPE

NOTE:

Frames usually set into building construc-

tion and door constructed to fit later.

Doors may be hinged, set in with clips or

fastened with screws. Hinges may be butt,

pivot or surface. Assorted stock sizes from
8" X 8" to 24" X 36".

REMOVABLE TYPE

CAM LOCK "PLASTER

SECTIONS A-

A

SECTION B - B

ACCESS DOORS SECTIONS

Vicente Cordero, AIA; Arlington. Virginia



210 Railings and Posts

PERMAN-
EISJT
POCKET

REMOVEABUE POST

^\

^&

CARPET^

^ RUBBER RING
BASE WHEN
SET ON HARD
SURFACE

PORTABLE POSTS
NEWELS OF STEEU PIPE AND TUBING WITH CAST OR
PRESSED CAPS AND DROPS

CONTROL POSTS

INDEPENDENT
SECTIONS

MITERED RETURN CONTINUOUS
RETURN

INDEPENDEN1
SECTIONS

HANDRAIL RETURNS WITHOUT NEWELS

^ DIMEN VARV
/ WITH DESIGN ;

Y^ HOSPITALS. HOME,
SCHOOLS, ETC-

BAR WITH CHANNEL WALL RAIL AND WROUOH1
BRACKETS

ALUMINUM WALL RAIL AND
ADJUSTABLE BRACKETS

///////////
-PLUG END

BAR WITH CHANNEL WALL RAIL AND
CAST BRACKETS

PIPE V\/ALL RAIL AND WELDED
WROUGHT BRACKETS

TYPICAL HANDRAILS AND BRACKETS

Paul R. Schieve, Sr. and Joseph Hornyak; Tippetts, Abbett, McCarthy, Stratton; New York, New York

ABRASIVE CAST IRON SAFETY
TREAD PLATFORM
Plate sizes are limited to 44" x 80" or 44" x

90". Plate thicknesses increase with size from

1/2" to 3/4". Material: Cast abrasive iron.



Railings and Posts, Trench Covers, and Mat Sinkage 211

STRUCTUR-
AL CHAtslNEL

IWITH cover!
.PLATE

CAST IN PLACE
ANCHOR WITH
FACE PLATE
TO SECURE
POST BRACK -

COLLAR |l
l|

TYPE —

-BOLTED TO CHANNEL

J
_^^^POSTS «»-^ MAX . TYP

3
CENTER
MOUNTED
SCREEN OR
PANEL

/̂CHECK WITH
MFG. CLEAR -

ANCE REQUIRED
>^CONCEALED

• CONNECTION
/I IN SLOTTED

-, POST

POCKET-
TYPE
BASE

PET-^
i

POCKET
TYPE
BRACKET

^' BEND IN
' POST (F
^DESIRED

-WIRE MESH
IF REQUIRED
ON EITHER
5,SIDE

[welded
PIPE CON-

. STRUCTION
VOSTS S'-O"

)2BRACKETS
'PER POST
' MINIMUM 3/4"

'' EXPAN -

SION BOLTS,
2 EACH PER
BRACKET

FLOOR MOUNTED POSTS
RAILING FOR ROOF
COPINO

SIDE MOUNTED POSTS
NOTE:

Three rail units usually 3'— 6" high. Two rail units usually 3'— 0" high. Rails and brackets may be secured to vertical members of glass wall construction, when properly reinforced.

TYPICAL POST AND RAIL DETAILS

TUBE OR FLAT BAR RAIL-

''2" <p A B. AND
EXPANSION
SHIELD

SET SCREW

SOLID VINYL RAIL

-SOLID ROD OR BAR
-LAG SCREW
"^COUNTERSUNK SCREWS
MOUNTING BASE

TYPICAL TOP STRINGER POST MOUNTING

S I/2' TO 7

FOOT RAIL a
BRACKET

BALCONV GUARD RAILS

ABRASIVE CAST IRON TRENCH COVER AND FRAME
SCALE : I l/a" = I' - O"
Made in abrasive cast iron over thickness Vj" for 24" span to Vj" for 44" span.

EXTRUDED ALUMINUM RAIL

EXPOSED BOLT HEADS
EXPANSION SHIELD

PLASTER
VINYL WALL COVERING
SURFACE LEVELING

TYPICAL WALL MOUNTED HANDRAIL AND BRACKET DETAILS

Paul R. Schieve. Sr. and Joseph Hornyak; Tippetts, Abbett, McCarthy, Stratton; New York, New York

MAT SINKAGE NON- FERROUS METAL FRAME
I'-i" =1'- O"

MAT THICKNESSES:
Rubber (solid or perforated): Va". Vb", '/ 2" thick. Max. Size, 8'- 6" x

15'- 0".

Cocoa (sheared or unsheared): 1 '/a", 1 V:", 1 Va" thick (Depress '/a" less

than mat thick.)

Link Mats: Suggested Max. Width 6'- 0" any shape or length. Frame to be of a

non-ferrous metal.

Rubber Vs", '/:", Fibreboard V»".

Hardwood Vs", Leather V»", Asphalt Felt Vs".
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214 Lumber Grades and Allowable Stresses

ALLOWABLE UNIT STRE6eE6 FOR 6TRE88



Lumber Grades and Allowable Stresses 215

ALLOWABLE UNIT 8TRE88E6 FOR 8TRE8e



216 Lumber Grades, Allowable Stresses, and Wood Column Design

ALLOWABLE UNIT STRESSES FOR



Softwood Lumber Sizes 217

NOMINAL AND MINIMUM DRESSED SIZES OF SOFTWOOD LUMBER PRODUCTS—



218 Wood Joist and Rafter Sizes

CEILING JOISTS ATTIC FLOOR JOISTS

MAXIMUM Al_l_OWABI_E LENGTHS "l_" BETWEEN SUPPORTS



Wood Joist and Rafter Sizes - 20 Lb. Live Load 219

RAFTERS AND ROOF JOISTS 20 POUND LIVE LOAD GROUP I ROOF COVERING
MAXIMUM ALLOWABLE LENGTHS "L." BETWEEN SUPPORTS.
From building code or other authority determine the the species and grade of lumber used. Refer to the column to see it does not exceed length permitted for bending
allowable modulus of elasticity "E" (if span is to be lim below with corresponding value to determine the safe stress "f" of material used,

ited by deflection) or the allowable extreme fiber stress in span for size and spacing of rafter and roof |oist desired,

bending "f" (if span is to be determined by bending) for Check span selected for deflection with spans for bending



220 Wood Joist and Rafter Sizes - 30 Lb. Live Load

RAFTERS AND ROOF JOISTS 30 POUND LIVE LOAD GROUP I ROOF COVERING
MAXIMUM ALLOWABLE LENGTHS "L" BETWEEN SUPPORTS
From building code or other authority determine the the species and grade of lumber used. Refer to the column

allowable modulus of elasticity "E" (if span is to be lim below with corresponding value to determine the safe

ited by deflection) or the allowable extreme fiber stress in span for size and spacing of rafter and roof joist desired,

bending "f" (if span is to be determined by bending) for Check span selected for deflection with spans for bending

to see it does not exceed length permitted for bending

stress "f" of material used.



Wood Joist and Rafter Sizes - 40 Lb. Live Load 221

RAFTERS AND ROOF JOISTS 4-0 POUND LIVE LOAD GROUP I ROOF COVERING
MAXIMUM ALLOWABLE LENGTHS "L" BETWEEN SUPPORTS
From building code or other authority determine the the species and grade of lumber used. Refer to the column

allowable modulus of elasticity "E" (if span is to be Mm- below with corresponding value to determine the safe

ited by deflection) or the allowable extreme fiber stress in span for size and spacing of rafter and roof joist desired,

bending "f" (if span is to be determined by bending) for Check span selected for deflection with spans for bending

to see it does not exceed length permitted for bending

stress "f" of material used.

SIZE



222 Wood Joist Sizes - 40 Lb. and 50 Lb. Live Load

FLOOR JOISTS LIVE LOAD = ^O POUNDS PER SQUARE FOOT
MAXIMUM ALLOWABLE LENGTHS "L" BETWEEN SUPPORTS
From building code or other authority determine the the species and grade of lumber used. Refer to the column

allowable modulus of elasticity "E" (if span is to be lim-

ited by deflection) or the allowable extreme fiber stress in

bending "f" (if span is to be determined by bending) for

below with corresponding value to determine the safe

span for size and spacing of rafter and roof joist desired.

Check span selected for deflection with spans for bending

to see

stress
'

it does not exceed length permitted for bending

f" of material used.



Wood Joist Sizes - 60 Lb. Live Load 223

FLOOR JOISTS LIVE LOAD = 60 POUNDS PER SQUARE FOOT
MAXIMUM ALLOWABLE LENGTHS "U" BETWEEN SUPPORTS
From building code or other authority determine the the species and grade of lumber used. Refer to the column
allowable modulus of elasticity "E" (if span is to be lim- below with corresponding value to determine the safe

ited by deflection) or the allowable extreme fiber stress in span for size and spacing of rafter and roof joist desired,

bending "f" (if span is to be determined by bendin g) for Check span selected for deflection with spans for bending

to see

stress
'

it does not exceed length permitted for bending

f" of material used.



224 Wood Trussed Rafters

MONOPLANER WOOD TRUSSES,
STEEL PLATE CONNECTED

Monoplaner trusses usually of 2" nominal lum-

ber, spaced 2'- 0"^o.c. Camber as required.

Dry wall ceiling may be attached directly to

trusses. Plywood sheathing staggered joints.

APPROXIMATE



Wood Trusses and Split Ring Connectors 225

PITCHED (MOST POPULAR) FLAT ^v\A^>^ ^^^?W ^t^^f^w
BEI-OIAN (30-80) FINK (30-80) PRATT (30-65'

SCISSORS RAISED CHORD

^^A7V\7^
BOWSTRING

I 1/2 STORY FRAME UTILITY
LIGHT TRUSSES (TRUSSED RAFTERS)
SPACING 2'-0" (NORMAL, BUT UP TO -^'-O" )

D.L. + L.L. = 45 LBS PER SQ. FT (AVERAGE)
SPANS- 20'- 32'

( NORMAL. BUT UP TO SO')

USES: VARIED

FLAT PRATT (30'-80') FLAT HOWE (30'-80') WARREN (3O'-80')

SCISSORS (25'-S5') CAMBERED FINK (25-65) SAWTOOTH (30'-'»0)

HEAVY TRUSSES
SPACING^ I5'-I6' (AVERAGE, BUT ALSO S'-20')

D.L. + L.L. = 45 LBS. PER SQ. FT (AVERAGE)
SPANS: AS NOTED
USES COMMERCIAL, INDUSTRIAL, RECREATIONAL, CHURCHES, ETC

POPULAR TRUSS TYPES DEPTH TO SPAN RATIOS PITCHED ^'e, .^'l .
FLAT '"/a , '"/lO; BOWSTRING '-/e

. '"
'l

LUMBER:
COMPRESSION PARALLEL TO GRAIN 900 PSI
EXTREME FIBER IN BENDING I,200 PSI
MODULUS OF ELASTICITY I, 760,000 PSI

BASED ON NATIONAL DESIGN SPECIFICATIONS FOR
STRESS GRADE LUMBER AND ITS FASTENINGS

DETAIL OF RAFTER

TYPE "AL
"

TRIP-L-
GRIP

S-IOd NAILS
4-2 1/2" SPLIT RINGS
2 - 1/2 " BOLTS
SPLICE PLATE 2X8"
OR 2"XIO". 2'- 2" LONG

.CONVENTIONAL HIP a JACK RAFTERS
HIP TRUSSED RAFTER-s

HIP TRUSSED RAFTER FRAMING PLAN

RINO CONNECTOR TRUSSES

Joseph A. Wilkes, AIA; Wilkes and Faulkner; Washington, D. C.



226 Glued Laminated Timber

STRUCTURAL GLUED LAMINATED TIMBER
This is an engineered, stress rated product of a timber laminating plant, com-

prising assemblies of specially selected and prepared wood laminations, se-

curely bonded together with adhesives. The grain of all laminations is approx-

imately parallel longitudinally. The laminations shall not exceed 2 inches net

thickness. They may be comprised of end joined pieces to form any length, of

pieces placed or glued edge-to-edge to make wider ones, or of pieces bent to

curved form during gluing.

STANDARD WIDTHS OF MEMBERS
Nominal width I

3"
1

4"
1

6" 18" lO" 1

12"

11" 12 '/:" 14 '/;"Net finished width
|

2 '/4"| 3 '/4" |5" or 5 Va" |

7"
|

STANDARD DEPTHS OF MEMBERS
Industry recommended practice use nominal two inch thick lumber to produce straight mem
bers and curved members having radii of curvature within the bending radii limits for the

species.

Nominal one inch thick lumber is normally used when the bending radius is too sharp to per

mit use of nominal two inch thick laminations.

Members of constant depth normally have a depth which is a multiple of the thickness of the

laminating stock used.

NORMAL DURATION OF
ALLOWABLE UNIT 8TRE86 RANGES FOR STRUCTURAL GLUED LAMINATED TIMBER - loading

SPECIES
EXTREME FIBER
IN BENDING, Ffc
ipsn

TENSION PARAL-
LEL TO GRAIN,
Ff (PS 1

1

COMPRESSION
PARALLEL TO
GRAIN, Fg (RSI)

COMPRESSION
PERPENDICU-
LAR TO GRAIN,
Fcx fPSi)

MODULUS OF
ELASTICITY,

DRV CONDITIONS OF USE = MOISTURE CONTENT IN SERVICE LESS THAN 16%

DOUGLAS FIR (COAST REGIOrsI)



Glued Laminated Beams and Purlins 227

TYPICAL "TUDOR" THREE HINGED ARCH SECTIONS (CONT

)



228 Beam Anchorage and Connections

,BRIDGE PIN
["MINIMUM CLEARANCE

MIN.
SPACING

WEEP HOLES
SHOULD BE PRO-
VIDED IN STEEL
BASE ASSEMBLY

ANCHOR
BOLTS
SIDE ELEVATION
TRUE HINGE ANCHORAGE
FOR ARCHES
Recommended for arches where true hinge

action IS desired

ARCH PEAK CONNECTIONS
This connection is intended for arches with a

slope of 4:12 and greater, and will transfer both

vertical forces (shearl and horizontal forces (ten-

sion and compression). It consists of two shear

plates back to back and a through bolt or

threaded rod with washers counterbored into

the arch. To avoid local crushing of the peak
tips of the arch due to dead load deflection, the

tips are often beveled off as shown.

FLUSH TOP
SURFACE

SUPPORTED
MEMBER

CANTILEVER BEAM CONNECT-
ION-SADDLE TYPE WITH
TENSION TIE-ASSEMBLY
It is necessary to let the plate into the top face

of the supporting member and also into the bot-

tom face of the supported member only when
both beams are of the same depth. If the sup-

ported member is of lesser depth, then it is not

necessary to let the bottom of the saddle plate

into the bottom face of the supported member
in order to obtain end grain bearing.

COLUMN

BEARING PLATE

GROUT

ANCHOR BOLT

BEAM ANCHORAGE
This detail is intended for anchorages which are

required to resist both uplift and horizontal for-

ces. It may have one or more anchor bolts in

masonry and one or more bolts with or without

shear plates through the beam.

Provide minimum of one inch clearance or imper-

vious moisture barrier on all wall contact surfaces,

ends, sides and tops (if masonry exists above

beam end).

CONT UPPER CHORD

TRUSS CONNECTION
MONOCHORD STEEL STRAP
ASSEMBLY
Provide minimum of '/4 inch clearance between

web ends and chords.

MACHINE BOLTS
WITH COUNTERSUNK
HEADS AND NUTS
HOLES PLUGGED

SAW KERF

U-STRAP COLUMN
ANCHORAGE TO
CONCRETE BASE
This detail is recommended for industrial build-

ings and warehouses to resist both horizontal

forces and uplift. Moisture barrier is recom-

mended. It may be used with shear plates.

TENSION TIE ACROSS
BEAM

STEEL HANGER WITH
PINTLE

PURLIN HANGER-
CONCEALED TYPE
This connection is used for light and moderate

loads. Hardware is completely concealed. It is

recommended for laminated and well seasoned

purlins but not for unseasoned wood.

SUPPORTED
MEMBER '

BEAM HANGER
When supported members are seasoned ma-
terial, the top of the supported member may
be set flush with the top of the hanger strap.

When supported members are of unseasoned

material, the hangers should be so dimensioned

that the top edge of the supported member is

raised above the top of the supporting member,

or top of hanger strap to allow for shrinkage as

the members season in place. For supported

members with moisture content at or above fi-

ber saturation when installed, the distance

raised should be about 5% of the members

depth above its bearing point.

COLUMN-
OR ARCH

GIRDER TO COLUMN
CONNECTION
(CONCEALED)

WOOD MEMBER SETIN
MASONRY WALL POCKET
Provide minimum of one inch air space between

member and wall pocket or provide adequate

moisture barrier.



Heavy Timber - Beam Splicing 229

MASONRV PIER
ACCORDING TO
WALL THICKNESS
REQUIREMENTS

WOOD BEAM
SUPPORTS
GLUE LAMINAT-
ED TO WOOD
COLUMN

WOOD COLUMN, GIRDER ft

BEAM OR PURLIN
WOOD GIRDER SUPPORTED BY
MASONRV WALL

WOOD COLUMN WITH
LAMINATED BEAM SEATS

CONCRETE FILL

STEEL JACKET

ANCHOR

WOOD COLUMN ANCHORED
TO CONCRETE PIER

JOINT AROUND
MN TO PREVENT
CRACKING - NOT

WAVS REQUIRED

-

NDENT ON
PACTION

PLATE
ANCHORED
TO PIER

COMPOSITE STEEL CONCRETE COLUMN
USED IN TIMBER CONSTRUCTION WHERE LOADS
OR CODES REQUIRE

POSITIVE BENDING POSITIVE BENDING

SUPPORTED BEAM CANTILEVERED BEAM
SIMPLE a CANTILEVERED FRAMING

This illustration shows the "positive" or downward
bending that occurs in conventional framing with sim-

ple spans.

This illustration shows the combination of "positive"

(downward) and "negative" (upward) bending that oc-

curs with beams spliced at quarterpoint producing sup-

ported beam and cantilevered beam. The two types of

bending counterbalance each other, which produces

more uniform stresses and uses material more efficient-

ly. In line joists simplify plywood subflooring.

SCARFED SPLICE (PLAN)

SECTION AT WEDGES

MORTISED SPLICE (PLAN)

MILLED WOOD SPLICES FOR
GIRDERS

WELDED STEEL PLATE SPLICE
SEE LAMINATED BEAM DETAILS

SUPPORTED
JOIST

PATENTED JOIST SPLICE
FOR USE V/ITH CANTILEVERED FLOOR
JOISTS - IS GA. STEEL
METAL CONNECTOR SPLICES
FOR CANTILEVERED BEAMS
GIRDER. BEAM 81 JOIST
SPLICING

Joseph A. Wilkes, Al A; Wilkes and Faulkner; Washington, D. C.



230 Wood Decking Details and Tables

TONGUE a GROOVE
SIZES

STRIATED

NOMINAL ACTUAL
1^/e >< 5 FACE
|5/e X 7 FACE

NOMINAL ACTUAL
25/Q X 5' FACE

FACE

LAMINATED

NOMINAL
3 X s.e.io
3(SUPER THICK) X 6,8

ACTUAL
2 i/« X 5 ''2 .7 1/2.9 1/2

2S/g X 5 1/2.71/2
3i/,6X 5 1/2.7 1/2

3'*^6 X5I/5 71/2

TYPES OF WOOD DECKING

INSULATION FACTORS



Plank and Beam Framing for Residences 231

DESCRIPTION

Use of two inch nominal thickness plank for subfloors or

roofs supported on beams spaced 6 to 8 feet apart.

PRINCIPLES OF DE8ION

Two inch plank used more efficiently when continuous over

more than one span.

Uses standard lumber lengths such as 12, 14 and 16 feet

with beams 6, 7 or 8 feet apart.

Design permitting, end joints between supports allows use

of random lengths.

ADVANTAGES OF SV8TEM

Architectural effect provided by exposed plank and beam

ceiling. Added effective height of ceiling at no increase in

wall height.

Fewer members permits savings in labor.

Cross-bridging not required.

LIMITATIONS OF SVSTEM
Bearing partitions and heavy loads such as bathtubs, re-

frigerators etc., may require additional framing. Conceal-

ment must be provided for wiring, piping and duct work.

Insulation value of two inch deck may be adequate, but

where additional insulation is required it may be attached

below deck or as rigid insulation above deck under roofing.

CONSTRUCTION DETAILS AND FASTENING

Members of built-up beams should be securely spiked to-

gether from both outside faces. Spaced beams should be

blocked at frequent intervals, and each member should be

securely nailed to blocking. Where planks butt over a single

member, a nominal beam width of three or more inches is

necessary to provide a suitable bearing and nailing surface

for the planks. Planks should be both blind and face-nailed

to the beam. In this construction posts (rather than studs)

carry the loads, which are concentrated and must be de-

signed for conditions, but not smaller than 4x4 inches.

Built-up posts should be spiked together.

When solid beams butt at a column, a nominal column di-

mension of 6 or more inches parallel to direction of beam

is recommended to provide suitable bearing. Spike bear-

ing blocks to column where necessary to increase bear-

ing surface.

FOUNDATIOr\l

TVPICAL PLANK AND BEAM FRAMING FOR ONE STORY HOUSE

Joseph A. Wilkes, Al A; Wilkes and Faulkner; Washington, D. C.



232 Plank and Beam Framing for Residences

MASONRY POCKET

FIRST FLOOR FRAMING AT
EXTERIOR WALL BEAM SET IN
FOUNDATION

FIRST FLOOR FRAMING AT
EXTERIOR WALL BEAM BEARING
ON SILL

NON-BEARING PARTITION PAR-
ALLEL TO PLANK SUPPORTED
BEAM UNDER FLOOR

BEAM ABOVE FLOOR.
NON-BEARING PARTITION PARALLEL
TO PLANK SUPPORTED BY BEAM
ABOVE FLOOR

SPACED BEAM BEARING AT
EXTERIOR WALL
The details in this column are preferable from the

standpoint of equalizing shrinkage of horizontal

lumber partition supports.

SPACED BEAM BEARING OVER
BASEMENT SUPPORT

ROOF be;

SPACED BEAM BEARING OVER
INTERIOR POST

SQUARE EDGE

GROOVED PLANK
WITH SPLINE

GROOVED PLANK
MOULDED SPLINE

TONGUE a GROOVE

GROOVED PLANK
WITH EXPOSED
SPLINE

^ ^
JOINT TYPES
CEILINGS

IN EXPOSED PLANK
SOLID ROOF BEAM AND SPACED
FLOOR BEAM BEARING ON
EXTERIOR WALL

Joseph A. Wilkes, AIA; Wilkes and Faulkner; Washington, D. C.
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ROOF BEAM ANCHORAGE

DESION TABLE FOR NOMINAL TWO -INCH PLANK
Required values for fiber stress in bending (f) and modulus of elasticity (E) to support safely a live load of 20, 30, or 40 pounds

per square foot within a deflection limitation of Vsoo- See tables on pages for "Lumber Grades and Allowable Stresses".
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FLOOR AND ROOF BEAMS - DESIGN TABLES 20 POUNDS PSF

Required values for fiber stress

1= span In Inches.
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FUOOR AND ROOF BEAMS - DESIGN TABLES 30 POUNDS PSF
Required values for fiber stress in bending (f| and modulus of elasticity (E) for the sizes shown to support safely a live load of 30 pounds per square foot with a deflection limitation of Viuu
1 = span in inches.

SPAN
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FLOOR AND ROOF BEAMS - DESIGN TABLES •*© POUNDS PSF
Required values for fiber stress in

1 = span in Inches.



Balloon Framing 237

ROOF BOARDS OR
SHINC5i_E 1_ATH

FIRESTOP
Z' THICK—

SHEATHING-

DIAGONAU
SUBFLOOR

- GABI_E
END

.
.ATTIC
FLOOR

^PLATE-
TWO 2X4'S

^'

SILL-
1/2" CEM
GROUT OR
FIBER-
BOARD
UNDER

SHEATHING -

TONGUE a GROOVE
BOARDS OR PLY\^/OOD

MASONRY WALL-

ISOMETRIC SCALE l/4-"«l'-0"

BRACING MAY BE OMITTED
WITH PLYV>/OOD SHEATHING.

1/2" ANCHOR- S'-O" MAX. SPAC-
ING OR TWO PER SILL MINIMUM.

- SHEATHING

1/2" GROUT
,OR FIBER-
BOARD

SECTION -JOISTS AT RT
ANGLES TO EXT WALL
s/e"»i'-o"

NOTE- SEE LAST PAGE IN THIS SERIES FOR
STRUCTURAL PLYWOOD DESIGN DATA.

SECTION- JOISTS
TO EXT WALL
3/8"»l'-0"

PARALLEL

NOTES:
BALLOON FRAME
Studs continuous to roof, supporting second floor joists.

System produces minimum vertical movement and is often

selected for tvi/o story stone or brick veneer or stucco.

FIRESTOPPING
All concealed spaces in the framing should be firestopped

with 2 inch thick blocking, accurately fitted to fill openings

and arranged to prevent drafts from one space to another.

EXTERIOR WALL FRAMING
One Story Buildings: 2x4's, 16 or 24" o.c.

Two Story Buildings; 2x4's, 16" o.c.

Three Story Buildings: 2x4's, 16" o.c.

BRACING EXTERIOR WALLS
Suitable sheathing acts as bracing for exterior walls. Addi-

tional strength and stiffness, if required, may be provided

by 1x4 members let into the outside face of the studs at a

45° angle and properly secured top and bottom and into

the studs.

BRIDGING FOR FLOOR JOISTS

May be omitted when flooring is properly nailed to joists.

However, where nominal depthtothickness ratio of joists

exceeds 6, bridging should be installed at B' - 0" intervals.

(FHA also allows omission of bridging under certain. condi-

tions - see FHA publication No. 300, 1963. revised 1965.)

Joseph A. Wilkes, Al A; Wilkes and Faulkner; Washington, D. C.
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HIP RAFTER

SUSFLOOR

SHEATHING

SUBFLOOR

J- J J ^ \- ^ jj

DIAGONAL
BRACING (1X4)

INTO FACE OF

SOLE PLATE .

ANCHOR

SUB-FLOOR-

RAFTER--

WALL
SHEATHING-
TONGUE S GROOVE
BOARDS OR PLY\A/OOD

ISOMETRIC SCALE !/*"•

1/2" a ANCHORS
e'-O" MAX O C
OR MIN TWO
PER SILL

ALTERNATE OIROER

SHEATHING

SECTION -CEILINO JOISTS PARALLEL TO
RAFTERS: FLOOR JOISTS PERPENDICULAR
TO EXTERIOR WALLS SCALE 3/B".|'-0"

SECTION- CEILING JOISTS PERPENDICULAR
TO RAFTERS: FLOOR JOISTS PARALLEL TO
EXTERIOR WALLS. SCALE-3/S"«r-0"

WESTERN OR PLATFORM FRAMING

Subfloor extends to outer edge of the frame and provides a

flat, work surface at each floor. Common practice is to

assemble walls on subfloor and tilt them into place.

Arrangement of members in platform framing equilizes ver-

tical shrinkage within the structure.

FIRESTOPPING

All concealed spaces in framing wit"h 2" blocking, fitted to

openings and arranged to prevent drafts between spaces.

EXTERIOR WALL FRAMING

One Story Buildings: 2x4's, 16" or 24" o.c.

Two & Three Stories: 2x4's, 16" o.c.

BRACING EXTERIOR WALLS

Suitable sheathing acts as bracing. Where required for addi-

tional stiffness or bracing, 1x4's may be let into outer face

of studs at 45° angle secured top, bottom and to studs.

BRIDGING FOR FLOOR JOISTS

May be omitted when flooring is properly nailed to joists.

However, where nominal depth tothickness ratio of joists

exceeds 6 bridging should be installed at 8' - 0" intervals.

(F.H.A. also allows omission of bridging under certain

conditions-see F.H.A. publication No. 300, 1963, re-

vised 1965.1

Joseph A. Wilkes, AIA: Wilkes and Faulkner: Washington, 0. C.



Light Wood Framing Details 239

2-ed IN EACH JOISTv MIN. LAP ^" MIM LAP 4".

APPROXIMATE THICKNESS
SAME AS EXTERIOR SILL
TO EQUALIZE SHRINKAGE
ON WOOD BLOCKING ON STEEL ANGLES ON LOWER FLANGE

WOOD JOISTS SUPPORTED ON STEEL GIRDERS

lOd TOENAIL TO
GIRDER ON EACH
SIDE OF JOISTS,

JOISTS BEARING
ON GIRDER
MIN LAP 4'

lO d TOENAIL TO
GIRDER a TO
LEDGER STRIP

-

GIRDER a JOIST
NOTCHED FOR

.

HANGER

NEAR EA JOIST

JOIST NOTCHED OVER
LEDGER STRIP
NOTCHING OVER BEARING
NOT RECOMMENDED

JOIST IN JOIST
HANGER IRON
ALSO CALLED STIRRUP
OR BRIDLE IRON

3-20d
NEAR
EA JOIST

OVERLAPPING JOISTS
NOTCHED OVER GIRDER
BEARING ONLY ON LEDGER,
NOT ON TOP OF GIRDER

JOISTS NOTCHED
OVER GIRDER
BEARING ONLV ON
LEDGER, NOT ON TOP
OF GIRDER

WOOD JOISTS SUPPORTED ON \^OOD GIRDERS

TWO lOd EACH END
ON ONE SIDE, OTHERS
STAG 16" APART

lO d TOENAIL
TO POST
EA SIDE

TWO PIECE GIRDER

TV^O 20d AT
END OF EACH
PIECE, EACH
SIDE. OTHERS
STAGGERED
32" APART

TWO lOd
TOENAILS
EACH END

2-IOd TOENAILS
EA END

THREE PIECE GIRDER I" X 3" CROSS BRIDGING SOLID BRIDGING

lOd TOENAILS Od FOR 4 X6

2X6 SILL 3 X 6, 4 X 6 SILL
HALVED AT CORNERS

4 X e DOUBLE SILL
NAILS STAGGERED ALONG
SILL 24" ON CENTER

lOd
TOENAlC?
16" QC
PLATFORM FRAMING
TOENAIL TO SILL NOT
REQUIRED IF DIAGONAL
SHEATHING USED

M "ip"

TYPES OF SILL
ANCHOR BOLTS

2X8 JOIST

SHRINKAGE

GIRDER

SELECT JOIST-GIRDER DETAIL
WHICH HAS THE APPROXIMATE
SAME SHRINKAGE 'A' AS THE
SILL DETAIL USED

1/2" "I'-O"

DU -AL-CLIP
METAL FRAMING DEVICES

TY-DOV\/N ANCHOR
IS - le GAUGE

TRIP-L-GRIP
ZINC COATED STEEL

Joseph A. Wilkes, A! A; Wilkes and Faulkner; Washington. D. C.



240 Light Wood Framing Details - Openings

DOUBLE HEL&DER-TWO
2X4S ON EDGE, EXCEPT
FOR OPENilNC3S OVER
3-0"USE 2-2X6S -

SPACERS

DOOR OPENING
FOP ROUGH OPENINGS UP TO 3'- I

I/2" WIDE

SMAUI- CANTILEVER PLATFORM
I SUCH AS HEARTHS)

NO BLOCKING
REC3UIRED -SEE
NOTE (^l BELO\A/

STAGGER SHEET BEARING JOINTS
PLYWOOD SUBFLOORING

1. These values apply for Structural I and II, Standard

sheathing and CC Exterior grades only.

2. Identification Index appears on all panels except 1 '/»"

and 1 Va" panels.

3. In some nonresidential buildings, special conditions may
impose heavy concentrated loads and heavy traffic re-

quiring subfloor constructions in excess of these mini-

mums.

'STEEL CHANNEL. I BEAM OR NA*^ BEAM
^BLOCKING, AS REQUIRED

/2 X 4S ATTACHED TO STEEL

TOENAILS

FLOOR JOIST

STEEL ANCHOR

FRAMING
BOLTED TO
STEEL

FLOOR FRAMING ABOVE
STEEL LINTEL

STEEL LINTELS FOR WIDE OPENINGS
NOTE^
STEEL LINTELS SELECTED FROM STEEL BEAM DESIGN
TABLES ON BASIS OF FLOOR, WALL, a ROOF LOADS
CARRIED OVER OPENING.

DOUBLE TRIMMER JOIST

BOTH STUDS

SOLE PLATE

WINDOW OPENING

led STAG IS'OC
THRU TO HEADER
.AND JOIST

FIRST TRIMMER
SHOV^/N CUT AWAY
TO SHOW NAILING

SECOND TRIMMER JOIST

16 d STAGGERED 6" O C

FLOOR OPENING

PLYWOOD SUBFLOORING - THICKNESS
FOR DIRECT APPLICATION OF TSG WOODSTRIP

FOR PLATFORM
FRAMING -ONE OR
TWO FLOORS
WOOD SUBFLOOR a SOLE

, SPAN, NAIL SPACING notes i, 3, a t
AND BLOCK FLOORING a LIGHTWEIGHT CONCRETE

PANEL
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HIP RAFTER

JACK RAFTERS
note: iO d = IO PErsiisiY

SECOND
RAFTER
OF PAIR
NAILED
WITH ONE
lOd AND
ONE lOol
TOENAIL

FIRST RAFTER
OF PAIR NAILED
V\/ITH TWO NAILS
(lOd FOR I" RIDGE
I6d FOR 2"RIDGE)

ROOF PEAK

FOUR lOd AT
EACH RAFTER

STRAP AT
EACH RAFTER
AFFORDS
MORE
RESIS-
TANCE

STUD-^J

RAFTER ENDS BEVELED RAFTERS BACK
NOTCHED OVER PLATE

TWO lOd
TOENAILS
EACH
SIDE

METAL STRAP PROVIDES
ADDITIONAL SECURITY
AGAINST UPLIFT

ONE lOd
TOENAIL ON
EACH SIDE

16 d. 4-" OC AND
OVER EACH JOIST

TWO lOd
TOENAILS
EACH SIDE
AND ONE
AT FRONT BRACING OF ROOF RAFTERS

ARE AT RT ANGLES TO JOISTS

RAFTERS AND CEILING JOISTS
RESTING ON WALL PLATES

FILLER BLOCK

NOTCHED OR BEVELED RAFTERS
RESTING ON PLATE

TWO ISd

ONE lOd
TO FILLER
BLOCK —

^

lOd
STAGGERD
12" O.C.
VERT

ONE lOd
TO FILLER
BLOCK

V-THREE lOd
TO FILLER
BLOCK

I X 4 MIN
BRACING 45°
MAYBE OMIT-
TED WITH
PLY^VOOD
SHEATHING

THREE lOd
TO FILLER
BLOCK

8d TOENAILS

STUD W TO HAVE SAME NAILING ONE TOENAIL THRO STUDS TO SOLE PLATE
TO FILLER BLOCK AS STUD "B" SUFFICIENT IF DIAGONAL SHEATHING USED

CORNER POST TOP PLATE AND LET- IN BRACING

Joseph A. Wilkes, AIA; Wilkes and Faulkner; Washington, D. C.

ISd 12" O.C,
TO SPACER
STUD

ISd 12 "O.C.
STAGGERED

TWO NAILS IN EACH JOIST ARE
SUFFICIENT IF FULL STORY ABOVE
RIBBON

JOISTS BEARING ON RIBBON

SHEATHING

PARTITION TO WALL
CONNECTION

FRAMING
AT SCUTTLE
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^

FIRESTOP a
HEADER CUT
BETWEEN
JOISTS- ^L

2X4 PLATE

:zz:zzzz:zz
SOLID
BRIDGING
DRAFT STOP
BETTWEEN
JOISTS>

,PLATE

BALLOON] a BRACED PLATFORM BALLOON a BRACED

,
PARTITIONS AT RIGHT ANGLES TO JOISTS ,

PLATFORM

PARTITIONS PARALLEL WITH JOISTS

BALLOON a BRACED

SECTIONS
BEARING PARTITIONS

ROUGH FLOORING

NO PARTITION ABOVE

DOUBLE JOISTS TO ALLOW FOR PIPES

NO PARTITION BELOW
( DOUBLE JOISTS
WHERE NO PIPES ) i

SECTIONS
NON- BEARING PARTITIONS

BLOCKING SHEATHING-

¥•

\^

;::_ v'v ly^y^^y.

-BLOCKING

Z^23ZZZZa

TO MAKE 2X6
STUDS EQUAL
WIDTH OF 2X4
STUD PARTITION

^IX2'S

^c

BLOCKINGv

':M

^-^7'-r*^,>.'y^^..-^y^,

^Ma 1̂X6-^

LATHING
BOARD

OUTSIDE CORNERS . PLANS , INTERSECTING PARTITIONS

WALL PRAMING
SCALE-. 3/*"«l'-0"

^
BLOCKING

f^

T
\i^

f^

<^

ASSEMBLY OF STUDS AT OUTSIDE CORNER

Joseph A Wilkes, AIA; Wilkes and Faulkner; Washington. D. C.
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WALL STUDS

NOTCHED STUD
GABLE END

BEVELED STUD
GABLE END GAMBREL ROOF

Joseph A. Wilkes. AIA; Wilkes and Faulkner; Washington, D. C.



244 Framing for Stairs

STUD PARTITION

EXTERIOR WALL

-ATTIC FLOOR JOISTS

ROUGH FLOORING - SUBFLOORING
PLVWOOD (SEE TABLE) OR
DIAGONAL T a G BOARDS -

REVERSE DIRECTION EACH
FLOOR FOR RIGIDITY -DOUBLE TRIMMER

.FIRST FLOOR JOISTS

.^^-MASONRY WALL

STAIR WIDTHS :

1 ST FL.MAIN..3'-0" TO 3'-6"
2 ND. FL, TO 3RD.. 3'-0"

ISOMETRIC VIEW OF QTAIRe
SCALE: l/*"«l'-0"

Joseph A. Wilkes, Al A; Wilkes and Faulkner; Washington, D. C.
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STAGGER
JOINTS>

DIAGONAL. WOOD WALU SHEATHINO

NAILING OF DIAGONAL
SHEATHING SIMILAR

WOOD ROOF SHEATHING

HORIZONTAL
FOR BOARDS WIDER THAN 8"
USE THREE NAILS IN PLACE
OF TWO

BLOCKING FOR
NAILING.CUT IN
BETWEEN
RAFTERS

PLYWOOD ROOF- SHEATHING
Nailing and blocking required. See page on

Structural Plywood Data for Plywood Roof

Decking Table which gives thickness-span infor-

mation.

TOL-
ERANCE
FROM
EDGE
OF SLAB

INSULATING ROOF DECK
SCALE: l/4"»l'-0"

MAX SPACING O C
24". FOR 1/2" THICK (I9PSF)
32" FOR 2" THICK (2 S PSF )

.4-S" FOR 3" THICK (4.0 PSF)

WOOD WALL SHEATHING

AND 1/2" a 25/32 THICK

ROOF SHEATHING AND DECKING

FIBER BOARD SIZES
2'XS'X25/32
2'XB'XI/2"

ALL JOINTS, BOTH
VERTICAL a HORIZONTAL (CN,
TO HAVE STUDS.
OR BLOCKING
FOR NAILING

BLOCKING
ADVISABLE
ESP ON
FLOORS AND
ROOFS a OTHER
WISE UN-
SUPPORTED
EDGES

HORIZONTAL SHEATHING
TaG'D, SHIPLAPPED OR
V"JOINTED ALONG
LONG EDGE

VERTICAL HORIZONTAL

FIBERBOARD WALL SHEATHING
NAILS- T'ls" HEAD. GALV. RFG I '/j" THICK SHEATHING a l%" TO 2" FOR
2S/J2" THICK ALL BOARDS NAILED ^/g" IN FROM EDGES NAIL SIZES a
SPACINGS VARY SLIGHTLY WITH SOME MFRS."ASPHALT COATED" a
"ASPHALT IMPREGNATED" BOS MADE.

VERTICAL JOINTS
SHOULD NOT
OCCUR ON SAME
STUD IN SUC-
CEEDING ROWS
OF SHEATHING.

NOTE:
More comprehensive data on plywood sheathing may be found on page on softwood plywood.

PANELS 4.'-0"WIDE X S'-O" HIGH

PLYWOOD V/ALL-SHEATHING

Joseph A. Wilkes. AIA. Wilkes and Faulkner; Washington, D. C.
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CLASSIFICATION OF SPECIES
GROUP r



Wood Framing with Brick Veneer 247

ROOFJNG

PAPER
BACKED
WIRE MESH

REINFORCED BRICK VENEER

EXISTIhJG
FOUNDATION
e> FOOTING

TILE OR
CONCRETE
MASONRY
UNIT
FOUNDATION

ROOFING -CHECK PITCH
OF ROOF FOR SLOPES
ON WHICH TAR S GRAVEJ_
OR BUILTUP ROOFING
IS RECOMMENDED

FINISH FLOOR

SUBFLOOR

4—^M-

ANCHOR

RICK CORBEL

TYPICAL WALL SECTIONS a ALTERNATE FOUNDATION DETAILS
NEW FRAME CONSTRUCTION

EXISTING
FOUNDATION
WALL

5"XS"X >,6'

GALVANIZE
STEEL ANGLE

NEVk/ FOOTING
HEIGHT OF VENEER

TYPICAL WALL SECTION A ALTERNATE FOUNDATION DETAILS/ EXISTING FRAME CONSTRUCTION

Structural Clay Products Institute: McLean, Virginia



248 Eaves, Overhangs, Watertables, and Wood Frame Wall Details; Termite Shields

VERTICAL
SIDING

SHEATHING

NA^IDE ROOF OVERHANG WITH
VERTICAL SIDING

SIDING
DETAIL
'/4 FULL
SIZE

SHORT ROOF OVERHANG
WITH HORIZONTAL SIDING

STUCCO ON
METAL LATH

BUILT-IN GUTTER WITH STUCCO

^7^/

-HORIZ, SIDING

WOOD SHINGLE VERTICAL
SIDING

HORIZONTAL
SIDING

COMPOSITION
SHINGLE

SHEATHING

COMPOSITION
SHINGLE

^^

-BLDG FELT

^
STUCCO FINISH

<•

SIDING, eiLLe AND WATERTABLES
'^^^'''^ Components of details of watertable types are interchangeable.

EAVES SOFFIT MATERIALS
MATERIAL



Eaves, Overhangs, Ventilating Materials 249

ROOFING SHItslGLE

ROOF SHEATHING

CIRCULAR LOUVER

FASCIA

>M
EXPOSED RAFTER ENOS HANGING GUTTER OGEE GUTTER BUILT-IN GUTTER

See pages on Roof Leaders, Gutters and Downspouts for shapes, sizes and details.

EAVE TRIM

FASCIA - CHANNEL

SOFFIT

DETAIL AT EAVE

OVERHANGING RAFTER WITH ALUMINUM FASCIA
EAVE TRIM e. SOFFIT

REVERSE SLOPE OVERHANG

ALUMINUM CIRCULAR
LOUVERS
I INCH - 3 INCH DIAMETER

SECTION
STAMPED OR EXTRUDED
VENT STRIP

PERFORATED - PREFINISHED
ALUMINUM SOFFIT PANELS
IO"X lO' - O" LONG. ALSO IN ROLLS

PERFORATED SHEETS
CEMENT - ASBESTOS a
HARDBOARD
BACK WITH INSECT SCREENING

EAVES VENTILATING MATERIAL

1. Ventilation of ail rafter spaces required to prevent condensation and rot.

2. All vents sfiould be protected from insect infestation by metallic or fiber glass screen cloth where perforations in material are greater than 1/10 inch.

Joseph A. Wilkes, AIA; Wilkes and Faulkner; Washington, D. C.



250 Wood Door and Window Frames in Brick Veneer and Masonry Construction

Fl_ ASHING- -ICSISULATION

-DOOR FRAME
HEAD a JAMBS
l'/2-

FLASHING
TURN UP 2"
ON INSIDE
FACE ON
FURRED
WAl_l_S

TRIM
(VARIES)

DOOR FRAME -BRICK VENE.ER CONST. DOOR FRAME - MASONRY CONSTRUCTION

NOTE: Flashing at masonry sills should make bond with waterproofing of Basement wall (dash lines above). See page on "Spandrel and Damp Course Flashing."

FLASHING-
SEE ABOVE.
LEFT

FLASHING-
SEE ABOVE,
RIGHT

WOOD
SILL

FLASHING
BRICK
SUBSILL

DOUBLE HUNO WINDOW IN BRICK
VENEER CONSTRUCTION

CASEMENT WINOOVA/ IN
MASONRY CONSTRUCTION



Siding and Panel Patterns - Standing and Running Trim Patterns 251

-^
Aa-

PLAIN SHIPLAP
I
X A TO I

X 12

-^

TONOUE AND OROOVE
I X 4- TO I X 12 t

'^

PL.AIN BEVEL
1/2 X 4 TO 5/4X12 t

SIDING PATTERNS. ® (2)

DIAGRAMATIC DETAILS OF STANDARD SIDING PATTERNS

^A

SPLINE
'/2X |3/g t

DOUBLE
OROOVE
1x3 TO IX 12 t

TONGUE AND OROOVE
I X 3 TO I X 12 t

PANEL PATTERNS. (D (2)

DIAGRAMATIC DETAILS OF STANDARD PANEL PATTERNS

A = Numerous standard patterns available in fir, hemlock,

spruce, cedar, redwood and others.

B = Rabbeted, bevel, and other variations available.

Strips and boards available in a variety of woods and sizes

can be used in combination to provide many board and

batten effects.

For specific wood characteristics, grades, sizes, physical

properties, definition of terms, application, storage and

handling, and specification requirements, contact lumber

associations and or representatives active in area of use.

t Nominal sizes generally available.

CROWN, CORNER. COVE, AND BED MOLDS

:? D d^
BRICK MOLDS, CAPS, AND
PICTURE MOLDS

STOPS, NOSINGS, AND SCREEN MOLDS

n

u •:do
CASINO BASES, AND CHAIR RAILS ROUNDS. HALF ROUNDS, QUARTER ROUNDS

TYPICAL TRIM PATTERNS AVAILABLE

FOR WALL OR CEILING FOR CEILING
ONLY

FOR WALL OR CEILING FOR CEILING
ONLY

ACOUSTIC PANEL PATTERNS (g)

Examples of special application units available as standard patterns.

1*1

I

I

a n (L •:t^
WINDOW STOOL BASE SHOE
MISCELLANEOUS PATTERNS

BALUSTER CORNER BEAD DRIP CAP

STANDING AND RUNNING TRIM PATTERNS (S) (s) (6)

Numerous patterns and dimensions of trim are produced in a variety of hard and soft woods for interior and

exterior use. For a complete line of patterns, sizes, and wood species available, contact lumber associations

and or representatives active in area of use.

Material thickness and configuration of member are major cost factors. Size and shape variations are so

numerous that indication of dimensions is not feasible.

V
"\J"

-^

CUSTOM DESIGN PATTERNS (5) (S)

Custom designs can be economically manufactured if designed with thought

to minimum handling, simple cutting, head adjustment, and use of standard

finish sizes.

Custom design cut limitations illustrated above should be avoided, since they

require a special knife or several runs through the machine.

The organizations listed below were sources for information per numbered references and are provided for obtaining information not available in area of use.

(T) West Coast Lumber Inspection Bureau @ Western Pine Association (5) United States Department of Commerce (Office of Technical Services)

(2) California Redwood Association @ Southern Pine Association @ Architectural Woodwork Institute

H. E. Heidtmann and R. Paccone: Sargent, Webster, Crenshaw & Folley; Syracuse, New York



252 Solid Wood Paneling

ROOM HEIGHT PARTITION HEIGHT WAINSCOT HEIGHT
STILE AND RAIL PANELING

VERTICAL BOARDS VERTICAL BOARDS HORIZONTAL BOARDS,

@- 11

RECESSED JOINIT

T '

- ..•>^:.^
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NOTES:
1. For panel elevations with location of details

refer to preceding page.

Dimensions and configuration of all elements

vary with conditions and individual design,

however basic detail and construction require-

ments are constant.

To specify architectural woodwork, refer to

A.W.I. (Architectural Woodworking Institute)

quality standards, section 100, lumber grades.

Refer to A.W.I, quality standards, section

300 — standing and running trim, to specify

quality of board paneling desired.

Refer to A.W.I, quality standards, section

500 - panelwork to specify and detail quality

of stile and rail paneling desired.

CLOSURE
MOULD
SCRIBE TO
CEILING

CONTINUOUS
FURRING l'-4"

OC AT RIGHT
ANGLE TO
DIRECTION
OF BOARD

TOLERANCE
TO PERMIT
TIGHT FIT

BASE
SCRIBE
TO FLOOR

(s) BASE
ROOM HEIGHT

BASE
PARTITION HEIGHT

RECESSED BASE
ROOM HEIGHT ROOM AMD

PARTITION HEIGHT

m) INTEGRAL BASE
ROOM AND
WAINSCOT HEIGHT

STIUE AND RAIL PARTITION DETAILS VERTICAL AND HORIZONTAL BOARD DETAILS

H. E. Heidtmann and R Paccone; Sargent, Webster, Crenshaw & Folley. Syracuse, New York



254 Wood Joints

DADO a RABBET

FULL (OR THROUGH) BLIND AND STUB

DADO, TONGUE »
RABBET

STOPPED DADO DOVETAIL DADO

RABBET a DADO

SHIP (OR OPEN) HALF BLIND

HAUNCH HAUNCH — BLIND

THROUGH SINGLE THROUGH MULTIPLE STOPPED LAP

HALF LAP LAP(OR HALF BLIND) BLIND MITER

DOVETAIL

NOTES

;

1. Wood joints may be grouped into three classes: (1) right angle joints, (2) end joints,

and (3) edge joints.

2. End joints are used to increase the length of a wood member. By proper utilization

of end loints short lengths can be used which might otherwise have been wasted.

3. Edge joints are used to increase the width of a wood member. By giving narrow

widths greater use of narrow stock may result.

4. A rabbet (rebate) is a right angle cut made along a corner edge of a wood member.

A dado is a rectangular groove cut across the grain of a wood member. If this groove

extends along the edge or face of a wood member (being cut parallel to the grain) it is

known as a plough (plow).

PINNED BLIND

WEDGED
MORTISE a TENON
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CROSS LAP

END LAP MITER HALF LAP
LAP JOINTS

M^
PLAIN

BLOCKED

WOOD SPLICE RON

SM
TONGUE & GROOVE SHOULDER
CORRUGATED METAL
FASTENERS

^
TONGUE a GROOVE HOUSED

TYPICAL PANELING JOINTS
SHOULDER

RIGHT ANGLE JOINTS

SQUARED SPLICE HALF LAP TONGUE ei GROOVE BUTTERFLY

END JOINTS

HARDNA^OOD ^EXTENSION
GUIDES ALSO
AVAILABLE

PATENTED
METAL GUIDES
'ARE AVAILABLE

WOOD SIDE SLIDE TRACK a WHEELS X^OOD CENTER SLIDE
SECTIONS THROUGH CABINET DRAWERS

BATTEN BACK BATTEN

BUTTERFLY SPLINE
EDGE JOINTS

COPED MOULDING



256 Softwood Plywood

VENEER GRADES



Plywood Details 257

PROTECT EDOES OF
INTERIOR SHEATHING
FROM WEATHER

BUILT-UP ROOFING

OABLE ROOr

PLYWOOD ROOF SHEATHING (4)

EXTERIOR
PLYV\/OOD AT
OPEN SOFFIT

INTERIOR SHEATHING

FLAT -LOW SLOPE ROOF



258 Plywood Siding and Details

cc I^
L I

'^2"
L ^ >

.

T^*^ S31l^ t^J-Q
J^



Plywood Details and Interior Plywood 259

TYPES OF HARDWOOD PLYWOOD
TECHNICAL



260 Wallboard

MIN. BCMDING



Drywall Partitions 261

TYPES OF



262 Gypsum Drywall Construction Sections

Ti=-.CORISIER
f* REINF.

CEIUIISJG CONDITION

TLOOR CONDITION

ja__^CORNE:R
|p REINF rCORNER

REINF

CEILING CONDITION

FLOOR CONDITION

CEILING CONDITION

MIN. SOUND
DEADENING
BOARD

FLOOR CONDITION
SLOTTED WOOD STUD
PARTITION

DOUBLE2X3 WD
STUD

= CAULK

FLOOR CONDITION
STAGGERED WOOD STUD
PARTITION

GYPSUM WOOD FRAMED TYPE PARTITIONS

^

-METAL DRY-
\A/ALL STUD
SIZE VARIES

BSf CAULK

MIN. SOUND
DEADENING
BOARD

CEILING CONDITION CEILING CONDITION CEILING CONDITION CEILING CONDITION

^^

./

FLOOR CONDITION FLOOR CONDITION FLOOR CONDITION FLOOR CONDITION

OYPSUM METAL. FRAMED TYPE PARTITIONS

Ferd Scheeler; Skidmore, Owings and Merrill; Chicago, Illinois



Gypsum Drywall Construction Sections 263

CAULK
METAL TRIM

T'B'X l3/s'22-GA
METAL L RUMMER

GVPSUM WALLBD

LAMIM COMPOUMD

ETAL TRIM

GYP WALLBD.

^^%J
LAMIM. COMPOUMD

CEILING CONDITION CEILING CONDITION

1"GVP. COREBD.

BASE-AS REQ'D

1" GVR COREBD

ASE AS REQ

METAL TRIM

METAL RUMMER

CEILING CONDITION

HORIZONTAL CONDITION

BASE AS REQ.

BASE AS REQUIRED

FASTEN TO FLOOR

METAL RUMMER

FLOOR CONDITION
DOUBLE SOLID

FLOOR CONDITION
TRIPLE SOLID

GYPSUM LAMINATED AND SOLID TYPE PARTITIONS

1/8" POLY-
ESTER
GASKET

H

-1/8" POLY-
ESTER
GASKET

S
CEILING CONDITION

-1" COREBD

• GYP COREBOARD

HORIZONTAL JOINT

FLAMGED RAIL

FASTENING

POST CAP
POST PLATE

CEILING CONDITION

.BASE AS
/REQUIRED

FLOOR CONDITION FLOOR CONDITION

2" GYP PARTITION'

HORIZONTAL JOINT

r FLOOR RUNNER

MOVABLE GYPSUM PARTITION
FLOOR CONDITION
MOVABLE GYP PART.

METAL BASE

FLOOR CONDITION
DEMOUNTABLE PARTITION

GYPSUM MOVABLE TYPE PARTITIONS

2 X lO WOOD
JOIST SPACED
16" OC.

25/32" OAK
FIN. FL.

-4402 CARPET

-4402 PAD

V2" PLY-WOOD
SUB -FLOOR

.SHEET METAL ANGLE AT
/wall screwed TO
\A/ALL a STUD

CEILING CONSTR. CEILING COMSTR.
^GYPSUM WALLBD.

TYP. DROP. CEILING

GYPSUM DRYWALL CEILING TYPES

Ferd Scheeler; Skidmore, Owings and Merrill: Chicago, Illinois



264 Drywall Partition Types

DESCRIPTION OF PARTITIONS



Drywall Partition Types 265

DESCRIPTION OF PARTITIONS



266 Hardboard, Particle Board, Miscellaneous Wall Tiles

PARTICLE BOARD - TYPES, PROPERTIES. SIZES



Laminated Plastic Veneers 267

STOCK SIZES - PLASTIC LAMINATES /lELAMINE OVERLAY
PRODUCT





CHAPTER 7

THERMAL AND MOISTURE
PROTECTION

Roofing



270 Built- Up Roofing

BUILT-UP ROOFING

CDECK OR SUBSTRATE



Roofing Shingles and Roofing Tile 271

ROOFING SHINGLES AND ROOFING



272 Asphalt Shingles and Roll Roofing, and Seamed Metal Roofing

ASPHALT SHINGLES AND ROLL ROOFING

TYPE



Corrugated and Crimped Roofing 273

CORRUGATED AND CRIMPED ROOFING
TYPE



274 Asphalt and Composition Shingles

SCHEDULE OF SHINGLE TYPES

E = EXPOSURE TU=TOPLAP
HI_ = HEADLAP SL.= SIDEI-AP
W = WIDTH FOR STRIP SHINGLES OR

LENGTH FOR INDIVIDUAL SHINGLES



Wood Shingles and Shakes for Roofing and Siding 275

NOMENCLATURE UNDERLAYMENT AND SHEATHING

SHINGLE (SAWN)

Species; Shingles and shakes are available In Red cedar.

Redwood and Tidewater red cypress.

SCHEDULE OF SHINOLE TYPES
ORADE*



276 Built - Up Roofing

INSULATION

oooooooooo -a'-e—& o o o o

I '^" \

oooooooooo -a'-e—e o o o o

VAPOR BARRIER
(WHEN REQUIRED)

PATTERN FOR NAILING BASE
SHEET OR VAPOR BARRIER OVER
NAILABLE DECK

STEEP 3RADE ASPHALT FOR
CEMENTING VAPOR BARRIER,
INSULATION, AND BASE SHEET

GRAVEL OR SLAG'
IN SURFACE BITUMEN

INSULATION

BASE SHEET

BITUMEN FOR FINISHING PLIES MAY BE
ASPHALT OR COAL TAR PITCH
USE ASPHALT WITH ASPHALT SATURATED
FELTS AND COAL TAR PITCH V^ITH TAR
SATURATED FELTS

20 YEAR TYPE BUILT-UP ROOF OVER INSULATION

NOTES
For smooth surface roofs omit gravel or slag. On slopes over 1

" per

foot back-nailing of all felts along top edge is usually required.

NAILABLE DECK

Over non-nailable deck or insulation omit rosin paper

and cement solidly with asphalt.

Nailing strips must be provided.

Minimum slope for organic felt = 3" per ft.

Minimum slope for asbestos felt = 1/2" per ft.

MINERAL
SURFACED
ROOFING SINGLE
PLY IF ASBESTOS

STEEP GRADE ASPHALT-

- ROSIN PAPERIOVER Vi^OOD)

STEEP GRADE ASPHALT BETWEEN
PLIES OF 15 LB FELT

MINERAL SURFACE BUILT-UP ROOF

Developed by: Angelo J. Forlidas, AIA; Charlotte, North Carolina; from data furnished by: Robert M. Stafford, P. E,, Consulting Engineer; Charlotte, North Carolina



Roll Roofing 277

MAIL LOCATIONS- --WOOD DECK

|9" SELVAGE
LAP

l7"EXPOSURE

ASPHALT CEMENT AS
SPECIFIED BY THE
MAMUFACTURER

^STARTER STRIP OF 19" SELVAGE
QUT FROM A FULL SHEET LAID
TO OVERHANG EAVE AND
RAKE '/*" TO ''e"

ROLL ROOFING - DOUBLE COVERAGE - CEMENTED PARALLEL TO THE EAVES

NAILS 4" APART
IN ROV^ I" IN
FROM EDGE
OF STRIP

CEMENT OVER
ENTIRE LAP AREAS

,UPPER EDGE NAILED
NAILS 4" APART AND
STAGGERED

9"EDGE STRIP
OVERHANG EAVES
AND RAKES i/«" TO

CEMENT ON ENTIRE
LAP AREAS

LL EXPOSED EDGES TO
BE FIRMLV EMBEDDED IN
CEMENT

MINERAL SURFACeO
ROLL

MINIMUM PITCH

ROLL ROOFING - CONCEALED NAILINO

Developed by: Angelo J. Foriidas, AlA, Charlotte, North Carolina ; from data furnished by: Robert M. Stafford, P. E.; Consulting Engineer; Charlotte, North Carolina



278 Slate Roofing

OVER 20" RISE TO I FOOT

STANDARD LENGTHS AND
WIDTHS OF SLATES

PITCHED



Slate Roofing 279

ELASTIC CEMENT WOOD STRIP
SOMETIMES
OMITTED

SECTION

COMBING SL.ATE

REGULAR
ROOFING
SLATE

"UNDER-EAVE
OR STARTE
SLATE

SADDLE RIDGE

•COPPER PLASTER
NAILS LATH-

STRIP SADDLE RIDGE

WOOD STRIP
SOMETIMES
OMITTED

SECTION

COMBING
SLATE

GABLE RAKE

COMBING
SLATE

SECTION
COMB RIDGE

COMB RIDOE

Combing slate- 1 side only.

Project over side of ridge away from prevailing wind.

Coxcomb ridge-when combing slate is laid alternately projec-

ting on either side of ridge.

Combing slate can be laid with grain running horizontally or

vertically.

TAPER Vs" TO r-O"
WIDEN TOWARD
BOTTOM

OPEN VALLEY

PLASTER LAT

ELASTIC CEMENT

POINT WITH
CEMENT

SADDLE HIP

Plaster lath sometimes omitted. Hip slates are sometimes smaller

slates. On less expensive work strip saddle hips are laid with butt

joints which do not always join with roof courses.

SECTION A-A BOSTON HIP

FELT -......^^^ 2::

^^
MITERED HIP SECTION A-A FANTAIL HIP



280 Clay Tile Roofing

UENGTH 13 'A"

WIDTH 9 3/4"

AVERAGE EXPOSURE lO '/*"

MirsllMUM LAP 3"

AVERAGE WEIGHT PER SQ 900 #
SPANISH
NOTES :

1. Minimum slope for above roof tile is

4 Vj '
in 12".

2. Sizes vary according to manufacturer.

3. Specials sucfi as ridge, rake, closures,

vary witfi manufacturer.

4. Minimum of 30// felt on all decking.

5. All details sfiown on this page are of

Spanisfi tile. Details for Mission, Roman,

and Greek are similar.

6. Use non-corrosive nails.

LENGTH l4"TO 18"

WIDTH 8"
AVERAGE EXPOSURE ll"TOI5"
MirsllMUM LAP 3 "

AVERAGE WEIGHT PER SQ I2 50 *
STRAIGHT BARREU
M ISSION

LENGTH
WIDTH
AVERAGE EXPOSURE
MItsI IMUM LAP
AVERAGE WEIGHT PER SQ
ROMAN

^
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CLOSED



282 Metal Roofing: Prefabricated Batten

GENERAL NOTES
1. Detail drawings for metal roof types are diagrammatic

only. Roofing underlayments fiave been omitted for clar-

ity. The indication of adjoining construction is included

merely to establish its relation to the sheet metal work

and is not intended as a recommendation of architectural

design. Any details which may suggest an architectural

period do not limit the application of sheet metal to that

or any other architectural style.

2. Weights of metals and roof slopes indicated on detail

drawings are minimum as recommended by the Sheet Me-

tal and Air Conditioning Contractors' National Associa-

tion and may vary from recommendations of some manu-

facturers.

3. Metals used must be of a thickness or gauge heavy e-

nough and in correct proportion to the breadth and scale

of the work. Provide expansion joints for freedom of

movement.

4. Prevent direct contact of metal roofing with dissimilar

metals which cause electrolysis.

5. The chart at right indicates comparative weights of

sheet metals in relation to their common gauge number

or thickness identification. The usual method of designa-

ting thicknesses of these metals is as follows:

Aluminum thousandths of an inch

Copper ounces per sq. foot

Monel B & S gauge no.

Stainless Steel U.S. Standard gauge no.

Galvanized Sheet U.S. Standard gauge no.

To avoid any misunderstanding when specifying the

gauge number of any metal, always indicate the dec-

imal thickness of the gauge required.

COMPARATIVE WEIGHTS PER SQUARE FOOT OF



Metal Roofing: Standing Seam 283

STANDING SEAM METAL ROOF

"^^-
^Z

DETAIL 1 - PAN METHOD OF FORMING STANDING SEAM

i' Jr-^
DETAIL 2- FIELD METHOD OF FORMING STANDING SEAM

GAGE AND PAN WIDTHS FOR STANDING SEAM ROOFS

ALTERNATE RIDGE

W/IDTH



284 Metal Roofing: Bermuda Type

RECOMMENDED OAC3E8 OR WEIGHTS FOR PAN VS^DTHS

WOTH
OF SHEET
(INCHES)



Metal Roofing: Chevron and Flat Seam 285

STAMDARD
BATTENS ^

-AUX I LIARY
BATTENS 5

II! i» m\
DETAIL 1- SUGGESTED PATTERNS FOR CHEVRON

ROOFING

CHEVRON DESIGN METAL ROOF

DETAIL 2-GABLE END
NOTES:

DETAIL 3-

A chevron design roof or vertical wall is made by using

auxiliary battens in conjunction with standard batten

seam construction. Auxiliary battens are ornamental and

are not a functional part of the roof. The size and shape

of the auxiliary batten can vary to suit architectural ap-

pearance. The auxiliary battens are formed as chan-

nels and are held in place by metal U clips as shown in

detail 5.

BATTEN
INTERSECTION

DETAIL 4- VALLEY

The U clips should be spaced not more than 2 ft. apart

and not less than two clips should be used on any aux-

iliary batten. The clips are soldered to the metal pans

and the auxiliary batten is attached to the clips with me-

tal rivets.

To prevent the entrapment of water in back of the aux-

iliary battens, the lower edge of the batten should be at

least 1/4 in. above the top surface of the standard pan.

STAtslDARD _, .

PAtsiv „ vy,<T ~

CLIPS
SOLDERED

,TO STANDARD
PAN

1/4
' ABOVE PAN-

AUXILIARY BATTEN

m.
-^'

DETAIL S- AUXILIARY
BATTEN AND

Where the end of the auxiliary batten butts the standard

batten, a 1/4 in. space between the members should be

provided, as shown in detail 3.

At the gable, the ends of the auxiliary battens can be left

open or they can be closed by folding over a tab pro-

vided on the end of the batten.

DETAIL 1- FLAT SEAM ROOF
NOTES:

DETAIL 2- ROOFING SHEET

DETAIL 4-- JUNCTION AT
PARAPET WALL

DETAIL 3- EXPANSION BATTEN

DETAIL 5- ROOF EDGE

The flat seam method of roofing as illustrated is most

commonly used on roofs of slight pitch or for the cover-

ing of curved surfaces such as towers or domes.

The joints connecting the sheets of roofs having a pitch

greater than 1/2 in, per ft. may be sealed with caulking

compound or white lead. The joints of roofs having a

pitch of less than 1/2 in, per ft. must be malleted and

thoroughly sweated full with solder.

Roofs of slight pitch should be divided by expansion

battens as shown in detail 3, into sections not exceeding

30 ft square.

The surface upon which the roof is installed should be

thoroughly dry, smooth, and covered with the underlay-

ment as recommended on another page in this series.

The roof is composed of pans formed from metal sheets

of a size found on another page in this series.

The metal sheets may be pre-tinned if required, 1 1/2 in.

back from all edges and on both sides of the sheet. Pans

are formed by notching and folding the sheets as shown

in detail 2.

The pans are held in place by cleating as shown. After

pans are in place, all seams are malleted and soldered or

sealed.

Detail 4 shows the junction of a roof and a parapet wall.

Metal base flashing is cleated to deck on 2 ft. centers and

extended up wall. 8 in. pans are locked and soldered to

base flashing. Metal counter flashing covers 4 in, of the

base flashing. Detail 5 illustrates the installation of flash-

ing at edge of roof. Flashing is formed as shown and

attached to the face by a continuous cleat nailed on 1 ft.

centers and cleated to the roof deck. Pans are locked and

soldered or sealed to the flashing.

Emory E. Hinkel, Jr.; A. G. Odell, Jr, and Associates, Charlone, North Carolina



286 Metal Roofing: Batten or Ribbed Seam

DETAI LI-BATTEN ALTERNATES FOR METAL ROOFING
GABLE
VALLEY

BATTEN SEAM METAL ROOF

LOVy PITCH

DETAIL 3-

STEEP PITCH STEEP PITCH
TRANSVERSE SEAM IN METAL ROOFING

DETAIL 4 - METAL ROOFING AT
VALLEY

DETAIL 2- BATTEN CONSTRUCTION FOR METAL ROOFING DETAIL 5-
EAVES

METAL EDGE STRIP AT

Copper (minimum 16 oz), terne (minimum 40 lb), or a

luminum (minimum 0.032 in.) is recommended for batten

seam roofing.

Batten seam roofing may be applied on slopes of 3 in. per

ft. or greater. If the surface to receive the roofing is other

than wood, the battens should be bolted in place. The sur-

face to receive the roofing should be thoroughly dry,

smooth, and covered with the underlayment as recom-

mended by the manufacturer.

The spacing of the wood battens may vary within reason

able limits to suit the architectural style and scale of the

building, but the recommended maximum distance is 20

in. between battens. Care should be taken to space the

battens in such a manner that waste of metal is held to a

minimum.

Battens may be shaped as shown in A or B of detail 1, A
is preferred as it automatically makes allowance for expan-

sion. When battens shown in B are used, care must be tak-

en to provide for expansion by bending the metal where it

meets the batten at greater than 90 degrees.

Sheets are formed into pans with each side turned up

2 '/ H in. A '/: in. flange is turned toward the center of

the pan as shown in F, G, and H of detail 2. At lower end

of the pan, the sheet is notched and a hook edge is formed

as in A, B or C of detail 3. For low pitched roofs the up-

per end of the sheet is formed as in A of detail 3. On
steeper roofs the upper end is formed as shown in B or C

of detail 3.

Pans are installed, starting at the eave, and held in place

with cleats spaced not over 12 in. on center as shown in E

of detail 2. Each pan is hooked to the one below it and

cleated into place. After pans are in place, a cap is in-

stalled over the batten as shown in G and H of detail 2.

A, B and C of detail 2 show methods of terminating metal

roofing at the ridge.

D of detail 2 shows method of joining metal roofing at the

gable.

Detail 4 shows method of joining metal roofing at a valley.

I, J, K and L of detail 2 show method of closing the batten

ends.

A and B of detail 5 show alternate edge strips at eaves.

Emory E. Hinkel, Jr.; A G. Odell, Jr. and Associates; Charlotte, North Carolina



Aluminum Roofing and Siding 287

Use alum, or

hot-dipped

Zinc coated

nails. For ex-

posed nails use

washers.

Sizes: 8" x7 Va", V- 2 Vj"
Finishes: Wood grain stipple embossed.

INTERLOCKING SHINGLE

15** ROOFirslG
FELT

SHEATHING

SECTION THRU ROOF

FOLD ALONG
LINE OF \\
VALLEY CUT
AND BEND
DOVA/N ^

=^s-^^^^

Use aluminum flashing only with

aluminum shingles and siding. Never

use copper in contact with alum-

inum.

Length: 3'- 0" to 30'- 0" by 6" increments; Thickness:

.024" for 2'- 11" width and .032" for 4'- Vj" width;

Finishes: Plain mill, stucco texture.

CORRUGATED ROOFING DIMENSIONS a DATA
LOADING TABLE FOR CORRUGATED



288 Corrugated and Formed Glass Roofing and Siding

-CORR SIDING

SECTION

CORR, WIRE GLASS

r x3/,eCLIP

t» I SEALING STRIP

SUPPORTING STEEL
"1 *

x-Vie" CLIP

«2SEALING STRIP

r X '/a" CIS GAUGE
BLACK IRON PAINTED

FLASHING

GUTTER

REINFORCING CLIP

I" X '/|s" CLIP

SILL FLASHING
SUPPORTING STEEL

FLASHING
COUNTER
FLASHING^4P^

*/l6" CLIP'
IS GA GALV
SUPPORT

FLASHING a
COUNTER
FLASHING

BOTTOM JUNCTURE

NOTE:
Standard lengths: 4 '-6" to 5 '-8" by 2" increments.

Max. clear spans: Skylight 5'-0", sidewall, sash and

monitors 8 '-0".

CORRUGATED WIRE GLASS SKYLIGHT DETAILS FOR ANY KIND OF ROOF
FIXED CORRUGATED WIRE
GLASS SIDEWALL

Corrugated wire glass has only limited availability.

Check source before specifying.

METAL STRIP
ASPHALTIC STRIP

28 '/» " CENTERS-

ST^lv • GLASS )

NON-
HARDENING
MASTIC

FORMED GLASS

HEAD
-FORMED

NON-
HARDENING
MASTIC

EXPANDED
POLYSTY-
RENE-

NON-
HARDENING
MASTIC

EXTERIOR AND INTERIOR
FORMED GLASS PANELS

^ARDENING MASTIC

,CAP

CORROSION
RESISTANT
CUSHIONING

FORMED Glass

ROOF SYSTEM-WIRED FORMED
GLASS

J=
SINGLE GLAZING

%SEALANT, NON-HARDENING MASTICs

LOAD DATA (VALUES IN LBS/SF)



Corrugated Plastic Roofing and Siding 289

STANDARD ASBESTOS
RIDGE-ROLL
ASSEMBLY

ALTERNATE
RIDGE DETAIL

SELF TAPPING
SCREW
NEOPRf
WASH

FASTENEI
WITH
3/a" (^ ALU
WASHER
NEOPRENE
GASKET

WASHER
J" STRAW HANGER
PURLIN

CORRUGATED

CORRUGATED
TRANSITE OR
METAL

FLASHING
VALLEY

SELF TAPPING
SCREW
(CLOSURE STRIP
OPTIONAL)

4" MIN LAP
\A/ITH STRAW
BOLT

STEEL GIRT^

WALL SECTIONS AT EAVE

yt BOLT a 3/4

WASHER
12" TO 16"
C TO C
CLOSURE
STRIP

ijMETAL CORNER
'^FLASHING ^

PLAN AT CORNER
SIDELIGHTS

NOTE . DRIVE SCREWS 8 ' O C- OVER
ALL ^OOD SUPPORTS GROMMET
SEAL FASTENERS l2"O.C. AT
INTERMEDIATE LAPS

CANT STRIP

BUILT-UP SKYLIGHT
SKYLIGHT DETAILS

ALUMINUM NAILS
Vi/ITH NEOPRENE
WASHERS

-

FLASHING

OENERAI- NOTES :

Corrugated plastic should not be exposed to moisture

prior to installation, and should be stored upright or on

edge; mav be cut with hand saw, power saw or hack saw:

may be fastened with nails, screws or bolts. For weather

sealing at ndges and eaves, use closure strips and metal

flashing according to standard practice. At intermediate

end laps use mastic. Side laps should be sealed with plastic

sealing strips or mastic. For window glazing, standard pro-

cedures may be followed. If vibration or wind pressures

are expected, plastic type steel sash putty is used. Heavy

gauge glazing clips are recommended. See manufacturers

literature for detailed methods of installation. Standard

lengths 8' - 0", 10' - 0", 12' - 0", 14' - 0" depending

on pattern.

-<E)

PARTITIONS

FLASHING

LOSURE STRIP

WINDOW 8IUU

CORRUGATED

CLOSURE STRIP

FLASHING

W/OOD STOPS

\A^OOD STU

ALLOW V* " —
FOR EXPANSION

WOOD SILL

SECTIONS

TYPICAL DETAILS

J. F. Hayes and J. W. Meade; Hayes and Hough; Philadelphia, Pennsylvania



290 Asbestos - Cement Siding and Roofing Shingles

Substantially single coverage. Requires less material

than American.

RANCH, SCOTCH OR DUTCH
LAP METHOD

8" width used tor

"American." Exp 6", 7"

16" width used for

"Dutch." Expos. 13"

12" width used for

"Ranch." Some mfrs.

vary slightly.

INDIVIDUAL
SHINGLE

FRENCH OR
HEXAGONAL
INDIVIDUAL
SHINGLE

Inexpensive but not as waterproof as American.

FRENCH OR HEXAGONAL METHOD

30 « ASPHALT
SATURATED FELT'

„ X 6" TSG
SHEATHING OR

" PLYWOOD

2" MIN
HEADLAP

EXPOSURE

STARTER STRIP

SHINGLE STRIP
Slightly more expensive but better in appearance

See specific mfr. for dimensions.

AMERICAN METHOD
NOTE : Asbestos-cement hip and ridge shingles, ridge rolls, and starter shingles

types of asbestos- cement roofing.

are available for all

Size, design and layup varies with

mfr. Gives effect of individual layup.

Min. pitch 4" in 12".

MULTIPLE UNIT
(AMERICAN COLONIAL)
STRIP SHINGLES

MULTIPLE UNIT METHOD
ASBESTOS-CEMENT ROOFING SHINGLES
All shingles have uniform thickness of 5/32".

Use 1 1/4" galv. or aluminum needle point nails.

Min. slope: 4" in 12" for shingles, over single layer

underlayment. 30= asphalt felt* recommended.

Consult manufacturer for slopes less than 4" in 12".

ASBESTOS - CEMENT SHEET SIZES

Asbestos-cement siding may be applied over non-

lumber sheathing using wood under coursing strips

or insulating backer board. Use 1 1/4" aluminum
nails or self-clinching nails. Refer to mfrs'

data for proper fasteners and dimensions.

ASBESTOS- CEME>JT * SIDING

* The new term "Mineral Fiber" is synonymous with Asbestos-Cement.

TVPE



Corrugated Asbestos - Cement Roofing 291

BOTTOM

STANDARD FLAT SHEET CURVED SHEETS ENCLOSURE OR FILLER STRIPS

4'#I4 DRIVE
SCREV^ V/ITH
LEAD HEAD

ROOFING SHEET ON
STEEL PURLIN

ROOFING SHEET ONWOOD PURLIN

PURLINS

RIDGE ROLL

2" LEAD HD BOLT
±2'-0" ON CENTER

MASTIC-ALL
SIDE a END
LAPS

MASTIC- ALL
SIDE a END
LAPS

STRAIGHT LINE INSTALLATION STAGGERED LINE
INSTALLATION

INSIDE
CORNER
ROLL .

^

/ /
ENCLOSURE
STRIP

FLASHING

OUTSIDE
CORNER
ROLL

VALLEY FILL

STACK OR VENT FLASHING VALLEY FLASHING GABLE FLASHING



292 Corrugated Asbestos - Cement Roofing and Siding

1/2" DIAM
HOLE

LEAD HEAD

-GROMMET

TOGGLE'

TOGGLE TYPE

SELF
THREADING
SCREW •

X 2 V4"
BOLT

GROMMET TYPE SELF THREADING

TYPICAL WALL- CORRUGATED
ASBESTOS OVER INSULATING
PANEL ON STEEL FRAME

l/<' LEAD
HD, BOLT

SIDING FASTENERS
SIDE LAP ROOF FASTENERS

IMSIDE
CORNER ROLL

INSIDE CORNER OUTSIDE CORNER

LEAD HD BOLT
WITH CLIP

SCREWS

FOUNDATM

SILL DETAIL

FLAT
ASB
SHEETS

OUTSIDE CORNER

FLASHING

WOOD NAILER
DOOR DETAIL SILL DETAIL WINDOVA/ DETAIL



Porcelain Enamel on Steel Details 293

-CONTINUOUS FLASHING CLAMP

-SCREW a NEOPRENE WASHER

'BASE FLASHING

ALVANIZED CAP
FLASHING

PORCELAIN
ENAMELED
GRAVEL STOP

TYPICAL GRAVEL STOP DETAIL NO SCALE

GALV. STEEL 18 TO 16
GAGE PORCELAIN
ENAMELED STEEL FACE

TYPICAL INSULATED PANEL INSTALLATION
AT ROOF SLAB (FLOOR SIMILAR) NO SCALE

See Curtain Wall manufacturers' catalogs for other installation details.

See Panel manufacturers for other panel edge conditions.

OUTSIDE
SURFACE

MOISTURE
RELIEF
WITH
VENT
HOLES

AIR SPACE

VENTILAT-
ING V\/ITH
AIR SPACE

SEALANT

STAINLESS
STEEL
CONCEALED
ATTACHMENT
CLIP

S S. CONCEAL -
ED ALIGNMENT
CLIP

FINISH VARIES

PORCELAIN
ENAMELED
TRIM PIECE

SEALANT

SEALANT
STAINLESS

"I
STEEL CON-
CEALED

r ATTACHMENT
CLIP

STAINLESS
STEEL J TYPE
CONCEALED
BASE CLIP

TYPICAL SECTIONS THRU MASONRY WALL WITH
PORCELAIN ENAMELED VENEER FACE NO SCALE

NOTE:
For larger panels stiffeners may be necessary. Stiffener spacing is usually 12" to 18" O.C. Stiffeners

are shaped with open side facing front of panel. Size approx. 3" long x a fraction less than panel

depth

.

DETAILS FOR CONTROLLING MOISTURE AND
CONDENSATION IN INSULATED PANELS
WHERE NEEDED IN HIGH THERMAL COMTRAST AREAS

ST, ST'L. CON-
CEALED TOP
ATTACHMENT
CLIP

'/.» ALUMINUlCl
DRIVE RIVETS

STAINLESS STEEL
CONCEALED
ATTACHMENT
CLIP

PANEL ALIGNMENT
CLIP

U - SHAPED STIFF -

ENER SPACED
12 " TO 18" O C. ION
LARGE PANELS)

ST STL CONCEAL
ED J TYPE BASE
CLIP

PANEL ALIGNMEN
CLIP

STAINLESS
STEEL
CONCEAL -

ED ATTACH-
MENT CLIPS

ST. ST'L. CON -

CEALED J TYPE
BASE CLIP

TYPICAL VENEER TYPE PANEL ATTACHMENT DETAILS

Porcelain Enamel Institute, Inc.; Washington. D. C.



294 Skylights

CUSTOM 8HAPE8:
"Framed Dome" Triangular pieces and members super-

imposed on structural frame of triangular units. Glazing

may be of: Glass, clear or tinted, plain or reinforced.

Plastics, clear or translucent.

Multiple pyramids: Special gutter member required be-

tween pyramids (see detail). May be superimposed over

building structure or space frame.

Architectural designs: vaults, domes, flat, to conform to

building designs.

6 to 30 Segments
12' to 30' Diameter

8 to 36 Segments
20' to 100' Diameter

ALUM .CURB

SEALANT

SEALANT
NJEOPRENE
GLAZirJG
CHANNEL

NON - CON-
DUCTING AS-
BESTOS
CLOTH

-—

^

A v\i\6e variety of standard arrangements and sizes, also

custom variations, are available.

DOMES
NOTES 1

Common maximum spacing of rafters is 2— 0". Tfiis

varies with span and size and/or weight of members.

Condensation must be conducted down and out.

Screws, nuts, etc., exposed on exterior must be protected

with lead washers or neoprene grommets.

GLAZING

Glass — Clear, tinted, translucent; plain, tempered or rein-

forced.

Plastic — Clear, tinted, translucent, single sheet or sand-

wich panel.

OPTIONAL WIRE
GUARD ^''TO S
ABOVE GLASS

TOP HINGED VENTILATING

SOME BASIC STANDARD SHAPES

SUPPORT BASE
ON TRUSS OR
CURB
A GUTTER a SUPPORT A6SE

CONDENSATE GUTTERS

-END CAP

NEOPRENE GASKET

GABLE - 4
FLAT OR -^

RAFTER BAR VARIOUS MATERIALS USED IN FORMED
METAL - DRY GLAZED SKYLIGHTS
Aluminum



Skylights: Plastic Roof Domes 295

RECTANOULAR
MIN. 2'-0" X
MAX. 3-0' X
FLAT PANEL

MIN.
MAX. 6-3
CONTINUOUS VAULT @

®(§)

SQUARE
MIN. I'-2V4'- X r-21/4"
MAX. 6-3' X 6-3"

RECTANGULAR
MIN. i'-2'/-»" X I'-IOI/""

MAX. 3'-n" X 5'-6" _.

ONE PIECE DOME (Q

MIN. r-21'4"

MAX. T-9W
RECTANGULAR DOME @ (B) RIDGE TYPE

-6W >

PYRAMID TYPE

MIN. I-2W
MAX. 7'-||3/a

SQUARE DOME (A)(b)

1. The stock skylights shown are avail-

able in the following frames:

® <fil\th curb frame (installed on

job built curb).

@ With integral curb and flashing

(installed directly on roof).

© As a single plastic unit without

integral curb or frame (installed

either on job built curb or dir-

ectly on roof).

2. Dimensions noted are interior open-

ing sizes and are minimum-maximum
only. Cn

2. Dimensions noted are interior open-

ing sizes and are minimum-maximum
only. Consult manufacturers for spec-

ial sizes and for variations in style and

shape.

3. Domes are available in various light

controlling types and colors, in single,

double or triple dome arrangements.

4. Accessories are interior ceiling

domes, darkening shades, ceiling grid

diffusers, and light controlled ceiling

shutters.

5. Interior well liners are not usually

furnished with standard skylight unit.

CIRCULAR
MIN. 1-6'
MAX. 4'-0"

SQUARE
MIN. 1-21/4'

MAX. 6'-3' 6'-3"

RECTANGULAR
MIN. |'-2l/4" X I'-IO'/.

MAX. 3' -II" X 5'-6'

ONE PIECE DOME

CIRCULAR DOME

FLAT PLASTIC PANELS CONTINUOUS PLASTIC
SPACER BONDED
TOP AND BOTTOM

JOB BUILT CURB

METAL WELL LINER
(OPTIOMAL FOR
THIS AND OTHER
TVPES)

OPTIONAL

ONE PIECE SKYLIGHT
ON A JOB BUILT CURB
SCALE l'/2"«r-0"

ONE PIECE SKYLIGHT-
NO CURB
SCALE I

1/2" I'-O"

irjTERIOR
FINISH
OPTIONAL

FLAT DOUBLE PANEL
ON A JOB BUILT CURB
SCA1.E I '/2"" I'-O"

SKYLIGHT ON A JOB
BUILT CURB
SCALE 1

'/2"« I'-O"

SKYLIGHT WITH INTEGRAL
CURB a FLASHING
SCALE l'/2"«r-0"



296 Downspout and Gutter Sizing

WIDTH OF RECTANOULAR GUTTERS FOR OIVEN ROOF AREAS AND RAINFALL INTENSITIES



Gutter and Downspout Shapes and Sizes 297

REDWOOD
3'



298 Gutter and Downspout Accessories

NAIL TO
FASCIA
BOARDS

MAIL TO
SIDE OF
RAFTER

DRIVE HAKiGER VARIOUS SHANKB
SHANK AND CIRCLE HANGERS
Available in malleable and wrought copper, bronze, stainless

steel and aluminum. Only a sampling of the wide variety

of shapes available is shown. See mfrs literature.

NOTE. Gutter hangers are normally spaced
3-0" O.C Reduce to 1

'-6"

O.C. where ice and'snow are long lasting.

BRACKET HANOER
Various shapes are available.

SPIKE AND FERRULE
Not recommended if girth

is over 15 in.SHAPES
AVAILABLE
FABRICATED GUTTER BRACKET OR STRAP SIZES

GIRTH ! GALV.
INCHES i STEEL

I

INCHES

UP TO 15

15 TO 20

STRAP HANGERS 20 TO 24

1/8 X 1

3/16 X 1

1/8 X 1 3/16 X 1 1/8x1

1/4 X 1 1/4 X 1 1/8 X 1 1/2

1/4 X 1 1/2|l/4 X 1 1/2|l/4 X 2
I
1/8 x 2

GUTTER HANGERS

y^/////////^. ^
-I ^^HOI T^^

:^=^

^=^

-EXP BOLTS

=^ ff %
. SHEET
V METAL
^SCREWS

AVAILABLE FOR ROUrvJO SHAPES ALSO
MOST STYLES MADE FROM '/.e" X I" STOCK
SAME MATERIAL AS DOWNSPOUT

STRAP HANGERS (FABRICATED)
FOR DRIVING INTO WOOD OR BRICK WALL
HOOK HANGERS (STOCK) RACK AND PIN

DOWNSPOUT HANGERS

PROVIDE ONE AT
TOP AND BOTTOM,
PLUS ONE AT ANY
INTERMEDIATE
JOINT

DOWNSPOUT.
LEADER OR
CONDUCTOR

ELBOW OR SHOE-

-LEADER
HEAD
PROVIDE
ONE IF
DOWN -

SPOUT
IS OVER
40' LONG

PARTS OF A GUTTER

Lawrence W. Cobb, AIA; Columbia, South Carolina

!/«' MESH
SCREEN
IN METAL
FRAME

CONTINUOUS SCREEN

TLET TUBE

ALSO AVAILABLE FOR SQUARE
PERFORATED METAL WIRE BASKET

STRAINERS

Gutters should be placed below slope line so that

snow and ice can slide clear. Steeper pitch re

quires less clearance.

PLACING OF GUTTERS SPLASH PAN
STRAINERS



Built - In Gutters and Expansion Joints 299

STEPPED
CAP
FLASHINC3s

APRON MADE OF S'- O" SHEET
METAL UAPPED 4" EXTENDING
8" MIN. UNDER

SECTION A-

A

SCALE: r' = r -O"

NON-
FERROUS
SCREW IN
LEAD Sl-
iO"A.c. ma;

:^,.:.:
-CEMENT ON
CONCRETE MAV BE USED
INSTEAD OF \WOOD
BLOCKING GUTTERBOTTOM LEVEL

BUILT-IN GUTTER IN WOOD FRAME CORNICE -EXPANSION
JOINT AT BRICK WALL

BUILT-IN GUTTER IN STONE CORNICE
SCALE; 3/4' = r-O"

FASCIA TRIM

Min. metal gages:

16 oz. copper. 0.025 in

aluminum, 28 ga stainless

steel, 26 ga galvanizecJ steel.

EXPANSION
JOINT - SEE
DETAIL THIS""^

WITH METAL SOFFIT COVER
SCALE I

I/," = I'
- O"

\

^Va" CLEAR-
ANCE
AROUND
LEADER

WATER DIVERTER -FOR ENTRANCES I

SLOPING CANOPIES - SCALE ^/^" = l' - O"

ALLOWANCES FOR OUTTER EXPANSION
COPPER OR ST. STL.



300 Metal Coping and Gravel Stops

^

EXTRUDED ALUMINUM
ORAVEL STOP PROFILES

ROOFING

GRAVEL STOP

SCREW a NEOPRENE WASHER
CONT. FLASHING CLAMP

GRAVEL STOP CLAMP

GRAVEL STOP-

—

ALUMINUM FASCIA

FORMED SHEET METAL EXTRUDED ALUMINUM

ROOFING

GRAVEL STOP DETAILS
NOTE USE NEOPRENE WASHERS ALL FASTENERS

CONCEALED TVPE
USE IF "CIS GREATER THAN 5"

LAPPED TYPE
USE IF "O" IS LESS THAN

GRAVEL STOP EXPANSION JOINTS EXTRUDED ALUMINU

COPING PROFILES

=/4"LOCK

STANDING LOCK 6EAM
^,-— AS REQUIRED

^v LOCK
^SOLDER^ ONE SIDE

STANDING CAPPED TYPE

FLAT LOOSE LOCK TYPE
SHEET METAL
EXPANSION SEAMS

FASCIA

"^^L?/*" LOCK

STANDING LOCK SEAM

STANDING LOCK SEAM
SHEET METAL PATTERN
COPING COVER

FORMED SHEET METAL
COPING DETAILS

Ferebee, Walters and Associates; Charlotte, North Carolina



Waterproofing Systems; Roof Drains and Sidewalk Vault 301

definitions:

Waterproofing is a system intended to prevent the passage of water tlirough

walls and floors.

Dampproofing is to prevent the passage of moisture or collection of water

vapors. A system that is not capable of withstanding hydrostatic pressures.

GENERAL notes:

1. Membrane, hydrolithic and chemical admixtures in concrete are typical types

of waterproofing and dampproofing systems. Choice of the appropriate system

depends upon the prevailing hydrostatic conditions. Consult manufacturers for

system properties and uses.

2. Specify installation to conform strictly to the recommendations of the manu-
facturer of the system selected.

3. The details on the fellowing pages are typical conditions only.

TYPICAL SYSTEMS
TVPE



302 Waterproofing and Dampproofing Below Grade

CONCRETE

("BACK -

FILL
PROTEC

-

TIOM

TWO SLAB CONSTRUCTION Adequate precautions must be taken to pro-

tect the waterproofing during construction

and backfill operations by parging solid sheets

of boards, etc.

WATERPROOFING INTERIOR
FACE OF FOUNDATION WALL
Not recommended except when outside is

not accessible.

EXTERIOR COLUMN WALL
FOOTING WATERPROOFINC

EXTERIOR WALLS -TWO SLAB CONSTRUCTION - MEMBRANE AND METAL TYPES

CARRY WATER-
PROOFING 12"
ABOVE GRADE

-WATERPROOF COATING

t-^'

EXTERIOR \A/ALL
LOAD BEARING
PARTITION ON
COLUMN

BOILER FOUNDATION WALL WITH WINDOW

ELEVATOR PIT
TRENCH OR
TUNNEL

WATERPROOF COATING METHOD - HYDROLITHIC TYPE
RECOMMENDED ONLV WHEN OUTSIDE IS NOT ACCESSIBLE

METAL SLEEVE

WATERPROOFING

APPLV NON-SHRINK SEALANl
BETWEEN WATERPROOFING
AND PIPE

INTERIOR COLUMN FOOTING
SUMP PIT

WATERPROOFING WITH PROTECTIVE SLAB - MEMBRANE TYPE

William C. Nichols, AIA; Atlanta, Georgia



Waterproofing: Residential Basements; At Shower Receptors; At Special Roof Covering 303

'><'<Jv>i^

CONJCRETE WALL

REGLET

BURLAP

WATERPROOFING
WITH PROTECTION
AGAINST BACKFILL
a CONST DAMAGE
(PLVWOOD. COMP.
BOARD, CEM. PLAST.
ETC.)

DOUBLE SLAB

.V\/ATERPROOF'G

ID

MASONRY WALL

WATERPROOFING

^DRAIN TILE

BURLAP

EXTERIOR WALLS -MEMBRANE AND METAL TYPES -HYDROLITHIC TYPE - WHEN OUTER
SIDE IS NOT ACCESSIBLE

METAL SHEET

WATERPROOFING

DOUBLE CONC SLAB

METAL SHEET

WATERPROOFING

MIN. <*"GRAVEL

INTERIOR BEARING WA LLS - MEMBRANE AND METAL TYPES

MIN. 4-" GRAVEL

•HYDROLITHIC TYPE
RESIDENTIAL WATERPROOFING - BASEMENTS BELOW GRADE

—-FINISH a SETTING BED VARY

MIN DIMENSION 2", MAX. 9'

,FINISH FLOOR - PITCH
PER FT

.WATERPROOFING

SHOWER RECEPTOR - MEMBRANE a METAL TYPES - MOP RECEPTOR SIMILAR

PAVED ROOF

2" MIN. IF INTERNAL
SPACE

r«—ROOF TERRACE
I

FINISH VARIES

^
<*

V^

EARTH ROOF

f^

MIN AT
EXTERIOR

FLASHING BETWEEN WALL AND SPECIAL ROOF COVERING - MEMBRANE AND METAL TYPES

William C. Nichols, AIA; Atlanta, Georgia



304 Flashing Information

FLASHING DEFINITION: Pieces of sheet metal to prevent the leakage or drivlngin of rain water at the joints around the openings, the joints or angles between a roof or floor and any vertical
surface against which it abuts.

MINIMUM THICKNESSES (OAUOE8 OR WEIOHT) FOR COMMON FLASHING CONDITIONS



Parapet Flashing 305

^+

AcV
-THRU- WA L L

CAP FLASHING

-SPANDREL
-ASHING

<>

^
HIGH PARAPET

NOTE WALL MATERIAL VARIES

CAP FLASHING

LOW PARAPET
PARAPET FLASHING

INTERIOR CORNER EXTERIOR CORNER
PARAPET FLASHING AT CORNERS

1. Use loose lock joints set in non-hardening compound
for adjacent pieces of flashing.

2. Where flashing turns corner insert gusset and solder at

corners only.

3. Lap all vertical joints min. 4". Cap flashing must lap

base flashing min. 4".

4. Thru wall flashing not recommended for earthquake

areas.

5. A deformed surface pattern is recommended for all

thru-wall flashing.

6. The above details presume no expansion joints needed.



306 Dormer and Base Flashing for Shingle Roofs

SHINGLE

VALLEY FLASHING

SHINGLES

SHINGLE MATERIAL
VARIES

SIDE WALL
FLASHING
VERTICAL SURFACE

LIFTING

SECTION B-B

DORMER FLASHING

Separate pieces of base flashing are installed as each

course of shingles is applied. The upper edge of each

piece should extend 2" above each course of shingles.

The lower edge should be 1/2" above the butts of the

shingles forming the next course.

CAP FLASHING

BASE FLASHING VALLEY
FLASHING

APRON TLASHING WHERE ROOF SLOPES
FROM WALL

SEPARATE PIECES OF BASE
FLASHING

RUNNER BASE FLASHING



Flashing of Roof Plane Changes 307

CAP FLASHING- 'CAP FLASHING ROOF EDGE-

SHINGLES TO METAL SHINGLES TO BUILT UP ROOF METAL TO BUILT UP ROOF
FLASHING AT CHANGE IN ROOF MATERIAL

-SHINGLE MATERIAL VARIES

ROOF EDGE
SHINGLES

CONDITION A CONDITION B
note: Shingle material vanes Flashing nailed to sheathing 8" ex.

CONDITION C

FLASHING OF BREAK IN SLOPE OF SHINGLE ROOFS

PROVIDE 1" "VCRIMP
FOR SLOPES LESS
THAN 6/12

EQUAL SLOPES
OPEN VALLEY FLASHING

VALLEY
FLASHING

CONCEALED RIDGE FLASHING
NOTE:

Ridge flashing formed in 10' lengths and lapped

4". Flashing Is nailed to sheathing after shingles

are installed, then flashing is covered with ridge

shingles.

SHINGLES

SCREW WITH NEO-
PRENE ^/ASHER

EXPOSED RIDGE FLASHING
note:

Ridge flashing formed In 10' lengths and

lapped 4".

-SHINGLE MATERIAL VARIES

1" VCRIMP

VALLEY
FLASHING

UNEQUAL SLOPES

OPEN VALLEY FLASHING

18"FOR SLOPES
6/12 OR MORE

ROOF EDGE FLASHING
SECTION A-A

CONCEALED VALLEY FLASHING

SEPAR
OF FLASHING
INSTALLED AT
EACH COURSE
OF SHINGLES

CROSS SECTION



308 Chimney Flashing

SOLID CAP

FLAT PAN

STEPPED -PAN THRU WALL
FLASHING
RECOMMENDED FOR CHIMNEYS BUILT OF
STONE. RUBBLE, ASHLAR AND ANY POROUS
MATERIAL.

SOLDER

FLASHING AT RIDGE FLASHING WITH CRICKET

CAP FLASHING COVERS
BASE FLASHING •4" MIN,
STEPS IN CAP FLASHING
NOT TO EXCEED 8"
MAX

ALTERNATE-ONE PIECE
FLASHING FLAT PAN-THRU WALL FLASHING

SIDES OF CHIMNEY ARE FLASHED
USING PIECES OF BASE FLASHING
INSTALLED WITH EACH COURSE
OF SHINGLES THE UPPER EDGE
OF EACH PIECE OF FLASHING
SHOULD EXTEND 2" ABOVE EACH
COURSE OF SHINGLES. THE LOWER
EDGE SHOULD BE '/a" ABOVE THE
BUTTS OF THE SHINGLES FORMING
THE NEXT COURSE. BASE FLASHING
MUST EXTEND UP THE WALL AND
ONTO THE ROOF MIN. OF 4".



Roof Penetrations 309

ONE PIECE SLEEVE FLASHIN3
LAP 2" INSIDE VENT

CLEATS 12"CCMAX.
MIN. 2 EA. SIDE

LAP MIN 2" INSIDE VENT

PIPE DIAMETER VARIES

WEIGHT OF MATERIAL
SAME AS FOR ROOF
PENETRATIONS

BUILT UP ROOF

MIN .

VENT PIPE DIAMETER VARIES

VENT IN PITCHED ROOF VENT IN FLAT ROOF

FABRICATED FLASHING
CAP OVER SUPPORT
SEAM. SOLDER ALL
CORNERS AND JOINTS

"ROOF
PENETRATION
FLASHING

FLAG POLE OR TALL VENl
PIPE DIAMETER VARIES

NOTE :

Precaution must be taken to prevent pitch from running down support during hot
weather.

IVIethods vary according to condition, i.e., vibrating machinery, water tank.

Consult roofing expert for such conditions.

PITCH PAN FLASHING OF SMALL PENETRATION THRU ROOF



310 Roof Penetrations

PLATES WELDED
TO STRUCTURAL
SHAPE TO FILL
VOIDS

I"x-/I6" BAR SAME
MATERIAL AS
FLASHING

SEAM AND SOLDER
ALL CORNERS AND
JOINTS

SAME WEIGHT OF
MATERIAL AS
FOR ROOF
PENETRATION

VENTILATOR AND
BASE DESIGN
VARIES

BUILT UP ROOF

FLASHING OF COLUMN AT ROOF

ROOF PENETRATION ON SLOPE

ROOF PENETRATION"
WEIGHT

ROOF PENETRATION AT RIDGE



Flashing at Wall and Roof, and Miscellaneous Details 311

EXTERIOR FIISI

VARIES

BLDG. PAPER

EXTEND UP 2"
BEHIND SHEATHING
ON SOLID BLOCKING
IF BUILDING PAPER
IS NOT USED

FRAME WAl_U FIRE WALL MASONRY \A/ALL

NOTES:
1, CAP FLASHING MUST LAP BASE FLASHING 4"

2 THROUGH WALL FLASHING NOT RECOMMENDED IN EARTHQUAKE AREAS.

FLASHING BETWEEN WALL AND BUILT-UP ROOFING

COPING WIDTH

CORNICE FLASHING WITH CAP FLASHING

LEDGE
FLASHING

LEDGE FLASHING

CORNICE FLASHING WITH METAL ROOF

CORNICE MATERIAL
AND DESIGN VARIES

CORNICE LEDGE FLASHING



312 Spandrel and Damp Course Flashing

"MAY BE EXTENDED FOR
HEAD FLASHING AT OPENING

CONDITION NO. I CONDITION NO. 2 CONDITION NO. 3

TYPICAL SPANDREL FLASHING CONDITIONS
NOTE.

Material and shape of floor structure varies. Flashing recommended for full depth of structure in wall.

DAMP COURSE AT PAVING AND WALL

\e" MIN-WOOD FLOOR STRUCTURE AND
CONC- FOUNDATION \^ALL

12" MIN-WOOD FLOOR STRUCTURE AND
MASONRY FOUNDATION NA/ALL

DAMP COURSE AT FLOOR CONSTRUCTION

FRAME WALL

MAKE BOND
WITH WATER
PROOFING

DAMP COURSE AT SILL OF MASONRY CONSTRUCTrON

MAKE
BOND
WITH
^ATER
PROOFING

DAMP COURSE AT SILL OF FRAME CONSTRUCTION



Expansion Joints 313

THERMAL EXPANSION COEFFICIENTS OF MATERIALS
( INCHES PER DEGREE FAHRENHEIT)

METALS AND



314 Expansion Joints: Roofs and Parapets

COPPER WATERSTOP
:llow TYPE) with
CHOR TABS

-COPPER FUASHIMG
(ACCORDION FOLD)

PLAN SECTION AT PARAPET WALL

''//^ CAULKING

COPPER FLASHING
SOLDER TO VERTICAL
WATERSTOPS

:XPANSION JOINT

VERTICAL SECTION AT PARAPET COPING

EXPANSION JOINT AT INTERSECTION OF WALL
AND PARAPET

WEEPHOLES

16 OZ COPPER
FLASHING

PREMOLDED
EXPANSION
JOINT FILLER '

EXPANSION JOINT AT ROOF
AND WALL

EXPANSION JOINT AT INTERSECTION
OF ROOF AND PARAPET

BRASS WOOD SCREWS
vyiTH I" COPPER CUP
V>/ASHERS FILLED
WITH MASTIC
Cil 1-6" O C

i/a" SLOT TED-
HOLES f®
EA FASTENER

16 OZ. COPPER
FLASHING

V^OOD BLOCKING
CONT

PREMOLDED EXPANSION-
JOINT FILLER
EXPANSION JOINT AT ROOF

-CONCRETE CURB
REINFORCED AND
ANCHORED TO
STRUCTURE

:XPANelON JOINT TRANSITION AT EAVE

Robert D. Abernathy; J. N. Pease Associates; Charlotte, North Carolina



Expansion Joints: Roofs and Walls 31b

ROOF EXPANSION JOINT
ASSEMBLY

METAL. EDGING

EXTRUDED METAL
EXPANSION JOINT COVER
-ASSEMBLY

METAL FLASHING

CANT

WOOD BLOCKING

EXPANSION JOINT

PREFABRICATED FOAM UNIT FOAM AND METAL EXTRUDED ALUMINUM

A large selection of prefabricated assemblies

to cover roof expansion joints are available

from various manufacturers, with component

parts such as "T" intersections and eave tran-

sition assemblies to satisfy most situations

encountered.

Roof expansion joint covers may be fashioned

from common building and roofing materials

such as sheet metal, sheet vinyl, and synthetic

rubber, with satisfactory results.

SYNTHETIC RUBBER
OR FLEXIBLE VINYL
FLASHING

P PLANE

-FLEXIBLE FLASHING

FLEXIBLE INSULATION

ON JOINT

WOOD AND FLEXIBLE FLASHING FOAM AND FLEXIBLE FLASHING

EXPANSION JOINT COVERS AT ROOF WITH PREFABRICATED COMPONENTS

FELT (BOND BREAK)

EXPANSION JOINT(KEYED)

EXPANDED
FOAM ROD

'CAULKING
SOLID MASONRY BEARING WALL

WATERSTOP
PREMOLDED
EXPANSION
JOINT FILLER

CONCRETE FOUNDATION WALL

INTERIOR EXPANSION^
JOINT COVER \

PREMOLDED

CAVITYFLEXIBLE METAL
TIES ^-^CAULKING
MASONRY CAVITY WALL

PRECAST CONCRE"!
OR CAST STONE

PREMOLDED
EXPANSION
JOINT FILLER^

STONE OR BRICK

-

MASONRY
COPPER WATERSTOP
(BELLOW TYPE) WITH
ANCHOR TABS,

-CAULKING

METHODS OF SEALING WALL JOINTS

EXPANDE
W FOAM ROD

CAULKING CAULKING

EXPANSION JOINTS AT WALl-S

Robert D. Abernathy; J. N. Pease Associates; Charlotte, North Carolina

INTERIOR EXPANSION^
JOINT COVER ^s^

PREMOLDED \
EXPANSION \
JOINT FILLER

CONCRETE COLUMNS

MASONRY BACK - UP>
WALL

FLEXIBLE METAL-
TIES
CAVITV WALL AT COLUMNS



316 Expansion Joint Covers: Interior

EXTRUDED METAL
COVER ASSEMBLY

ArJCHOR BOLTS

PREMOLDED
EXPANSION JOINT
FILLER

FACE OF WALL

EXTRUDED METAL
COVER ASSEMBLY

FINISH FLOOR

ANCHOR BOLTS

AT FLOOR AND WALL

PREMOLDED
EXPANSION JOINT
FILLER

RETAINER CLIPS

AT PROJECTING BASE AT SUSPENDED CEILING

PREFABRICATED INTERIOR EXPANSION JOINT COVERS
NOTE :

A large selection of prefabricated assemblies to cover interior expansion joints are available from various manufacturers to

RETAINER CLIPS

AT WALL (CORNER)

COMPRESSIBLE
MATERIAL

EXTRUDED METAL
COVER ASSEMBLY

ANCHOR BOLTS

SEISMIC FLOOR JOINT COVER
NOTE 1

Expansion joint covers which will respond to differential

movement, both laterally and horizontally, should be pro-

vided at joints in structures located where seismic action

(earth tremors and quakes) may be expected or where differ-

ential settlement is anticipated.

satisfy most joint and finish conditions.

2"x 3"x '/« ANGLE
CONT

STEEL PLATE
W7 I/,,-

<t>
FASTENERS

@ I2"0 C
'/« ANGLE CONT

<t> ANCHOR BOLTS
(g) 2'- O" O C

AT FLOOR

PREMOLDED
EXPANSION JOINT
FILLER

STEEL
PLATE CONT

AT WALL

'^" <p FASTENERS
Q 12" o c

AT FLOOR AND WALL

PLATE AND ANGLE TYPE INTERIOR EXPANSION JOINT COVERS

Robert D. Abernathy; J. N. Pease Associates; Charlotte, North Carolina



Roof Ventilators and Roof Scuttles 317

APPLICATION OF VENTILATORS

Fresh Air Intake

Pressure Relief

Combustion Air

Attic Vent Or Fan

Gravity Vent

Sky Light/ Vent Or Fan

Power Exhaust

Corrosive Fume Exhaust

Toilet Exhaust

AREA USES

O
'^ DC DC ^
O ^ •- ^O ^ 01 t2 5 <^ ,v-° I == 5
O 0,2 a.
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318 Definitions and Symbols: Thermal Transmission and Moisture Vapor Migration in Buildings

DEFINITIONS a SYMBOLS

BRITISH THERMAL UNIT (Btu): a common unit of heat

defined generally as the quantity of heat required to raise

the temperature of one pound of water one degree Fahren-

heit.

DEGREE DAYS (DD): a measure based on climatic con-

ditions of the severity of a heating period, usually an entire

season. From weather records tor each day the difference

between 65° F. and the mean temperature is determined.

The sum of these differences tor all the days in the heating

season is the Degree Days for that locality.

DEWPOINT: the temperature at which a cooling air-water

vapor mixture becomes completely saturated (100% rela-

tive humidity) and is on the verge of some moisture con-

densing into water. It varies with barometric pressure.

EMITTANCE (e); a rating of the ability of a material to

give off heat as radiant energy. It is equal to the amount

of heat absorbed (that not reflected), so the sum of omit-

tance and reflectance, expressed as percent, is 100%. It is

also defined as the ratio of heat radiated by a material to

that of a "black body" under similar conditions. It is ap-

plicable only when the surface faces an air space. See Re-

flectance. The same ratio applied to opaque and optically

flat surfaces is called emissivity; for ordinary materials,

omittance is preferred.

HUMIDITY, ABSOLUTE: the weight of water vapor in

pounds per cubic foot.

HUMIDITY, PERCENTAGE; indicates the weight of

moisture that air at a given temperature is holding in vapor

form to what it could hold at that same temperature when

fully saturated, as percent.

HUMIDITY, RELATIVE (RH); the ratio of the actual va-

por pressure at a given temperature to the saturation vapor

pressure at the same temperature.

ISOTHERM: designates a line on a graph joining points of

equal temperature.

OVERALL HEAT TRANSMISSION COEFFICIENT (U

or 1/Rj): the reciprocal (divided into 1) of the Total

Thermal Resistance. "U" has been the unit used to ex-

press heat flow through a building section including air

spaces V4 inch or greater and air films. Technically, it is

heat transmission in Btu's per hour per square foot per de-

gree F difference from air to air. While it has been used to

calculate heat loss or gain, it is recommended that it be

abandoned in favor of the more easily used Total Thermal

Resistance (R-j-).

PERM: unit of vapor transmission rate of 1 grain per

square foot per hour per inch of mercury pressure differ-

ence, (from permeance)

REFLECTANCE: a rating of the ability of a material to

reflect heat by radiation. It is the ratio of the radiant heat

reflected by a surface to that of a "black body" (a

theoretical body that absorbs all radiation falling on it)

under similar conditions. No symbol is used because ra-

tings are based on emittance. For opaque and optically

flat surfaces the optimum value of reflectance is reflectiv-

ity: for ordinary materials, reflectance is preferred.

REP: a reciprocal (1/perm) which indicates resistance to

water vapor transfer.

SURFACE AIR FILM COEFFICIENT (f): the heat flow

in Btu per hour per square foot between an exposed sur

face and the adjacent air. f, is inside surface coefficient,

fo is outside surface coefficient. It indicates the conduct-

ance of heat through the air film that clings to all surfaces.

Film resistance is preferably expressed as 1/f.

THERM: a unit of 100,000 Btu of heat.

THERMAL CONDUCTIVITY (k or 1/r): the reciprocal

of Thermal Resistivity, "k factor" has been the unit ex-

pressing heat flow in Btu's per hour, through one square

foot of material which is exactly one inch thick for one

degree F difference between its surfaces. While it has been

used for comparing insulating efficiencies of homogeneous
materials (uncoated solid insulation, wood, building board)

it is recommended that Thermal Resistivity (r) be used to

simplify calculations. Thermal conductivities of a series of

materials must not be added.

THERMAL CONDUCTANCE (C or 1/R): the reciprocal

of Thermal Resistance. "C" has been the unit expressing

heat flow in Btu's per hour per square foot of a given

thickness for one degree F temperature difference between

its surfaces. While it has been used for comparing insula-

ting efficiencies of materials and constructions of several

materials of stated thicknesses, it is recommended that it

be replaced by Thermal Resistance, R, to simplify calcula-

tions. Conductances of a series of materials must not be

added.

THERMAL RESISTANCE (R): a unit for the rate of heat

flow through a given thickness of a homogeneous or com-

posite material, or construction assembly with or without

cavities or reflective surfaces. It is measured by the tem-

perature difference in degrees F between the two exposed
faces required to cause one Btu to flow through one square

foot per hour. Resistances may be added. (R = temp. diff.

F/Btu for one sq. ft., hr),

THERMAL RESISTIVITY (r): a unit for the rate of heat

flow through a homogeneous material exactly one inch

thick. It is measured by the temperature difference in de-

grees F between the smooth parallel faces required to

cause one Btu to flow through one square foot per hour.

Resistivities may be added, (r = temp. diff. F/Btu inch for

one sq. ft., hr).

TOTAL THERMAL RESISTANCE (Rj); an expression

of the total resistance to heat flow through a complete

building section or construction assembly, including inter-

nal air spaces with or without emittances or reflectances,

and external air films. Total thermal resistance is usually

expressed as Rj of typical section per sq. ft. hr. and the

value for one construction may be compared directly with

another on the basis of more or less heat flow for the same

temperatures.

VAPOR BARRIER: a material which does not readily

permit passage of water vapor. Normally, an acceptable

material is rated at one perm or preferably less in many
building applications.

VAPOR PERMEABILITY: a property of a material meas-

ured by the amount of water vapor (grains per square foot

per hour for one inch of mercury pressure difference)

which passes through an inch-thickness . Unit; perm-inch.

VAPOR PERMEANCE: similar to vapor permeability ex-

cept that permeance, like conductance, is a performance

of the material as tested or used regardless of thickness.

Unit: Perm, is usually the unit of concern to designers.

VAPOR PRESSURE: the pressure created by water vapor

in a space, whether air is present or not. Saturated vapor

pressure is determined only by temperature.

VAPOR RESISTANCE: the reciprocal (1/perm) of vapor

permeance. A rating of the resistance of a material or an

assembly to the passage of water vapor. Unit: Rep. In a

series, reps may be added.

VAPOR RESISTIVITY; similar to vapor resistance except

that it is a rating of a material exactly one inch thick.

Unit: Rep/inch.

THERMAL TRANSMISSION

Problems in performance of building construction (mater-

ials and their assembly are usually associated with uncon-

trolled or undesirable temperature or moisture or both.

Combined heat and moisture flows are complex, and be-

cause of their interaction, neither should be considered in-

dependently of the other.

Most materials used in building construction have been

tested to establish how much heat they will transmit under

standard conditions. While those evaluations are subject to

manufacturing and testing tolerances and require judgment

in their final application, published test values are norm-

ally accepted for calculation purposes.

Heat transmission coefficients are usually given as con-

ductivities (k) or conductances (C) which have their coun-

ter parts: resistivity (r) or resistance (R). Each is the reci-

procal of its counterpart as given in the definitions above.

The k or C value of a material has been the basis for com-

paring thermal properties, but these values cannot be add-

ed to find the conductance of a building section made up

of different materials. Resistivity (r) and resistance (R)

values can be added and their use greatly simplifies heat

flow calculations. In such calculations the symbol R is

used for resistance because resistivity values are the re-

sistance for exactly one inch of thickness only.

(COMTINUED)

Owen L. Delevante, AIA; Glen Rock, New Jersey

E. C. Shuman, P. E.; Consulting Engineer; State College, Pennsylvania
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THERMAL TRANSMISSION (CONT)

Traditionally, the total resistance (R,) of a building section

has been selected or computed and then converted to its

reciprocal, the Overall Heat Transmission Coefficient (U)

to establish a unit expressing heat passage through the sec-

tion. However, that conversion is basically redundant and

it introduces unnecessary chances for arithmetic errors.

Design or analysis of a building section should preferably

be in terms of a total resistance value (R,) required or

available. The general procedure for calculating the total

resistance value (R,) of a building section is:

1. Select the design outdoor weather and other conditions

of temperature, wind direction and wind speed, sun angle,

sun heat if applicable and the indoor air temperature that

is to be maintained in each room during the coldest or hot-

test weather.

2. List all component elements of the section (including

air spaces V^" or greater except where such a space is

necessary to the effectiveness of reflective material) begin-

ning with the surface air film resistance of one face and

ending with the surface resistance of the other face.

3. Against each component (except surface air films) show
the thickness involved (actual, not nominal) unless test val-

ues are given as conductances.

4. Against each component, list the resistance for the

thickness shown. See following tables. Resistivities can be

multiplied or divided to adjust for thickness. For example,

if the resistivity (for 1") is 3.70, then the resistance of '/;

inch would be 1.85 and of 2 inches, 7.40.

5. Add the resistances and divide the temperature differ-

ential (F) from inside to outside by the total resistance

(R,) of the section to determine the heat transmission rate

in Btu per hour per square foot of the section.

Note: The foregoing does not include consideration of

heat losses due to air infiltration through cracks and open-

ings and ventilation air. Such losses should be computed
in accordance with procedures set forth in references and

used to determine design of heating plant. Nor does it

consider sun loads during heating seasons.

The solution to the basic problem of acceptable heat flow

rate is the selection of the most appropriate materials for

the building section and design of the heating plant with

a capacity at maximum output just equal to the heating

loss which develops under the most severe weather condi-

tions. Economics usually interferes with the attainment

of this ideal because weather records show that most se-

vere weather conditions do not repeat themselves every

year. If heating systems were designed with adequate ca-

pacity for the maximum weather conditions on record,

there would be considerable excess capacity during most

of the operating life of the system.

In many cases, occasional failure of a heating plant to

maintain a preselected indoor design temperature during

brief periods of severe weather is not critical. Of critical

importance is the nature of the occupancy and the per-

formance of the building (sections) and heating plant ex-

pected by the owner. A basic consideration in cold wea-

ther for most healthy persons is the temperature of the in-

door surface of the outer wall of the room, including win-

dows. With indoor air temperature of 72°-75°F at 5 feet

above the floor, most people will be significantly less com-

fortable when the wall surface temperature is 60°F than

when it is 68°F. Similar considerations should be made
for ceiling and floor temperatures in accordance with the

tables below:

RECOMMENDED MINIMUM THERMAL
RESISTANCES (R)

THERMAL PERFORMANCE REFER-
ENCE VALUES

OUTDOOR
AIR TEMP.
F.
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322 Resistances of Building and Insulating Materials

GLASS. GLASS BLOCK a PLASTIC SHEET'

MATERIAL » DESCRIPTION
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324 Heat Flow Calculations

WOOD FRAME CONSTRUCTION
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MATERIAL'



326 Relationship of Dew Point and Vapor Pressure to Dry and Wet Bulb Temperatures

1PLES



CHAPTER 8

CURTAIN WALLS, DOORS,
WINDOWS, GLASS

Metal Curtain Wall Construction



328 Metal Curtain Walls: Panel Construction; Types and Definitions

CLASSIFICATION BY NATURE OF COMPONENTS

I. GRID SYSTEM (STICK)
FRAMING MEMBERS VISUALLY PROMINENT
COMPONENTS INSTALLED PIECE BY PIECE

MULLIONS
MAY BE 2
STORY
LENGTHS
(CAP JOINTS
BETWEEN
UNITS) _

SUBFRAMING
SOMETIMES
USED (INSTALLED
FIRST)

-ASSEMBLED UNIT WITH
INTERLOCKING TOP a BOTTOM
RAILS (CONSULT SUPPLIER FOR
MAX SIZE OF SHOP ASSEMBLED
UNIT)

CLASSIFICATION BY USAGE
A CUSTOM TYPE
Walls designed specifically for one project, using specially designed

parts and details. Such walls may be used on buildings of any fieight,

but are more typical of multistoried structures. Included in this cate-

gory are the highly publicized (and often more expensive) walls which

serve as design pacesetters.

B COMMERCIAL TYPE
Walls made up principally of parts and details standardized by the man-

ufacturer and assembled either in the manufacturer's stock patterns or

in accord with the architect's design. This type is offered by many
manufacturers and is typically used on one and two story buildings, but

may be used on taller structures. Commercial walls offer lower cost

because of quantity production, and also offer the advantages of pro-

ven performance.

C INDUSTRIAL TYPE
Walls in which ribbed, fluted, or otherwise preformed metal sheets in

stock sizes are used, along with standard metal sash, as the principal

components. This type of metal curtain wall has a long history of sat-

isfactory performance, and, in its insulated form, finds wide use in

many important buildings outside the industrial field.

GENERAL NOTES:
1. Mullions which extend through the wall and are exposed on both

exterior and interior of the building, should include a thermal break

(especially if they are aluminum).

2. When mullions serve as guide rails for roof mounted window wash-

ing platforms or "rigs," mullions should be designed as a track and rein-

forced against thrust, using information on loads.from cleaning equip-

ment manufacturer.

2. GRID SYSTEM (PANEL AND MULLION)
FRAMING MEMBERS VISUALLY PROMINENT
PANEL PREASSEMBLED S INSTALLED AS SHO^N

INDUSTRIAL SHEETS VARIOUS
WIDTHS a LENGTHS- SEE
LAST PAGE IN THIS SERIES

3. PANEL SYSTEM
COMPLETELY PREASSEMBLED UNITS; MAY OR MAY NOT INCLUDE INTERIOR FINISH ALTERNATE PANEL TYPES
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s^
L:^.

^
TYPICAL ELEVATION
SCALE l/8" = r-0"

SECTION I

SCALE I l/2"sl'-0"
SECTION 2
SCALE I l/2"«l"-0"

STAINLESS
STEEL
MULLIOrsI

INSULATION

FLASHING

SECTION 3-3
SCALE I l/2"«l'-0"

MULLION
SPLICE
FIELD CAULK

I" WEEP SLOT

ANCHORAGE AND FLASHING

CUSTOM TYPE-GRID DESIGN- STAINLESS STEEL- MULTI-STORY PANEL a MULLION SYSTEM USING
STRUCTURAL GASKETS

^

X

TYPICAL ELEVATION
SCALE i/e"»r-o"

M%
SECTION A
SCALE ii/a-'r-o"

SECTION 5
SCALE ll/2"« i'-O"

FLASHING

SHALLOWER
HORIZ. RAIL
OPTIONAL

SECTION 6-6
SCALE ll/2"» I'-O"

ANCHORAGE AND FLASHING

COMMERCIAL TYPE-GRID DESIGN-ALUMINUM -TYPICAL MULTI-STORY PANEL (OR UNIT) SYSTEM- SPLIT
MULLIONS (V^^ALL ERECTED IN PRE-ASSEMBLED UNITS, SUPPORTED BY SHELF ANGLES AT EACH FLOOR)
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m^B
SECTION I

SCALE I l/2".|'-o"
SECTION 2
SCALE l'/2" = l'-0"

SECTION 3-3
SCALE l'/2"»l'-0"

ANCHORAGE a FLASHING

COMMERCIAL TYPE GRID DESIGN ALUM I NUM-typical multi - story panel -and- mullion design
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TAPE GLAZING

IMPREGNATED URETHENE FOAM

ELASTOMERIC COMPOUND
WITH TAPE

GASKET GLAZING



332 Metal Curtain Walls: Types and Anchorage of Panels

SMOOTH FLAT SHEET OR
PLATE

TEXTURED
SHEET

-IS"

CORRUGATED OR FLUTED SHEET WITH TYPICAL VARIATIONS

STAMPED SHEET CAST INTERLOCKING EXTRUSIONS \A/ITH TYPICAL PATTERNS

8KIN OR FACING PANELS (ALSO KNOWN AS "SHEET TYPE" PANELS ALTHOUGH SOME ARE CAST OR EXTRUDED)
INSULATION, IF ANY. IS INSTALLED SEPARATELY

1. Anchorage devices, should permit 3dimensional adjustment.

2. Anchors must be designed to withstand wind loads acting outward as well as Inward.

3. Anchors must be firmly secured in position after final assembly and adjustment of wall components.

4. All anchorage members must be protected against corrosion.

SHIMS-

WALL
FRAMING
MEMBER-
(MULLION)

SPANDREL BEAM

BLOCK-OUT
BY GENERAL
CONTRACTOR
TO LAYOUT
BY V\/ALL
CONTRACTOR

STEEL STRUCTURE

12" LENGTH
OF STEEL Z.

ALTERNATE DETAILS
STEEL FLOOR

/ V » » V » ,

zni . o

Malleable c.i. insert provides adjustable support.

' V ff ?f TT-y^^ 4

Continuous galv. steel channel insert in lengths to 20' provid-

ing attachment at any point, anchorage at 4" intervals.

^
Threaded malleable iron insert, with bolts ^1 1," to '/ *" di-

ameter.

CONCRETE STRUCTURE
BASIC PRINCIPLES OF METAL CURTAIN WALL ATTACHMENT a ANCHORAGE

^^f-^

' • . . <0° '
. . w v//

2 Vb"

2 HR FIRE RATED

:,v:.,.,?:^^ttffl

MECHANICALLY ASSEMBLED "ARCHITECTURAL" PANELS (I.E. NOT INDUSTRIAL)-.
EDGE DETAILS - OUTSIDE FACE IS TO LEFT OF ALL PANELS
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/

N N

f

>^':''

'<<',

REPRESENTATIVE NON- INSULATING PANEL TYPES
(EXTERIOR FACE ON LEFT)

TYPICAL FACING MATERIALS
1. Aluminum ot stainless steel sheet, smooth

or textured.

2. Porcelain enameled metal.

3. Glass-reinforced plastic sheet.

4. Stone chips in plastic matrix.

5. Galvanized bonderized steel sheet.

6. Aluminum sheet.

7. Cement-asbestos board.

8. Tempered hardboard.

9. Ceramic tile in plastic matrix.

10. Opaque colored glass.

TYPICAL CORE MATERIALS

CEMENT ASBESTOS

TEMPERED HARDWOOD

r

° 'O o
0' 00 D

^



334 Insulated Metal Walls (Industrial]

INNER SHEET SEALANT /INSULATION

^SUB- GIRT
OUTER SHEE"

RECESSED FEATURE STRIP

INNER SHEETx SEALANT _^INSULATION

SUB-GIRT-^ ^/ f ^SEALANT
OUTER SHEET-'^ ^BUTTON PUNCH RIBS
PRE-ASSEMBLED TYPE PA -I

NSUL ATION

OUTER SHEET'-^ SEALANT-'
PRE-ASSEMBUED TYPE PA-2

"'
'"^I^I^ATURP- *riii-rrD <=mi^.^t OUTER SHEET^'^ SEALANT

METAL SHEET-
INSULATION

|9/_" SEALANT^

1 I
I
^FEATURE

\_y STRIP
^OUTER SHEET OUTER SHEET^ SEALANT

FIELD - ASSEMBLED TYPE FA - I

OUTER OR INNER SHEET^ 'SEALANl
FIELD- ASSEMBLED TYPE FA-

2

PROJECTINC3 FEATURE STRIP

y^-iO^ INNER SHEETv SEALANT- INSULATION INNER SHEET-N SEALANT, INSULATIONv

SUB -GIRT CLOSURES
ACCE880RIE6
MATERIAL : .062 EXTRUDED ALUMINUM
SCALE : I '/o" = I' - O"

EXTRUDED
ALUMINUM
FASCIA

OTE ; DO NOT PUT
ANY FELT ON

F METAL
;E OF

CONTINUOUS
NOTCHED
METAL
CLOSURE

NNER SHEET

OUTER SHEET-

SUB — GIRT

INTERMEDIATE

OUTER SHEET

EXTRUDED
ALUMINUM
SUB - GIRT
CLOSURE

BUILDING
\A/ALL

INSULATION

INNER SHEET
CURB ANGLE

SILL

CONSTRUCTION DETAILS
OF FIELD -ASSEMBLED
INSULATED METAL WALLS
SCALE = I '/a" = I' - O"

OUTER SHEET--' SEALANT AND BUTTON PUNCH
FIELD - ASSEMBLED TYPE FA- 3

ASBESTOS' PROTECTED METALi ^FASTENERS
FIELD - ASSEMBLY TYPE FA- -4

REPRESENTATIVE TYPES OF WALL PANE
SCALE -. l'/2- = r-o"

NOTE:

Types of panels shown are representative of the many as-

semblies of components available. Typical applied finishes

available for outer sheets are acrylics, vinyls, alkyds,

fluoropolymers, porcelain enamel and on aluminum only,

various anodized finishes. Typical available length of

sheets is 40 feet. Span and wind load must be considered

in the selection of panel components and spacing of girts.

Spans given in the table are based on panel components
shown, with 12 inch wide liner sheets and 20 psf wind

load deflection L/180 except FA4 based on 20 psf wind
load deflection L/126. Consult manufacturers for verifica-

tion of data given herein and for thermal and acoustical ra-

tings of panels designed for these purposes.

TABLE OF SPANS FOR



Joint Seals with Elastomeric Compounds 335

ESSENTIALS OF A GOOD
JOINT SEAL
1 THE SEALANT:
Must be appropriate for the application;

Must have: properly balanced adhesive and cohesive
strength, elasticity

the ability to recover from compression and
extension,

the ability to retain its essential properties

under prolonged exposure to weather,

a reasonable curing time, and
a shelf life of at least six months;

Must be non-staining.

2. THE JOINT CONFIGURATION:
Must be sized in proportion to the amount of movement
that is anticipated;

Must provide ample depth of sealant contact;

Must be designed to prevent any local overstressing of the

sealant.

3. THE APPLICATION :

As a general rule, all contact surfaces must be thoroughly

clean and dry;

A primer must be used whenever so recommended by the

manufacturer;

In butt joints, the sealant must be well compacted by
tooling.

JOINT PROPORTIONS
BUTT JOINTS

_^y^^ "IkJ-t^ ^

LAP JOINTS

j!i\\\:zi ^7 =^
COMPRESSED NORMAL EXTENDED COMPRESS NORMAL EXTENDED

w



336 Hollow Metal Frames and Doors: Glossary

INTRODUCTION:
The following is a selection of hollow metal

details from various manufacturers. They are

in no way intended to favor a manufacturer or

a product. Details vary. Consult manufacturers

literature.

Hollow metal is divided into a frame section and

a door section. The frame section can be used

with wood doors. Both sections are complete in

themselves.

NOMENCLAXURE
Active Leaf
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JAMB ^.

FACE
<jfif-

FRAME WIDTH CEILING STRUT

-WELD a
GRIND
SMOOTH
AS
SPECI-
FIED

l_OUVER SHO\A/N. j\
, ^

Y DEVICE flV^Sr
1ILAR TO DOOR n U

CONSTRUCTION

Method & type of

struction varies between

manufacturers. Mech.

fastening to be specified

as to assure tight corner

CORNER WITH
VARIABLE FACES

STANDARD STEEL FRAME

STANDARD
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u
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COMMOTslLY
USED IN
SINGLE
RABBET

LOOSE "T" ANCHOR
'Z' CUP ANCHOR
LABEL AVAIL. CEILING STRUT

-RAMEf
DETAIL

RUBBER SILENCERS REMOVABLE STOP

ADJUSTABLE
LOOP ANCHOR
LABEL AVAILABLE ROUGH BUCK -^ I ROUGH BUCK ^ 2

CONTINOUS
RESILIENT GASKE1

WELDED OR
SNAP- IN
ANCHOR STEEL STUD

ANCHOR
THRU-
BOLT
FRAME ANCHOR
LABEL AVAIL.

THRU BOLT
FRAME ANCHOR

APPLIED GASKET

INTERSECT
Vi/ALL
LINING
WITH
FRAME

DOOR LINING MUST '

INTERSECT LINE OF
SIGHT ACROSS
FRAME LINING
LEAD LINED FRAME

WELDED OR
SNAP-IN ANCHOR

CORE BOARD
ANCHOR

ADJUSTABLE
SOUND STOP

note:
Use STC rated door w/

automatic door bottom &
frame w/adjustable stops;

filled & installed in com
patible wall construction.

S.T.C. = Sound Trans-

mission Class.

HINGE
CUT-OUT W/REINF
a PLASTER GUARD

CUT-OUT, W/REINF
a PLASTER GUARD

ADJUSTABLE FLOOR EXTENDED FRAME
KNEE VV/BASE ANCHOR

HINGE
CUT-OUT VV/
BLANK COVER

STRIKE
CUT OUT W/
BLANK COVER

HEADLESS
DOOR FRAME
LABEL AVAIL.

FINISHED BUCK'

ROUGH BUCK <* <>

LABEL AVAIL.

James W. G. Watson, AIA; Ronald A. Spahn and Associates; Cleveland Heights, Ohio



340 Hollow Metal Frames: Load Bearing, Detention, and Labelling

LOAD BEARING FRAMES

LOAD BEARINO WALL
HEAD »2

WALL
CONTINUOUS
AND ANCHORAGE
VARIES <-

ww r-i--^—^ --- ! »»

LOAD BEARING WALL
JAMB * I

.^Ljrx

=Ur
LOAD BEARING WALL
MULLION * I

r^,
in riL

LOAD BEARING VA^ALL
CORNER ""Z

-Ar

M

^

SECURITY FRAME
DOUBLE FRAME \A/ITH
riXED MULLION
OPTIONAL

SPECIAL
POCKET a
REINF.
FOR ELEC
TRIC LOCK
OPTIONAL

SHIPPING
SPREADER "tK

FULL MITRE
a CONTIN.
WELD

ELEVATIONS

PROFILE VARIE;
DOUBLE STOP
REQUIRED

WINDOW JAMB

BUTT OR WRAP-
AROUND FRAME,
BACKBENDS VARY

CORRUGATED
,MASONRY
ANCHORS

<- ^
GLASS INSERT «•

I

BUL LET
RESISTING
GLASSv

DOOR JAMB

EXTRUDED
ALUMINUM
MOLDING-

ĜLASS INSERT •"'Z GLASS INSERT » 3

9-11 GAGE
FLATTENED
E XPANDE D
METAL

'/e- LOU VE R
BLADES
ARCWELDED
TO DOOR

EXPANDED WIRE LOUVER

' FLASHING \
I )
. SETTING BED '

I BEARING ^PLATE ^
LOAD BEARING WALL
SILL * 2

NOTES:
1, Hollow metal frames may be designed (and rein-

forced) to be loadbearing.

2. Two proprietary systems shown; others possible at de-

signers option. SPEAKING DEVICE

James W. G. Watson, Al A; Ronald A. Spahn and Associates; Cleveland Heights, Ohio

CONTINUOUS
STAINLESS
STEEL
HINGE

LABELED OPENINGS
The letters A, B, C. D, and E, used by labeling agencies

and codes, refer to location of opening.

A. Walls between separate buildings; fire walls; curtain

and division wall to high hazard contents (transformer

vaults, film storage vaults, etc.).

B. Openings for vertical shafts (stairwells, elevators, fire

partitions, refuse vaults, incinerator rooms, incinerator

chutes, walls and partitions within stage e.iclosures, separ-

ating garage from other occupancies.)

C. Openings in corridors and room partitions.

D. Openings in exterior walls subject to severe fire ex-

posure.

E. Openings in exterior walls subject to moderate fire ex-

NOTEi
Labeled frames (except w/sidelights and/or transoms) are

neither classified A, B, C, D, or E, nor are hour rated.

Labeled frames may be shipped prior to labeled doors.

LABELED FRAMES
A fire door frame shall be of a design and construction

that when in combination with a suitable fire door and

hardware, the assembly will protect the opening in which

it is installed against the passage of flame and in certain

wall constructions against the passage of heat.

Design, construction and installation must be tested in

accordance with ASTM Designation E-152.

Consult local codes and/or governing authorities for re-

quirements concerning fire resistivity; design size con-

formance to test prodecures and identification of such.

Labeling is a service which may be satisfactory to govern-

ing authorities as identification of compliance with their

regulations.

Where permitted, certain proprietary devices and systems

exceeding stated limits may be available.

Consult manufacturer's literature.

<0-

UNDERWRITER'S
LABORATORIES
LABEL

FRAME REQUIREMENTS
1. Maximum size: S/sw is 4'- 0" x 10'- 0", Pr/sw is

8'-0"x 10'- 0".

2. Jamb depth; 2 Vs " minimum.

3. Stop: Va " minimum.

4. Face: 1 V4 " minimum.

5. Anchors: approved masonry, steel stud, wood stud,

plaster partition, expansion bolts, 3 min./jamb < 90".

6. Gauge: 16 gauge minimum.



Hollow Metal Doors: Construction Types and Details 341

O ^
• <" n

TJ -Q °
"o" — 13
Set;
0) 0)



342 Hollow Metal Doors: Materials, Accessories and Labelling

MINIMUM STEEL GA. fSaiS GA DOORS



Special Hollow Metal Frames and Doors 343

POCKET SLIDE
DOOR HEAD

POCKET SLIDE
DOOR TRACK

INDUSTRIAL DOOR HORIZONTAL TRACK

SLIDING DOOR SWING. DOOR BIFOlD DOOR

FfAIR-SWI NG \
DOOR

PAIR POCKET DOORS

CLOSET DOOR ACCESS COMPARISON

POCKET SLIDE
DOOR ELEVATION
STRUCTURAL
MINERAL
CORE-

SLOPED TRACK VERTICAL TRACK

POCKET SLIDE
DOOR JAMB

METAL CLAD
CONSTRUCTION

FLUSH OR LAP
SWING DOOR

METAL CLAD
CONSTRUCTION

VISION PANEL

MOTOR OPER
ATION OPTIONAL
CHECK WITH LOCAL
INSURANCE RATING
BUREAU

INDUSTRIAL SLIDING DOOR HEAD

USE WITH
APPROVED
ANCHOR

TIN CLAD
CONSTRUCTION

KALAMEIN GLAZING SWING LAP JAMB U.L. APPROVED JAMB

FLOOR GUIDE ** 1

ROLLER

FLOOR GUIDE ** 2

UNDERWRITERS SPECIFICATIONS-FIRE



344 Flush Wood Doors

GENERAL NOTES FOR ALL WOOD DOORS:
Kiln dried wood, moisture content @ 6 - 1 2%.

Type 1 doors: Fully waterproof bond ext. and int.

Type 11 doors: Water resistant bond. Int. only.

Tolerances: Height, width, thickness, squareness and warp

per NWMA STANDARDS and vary with solid vs. built up

construction.

Prefit: Doors @ V i h" less in width and '/»" less in height

than nominal size, + Vi;" tolerance, with vertical edges

eased.

Premachining: Doors mortised for locks and cut out for

hinges when so specified.

Grading:

Premium: For transparent finish. Good/custom: For

paint or transparent finish. Sound: For paint, with 2 coats

completely covermg defects.

FLUSH WOOD doors:
CORE material
solid cores:
Wood block, single specie, @ 2 '/:" max. width, surfaced

two sides, without spaces or defects impairing strength or

visible thru hdwd. veneer facing.

HOLLOW cores:
Wood, wood derivative, or class A insul. board.

FINISHED edges:
Hdwd. edge strips on stiles to match face. Hdwd. or soft

end strips on top and bottom st

Hdwd. edge strips on stiles to match face. Hdwd. or soft

end strips on top and bottom rails.

TYPES OF WOOD faces:
Standard thickness face veneers @ '/20" — ^/ a,", bonded

to hardwood, crossband @ '/i 0" - Vi t". Most economical

and widely used, inhibits checking, difficult to refinish or

repair face damage, for use on all cores.

'/«" Sawn veneers, bonded to crossband, easily refinished

and repaired.

For use on staved block and stile and rail solid cores. '/1"

Sawn veneers: same as '/«" but without crossband on stile

and rail solid cores with horizontal blocks. Decorative

grooves can be cut into faces.

LIGHT a LOUVER openings:
Custom made to specifications. Wood beads and slats to

match face veneer. 5" min. between opening and edge of

door.

Hollow core: Cut out area max. V; height of door. Door

not guaranteed with openings greater than 40%.

Exterior doors: Weatherproofing required to prevent

moisture from leaking into core.

FACTORY finishing:
Partial: Sealing coats applied, final job finish.

Complete: Requires prefit and premachining.

SPECIAL facing:
High or medium low density overlay faces of phenolic resins

and cellulose fibers fused to inner faces of hardwood in lieu

of final veneers as base for final opaque finish only.

Vift" min. laminated plastic bonded to '/i6" min. wood
back of two or more pHes.

Vn" hardboard, smooth one or two sides.

SPECIAL cores:
SOUND INSULATING DOORS!
•Transmission loss rating (9) 35 - 42 decibels. Thicknesses

@ 1 V4", 2 Va", 2 Vj", and 3". Barrier faces separated by

a void or damping compound to keep faces from vibrating

in unison. Special stops, gaskets, and threshold devices re-

quired. Mfrs. requirements as to wd. frames and wall specs.

FIRE RATED doors:
"B" label (9) 1 '/, and 1 hr., "C" label @ V^ hr.

LEAD LINED DOORS!
See U/L requirements. Optional location within door con
struction of '/ 1;" to '/:" continuous lead sheet from edge
to edge which may be reinforced with lead bolts.

GROUNDED DOORS!
Wire mesh located at center of core, grounded with copper

wire through hinges to frame.

TYPES OF FLUSH DOORS TYPES OF HOLLOVy/ CORES!

ladder:
Horizontal strips,

equally spaced,

flat or arched,

notched into

stiles.

IMPLANTED BLANKS:
Spirals or other

fornns separated

or joined, im-

planted between

& supporting

outer faces of

door.

TYPES OF SOLID CORES!
^BLOCKS OF
/ VARYirsJG
LENTHS
STAGGERED
5 PLV
COfslSTRUC TION
SHOWN,
7 PLY, USING
3 PLY FACES
AVAILABLE

CROSS BAND
FACE

Bonded staggered blocks bonded to

face panels. Most widely used &
economical solid core.

FRAMED BLOCK STAVED
CORE!
Non-bonded staggered blocks laid

up within stile rail frame, bonded

to face panels.

Horizontal blocks

when cross band-

ing is not used.

Vertical panel

blocks when cross

banding is used.

Extremely heavy,

more soundproof,

not yet covered

by (1964) com-

mercial standards.

t)®® • • I

^•^^^

• • • •
• • • •

I-

i



Glass and Wood Panel Doors; Frames 345

OLA88 a WOOD PANEL DOORS
COMSXRUCTION
Solid pine or built-up stiles, rails and vertical mem-

bers or mullions, doweled as in NWMA std.

BUILT-UP MEMBERS
Core as in solid core of flush doors.

Edge and end strips as in flush doors.

Face veneers: Hdwd. @ Vs" min.

PANELS
Flat: 3 ply hdwd. or soft.

Raised-2 sides: Solid hdwd. or soft or built-up of 2

or more plies.

STICKING, OLAS8 STOPS a MUNTINS

Cove or bead or ovolo, solid, matching face.

KEY TO SELECTED STD. TVPES BEUOW
Ponderosa pine: Numbered series.

Hardwood veneer: Lettered series.

Entrance doors of stock designs also available in ad-

dition to exterior doors shown.

tt



346 Revolving Doors

lOPENIMG

KEY TO DIMEMSIONJS OF TABLE

SIZES



Glass Doors: Entrances 347

a

SINGLE DOOR.
TRANSOM SINGLE DOOR,

TRANSOM,
SIDEL IGHT

SINGLE DOOR, TRANSOM,
SIDELIGHTS

TWO SINGLE DOORS,
TRANSOM, SIDE LIGHTS

GLAZED ENTRANCES TYPICAL ARRANC3EMENTS (no scale)

TWO DOORS
CENTER PANEL

CONTINUOUS,TOP
a BOTTOM LOCK

TEMPERED GLASS DOORS (FRAMELESS)

SPECIFY'

^^
2 ^/b" MIN, ,t

'iiiil 'ii'iMB iiiiiiiiiiinimii iiMiimin iiiniMiiiiil

LOCK
Umiii

Dividing strip

ANY NUMBER OF SINGLE DOORS

SIZES
Frameless doors available in '/.-" and V a" thickness, sizes up to 60" x 108". See
manufacturers data. Double door widths available 5'- 0" to 7'- 0".

FRAME FINISH MATERIALS:
Bronze, aluminum, and stainless steel.

PERFORMANCE:
Consult manufacturers' data for structural adequacy against prevailing v^ind loads

and provision for increased reinforcement for division and transom bars.

FRAMELESS DOOR FRAMED DOOR FRAMED DOOR
GLASS DOORS-ELEVATIONS (no scale)

TRANSOM

PIVOT
FIN. FLOOR

RANSOM

CLEARANCE
V\/HEN CLOSED
OR AT ANY
OPEN POSITION

HORIZONTAL
section C
SCALE : 3" =l'-0"

DOOR C5ETAILS

Daniel Schwaitzman, FAIA & Associates, Francis Gunther, Graphics Coordinator; New York, New York



348 Store Fronts and Awnings

NOTE: DIRECT BEARI^4G
ON MASONARY

ARCADIA KAWNEER
SETTING DETAILS
SCALE: QUARTER SIZE

SELECTION OF STORE FRONT MOULDINGS
FROM LEADING MANUFACTURERS
SCALE • ONE-HALF SIZE

AWISIING

THE PIPE ARM
The roller L is at least 12'- 0"

above sidewalk. The pipe arm

hinged 7'- 0" above sidewalk.

THE OUTRIGGER ARM
The roller L at least 9'- 6" a

bove sidewalk. Concealed arms

in jamb recess.

THE LATERAL ARM
For continuous awning up to 60'

long. Awning box only support.

Concealed arms in recessed awning

box.

TYPES OF ARM OPERATORS

AWNING MATERIALS
:

1.



Residential Sliding Glass Doors 349



350 Residential Garage Doors

2 PAMELS WIDE
-OR 5 SECTIONS
HIGH

3 UNEQUAL. PANELS
40R5 SECTIONS
HIGH

3 PANELS WIDE
•4 OR 5 SECTIONS
HIGH

4 PANELS WIDE
4. OR 5 SECTIONS HIGH



Commercial Overhead Door Types 351

SIZE limitations:
2" Track - not to exceed 240

sq. ft., 24'- 2" wide or

16'- 1" high.

3" Track - not to exceed 600
sq. ft., 33'- 2" wide or

25'- 1" high.

ELEVATION
note:
Number of panels varies from 2 for an 8'— 6" wide door, through

14 for widths from 30'- 4" to 33'- 3": number of vertical sec-

tions varies from 4 for doors up to 8'— 6" high through 13 sec-

tions for doors from 24'- 2" to 25'- 1" high. Number of panels

and sections depend on increments in height and width established

by manufacturer.

DOOR WIDTH

HORIZONTAL SECTION SECTION

ELEVATION

note:

SIZE limitations:
2" Track - not to exceed 240 sq.

ft., 24'- 2" wide or 16'- 1"

high.

3" Track — not to exceed 600 sq.

ft., 33'- 2" wide or 25'- 1

"

high.

material:

Vs" hardboard secured with wa-

terproof adhesive on both sides of

1 '/ 2" wood frame. Pressure

bonded between the hardboard

walls are thick, tough waterproof

core strips of styrofoam.

Number of vertical sections varies from 4 for doors up to 7'— 0" high

through 15 sections for doors from 24'- 7" to 25'— 1" high, de-

pending on increments in height established by particular manu-

facturers.

DOOR WIDTH

WM ^C
HORIZONTAL SECTION

WOOD PANEL DOOR FLUSH WOOD DOOR

SIZE limitations:
2" Track — not to exceed 240 sq.

ft., 20'- 2" wide or 16'- 1"

high.

Rails and stiles of extruded alum-

inum. Stiles and rails bolted with

Va" rods the length of the stile.

ELEVATION

NOTE:
Number of panels varies from 2 for doors up to 8'— 11" wide,

through 6 for widths from 18'— 0" to 20'— 2"; number of vertical

sections varies from 4 for doors up to 8'— 6" high, through 8 sections

for doors from 14'— 2" to 16'— 1" high. Number of panels and sec-

tions depend on increments in height and width established by
manufacturer.

DOOR WIDTH
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352 Commercial Overhead Door Types and Rolling Doors

CENTER STILE



Typical Overhead Door Track Installations 353

5

< I

^

r

TENSION SPRING ^-CEILING LINE CEILING LINE TORSION SPRING

3"
2" TRACK

2" X 6" OR 2" X e" CASING
DOOR HEIGHT -^ 18"

^TRACK
MOUNTING
BRACKET

note:
Available with torsion or extension spring

counterbalance. Vertical tracks can be bracket

or angle mounted.

HEADROOM
TRACK
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354 Overhead Door Operators: Chain Hoist and Motor

NOTE:

If door is

exceeding

exceeding

not electric operated, a chain hoist is recommended for all doors

160 sq. ft. or 13 '-0" high. For 16 ga. steel use chain hoist on doors

120 sq. ft. or 12'-0" high.

MItsJIMUM

MOUNTED ON AND BELO^'
HORIZONTAL TRACK REINFORCING
ANOLE

JVLil_

CABLE DRUM

WALL MOUNTED TO SIDE AND BELOW HORIZONTAL TRACK
AND CABLE DRUM

JAMB MOUNTED BELOW
HORIZONTAL TRACK AND
CABLE DRUM
FOR LARGE OR HEAVY DOORS

CHAIN HOIST OPERATORS - MINIMUM side room clearance
'^°'''^- All chain hoist operators require additional sideroom clearance. Operator nnay be mounted on left or right side as shown; on the left greater sideroom is required.

Dimensions shown are from door jamb to projection of operator.

cz\

i^L J
EADROOM = IO"TO I-*" MORE /THAN TYPE TRACK^

NO ADDITIONAL BACKROOM REQUIRED

OPENING WIDTH

CENTER MOUNTED OPERATOR
NOTES:
CENTER MOUNTED
Same principle as side mounted operator except

power unit is located on front wall above door

opening. No additional sideroom is needed.

Needs from 10" to 14" additional headroom;
3" additional sideroom on chain hoist side.

NOTES:
SIDE MOUNTED
Power unit is mounted on inside front wall to the

right or left of the door and is connected to the

crosshead shaft with a drive chain and sprockets

or an adjustable coupling. Power is applied to

the shaft to raise the door. The door closes by

its own weight with the speed controlled by the

operator.

4 -̂ Jt
\CARRIAGE TRACK

DOOR HEIGHT PLUS 4'-0"TO S' - 6"

DRAWBAR TVPE OPERATOR
NOTE:
Power unit is mounted between, above and to

the rear of horizontal tracks of door. A chain-

driven carriage slides forward and back in its

own tracks, which run from power unit to front

wall above door. An arm linking the carriage and

the door applies force to open and close the door

as the carriage moves backward and forward.

Door requires a minimum of 2" additional head

room above tracks plus 1
" to 3 1/2" more at

power unit. No additional sideroom is required.

-t-J-^

SIDEROOM WIDTHS FOR HEAVY COMMER -
CIAL USE - 20" FOR 2" TRACK AND 2l"FOR
3" TRACK. FOR INDUSTRIAL USE, WIDTHS
ARE 23" FOR 2" TRACK AND 24" FOR 3"
TRACK.
SIDE MOUNTED OPERATOR

No extra headroom required. Needs 20" to 24"

of sideroom on mounting side.

Side mounted operators are available with direct

coupled or chain drive, depending on installation

condition.

2X e OR 2X B PAD
FOR DRAWBAR
TYPE OPERATOR

r-^ OF
OPENING

PAD DETAIL FOR DRAWBAR
OPERATORS

Drawbar type is not recommended for use on

extra large doors nor with lift clearance track

installations. Emergency chain hoists are not

normally used on drawbar type operators.

ELECTRIC MOTOR OPERATORS no scale

Available in all standard voltages, frequency and phase. Control can be by 2 or 3 button push button station, pull switches, photoelectric, radio control (single oi

multiple), time delay closing and/or reversing or stop only safety switch. For Operator Selector chart see manufacturers data.

Eugene Patrick Holden; Dale E. Selzer, AlA, Architect, Dallas, Texas



Steel Plate Doors and Special Hatchways 355

LOCKING
BOLT

PLAN OF SIDEVA/ALK DOOR

31/2 X2 '/2"x '/« 3 '/a"x2'/2"x I/*"

DETAILS - STANDARD FRAME
SCALE I

'/2" = r- O"

© CHAINJNIEL

DETAILS- DRAIN AND GUTTER
SCALE I

1/2"= r-o"

J^ ^ /^ .i^ irk -^ ><
.

(4A) ALTERNATE DETAIL
FOR HEAVY DUTY AND LARGE DOORS
I BEAM MAY BE USED IN PLACE
OF CHANNEL

concrete-
Kb) alternate detail

DETAILS - ALTERNATE DRAIN AND GUTTER SCALE 3=

NOTE ' 6IDE\A/ALK DOOR8
Doors are usually of steel reinforced with angles,

tees, or bars; and may also be of aluminum floor

plate for weight reduction, and of safety type

metal. Frames are usually of structural slopes

with anchors into masonry or floor construction.

Hinges can be set flush or on the surface and

may be of cast iron, or steel, fitted with brass

or bronze pins. Lifting handles are usually set

flush and are essential where doors are to be

operated from above. Locl<ing is usually by a

heavy barrel bolt on the underside. Guard bars

and chains are required to hold doors in open

position and to protect the opening. Door

leaves of floor plate for ordinary construction

may be 3/16" or 1/4" thickness with stiffen-

ers to support the load. Plates of greater thick-

ness may be used in order to handle greater

live loads and possible deflections.

WALL OF
BUILDING

STAIRWELL

CELLAR OOOR OPENINOS
TYPE
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356 Door Stile Requirements for Hardware

DOTTED LINE INDICATES RABBETED STILE CONDITION

DOOR BEVELS

MIN 3" WITH LEVER HANDLE
4-" STILES -2?&' a 2 1/2" BACKSETS-MAX KNOB DIAM 2"
4l/«" STILES ( 4 3/4" FOR RABBETED STILES ]- 2 3/«' BACKSET MAX KNOBS 2 i/2"

DOUBLE DOORS WITH FLAT ASTRAGAL (also applies to doors witi-
RABBETED MEETING STILES)

CLEARANCE FOR HINGES

DOOR WITH KNOB USING CYLINDER LOCK DOOR WITH LEVER HANDLE USING CYLINDER LOCK

PROJECTION-,

FOR 2^" AND
2 J^" BACKSETS
MAX- KNOB
DIAM'S 2 i^g"

FOR 2?*"
BACKSET MIN
KNOB DIAM
2",MAX 2>!j'

PROJECTION-13/*" TO 21/2"
LENGTH- 2" TO 4."

ROSE-MAX, DIAM. 11/2" FOR 3"
STILE- LARGER STILE TAKES
LARGER ROSE

PROJECTION-I 3/4"
TO 2 </*
HEIGHT- 5 1/2" TO
7" USUAL

LENGTH
DOOR WIDTH LESS ONE STILE

R

U
MAXIMUM PROJECTION 2 1/2"

DOOR KNOBS LEVER HANDLES DOOR PULL PUSH BARS
note: FOR MOUNTING HEIGHTS SEE NEXT PAGE- REFER TO MANUFACTURER'S CATALOGS FOR EXACT HARDWARE SIZES AND DIMENSIONS

3' STANDARD:
LARGER
V^'IDTHS
AVAILABLE

PUSH PLATE
ENTRANCE
HANDLE

WALL TYPES FLOOR TYPES FLOOR STOPS
STOPS AND HOLDERS

F. J, Trost; SMS Partnership, Architects; Stamford, Connecticut

American Society of Architectural Hardware Consultants; Mill Valley, California



Hardware Locations, Door Hands, and Locks 357

-FINISH DOOR FRAME

(^ HINGE

<t HINGE

t HINGE
or

DEADLOCK <^ STRIKE

PUSH a PULL LATCHES
ARM PULL ( LOWER
BASE) AND PULL
PLATE <t_

BAR a PULL <t

<i_ STRIKE
KNOB LOCKS HANDLE
SETS ROLLER LATCHES,
EXIT BOLT LOCKS

-FINISH FLOOR

RECOMMENDED DOOR HARDWARE LOCATIONS

American Standards

Association Lock

Strikes A-115V-
1959 for metal door

frames. To deter-

mine proper length

of lip measure from

<L of strike to edge

of jamb and add

1/4". Outside

strike dimensions

standard for all

lock types shown.

LEFT HAND

HINGES ON LEFT
OPENS IN\A/ARD
FOR HANDED
LOCKS SPECIFY LH

RIGHT HAND

HINGES ON RIGHT
OPENS INWARD
FOR HANDED
LOCKS SPECIFY RH

LEFT HAND
REVERSE
HINGES ON LEFT
OPENS OUTWARD
FOR HANDED
LOCKS SPECIFY
LHR

HINGES ON RIGHT
OPENS OUT\A/ARD
FOR HANDED
LOCKS SPECIFY
RHR

HANDS OF DOORS
Face the outside of the door to determine its hand. The outside is the street side of an entrance

door and the corridor side of a room door. The outside of a communicating door is the side op-

posite the hinges.

MAY BE VARIED
TO SUIT NEED OF
SPECIFIC INSTALLATIONS

Backset 2 Vi" for 1 V4" door.

For 1 Vb" door front is V»" or

1" and backset 2 '/;" or 2 V4".

LOCK CYLINDER

Installation requires mortise op-

ening in door.

Locks available with rabbeted

fronts and many key and latch

functions.

— SPINDLE

MORTISE CYLINDER LOCK

ALSO
AVAILABLE
FOR OTHER
DOOR
THICKNESSES

ALSO AVAILABLE
V\/ITHOUT DEADBOLT FOR
USE AS
LATCH

BACKSET 2^/4"
CASE 3'/2" OR 3^/8"
DEEP

Installation: cut notch in lock side of door to

suit case size.

Complete factory assembly eliminates much

adjustment on job.

UNIT LOCK

I'/e" TO 2" VARIABLE

Installation: 2 '/»" hole in door face. Door

edge requires Vk" or ' V k," hole for stand-

ard lock, 1" hole for heavy duty lock.

2'/B" KNOB MAX FOR Z^/B" BACKSET

Backsets: Standard 2 '/»" (Regular), 2",

Type Lock 2 V4", 3 V4", 5", 7",

8", 10", 18"

Heavy Duty 2 V4" (Regular), 3 '/»",

,1" TO I'/e"
Type Lock 5", 6". 7", 8", 18", 19",

CYLINDRICAL LOCK (42 Special)

Available in standard type (residential & light commercial) & heavy duty-type (institutional commercial)

INTEORALOCK
Mortise type installation. Combines features of mortise and cyli

F. J. Trost; SMS Partnership, Architects; Stamford, Connecticut

American Society of Architectural Hardware Consultants; Mill Valley, California



358 Door Hinges

-FOR DOORS UP TO 2'/*" THICK
(OVER 2'/4" USE '/I6")

o



Door Closing Devices 359

:^

WHERE VERTICAL ADJUSTMENT IS
NECESSARY TWO l/ie" THICK SHIMS
ARE PROVIDED TO BE PLACED
BETWEEN ARM AND ARM BEARING
WASHER

I B
ARM BEARING WASHER

FLOOR PLATE

CEMENT CASE

CLOSER CASE^^

13" TYPICAL

EXTERIOR DOOR CLOSER CONCEALED IN FLOOR

USE WHERE MINIMUM PROJECTION
IS REQUIRED EFFECTIVE POV/ER
REDUCED, USE NEXT LARGER
SIZE

TYPES OF CLOSER INSTALLATIONS

CHECKING FLOOR HINGE FOR INTERIOR DOORS

USE TO OBTAIN
IBO° OPENING.
EFFECTIVE POWER
REDUCED. USE NEXT
LARGER SIZE.

CORNER BRACKET

.1

TOP JAMB
INSTALLATION

note:
For functions, size tables, dimensions and application of all types of closing devices, refer to manu-

facturers catalogs.

CAUTION

Cfieck headroom on brackets for low projection.

F. J. Trost; SMS Partnership, Architects: Stamford, Connecticut

American Society of Architectural Hardware Consultants; Mill Valley, California
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360 Door Holders, Panic Hardware, and Hospital Hardware

JAMB BRACKET MOUNTS ON STOP.

SHOCK
ABSORBER

JAMB BRACKET MOUNTS ON STOP-

AVAILABLE FREE OR FRICTION HOLDING^

SLIDE WITH
HOLDING
MECHANISM

AVAILABLE WITH HOLD OPEN OR NON-
HOLD OPEN ARM
SURFACE TYPE

JAMB BRACKET MOUNTS TO RAiBBET

AVAILABLE FREE OR FRICTION HOLDING

ONTROL LEVER

AVAILABLE MEDIUM OR HEAVY DUTY
SURFACE TYPE

CONTROL KNOB
HOLD OPEN
MECHANISM

MAX DEPTH ABOUT 2"

AVAILABLE MEDIUM OR HEAVY DUTY
CONCEALED TYPE

OVERHEAD DOOR HOLDERS AND STAYS

MIN. DOOR

ALSO AVAILABLE WITH LATC
(OR BOLT) WHICH IS AUTO-
MATICALLY RETRACTED
^/HEN DOOR IS OPEN

TOP CASE

ROD3/b"OR V2" DIAM.OR
3/4" HALF OVAL

^

DOOR EDGE (ONE MANUFACTURER)

RIM TYPE (SURFACE)

MIN DOOR THICKNESS I'M'

LOCK BACKSET 294"

USUAL THROW 5/e",(3/4" THROW
REQUIRED FOR UNDER-
WRITERS LABEL)

AVAILABLE WITH 2^/8 '

PROJECTION
10RTI8E TYPE

MIN. STILE Vi/IDTH 2"
(DOUBLE DOOR);2V2"
(SINGLE DOOR WITH
Vz" STOP). USUAL 3V2"
TO 5"

ALSO AVAILABLE WITH
LATCH (OR BOLT) WHICH
IS RETRACTED WHEN
DOOR IS OPEN: MUST USE
WHEN NO THRESHOLD

EXPOSED VERTICAL
ROD TYPE

MIN. STILE 1^/4"-

CONSULT
MANUFACTURER

gVs" TO 2^/4"

PROJECTION
FROM STILE

CONCEALED VERTICAL
ROD TYPE
(MM. DOORS ONLY)

PANIC EXIT MECHANISMS

ROLLER LATCH

STRETCHER OR
ARMOR PLATES: H = 40"
(ABOVE FLOOR FIN.)

KICK plates; H = IO"
MOP PLATES. H=4"
PLATES

USED IN
CONJUNCTION
V^ITH LATCH
SET

STANDARD
PIVOT HINGE
FOR DOORS
TO 2 50 LBS-
HEAVY FOR
DOORS 251
LBS TO
I.SOO LBS.

EMERGENCY RELEASE FOR PATIENTS' BATHROOMS

PROJECT'N 3 ?4"

PLUS SURFACE
OUTLET BOX
WHEN USED^

NOTE: USED IN B5°t6"CONJUNCTION ,3gf

WITH APPROVED ^pp|_|_SMOKE CATIONDETECTOR AND
DOOR CLOSER

ELECTRO-MAONETIC DOOR HOLDERS WITH DETECTORS
CAN ALSO BE USED FOR REMOTE CONTROL OPERATION OF DOORS

HARDWARE FOR HOSPITALS, INSTITUTIONAL BUILDINOS. AND NURSING HOMES

F. J. Trost, SMS Partnership, Architects: Stamford, Connecticut

American Society of Architectural Hardware Consultants; t^/liil Valley, California
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HARDWARE SYMBOLS 8. FINISHES
SYMBOL



362 Exterior Saddles and Weatherstripping

CAULKING
l^^^^.M'M^

For out-opening door. For out-opening or in-opening door.

CAULKING

For out-opening door where change

of level occurs.

RAIN DRI
IN-OPE
DOOR
HOOK
FOR OUT-
OPENING DOQR
CAULKING

For in-opening door (as shown) and out-opening

door where change of level occurs.

For in-opening door. For out-opening door.

INTERLOCKING THRESHOLDS

For in-opening or out-opening door. For

mounting on floor or bottom of door.

For out-opening door where change of

level occurs.

VINYL INSERT THRESHOLDS

For out-opening wood door with panic

exit hardware.

LATCH TRACK THRESHOLDS

DOOR
BEVEL
BOTTOM

For out-opening door. A similar thrjshold

is available with weeps and drain pan.

For out-opening doors.

CAULKING, P f^ // ff I 2

''/

For out-opening metal or wood door with

panic hardware.

For out-opening wood door. For out-opening metal or wood door.

FLAT SADDLE THRESHOLDS

Dan Cowling and Associates, Inc.; Little Rock, Arkansas

^7:^7^

EXTRUDED
METAL

L
SURFACE HOOKS

EXTRUDED METAL

ROLLED METAI.

CONCEALED HOOKS
INTERLOCKING HOOK
STRIPS
SCALE: PULL SIZE

NOTE:
Hook strips are available in aluminum,

brass, bronze, and zinc, and vary in thick-

ness and dimensions. Consult manufactur-

ers catalogs.

EXTRUDED
METAL

EXTRUDED
METAL

THRESHOLD ELEVATORS
SCALE: FULL SIZE

NOTE:
Available in alum, and bronze. Consult

manufacturers' catalogs.

OENERAL NOTE :

Thresholds are available in bronze and

aluminum with a wide selection of shapes

and dimensions.

All scales '/j full size, except as noted.



Interior Metal Saddles and Joint Strips 363

Threshold profiles vary from mfr. to mfr. Consult mfr.

catalog for additional sizes. Std. length is 18' to 20'

or saddles may be cut to size. Anchors to wood floors

are screws; to terrazzo or cement floors, screws in

fiber plugs or expansive metal anchors, to concrete,

screws tapped to clips set in concrete.

PLAIN TYPE

BRASS



364 Weatherstrips for Doors

6ILI.

SLIDING DOORS 3" = i'

SPRING
BRONZE
STAIN. STL
OR ALUM

FOR LOCK a HINGE SIDE

BRONZE
STAIN STL
OR ALUM.

rOR LOCK a HINOE SIDE FOR LOCK SIDE ONLY

FOR LOCK SIDE ONLV

SPONGE
PLASTIC
OR RUBBE

FOR LOCK a HINGE SIDE FOR LOCK a HINGE SIDE

^'•^^^'-'v^

DOOR

f
\\\\\\S.\\\

SPRING
BRONZE
STAIN STL. >
OR ALUM "^

DOOR

FOR LOCK a HINGE SIDE FOR LOCK a HINOE SIDE FOR JAMB ONLV -AT HINOE
SIDE -LOCK SIDE ONLY

DOOR JAMBS
SCALE: HALF SIZE
NOTE : Door heads are similar except where noted otherwise.

SPRING
BRONZE.
ALUM. OR
STAIN. STL.
THRESHOLD

ALUMINUM ALUMINUM

NEOPRENE

MEETING STILES

Dan Cowling and Associates. Inc.; Little Rock, Arkansas

DOOR SILLS
scale: half size
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HEAD a LOCK JAMB OUT- OPENING WINDOW HEAD

MEETING STILES.OUT- OPENING WINDOW
-ZINC OR
BROtsIZE

HINGE JAMB, OUT -OPENING WINDOW
^ZINC OR

SILL, IN-OPENING WINDOW
CASEMENT - WOOD
SCALE- HALF SIZE

SILL
AWNING-WOOD
SCALE -HALF SIZE

-\-

H
vjzE^/;

TOP SASH

—̂

V

TOP SASHs

NZE^.i?

Ar

SILL OR ALL PURPOSE HINGE JAMB

CASEMENT - 8TEEU
SCALE-HALF SIZE

CASEMENT- ALUMINUM OR BRONZE
SCALE -HALF SIZE

DOUBLE HUNO - STEEL
SCALE - HALF SIZE

Dan Cowling and Associates, Inc.; Little Rock, Arkansas



366 Metal Casement Windows: Types and Sizes

OENERAL NOTES:

1. The word "window," as used in the following pages,

includes the frame as well as fixed and movable units

within the frame.

2. All dimensions are window dimensions (W.D.) unless

otherwise noted.

3. A ventilator is a movable unit of a window, vertical or

horizontal, hinged or pivoted.

4. Size of any single glass area is determined by:

A. the location of window

B. the strength of glass

C. the manufacturer's standards.

5. Windows may be obtained which vary from the stand-

ard sizes shown; in this case consult manufacturer for

possible changes in details and price.

6. "Western" refers to the states of California, Oregon,

Utah, Washington, Idaho, Nevada, and Arizona.

7. "Eastern" refers to states other than the "Western"

states.

8. Number of muntins shown is not standard, but may

vary in number and size.

9. Aluminum window classification;

A. The Architectural Aluminum Manufacturer's Associa-

tion (AAMA) designates all windows as either Architect-

ural or Residential. Architectural refers to windows suit-

able for either commercial or monumental type build-

ings; Residential refers to windows suitable for residential

type buildings only.

B. Alloy, thickness, weight and shape vary among manu-

facturers, but all windows must meet minimum AAMA

test specifications in order to be certified in either of the

two categories. No simple chart (as shown below for

steel) is available for aluminum.

STEEL WINDOW CLASSIFICATION BY
THE STFFI WINDOW IMSTITUTE :



Casement, Projected, or Combination Window Details 367

S
-<2)

f ^ i^ E
f

CASEMENT PROJECTED COMBINATION
(CASEMENT -
PROJECTED)

A CASEMENT, PROJECTED, OR COMBINATION WINDOW

(casement, projected, fixed) is used where maximum light and ventilation are important

factors.

High-up projected-out sash needs chain or motor operators to open and close. Hand oper-

ated sash hardware, whether inward or outward opening, must be within arm reach of

average person standing on floor, or else have some mechanical or nonmechanical device

(a pole) to extend arm reach.

See Index for pages on "Dimensions of the Human Figure."

-^

COMBINATION COMBINATION(PROJECTED- (CASEMENT-
FIXED) FIXED)

OUTSIDE

COMBINATION
(PROJECTED -

FIXED) ALSOKNOWN AS
"CLASSROOM"

OUTSIDE OUTSIDE

o

^
©

©

©

©?

I

a
©

i

F^
VERTICAL SECTIONS (aluminum)
scale: 3" • I'-o"

VERTICAI_ SECTIONS (STEEL)
scale: 3"= r-o"

-S/e" WINDOXA/ DIMENSION

r

I I

—

I' •

'

HORIZONTAL SECTIONS (ALUMINUM)
scale: 3"= f-o"

"Qt:^

u
©

B^"
WIN 1^ ^

WINDOW DIMENSION

HORIZONTAL SECTIONS (STEEL)
scale: 3" = I'-o"
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368 Industrial and Security Steel Window Details

^ /\̂

t

^

i-®

COMBINATION
(PROJECTED- FIXED)

@>-7 (!1>-

@>-lz:

^
-^^

t
t

COMBINATION COMBINATION
(PROJ -FIXED) {PIVOTED- FIXED)

%
>^

t
OUTSIDE OUTSIDE

JP^^

© 3/V>7 WIN DIMA/^

:^

ufc^
^M^*r^ WIN DIM

-A/*^

TYPICAL SECTION
scale: HALF FULL
SIZE

INDUSTRIAL STEEL WINDONA/S
Industrial steel windows (projected, pivoted, fixed) consist of either "commercial projected" or

"horizontal pivoted" windows and are used in industrial buildings, warehouses, etc., because

their cost is usually less than similar windows. They may be hand operated or mechanically

operated in groups.

Q
M



Single Hung, Double Hung, and Sliding Window Details 369

^

-O t
^

DOUBLE HUNG
A Dougle Hung Window (or single hung window) is used

where maximum light and flush interior and exterior bidg.

appearance are important factors.

A Single Hung Window (not shown) is generally the same

as a double hung window except that the frame for the

upper fixed light is an integral part of the head and jamb

members.

w/\/^

Steel frame and ventilators are of box tubular

construction.

VERTICAL SECTION
(ALUMINJUM1
scale: 3"=r-o"

VERT. SECT.
(STEEL)
NO SCALE

DOUBLE HUNG WINDOWS

-h3 -^ -<i)

t
HORIZONTAL SLIDING

A Horizontal Sliding Glass Window (single or double) is

used where maximum light, flush interior and exterior

bIdg. appearance, simple manual operation, and access-

ibility are important factors.

^O

VERTICAL SECTION
(ALUMINUM)
SCALE :

3" = r-o"
horizontal section (steel)
scale: 3" = i"-o"

VERT. SECT.
(STEEL)
SCALE :

3"= r-

SLIDINC WINDOWS
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370 Reversible and Projected Window Details

..-Q)

REVERSIBLE

OUTSIDE

A Reversible window is used mostly in multistory, air conditioned buildings where window washing

from the interior is desired. It is normally opened for cleaning only; however, it may be combined

with a hopper if ventilation Is required.

HORIZONTAL SECTION (ALUMINUM)
SCALE: 3" = I'-O"

VERTICAL SECT, (al.)
SCALE; 3" = I'-O"

^



Projected, Sliding, Awning, and Jalousie Windows 371

r^'

3-8
"5's

r^^'
LIZ3

CM,, L J

F 7\

Ji^

u



372 Awning and Jalousie Windows

-2E2S
-^^"^

m
7̂^

K _ N
Nlkl

C7>,;

I I MECH. OPERATOR

AWNING

AN AWNING WINDOW is one whose movable units consist of a group of hand operated or gear operated

outward proiecting ventilators, all of which move in unison. It is used where maximum height and ven-

tilation is required in inaccessible areas such as upper parts of gymnasiums or auditoriums. Hand opera-

tion is limited to one window only, while a single gear operator may be connected to two or more awn-

ing windows.

HORIZONTAL SECTION (ALUMINUM)

SCALE l'/2"= I'-O"

DIM.
HORIZONTAL SECTION (STEEL)
SCALE l'/2"= ''-O"

VERTICAL SECTION (STEEL)
SCALE 11/2"= ''-O"

-2-==^2 )

OUTSIDE

JALOUSIE

A JALOUSIE WINDOW (ALUMINUM) consists of a series of operable over-

lapping glass louvers which pivot in unison. It may be combined in the

same frame with a series of operable opaque louvers for climate control.

It is used mostly in residential type constructions in southern climates,

where maximum ventilation and flush exterior and interior appearance is

desired.

DIMENSION
HORIZONTAL SECTION
SCALE 3"= r -O'

VERTICAL SECTION
SCALE 3"= I' -O"

VERTICAL SECTION
SCALE 3"= I'-O"



Window Mullions and Sub - Frames 373

I. MARROW MULL.ION FOR
WINDOWS TO S'-9"IN
HEIGHT

3. STANDARD MULLION FOR 4.STANDARD MULLION FOR
WINDOWS 6' -9" TO S'-l" VV/INOOWS HIGHER THAN 8" - I"
IN HT.

NOTE.
MULLIONS I THROUGH 4 ARE USED WITH
CASEMENT AND PROJECTED \A/INDOWS

,

\A/ D = WINDOW DIMENSIOM

MULLION
COVERS ARE
NOT TO BE
USED AS SUPPORT
MEMBERS

CORNER MULLION

ALUMINUM MULLIONS
SCALE :

3" =1'- O"

rSi.

W. D
-At-

I

W.D. WD.
-V-

PLATE MULLION
/e M I N .

T - BAR MULLION

W.D.

CAULKING

NARROW
HORIZONTAL
T - BAR
MULLION

MULLIONS WITH COVERS FOR LARGE OPENINGS

An ^

TIE RODS
FOR LONG
SPANS

STRUCTURAL HORIZONTAL MULLION

STEEL MULLIONS
SCALE : 3" = r - O"

MULLION SECTION
FORMED STEEL SUB FRAME (** 12 .** I'* G A. STEEL )

SCALE .3" = I' - O"



374 Metal Window Section Details

WOOD FRAME-
WINDOW

RESIDENCE BRICK VENEER ON WOOD FRAME -
I
'/-»" " INTER-

MEDIATE " WINDOW
SOLID BRICK -l'/4" " INTERMEDIATE

STEEL CASEMENTS SCALE ;
3'

ARCHITECTURAL PROJECTED

u

BRICK WITH CONC.SPANDREI. (ALUM)
PROJECTED
SCALE :

3"= I'- O"

STRUCTURAL STEEL (STEEL
"INDUSTRIAL" WINDOW) FIXED
SCALE: 3" = r-O"

TYPICAL SECTIONS OLAZINO
TYPES ISTEELl
SCALE. HALF FULL SIZE

INTERMEDIATE. HEAVY INTERMEDIATE. RESIDENTIAL

Ai II I II
-1 \i II II I m il V

Ra.
<j

OUTSIDE



Metal Window Sills and Operating Hardware 375

TYPICAL OPERATING HARDWARE FOR
METAL WINDOWS no scale

4." + VARIES

EXTRUDED ALUMINUM SILLS

TYPICAL (CAM) LOCKING HANDLE

4"± VARIES

-OPERATING ARM

TYPICAL CRANK (ROTO) OPERATOR

RING'

TYP. SPRING CATCI-

For Lug Sills

Extend into bricl< joints at

window jannbs and allow 1/4"

space for expansion at ends.

For Continuous Sills

At joints allow 1/4" to 3/8'

expansion and flash joints.

^ =J\\

4 r_^

^!:f

Used for continuous line of windows.

Provide 1/4" to 3/8" expansion space

at jamb or butt joints of continuous

sills.

TYP. LOCKING HANDLE

3 7/16"

3 29/32"

3 15/16"

4 13/32"

4 7/16"

4 7/8"

4 15/16"

5 3/8"

5 7/16"

5 7/8"

5 15/16"

9 1/16"

3 1/2"

4"

4 1/2"

5"

5 1/2"

6 9/16"

7 9/16"

8 1/8"

9 1/8"

3 1/2"

4"

4 1/2"

5 1/2"

6"

9 1/16"

Sills may be made to fit posts or mullions, and may be mitered

at corners. Sills over eight feet in length should have central

anchorage to keep them in proper position.

* Non-warehouse items

Refer to aluminum manufacturers catalogs.

3 1/2"

4"

4 1/2"

5 1/2"

8 1/2"

1 9/16'

1 1/2"

1 19/32'

3/16"

7/32"

1 17/32'

1 5/8"

1 9/16"

1 21/32'

1 9/16'

1 11/16'

1 5/8"

1 23/32"

1 31/32'

1/4" 3/32'

3/32"

3/32'

9/32"

5/16"

11/32"

7/32"

2 3/4"

3 1/4"

3 3/4"

3/32"

3/32'

37734

P-3684

37735

P3683

37736

3686

3687

37738

3685

3/32" 37739

5/32"

1 13/16" 3/16"

1 27/32"
1

7/32"

1 7/8"

4 1/4" 1 29/32"

4 3/4"

5 1/4"

5 3/4"

6 3/4

7 1/4"

8 1/4"

1 15/16"

1 31/32" 11/32"

2 1/16"

2 5/32'

2 7/32'

1/4"

9/32"

5/16"

3/8" 5/32

7/16" 5/32

1/8"

1/8"

1/8"

1/8"

1/8"

37745

54684

54685

54686

9558

54687

13008

54688

1/8"

13009

54689

15/32"

17/32"

1 9/16'

1 19/32'

1 5/8"

1 21/32'

1 11/16'

1 23/32'

1 29/32'

3/16"

3/16"

54690

54691

54692

54693

P3692

P-3691

P.3690

P-3126

P-3127

P-3128

P.3230

OTHER TYPES OF HARDWARE:

1. Concealecd cam hardware.

2. Hardware with removable handles for A.C.

buildings. Also key locks.

3. Sliding window hardware.

4. D. H. window hardware (sweeplock).

5. Telescoping adjuster.

6. Chain, pole & cord operated hardware.

7. Hardware for security windows.

8. Heavy duty, electrical powered hardware for

group window control.

FINISHES INCLUDE;

Steel: diecast, lacquered & painted.

Aluminum; wide range of finishes and colors.

Generally match window finish.

Bronze

White bronze & nickel bronze

li^
TYPICAL FORMED METAL SILLS
SHAPES MADE TO ORDER

NO SCALE

Charles F. D. Egbert, AIA; Architect; Washington, D. C.



376 Wood Windows

OENERAU NOTES :

NOMENCLATURE : STD WINDOW TVPES

DH:
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CONSTRUCTION
Bars & muntins separate gl. opngs. w/i single sash. Bars:

hor. or vert., full wth, or hgt, of gl. opng. Muntins: H or

V, from stile or rail to bar, bar to bar. Bars & muntins

also diagonal. Acrylic plastic or wd. snap-in bars & grids

avail, in reg. or diamond patterns for Might sash.

Might sash: single pane of glass w/o bars & muntins.

Divided light or "cut-up" sash: glass panes separated by

bars & muntins.

Sticking: solid, of any design allowing reqd. rabbet for

type of glass & thickness of sash.

Storm sash (double glazing) may be applied to outside or

inside of sash or outside of frame.

Screen sash applied to outside or inside of frame, depend-

ing on window type.

Storm & screen sash in outside of frame @ 1" greater

than SO height w/ 14° bevelled bot. edge. V4" screen

may have oval bottom edge. Height further increased

with 2-piece sill.

DH: half-sliding or full screens available.

DH/S: combination self-storing storm-screen sash avail-

able w/ 1 half-screen & w storm panels.

Alum, frames for storm & screen sash available.

NAIUINO- EXTERIOR FASTENING
Hot dip galvanized or non-staining metal.

WEATHERSTRIPPINQ
Mfrs. option, of rigid durable material suitable for normal

continuous operation; installed in frame, sash, or both

which meets allowable air infiltration stds. <§> 25 mph

wind pressure.

Usual materials are S.S., anodized alum., vinyl plastic or

molded fiber lined with felt or neoprene rolled into re-

tention grooves.

OLAZING &. GLAZING METHODS
ss & ds wdw. gl. w/ 1 '/»", 1 Vs", & 1 V4" sash.

ssB, unless otherwise specified, 76 U.I. max.

dsB: 100 U.I. maximum.

Face puttying, adhesive bedding, or wood stop glazing.

Vs" & 7 16" ins. gl. w/ 1 Vs" & 1 V4" sash. Vit"
clearance each side. 1" insulating glass w/ 2 '/4" &
thicker sash. '/4" clearance each side. Wood stop or

flexible vinyl glazing w/ ins. gl. Storm sash deleted w/

use of insulating glass.

SCREENING
Alum., galv. sti. or brz.: grooved w/ spline or tacked.

Vinyl coated fiber cloth: grooved w/ spline only. Each

with flush or applied mitered stops. 18x14 or 18x16

mesh.

HARDWARE
All hardware, including operating devices, fasteners, etc.

to be non-rusting metal or steel with rust-resistant finish.

DOUBUE HUNG a SINGLE HUNG
Pulleys with cords and sash weights obsolete.

Spring counterbalance: clock spring w/i revolving drum
wrapped w/ tape or cord attached to stiles of sash. 2 per

sash, overhead or jamb installation. Flat space-saving

overhead type also available.

Tension spring balance or pretensioned spiral balance

with inner torque rod: tube enclosure, with attaching

arms to sash. 1 or 2 per sash, vertically housed in stile

rout or incorporated in jamb liner weatherstripping.

Adj. pressure WS of flexible vinyl or metal w/spring com-

pression action, or rigid w/ compress, spring backing.

Sash activated by application of pressure, with hold at

any position by release of pressure. Sash may be remov-

able with all types.

Provide sash lock and sash lift.

HORIZONTAL SLIDING
Top of sill & head jamb with track or guide of molded

plastic or metal which requires no paint or finish and per-

mits easy operation of sash. Also provides weatherstrip.

Meeting stile lock w/ handle & recessed finger grips.

Continued.

Q.LjO
N(-

%<<
OJh
l-OW

VERTICAL SECT!

ROUGH OPENirslG

EXTRUDED
ALUM. HEAD
TRACK WITH
SPRINGS FOR
SASH REMO-
VAL
SINGLE GL.

EXTRUDED
ALUM.SELF -

WEATHER
STRIPRlKlG
SILL TRACK

VERTICAL SECTION

ROUGH OPENING

JAMB MULLION POST
PLAN SECTION
CARADCO SINGLE HUNG
Tubular vinyl WS at meeting rail & bot-

tom rail of movable sash. Alum, jamb

liners as track for sash, with urethane

foam strip backing on 1 side for floating

WS & sash removal.

SIDE JAMB
MASONRV
PLAN SECTION

SIDE JAMB
FRAME

WOODCO HORIZONTAL SLIDING
Polyvinyl WS insert in sash stile. Spring tension metal

WS at meeting rail. Sash lock pressure seals meeting

stile.
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378 Wood Windows

HOWE, a OPERATING MECHANIBM8
CASEMENT

Outswinging or inswinging:

Hinged always as viewed from the outside. Usual fastening

to side jamb by extension; double acting or concealed sup-

porting arm hinges. Supporting arms provide friction for

manual operation.

Outswinging: for mechanical operation provide holding or

friction device to hold sash open at any predetermined

position. More sophisticated devices are roto worm gear

or folding push bar with locking device.

Side jamb lock, 2/sash @ 2'- 8" or higher. Plunger type

sash lock for inswinging sash.

AWNINO a HOPPER

Sash usually hinged on sliding tracks on side jambs, allow-

ing in or out operation of sash and provides friction for

manual operation.

A: push bar operator w/ locking device for sash activation

and holding, or roto or lever operator. 2 or more sash/

frame: roto operators w/ torque bar activates all sash in

unison.

Manual operation: provide sash lock, plunger type for H.

NAILING - EXTERIOR FASTENING

Hot dip galvanized or non-staining metal.

STANDARD LAYOUTS 8r OPENING SIZES

Dimensions always given as width x height.

GS = glass size (in.): clear dimensions between stiles and

rails inclusive of muntins and bars.

SO = sash opng. (ft. and in.): OA dims, of sash.

RO = rough opng. (ft. and in.): frame opening in wall re-

quired to receive window unit.

Sash stiles @ 2" nominal width.

Sash meeting stile @ 1" nominal width: S only.

Sash top rail @ 2" nominal width.

Sash meeting rail @ 1" nominal width: DH/SH.

Sash bottom rail @ 3" nominal width.

Window frame sill bevel @ 2".

RO fitting allow: at side and head jambs @ ^1 n"

SO width = gl. wldth(s) -»- stiles involved.

SO height = gl. width(s) -•• rails involved.

RO width = SO -• side jambs -i- fitting allowance

RO height = SO + head jamb + fitting allow. -•• sill bevel.

The above dimensions serve as a rough rule of thumb,

only, for all window types. Act. stile and rail face dims.

vary due to cut-ups of sash. Size variations due to mfrs.,

WS installations, and with DH/SH with type of balance

used.

MODULAR SIZES

OS 163—64 list opng. sizes for all sash except pi.

rail & barn sash as conforming to modular coordina-

tion.

Mfrs. sizes subscribe only w/ DH and by-passing S. Glass

widths @ 4" intervals and glass heights @ 2".

SO widths: GS -f 4": DH and total GS -• 5": by-pass S.

SO heights; total GS •• 4" -i- 2": DH and GS •• 4":

by-pass S. Mfrs. additions and omissions as dictated by

demand.

C/A/H: wide variance of available sizes and not applicable

to modular coordination.

B: modular width @ 2 bidg. blocks of 16" long ea.

B: modular hgt. @ 1 '/;, 2, 2 '/:, and 3 bks. @ 8" high.

DOUBLE HUNG WINDOWS
Frame with operative top and bottom sash which may be

removable or pivoted.

Standard DH unit with upper and lower sash @ same GS
and meeting rail at center of opening.

Front or cottage type: top sash smaller than bottom sash

and meeting rail above center of opng.

Meeting rail; bot. rail of top sash and top rail of bot.

Check rail: usual meeting rail for DH windows. 1 Vs"
thks. of meeting rail increased to compensate for Vj"
parting stop separating sash. Bevelled and dadoed pro

jections of ea. rail w/ WS. GS @ 12" x 12" - 44" x 40"

for 1 -light sash. Widths greater than 40" seldom used and

sizes greater than 44" x 40" cannot be properly balanced.

WELDED
INSULATING
GLASS

PUSH BAR
UNDER SCREEN
OPERATOR

^SlNGLE GL.

USED AS AWNING -FRAME WALL USED AS CASEMENT-BRICK VENEER
CONVERTIBLE WINDOWS: AWNINO

Spring tension S.S. Window stripping at all sides of sash.

HOPPER - CASEMENT; MULTI-PURPOSE

PLUNGER
TYPE
LATCH MUNTIN BAR

FOR DIVIDED
LIGHT SASH
EETINO RAIL

8IOE JAMB MULLION

SCALE : l'/2" = 1'- O"

MULTIPLE AWNING SASH WITHIN
SINGLE FRAME

Vinyl tubular window stripping at head, jambs and sill. Solid

overlap vinyl W.S. at meeting rails.

Operating hdwe. enclosed in alum, casing. All sash react in

unison, 70° opening. Lower sash first to open, last to close for

partial ventilation.

All sash locked in unison with pressure seal to weather stripping.



Wood Windows 379

PLAIN RAIL DH WINDOW

1-1/8" sash, either one fixed, other operative.

Meeting rail thks. same as stiles and jamb w/o

parting stop, so no separation between sash.

Movable sash slides against fixed sash.

Movable sash w/ bolts that engage holes In side

jambs for holding sash open at any one of a

number of predetermined positions.

SINGLE HUNG WINDOWS

Frame w/ stationary top sash or top section of

frame glazed w/ bottom check rail and operative

bottom sash which may be removable.

GS: 1-light sash @ 20"x16" - 44"x26".

HORIZONTAL SLIDING WINDOWS

Frame with all sash operative or one or more

operative sash with stationary sash.

Operative sash may be removable.

L, R, or center portion of frame may be glazed &
w/ meeting stlle(s) In lieu of stationary sash.

Stiles, rails & meeting stiles: 1—3/8" min. face dim.

SO for 2 sash/frame @ approx. 3'x2' — 5'— 6:x6'.

Commercial Standard limits glass height to 50".

CASEMENT WINDOWS

e-1e,^' \

ELEVATION

Frame with one or more outswinging, inswinging,

or stationary sash.

French casement extends to floor.

Stiles & top rail @ 1"—2", bottom rail (9> 3" nom.

Alternate: "Full Bound" sash.

Outswinging: screen inside, regular or self-

storing flexible type with operation similar

to a window shade.

SO range for 1 sash/frame @ 1'—4"x2'-2" - 2'x6'

AWNING/HOPPER WINDOWS

Frame with 1 or more operating sash.

Awning: bottom of sash swings outward.

Hopper: top of sash swings Inward.

Stiles and rails @ 1-1/2" - 2".

Awning/hopper sash may be used as casement.

Glass size: 1-light sash (5) 27"xl4" - 48"x32".

SCALE ;

|i/2" = I' - O"

CARAOCO COMBINED UNITS
Spring tension alum. WS at all sides of sash.

Hopper version of these units can be used as

casements— singly, in series, & combined

with picture units.

E - E :A>A^NINO H - H t AWNINO

F - F: FIXED J - J-.FIXED

VERTICAL SECTIONS

G-G:HOPPER
JAMB SECTIONS

K - K-. HOPPER

MULLION SECTIONS
CARADCO COMBINED UNITS AWNING - HOPPER - FIXED .

PICTURE WITH AWNING /HOPPER

BASEMENT WINDOWS

Inswinging sash: awning or hopper type.

1, 2, or 3 light sash: modular & non-modular.

Non-modular SO @ 1'-8"x1'-4" - 3',4:x2'-4'

MISCELLANEOUS WINDOW TYPES
BARN OR UTILITY SASH:
Single sash window unit @ 1-1/8" or 1-3/8" thk.

Raised through split head jamb with ploughed

runways in side jambs.

Spring bolts hold sash open in predetermined positions.

HOTBED SASH

:

Used In plant cold frames & other greenhouse activities.

3-llght @ 1-3/8" or 1-3/4" thick.

TRANSOM SASH:
1-light @ 1-3/8" thick.

WINDOW JALOUSIES:
Wood sash frame with alum. Insert frame housing

4" high clear or obscure glass louvers.

SO: l'-7"x2'-0-1/4" - 3'-r'x6'-11-3/4",

used singly, or as mullion, triple units or greater.

VINYL CLAD WINDOW UNITS:
DH/SH/HS/C/A/H & P windows.

Sash & ext. portions of frame encased In vinyl.

FIRE WINDOWS:
Sash glazed with wired glass (9> 1/4" min. thk.

BOW WINDOWS:
DH/C/A/H/P & combinations of adjoining stock

units from 3 to 8 wide, usually 5, installed on

12 '-15' radius, joined by special mullions.

Head soffit and window seat may be Included.

STANDARD WINDOW HEIGHT :

6'-8" above fin. fl.

DH not recommended for use over counter or sink.

O P-



380 Multi - Use Wood Frame Members

WOOD FRAME MEMBER
SCALE HALF FUUL SIZE

t
-^0—

JALOUSIE-

KEV ELEVATION

The following details illustrate how a 2" x 6" member (nominal dimension)
may be milled in a single shape which can then be used to form most parts
of the frames for windows, doors, and glass, including their heads, jambs,
sills, mullions and posts. Members may be cut to a shape other than this and
used equally well; the profile shown is an example only of this method of a
multiuse wood frame member.

^

VERTICAL SIDING

TENSION ROD DETAIL
Tension rods may be placed thru transom pieces to de-

crease deflection of transom under excessive glass or pa-

nel loads.

\ /

i^^r
GENERAL APPLICATION OF POST
scale: 11/2" =i'-o"

^

"^ -0

n

CP
A^

^

;0 ai^:.©

^^0

—tmA,—

3:^0

lU

itdi
^:/0

-V

^
''e

zQ

m::@

M
::©

B -A

^ ::0

n
"X. .0

DOOR WINDOW (STEEL)

DETAILS (OUTSIDE OF BUILDING IS SHO\A/N TO THE LEFT)
SCALE |i/2' = l-0"

WINDOW (WOOD)



Screens and Storm Sash 381

-INTERCHANGEABLE .TOP PIVOTED
(STORAGE REQUIRED)-

^X.

2 GLASS PANELS
I SCREEN PANEL
SET IN 3 TRACKS

FULL STORM SASH FULL SCREEN ROLL UP SCREEN HALF SCREEN COMBINATION SCREEN ft

STORM SASH

TYPICAL SCREEN AND STORM SASH FOR DOUBLE HUNG WINDOWS
NO SCALE

4'-0"MAX. WIDTH
3'- O" RECOMMENDED
WIDTH

LOCATE HORIZONTAL
RAILS SO AS NOT
TO OBSTRUCT VIEV\/

SCREEN ON INSIDE

TYPICAL CASEMENT WINDOW
STORM SASH AND SCREEN
NO SCALE

-FULL STORM SASH
AND SCREEN.
INTERCHANGEABLE

TVPICAL SLIDING WINDOW
STORM SASH AND SCREEN
NO SCALE

SINGLE EXPANSE OF INSECT
SCREEN FOR PORCHES
NO SCALE

PROFILE OF TYP.ALUM
SLIDING WINDOW HEAD

SCREEN

TYPES OF SCREENING
TYPICAL IS X 14 OB IB x IS

WIRES PER INCH N/ESH

ALUMINUM - MILL FINISH
ALUMINUM - ANODIZED (GREEN OR

BLACK)
FIBERGLASS - HARD TO KEEP CLEAN

EXPANDS AND CONTRACTS
STAINLESS STEEL - EXPENISIVE
BRONZE - VERY EXPENSIVE

OTHER TYPES OF SCREENS
SEE MFR INFORMATION

DETENTION
PROTECTION
SAFETY

PROFILE OF TYP.ALUM.
SLIDING W/INDOW SILL

TYPICAL SCREEN INSTALLATION
ON SLDINO ALUM. WINDOW
SCALE. HALF FULL SIZE

TYPICAL SCREEN INSTALLATION
ON D.H. WOOD \A/INDOW
SCALE ; 3" =1'- O"

Charles F. 0. Egbert, AIA; Architect; Washington, D. C.



382 Glass and Glazing: Glass Table

BASIC TYPES OF GI-ASS
Thick Wl.' Quality Max. stock Remarks

size in.
I

SHEET GLASS
Made by a flat or vertical draw process which pr

polished surfaces. Inherent surface wave is negl

sizes install with wave running horizontal for mi

STANDARD oz.

oduces transparent, natural flat-fired

igible in sizes less than 50 u.i. For larger

nimum distortion.

Picture



Mirrors; Single and Double Glazing Details 383

-^r^
KEYHOLE

KEYHOLE IN
BACK OF
FRAME FOR
CONCEALED
INSTALLATION

\A/OOD BACK
MIRROR WITH METAL FRAME
Available in brass, bronze and nickel silver with any polished or

plated finish.

IV2"WIDE X |l/e"HIGH,OR
'/2 X I

'/2". OR CONTINUOUS

WALL FASTENING

CARDBOARD FILLER

TOP CLIP- 2 PIECE
SCREW-APART TYPE

BOTTOM CLIP- I PIECE

' NA/IDE X |i/» " HIGH WITH
'COUNTERSUNK SLOT

Clips accommodate glass from 1/4" to 3/8". Available in brass-bright chrome finish: nickel plated

steel; brass, nickel silver, bronze-any finish, brass-nickel plated.

M/z" WIDE X I" HIGH, 1/2" X 11/2',

9/16 " X ll.'4 " OR CONTINUOUS

MIRROR CLIPS
N/IIRROR GLAZING DETAILS
SCALE; HALF FULL SIZE

POINTS OR
CLIPS AS
APPLICABLE

FACE GLAZING
(WOOD OR METAL)

WOOD STOP OR
METAL ANGLE OR
METAL CHANNEL

GLAZING WITH CLIP
(METAL)

^1

—



384 Louvers and Vents in Doors, Walls, and Partitions

ADJUST.
MITERED
TRIM FRAME
FOR l'-6" TO
2" DOORS

STAMDARD
"Csl"

BLADE

CLOSURE
BL ADE
EXCLUDES
DUST

STANDARD BLADE
LOUVER "L" FRAME

AINJDARD

CLOSURE
BLADE
EXCLUDES
DUST

STANDARD BLADE
LOUVER" A" FRAME

OUNTER-
SUNIK
JACKSON
HEAD
SCREWS

ghtproofO

'5

P^

- SIGHTPROOF

SIGHTPROOF
LOUVER"L" FRAME

SIGHTPROOF
LOUVER" A" FRAME

COUNTER
SUNK
JACKSON
HEAD
SCREWS

Z AMAC
ALLOV
PINION

CLOSURE
BLADE
EXCLUDES
DUST

ADJUSTABLE
LOUVER"L" FRAME

-LIGHT

-

PROOF
BLADE

-LOUVER
FOR DARK
ROOM -
MADE OF
LEAD FOR

- RAV

LIGHTPROOF
LOUVER "U'FRAME

DOOR LOUVERS — FOR WOOD, HOLLOW METAL, a PLASTIC LAMINATED DOORS ( DOOR CUT
note: See pages on wood and metal doors for other door louver designs.

LARGER THAN LOUVER SIZE) NO SCALE

TVPE R FRAME
MOUNTING IN
STUCCO WALL



Fixed Awnings and Canvas Canopies 385

PROTECTOR HOOD GALV.

THIS DIMENSION
MAY BE EXTENDED
TO IS' BV USE OF
CANTILEVER

THIS DIMENSION MAV
BE EXTENDED BY 3
CANTILEVER

TERRACE OR ROOF AWNINGS

HOUSE BOW

INTERMEDIATE BOW

HOOD BOW
CURB BOW

RAFTER ENDS
DROP FORGED
STEEL GALV
TYPICAL

canopies - low curved bow shown

note:
consult local building code for umita-

tions on height and setback.

Richard Maiesardi and Associates. Architects; Washington, D. C.

CAP PLUG

BRONZE
WATERPROOF
SOCKETS SET
FLUSH IN

CONCRETE

notes: TERRACE OR ROOF
AWNINGS

To provide complete sun protection and shade, the over

all length of the awning bar should extend 3 inches past

the glass line on both sides. For proper sun shade protec-

tion, awnings should project at least as far forward from

the face of the window as the bottom of the window is

below the front bar of the awning.

The wall measurement of an awning is the distance down

the face of the building from the point where the awning

attaches to the face of the building (or from the center of

the roller in the case of the roller type awning).

The projection of an awning is the distance from the face

of the building to the front bar of the awning in its cor-

rect projected position.

Right and left of an awning are your right and left as you

are facing the awning looking into the building.

Framework consists of galvanized steel pipe, with non-

rattling fittings. Awning is lace-on type canvas with rope

reinforced eave. Protector hood is galvanized sheet metal

or either bronze, copper, or aluminum.

Roller type awnings are also available as well as pre-ena-

meled aluminum and concealed recess awnings. Pre-ena-

meled aluminum is corrugated and is available in a wide

range of colors.

Concealed recess awnings require a recess box (size de-

pending on measurements of awning) with hinged type

fascia cover in the front construction of the building.

Sizes of members should be checked by calculation for

conditions not similar to those shown on this page.

notes: CANOPIES

Nylon adjusted to frame with leather straps or rope rein-

forced lashing eave.

Spans:

Frames up to 6'- 0" width require 5 rafters.

Frames 6'- 0" to 8'- 0" width require 7 rafters.

Frames 8'- 0" to IT- 0" width require 9 rafters.

Frames 11- 0" to 15'- 0" width require 11 rafters.

Canopy frame specifications;

Uprights; 1 Va" galvanized pipes.

Rafters; 1" galvanized pipe to 15'- 0" length.

Bows; 1" body bows; V4" head bows.

Side braces; V»" steel or brass.

GABUE BOW, BTRA10HT CURTAIN

CANOPV TYPES
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FINISH MATERIALS
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388 Lathing and Plastering Materials

^A^/^^^AANNs^^A^J^^^s^A^^>^/^^J^^«^A/^/^^

DIAMOND MEGH EXPANDED
METAL LATH

AsN^^^^^^^/<A^^A^^^^ySAA/A^^^^/^

'<," DEEP "DIMPLES" l'/20R iVo.C.
Z'^'e, 27" WIDE X e-O "LOMG

SELF- FURRING DIAMOND MESH
LATH

S/g" ACMD^'i DEEP RIBS: "^l-^ AMD S'OC; 27 'AND 24- ' WIDE ; 8' AND 8', lO' AND
LONG RESPECTIVELY

RIB EXPANDED METAL LATH

2.75 AND 2

FLAT RlB EX
PER SQ. YD.. 2A' W. XB' L.

PANDED METAL LATH

GVP8UM LATH:
Gypsum lath is composed of an air-entrained gypsum

core sandwiched between two sheets of fibrous absorb-

ent paper and used as a basecoat for gypsum plaster.

See page on SPECIAL SYSTEMS.
PLAIN GYPSUM LATH is 3/8" and 1/2" thick, 48"

Ig. and 16" wide (16 1/5" in the Western U.S.).

PERFORATED GYPSUM LATH is plain gypsum lath

with 3/4" diameter holes punched 4" o.c. in both

directions to provide mechanical key to plaster.

INSULATING GYPSUM LATH is plain gypsum lath

with aluminum foil laminated to the backside.

LONG LENGTH GYPSUM LATH 16" and 24" wide,

in lengths up to 12' is available insulated or plain

with square or vee-jointed T & G edges.

WOOD STUD

PLASTER

BUILDING PAPER
STRING WIRE

SELF- FURRING PAPER - BACKED
REINFORCING

DEFINITIONS
AGGREGATE-lnert material used as filler with a cementi-

tious material and water to produce plaster or concrete.

Usually implies sand, perlite or vermiculite.

BASECOAT-Any plaster coat applied prior to the applica-

tion of finish coat.

8EAD-A strip of galvanized sheet metal with a formed

projected nosing and one ur two perforated and (in

some cases) expanded flanges. The nosing serves as a

ground to establish plaster thicknesses white the flange(s)

provide a means for attachment to the plaster base.

CALCINED-Having had water driven off chemically or

by heat, altering chemical and physical characteristics

of a material.

CLIP-A device made of wire or sheet metal for attaching

various types of lath to the substructure and lath sheets

to one another.

FIBERED-Pertaining to basecoat plaster containing animal,

vegetable or glass fibers of sufficient length to increase

cohesiveness of mix.

FURRING-Elements used to maintain space between
finished and unfinished surfaces.

GAUGING-Cementitious material, usually calcined gypsum,

Keene's cement or Portland cement combined with lime

putty to provide and control set.

GROUND—A formed metal shape or wood strip that acts

as a combined edge and gauge for various thicknesses of

plaster to be applied to a plaster base. Wood grounds

are also used as a nailing base for various types of trim.

GYPSUM- Hydrous calcium sulphate, a natural mineral

in crystalline form.

GYPSUM READY MIXED PLASTERS-Basecoat or finish

coat plasters with ingredients combined at mill and re-

quiring only addition of water at job. Basecoat plaster

mixes contain calcined gypsum and an aggregate. Finish

plasters contain finely ground calcined gypsum and var-

ious proprietary products to influence color and texture.

HYDRATED LIME-Dry, relatively stable lime, produced

by heating quicklime with just enough water to satisfy

its chemical affinity for water under conditions of its

hydration.

KEENE'S CEMENT-Any hydrous calcined sulphate,

finish plaster composed of calcined gypsum and an accel-

erator used as gauging for lime putty.

LIME—Obtained by burning various types of limestone,

consisting of oxides or hydroxides of calcium and mag-

nesium.

LIME PLASTER—Basecoat plaster of hydrated lime and an

aggregate.

LIME PUTTY— Material resulting from mixing hydrated lime

with water to form a thick paste.

NEAT PLASTER-Basecoat plaster, fibered or unfibered,

used for job mixing with aggregates.

PERLITE-Siliceous volcanic glass containing silica and

alumina expanded by heat for use as a lightweight

plaster aggregate.

PLASTER-Cementitious material or combination of ce-

mentitious materials and aggregate that when mixed with

suitable amount of water forms a plastic mass that sets

and hardens when applied to a surface. May denote ex-

terior or interior use.

PORTLAND CEMENT-Manufactured combination of

limestone and an argillaceous substance.

SCREED—A device secured to a surface which serves as

a guide for subsequent applications of plaster. Thick-

nesses and widths vary with the thicknesses desired for

each operation.

STUCCO— Plaster used in exterior applications. The

term does not connote any specific combination of ma-

terials.

VERMICULITE—Micaceous mineral of silica, magnesium

and alumina oxides made up in a series of parallel plates

or laminae and expanded by heat for use as a lightweight

plaster aggregate.

GENERAL NOTES:

No attempt is being made in these pages to

recommend thicknesses, proportions or mixes of

various plastering materials and finishes. Systems

and methods of application vary widely depend-

ing upon local traditions and innovations pro-

moted by the industry. The list of definitions

above is provided to familiarize one with the

basic terms used in the trade. Consult your local

plastering sub-contractor and industry representa

tives for specific data.

See page on Gypsum Block Partitions.

STUCCO MESH
I'/o" X 5/_" DIAMOND MESM :

STRING WIRES a BUILDING PAPER
MISCELLANEOUS LATHING SYSTEMS FOR OPEN WOOD FRAME CONST.
Douglas S. Stenhouse, AIA, Washington, 0. C.



Metal Trim Shapes for Plaster 389

-TYPICAL \A/IDTH FOR ALL TYPES

SQUARE END TYPE

''*" AS° BREAK^'/^ AS° BREAK

t~~ A -i H
MODIFIED SQUARE END TYPE

-DIMENSION EQUALS DEPTH OF BEAD

c—^^J4—

4

QUARTER ROUND E^4D TYPE
SOLID WING CASING BEADS

I 'V. 2". 2%'. 2"'/s. S'/a'

FOR THE VARIOUS
SIZES INDICATED,
THE PROFILE MAY
BE SLIGHTLY
DIFFERENT

EXPANDED WING CORNER BEAD

=-if f if
—^—if f if if

TYPICAL FOR ALL TYPES

SQUARE END TYPE

-'i"A5° BREAK



390 Metal Prefabricated Studs, Tracks, and Base Accessories

USED FOR DIRECT
PLASTER APPLICA-

PARTITION TILE

CLIP IS
SCORED TO
BREAK OFF
TER GROUT

HAS SET

BREAK OFF POINT

FOR CEILING
OR FLOOR
22 GA

USE
WIT
PREFAB
STUDS
AND SHOES
STANDARD RUNNER

METAL BASE RETAINING CLIP METAL BASE
SPLICE
PLATE FOR CEILING

OR FLOOR
22 GA.

MASONRY BASE CLIPS

STUD



Metal Tracks, Runners, Clips, and Lath Accessories 391

CLIP FUANOE
18 a 20 GA.
e FT. UEMGTHS-

^^^^ 18 a 20 GA. PTO. IN 10' LENGTHS
FOR GYP. LATH jjr

FLANGE
FOR SECURING
METAL LATH

FOR GYP. OR MTL. LATH

l_-TYPE CEILING

NAILING FLANGE

POSITION OF
CLIP VARIES
FOR VARIOUS
STUD SIZES
AND PARTITION
LATHING AND
PLASTER
THICKNESSES

COMBINATION STUD B. BASE CLIP

CORNER LATH

CLIPS
TO HOLD GYP.
LATH IN PLACE

FLOOR SCREED MISC. N/IETAL LATH
ACCESSORIES
AVAILABLE IN S'-O"
LENGTHS COPPER

-

BEARING STEEL

BASE CLIPS FOR FURRED AND
METAL PARTITION SYSTEMS

MAIN
RUNNER
CHANNEL

18 GAGE
HANGER
CLIP

2S GAGE
NAILING
CHANNEL

^PENCIL ROD TO
WHICH METAL
LATH IS WIRED

RESILIENT
PREFABRICA-
TED STUD
CLIP

PRONG TVPE FLOOR a CLG.

FLANGE
MAY SERVE
AS SCREED

AND MTL. BASE

CLIP -TYPE FLOOR a CLG.

STUDLESS FLOOR AND CEILING TRACKS AND RUNNERS



392 Metal Wall Furring System Components and Details

VARIABLE

UMBRACEO ruRRING
RECOMMENDED MAXIMUM UNSUPPORTED
HEIGHT "A" FOR STUD SPACING
STUD TYPE



Gypsum Lath (Solid) Partition System and Details 393

-CEILIMG RUNISIEF!

PLASTER

GVPSUM LATH

PLASTER

-T^-rJ

APPLIED BASE

BASE CLIP

SECTION THROUGH TYPICAL WALL

GYPSUM LATH

5. FINISH COATS

NOTE: Though bracing

has been rennoved in

the illustration, it is

used to support the

lath in place until the

assembly is able to

support itself.

SEQUENCE OF PLASTER APPLICATION

Douglas S. Stenhouse. AIA, Washington, D. C.

CAULKED JOIMT

GYPSUM LATH

PLASTER

CORMER LATH TIED
OR STAPLED TO
GYP. LATH

GYPSUM LATH

PLASTER

ALTERNATE CEILING DETAILS

dMm

.Kj ''"I ^TIE WIRE

PARTITION INTERSECTION

F-^T

^

-PLASTER

-GYPSUM LATf-

-TIE WIRE

kMJ*-
PARTITION END

PLASTER

GYPSUM LATH

CONDUIT

WIRE LATH COVER

CONDUIT RUN

PLASTER

GYPSUM LATH

WOOD STRIP
HELD IN PLACE
WITH PROJECTING
NAILS 1'-0" O C.

CABINET ATTACHMENT

PLASTER
GYPSUM LATH

"V" GROOVE CUT
IN PLASTER AT
JUNCTION POINT
WITH METAL BASE

GROUTING REQ'D

FLOOR—-:^

METAL BASE

TIE WIRES

-GYPSUM LATI-

-PLASTER

PARTITION CORNER

PLASTER

GYPSUM LATH

GROUT

MTL DOOR BUCK

METAL DOOR BUCK

PLASTER

GYPSUM LATH

TIE WIRE

CARRIAGE BOLT
WITH LOCK NUT
AND WASHER
PERFORATED
SHEET METAL.
SAME GAUGE
AS HANGER

PLUMBING FIXTURE
ATTACHMENT

PLASTER

GYPSUM LATH

WOOD BASE

NA/OOD RUNNER

WOOD BASE

MISCELLANEOUS DETAILS



394 Channel Stud (Solid) Partition System and Details

CEILIMG RUMMER

•CHAMMEL STUD

-TIE WIRE

CMAMMEL
STUD PUNCHEP
THRU CEILIMG
LATH AMD TIED
TO ruRRIMG
CMAMMELS

MAIN
RUMMER
CHAMMEL
AMD HANGER
WIRE-

CHANNEL
STUD WIRED
TO METAL LATh

PLASTER CEILING LINE

2 <i OR CLIP
TYPE CEILIMG
RUNNER (SEE
PAGE ON JOINTS)

CHANNEL STUD

USE OF
CHANNEL OR
PENCIL TO
ALIGN STUDS
IS OPTIONAL

HORIZONTAL
STIFFENERS
ARE WIRED TO
CHANNEL STUDS
OPPOSITE SIDE
WHERE METAL
LATH IS SECURED

ALTERNATE CEILING DETAILS

METAL LATH

CHANNEL
WIRED TO
NAILS

WOOD BLKG.

WOOD BUCK DETAIL

CONDUIT

METAL LATH

2" PARTITION

LIGHTSWITCH OR OUTLET DTL.

WOOD GROUND

METAL LATI-

METAL LATH WIRED
TO CHANNELS SET
BACK TO BACK

FLUSH TYPE BUCK
REVEAL TYPE BUCK
ANCHORS WELDED

I

TO DOOR FRAME

-TIE WIRE

FLOOR RUNNER

SECTION THROUGH TYPICAL WALL

CHANNEL STUD

METAL LATt-

2 / OR CLIP TYPE
FLOOR RUNNER
MAY BE USED
FLOOR LINE-^^

RESILIENT/ WOOD BASE DETAIL

PAIR OF
CHANNELS
BACK TO
BACK WIRED
TO TERMINAL
AND METAL
LATH
METAL
PARTITION
TERMINAL

PARTITION END DETAIL
ISTUDLESS SYSTEM SIM.

I

METAL LATH
WIRED TO
CHANNEL

BASE CLIP
SECURED
TO EACH
STUD BY
TONGUE
AND NAILED
TO FLOOR

METAL BABE DETAIL

FINISH COAT
FINISH COAT

TABLE FOR CHANNEL STUD SIZE
PARTITION THICKNESS AND HEIGHT

CHANNEL STUD SPACING

NOTE -Though brac-

ing has been removed

in the illustration, it is

required to support lath

until the partition is

able to support itself.

HEIGHT



Prefabricated Metal Stud (Hollow) Partition System and Details 395

FURRINO CHANrjEL-

STARTER - FINISHER
CLIP MAY BE USED
AT TOP OR BOTTOM
OF PARTITION!

GYPSUM l_ATH

CONNECTOR CLIP

PLASTER

METAL LATH
(STUD SPACING 12"
O.C, FOR 2.5 » DIA.
MESH. 16" OC. FOR
3.4- » DIAMOND MESH
AND 2.75 * FLAT
RIB ;

19" O.C. FOR
3.4 » FLAT RIB ;

24" O.C FOR 3.4-

*

AND 4.0 * 3/e"
RIB LATH )

RESILIENT BASE
( FOR METAL BASE,
OMIT RUNNER AND
USE COMBINATION
STUD AND BASE
CLIP OR USE
SPECIFIED BASE
CLIPS MANUFACTURED
FOR SPECIFIC STUD
TYPE)

ALTERNATE CEILING DETAIL

BOLT
WELDED
TO COLD
ROLLED
CHANNEL
AND FIT
SNUGLY

aWS> BETWEEN
STUDS PICTURE

MOLD
WIRE TIED
TO LATH
V\/ITH
HOOK ON
BACK SIDE
OF UNIT

WALL - SUPPORTED ATTACHMENT DETAILS

— STANDARD FLOOR
RUNNER

SECTIOM THROUGH TYPICAL V»/ALL

STUD SPACING AND PARTITION HEIGHT LIMITATIONS

STUD TYPE



396 Wood Stud and Metal Lath (Studless) Partition Systems and Details

NOTE: Install corner

lath where plaster inter-

sects ceiling and trim

is omitted. Casing bead

may also be used to

terminate wall surface

and act as screed when
when wall surface stops

short of ceiling.

METAL LATH

NOTE:
Stud spacing for 2.5#

and 3.4# diamond

mesh. 2.75ff flat rib

shall be 16" o.c. 19"

o.c. for 3.4# flat rib,

24 " o.c. for 3/4 " rib.

PLASTER

GYPSUM LATH

NOTE; Resilient and

non-resilient clip sys-

tems are often used

for attaching gypsum
lath to wood frame.

Spacing of studs shall

not exceed 16 " o.c.

for 3/8" gypsum lath

or 24" o.c. for 1/2"

lath.

WOOD BASE

SHOE MOULD

WOOD GROUND

WOOD STUD AMD TOP PLATE
(SPACE STUDS 16" O.C. I

SHEATHING (TYPE AND
THICKNESS MAY VARY)

BUILDING PAPER

STUCCO MESH

STUCCO LATH

STUCCO

CASING BEAD

FLASHING

BACK PLASTER
BETWEEN STUDS

WOOD STUD AND PLATES
(SPACING SHOULD GENERALLY BE 1S" O.C.I

SECTIONS THROUGH TYPICAL PARTITION SECTIONS THROUGH TYPICAL EXTERIOR WALL
\A/OOD STUD PARTITION AND WALL SYSTEMS

INSTALL CASING BEADS.
VINYL INSERTS AND CAULK
WHERE DISSIMILAR MATERIALS
BUTT--

RIB METAL LATH 1. SCRATCH COAT
2. BROWN COAT
3. FINISH COAT

NOTE • Hollow stud-

less partitions are sim-

ilar to solid type. They

are used where a furred

space is required. They
are formed simply by

introducing a second

layer of rib lath and

pulling the two apart

to create a space in

between. Details are

similar.

NOTE Though bracing

has been removed in

the illustration it is re-

quired to support lath

until the partition is

able to support itself.

L-TYPE
RUNNER
V^IRE TIED
TO LATH
S"OC. AND
FASTENED
TO CONC.

RESILIENT BASE

2^L

SEQUENCE or PLASTER APPLICATION BASE-CEILING DETAIL SUSPENDED CEILING DETAIL

METAL LATH (STUDLESS, SOLID) PARTITION SYSTEM AND DETAILS (Channel Stud solid and hollow partition details are similar)

Douglas S. Stenhouse, AIA, Washington, D. C.



Contact and Furred Ceiling Systems; Support Spacing Tables 397

FURRirslG CHANNELS

CONCRETE
OVER ^'b"
RIB METAL
LATH

OPEN -WEB
STEEL
JOISTS

PLASTER

DIAMOND
MESH
METAL
LATH

FURRED METAL LATH ON OPEN WEB STEEL JOISTS
(Rib metal lath may be substituted for Diamond Mesh Lath and furring channels)

WOOD JOISTS

FURRED METAL LATH ON WOOD JOISTS
(Lath may be nailed directly to joists with 1 1/2" barbed roofing nail 7/16" head, 6"
O.C, though this "contact" system is more subject to cracking due to wood shrinkage)

USE MAIN
RUNNER
CHANNELS
WHEN SPACING
OF CONCRETE
JOISTS
EXCEEDS
ALLOWABLE
SPAN FOR
FURRING
CHANNELS

HANGER

IN RUNNER

CROSS- FURRING

HOW TO USE TABLES
1. Select lath and plaster system.

2. Determine spacing of cross-furring channels ("A").

3. Determine spacing of main runner channels ("B").

4. Determine hanger support spacing for main runner ("C").

5. Calculate area of ceiling supported by hanger.

6. Select hanger type from table.

MAXIMUM SPACING "a"
SYSTEMS

OF SUPPORTS FOR LATHING

TVPE OF LATH



398 Metal Suspension Systems for Ceilings and Details

SUSPENDED CEILING BELOW WOOD JOISTS

WOOD JOIST

WIRE HANGER

RUNNER CHANNEL

CONCRETE JOISTS

RUNNER CHANNELS

FURRING CHANNELS

WOOD FLOOR

\A/OOD JOIST

WIRE HANGER
STAPLED WITH
PR. OF I

''2' WIRE
STAPLES

SADDLE TIE

MAIN RUNNER

METAL LATH AND PLASTER "

WIRE HANGER STAPLED TO WOOD JOIST

WOOD FLOOR

WOOD JOIST

WIRE HANGER
SADDLE -TIED TO
MAIN RUNNER

METAL LATH AND PLASTER-

WIRE HANGER THROUGH WOOD JOIST

SUSPENDED CEILING BELOW CONCRETE JOISTS

SUSPENDED CEILING BELOW OPEN WEB STEEL JOISTS

SUSPENDED CEILING BELOW CONCRETE FLAT SLAB

Douglas S Stenhouse, AIA; Washington. D. C.

MAIN RUNNER

CROSS FURRING

DIAMOND MESI-
METAL LATH

HANGER WIRE

MAIN RUNNER

CHANNEL FUR

TIE ^/IRE

OPEN WEB STEEL JOIST

FnRILL HOLE
HRU BEAM
DR BOLT

DRILL HOLE
THRU BEAM
FOR HANGER

WIRE HANGER STRAP HANGER

8TEEI_ BEAM

MISCELLANEOUS SUSPENSION
DETAILS



Metal Suspension Systems for Ceilings and Details 399

MCCLUSKY BEND-

ROUND RODS
FORMING PLAS.
CORNICE

MC CLUSKY BEND

'IS", '"/SZ"

ht
'/I6", '/2"

.54 LBS/FT .^TB. ,5 LBS/FT .3LBS/Fn

RUNNERS FURRING

TYPICAL METAL COMPONENTS OF A LATH SUPPORTING STRUCTURE

TYPICAL COLD-ROLLED CHANNEL
SHAPES
Heat-rolled channels (HRC) generally run heavier than cold-

rolled channels (CRC). Shapes illustrated are available in 16

ga., 16 and 20 ft. standard lengths.

Galvanizing of all components is recommended where moist-

ure is a factor, extra heavy galvanizing for swimming pools.

See page on Suspended Ceiling Systems for instructions for

selection of components.

TIE WIRES

CROSS FURRING OR MAIN RUNNER

SHIM DETAILS

,DOUBLE LOOP NO. 16 GAUGE LOOP

^
8" MINIMUM FOR CROSS FURRING

12" MINIMUM FOR MAIN RUNNERS

^
^

CHANNEL SPLICE

r^

^
/

M
^COLD-
^y^ CHANf

TIE Vy/IRES

TIE WIRES

SPACER DETAILS SADDLE TIES
TYPICAL METAL CHANNEL SUSPENSION AND FURRING DETAILS

Douglas S. Stenhouse. AIA, Washington, D. C.

.



400 Plaster Fire Protection Systems

CONCRETE SLAB <

REINFORCIMG BARS

S/'*" COLD -ROLLED "U"
SHAPED CHANNEL BRACK-
ETS SPACED 3'-0"O.C.

3/A" CHANNEL BRACING
ALTERNATED. SIDE TO
SIDE. AT EACH BRACKET

3/-*" CHANNEL FURRING
WIRE- TIED OR CLIPPED
TO BRACKETS

FURRING MAY BE TACK - \A/ELDED
OR ATTACHED TO FLANGES OF
BEAM WITH ONE OF MANY
PATENTED CLIP SYSTEMS

METAL LATH AND PLASTER

CORNER BEAD

SUSPENDED FURRING CONTACT FURRING

BASIC SYSTEMS OF BEAM AND GIRDER PLASTER FIREPROOFING
GYPSUM LATH MAY BE USED IN LIEU OF METAL LATH. VARIOUS SPRAYED- ON NON- PLASTER TYPE SYSTEMS ARE ALSO COMMONLY USED

CORNER BEAD
SET FOR RE-
QUIRED THICKNESS
OF PLASTER

PLASTER

BASIC SYSTEMS FOR COLUMN FIREPROOFING
GYPSUM LATH MAY BE USED IN LIEU OF METAL LATH
CONSULT LOCAL BUILDING CODE AND UNDERWRITERS' LABORATORIES INC. FOR VARIOUS COMBINATIONS OF APPROVED MATERIALS, THICK-
NESSES AND CORRESPONDING FIRE RATINGS

^

n

0_ JD ¥
^

HEAT TRANSMISSION

o

©

m C£
FLAME AND GAS BARRIER

MEMBRANE THICKNESS

DISTANCE FROM PROTECTED MEMBERS

o
©

2

MATERIALS: STRENGTH. THERMAL EXPANSION.
RESILIENCY: PLASTER AGGREGATE , LATH

CONTINUITY OF SUPPORT: TIE AND HANGER WIRES
CHANNEL AND CLIP SPACING
REINFORCEMENT

CRITICAL FACTORS IN A PLASTER FIREPROOFING SYSTEM (metal OR gypsum lath)

Douglas S. Stenhouse, AIA; Washington, D. C.



Special Shapes and Details; Ornamental Plaster 401

MAIKI RU^J^4ER CHArsirsiEL

METAL LATt-

METAL CASING

ri_USH METAL FACE

METAL CASINIG

FLUSH PLASTER FACE
METAL ACCESS DOORS AND FRAMES

irslSIDE
PLASTER
SURFACE
OF DOME
SHOULD BE
DENSE REFLECTI
AROUND LIGHT
SOURCE

HANGER WIRE

FURRING
CHANNEL
BENT AT
BASE AND
WIRE TIE TO
MAIN RUNNER

LAMP. LIGHT
FIXTURE, OUT-
LET BOX AND
CONDUIT

DIAM
PENCIL ROD
WELDED TO /
STEEL FLATS

METAL LATH^

DETAIL OF DOME SHOWING LIGHT COVE

CONC FLOOR SLAB

FURRING CHANNELS,
METAL LATH AND
PLASTER

CEILING AIR
DIFFUSER

DUCT OPENING IN FIRE- RATED CEILING

NOTES ON ORNAMENTAL PLASTER
Historically, Moorish, Bavarian, Italian, French and English craftsmen have left us a heritage of ornamental plas-

ter work, for which there is increasing interest and demand. The entire subject is discussed in great detail in a

rare but informative book entitled. Plastering by William Millar, published in 1897 by B. T. Batsford, London,

England. Very briefly, the following are basic types of ornamental plasterwork still being employed by the trade.

RUNNING A CORNICE.

This type of field work is accomplished over basecoats formed to approximate the desired profile. Metal lath is

wire-tied or welded to steel flats, pencil rods and bent furring channels. The final white coat finish is laid down
by dragging a 22 gage sheet metal, wood-backed form across on guides, working from a scaffold. This form is

precisely shaped to produce the final profile, allowing '/,," tolerances for bedding any precast ornament that

may be set in place by coating surfaces with a latex compound and thin coat of lime putty.

PRECAST ORNAMENT ;

Castings of complete cornices, pediments, arches, columns, rosettes, ceiling and wall panels can be made in the

shop with glue, gelatin, silicone rubber and plaster moulds, depending on whether they are intended for reuse or

are designed so that they can be separated and refitted together again. Waste moulds are generally made of plas-

ter with inside surfaces greased to reduce bond and absorption. Rubber and gelatin moulds are used for repetive

castings. Where detailed, in-depth castings must be made, small individual moulds are bound together by a

mother mould. Hemp fiber, burlap or mosquito netting, depending upon the thickness of the casting, are used

for reinforcement.

SCAGLIOLA AND GRAFFITO :

These are, respectively, imitation marble and two-dimensional fresco-type work requiring considerable artistry.

ELLIPTICAL CIRCULAR

ELLIPTICAL CIRCULAR
SECTIONS
FURRING, SUSPENSION SYSTEM FOR DOMED
CEILING

Douglas S. Stenhouse, AIA; Washington, D. C.



402 Special Systems and Uses

BELOW/ GYPSUM LATH

,5/B OR '/2

GYPSUM LATH

TUBINJG OR
MEATIMG
CABLE
DEPTH PLUS
FITTINGS

MIMIMUM
COVERAGE
OF PLASTER

MINIMUM

A-g MINIMUM
COVERAGE
OF PLASTER

BELOVS/ METAL LATH

PLASTER FOR
fHALF THE

DEPTH OF
TUBING

-jf-/5/g" OR ''2"

GYPSUM LATH

MINIMUM
COVERAGE
OF PLASTER

WIRE -TIE OR
CLIP TO
SUSPENSION
OR FURRING
SYSTEM

METAL LATH
(AROUND TUBE
ALSO WHERE
DIAM. > 3/. 1

FILL-IN COAT

BROWN COAT

BURLAP
TROWELLED
INTO FINISH
COAT

PLASTER
AROUND
TUBING FOR
HALF ITS
DEPTH

METAL LATH

MINIMUM
PILASTER
COVERAGE

CEILING ASSEMBLY FOR LIMEPORTLAIMD
CEMENT PLASTER

OR '/2

GYPSUM LATH

FIN. COAT

ABOVE GYPSUM UATH ABOVE METAL LATH BELOW GYP, LATH (vENEER SYSTEMI
PLASTER SYSTEMS FOR RADIANT HEATING IN CEILING

PLASTER AND METAL LATf

GUIDE STRIP AND SUSPENSION DETAILS

NEW SYSTEMS OF PLASTERING

Technological advances have provided the plaster trade several new systems highly competitive with traditional drywall. None,

like drywall, are recommended for excessively moist areas, but they are claimed to be neater, cleaner operations that are in-

stalled quickly, the finish coat directly over the base coat after the latter has had a chance to set. Installations can be made on

masonry by using special furring channels with foam insulation in between channels at exterior walls. The systems involve

spraying an aluminum sulphate catalyst over a lath base which must be damp before the base coat is applied. Finish coats may

be trowelled smooth, floated or textured, and their appearance is identical to conventional plastering systems. One system em-

ploys a two-coat '/
1

<, " base and finish on standard gypsum lath with conventional beads and corner lath. Other veneer systems

use special lath boards 4' wide, 8, 9, 10 and 12 feet long, covered with an absorptive paper. Either '/»", '/;" and Vi>" thick

lath board may be used with the two-coat veneer system, but '/;" and V.i" thicknesses only on one-coat jobs. Two-coat sys-

tems have '/if," base and finish coats. One-coat systems are a minimum Vj:" thick. Both require special glass-coated fiber

"tape" and beads.

RETURN

PARTITION
LAYOUT
BELOW
CEILINGS

PLAN SHOWING GUIDE STRIPS a AIR FLOW

PLASTER CEILING PLENUMS FOR
Vt/ARM AIR RADIANT HEATING IN CLG.

Warm air circulated through wall and ceiling plenums is

another method of providing the benefits of radiant heat.

It may be used to great advantage in buildings that require

a great deal of ventilation, and it is relatively simple in

comparison with other types of radiant heating systems.

Dampers are installed in supply ducts to provide individ-

ually regulated room temperatures. Various systems of

attachment are employed for suspending the lower ceiling

from supports above. The gage of the wire hangers will

vary depending upon the support system and spacing.

Douglas S. Stenhouse, AIA, Washington, D. C.



Plaster Joints 403

-^^

CASING BEAD

PATENTED RUNNER
LATH a CASING BEAD
WIRE- TIED TO CHANNEL

V-

J

METAL LAT CHANNEL STUD PREFABRICATED STUD
CEILING SECTION DETAILS OF TYPICAL PARTITIONS WITH PROVISION FOR CEILING DEFLECTION
(wall SECTIONS SIMILAR)

STUD SHOES
AND CLIP \A/IRE-
TIED TO GYPSUM
LATH a CASING
BEAD

PLASTER AND GVPSUM LATH

MASONRV WALL

PLASTER

CASING BEAD

CEILIMG - W/ALL CONDITION

WOOD GROUND

DOOR BUCK

<>

"-A^

-t;^

-'wwVs'wy

METHODS OF PREVENTING PLASTER BOND TO STRUCTURE

CASING BEADS CORNER LATH"'

UNRESTRAINED RESTRAINED

PLASTER
CASING BEADS

GYPSUM LATH

CEILING CONTROL JOINT FOR GYPSUM LATH
(metal lath CONDITION SIMILAR)

-FACE OF LATH

FULL-SIZE DETAIL OF PATENTED
CORNER EXPANSION JOINT

\A/000 TRIM

FACE OF PLASTER

NOTE:
As for this detail and the detail

above for wood door buck the pur-

pose for most wood trim is to cover

places where plaster is preordained

to crack.

STABLE 1/B"— 5/8'

FULL-SIZE DETAIL OF PATENTED
CEILING OR WALL CONTROL JOINT

CASING BEAD-

FIN. PLASTER-^ RESILIENT TAPE -"

PLASTER TO METAL JOINT TECHNIQUE

?5
op

Douglas S. Stenhouse, AIA; Washington, D. C.



404 Types of Ceramic Tile

GLAZED WALL TILE
Nominal thickness = V

i
.,", Actual "/.:" to V»".

Normally used on interior walls or where freezing temperature will not be

encountered. For exposure to freezing use frost proof glazed tile. For

light or moderate traffic on floors use an extra duty crystalline glaze.

STANDARD SIZES (NOMINAL) Or FLAT TILE
Actual tile size is '/

,

,," less doint size);

Special sizes available from some manufacturers; 4 Va" x 8 '/ 4",

6" X 9", 6" X 12", 3" X 3", 3" x 6", 4" octagon, 1 V>" x 1 V»".

Shapes shown to the right are standard trimmers. Special trimmer shapes

are available from some manufacturers.

MORTAR
BEAD

SURFACE
BULLN08E

Tt

MORTAR MORTAR
BULLNOSE BULLNOSE

= Q



Glazed Interior
m^ndjnmmm

PREFIX IDENTIFICATION

A. Star^dard as adopted bv US

Simplified Practice R - bl t'»

.ys\0 B. V." Radius, concave

Q Vj" Convex

K Square Concave

A7*00 L- "Left hand," also "Convex angle

corner" (bottom round-top square)

M. Up angle

N. Down angle

R* Right angle
.

S •Surface type" - use for adhesive

installation; also, "Stop.

7 "3 Way junction angle," Stnrd.

radii; Convex V.", Concave 7

»

Reversible units are listed as. "ACL," "ACR"

Lone prefix "A", "S" refers to stretcher.

All companies do not manufact. all trim,

•if angle IS on right side of unit. It ,s termed a

"Left angle" & conversely.

AKR76IO ^"^^ATS



406 Setting of Wall and Ceramic Mosaic Tile

CONTROL JOINT.

TILE

CONTROL JOINT-

TILE

ADHESIVE

PRIMER

MORTAR METHOD
Used on slab-on-grade construction

where no bending stresses occur and

on structural slabs of limited area.

THIN-SET METHOD
Used on smooth clean concrete or

cement mortar that Is well cured.

MORTAR METHOD
Used over all wood floors that

are structurally sound.

THIN-SET METHOD
Used over wood floors exposed

to light or moderate traffic.

TILE INSTALLATION DETAILS FOR INTERIOR FLOORS

CEM. OR
DRY-SET
MORTAR

ADHESIVE

PLAS
LEVELING
COAT

SOLID BACKING
(WOOD, PLAS.,
MASONRY,
DRY WALL, ETC.l

ADHESIVE '/i6

PRIMER

MORTAR METHOD
Used over clean, sound, dimen-

sionally stable masonry or

concrete.

THIN-SET METHOD
Used over clean, sound, dimen-

sionally stable masonry or

concrete.

Used over sound dimensionally

stable masonry or concrete

with leveling coat.

Used in interiors over gypsum

wallboard, plaster, plywood

or other smooth surfaces.

MORTAR METHOD
Used over dry, well braced

wood studs or furring.

TILE INSTALLATION DETAILS FOR INTERIOR WALLS

-^v-

<*

-^

ALTERNATE

VERTICAL SECTION ALTERNATE

SLOPED FILL

SHOWER PAN
OR MEMBRANE

REINFORCING

MORTAR BED

CEM. COATING

DRAIN

WEEP HOLES

VERTICAL SECTION (Vy/OOD BASE)

TILE TUB ENCLOSURES WITH WALLBOARD TILE SHOWER RECEPTOR

FACE OF WALL TILE-

I V V « A tI \ PTT^T^

PLAN OF FLANOED
TYPE

<? /* SETTING BED
1 f^ 'A" TO l'/*"

SHRINK

=^
.. CLEAVAGE Jv ~ ~ "''

"[^^.^3/^..

PLANE >7 :.". ?^ „

ij'ii'iiii."



Flexible Wall Coverings 407

TYPICAL COVERINGS AND AVAILABLE SIZES
DESCRIPTION



408 Wood Flooring

STRIP FLOORING OAK -national oak manufacturers association

SIZES



Wood and Resilient Flooring 409

^~Zz2ZIZZZZ2

WOOD
COMPOSITION
BLOCK

UNIT WOOD
BLOCK

LAYERS OF
FELT AMD
MASTIC ^

STEEL SPLINE

V
H EAVY DUTY

^ ^ ^ ^' ^

^ L/AYERS OF
MASTIC, CORK-
BOARD AND
MASTIC

HEAVY DUTY,
CUSHIONED

WOOD
BASES

WOOD,
VENTED

STRIP FLOORING

J>\wOOD SLEEPER J> J>^ ON RESILIENT ^ ^

CUSHION

<> <>

-V

^CHANNELS
CONC SLAB

-V

SLEEPERS

:

W ITH VAPOR
BARRI ER, SLAB
BELOW GRADE

WITH VAPOR
BARR lER, SLAB
ON GRADE

ANCHORED IN
MORTAR

CUSH ION ED CHANNELS WOOD
SUBFLOOR

WOOD FLOORING

SLAB BELOW
GRADE

SLAB ON
GRADE

SLAB ABOVE
GRADE

WOOD
SUBFLOOR

V^OOD
SUBFLOOR

WOOD
SUBFLOOR

RESILIENT FLOORING

TABLE OF RESILIENT FLOORING CHARACTERISTICS
TYPE OF
RESILIENT
FLOORING



410 Brick, Stone, and Tile Flooring

QUARRY TILE OR
CERAMIC tile:
MUD SET

<?

NMII MIITTTT

b CONC.SLAB

-SETTING BED

-V
QUARRY TILE OR
CERAMIC TILE:
MUD SET

<-

inini!iMi[ii!iii!iiiiiii!iiii[iin

-A-
QUARRY TILE OR
CERAMIC TILE:
THIN SET

<> >

TILE BASE

< <> <-

At
SLATE OR MARBLE

I

t^/*" SETTING BED

<>

Ar-

<>

Ar
SLATE OR FLAGGING CUT STONE

^^ < 3/4" MORTAR^ <^
SETTING BED

V
BRICK LAID FLAT

TTING-^ '^

BRICK ON EDGE

^l-*2 BAR IN EACH
JOINT

STRUCTURAL
BRICK SLAB



liscellaneous Flooring Finishes 411

SCALE: l'/2" =r-0" EXCEPT AS NOTED

<- CONC SLAB

^

.TERRAZZO TOPPING

<-
-CONCRETE UNDERBED-

> >i-.4'' BED^<r
5 1 OF

SAND

-V

STD. DIVIDER

>SA\A/^ i>

1 CUT S

CEMENT PROJECTING FLUSH
bases:
CEMENT OR TERRAZZO

SPLAVED

f^

<>
I/a" TERRAZZO

A-

I

::czx

-V

I--

I ^
Î" MIN. CEMENT

V4" BED

-V

/\ /\ll/\

WP J> J?
MEMBRANE "^ ^

r^

ELASTIC~4f -° -*

^^^w^.
> <> <-

-A
TERRAZZO OVER WOOD MONOLITHIC a THIN SE1

ANGLE DIVIDER STRIP
EXPANSION 8TRIP

TVPE8 OF FLOORING (no scale but strips shown larger than other details for clarity)

Bruce A. Kenan, AlA, Pederson, Hueber, Hares & Giavin, Syracuse, New York



412 Suspension Systems for Metal Acoustical Ceilings

SOUND ABSORBING PAD
WIRE GRID

SPLICER-

Cl-IP'' ^

I
'/2"

CHANNEL- WALL
b_ MOULD-

:x
RUNNER

-

I '/o" CHANNEL

-T RUNNER

SNAP -IN TROFFER

DETAIL A DETAIL B LIGHTING TROFFER DETAIL

-ACOUSTIC AND THERMAL BLANKET

Jiililllil.liHiliililllilillllillllilllillllllillliillHilililllliH^^

COIL LATERAL ^PANEL SPRING CLIP

-SNAP ON METAL PAN

*
I '/»'COIL HEADER

METAL PAN W/HEATING a COOLING COILS

AIR DUCT

METAL PAN W/AIR DIFFUSING PANELS
METAL PAN SUSPENDED CEILING SYSTEMS

^2X2 WALL MOULDING

PANEL WIDTHS S' - l|S/ •• OR 7' - II

PERFORATED METAL PANEL
CORRUGATED TO %" DEPTH
2 '/2' PITCH. I 4 % OPEN AREA

PERFORATED METAL ACOUSTICAL CEILING SYSTEM

Stephen M. Albert, Boulder, Colorado



Suspension Systems for Acoustical Tile Ceilings 413

ZEE RUNNER SYSTEM
ZEE RUNNER

TO WOOD JOIST LIGHT TROFFER

CONCEALED RUNNER AND SPLINE SYSTEMS

CONCEAL-ED CROSS

EXPOSED GRID DETAIL

MAIN RUNNER

LIGHT TROFFER

EXPOSED GRID SYSTEM

Stephen M. Albert; Boulder, Colorado



414 Miscellaneous Suspension and Application Systems for Acoustical Ceilings

ACOUSTICAL TILE AND



Suspension Systems for Louvered Metal and Miscellaneous Plastic Ceilings 415

THIN TUBE LAMPS <.&.B' LONG
HUNG OR APPLIED DIRECTLY
TO CEILING

HINGED METAL LOUVERED CEILING

.CONNECTOR

t£^ T~t I VT

<> /i W
I I

^CHANNEL W/BALLAST

CORRUGATIONS
Thickness: .06" or greater

Air passage: 3.2 sq. in. per

sq. ft. of ceiling.

CORRUGATED PLASTIC LUMINOUS CEILING

i

A 1 B

CORRUGATED
PANEL-^

A ^1/32" CLEARANCE
/ / PER FT. OF PANEL

_^iii

'tA

DETAIL A

CORRUGATED PLASTIC CEILINGS

NOTE: Where supports are installed in one direction

only, hangers should be braced above plastic to prevent

side play.

DETAIL B

JU



416 Metal Mouldings and Trim

GENERAL NOTES :

Many variations of the typical types shown are available such as slanted, rounded,

or tapered tops and ends; grooved, ribbed, fluted and shaped faces; as well as

other decorative treatment.

Refer to a) Standard b) Metal

the following Metal Stair

sections for: Shapes Nosings

MATERIALS AND FINISHES ;

Aluminum
Regular polish: bright or satin texture.

Clear or color anodized: smooth, spun, or hammered texture.

Stainless Steel: satin finish.

Screws: nicl<el plated where exposed.

Insert strips: bronze or plastic-standard colors.

D.O.K = DEPTH OF FACE
LEGEND

INDICATES BACK-UP
MATERIAL
( PLYWOOD.
PLASTER OR OTHER
DENSE SURFACE)

ti

13/32" a I/4" OVERLAP
3/4" —^ I

'/<••

. D.O.F

r~si

^ VAiMATERIAL
5/e"—»- I

1/2"
D.O.F

^Uj 1111111,11
I

S/64" —^ l/Q"
MATERIAL
I3/I6"-»| 3/32"
D.O.F

MATERIAL
3/4" »>

I
1/16

D.O.F

BUTT TYPE OVERLAP TYPE ROLL DOWN TYPE
CONCEALED FLANGES: TAPERED OR STRAIGHT

iir iiiiiiiiiiiiii



CHAPTER 10/11

SPECIALTIES AND EQUIPMENT

Toilet Partitions and Bathroom Accessories

Clothes Closet and Storage Unit Data

Residential Kitchen Equipment

Commercial Kitchen Equipment

Bar Supplies and Equipment .

Folding Partitions ....
Classroom Fixtures and Wardrobes

Lockers, Shelving and Portable Seating

Perforated Board Fixtures

Library Equipment and Turnstiles .

Postal Service Data and Equipment

Mail and Miscellaneous Chutes

Fire Extinguishers and Hose Cabinets

Flags and Flagpoles

Tower Clocks and Bells .

Computer Equipment Dimensions .

Church Pews and Accessories
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ARCHITECTURAL GRAPHIC STANDARDS AND THE UNIFORM SYSTEM

Within the limits of Architectural Graphic Standards' fundamental emphasis on

graphic presentation of design and construction information, the contents of this

edition are arranged in Chapters substantially paralleling the sixteen Divisions of the

Uniform System for Construction Specifications, Data Filing & Cost Accounting.



418 Metal Toilet Partitions

j<2"-6"
[ e"-Jl 2'-0" ^6"[m INI. END

^AN ^^ ^PILASTER
WALL MOUNTED - (CANTILEVERED)
RECOMMENDED ONLY WITH FIRM WALL
ANCHORAGE (OVERHEAD BRACING ALSO
AVAILABLE)

NOTE:
STD = STANDARD ADULT DIMENSIONS
JR = JUNIOR, CHILDRENS DIMENSIONS

4'- lO" TO 6-3"

ACCORDING TO TYPE

ALCOVE (RECESSED)
OVERHEAD BRACED IS
MOST FREQUENTLY USED

(T) PILASTER BRACED

@ FLOOR SUPPORTED

(3) WALL HUNG WITH
CONTINUOUS EDGE
FLANGE

® WALL HUNG WITH
CLIPS

ELEVATION
URINAL SCREENS

nf

r dr\

2^^

TOILET
PAPER
HOLDER,m

FRONT ELEVATION INTERIOR SIDE ELEVATION

FLOOR SUPPORTED
METAL GAUGES, DOORS- 22, PILASTERS- IS, PANELS- 20
JUNIOR STALLS MOST COMMONLY AVAILABLE IN FLOOR SUPPORTED

/̂
SECURE
TO FLOOR-,^



Marble Toilet Partitons 419

f

-i9—
a

&

GENERAL NOTES:
1. Compartment types: ceiling hung (marbte or metal),

overhead braced, wall hung (metal only).

2. Metal finishes: bakedon enamel, porcelain enamel,

stainless steel.

3. A = Standard compartment widths: 2'-6", 2'-8",

2'-10", 3'-0" (2'-10" is most frequently used).

4. B = Standard door widths: 1'-8", V-IO", 2'0",

2'-2", 2'-4", 2'-6". (2'0" metal doors are standard with

marble compartments). Non-standard sizes which are

sometimes used: 1'-11", 2'-3", 2'-5".

5. C = Standard pilaster widths: 3", 4", 5", 6", 8",

10", I'O". Non-standard sizes which are sometimes

used: 2", 7", r-2".

6PACE REQUIREMENTS PLAN OF STANDARD W. C. COMPARTMENT
(TYPICAL FOR METAL OR MARBLE )

OENERAU PLANNINO DATA
GENERAL NOTE FOR HARDWARE
Door hardware for toilet stalls may be adjusted

to hold door open when stall is not in use. A
30° angle is frequently used.

MARBLE ENCLOSURES

FRONT ELEVATION
FLOOR SUPPORTED
SCALE: !/-"« I'-O"



420 Bathroom Cabinets and Accessories

CONVENTIONAL
Surface or recessed mounted ca

binets. Cabinet depth 4"- 6"

Mirror sizes:

14 X 20 For mirror with

16 X 20 frame, add V^"

16 X 22 to both mirror di

16 X 24 mensions. Available

18x24 with 5" shelf.

SLIDING MIRROR
Recessed cabinet, single or

double sliding mirrors.

Mirror size each side:

14x20 18x30
1 5 X 20 24 X 30

18x20 30x36
Available with recessed

vanity cabinet below.

Cabinet depth 4 V-i".

VANITY

Surface mounted

mirror with projec-

ting vanity cabinet

below. Proj. 4 V:".

Mirror sizes:

18 X 24 36 X 24

24 X 24 42 X 24

30 X 24 48 X 24



Bathroom Accessories 421



422 Men's and Women's Clothing

NIGHTGOWN SWEATER
WOMEN'S APPAREL

HANDKERCHIEFS ^"t

TROUSERS SLACKS BOW TIE TIE CANE UMBRELLA

SLIPPERS RUBBERS
MEN'S APPAREL



Clothes Closet Accessories 423

DOTTED LINES
SHO\A^ POLE
EXTENDED
EXTENSION RODS STEP STOOL

ADJUSTABLE
SHOE TREES BLANKET SHOE RACK

~2 n O—KT

CEDAR BAG GARMENT BAG SHOE BAG UMBRELLA BAG SEAT VALET

t
G^^^ H'b

®= =®

PURSE RACK UTILITY BOX BELT RACK



424 Closets and Built - In Clothing Storage Units

DEPTH



Trays, Shelves, Shoe Racks and In - A - Door Beds 425

^

MIRROR
OPTIONAL

1'-3" TO 1'-6"

PLASTIC LAMINATE
OR WOOD TOP^^

^DRAWER GUIDES—^
(PREFER FULL
EXTENSION TYPE)

> J J J J - ^ ^ J ^ J ^ ^ .

£

y

SECTION

CM

t

-SHELVES
:±c

J,
30" MIN I

KNEE SPACE
PLAN - NO SCALE
RIGHT a LEFT HINGED MIRROR PANELS
PROVIDE 3 -WAY MAKE-UP MIRROR

ALLOW
B" FOR
BIFOLDS
a 2 '/a

"

H INGED
DOORS 2'-6" MAX - DRAWERS

INGER W
:UT-OUTSC

i

ELEVATION SECTION

^METAL GUIDE

,DRAWER:D

'^'

m
CLEAR
FOR BIFOLDS

HINGED
DOOR

COMPOSITE PLAN OF DRAWER BUILT
INTO CLOSET

METAL
DRA^VER
GUIDES
(FULL
EXTENSION
PREFERRED)

WOMEN
8" LIN PER PAIR
or SHOES

A
V MIRF

\\ HINC

01

o
^^

o'
01 /

=3^

4"DRWRS

LIGHT COVE

ELEVATION- NO SCALE

MEN
9" LIN PER PAIR
OF SHOES

PLAN OF DRAWER

DOUBLE BED
MURPHY IN A DOOR BED
DATA

SHOE RACKS

DIM.



426 Residential Laundry Equipment and Garbage Disposers

FREE8TAND1NO-TOP OR
FRONT LOAOINO

UNDER COUNTER FREE8TANDINO UNDER COUNTER

AUTOMATIC WASHERS ( SOME HAVE KICK SPACES , SOME NOT )
AUTOMATIC WASHER -DRYER COMBINATIONS
(SOME HAVE KICK SPACES, SOME NOT )



Residential Ranges 427

3000 00|
I

X X
X X



428 Residential Refrigerators and Freezers

REFRIGERATORS CONVENTIONAL
TYPE WITH FREEZERS -ONE a TWO
DOORS

TO I3.0 CU



Kitchenettes and Compact Dining Spaces 429

COMPLETE

^<.

EXTRA STORAGE UNITS

KITCHENETTE UNITS
Lights and outlets optional, all units 84" to 87" high.

AVAILABLE
WITH RANGE
IN LIEU OF
SINK

COMPLETE NO OVEN REFRIGERATOR W/SINK

PACKAGE KITCHENETTES
See manufacturer's data for actual dimensions.

NOTE :

Check clearance of refrigerator door and hardware against adjoining doors, jambs, roll-up door tracks etc.

Check clearance of lighting fixtures by upper cabinet doors, particularly when ceiling is furred down.

K\s\\\\\\\\^\\\^

£_^S- ^^'

I '/a" FILLERS-

'^c ^ [3 ROLL UP-

c.ROLL UP
SECTION

ACCORDION DOORS POCKET DOORS BI-FOLD DOORS ROLL-UP GRILLE

SECTION
THROUGH ROLL-
UP GRILLE

BUILT- IN KITCHENETTES
Consult Local Building codes for kitchenette and built-in kitchenette requirements.

Recess widths: allow 3" longer than sizes shown above. Provide for air circulation so warm air from refrigerator is not trapped in kitchen recess.



430 Wood Kitchen Cabinets and Work Heights

1



Metal Kitchen Cabinets and Accessories 431

2 1". 2 4", 30"



432 Commercial Kitchen Equipment

WORK TABLE
WOOD a METAL TOPS, METAL LEGS,
DRAWERS a UNDERSHELVES
HT 34" TO 36"

PLATE WARK/IER8
METAL TOPS. BODY DOORS a
SHELVES HEATED BY GAS, ELEC-
TRICITY OR STEAM. MAY BE
FREE-STANDING OR BUILT-IN
OTHER FIXTURES
HT 2' - S" TO 6'- O"

AS DESIRED

BAIN MARIE
METAL HEATED BY GAS, ELEC-
TRICITY OR STEAM. MAY BE
FREt STANDING OR SET INTO
COOK'S TABLE
HT 3-*" TO 36"



Cook's Tables, Sinks, Hoods, and Urns 433

AS REQUIRED
-POT RACK OVER

-)

AS REQUIRED
BAIN MARIE ^POT RACK OVER

-T.

AS REQUIRED
.STEAM TABLE POT RACK OVER



434 Commercial Bars and Stools

\
''-""

^

.^

BACK-BAR \A/ORK SPACE BAR SECTION

2 TAPS= 1'-6"-2'-0"

3 TAPS= 2'-0"-2'-6"

•4TAPS= 2'-6"-3'-0"

SECTION
SECTION-BAR a BACK-BAR
NOTE:
All stock units shown fit under bars in various sizes and

combinations, as may be required by design.

BEER DISPENSER BUILT-INTO BAR SELF-CONTAINED BEER
DISPENSING UNIT

ICE STORAGE
CABINET

PORTABLE
COCKTAIL
WAGON

mfw

.2' -0"-3' -O

ICE CUBES

OOO
O ^1

>'-°"-^'-°;

SET-UP AND BOTTLE
RACKS

2' -O" TO

SANDWICH
BOARD



Beverage Supplies and Equipment 435

Cardboard or Woud
Cases; 16" to 19" x 11

"

to 13" X 8" to 10" h.

9 i/a

CHAMPAGNE
BUCKET

A

KEGS



436 Folding Partitions: Large Panels (Leaf)

X'
-<£ or TRACK

NOTE : SOME SETS OF
DOORS START WITH
A HALF PANEL.

CENTER TRACK
Center track-supported at either the floor or celling.

Panels are connected to each other and are either

manually or power operated.

<£ OF TRACK

EDC3E TRACK
Edge track-supported at either the floor or ceiling.

Panels are connected to each other and are either

manually or power operated.

-$. OF TRACK

--^--1
I

_J-J

STACKING POCKET
Ceiling suspended, unconnected panels, manually

operated only.

SUPPORT

ADJUSTABLE
SPACERS SECURED
TO SUPPORT

TRACK

DOOR CARRIER

LINE OF FINISHED
CEILING FOR CONCEALED
INSTALLATION (CEILING
HEIGHT MAY VARY)

MECHANICALLY
OPERATED
FLOOR SEAL

BLOCKING AS
REQUIRED FOR
SUPPORT

CHANNEL TRACK

LINE OF
FINISHED
CEILING FOR
CONCEALED
INSTALLATION
(CEILING HEIGHT
MAY VARY)

\ /

ANGULAR STACKING

TURNTABLE
FOR STACKING

_<^ OF TRACK

TURNTABLE POCKET STACKING
Door panels are stacked on a pair of overhead

tracks.

Manually operated track switches are provided to

transfer panels to parallel stacking tracks as

indicated.

JAMB-DETAIL '

SCALE I 'A" =
I

JAMB-DETAIL "2"

SCALE: I
'/," = I'-O"

<£ OF TRACK

REMOTE STACK LOCATION WITH STACKING WITH SWITCHES
RIDE PANEL PASSAGE DOOR
VARIATIONS OF TYPE STACKING

1. Panel thickness, width, height, finish and acoustic quality

vary dependent upon size of opening, usage and manufacturer.

2. Enclosures for movable partitions vary. See manufactur-
ers literature for required clearances in pockets.

3. Overhead structure must be sufficient to support movable

partition and must be properly anchored and braced.

4, Leaf type partitions are recommended where rigidity and

flat plane storage are important factors.



Folding Partitions: Accordion 437

METAL FRAME

X TVPE - METAL AND FABRIC <t OF TRACK

"X" Type door is built of a metal frame with a vinyl fabric covering.

Various insulation materials produce a wide range of acoustic properties.

Dimensions given vary according to manufacturer. "A" Dimension varies

from 3 '/4" - 8 '/2".

V TVPE -METAL AND FABRIC
"A" Dimension varies from 3 ^1 1" — 10 Vs" in extended position:

"B" Dimension varies from 2" - 4 Vs".

<t OF TRACK

V TVPE -VS/OOD

"V" Type door is available in metal with fabric covering or in solid

wood panels.

TYPICAL ACCORDION PARTrTIONS
"X" and "V" Types may be installed on a curved track with a minimum ra-

dius of 3'- 6".

All "X" and "V" partitions are ceiling supported and may be manually or

power operated.

FLEXIBLE VINYL .^r-
ACOUSTIC

||( | i lllCLOSURE fHl(OPTIONAL '>
^. INE OF FINISHED CEILING FORCONCEALED INSTALLATION

(CEILING HEIGHT MAY VARY)

MOULDINGs

LATCH-

(OPTIONAL)

JAMB -V^OOD

-V
FLEXIBLE VINYL
ACOUSTIC CLOSURE
(OPTIONAL)

FINISHED FLOOR

TYPICAL DETAIL
SCALE: 1 1/-," = r- O"

POSTS MAY BE
FIXED IN PLACE OR
MAY MOVE WITH
FOLDING PANEL

2-VS/AV POST 3 -WAV POST * - WAV POST
TYPES OF MEETING POSTS

3Ve"/FT OPEN

FIXED JAMB

9 '/*'/ FT OPEN
y ^

-M^^'-^^^^^^W

I
6VV ^31/^^^,

SLIOINO JAMB

N\\\\\\\NN,N,v ;j

SWVFT OPEI^3
V

pi-b

1=^^'^

ROLLINO POST

'If N

3-WAV SWITCH PIVOT SWITCH

STACKING ARRANGEMENTS

TRACK - SWITCHES

GENERAL NOTES
1. Panel thickness, width, height, finish and acoustic quality vary, dependent upon

size of opening, usage and manufacturer. Dimensions given vary according to man-

ufacturer.

2. Enclosures for operable partitions vary. See manufacturer's literature for re-

quired clearances in pockets.

3. Overhead structure must be sufficient to support operable partition and must be

properly anchored and braced.

4. The accordion type partition Is recommended for small openings, which does not

however, preclude its use for large openings.



438 Folding Partitions: Coiled

SECURE TO
ADEQUATE
SUPPORT

LINE OF FINISHED
CEILING FOR
CONCEALED
INSTALLATION
(CEILING HEIGHT
MAY VARYI

-METAL FRAME

COILED PARTITION
METAL FRAME IS STANDARD MANU-
FACTURER'S EQUIPMENT WITH ALL
COILED PARTITIONS

VARIATIONS

SECTIONS

DRIVE MECHANISM

DOUBLE PARTITION COIL BOXES
(USED MOSTLY FOR ACOUSTIC PURPOSES)

fwww^^^'^
LEAD STII.E

1. All coilecd partitions are ceiling supported and may be operated by one of the four fol-

lowing methods:

A. Full manual: Manually extended and manually retracted.

B. Manual-mechanical: Manually extended and retracted by hand crank.

C. Full mechanical: Extended and retracted by hand crank.

D. Electrical: Electric motor extends and retracts.

2. Required floor depression = 2 V4" below finished floor (if operating mechanism is

overhead). Floor depression = 5" to 6" (if operating mechanism is below floor).

3. Minimum radius for coiled partition tract = 2'- 0".

4. Standard material is wood strips, but other materials may be substituted or used in con-

junction with wood, such as metal strips, metal grilles, etc.

5. This is the most flexible partition for curved installations.

\\\\\\\\\\\<
N

Ni\'s\\\\\'s\\S

•777777777777777.

COIL PARTITION FOLDING
'/777777777777777777777777777777777777,

ACCORDION

TYPICAL FOLDINC3 ACCORDION a SIDE COILED PARTITION ARRANGEMENTS



Bulletin Board and Display Case Details; Chalkboard and Tackboard Sizes 439

RECOMMENDED USE HEIGHT OF CHAL-KRAIL ABOVE FLOOR
Sight line requirements not incorporated.



440 Chalkboard and Tackboard Details

TACKBOARD

TOPRAILS

-TACKBOARD

INTERCHANGEABLE TRI»vl'

ADDITIONAL VARIETIES
OF TRIM AND CHALKTRAYS
ARE AVAILABLE .

V\/ALL RAIL

PLYWOOD

-CHALKBOARD

CHALKRAIL CHALKRAIL8 INTERCHANOEABLE CHALKRAIL8 CHALKRAIL
CHALKBOARD
WITH WOOD
FRAMING

CHALKBOARDS WITH ALUMINUM FRAMING
Note: Additional types of trim and chalktrays available.

PORTABLE
CHALKBOARD
PANELS

PLAN
MODULAR DIVIDER

CHALK-
BOARD
OR
TACK-
BOARD

CHALKRAIL

MODULAR UNIT

CHALKBOARD
OR
ACKBOARD

CHALKRAIL

ReVERBIBLE EASEL
ELEVATION AT HINOE

SWING LEAF UNIT

^V

CHALKBOARD
OR
TACKBOARD

CHALKBOARD
OR
TACKBOARD

FIXED PANEL

CHALKBOARD
OR
TACKBOARD

CHALKRAIL CHALKRAIL

VERTICAL SLIDING UNIT HORIZONTAL SLID'Q UNIT

Rex Whitaker Allen and Associates; San Francisco, California



Classroom Fixtures 441

WORK COUNTER

SMALU BLOCKS

LARGE BLOCKS

STORAGE CUBICI-E8

CABINET

FILE RECESS

MOVABLE FILE CABINET SEAT a STORAGE CUBICLES

ZINC -LINED COVER

LINOLEUM LINED

RUBBER TIRES

METAL GRILLE

CLAY TRUCK ALTERNATE CLAY TRUCK WORK COUNTER a OPEN SHELVING

RECORDS

SAND BOX

SONG BOOKS

RECORD PLAYER UNIT

WRAPPING

PAPER STORAGE UNIT

CARPENTRY TOOL CART MUSIC CART REST MAT CART BLOCK CART



442 School Wardrobes

i

n

<-

e

u.

n n

II iJ

EQ. EQ. EQ. EQ.

^

n. u

p

fc

ZQ
hi <
h a:

a.

Q?i

Q *

y 1

ELEVATION
WALL HUNG WARDROBE

SECTION 'C-H'

-V -V -V ^

ll
ll

II

I l[ II

SHELVES WITH HOOK STRIPS

I

ELEVATION

^

SECTION

a X H
lO'-O" - 40 HOOKS
l2'-0"-4.e HOOKS

PLAN
VERTICAL-SLIDING DOOR WARDROBE
8CAL.E'. I/A"- i'-O"

HOOKS ON SHELVING

3 tiers double prong hooks-

4 hooks per foot.

2 tiers double-prong hooks—

3 hooks per foot.

8 hooks in 3'- 0"

T> HANGING POLE

3 hangers per foot.

HANGING DEVICES

Reed B. Fuller; Stetson-Spina Associates; Palm Beach, Florida

TTt

<

<>

ELEVATION
OPEN CUBICLE WARDROBE

SLOPED FLOOR
OR DRIP PAM
FOR CARRYING
OFF WATER

SECTION
SCALE :|/2"= r-o"

/

/

/

/

u.

SHELF FOR
OVERSHOES,
MAY INCLUDE
DRIP PAN
BELOW-

HANOINO SPACE ON
PIVOTING DOOR

HANOINO SPACE ON
REAR WALL

PLAN-RECEDINO DOORS



Prefabricated Shelving; Telescoping Gym Seating 443

n
n

^^
z:^

SIZES TYPICAL WITH
MOST MANUFACTURERS
w



444 Steel Lockers and Basket Racks



Perforated Board Fixtures 445

3 ^

\J>^
SlPMOLE AND DOUBLE HOOKS

SHOE BRACKETS HAT BRACKET

^
V

LITERATURE RACKS TOOL HOLDERS

PLASTIC HOUSEHOLD FIXTURES
NOTE:
Perforated board fixtures are generally for use with '/»" or '/4" hardboard.

* To be used with '/,h" board only.

** To be used with Vj" board only.

Above data is incomplete. Consult manufacturers catalogs for a complete listing of fixtures and dimensions.

Geddes, Brecher, Quails, Cunningham, Architects. Philadelphia, Pennsylvania



446 Library Equipment

BOOK CAPACITY
No definite formula can be given for finding the number of books per gross stack

room areas. Many variables must be considered: size and kind of books (folios,

bound periodicals, etc.); number and width of aisles: stairways, lifts, carrels, etc.;

whether calculations are based on ultimate capacity. Variance has been found to

run from UVi - 19 books/sq. ft., according to local conditions. For rough rule of

thumb, allow 16 books/sq. ft. of gross area.

SHELF CAPACITY S



Turnstiles 447

7'/*'

OVERALL HEIGHT OF DROP-ARM TYPES = 3'-2"

FIXED PORTABLE
COIN - TOKEN OPERATED OR REGISTERING



448 Planning for Postal Service in Office Buildings

GENCRAL. PLANNING NOTES
While planning is in the early stage, consult with the Post

Office Department, Washington, D.C. for suggestions and

guidance regarding facilities to provide the best possible

service.

For methods of providing the security required for mail

rooms, the architect is referred to the local postmaster.

It is suggested that off-the-street loading and unloading be

provided.

Mail Room - General - A security type room is necessary

to protect the mail until delivered. The mail room should

be located at the platform level and if possible have its

own access door to the platform for off-hour service and

building security, except where there is call window or

lock box service, in which case the mail room should be

located at the principal building entrance level. A thirty-

inch (30") security type door to the platform should be

provided. Standard interior environmental conditions

should be provided in this space. Mail room door locks

may be conventional Builder's Hardware. The Post Office

Department will change tumblers of the locks and retain

all keys.

The size of mail room and services provided by the Post

Office from a mail room will vary depending upon the size

and occupancy of the building. The Post Office Depart-

ment has established criteria and definitions of building

sizes according to delivery manpower requirements: Small

- 100,000 sq. ft. or less of leasable office space. Medium
- 100,000 to 200,000 sq. ft. of leasable office space, and

Large - over 200,000 sq. ft. and six floors (levels).

TO PLATFORM

WORK
TABLE

MAIL ROOM

SEE NOTE ON
BUNDLE MAfL

LOCK BOXES

^BUNDLE DROPS' CORRIDOR
PLAN - SMALL OFFICE BUILDING

TO PLATFORM

MAIL ROOM

30" WIDE
DUTCH DOOR
OR SERVICE
WINDOW

MAIL CHUTE
FROM
FLOORS
ABOVE-

CORRIDOR ^BUNDLE DROPS
PLAN -MEDIUM SIZE AND LARGE
OFFICE BUILDINGS

BUNDLE MAIL

Bundle mail drop

and/or letter

drop chute. Pro

vide in accordance

with section

153.6 of Postal

Manual. The
mail chute from

floors above may
terminate in the

mail room.

UNITED STATES MAIL
LETTER MAIL TIED IN
BUNDLES

CORRIDOR ELEVATION
OF BUNDLE DROP

For small office buildings a planning factor of '/z sq. ft. of mail room

for each 1,000 sq. ft. of leasable office space is generally adequate

with a minimum size of 36 sq. ft. A lock box section should be con-

sidered when there are more than 10 tenants.

In a medium sized office building the planning factor for the mail

room size is 1.5 sq. ft. for each 1,000 sq. ft. of leasable space. Plan-

ning should include provision for lock boxes and also for a Dutch

door to serve as a service window for providing other services to

tenants. The backs of all lockboxes in the mail room shall have se-

cure doors with a suitable fastening device. These doors can be hinged

or sliding type. The best location for the mail room is near the eleva-

tors and adjacent to the truck platform. Where 100 or more

tenant firms are expected, the lockboxes may be omitted.

-ROLLER
CONVEY-
OR

)OR^

PLAN -AT EACH MULTI-TENANT FLOOR
Additional small areas will be required on each multi-

tenant floor for servicing by vertical conveyor. The cen-

tral mail room at the platform level would house the term-

inal of the vertical conveyor.

See also, page on Mail Chutes and page on Miscellaneous

Conveyors, for additional information.

For Vertical Conveyors and Tray Storage for handling of

mail in large office buildings see catalogs of manufacturers

of conveying equipment.

TO PLATFORM

WP [

-ROLLER
CONVEYOR

lOO TENANTS
535 SQ FT

vertical'
conveyor

Main Mail Room - 150 tenant firms - the plan is

-the same however, the dimensions would be 26

feet by 27 feet (20' Mini or a minimum of 670 sq.

ft. and so on, see table below.

In a large office building the main mail room will

provide additional services and the planning factor

should be approximately 3 sq. ft. per 1,000 square

feet of leasable space. This may be reduced sub-

stantially where there are several single tenant

floors or multi-floor tenants. Use planning factor

or data from Space Requirements Table, whichever

is smaller.

space REQUIREMENTS TABLE
FOR MAIN MAIL ROOM WITH
VERTICAL CONVEYOR.

PLAN - VERY LARGE OFFICE BUILDINGS

NUMBER OF TEN-
ANT FIRMS IN
BUILDING



Apartment House Mailboxes 449

ELEVATION

^^

^

-M

SECTION
SINGLE TIER

SECTION
DOUBLE TIER

VERTICAL TYPE INSTALLATION

3'- 0"MIN CLEARANCE
FOR REAR LOADING

DOUBLE 1 TRIPLE

DETAIL OF HORIZONTAL TYPE

ELEVATION



450 Mail Chutes and Coal Chutes

SIDEWALK

L
~LINE OF BASE PLATE.

I

LOCKBAND AND CEILING PLATE

^T 18" ROUGH FLOOR OPENING
PACKAGE CHUTE - PLAN

GLASS-
MAIL CHUTE-PLAN
1. May be recessed.

2. Use wide chutes for 8" x 10" envelopes.

SIDEWALK COAL CHUTE - SECTION
Coal chute of cast iron ring and cover placed

outside of building and connected to coal

storage by steel hopper of 12 or 14 guage.

FIN FLOOR

FOUNDATION COAL CHUTE - SECTION
Used where the coal room ceiling is high enough
above grade to allow space for the chute.

TVPE OF



Rubbish, Linen, and Dust Chutes 451

5
i--k

-METAL SKVLIGHT
GLAZED WITH THIN
PLAIN GLASS.

xia.

^TVPE H
FUSIBLE
LINK

DIAGRAMMATIC
SECTION

ELEVATION

RUBBISH OR LINEN CHUTE
C + 4"

Y

W~^'

DIAGRAMMATIC
SECTION
GRAVITY VENT
WITH EXPLOS-
ION BAFFLES

DIAGRAMMATIC
SECTION
FUSIBLE LINKED
FIRE VENT

Flashing and counterflashing at roof penetrations is necessary

to provide watertight connection with roofing material, but

cannot be shown in any detail at this scale. See pages on

flashing.

-TVPE A
ROLLING
DOOR

DIAGRAMMATIC SECTION

RUBBISH CHUTE
RECOMMENDED DOOR SIZES (in inches)



452 Fire Extinguishers

FIRE CLASSIFICATION
CLASS A
Incipient fires on which quenching and the cooling effect

of water is of prime importance. Fires of wood, paper,

textile and rubbish.

CLASS B
Incipient fires on which blanketing or smothering effect of

extinguishing is of prime importance. Fire of gasoline.

oil, grease and fat.

CLASS C
Incipient fires in electrical equipment where the use of

non-conducting extinguishing agent is needed.

OCCUPANCY CLASSIFICATION
CLASS I

Light hazard occupancies (schools, offices, and public

buildings) require one unit of extinguishing capacity for

every 2,500 square feet of floor area for use on Class A
fires and one unit for every 625 square feet for use on
Class B fires.

CLASS II

Ordinary hazard occupancies (dry goods and warehouses)

require one unit of extinguishing capacity for every 1,250

square feet of floor space for use on Class A fires and one

unit for every 625 square feet of floor area for use on

Class B fires.

CLASS III

Extra hazard occupancies (paint shops, etc.) require addi-

tional units of extinguishing capacity beyond the require-

ments specified for ordinary hazard occupancies at the

discretion of local authorities.

NOTES;
1. Classifications from the National Board of Fire Under

writers.

2. In all cases check the requirements of local codes.

WATER BASE
EXTINGUISHERS

PRESSURIZED
CLASS A ONLY

CARTRIDGE
CLASS A ONLY

PUMP TANK
CLASS A ONLY

LOADED
STREAM
CLASS A a B

a

SODA-ACID
CLASS A ONLY

m

FOAM
CLASS A a B

CAPACITY IN GALLONS 2 '/:

DIAMETER

WEIGHT (LBS) 42

2A, '/:E

RECHARGE Weigh cylinder and check annually. In all cases, follow instructions on ex-

tinguisher label.

Recharge after use, discharge and recharge

annually.

EFFECTIVE RANGE 45-55 ft. 30-40 ft.

PRESSURE SOURCE compressed air gas cartridge hand pump pressure chemical reaction

TEMPERATURE EFFECT will freeze 'ill freeze will freeze will operate at -40OF. 'ill freeze

quenches, cools quenches, cools quenches, cools alka-metal salt

quenches, cools and

fireproofs

quenches, cools smothers, cools

NOTE: All water base extinguishing agents are electric conductors.

2

Dimensions below are for 3

makes of extinguisher to

show relative sizes.

CARBON DIOXIDE
CLASS B a C FIRES

HAND PUMP PRESSURIZED

Dimensions below are Tor 2

makes of extinguisher to

show relative sizes.

VAPORIZING LIQUID
CLASS sac FIRES-HAND PUMP

DRY CHEMICAL
CLASS sac ONLY

CAP IN LBS



Hose Racks, Reels, and Cabinets 453

SWING RACK SEMI-AUTOMATIC
ll/2" LINEN HOSE

HUMP BACK SWING RACK
I1/2" a 2i/2" LINEN HOSE

eWINO REEL
I1/2" a 2i/2" HOSE

ROSE CAPACITY



454 Flags and Flagpoles

U.S. FLAG SIZES AS
MANUFACTURED AND



Tower Clocks and Bells 455

i^

BELI. evSTEMS DESCRIPTIONS

CLASSIFICATION:
PEAL 2-8 BELLS
CHIME 9-22 BELLS
CARILLON . .23+ BELLS

PLAYING METHOD
1. MANUAL

Keyboard levers "batons"

Electric console

2. AUTOMATIC
Roll Player

Programed hour strike

Swinging bell ringer

BELL STRIKE MECHANISMS:
1. Wire cables connecting

bell clapper to clavier keyboard.

2. Electric operated hammer
fastened adjacent to bell. The

above playing methods and

bell strike mechanisms can be

interchanged to provide an

automatic as well as a man-

ually operated system.

UNIVERSITY OF CALIFORNIA, RIVERSIDE 22' SQUARE

CLOCK SV8TEMS DESCRIPTIONS

SYSTEM 1

One electric master clock pro-

grammed to control secondary

clocks. Secondary clocks with

self-correcting reset devices to

keep all clocks coordinated.

Master clock programmed to

control bell strike mechanisms

on the quarter, half, and full

hour.

SYSTEM 2

One synchronous electric

motor driven clock with

mechanically operated

shafts direct to indicators

on clock face.

Movement size correlated

to size and quantity of

clocks.

Clock dial design and size

is unrestricted. A minimum
clock dial radius is equal

to 1/15 of its height above

the ground.

1

^i;ii:)Ci

^ "^=T==

^5MfiS5S

CARILLONNEUR ^

in

SECTION

GENERAL INFORMATION
Provide maximum wall open-

ings at belfry area.

Provide separate areas for

both bell and clock move-

ments.

Provide vibration isolators

at each bell support to

prevent vibration to struc-

ture.

Cast bronze bells of:

80% pure copper

20% pure tin

The minimum space below

the largest bell to the belfry

floor should equal the large

bell diameter.

BELL



456 Dimensions of Computers and Data Processing Equipment

NOTES:
Data processing equipment on this page is shown to

assist the architect with sizes in planning and to in-

dicate the degree of variation in size and design of

equipment. Many other variaties of equipment by

other manufacturers are available.

Each installation is unique and equipment is con-

stantly changing. Flexibility in planning and ac-

cessibility to supporting mechanical systems are re-

quirements. Pedestal floors provide support for uni-

form or concentrated loads. Space below floor ser

ves as plenum, duct space, electrical cables for com

puters, etc. Equipment supplier must be contacted

at initial planning.

OENERAL DESIGN REQUIREMENT:

1. Heating and electrical system: separate from

building to minimize shut downs. Tempera-

ture 600-90°, humidity 20%-80% with fil-

tered, dust-free air.

2. Walls: non-combustible and sound treated.

3. Floors: accessible and non-combustible and

to retard sound vibration.

4. Ceiling: acoustic type and non-combustible.

5. Lighting: 60 to 80 foot candles desirable,

40 ft. candles minimum. Avoid direct sun-

light.

6. Doors: large enough to accomodate equip-

ment.

7. Fire detection system.

I.B.M. 1131 i V^/GT : 760 LBS.
S.IOO B.T.U./HR.

. B.M. 2030; WGT : I500 LBS
,SOO B.T.U./HR.

I.B.M.2020: WGT'.I^OO LBS.
9.000 B.T.U./HR.

I.B.M. 2050 ; WEIGHT eSIO LBS. 300'4.4 B.T.U./HR

CENTRAL PROCESSING UNITS

RACEWAY FLOORS
COVERS REMOVABLE/CUTOUTS IN COVERS

PEDESTAL SUPPORTED PANELS
PANELS REMOVABLE/CUTOUTS IN PANELS

SUBFRAMINO SUPPORTED PANELS
PANELS REMOVABLE/CUTOUTS IN PANELS

ACCESSIBLE COMPUTER FLOOR SYSTEMS

Robert L. Plumley, AIA; Seibert, Hunter, Shute & Plumley, Medford, Oregon



Dimensions of Computers and Data Processing Equipment 457

CARD READER
WGT A^O LBS,
1,200 BTU /HR CARD READ PUNCH

^GT 575 LBS
2,200 BTU / HR

CARD READ PUNCH
WGT I050 LBS
3.000 BTU /HR.

PRINTER
WGT : B25 LBS.
4-.SOO BTU /HR

MAGNETIC TAPE UNIT (DBE.)
WGT: I600 LBS
7.000 B.T U /HR

CONTROL UNIT
\A/GT lOOO LBS
7,000 BTU /HR.

DISPLAY STATION
WGT : 45 LBS
477 BTU /HR

DIRECT ACCESS STORAGE
WGT; 4200 LBS .

I,700 B.T U /HR
PAPER TAPE PUNCH
WGT : 2S LBS

PAPER TAPE RECORDER
WGT 15 LBS

Robert L. Plumley, AIA; Seibcr-t, Hunter, Shute & Plumley; Medford, Oregon



458 Pew and Seat Details

4'-0" MINIMUM WITH KNEELERS
3'-<»" MIMIMUM WITHOUT KNEELERS 2'-6Vz '' M IINJ. syiTHOUT KNEELERS

2'-8"MINIMUM WITH KNEELERS

1V2" THICK SHAPED
SEAT (OR MOULDED
PLYWOOD)

SOLID CAP MOULDING

3/« " MOULDED PLYWOOD BACK'
(STRAIGHT BACKS ALSO USED)

FRONTAL a PEW WITH FOLDING KNEELER PEW WITHOUT CUSHION PEW AT RISER

PEW SPACING
BACK TO BACK
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460 Carpet and Rug Sizes; Linen Sizes

STANDARD CARPET



Venetian Blinds 461

TYPE OF
SLAT



462 Draperies and Drapery Hardware

TWO CHANNEL EXTRUDED ALUMINUM TRACK— CORD PULL FLUSH, RECESSED OR BRACKET MOUNTED



Chairs 463

AVER 2 3

n

AVER 2 3

ARM CHAIR DIMENSIONS

^^r-

AVER 20
I a '/2 - 3 2 v*

AVER. 2 2

SIDE CHAIR DIMENSIONS

20
35

VIENNA CHAIR
THONET INDUSTRIES

W 24



464 Lounge Chairs



Conference and Dining Tables 465

RECTANGULAR
WIDTH



466 Sofas



Sleeping and Bedroom Furniture 467

STANDARD MATTRESS SIZES



468 Tables and Cabinet Pieces

TYPICAL END OR SIDE TABLE DIMENSIONS
DESCRIPTION!



Lamps, Planters, Benches, Stools 469

(^T<}

A. Arco Floor Lan(p - Stendig - W 86, H 90.

B. Floor Lamp - Habitat Inc - W 13, H 68.

C. Floor Lamp - George Jensen - Diam. 13 V 4, H 56.

D. Utegem — Lightolier - Base: 2 '/ ; cube. Shade: Diam.

3, H 6 - 15.

E. Torchiere - Nessen Lamps - Diam. 11 '/ 1, H 64 '/I-

F. Reflector Floor Lamp - Nessen Lamps - W 21, H 50
G. Luxo Lamp — Luxo Lamps - Total extension: 45.

H. Table Lamp - Knoll Associates - Diam. 18, H 30 '/i-

I. Cube Lamp — Habitat Inc. — 15 '/ 2 cube, 12 sphere.

U. Table Lamp - Nessen Lamps - W 18, H 36, Base: W 7,

D 3 '/i. H 17.

AVAILABLE DIAM. 16.18,22, S 26

\^

WOOD PLANTER
HABITAT INC.

CYLINDRICAL PLANTERS
ARCHITECTURAL POTTERV



470 Stacking and Folding Furniture; Modular Seating

W 23 ''s

D 2 I '^2

PLASTIC STACK CHAIR
HERMAN MILLER. INC.

KIKI STACK ARM CHAIR
STENDIG INC.

^-O/A ROWLAND CHAIR
GENERAL FIREPROOF

ALBIN60N CHAIR
KNOLL ASSOCIATES

STACKING CHAIR
HANSEATIC FURN.

RECTANGULAR RECTANGULAR

L



Radios, Stereos, Television, and Pianos 471

PORTABLE T. V. W 9. D 8 V^ , H lO

PORTABLE RADIO W 12 '-i , D S *e .
H lO '/«

TABLE RADIO W lA^M , DT. H51/2

PORTABLE TV. W 12 '/2
, D 9% ,

H a '/e

© ® ^g© in®

E. MODULAR SOUND SYSTEM; MAIN UNI

SPEAKER:
F. PORTABLE STEREO
G TABLE RADIO
H. CLOCK RADIO

®
r^

W 23, D 14 '/a, HB '/z

W II I'a. DS'Vs, H 19 '/2

W5I%. D 15 '^6. H IS '/16

\A/ I3^6.D5 ')l6.H 7 1/e

W 15 '/4
. D 6 '/e. H 7 '/«

© [noil® ?̂



472 Juvenile Furniture

STANDARD JUVENILE MATTRESS SIZES
TYPE



Desks 473

AVERAGE - 60

/^/ERAGE SO

DOUBLE PEDESTAL DESK

SECRETARIAL DESK
W 72
D 36
M 29
TRANSITION LINE DESK
STO\A^ DAVIS FURNITURE CO.



474 Credenzas and Office Chairs

TYPICAL CREDENZA DIMENSIONS



Filing Equipment 475

D



476 Steel Storage Units



School Desks and Seating
'-7q

•42" MIN.

MIN. MINI

^
FIXED ARMS FOLDING ARMS V^/ITH IB" TOP -4-5"

TYPICAL CLASSROOM
ARRANGEMENT

TYPICAL LECTURE ROOM ARRANGEMENTS
'^0''"E:|Vlinimum spacing of tablet arm chairs with either fixed or fold-

ing arms is governed by manufacturers who make various sizes

of tablet arms.

Minimum spacing for fixed pedestal seating alone (no tablet

arms) is 32 ".

FIXED PEDESTAL CHAIRS WITH FOLDING OR FIXED TABLET ARMS

30"To

MOVABLE SEATING AND DESKS

AVAILABLE 24" \A/IDE X 48"
LONG, ALSO 30"X48",
30" X SO", 30"X 72",AND
4 2" X 60"

CAFETERIA, LIBRARY
OR STUDEMTS" TABLE
(WOOD, OR PLASTIC, AND METALI

AVAILABLE 24" VA/IDE
X 4B" LONG, ALSO
30" X 60", 30" X 72"
AND 36" X 72"

^^

TABLE
(WOOD, OR PLASTIC, AND METAL)

STUDENTS' TABLE
(\A/OOD AND ENAMELED METALI

MOVABLE TABLES a DESKS

-P-, Q QDQ, QQQPiOQ Q Q QD Q D_ QQQQQQQQ.

ddOODDDO

MOBILE OR STATIONARY ONE-FOLD TABLES WITH ATTACHABLE STOOLS, CHAIRS OR BENCHES

Reed B. Fuller; Stetson-Spina Associates; Palm Beach, Florida



478 Folding Chairs

Range of Sizes



Checkrooms and Equipment 479

SINGLE FACE DOUBLE FACE 8IDEWAV COLLAPeiNO CENTER SPLIT

METAL COAT AND HAT RACK6 PORTABLE (COLLAPSIBLE) COAT AND HAT

NOTE.

Allow V4 sq. ft. per person which allows for coat on

hanger, hat, umbrella and overshoes. Allow approx-

imately 20% of hanger capacity for overshoe um-
brella racks. Standard hanger spacing is 3" o.c. (4 per

lin. ft.). Capacity may be increased 25% by spacing

2 Vz" o.c. (5 per lin. ft). Use of hooks increases ca-

pacity to 8 per lin. ft.

SHELVES
MOVABLE
IN 2"
INTERVALS

UMBRELLA RACK

^C_S"

<->

UMBRELLA RACK

4ETAL RACKS

2'-6"MIN
3'-0"AVG

h
VS^OOD RACKS DOUBLE FACE SINGLE FACE

TYPICAL CHECKROOM LAYOUT WOOD CHECKROOM SHELVING

^^. HANGERS

HrT^B
OPEN COAT UNIT

COAT TREES COAT AND LOCKER UNITS
COMBINATION COAT, HAT,
UMBRELLA .OVERSHOE
RACK
Above model may be mounted back-

to-back. Portable models are mount-

ed on casters. Models available with

or without umbrella and overshoe

racks.

UMBRELLA A OVERSHOE RACK

J. C. Mayer; William B Tabler, FAIA; New York, New York

HOOK - WALL RACK HANGER -WALL RACK



480 Drafting Room Furniture and Equipment

Adjustable metal or wood legs.

PLAN
BASIC TABLE

Drafting &/or engineering table available in

wood, steel or in combination. Various drawer

and pedestal arrangements available. See manu-

facturer's literature.

SO" a 72"

PLAtSI

TYPICAL DRAFTING TABLE

Adjusts to desired height by foot pedal,

takes any stop, vertical or horizontal.

4B" a 60"

PLAN
"AUTO-SHIFT'

Draftsmen use drawers

and reference area

behind them.

"Auto-shift" provides

drawing and reference in

only 36 sq. ft. per man.

DRAWING TABLE

Variation of tracing ta-

ble available on base

similar to basic table.

TRACING TABLES

Tracing tables are ob-

tainable with 22" X

24" or 24" X 36" glass

tracing units.

Portable boards avail-

able with tracing areas

up to 24" X 36 3/4".

Adjustable trestles or hor-

ses available; adjust from

39" to 47" in height.

TRESTLES a BOARDS

96" a I20'

72" a 84"

•48" a 60'

DRAFTINO a TRACING TABLES, TRESTLES a BOARDS

BACK ADJUSTS lO" TO
B'/p" ABOVE SEAT

VARIABLE
SEAT
I-EK3MTS
FROM 17',

TO 34"

Sizes shown are obtain-

able from leading sup-

pliers and manufactur-



Drafting Table Arrangements 481

S'-O" TO 6'-0

MINIMUM AREA
AREA PER MAN



482 Filing and Reproduction Equipment for Drafting Rooms

PLAN FILE

Steel shown, wood similar; depth 28 Vj
40 V4" to 79 Vi 6"; drawer extends 26"

PLAIM CAP

ROLL FILE

2 DRAWER
UMIT VERTI-
CAL FILES

3 DRAWER
UrsjIT VERTI-
CAL FILES

FLUSH BASE

WALL MOUNTED
DATA FILES
i'/« ' X a"x 11 Va

'•

WALL MOUNTED
RACK FILES
FOR FRICTION
TVPE BINDERS
18" TO 42" AT
6"

I NTERVALS

BASIC "PLAN HOLD" FILE UNITS
FILE VARIATIONS AVAILABLE
ON ROLLING STANDS AND
CIRCULAR CAROUSEL STANDS.

STACK HEIGH7
AS REQUIRED
ADJACENT
STACKS CLIP
TOGETHER
FOR LATERAL
STABILITY

A2V2"
TYPICAL ROLL FILE UNITS

' to 50 '/2"; width

to 42".

CABINET CLIP FILE CABINET VERTICAL FILES CABINET ROLL FILE

VERTICAL FILE
41 ^e" TO 54%

VERTICAL PLAN FILE

TRANSPARENT
PLASTIC STORAGE
TUBE 2" DIAMETER
13" TO 55" LENGTHS

METAL STORAGE TUBE
2 V2" a 4" DIAMETER
31" TO 55" LENGTHS
STORAGE TUBES

FILING AND STORAGE EQUIPMENT

MACHINE SHOULD BE
MOVABLE FOR CLEANING
AND REPAIRS

Shown above, left to

right, are stencil, spirit,

and offset duplicators.

Shown below, left to

right, is an electrostatic

facsimile machine and

a photocopy machine.

PRINTER a DEVELOPER

The process used determines the require-

ments of space, light, plumbing and ventil-

ation.

For reproduction of tracings a printing

and developing unit is necessary. The
printer is above the developing unit.

With the two units and the proper

chemicals and paper, blueprints, black

and white and bluelines, and other types

of copy are possible.

When choosing equipment the size and

type process is determined by the indi

vidual requirements of the office.

The machines should be ventilated for

heat and chemical fumes. The 42"

machine is the most commonly used in

medium sized offices.

REPRODUCTION EQUIPMENT

Richard Robinson; The Spitznagel Partners, Inc., Sioux Falls, South Dakota



Household Equipment 483

5" *
COFFEE
ORINDER

CAN OPENER

J=zi-+
tfl

SAUCEPOT

2.*" -*- 30



484 Kitchen Equipment and Utensils

UTILITV KNIFE

PARING KNIFE

TV7 ^"""^

w



Residential Maintenance Equipment 485

t^

A6H CAN

\ 1-7 DIA
"

UNDERGROUND
GARBAGE CONTAINERS J,

I'-O" TO I

OIL DRUM

STEP STOOL
STArjDS BY ITSELF
FOLDED



486 Garden Equipment

91/2

=^^:4 -C>3 -^^?
=="^ i^V-^ ai>^ -

I i^
CULTIVATOR FORK

GRASS
TROWEL CLIPPERS

PRUNING
KNIVES

PRUNING
CLIPPERS

DIPPLE KNEE PADS BRUSH HOOK
WAVE LAV\/N
SPRINKLER SPRAYERS POWER SPRAYER

KNAPSACK
SPRAYER

S

BAMBOO STEEL SPADING
FORK

^: \D

X^
u

PULL- HOE TURF
WEEDER EDGER SHOVELS & SPADES

Q
i-art,=- ti

f

D.

^

H-

GRASS
WHIP

j^\

GRASS
HOOK

CULTIVATOR
a HOE

CULTIVATOR
a WEEDER

SNAP-CUT
PRUNER

POLE TREE
PRUNER TAMPER SCYTHE

44" » 51'

tf"^

GARDEN CART WHEELBARROW CULTIVATOR ON WHEEL

FERTILIZER.
SPREADER a
GRASS SEEDER

1 -°' 1 \^

|_l->'-»-SI
I,

-2*" — -jO" I
g-1' »- 30 '

I 1 ^^ 1 l'°'-"' i

WALKING SPRINKLER POV^ER MOWER ROTARY POWER MOWER MANUAL LAWN MOWER

^
LAWN SWEEPER HOSE REELS HOSE NOZZLES



Luggage 487

WARDROBE
HANC3ER SECTION

:

REGULAR lO"
LARGE 12"

FOOT LOCKER OR CAMP TRUNK
DRESS TRUNK SIMILAR CONSTRUCTION
22"-«-24" K 2I"-^ 22"D 36"—39"W

STEAMER

TRUNKS

MEN'S LUGGAGE
AVAILABLE IN MATCHED SETS.

CLUB BAG WOMEN'S LUGGAGE TRAIN CASE
AVAILABLE IN MATCHED SETS



488 Musical Instrument Cases and Electronic Organs

Dimensions shown are maximum of several models.

If several styles exist, the longest, widest, and

highest dimension found in the group are given.

TWO PIECE TUBA

STREET TYMPANUM

CLARINETS:

Soprano H. 9", W. 15", D. 5"

Alto H. IV, W. 18", D. 5

ass H. 11", W. 35", D. 8 TENOR TROMBONE
BASS 37"xl2"xl4'

FRENCH HORN
MELLOPHONE 22"xl3"xl6"
EUPHONIUM 36" X 14" X 18"

-^S=*=^

TRUMPET

BARITONE SAXOPHONE TENOR SAX. ALTO SAX.
REEDS

ORGANS



Radio, Television, and Stereo Sets 489

AMPLIFIERS AND TUNERS



490 Slide, Movie, and Overhead Projection

SEATING FOR
ENTERTAINMENT,
AESTHETIC
JUDGEMENTS

BEADED SCREEN MATTE SCREEN LENTICULAR SCREEN
I SHADED AREA -SATISFACTORY SEATING
FOR INFORMATIONAL MATERIAL ONLY )

COMPARISON PROJECTION
( MATTE OR LENTICULAR
SCREEN

)

RECOMMENDED SEATING LAYOUTS
NOTE VV = \A/IDTH OF SCREEN

AVERAGE SLIDE



Movable Equipment for Sports and Games 491

ll"TO ll'/^"H
BALL : 8 '%2'TO

e=%2"DiA.

NET : 3'- O" \A/IDE

VOLLEV BALL

e=%2"To
9^/-" DIA.

SOCCER a 6PEEOBALL

DIMENSIONS SIM-
ILAR TO
FOOTBALL

FOOTBALL
BALL DIMENSIONS

BASKETBALL
I" MAX

DISC t^

Uk

STANDARD BALL
eS/n"DIA.MAX.

QUOIT
QUOIT STAKE
l'-3'/2"

CUE.6'-3" MAX.
.v^^H

DUCK BALL
5"DIA. MAX.

SHUFFLEBOARD BOWLING

HORSESHOE
HORSESHOE STAKE 2'-0"

HORSESHOE a QUOIT PITCHING

s - e" ±

RIFLE
STANDARD TARGET SPRINC5
CATAPULT OR TRAP 4 1-52" DIA.,
31*" OZ

SKEET a TRAP SHOOTING

8 BALL RACK 9 BALL
RACK

BALL 2'M" TO 2Vs" DIAMETER
4-'- 6" TO 4' - 9"

d
4^ #

FENCING BILLIARDS a POOL

SHOOTING

SET OF 8 BALLS a I JACK
BALL : 4'/2" DIAMETER
JACK : 2" DIAMETER

LA\A/NI BOWLS

ICE HOCKEY

<J ^ ^ 4 4 4 4^
I SPOONS I I LONG I I MEDIUM I I SHORT I

OOLF BAO OOLF CART GOLF CLUBS

OOLF (FOR MOTORIZED GOLF CARTS FOR PASSENGERS. SEE MISCELLANEOUS VEHICLES)

Jacques J. Amsellem, AIA; Silver Spring, Maryland



492 Movable Equipment for Sports and Games

I QUART BAI'
CANTEEN

TACKLE BOX LANDING NET

A

B

ANGLING

Pi

D

4-
TRICK SKI

^ WATER SKIS

FLIPPERS, FINS MASK

SKIN DIVING

SNOR- DIVING
KEL LUNG

BALL ! S"^a" DIA

WATER POLO
WATER SPORTS EQUIPMENT

MEN 16 LBS.
TO S l/e" DIA

WOMEN a UBS.
3^/*' XO 4 Ik-" DIA.

,^ METAL
. / SPHERE

16 LBS.

TARGET
ARCHERY

00
oz
0=5
IZ

JAVELIN

HIGH HURDLE
3'-6" COLLEGE MEN

a ADULTS
3'- 3" HIGH SCHOOL

BOYS
2' -O" GIRLS a
TO WOMEN
2'- 6"
LOW HURDLE
2'-6"COLLEGE MEN

a ADULTS

HORIZONTAL BAR

PARALLEL W r-1' TO 2-2"
3'-0" TO 11'-

3- 7" TO 6'-

LOW W 1-3' TO 1-
PARALLEL L 5-0" TO B-
BARS H; f-4.'

12' - O" TO 16'- O"
POLES BAMBOO,
STEEL OR FIBER-
GLASS

POLE VAULT
4 LBS 6 '4- OZ.
DISCUS

riELD EVENTS EQUIPMENT

For Physical Education,

High Bar fixed at

7'- 6 '/i"; Low Bar

adjusts at 50 mm. in-

crements (about 2")

from A'— 0" to

5'- 9",

For Competition,

High Bar is fixed at

7'- 6 '/:": Low Bar

adjusts at 50 mm. from

4-0" to 5- 1".

ROPE: I '/a' DIA
CLIMB: 20' - O"
ROPE CLIMBING
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BOX OF ONE DOZEN TIN OF 3
BAULS BALLB j^,iv_4

RACKET PRE66

^



494 Movable Equipment for Beaches and Camping

"



CHAPTER 13

ASSEMBLED CONSTRUCTION

Floor and Roof Framing Systems



496 Criteria for Selection of Floor Framing Systems

TOP SURFACE SUITABl-E TO RECIEVE FINISH FLOOR -(with minimal use of mastic type underl-avment )



Criteria for Selection of Floor Framing Systems 497

CEILINGS ARE INDICATED



498 Criteria for Selection of Roof Framing Systems

TOP SURFACE SUITABLE



Criteria for Selection of Roof Framing Systems 499

ceii-iNoe



500 Roof Construction Subframing Components

ROOF DECKS Dimensions vary from manufacturer to manufacturer and are shown for prelimmarv space allowance.

TYPICAL EXAMPLES • FLAT ROOF PITCH ROOF
SUITABLE FOR DETAIL

NUMBm

METAL
DECKING

corrugated

steel

METAL
DECKING

corrugated

steel

METAL
DECKING

corrugated

steel

deck no. 3

H. H. Robertson

in galbestos

max. length

12'-0"

Q deck no. 12

H. H. Robertson

most economical

for long spans

\r\r\r^zt2
section 21

H. H. Robertson 10 '-0" to 20 '-O'

most economical

for medium spans

METAL
DECKING

corrugated

steel

ukx deck

H. H. Robertson

fluted or flat

ceiling cells for

electrical conduit

METAL
DECKING

corrugated

steel '•y\r\/\r\:
super rib type A
Wheeling Corr. Co 4'-0" to 9'-0"

limited by

shipping

may be used

inverted

super rib type B

Wheeling Corr. Co. 4'-0" to 12 '-0'
limited by

shipping

may be used

inverted

METAL FORM
& CONCRETE

3'-0" to 10'-6' 7'-2" to 21 '-6'

this is a comb,
metal form & cone,

to comprise a deck

METAL FORM
& CONCRETE

corr. steel &
cone, topping

xCONC VARIES corruform

Granco Steel Co. 3'-0" to 4 '-6" 6'-3" to 20'-3'
this is a comb,

metal form gi cone,

to comprise a deck

precast

concrete -*-t?'

channel slab

Cone. Plank Co. 6'-0" to 9'-0"

precast

concrete ^It:
cone, plank

Cone. Plank Co. 7'-0" to 10 '-O'

yes

yes

this is a nailable

plank

precast

concrete
iP,,T ,, 'f ,, t , . ? .. ? ., ? , r

'~J".^3/<"

composite

cone, plank

Cone. Plank Co.

7'-0" to lO'-O'
nailable plank

with 1
" wood

fiber insulate bd.

precast

concrete

nailable slab

G. Rackle & Son

maxirr
6'-0'

this is a nailable

plank

precast

concrete r.Q.ono.n
6", 8"
10". 12"

flexicore

Flexicore Co.

16 ",20'

& 24"
24'-0",32'-0"
40'-0",48'-0"

precast wood
fiber & port,

cement

composite

porex panel

Cone. Plank Co.

composite porex

has a nailable

cement surface
precast wood
fiber & port,

cement

porex plank

Cone. Plank Co. 3-0" to 4'-0"
porex has a

nailable cem. surf.

wood fiber

board ^^^^^It P
' tectum

Nat. Gyp. Co.

32" &
48"

4'-0" to

12-0"
laminated

decking

-^.;;.s" laminated deck

Unadilla Co. -11" to 2r-3' 8-0" to 20 -O'
precast gyp.

plank :>:t
gypsum plank

U.S. Gypsum Co.

4-0"
7'-0"

poured in

place a-3^
poured gyp.

U.S. Gyp. Co.

2'-0 5/8 "&
2 '-8 5/8"

t & g four sides

th metal edges

INSULATING
PANEL

cane fiber &
cement asb.

facing
iimmmiiiimm^^

cemesto pan.

Celotex Corp.

design of poured

gyp. depends on
form board sizes

POURED
CONCRETE

cone, formed

in place
when designing

poured in place

cone, use CRSI
handbook

INSULATION STEEIL ROOF DECK-

INSULATION

DETAIL 2 DETAIL 3

ROOFING ROOFING

OCTAIi. 4
NOTE:

DETAIL e

GRAVEL GUARD

DETAIL B

See pages on roofing and flashing for conditions at metal roof edges (gravel guards), for flashing, and at junctures of metal flanges of flashing materials with roofing.

Morris Winkler. Curtin, Kane, Gere and Ashley, AIA; Syracuse, New York
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ROOF DECKS see note at bottom of precedimg page
r-P GALV. TEE CUPS AT

^ ROOFING 1"^ DIAG. CORNERS
>'^__======^~~TJ '

/l
^'"'^'^ REQ'D

l£j in

WOOD NAILER
CAST WITH
SLAB

DETAIL 7

RIGID INSULATION
AS REQ'D

DETAIL 8
HIP OR RIOOE SECTION
DETAIL 17

DETAIL 9

24"STD. WIDTH

DETAIL lO

\A/ELD ANGLES
TO SUPPORT
NG STEEL



502 Sound Control

GENERAL NOTES
Choose quiet, protected site; orient building with doors and windows

facing away from noise sources.

THE NATURE OF SOUND
Sound is a vibration in an elastic medium; its production requires

a source and a path; it travels to a receiver (the human ear, usually).

Arrange building spaces with noisy equipment and noisy activities

together, away from quiet spaces.

Choose quiet mechanical equipment.

Air, fluids, and building materials are paths; materials possess mass,

and therefore inertia; their oscillating motion when excited by acoustical

energy is governed by laws of motion.

Consider acoustical properties of all materials, systems and construc-

tions before choosing any.

FREQUENCY OF COMMON SOUNDS
TVPE OF SOUND



Architectural Sound Control 503

1. USE OF THE STRUCTURE
SUBJECTIVE NEEDS- DETERMINES CRITERIA

TYPE OF SPACE



504 Sound Isolation Requirements

STC-rating number (see another page in this series

for explanation) in this chart indicates approximate

center of a range; for example:

STC-37 means STC-35 to less than STC-40
STC-42 means STC-40 to less than STC 45 etc.

Test procedures and variables in construction require

a tolerance of approximately ± 2 to 3dB. The ear

recognizes 3 dB change as just noticeable.

All STC numbers are based upon laboratory data.

Actual field installations usually test approximately

3 to 5 dS lower.

Performance criteria assume normal background

level in "Room Being Considered" and average

construction cost range for building.

For low-cost construction or high background

level, criteria may be reduced 3 to 5 points. For

high-cost construction or low background level,

criteria may be increased 3 to 5 points.

The following table is a fairly reliable, conservative

guide for choosing partition constructions. It as-

sumes no holes, "leaks" or significant "flanking

paths"; a so-called normal spectrum of background

sound in the room; no unusual or extreme extrane-

ous noise conditions; and no "special" conditions

or highly critical uses for the spaces. For auditori-

ums, theaters, recording studios, music schools, and

similar areas; for large hotels, apartments, dormi

tories and similar buildings; and for any structure

where the amount of wall construction is large

enough to make the economic multiplier very large,

professional advice is the only safe economical course.

BACKGROUND SOUND (often referred to as

"masking"):

A. Low background level. . .Under NC-25.

Quiet suburban or residential areas. No ventilating

or mechanical equipment sounds. Little or no

traffic noise.

B. Normal or average background level . . . NC-26

Continued on next page.

SOUND ISOLATION CRITERIA
TYPE OF OCCUPANCY
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to under NC-35. Some distant traffic noise or light

street traffic. Some ventilating air sound and occa-

sional low level mecfianical equipment sounds.

C. High background level . . . over NC-35. Street

noise and traffic sounds. Noisy central ventilating

system or window air conditioner unit.

Note: All of these background levels assume no

unusual sounds such as persistent pure tones, distinct

and unusual signals, strongly perceptible vibration,

or similar stimuli.

All exterior or other areas which are the source of

"extraneous" noise are assumed to have a normal or

usual noise level and type of noise for such areas.

If extraordinarily high noise levels exist, as in the

near vicinity of engine test stands, airports with

heavy jetplane traffic, or near heavily traveled high-

ways with heavy truck traffic, or in similar circum-

stances, increase all isolation requirements by up to

5 points — or consult a qualified acoustical consul-

tant.

FLOORS should provide isolation against:

AIR-BORNE SOUND at least equal to that of the

partitions and preferably 3 to 5 points better.

STRUCTURE-BORNE (IMPACT) SOUND: at least

equal to the FHA criterion of (see 9th Pg. in this

series) (for floors immediately above the following

spaces)

Multi-family dwelling rooms,

hotels, motels etc.

Single family dwelling rooms

School classrooms

Offices

Auditoriums, lecture rooms,

and similar spaces

Radio studios, music areas,

and similar spaces

INR =

No requirement

INR = -5

INR = -5

INR = -1-5

Use professional

consultants.

SOUND ISOLATION CRITERIA

TYPE OF OCCUPANCY



506 Control of Air - Borne Sound Transmission

FIGURE I

Note: The "mass law" curve rises

at the rate of 6 dB per octave.

1 1

10



Sound Transmission Loss: Partitions and Walls 507

The STCRATING of ordinary "base constructions" is list-

ed in the following tables. The tabulated results represent

reasonable averages of many tests by several laboratories

and testing agencies. While the values may differ slightly

from published data from a specific laboratory or manu-

facturer, they are conservative and representative of the

particular construction described. ISee another page for

further explanation and qualification.) For any construc-

tion v\/ith unique details or characteristics, refer if possible

to actual laboratory test data and the qualifying descrip-

tive details of the test specimen.

SOUND



508 Sound Transmission Loss: Partions and Walls

SOUND TRANSMISSION LOSS-WALLS AND PARTITIONS OF MASONRY
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SOUND TRANSMISSION LOSS - STUDLESS AND SPECIAL DRYWALL CONSTRUCTION

BASE CONSTRUCTION WEIGHT (Ibs./ft. ) STC RATING PLANS (NO SCALE)

t/1



510 Control of Structure - Borne Sound Transmission

GENERAL NOXES

:

In addition to "air-borne" sound transmission, floors are

subject to Impact or structureborne transmission of noises

such as footfalls, dropped objects, scraping furniture.

Impact noise rating INR refers to a rating system which

compares the effectiveness of floor constructions in Isola-

ting against transmission of Impact sounds to spaces below

the floor. It is based upon an international standards or

ganization test method which employs a tapping machine

of known performance characteristics.

A "standard contour" which reflects subjective response

to noise is fitted to the curve of the noise level measured

in the room below the floor. The relative vertical position

of the contour determines the Impact noise rating and

compares and rank-orders constructions.

The tapping test method is based upon experience gained

largely from tests of the heavy masonry floor con-

structions widely used in european apartment and multi-

family buildings. It tends to overrate the effectiveness of

floor coverings such as carpet; it does not appear to eval-

uate properly the effect of heavy, slow impacts nor of low-

frequency impact sound; and it does not reflect accurately

the performance of lightweight floor constructions such as

the more common U'

the more common U.S. wood|Oist floors and similar

systems.

While some government agencies include INR require-

ments in their specifications', the method has not been

adopted in this country, and it has not been accepted as an

ASTM standard.

Field measurements of sound pressure levels in the room
underneath a floor construction on which a standard tap-

ping machine is operating should not exceed this curve by

more than the tolerances specified in section III—A— 3 of

the text of F.H.A. no. 750 guide. Impact Noise Control in

Multifamily Dwellings.



Sound Transmission Loss and Impact Noise Rating: Wood Framed Floors 511

For a discussion of STC-rating of floor constructions, see "Control of Air Borne Sound Transmission" and "Sound Transmission Loss" pages.

Tfie INR (Impact Noise RatingI of constructions in the following tables follows the procedure of the FHA No. 750 guide, since this rating system now has considerable acceptance in the United

States, and the system is reasonably comparable with European systems.

SOUND TRANSLATION LOSS AND IMPACT NOISE RATINGS - WOOD FRAMED FLOORS
BASE CONSTRUCTION WEIGHT (lb. /ft. 2) STC RATING INR RATING SECTIONS

1/2" PLYWOOD SUBFLOORS AND STANDARD OAK
FLOORING - NAILED TO JOISTS

25 -28

ft./iyj.fuesm: ^^

Ooo

9x

DITTO - PLUS 5/8" GYPSUM BOARD CEILING NAILED
TO UNDERSIDE OF JOISTS

10 37

DITTO - EXCEPT 3/8" GYPSUM LATH AND 1/2" SANDED
PLASTER

15 39 -15

I. .
'

. r n..-. > •u«<AM<(«v.^ ,
„-«. ;:::g^

DITTO - EXCEPT METAL LATH AND 7/8" SANDED
GYPSUM PLASTER (3 COATS) 39 -15

li<-A('KA<W<(.<M^JAUM/IM{MW/i;^M(\

MODIFICATIONS TO BASE CONSTRUCTION

MODIFICATION STC RATING
IMPROVEMENT

INR RATING
IMPROVEMENT

SECTIONS

RESILIENT SUSPENSION OF CEILING + 10 +8

"FLOATING RAFT" - ROUGH FLOORING AND FINISH FLOORING
ON 1

" X 3" SLEEPERS RESTING ON BUT NOT NAILED THROUGH
RESILIENT FIBER BOARD

+ 10 +8

STAGGERED JOISTS - CEILING INDEPENDENT OF FLOOR +8 +7

w>V>'W y:>yA> ^^»»JjW ;,>>»>» r-

tl

RESILIENT DAMPING BOARD LAYER BETWEEN SUBFLOOR
AND FINISH FLOOR UNDERLAYMENT (UNDERLAYMENT ADHESIVELY
APPLIED TO DAMPING BOARD)

+7 to +2

ABSORPTION IN CAVITY: CONLY WHEN CEILING RESILIENTLY
SUSPENDED OR ON STAGGERED JOISTS; LITTLE OR NO IMPROVE-
MENT IN RIGID CONSTRUCTION)

+ 3

VINYL TILE

3/32" LINOLEUM +5

1/4" CORK TILE + 10 to +15

CARPET AND PAD +20 to +25

FORMULA

Cumulative improvement of any combination of

these modifications is calculated thus: largest

number + next largest number + next largest ... etc.

EXAMPLE:

A base construction such as 2 " x 10" joists,

with 1/2" plywood subftoors and standard oak

flooring with 5/8" gypsum board ceiling nailed

to joists (STC = 37, INR = -17)

Add:

Add;

Resilient suspension of ceilmg

Heavy carpet on thick pad =

Total

STC



512 Sound Transmission Loss and Impact Noise Rating: Concrete Floors

SOLID REINFORCED CONCRETE



Modifications to Concrete Floor "Base" Constructions 513

MODIFICATIONS TO CONCRETE FLOOR "BASE"



514 Sound Absorption and the Effect of Surface Form

NOTES ON SOUND ABSORBENTS
Sound absorbents convert acoustic energy into heat by in-

ternal friction of vibrating air within their porous struct-

ure. Their efficiency depends upon their thickness, den-

sity, (weight and amount of interconnected porosity) sur-

face (% open), and their mounting method (particularly

the air space behind them).

See graphs below.

All building materials and furnishings absorb some energy.

Particularly effective are:

1. Carpets (especially on felt pads) unless carpet has heav-

ily starched or latex back coating.

2. Heavy gathered draperies and fabrics.

3. Upholstered furniture.

4. Acoustical absorbents.

Thin paneling materials (glass, plywood Va" or less, sheet

metal) with deep air space behind them are fairly effective

absorbers in low frequencies (under 300 cps.)

Sound absorbents are used to:

1. Control noise (unwanted sound) within a space;

2. Control unwanted reflections (echoes and "flutters")

from surfaces; and

3. Control reverberation (persistence of sound after source

has ceased; high speed, multiple reflections within

space) within a space.



Acoustical Design of Spaces 515

ACOUSTICAL DESIGM
For a discussion of architectural acoustical design ot

spaces, refer to a publication of the Acoustical Materials

Association, "The Use of Architectural Acoustical Ma-

terials-Theory and Practice", or to textbooks or reference

books. Do not assume that adequate acoustical design in-

volves covering the entire ceiling of a space with acoustical

tile. In many cases this can be a mistake with serious con-

sequences.

ACOUSTICAL MATERIALS
Acoustical materials are applied plasters, fibrous matrices,

tiles, lay-in panels, blankets, boards, or hanging units

which are specifically designed to absorb sound. Materials

vary in type, appearance, composition, and performance.

For a detailed listing of available materials, their character-

istics and performance, refer particularly to the current

edition of the annually published Bulletin of the Acousti-

cal Materials Association, "Performance Data of Architect-

ural Acoustical Materials."

SOUND ABSORPTION COEFFICIENT
Sound Absorption Coefficient of a material is the ratio of

sound absorbing effectiveness (at a specific frequency) of

one square foot of the material to one square foot of a

perfectly absorbtive material. It is expressed in a decimal

value (such as .70) or in percent. Normally, acoustical

absorbents are tested at 125, 250, 500, 1000, 2000 and

4000 cycles.

NOISE REDUCTION COEFFICIENT
An arithmetic average, to nearest .05, of the four middle

frequencies (250-2000) is called the Noise Reduction

Coefficient. The resulting number is a good means of

comparing the performance characteristics of similar pro-

ducts and in calculating anticipated reductions in noise

levels (if the noise is predominantly at those frequencies).

SOUND
SOUND

TRANSMISSION
ABSORBENTS

LOSS OF

Most sound abosrbents are lightweight and porous. As a

result, they usually have low TL values. Like blotters,

they absorb but they don't prevent transmission through

them. Unless partitions go to the structural slab above,

only the TL up through the ceiling, over the top of the

partition and down through the ceiling on the other side

can be considered.

SOUND ATTENUATION FACTORS
The Acoustical Materials Association, in the above Bull-

etin, publishes Sound Attenuation Factors (roughly, the

TL via the path through the ceiling, over the top of the

partition) for the more commonly used acoustical mater-

ials. The ceiling STC should equal the STC-contour for

the partition between the spaces under consideration.

STANDARD
ACOUSTICAL
TILE

^
M-

TJ

COATir-JG
OR FILM
ON TILE

TT

Aal

13

VERTICAL
SOUND
BARRIER

T "O"

SOUND TRANSMISSION THROUGH
CEILINGS

CONSIDERATIONS FOR THE ACOUSTICAL
1.1. Don't assume that acoustical design means covering the

entire ceiling with acoustical tile.

2. Don't use "pure" geometric shapes. Concave, circular,

or elliptical surfaces, cubical rooms, etc. require special

consideration.

3. Don't surround the acoustical "source" with absorbent

materials.

4. Don't penetrate or pierce walls, floors, or enclosing

partitions unless absolutely necessary.

5. Don't ignore the mechanical and electrical systems;

they not only generate noise, but they provide "leaks"

and paths for sound transmission.

6. Don't assume that sound control is some form of ap-

plied "treatment" or hardware accessory.

7. Don't choose equipment based upon initial cost alone,

assuming that problems which may arise can be cheaply

corrected later with acoustical materials.

DESIGN OF SPACES
Do use absorptive materials on surfaces which might

otherwise cause objectionable reflections.

Do use diffuse, convex surfaces designed to distribute

sound to listening areas.

Do keep the "sending" or source end of a room hard

and reflective.

Do maintain the integrity of walls and enclosing sur

faces; seal all holes and openings.

Do consider the mechanical and electrical equipment as

an integral part of the building's acoustical design.

Do use qualified professional advice on any space with

acoustically critical requirements.

Do avoid noise problems by choosing quiet equipment,

acoustically adequate constructions; choose all materials

for their acoustical properties as well as for their other

characteristics.

Daniel S. Briggs; Vincent G. Klingand Associates; Philadelphia, Pennsylvania

Lyie F. Verges, Consulting Engineer; Downers Grove, Illinois



516 Amount, Type, and Location of Absorption

USE OF ABSORPTION IN COMMON OCCUPANCIES



Fireplace Openings, Logs, Ash Dumps, Ash Pit Doors 517

ELEVATION

CLEANOUT OR ASHPIT DOORS

OPENING



518 Fireplaces: Construction Details

FOR FLUE DATA SEE
SHEET ON FLUES
AND SHEETS ON
FIREPLACE DESIGN

FLUE SHOULD
CENTER OVER
FIREPLACE

WOOD TRIM TO BE/KEPT AWAY FROM/
OPENING, MIN

FOR HEIGHTS GENERALLY
USED SEE SHEET Vl/ITH
SIZES OF FIREPLACE
OPENINGS

ELEVATION

SECTION
FIREPLACE WITHOUT DAMPER

SECTION
FIREPLACE WITH DAMPER

,4"M1NIMUM

LIMIT FOR WOOD TRIM^

USE SPLAY WHERE
HEATING EFFECT
IS DESIRED.

SPLAY SHOULD BE
AT LEAST 4-" BUT
NOT TO EXCEED 4S

WIDTH OF OPENING 2'" TO 7' SEE SHEET PRECEDING

-J



Fireplaces: Construction Details 519

SCALE S/*"«l'-0" UNLESS NOTED

FIREPLACE WITHOUT
DAMPER SLAB TRIMMER
ARCH. ASH PIT

PROJECTING MANTEL
SCALE 3/S"« I'-O"

"TOTAL MINIMUM
DEPTH OF FIREPLACE
= 12" PLUS D, OR D2
WHICHEVER IS LARGER

ate. PRECEDING SHEET FOR
DETAILED PLAN OF
A FIREPLACE.

SIDE-BY-SIDE FIREPLACES



520 Dampers

DAMPER SIZES



Dampers for Special Fireplaces 521

I I

I H I

-f ^
; ^-

ELEVATION SECTION

FIREPLACE OPEN FRONT AND SIDE (PROJECTirsiG CORNER!

NOTE:

Back flange of damper must be fully supported on mas-

onry to protect from heat.

Do not build in solidly at ends; allow for expansion.

Facing allowed for 4"; this will vary with material used.

All dampers on this page: Donley Bros. Co.

LINTEL ANGLE SIZE FOR COLUMN "J"BELOW :

A: 3" X 3" X Vi f,"

B: 3 '/2"x3"x '/a"

DAMPER



522 Chimneys

CHIMNEY CONSTRUCTION INDICATING FIREPLACES
SCALE :'/4"= I'-O"

TO BE BUILT LATER

V-/

/ \ ^
CORBELI_ED-=>0

1L_..

. ASM PIT I I
ASM PIT

I

PLAN AT A-A
A-B-C-D-E-F ARE FLUES
W-X-Y-Z ARE ASH CHUTES

THIRD FLOOR PLAN

SECOND FLOOR PLAN

t^J

,_,giJ

s ]

FIRST FLOOR PLAN

; c B \

ELEVATION BASEMENT PLAN SECTION



SCALE : 1/*"= r-o'

Chimneys 523

N

CHUTE

/ / II

\\
i^i liningI|

I

/ THROAT V

, DAMPER

FIREPLACE

Ui -LU

CLEAIMOUT
IDOORt

pi
H

+ I
I

y>

TOP OF CHIMNEY
POTS TO BE EQUAL
TO FLUE DIAMETER

2' MINIMUM ABOVE
PITCHED ROOF PEAK OR
3' ABOVE FLAT ROOF

ROOF LINE

" RECOMMENDED
CORBEL PROJECTION
NOT OVER 3/B WIDTH
OF CHIMNEY BELOW

. ATTIC FLOOR

FIRE STOP

-BASEMENT

^

PLAN AT A-

A

PLAN AT SECOND FLOOR

PLAN AT FIRST FLOOR

FLUE ABOVE TOP
OF CHIMNEY
•4" MINIMUM—___

MAXIMUM CORBEL
PROJECTION 3/8"
WIDTH OFCHIMNEY-v

•4"MINIMUM WITH |/ i.

LINING B" MINIMUM —Li!^ I

V^ITHOUT LINING-"^"^^ ""^

ELEVATION

CLEANOUT," I

PLAN AT BASEMENT

ft-

== -* / / /, /

SECTION



524 Chimney Construction Details

CHIMNEYS a FIREPLACES SHOWING FRAMING a FIRE8TOPPING IN WOOD CONSTRUCTION
SCALE 3/e"» l-O" SHEATHING

FIREPLACES BACK TO BACK IN PARTY WALL
SHOWING SPACING BETXA/EEN JOISTS

SECTION A-A

FIREPLACE IN EXTERIOR FRAME
WALL- BRICKV^ORK CONCEALED

FIRESTOPPING-
(NON COMBUS
TIBLE I" DEEP

SHEATHING

SIDINJG

METAL STRIP

DOUBLE HEADER BEAMS
FIRESTOPPING I NON-COMBUSTIBLE)
" DEEP AT BOTTOM OF JOIST

CHIMNEY IN PARTY WALL SHOWING SPACING
BETWEEN JOISTS AND FIRESTOPPING

SHEATHING
SIDING

I
m.

-FIRESTOPPING (NON

-

COMBUSTIBLE) I"

DEEP AT BOTTOM
OF JOIST

DOUBLE HEADER ^

IREPLACE IN EXTERIOR FRAME
WALL-BRICKWORK EXPOSED

FIRESTOPPING (NON-COMBUSTIBLE)
I" DEEP AT BOTTOM OF JOIST

LATH AND PLASTER-

FIREPLACE FRAMING a FIRESTOPPING FIREPLACE IN FRAME PARTITION



Flues 525

8CAI-e< 1/2" A =

PLASTER

I CLEANOUT DOOR

SMOKE PIPE FOR STOVES, H.W. HEATERS a SMALL
RANGES -CONNECTIONS a CLEARANCES.

9" WITH SHEET METAL SHIELD I"

FROM CEILING AND EXTENDING
I'-O" BOTH SIDES ENTIRE LENGTH
SMOKE PIPE

1 I'- 6" WHEN USING NO METAL SHIELD
BETWEEN CEILING AND SMOKE
PIPE

: 3'-0"WHEN USING NO METAL SHIELD
\^ITH MEDIUM HEAT APPLIANCES

SHEET METAL
THIMBLE>

LATH a
PLASTER
GROUND

STOVE PIPE THROUGH
FRAME PARTITION

SMOKE PIPE FOR FURNACES, BOILERS
a LARGE RANGES -CONNECTIONS a
CLEARANCES.

3MOKE PIPE CONNECTIONS AND CLEARANCES

OUTSIDE WALlr

-TWO
THICKNESSES
OF 4" BLOCK

FLUE LINING IN OUTSIDEHOLLOW TILE WALL.
NOT TO BE USED EXCEPT IN
CONNECTION WITH HOLLOA" TILE WALL.

ANGLE
SUPPORTS-

FLUE ARRANGEMENT.
OUTSIDE BRICK WALL

FLUE ARRANGEMENTS
IN STONE CHIMNEY

STEEL STACK SURROUNDED
WITH BRICK
USED FOR LARGE BOILERS

\2" FIRESTOP (NON COM-
BUSTIBLE) I" DEEP AT
BOTTOM OF JOIST

FRAMING (WOOD) AROUND CHIMNEY REQUIRED PROTECTION
AROUND UNLINED FLUES

TYPEBW:
I "CLEARANCE FROM
COMBUSTIBLE
MATERIAL

NONCOMBUSTIBLE CORROSION
RESISTANT MATERIAL FOR
VENTING OF GAS APPL

NONCOMBUSTIBLE CORROSION
RESISTANT MATERIAL FOR VENT
ING RECESSED GAS HEATERS

SHEET COPPER MATERIAL NOT
LESS THAN 24 GUAGE GALVANIZED
IRON MATERIAL NOT LESS THAN
20 GAUGE

FROM GAS BURNING EQUIPMENT

CEMENT V^ASH

SETTING OF CHIMNEY POT
SETTING OF FLUE
LINING WITHOUT POT



526 Modular Flue Sizes for Fireplaces

24^ 26 28 30 32

HEIGHT OF FIREPLACE OPENING

Recommended flue size — 1/10

of fireplace area.

Recommended minimum flue

size 1/12 of fireplace area.

NOTE
Charts are based on net flue areas.

Modular flues only made in rectangular sizes.

If round flue is desired for modular chimney,

use non-modular round flue.

If flue is less than 20 feet high, it is advisable

to use the next larger flue size unless intersec-

tion (?) falls well below the fireplace area

curve.

PROBLEM
Find proper modular flue size, at 1/12 fireplace

area, for a fireplace 48" wide and 32" high.

SOLUTION

(J^i Find intersection of 48" width wit^l 32"

height of fireplace.

(2) Proper flue size is nearest curve (for 1/12

area) above intersection, in this case, 16"

X 16".



Non - Modular Flue Sizes for Fireplaces 527

24 26 28 30 32

HEIGHT OF FIREPLACE OPENING

Recommended flue size - '/ i o of

fireplace area.

•^——^— Recommended minimum flue size

Vi 2 area of fireplace.

EXPLANATION OF CHIMNEY HEIGHT i

The F.H.A. measures height of chimney from the throat

and the Department of Agriculture measures it from the

hearth: despite discrepancy, these charts have long been

used measuring from either point, and their validity is not

in doubt. Measuring from either point gives results of

sufficient accuracy for good fireplace design.

Charts are based on minimum net inside flue areas.

For chimney less than 35' high, use V i o ratio for flue,

over 35', use V 1 2 ratio. If flue is less than 20' high, it is

advisable to use next larger flue size, unless intersection

(T) falls well below the curve.

Smallest flue recommended for any fireplace is 10"

diameter.

PROBLEM
Find proper flue size at '/

1 fireplace area for fireplace

48" wide and 42" high.

SOLUTION

(J)
Find intersection of 48" width with 42" height of

fireplace.

(2) Proper flue size is nearest curve (for '/
1 area)

above intersection, in this case, 18"
. For rec-

tangular flue, continue to next curve for '/
1 area:

18" X 18".



528 Flues and Chimney Caps

ROUND FLUE LININGS
AREA
(sq. in.)



Flues and Heat Circulator Fireplace 529

SI/2" X 12 1/2"

8 I/2" X 16 1/2"

Recommended by the International Confer-

ence of Building Officials as required by tfie

Uniform Building Code.

Internally mixed brick red color.

12 '/2"X 12 '/2"

12 1/2" X 16 1/2"

/2 BLOCK-

FULL
BLOCK-

3/* BLOCK-

CZ)CDCD

D(ZD (ZD

C=DC=)CZD

EXPANDED SHALE FLUE LININGS

1



530 Flues and Chimneys

Listed by Underwriters Laboratories, Inc., as acceptable

for venting all listed gas appliances equipped with draft

hoods.

Sized from 3 inches I.D. to 24 inches I.D.

Can be installed from 1 to 3 inches from combustible

construction. (See current Underwriters Laboratories,

Inc., Gas and Oil Equipment List for distances for each

manufacturers product.)
ROUND PIPE

SHEET
METAL
SLEEVE
CEILIMG
SPACER |C

SEAL AND
BASE PLATE
HEATER
PLATE

SINGLE STORY OR
FIRST FLOOR OF
MULTI - STORV

r

OVAL PIPE
TYPE B GAS VENTS

Chimneys consisting entire-

ly of factory made parts

which are designed to be

assembled with other parts

of the same model without

requiring field construc-

tion. Produced in sizes

from 6" I.D. to 12" I.D.

Listings for 1" or 2" dis-

tance from enclosure walls

and roof structure.

Similar to type B 4" oval

except additional parts are

supplied. The only vent

acceptable for use in 2 x 4

walls for venting listed gas

fired vented wall furnaces.

Consists of pipe-base plate,

seal, ceiling spacer and fire

stop spacer. Type BW gas

vents shall have listed ca-

pacity not less than that

of the listed vented wall

furnaces to which they

are connected.

note:
SEE AtslOTHER PAGE IN THIS SERIES FOR
FLUES FROM GAS BURNING EQUIPMENT

Oval pipe of 4 and 6 inch sizes listed as acceptable for use in

2x4 stud walls and 2x6 stud walls, studs on 16 inch centers.

Engineered capacity tables for properly sizing vent systems a

vailable from vent manufacturers. Parts available in straight

lengths, adjustable lengths, fixed and adjustable elbows, tees,

increasers, adaptors, round to oval and oval to round, flash

ings, storm collars and caps.

Approved for use with re-

sidential and industrial low

heat appliances using solid,

liquid or gaseous fuel in-

cluding domestic type in-

cinerators, fireplace stoves,

and when so listed, may
be used with masonry

fireplaces.

Maximum allowable height

determined by U.L. list-

ing varies from 8' to 60'.

FACTORY BUILT CHIMNEY

4 yf
^ ^

Min. thickness for masonry enclosed

metal smoke stack: 154 ' or less

= 16 U.S. ga, (1/16"), 154 '^"
to 201

^"

= 14 US. ga. (5/64"-f), 201 D" to 254 C"
= 12 U.S. ga. 17/64"-) 254 " and over.

= 10 US, ga, 19 64"-
I

TOP OF METAL SMOKESTACK
WITH BRICK SURROUNDS

TYPE BW GAS VENTS CHIMNEYS

^DWELL'GS
' OTHER

BLDGS 8"
FOR STONE
MASONRY
12" MIN
NYC 8"
ALL BLDGS
INCL RESI-
DENCES

Chimneys for stoves, cooking

ranges, warm air, hot water

and low pressure steam heat-

ing furnaces, low heat indust-

rial appliances, portable type

incinerators, fireplaces.

FIREBRICK

Chimneys for high pressure

steam boilers, smoke houses,

and other medium heat appli-

ances other than incinerators.

Continue firebrick up 25' min.

N.Y.C. firebrick up 50' min.

MEDIUM HEAT
APPLIANCES

FIREBRICK

Chimneys for cupolas, brass

furnaces, porcelain baking

kilns, and other high heat ap-

pliances.

HIGH HEAT
APPLIANCES

y////////////.



Design of Special Fireplaces 531

GENERAL NOTE :

Based on advice of the late Frederick N. Whitley, fireplace and chimney

specialist.

The open floor plan makes useful multi-opening and free standing fire-

places. Design requirements for such fireplaces vary from those of con-

ventional fireplaces. The following rules of thumb are given to aid in

achieving proper function of these newer fireplaces.

Trouble factors encountered in the design for most fireplaces are;

1. Flue too small

2. Damper throat too narrow

3. Omission of smoke shelf

4. Smoke chamber inadequate in volume

Proper functioning of fireplaces is dependent not only on fireplace and

flue design, but also on the following:

1. Height of flue and its projection above various types of roof.

2. Neighboring and adjoining conditions, such as terrain, trees

and buildings.

3. Wind directions and climate

Certain cross draft conditions within a room may cause the following

types of fireplace to smoke without regard to the design of chimney or

fireplace.

1

.

Fireplace open front and side

2. Fireplace open front and back

3. Fireplace open three sides (one long and two short sides)

4. Fireplace open three sides (two long and one short side)

5. Fireplace open four sides.

Rules of thumb design data follow, below and to right:

-V

1
1 ?

/ I



532 Special Fireplaces: Examples



Special Fireplaces: Examples 533

This and the following pages show examples of special fireplaces. Variations in design may be achieved by use of different dampers.

1. Low dampers with separate lintels and more elaborate masonry work. Two dampers often required.

2. High dampers with integral lintels and a minimum of masonry work.

Relative costs will vary with each condition.

I nsu 1 at ion

USING HIGH DAMPER USING TWO LOW DAMPERS

END ELEVATIONS OF AL"^ERNATE FIRE PLACE

Metal collar
Metal lining
Packed
a sbestos

USING SPECIAL DAMPER

FIREPUACE OPEN FOUR SIDES

nAtttt

Smoke

chambe r

Damper
out let

nsu I at Ion

Metal hood

77m

USING HIGH DAMPER
USING LOW DAMPER

SECTION

FIREPLACE OPEN THREE SIDES
(ONE LONG AND TWO SHORT SIDES)

USING HIGH DAMPER SECTION USING TWO LOW DAMPERS SECTION

FIREPLACE OPEN THREE SIDES
(TWO LONG AND ONE SHORT SIDE)



534 Special and Prefabricated Fireplaces

USING UOV^ DAMPER

^,^-tvlETAL HOOD
^Or INSULATIONPPPZraWo^^p^p OUTLET

-T---<^§ SMOKE CHAMBER
^, = (FL-UE ABOVE

)

CArsJTILEVERED
N^OOD SHELF-
(WOOD STOR
BELO\^)

INDOOR-OUTDOOR FIREPLACE

FLUE FOR
GRILL
COOKING
AREA
(FIRE
BELOW)

FIREPLACE OPEN FRONT AND SIDE

SMOKE /CHAMBER-7^^

DAMPER V/,
OUTLET

USING HIGH DAMPER USING TWO LOW DAMPER

FIREPLACE OPEN FRONT AND BACK

EXAMPLES OF PREFABRICATED METAL FIREPLACES

Steel construction

with porcelain

enamel finish and

combinations o

colors.

Must be

located min,

18" from

combustible

wall.

'FIRE CIRCLE" FIREPLACE

note:
most prefabricated fireplace should
be mouisited on a hearth of masonrv
or other incombustible material
consult manufacturer for proper
clearance

Choice in colors and

styles.

Porcelain enamel finish

Minimum 8" ciearan

in the rear.

Cast iron construction

with swinging doors

and selection of other

accessories.

FRANKLYN HEATER - FIREPLACE

NOTE
3'

SHEET
METAL
SHIELD
MOUNTED
I' OUT
FROM
WALL

0" clearance to all

woodwork.

Check installation with

local building codes.

Masonry hearth or

24 ga. min. metal

shield over 1/4"

asbestos board.

Unit may also be

hung from wall by

brackets.

ACORN FIREPLACE
* MINIMUM CLEARANCES;
A. Incombustible lath and plaster; 12" without

shield; 6" with shield.

B. Wood lath and plaster; 20" without shield; 9"

with shield.

SMOKE
CHAMBER

"FIREMITE" FIREPLACE
EXAMPLES OF PREFABRICATED METAL FIREPLACES

SECTION
PRECAST CONCRETE
FIREPLACE

COURTESV OF CX^^J SCMOLZ

Robert 8. Martin, AIA, Lincoln City, Oregon



Flue Fed Incinerators 535

The automatic flue fed incinerator is designed for inciner

ation of all types of waste including ordinary household

rubbish, kitchen garbage, pathological waste and others.

The system incorporates two flues, a charging flue and an

exhaust flue. In some cases, existing boiler flues can be

utilized as the exhaust flue.

The heart of the flue fed system is the gas washer. Its

functions are to eliminate fly ash and to reduce tempera-

tures of exhaust gases to 600°F maximum, so that the in-

duced draft fan can handle them properly. Manufacturers

should supply test reports by an independent organization.

A good incinerator will have automatic start up of entire

system when the temperature rises in the combustion

chamber. If matches or cigarettes are thrown down the

chute igniting the rubbish prematurely; rather than allow

emission of smoke out of the hopper doors, the entire sys-

tem is reactivated and will operate as intended until such

time as the temperature decreases and the system auto-

matically shuts down.

Economy is a factor that should be considered in choosing

incineration equipment. For example, a time cycle which

allows the ignition burner to operate on predetermined

settings. These settings can be from 30 seconds to 30

minutes (usually for 60 seconds every hour) and allow the

burner to operate as it is intended—merely to ignite

rubbish which has been charged into the incinerator. The

incinerator design indicated below is recognized by leading

air pollution authorities. One of the design features is use

of a firebrick lined steel breeching to complete secondary

combustion, rather than the use of the two pass system.

This feature allows the utilization of the full output of the

burner in completing combustion. This design completely

eliminates any possibility of smoke emission from hopper

doors.

Operation should be continuous and automatic, thereby

eliminating set charging periods, thus increasing con-

venience to the tenants and avoiding storage of refuse

inside apartments.

note:
PATENT ON THIS
INCINERATOR
DESIGN IS PENDING

INCINERATOR ROOM ENCLOSURE-
SEE LOCAL CODES FOR REQUIREMENTS

CEILING LINE

DUCT TO
EXHAUST
FLUE-

PURGE DAMPER
LOCATED ABOVE
TOP HOPPER
DOOR

SECT. AT MOTOR OPERATED DAMPER

HOPPER

^HEIGHT FROM FLOOR
^. /I LINE TO BE DETER-
/\ C] MINED BY ARCHITECT

^ MOST CONVENIENT
HEIGHT IS 2' -4"

SECT. THRU HOPPER DOOR

ROOF STEEL

SECTION A-A

ASH DOOR

SECTION B - B

DIMENSIONS OF FLUE FED INCINERATORS

CAPACITY
(LB./HR.)

NO OF
ROOMS
(APT HSE.)

CHARGING
CHUTE
SIZE

VENTILATION
AIR
(CFM (9> 70»F)

EXHAUST
FLUE
SIZE

4- 6" r-B'A I'- 3 Va
"

22 V2"x22 V2' '/!"X 13'

4'- 9" T-7V4' -0" 9'- 2 'A" 10'- 6" 100 22 V2"x22 '/2

5'- 7"

5'- 7"

6'- 3"

6'- 3"

7'- 2"

7'- 2"

7'- 9"

7'- 9"

8'- 3"

8'- 3"

r-7V4
2'- 2 V4

7V4" 12'- 0" 150

9'- 6 'A" l12'-0" 200 27" X 27'

2'- 2 V4 '-9" 9'- 10 V4" I
12'- 0" 250 27"x27' 310

2'- 2 V4 2'- 6"
I

2'- 0" 10'- V4 12'- 0" 300 27"x27'

8'- 9" 2"- 6 V4 2'-

8

7'- 6" 10'-5 V4 12'- 0" 350 27" X 27"

3- 1 V4 2'-

8

7'- 6" 10'- 8 'A 12'- 2" MOO 27" X 27'

I 3'- 1 V4 11'- 1 V4 12'- 2" 1450

9'- 0" 1 '/4 3'- 0" 11 '-2 74"
I

12'- 2" 500

1 V4 1 V4" I

12'- 3" 550 27" X 27" ; 24" X 24

1 'A 11'-6V4" ,12'- 6" 600
i

24' X 24

Milo Dvirka, P. E.; Consulting Engineer, Long Island City, New York



536 Bank Safe Deposit Security Vault

LIGHT FIXTURE 8. OR
ALARM DETECTOR (AS REQ'D.)

MIN. DIMENSION TO CLEAR
INTERIOR VAULT EQUIPMENT

ALARM CONDUIT AND JUNCTION BOX
FOR ALARM. PROVIDE SEPARATE
CONDUIT FOR ELEC DOOR WHERE
SPECIFIED

CORBEL
WIDTH OF
PIT AS REQ'D.

SECTION

LEVELING PLATE BY MFG.
GROUT PIT AFTER DOOR IS SET

FOUNDATION BELOW DOOR AS REQ'D-

NOTE :

Vault doors, walls, floors and ceilings are always chosen to

conform with insurance requirements. The maximum rat-

ing for a vault including the doors is a No. 10R classifica-

tion. For further information see "Manual of Burglary

Insurance" issued by the National Bureau of Casualty

Underwriters, N.Y.C. and "Merchandise Vaults and Safes"

issued by the National Board of Fire Underwriters, N.Y.C.

Various types of wall, floor and ceiling construction and

door thicknesses are possible. For the most commonly

used types, see classification table. The average minimum
vault size is 8'- 6" x 12'- 0".

PROVIDE KEY FOR GROUTING
AFTER DOOR IS SET

3" MINIMUM FOR
STEEL LINING

VAULT VENTILATOR FOR
EMERGENCY USE WHEN
REQUIRED LOCATE BEHIND
VAULT DOOR. AT END OF
VAULT SPACE, OR OTHER
SUITABLE LOCATION, SEE
MFG. DATA FOR DIM.

FINISH AS PER
ARCHITECT'S
REQUIREMENTS

ARCHITRAVE TO BE
MANUFACTURERS
STANDARD OR AS
PER ARCHITECT'S
REQUIREMENTS

PLAN

Onofrio V. Bertolini; The Office of Alfred Easton Poor; New York, New York



Fire Resistive Vault Doors; Vault Classification 537

-^-^
MASONRY OPENING

AS PER MFG REQUIREMENT

ARCHITRAVE WIDTH
AS PER MFG. DATA

-OFFSETaS REQUIRED
PER MGF DATA

Fire resistive vault doors are used for the protection of records, valuable papers, wine storage, fur storage, silver

(house) storage etc.

For required fire rating provide mm. wall, ceiling, floor construction as recommended by "National Fire Protection

Association" and or appropriate local building codes. No grouting of jambs required. See mfg. data for all door

dimensions.

For minimum protection of office records, etc. in modern fireproof buildings conventional labeled fireproof hollow

metal door and steel frame may meet requirements.

OUTER FL^
(fl

L^
SECTION

J-^

1/2. 1, 2. A, a 6 HR. RATED FIRE RESISTIVE VAULT DOOR

tmm
'1^

^" STEEL LINING

WF

T
> SR--X C-\ WF^ CM

i

ii.^?^4:=-''.

-• —•—»—V—«- -»- ^

:v:f

FRM = FIRE RESISTIVE MATERIAL
SR = STEEL REINFORCING
C = CONCRETE
RC = REINFORCED CONCRETE
WF = WALL FINISH

5R & 6R CLASSIFICATION



538 Residential Swimming Pools

NOTE:
The drawings below illustrate the use of a 9-point dimension grid

which expresses the minimunn desirable dimensions to be used when

either specifying or designing a kidney or rectangular shaped pool for

residential use.

Width, length, and depth dimensions may apply to any shape residen-

tial pool.

The minimum length with diving board and wading area is 30'. The

average length of a residential pool is 40'.

<t POOL

-DIVING BOARD

LINE OF CLOSEST WALL
OF POOL AHEAD OF I

DIVING BOARD-—^^ 1

KIDNEV SHAPE PLAN

ISOMETRIC OVERUAY VIEW

'2'-0" MINIMUM
4'- O" PREFERRED

LINE OF CLOSEST
WALL OF POOL
AHEAD OF DIVING
BOARD

VARIES WITH

FLOOR SLOPEI 3MAX

LONGITUDINAL SECTION AT CENTERLINE

t POOL

9 POINT GRID DIMENSION PLAN

PE.RMITS AND RESTRICTIONS:

Required in most areas from building, health,

plumbing, and electrical departments and zoning

board. Check for setback restrictions and easements

covering power and telephone lines, sewers and

storm drains.

SITE CONSIDERATIONS :

Check the site for the following conditions, any of

which will increase the cost considerably;

1. Fill more than 3' below pool deck.

2. Hard rock which will require drilling and blasting.

3. The presence of underground water or springs

neccessitating pumping.

4. Accessibility of the site for mechanical equip-

ment, minimum entry 8'— 0" wide x 7'— 8"

high, with a grade easy enough for a truck to

reach the site.

5. Locate the pool where it will get the most sun

during swimming season. Place deep end if possi-

ble, so a diver dives away from, not into, the

afternoon sun. Avoid overhanging tree branches

near the pool.

6. The slope of the site should be as near level as

possible; a steep slope requires retaining walls for

the pool.

CONSTRUCTION AND SHAPES .

Pools may be made of reinforced concrete, either

poured on the job, precast or gunite sprayed; con-

crete block, steel, aluminum, or plastic with or with-

out block back-up. Concrete, aluminum, and steel

pools are available in any shape: rectangular, square,

kidney, oval, or free-form. Complete plastic install-

ations and plastic pool liners with various back-ups

are available only in manufacturers' standard shapes

and sizes.

For practical purposes a rectangular pool is the most

satisfactory giving the longest swimming distance.

POOL CAPACITY ;

(Rule of Thumb): 36 sq. ft. for each swimmer, 100

sq. ft. for each diver. Pool 20' x 40' accomodates

14 persons at a time but since not everyone is in

pool at once, pool and surrounds adequate for

30 - 40 people.

FILTER REQUIREMENTS :

Filter shall be sheltered, motor and electrical equip-

ment shall be waterproofed.

Kenneth Jacobsen; R. Jackson Smith, Al A; Eggers & Higgins; New York, New York



Public Swimming Pools: Shapes 539

GENERAL

;

Public pools are generally considered as those belonging to municipalities,

schools, country clubs, hotels, motels, apartments, and resorts. Permits

for their construction are required in most areas from local and state Boards

of Health as well as the departments of Building, Plumbing and Electricity.

Community pools should be integrated with existing and projected recreation-

al facilities, such as picnic areas and parks, for maximum usage. Transpor-

tation access should be good, and there should be ample parking space. In

a hot climate, enough shade should be provided, particularly in the lounging

areas, and so located that it can be easily converted to spectator space by

erection of bleachers.

Most local codes require that public pools have: (1) multiple unit filters,

(2) mechanical chlorination, (3) a prescribed floor slope, (4) scum gutters

in very large pools.

POOL DESIGN

Formerly most public pools were designed to meet competitive swimming
requirements. The trend today is to provide for competitive dimensions

and also design for all-around use. The following should be considered:

1. Ratio of shallow water to deep water. Formerly 60% pool area 5' deep

and less was considered adequate. Now 80% is considered more realistic.

2. Ratio of loungers to bathers. Generally, no more than one-third of

people attending a public pool are in the water at one time. Consequent

ly the 6' to 8' walks formerly surrounding pools and used for lounging

have been enlarged so that lounging area now approximates pool size.

3. For Capacity Formula see "Public Swimming Pool Capacity" diagram on

another page.

-DIVING BOARD HEIGHT ABOVE WATER

RECOMMENDED DIMENSIONS



540 25 Yard Swimming Pool; Capacity Formulas

LENGTH or POOLS:
25 yards Is the minimum length for American

records, and meets interscholastic and intercolleg-

iate requirements. (Pool should be 75'- 1 1/2"

long to allow for electronic timing panels at one

end.)

50 meters (164' -0 1/2") is minimum for world

(F.I.N. A.) records. Add 3 1/2" for electronic

timing devices.

WIDTH OF POOLS '

Drawing below shows 7' lanes. 6' lanes with

pool width a multiple of 6' also meet general

racing requirements. Strictly competitive pools

should have 7
' lanes.

Min. width of 25 yard pool is 36' (6' lanes)

or 42' (7' lanes). With outside lanes, min. widths

are 38' or 45'. 60' width (8 lanes) is desirable.

note: =

Gutters at sides of pool are desirable to reduce

wave action in swimming meets or water polo.

See lighting standards and diving board standards

on other pages of this series for additional require-

ments for competitive pools.

POOL DECK

I METER BOARD-

,1' -6"'OUTSIDE LANES' ON BOTH
SIDES OF POOL

,^DIFFERENT DECK :

/ EDGES AND GUTTERS^

iMh

20' RECOMMENDED

3 METER BOARD- r

I METER BOARD-

hV----

l
REMOVABLE
FLOATING LANE
DIVIDERS-^

^BLACK TILE LANE MARKINGS ;

do" MINWIDTH)

.L

MIN LENGTH (AMERICAN RECORDS!

GRAB BARS AND
RECESSED STEPS

2' RACING TAKEOFFS
30" ABOVE WATER
LEVEL (SEE ANOTHER
PAGE FOR DETAILS)

SEE STANDARDS FOR DIVING
FACILITIES ON ANOTHER PAGE
OF THIS SERIES

LONGITUDINAL SECTION

0"MIN (A, A U)
6" MIN (NCAA)

25 YARD POOL

ZONE "C"
NON- SWIMMERS

ZONE "B"
SWIMMERS

Swimming pool capacity requirements vary from one locality to another:

suggested by the American Public Health Association.

check local regulations. The following is

FORMULA ZONE "A"
DERIVATION

ZONE "B'

ZONE "A"
DIVERS

FORMULA: Max. pool

capacity

Diving area defined by 10' radius from diving board or platform.

12 divers per board; 2-3 in water, the rest on shore.

Or allow 300 sq. ft. of pool water surface per board.

Swimming area; 24 sq, ft. per swimmer. Based on volume displaced by each

swimmer (4/5 square of average ht.) and adjusted by the number of swimmers

using pool at one time. (2/3 total swimmers).

Non-swimmer area. 10 sq. ft. per person. Based on volume displaced by person

(1/2 area allowed per swimmer) and adjusted by number not using water-50%

(in some pools with large number of non-swimmers, figure may be as high as 75%).

12 X No. diving boards + Area Zone "B" + Area Zone "C"
or platforms 24 10

PUBLIC SWIMMING POOL CAPACITY

Kenneth Jacobsen; R. Jackson Smith, AIA, Eggers & Higgins, New York, New York



50 Meter Competitive Swimming Pool 541

GENERAL NOTES

For judging competitive meets, A.A.U. officials

recommend tfie springboard and diving platform

arrangement indicated below in plan. Diving

dimensions meet A.A.U. and F.I.N.A. standards.

Fifty meters is minimum lengtfi for world records.

NOTE^

'Length should be 164' — 4" allowing an extra

3— 1/2" to compensate for possible future

tile facing, structural defects and electrical

timing panels.

RECESSED
STEPS &
GRAB BARS

2' RACING
TAKE -OFF
BLOCKS

2' -O" OUTSIDE LANES TO
MAKE ALL LANES EQUAL

t
SEE STANDARD DIMENSIONS
FOR DIVING FACILITY ON ANOTHER
PAGE OF THIS SERIES

PITCH NOT OVER r IN 12'

UONGITUDINAL SECTION

Kenneth Jacobsen; R. Jackson Smith, AIA, Eggers & Higgins, New York, New York



542 Concrete Diving Tower: 5, 7.5 and 10 Meter Platforms

.ING

7 S METER PLATFORM

REAR ei_EVATION

Kenneth Jacobsen; R. Jackson Smith. AIA; Eggers & Higgins; New York, New York

SIDE ELEVATION



1 and 3 Meter Cantilever Tower Diving Boards 543

GENERAI. NOTES ;

Both 1 meter and 3 meter boards are required for amateur,

collegiate and international meets. All boards shall have a

non-slip surface.

Foundations are shown to approximate scale but dimensions

should be determined by calculation.

16' BOARD PREFERRED

i=^

"W

^S1

REAR ELEVATION



544 Standard Dimensions for Diving Facilities (FINA)

rfr

3r
-PLUMMET

'"^a^

1 ^

-PLUMMET

DIAGRAMMATIC LONGITUDINAL SECTION DIAGRAMMATIC CROSS SECTION

FINA INTERNATIONAL AMATEUR SWIMMING AND



Water Polo; Swimming Pool Lighting 545

M C A A -Mirsi 2.4' TO 60' MAX 12 RED SQUARE^

^

Vc-

A A U - M'NI 8" "TO 20 m MAX «

NCAA
A A U

- GOAL POST

Mirsi OEPTrt A.A u — Im;
I Bm RECOMMENIDED FOR
NAT'L. a ItslT'MATL. CMAMPIOMSMIPS

-GOAL POST

GOAL
LINE

2 VD LINE -NCAA
2m LINE - A A U

4YO LINE-NCAA
Am LINE - A A U

A VD. LINE
2m. LINE

2VD. LINE
2m LINE

PLAN
* For womens' matches, the A.A.U. recommends measurements of 25 m. x 17 r

One meter equals 3.28 ft. To obtain equivalent dimensions in feet, multiply by
3.28. A.A.U. figures are expressed in meters.

27 - 28 DIA
VELLOW RUBBER
FABRIC

-

SCORER'S FLAG

ill

SIDE ELEVATIONS FRONT ELEVATION
N.C. A.A GOALS

Distinctive marks must be provided on both sides of field of play indicating

goal lines, 2 & 4 yd. (or meter) lines, and 12 distance between goal lines.

These must be clearly visable from any position within the field of play.

Allow sufficient space on walkways so referees may move freely from end
to end of field of play. Provide space at goal lines for goal judges.

GOAL REQUIREMENTS
Posts and crossbar, rigid and perpendicular. A.A.U., wood or metal, 3" sq.,

painted white: N.C.A. A., metal, 1 1 2 dia.. painted yellow or orange. Nets
to hang loosely on frame.

For A.A.U., the underside of the crossbar must be 0.90 meters above water
surface when water is 1.50 meters or more in depth, and 2.40 meters from the

bonom of the bath when the depth of the water is less than 1.50 meters.

Frames are custom made with bracing placed where necessary. It is recommended
that they be collapsible for easy storage. Anchorage methods depend on pool

design, with those above commonly used, or brass couplings may be placed in

pool walls to which frame is attached. If pool is longer than required length,

one of the goals may be floated & anchored with guy wires.

WATER POLO

XTuRE N C-ES-

-LtGMTS NOT RECOMMENDED
FOR ENDS OF POOL. IF
INSTALLED PROVIDE TURN OFF
SWITCH FOR RACING-

SECTION

NOTES FOR WET AND DRY NICHE
UNDERWATER LIC3HTS

Underwater lighting type and distance "A" should

be in accordance with NEC and NFPA regulations.

Cite N.B.F.U. grounding requirements.

Underwater lights will require 0.5 to 2.0 watts

per sq. ft. of water area and should be sized

accordingly.

Box connections for dry or wet niches should

be a minimum of 4' — 0" away from the side

wall of the pool and 8" above the deck. Low

voltage wiring should be used for all dry or wet

niche lighting fixtures. This requires a transform-

er located, by code, a specific distance away

from pool wall and above deck.

PLAN OF OUTDOOR POOL

UNDERWATER POOL LIGHTING

OVERHEAD FLOOD LIGHTING
NOTE:

Distance "X" for spacing of lights not to exceed

four times the actual mounting height of lamp in

light fixture.

INTERIOR ABOVE WATER LIGHTING
The A.A.U. states that "sufficient over head lighting be installed with con-

centration directly over finish line. 40 foot-candles at a height of 3 ft.

above the water surface is recommended. Buildings housing indoor pools

should not have windows facing pool-ends, to prevent glare at finish and

turns."

OUTDOOR ABOVE WATER LIGHTING
Flood lights should be mounted at least 20 ft above tne water. Select

lamps to allow 1.0 watt per sq. ft. mm. for floodlights. Consult A.A.U.

or N.C. A. A. for specific requirements for championship meets. A.A.U.

rules for championship meets require a minimum of 40 foot-candles 3

feet above the water surface.

SWIMMING POOL LIGHTING

Kenneth Jacobsen, R. Jaclison Smith. AlA. Eggers & Higgins; New York, New Yorn



546 Miscellaneous Swimming Pool Equipment

EDGE OF- POOL

ECEVATIOISi FROM POOl-

HICK CORE
WITH FIBERGLASS
MONI-SKID SURFACE

WATER LE

j'-(^DECK AMCHOR

SECTION - SIDE ELEVATION

-EDGE OF DECK

DECK STANCHION

Used to hang splash curtains, backstroke warning and

other types of finish line markers. Various types of

eyebolt anchorages (top, side, fixed or adjustable) are

available.

EDGE OF PLATFORM AND POOL-

STARTINO PLATFORM SCALE 3/4"

TYPE ONE TYPE TWO

SPECIAL TROWELLED
FINISH OR SLUSH
COAT WITH CERAMIC
TILE

NICKEL- PLATED
BRONZE OR S.S.
CLAMP RING

3/4" TEMPERED OR
Ve" LAMINATED
SAFETY GLASS

UNDERWATER OBSERVATION WINDC^
Standard rectangular type available for

2'-0" X 2'-0" up to 3'-0" X 5'-0' clear open-

ings. 1 '-6 " diameter round type also standard.

^--T-

-CONCRETE WALL
1 OPPOSITE WATER
SIDE )

UNDERWATER SPEAKER
(Underwater wet niche lights are similar)

HIGH PT OF DECK

ANCHOR SOCKET

A variety of designs

are available for differ

ent installations. Fin-

ishes may vary. All

nuts and bolts should

be stainless steel.

CAST BRONZE
SATIN CHROME
FINISHED STEPS-

LADDERS AND GRAB RAILS

ijh

PLASTIC FLOAT RACING LANE MARKERS

OTHER MISCELLANEOUS EOUIPMENT:
Wet and dry niche underwater lights, lifeguard chairs,

slides, pennant marking lines, inlet fittings also avail-

able. Standard drain fittings may be used.

TUBING WELDED TO
FLANGES, BOLTED
TOGETHER

FLANGED BASE SOCKET
(For diving stands and lifeguard chairs)

BRONZE WEDGE

AtJCHOR SOCKET

LUG ON CAST BODY

TOP PORTION IS
BOLTED TO CAST
BODY SET IN CONC.

BRONZE WEDGE

EXTENSIONS
AVAILABLE FOR
BETTER BOND IN
THICKER SLABS

CLAMP FLANGE ANCHOR SOCKET
DECK SOCKET DETAILS

Douglas S. Stenhouse, AIA; Washington, D. C.



Swimming Pool Gutters 547

PROJECTED SEMI-PROJECTED RECESSED

CONVENTIONAL TYPES OF SCUM GUTTERS
Exit from pool more difficult as swimmers must raise themselves 12" to 16" ratfier than 2"

to 3" for more contemporary types. Some Boards of Health disapprove of fully recessed

types, claiming them to be difficult to clean and dangerous to those viiho may catch an arm

or foot in same.

THESE TVPES COMBINE GUTTER AND DECK
DRAINS ELIMINATIhslG PIPING PROVIDING EASY
EXIT USED FREQUENTLY FOR RESIDENTIAL
POOLS

H
ROLL-OUT ROLL-OVER

^ti±C
I

II II

I

BULL-NOSE
CONTEMPORARY TYPES OF GUTTERS
Pools can be flooded easily to carry off floating foreign matter. If used for competitive

swimming meets, platforms or take-off blocks are required to raise swimmer minimum
V- 6" above water level. Even in conventional type gutter pools, portable rather than

permanent starting blocks are used.

TYPES OF SWIMMING POOL GUTTERS
Swimming pool gutters serve four basic purposes: (1) to drain off surface debris, (2) to dampen surface waves for racing, (3) to act as an overflow thereby keeping water level even, and (4) to

provide an exit from the pool water to the deck. Different types may be combined around pool perimeter.

2" C T CAP

[ I



548 (Swimming Pool) Water Filtration Systems

GAS CHL-ORIMATOR ROOM
SEE NOTES 3 AND 4

VENT CHLORINATOR TO
OUTSIDE

CHLORINE CYLINDER AND-
SCALE

BOOSTER PUMP-

ENTRANCE WIDTH

FAN TO OUTSIDE

REQUIRED SPACE-
FOR HEATER MAV
CONTROL WIDTH
OF ROOM

INFLUENT FROM
POOL
SEE NOTE n

EFFLUENT TO
POOL
SEE NOTE n

DIATOMITE AND CHEMICAL
STORAGE AREA

SERVICE DECK

-3" HIGH CONC
CURB

-BACKWASH
SUMP

-ALTERNATE
ENTRANCE MAY
BE LOCATED
ALONG THIS WALL

EFFLUENT CONTROL
VALVE LOCATION IN
BELOW DECK
APPLICATIONS

PLAN
NO SCALE

CHLORINE AND SODA ASH
INJECTION LINES

AUTO. AIR VENT

ALTERNATE
LOCATIONS FOR
INFLUENT AND
EFFLUENT FOR BELOW
DECK FILTER RM
INSTALLATIONS -OMIT
LIFT PUMP

SUCTION LINE CONNECTION
TO BOOSTER PUMP

3" HIGH CONC. CURB
AROUND PIT a SUMP

INFLUENT FROM POOL
NOTE H

PRESSURE TAP CONNECTIONS
TO BODY FEEDER AND
INFLUENT PILOT VALVE WHEN
WATER SUPPLY AND FILL
PIPE ARE ELIMINATED

FLOOR LEVEL'

SLOPE FLOOR
TO DRAIN

BACK Vy/ASH SUMP
AND DRAIN -

SEE NOTE lO

LONQITUDINAL eECTION
NO SCALE
TYPrCAL DIATOMACEOUS EARTH VACUUM TYPE FILTER EQUIPMENT ROOM LAYOUT
Refer to last page in this series for dimensions of room, equipment and required clearances. See next page for numbered notes.

Douglas S. Stenhouse. AIA; Washington. D. C.



(Swimming Pool) Water Filtration Systems 549

I' -O" MINIMUM CLEAR BACKWASH SUMP-
-SEE NOTE lO

^7
:ffluent to-'/^

CHLORINE
INJECTOR

HEATER SPACE
MAY CONTROL
WIDTH OF ROOM

PLAN
NO SCALE

SUMP PIT WITH 3" CURB DRAIN
SEE NOTES 5 a 6

NOTE :

1. Illustrations show heaters for 35° temperature differ-

ential. Determine exact space requirements by

choosing fueling system, calculating heat loss in BTUs
and selecting unit.

2. Water supply and fill pipe required with either system

when make-up is added ahead of filter. In skimmer

type pool more usual method is to add makeup
water directly to pool with fill spout, (see Note II

below)

3. Gas chlorination system is illustrated. For smaller

pools indicated in tables, liquid type sodium hypo-

chloride system is often used. For larger outdoor

pools large storage tanks filled with sodium hypo-

chloride may be delivered to a site by tank trucks.

A hypochlorinator type diaphragm feed pump is used

with muriatic acid in lieu of soda ash for PH control.

4. Provide louveredtype door sized to accommodate

equipment. Ceiling light and exhaust fan should be

connected to same switch. Consult local code for

further information and details.

5. Lift and circulating pumps should be end-suction

close-coupled centrifugal types, the former rated at

15 feet total loss of head, the latter at 35, including

20 feet of suction lift for above pool water level ap-

plications, 45, below. Pool piping designs, accumu-

lated losses of piping runs, differential filter pres-

sures, additions of special valves or equipment will

also affect pump capacity and therefore size required.

6. Lift pump and check valve not shown in high rate

permanent media filter room layout. Need for lift

pump or even pit depends on relation of pool water

level to circulating pump which must be flooded by

pool water. One layout shows above deck room with

pool water level below the floor of equipment room
and circulating pump. High rate system shows above

deck room with the pool water level below level of

floor of equipment room but above level of circula-

ting pump, thus requiring no lift pump and check

valve.

7. Dry type body feeder supplies diatomaceous earth

during filter operation to extend length of filter run

by keeping filter cake porous.

8. Provide method for replacing equipment, if necessary

sizing entrance to accept same.

9. Main line valves to be butterfly, gate, plug type with-

out high head loss characteristics.

10. Consult codes to find size of backwash sump, drain,

type of permissible sewer connection.

11. Influent lines shown may originate from main drain

at deepest point of pool and from skimmers or scum

gutters depending upon pool design. Consult local

code to determine if influent from scum gutters may
be returned to filters or wasted. If recirculated, a

surge tank is required. Locate in filter room. Water

make-up is controlled by float valve in surge tank.

12. Effluent lines may run in any direction and are

shown as they are for convenience of the illustration

only. Piping arrangements and locations of all equip-

ment also may vary. The layouts indicated are for

preliminary guidance in design only.

13. Floor, deck and pit drains should not be connected

to the filter system but directly or indirectly to

sewer.

14. Check local health, plumbing and public safety codes

for acceptability of basic systems.

INFLUENT FROM POOL-
- SEE NOTE II

CROSS SECTION
NO SCALE

TYPICAL HIGH RATE PERMANENT MEDIA TYPE FILTER EQUIPMENT ROOM LAYOU"
REFER TO NEXT PAGE FOR DIMENSIONS OF ROOM EQUIPMENT AND REQUIRED CLEARANCES

Douglas S, Stenhouse, AIA; Washington, D. C.



550 (Swimming Pool) Water Filtration Systems

DIMENSIONAL REQUIREMENTS FOR HIGH RATE PERMANENT MEDIA ( S\A/IMMING



Concrete Steps and Stairs 551

NOTE
SEE PAGE ON STAIR DIAMENSIONS FOR CODE
RECJUIREMENTS FOR STAIRS

RAILING STANDARD

PROVIDE NON-SLIP
ABRASIVE ON STEPS
AND LANDINGS,

NON-SLIP
NOSING a
ANCHOR

RAILING.

/J- MINIMUM
CLEARANCE
BETWEEN
RAILS

» 3 X ie"LG.
HAIRPIN

CAST -IN SLEEVE
OR DRILLED
HOLE

BEAM AS
REQUIRED
IN OPEN
STAIR
WELLS

^PROVIDE NEGATIVE
REINF AS REQUIRED
AT END OF SPAN
SPAN AS

ILLUSTRATED

REINFORCE AS DETERMINED BV---

STRUCTURAL DESIGNER

COMPOSITE DETAIL SECTION

"U"TYPE CONCRETE STAIRS

HANDRAIL

=^

^

DOOR SWINGS IN
DIRECTION OF
EXIT TRAVEL
(TVPICAL)

' ' V

-HANDRAIL

-l'/2"CONC
WALLS: 4"

MAS'

V

WALLS

-̂^NEG REINF.
REQ'D.

THICKNESS
REQ'D TO
ACHIEVE
FIRE
RATING 8
STRUCT.
NEEDS
ASSUME B"
FOR CONCy
a MAS'v

—

y

NOTE ;

REINFORCED CONCRETE TOWER ILLUSTRATED

SECTION
SCISSOR TYPE CONCRETE STAIRS

HINGE

EXTEND ONLY
AS REQ'D BV
STAIR WIDTH
UNLESS
OTHERWISE
PERMITTED
BV STRUCT-
URAL DESIGNER

LIMINARY
B THICK-
S SPAN/2<

SPAN = HORIZ.
CENTERLINE
DISTANCE
BETWEEN THE
TWO FIXED ENDS

TREADS MAV BE
TILTED INWARD
SLIGHTLY TO COM-
PENSATE FOR THE
OUTWARD CENTRIFUGAL
FORCE OF THE PERSON
WALKING A CIRCULAR
STAIR

STRUCTURAL
WALL AS
REQUIRED BY
STRUCTURAL
DESIGNER

REINF MUST
DEVELOP
FULL BOND
IN WALL

FREE STANDING CONCRETE STAIR

SUPPORT -

SEE NOTE
HELICOIDAL CONCRETE STAIR

NOTE USE OF HELICOIDAL CONCRETE STAIRS
DEPEND ON VERY STIFF FIXED ENDS SUPPORT AND
SMALL SUPPORT DEFLECTION

CANTILEVER CONCRETE STAIR

Irvin Bruce Schafer; Peoria, Illinois



552 Steel Stairs

COVE BASE.
2ND FL

THREADED
^Jk-HANGER RODS

EXPOSED
CHANNEL
BASE
PAN CONSTR.
BY STAIR
CONTRACTOR

CLEARANCE
REQUIRED FOR
CONT CHANNE
FRAMING

SECTION A-A
NOTE DIMENSIONS ARE SHOWN ONLY
AS A GUIDE

WELDED INTO l"Xi/2C'S
TOP AND BOTTOM

ACTUAL STAIR CLEARANCE
AS PER CODE- FACE TO
-FACE OF HANDRAILS

FACE
SUPPORTII
BEAM-

FACE OF CHANNEL STRINGER'
PLAN- SECOND FLOOR

CHANNEL HEADER

THREADED
HANGER
ROD, TYP>

FACE OF CHANNEL FRAME

PLAN -FIRST FLOOR

(Schools, Offices, etc.) Some mfrs. prefer 3"

newels. If underside is to be plaster finished,

mfr. will weld the required clips with holes.

•HANDRAIL

BASE-^
1 11^ BALI

ll>r CHANNEL
FINFL. Inb~WELOa

COVER ft

•CHANNEL

PLASTER
FINISH

|-L U— NEWEL <£

2'/," -FACE OF
LZ_1 ROUGH
'^^

> BEAM
BALCONY EDGE SECTION

Ct HANDRAIL

'OST,

r-/
t U ^

DETAIL "A" (PLAN) TOP FLOOR

HANDRAILS .SUPPORT
FOR
NEWEL

A" NEWEL
yM CHANNEL
^ I

FLANGE

DETAIL "B" (PLAN)
NOTE:
Always check handrail clearance with

crossing, e.g. downward handrail with ad-

jacent rising stringer.

^ NEWEL a
FACE OF
RISER

-ANCHORING (POCKET SET OR BOLT)
'FIN FL

,SUB FL.

CONNECTING BRACKET
BY STAIR CONTRACTOR

CLIP^ W/ 3/»"(J>
ANCHOR BOLTS
ON EA. STRINGER

INTERMEDIATE LANDING
TYPICAL SECTION

Paul R. Schieve, Sr. and Joseph Hornyak. Tippetts. Abbett, McCarthy, Stratton, New York, New York

GRATING
TYPE
TREADS

CHANNEL
STRINGER
(ALVi/AYS TOED
OUT)

PLATE TYPE TREADS

STEEL STAIRS (OPEN)
TYPICAL SECTION
(INDUSTRIAL)
Check mfrs. for socket connections if de-

sired.



Wood Stairs 553

ELEVATION

Height of handrail 2 '-6 " to 2 '-8".

Height of handrail at landings 2 '-10" to

3-0".

Stringers (10" to 12" wide, %" or %"
thick) to be accurately cut to receive risers,

treads and wedges. Wedges to be glued and

driven up tight.

Block up riser and tread between strings as

shown. Blocks to be glued and screwed in

place.

Rise 7" to 7 '/a" ,
run 10" to 10 '/a" ,

sum
of rise and run 17" to 17 '/a" .

Treads to be Oak, Yellow Pine or Birch, min-

imum thickness %."
.

Conventional stair construction and types

shown; design is for purposes of construction

only.

CARRIAGE

HArslDRAIL

BALUSTER

FILLER
BETWEEN
BALUSTERS

MOULD

PANEL.

STRING HOUSED
TO RECEIVE
TREAD AND
RISER

METAL LATH
AND
PLASTER

LOCKING

BALUSTER
DOVETAILED
INTO TREAD

-WALL STRING

SECTION B-B

H. E. Heidtmann and R. Paccone; Sargent, Webster, Crenshaw & Folley; Syracuse, New York

SECTION •*— •*



554 Stairs, Metal Posts and Balusters

^WELL WALL
CHAMFER-

VARIES-

SECTION A-

A

DETAIL "C DETAIL "D"

BEAM THROUGH STAIRS

MINIMUM LANIDING
NOT LESS THAN
WIDTH OF THE
STAIRS: PREFER
LARGER

COLUMN

FIRST FLOOR PLAN
When columns are located as shown, tie in with

stair beam reinforcing. Columns are not mandatory.

Check governing code for permissible encroachment

SECOND FLOOR PLAN
of door into effective stair radius, usually it is

6"

On upper floors, doors must swing into the well

and in the direction of the downward personnel flow.

All doors on the first floor must always swing out of

the stair well. Check governing codes to determine

stair width, number of continuous risers, etc.

SCISSOR STAIRS

HOLES MAY BE CAST IN AT PROPER LOCATIONS WITH OR
WITHOUT SLEEVES. OR FIELD DRILLED CAULK BALUSTERS
AND POSTS AFTER SETTING

DRILL HOLES '*"

THAN POST AND
BALUSTER

FASTEN BALUSTERS TO STRINGERS
EVERY THIRD TREAD

SECTION
OF WOOD
STRINGER

CONCRETE TREADS AND
RISERS. INTEGRAL

CONCRETE RISERS. FLAGSTONE,
SLATE MARBLE TREADS

WOOD TREADS AND RISERS

TREADS AND RISERS

1/2 -CLEARANCE '/^CLEARANCE
BETWEEN PIPE
AND SLEEVE

POST SET IN MASONRY
WITHOUT SLEEVE
ANCHORED WITH CONCRETE.
SULPHUR, LEAD OR EPOXY

POST SET IN PIPE OR
SHEET METAL SLEEVE
FLANGE MAY BE LOOSE
OR FASTENED TO POST

POST WELDED TO PLATE
BASE AND ANCHORED
BY EXPANSION BOLTS
WITH SHIELDS

POST THREADED INTO
SCREW FLANGE AND
ANCHORED BY EXPANSION
BOLTS WITH SHIELDS

POST ANCHORAGE

Paul R. Schieve, Sr. and Constantme Economou; Tmoetts, Abbett, IVIcCarthy, Stratton, New York, New York



Treads, Risers, and Nosings 555

WITH SAFETY STRIP

EXTRUDED NOSINGS
For use on wood steps with the following

finishes: vinyl, cork, rubber, etc. All with

saturated felt paper under to align with

nosing.

EXTRUDED SAFETY TREADS
For use on concrete or wood steps, re-

cessed or surface mounted. Surface mount-

ed type is 7" or 8" deep with beveled back

edge.

CAST ABRASIVE SAFETY TREADS
For use on concrete steps applied abrasive tread is at

full depth on old work; but can be full depth or re-

cessed at varying depths on new work.

^



556 Spiral Stairs; Vertical and Ships Ladders

OPEN RISER TYPE

GENERAL NOTES

1 CI, sti, or alum stairs are iden

tified by treads. When al. treads are

specified all parts are alum.

2 Center pipe may terminate at

platform, or be capped above well

rail, or be extended and secured to

cig

3- Balusters: 1 Per tread, 3/4" bar

or 3.4" O.D, for sti/al, 15/16"

for C.I. At quarter points- 1 1/4" O.D.

for C.I,

4. Formed steel floor plate tread is

welded to steel collar and web for

cantilever type, or to steel collar and

riser assembly for open riser type.

5 Cantilever treads are secured and
held in position by set screws in the

hub. or welded.

6 Plated screw and bolt fasteners

for stI and C.I. stairs. SST fasteners

for al. stairs.

7. Platform sizes are 1
" larger than

stair radius and anchored to suit well

opening construction.

Design refence must be made to

state or local laws and ordinances.

CLOSED RISER TYPE
PLAN
SQUARE WELL
LEFT HAND STAIR
RAILING ON LEFT
GOING UP

PLAN
SQUARE WELL
RIGHT HAND STAIR
RAILING ON RIGHT
GOING UP

OPEN RISER TREADS



Caged Ladders and Fire Escapes 557

JLiLviUl

'cn*o«[j
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558 Disappearing Stairs

AUTOMATIC ELECTRIC

WOOD OR ALUMINUM

SLIDE UP PIVOT TYPE

TABLE FOR SELECTING SIZE NUMBER



Pedestal Floors 559

Panel modular 2'-0" x 2'-0"

1 1/4" thick w/1 " resin bonded

core- 1/8" resilient flooring at top

surface & bottom surface 1/8"

plastic laminate.

ADJUSTABLE
ALUMINUM
PEDESTAL i

STRUCTURAL
SLAB-^ m

Removable floor panels modular
3'-0" or 2'-0", 1" & 3/4" thickness.

Compressed resin bonded core w/

24 ga. zinc coated sheet steel

laminated to top & bottom surfaces.

2^

Ml

SUPPORT
CHANNEL^

ADJUSTABLE
SCREW JACK-

I

Panel modular 2'—0" x 2'-0'

1 1/4" thick die-formed steel

grid panel. No structural

stringers required.

Poured cone, w/wire mesh

reinf. to corrugated steel

form.

2 '2 MIN

t
I. ALUMINUM GIRDER
ASSEMBLY
( WESTINGHOUSE )

CHANNEL GRID
A6SEMBLY
I MET -L- STRUCT )

STEEL GRID
PANEL SYSTEM
(TATE

)

CORRUGATED
STEEL FORM
(GRANCO)

MECHANICAL REQUIREMENTS DICTATE MIN. . GENERALLY NOT LESS THAN 6"

TYPES OF PEDESTAL FLOORS

%

ONE MOD

/
FACIA TO SUIT
IF RAISED FLOOR

\3 m m H ffl ffl ffl ffl m

^COLUMN ,

^^"^
T T T

ftVv^ivV^K^V^V^^^Vxx^XX^^VV^KV^X^
EQUAL MODULES

FACE OF WALL
COLUMN, ETC

COVE BASE

FLOOR PANEL

REMAINDER

TYPICAL PEDESTAL ARRANGEMENT
MODULES, 18" X IB" - 2-4" X '2'i-" OR 36" X 36"
CAPACITY, 250PS.F, 5000 #/ PEDESTAL

SUB -FLOOR

WALL CONDITION

s
SPANNING DUCTS
INSTALLATION DETAILS

CHANNEL

SUBFLOOR

PEDESTAL

SUBFLOOR- LP

-PLENUM DIVIDER

NOTE:
Pedestal floors are also known by the

following names:

Floating, Infinite Access, Elevated Floors,

Raised Floors.

Pedestal floors provide high strength for support

of uniform & concentrated loads.

Space below floors serves as plenum, duct spaces,

electrical cables for computers, etc.

First three panel types above have removable

modular panels for easy access to equipment

below floor.

Damaz, Pokorny, W/eigel; New York, New York
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TYPICAL STORAGE
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CLEAR WIDTH INSULATION

MASONRY-
WALL

CONCRETE
WEARING
FLOOR AND
MIN. 4'x 4"
CURB

CEMENT PLASTER WAINSCOT

INSULATION

-CORK

"WOOD BUMP RAIL

ATTACHED BUMPER RAIL

TYPICAL SILL DETAILS
SECTION
TYPICAL DOOR DETAILS



562 Earthquake Resistant Design Data

ASEISMIC DESIGN CONCEPT
Earthquake forces result from very erratic vertical and

horizontal vibratory motion of the ground on which the

structure rests. For the most part, the vertical forces are

neglected by the codes owing to the combination of

safety factors inherent in the vertical framing members.

The horizontal forces may vary in direction, intensity and

duration and are affected materially by geological condi

tions.

Seismic forces are assumed to act as static horizontal loads

on a structure as a function of the mass multiplied by cer-

tain factors for different types of resisting elements. Re-

sisting elements may be moment resisting frames or shear

walls or a combination of both.

The configuration of a structure and Its fundamental

period affects its earthquake resistance considerably.

Symmetry in plan is very desirable. Unusual shaped plans

result in highstress concentration areas and must be speci-

fically designed for. Structural elements must be tied to-

gether to make them respond to earthquake motion as a

unit: or structural separations may be required.

Most building materials are adaptable to use as resisting

elements. Brittle materials must be avoided, unless proper-

ly reinforced. Ductile materials are most desirable. Up-to

date codes require that all buildings over 160 feet high

must have "ductile" moment resisting frames.

Earthquake resistant structures can be designed, however,

to result In minimum structural damage and maximum
safety within economic limits. Aseismic knowledge and

design is being steadily improved, and there is no substi-

tute for sound structural engineering experience and judg-

ment.

The data set forth herewith is a very brief resume of

"Recommended Lateral Force Requirements and Com-
mentary" prepared by the Seismology Committee of the

Structural Engineers Association of California, 1967.

These requirements have been adopted by several codes.

DEFINITIONS
SPACE FRAME is a three dimensional structural system

composed of interconnected members, other than bearing

walls, laterally supported so as to function as a complete

self-contained unit with or without the aid of horizontal

diaphragms or floor bracing systems.

SPACE FRAME - VERTICAL LOAD-CARRYING: a

space frame designed to carry all vertical loads.

SPACE FRAME - MOMENT RESISTING: a vertical

load-carrying space frame in which the members and joints

are capable of resisting design lateral forces by bending

moments.

SPACE FRAME - DUCTILE MOMENT RESISTING: A
space frame-moment resisting complying with special re-

quirements for a ductile moment resisting space frame.

BOX SYSTEM is a structural system without a complete

vertical load-carrying space frame. In this system, the re-

quired lateral forces are resisted by shear walls as herein-

after defined.

SHEAR WALL is a wall designed to resist lateral forces

parallel to the wall. Braced frames subjected primarily to

axial stresses shall be considered as shear walls for the pur-

pose of this definition.

LATERAL FORCE RESISTING SYSTEM is that part of

the structural system to which the lateral forces are

assigned.

TOTAL. LATERAL FORCE OR BASE
SHEAR FORMULA
V = ZKCW

V = Total lateral force or shear at the base.

Z = Numerical coefficient dependent upon the zone as

determined by the seismic zone map.

K = Numerical coefficient set forth in Table A.

C = Numerical coefficient dependent upon the fundamen-

tal period of vibration of the structure determined by

properly substantiated technical data or by arbitrary

code formula.

W = Total dead load. (Plus 25 percent of storage and

warehouse live loads.)

TABLE A

HORIZONTAL FORCE FACTOR "K" FOR
BUILDINGS OR OTHER STRUCTURES
TYPE OR ARRANGEMENT OF
RESISTING ELEMENTS
All building framing systems except as

hereinafter classified.

Buildings with a box system as defined

Buildings with a dual bracing system con-

sisting of a ductile moment resisting space

frame and shear walls designed with the

following criteria:

1. The frames and shear walls shall resist

the total lateral force in accordance with

their relative rigidities considering the in-

raction of the shear walls and frames.

2. The shear walls acting independently of

the ductile moment resisting space frame

shall resist the total required lateral force.

3. The ductile moment resisting space

frame shall have the capacity to resist not

less than 25 percent of the required lateral

force.

Buildings with a ductile moment resisting

space frame designed in accordance with

the following criteria:

The ductile moment resisting space frame

shall have the capacity to resist the total re-

quired lateral force.

Elevated tanks plus full contents, on four

or more cross braced legs and not sup-

ported by a building.

Structures other than buildings.

ARCTIC OCEAN

BERING
STRAIT

o (o)

c^

OAHU
-.^^'

CONTIGUOUS STATES
200400 MILES

MOLOKAI

«"^'

LANAlf^
2-
KAHOOLAWE '^

•V-llLO
, HAWAIIO 20 40 MILES ( 3

m^
-sf"

SEISMIC PROBABILITY



Earthquake Resistant Design Details 563

FT

A-

^SPLICE COLUMN BARS
irsj MID-Vg OF COLUMN
HEIGHT

~7\
BEAM BARS SHALL BE
ANCHORED IN CONFINED
AREA

U^

REINFORCING DETAIL FOR DUCTILE
MOMENT RESISTING SPACE FRAME

^
f~^

^

OPENINGS IN MASONRY AND CONCRETEWALLS

WOOD STUDS

WOOD DIAPHRAGM WITH
PLYWOOD SHEAR WALLS

-JOIST HANGER

-3 X CONT LEDGER

WOOD DIAPHRAGM
WITH MASONRY OR
CONCRETE SHEAR
WALLS

-25 DIAM, OR r-3"MIN

INTERSECTION OF CONCRETE OR REINFORCED
MASONRY WALLS

PLVWOOD SHEATHINGx

PARAPET WALLS TO BE
REINFORCED FOR 100%
GRAVITY LATERAL LOAD

SLAB REINFORCING
TO BE ANCHORED
IN BEAM

EDGE BEAMS MUST
SERVE AS CHORD
OF DIAPHRAGM

CONCRETE DIAPHRAGM
\A/ITH CONCRETE
FRAME

CONC FILL

STEEL BEAM

STEEL DECK
DIAPHRAGM WITH
STEEL FRAME

PLYWOOD SHEATHED
SHEAR WALL WITH
TIE-DOVy/NS TIE DOWN

Harold P. King, CEC, King, Benioff, Steinmann, King; Shernnan Oaks, California



564 Wind Resistant Construction

\A/IMDWARD

f f f t f f

FLAT ROOr

SLOPE 9 12

LEEWARD

SLOPE 3 12

SLOPE lO 12

SLOPE 5: 12

SLOPE 12 12 SLOPE 16 12

WIND PRESSURE DISTRIBUTION ON PITCHED. OR GABLE, ROOFS Or VARYING SLOPES

TIE-DOWIM ANCHORS^ (('

RHANG
UPLIFT
E FROM
AND BELOW

20 FT MAX SPACING

^nTmrr 'lllllllllllllllll::llilllil^^

SOLO MASONRY WALLS

IS FT MAX SPACING
-f-

^IIIIIHIl""" I'lilll .•':iiiinm?rTTT^

HOLLOW MASONRY WALLS

TYPICAL REINFORCED CONCRETE
WALL COLUMNS IN ONE- STORY
CONCRETE BLOCK CONSTRUCTION

WIND PRESSURE DIAGRAM

STOCK, STEEL LOCK-SEAT PLATE WH
RIVETED ANCHOR AT EVERY ROOF
TRUSS POURED IN CONCRETE
BEAN

STOCK, 18 GAUGE, GALVANIZED STEEL,
HURRICANE CLIP FRAMING ANCHORS
AT EVERY RAFTER OR ROOF
TRUSS

4- * 5 CON
RODS IN EVERY
CONC TIE BEAM

4-*5 CONTIN
RODS WITH
•»2 TIES
EVERY 12" OC
IN ALL V\/ALL
COLUMNS

•4-»S STEEL DOWELS,
BENT, IN WALL COL
AND IN FOOTING

3-«S CONTIN
RODS WITH »2
TIES IN FOOTING

*4 STEEL DOWELS,
BENT, IN WALL AND
FOOTING

3 -''•4 CONT
RODS \A/ITH •»2
TIES IN FOOTING

MINIMUM DESIGN WIND LOAD FACTORS
FOR VARIOUS HEIGHT ZONES ON
VERTICAL PROJECTIONS OF BUILDINGS

Southern Std. BIdg. Code



CHAPTER 14

ELEVATORS AND CONVEYING
SYSTEMS

Elevator Components ....
Passenger Elevators ....
Freight Elevators

Freight and Sidewalk Elevators

Hydraulic Passenger and Freight Elevators

Dumbwaiters and Residential Elevators.

Moving Stairways and Passenger Conveyors

Pneumatic Tube and Miscellaneous Conveyors

Roof Mounted Window Washing Systems

566

567 - 574

575 - 577

578

579

580

581

582 - 585

586



566 Components of a Typical Electric Elevator

ELEVATOR is a hoisting or lowering mechanism

which moves In guides in a vertical position.

CONTROL PANEL registers calls and governs re

sponse of elevator(s) to them.

MOTOR-GENERATOR supplies direct current

to motor. Used with generator field control.

GENERATOR-FIELD CONTROL uses an in-

dividual generator for each elevator, so that the

voltage applied to the hoisting motor is adjusted

by varying the strength of the generator-field.

Allows wide range of speeds, including high

speeds, and permits smooth acceleration and re-

tardation of car.

MACHINE BEAMS are structural supports for

elevator machines.

GUIDE RAILS, with guide shoes, serve to guide

car in vertical direction and prevents sideways or

twisting motion.

ROLLERS

ROLLERS

SIDE VIEW PLAN
ROLLER GUIDE SHOE

SIDE VIEW PLAN
FIXED GUIDE SHOE
GUIDE SHOES are fastened to car frame and

counterweight at top and bottom. They fit guide

rails.

TRAVEL is the vertical distance between the bot-

tom and top terminal landings.

COMPENSATION: ropes or chains hung from

bottom of car to bottom of counterweight, to

balance the weight of the hoist ropes.

PIT is that portion of a hoistway extending below

the level of the bottom landing to provide for

over travel and clearance and for parts which re

quire space below the bottom limit of car travel.

_C
SPRING

BUFFER IS a device to absorb impact of car or

counterweight at the lower limits of travel

COUNTER-
WEIGHT
BUFFER

GOVERNOR
TENSION
SHEAVE

CAR BUFFER

COMPONENTS OF A TYPICAL ELECTRIC
ELEVATOR

:x

;^;l

GEARLESS MACHINE is one in which power is

transmitted directly to the driving sheave without

intermidiate gears or mechanism.

SECONDARY SHEAVE provides double wrap

of ropes for traction and leads ropes over to

counterweight.

GOVERNOR stops car and (if required) counter-

weight in case of emergency by actuating the

safety.

SAFETY is a device incorporated in the bottom

beam of the car frame and counterweight. Exerts

retarding force in case of overspeed, by gripping

guide rails.

LIMIT SWITCHES are automatic devices which

stop the car within the overtravel, independently

of the operating device.

OPERATING DEVICE; the car switch, push

button, wheel, level, etc. which enables the oper-

ator to actuate the control,

HOIST ROPES are steel wire ropes used for sus-

pension of car and counterweight.

TENSION SHEAVE gives stability in governor's

ropes.

CAR is the load-carrying unit, including its plat-

form, frame and enclosure.

i

^

-MACHINE ROOM

-SECONDARY LEVEL

-HOISTWAY

'^^
HOISTWAY, DIAGRAM
HOISTWAY is any vertical opening or space in

which an elevator or dumbwaiter is designed to

operate.

CAST IRON
WEIGHTS

COUNTERWEIGHT balances the weight of the

car, and usually equals weight of car plus 40°o of

car capacity.

CAR-LEVELLING DEVICE is any mechanism

or control which will move the car to within a

limited zone, and stop it at the landing.

LANDING ZONE
a landing.

IS 18 inches above or below
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RHEOSTATIC CONTROL is a direct current system of

control by varying resistance and reactance in the field cir-

cuit of tfie hoisting motor. Alternating current motors

start across the line.

PLATFORM

TYPICAL FRAME & PLATFORM
CAR FRAME is the supporting frame to which the plat-

form, upper and lower set of guide shoes and the hoisting

cables are usually attached.

CAR PLATFORM is the structure which supports the

floor of the car and directly supports the load.

RATED SPEED is that speed at which the elevator is de-

signed to operate with rated load in the car.

RATED LOAD is that load which the elevator is designed

to carry dependent on platform area.

GEARING

GEARED MACHINE is one in which power is transmitted

to the driving sheave or drum through worm or spur gear-

ing. It uses rheostatic as well as generator-field control.

^^CASING (CYLINDER)

HYDRAULIC ELEVATOR is one in which the motion of

the car is obtained from a liquid (usually oil) under pres-

sure. The plunger must extend below basement level a

minimum distance equal to travel. Used where travel is

short, required speed is low, and where overhead machine

room is not desired.

-TO CAR
1

WINDING DRUM MACHINE is one in which the ropes are

fastened to and wound on a drum. No counterweight is re-

quired, but it is not permitted on passenger elevators.

TRACTION MACHINE is one in which the motion of the

car is obtained by means of friction between the traction

sheave and the hoisting cables.

HALF-ROUND AND DOUBLE WRAP TRACTION
SHEAVE provides least wear and least traction.

UNDERCUT "V" TRACTION SHEAVE produces the

highest wear and the best traction.

UNDERCUT HALF-ROUND TRACTION SHEAVE pro

vides high wear and high traction.

PASSENGER ELEVATORS: PRELIMINARY SELECTION.
The data given on this, and the following pages, is to assist in the selection of passenger eleva-

tors for office buildings, industrial buildings, hotels, department stores, apartment houses,

and hospitals. The results of the calculations will give general information on the economical

number, characteristics, and groupings (local or express) of elevator installations. The cost of

various installations must also be considered. A competent elevator engineer should be con-

sulted before any decision is made.

The selection of elevators will depend on factual information concerning the particular build-

ing, and certain other determinations, as follows;

A. Factual information

1. building characteristics

a. number of floors

b. floor-to-floor heights

c. travel

d. location

2. population characteristics (the temp of the traffic)

B. Determinations

1. average round-trip time

2. interval

3. passenger-carrying capacity of the system.

The total round-trip time depends on the various times involved in the operation of an eleva

tor, such as running time, number of stops, time required in passenger loading and unloading,

and so on. Calculations of the times governing round-trip time are expressed in the Round-

Trip Time graphs given on a following page.

The interval is the average time a passenger must wait for an elevator. Minimum intervals are

given below. The desirable interval depends on the type and location of the building. In

large buildings, the maximum interval is 30 seconds. For small buildings, 40 seconds is

usually satisfactory. Intervals longer than 40 seconds are permissible only in hospitals, apart-

ment houses, or buildings where one or two elevators will provide more than adequate passen-

ger-carrying capacity.

The passenger-carrying capacity of an elevator is expressed as the percentage of the building

population than can be carried one way in a period of time, usually five minutes. Exception:

the passenger-carrying capacity of department store elevators is generally expressed as the

number of people that can be carried in one hour. Elevator capacities are given in the tables

below.

CONT ON NEXT PAGE



568 Passenger Elevators: Preliminary Selection

PRELIMINARY SELECTION (CONT)
SAMPLE PROBLEM
Given: type of building: office

number of floors: 20 (above ground floor)

floorto-floor height: 12 feet

total population: 2000 (see Speed and Travel Table, a following page)

maximum interval: 30 seconds

SOLUTION
1, Find the total travel (equal to the number of floors above ground floor times the floor-to-

floor height) = 20 x 12 = 240 feet.

2. Find the required passenger-carrying capacity. This equals the maximum number of people

expected to arrive or depart in any five minute period. Where this figure is not knov\/n, the

following assumptions may be made:

ELEVATOR CAPACITIES

TRAFFIC
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570 Passenger Elevators: Preliminary Selection

SPEED AND TRAVEL TABLE
TYPE OF BUILDING

OFFICE BUII-DINOe. HOTELS AND INDUSTRIAL BUIL0IN08
Where expected population or density per floor is unknown, assume one person for each given

square foot area, as follows:

SQUARE- FOOT AREA OOVERNINO CONDITIONS
80 (for one person) - for lower floors, single occupancy buildings

90 (for one person) - for lower floors, buildings in congested areas (heavy traffic)

100 (for one person) - for lower floors, buildings in business sections of average cities (average

traffic)

110 (for one person) - for lower floors, buildings in business sections of small cities or outlying

districts of larger cities (light traffic)

10 (for one person) - for buildings of over 20 floors, or where upper floors have smaller areas.

*25 (for one person) - for buildings of over 30 floors, in any tower section.

Add to base figure of Square Foot Area for lower floors.

CAPACITY
POUNDS

2500

3000

u I I g i yen
speeds are
ava i lable
with any

g I ven
capac i ty

SPEED
FT/MIN
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PASSENGER ELEVATORS, GEARLESS



572 Passenger Elevators, 1:1 Roping

PASSENGER ELEVATORS, GEARLESS
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CAPACITY = 2,000 TO 4,000 LBS, SPEED = lOO TO 350FT PER MIN. ROPING =
IPASSENGER ELEVATORS, GEARED (general purpose use in office, hotel and industrial buildings)



574 Apartment House Elevators

APARTMENT HOUSE ELEVATORS, GEARED CAPACITV = I200 TO 2500. SPEED lOO TO 350 FEET PER MINI
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PRELIMINARY SELECTION
The following explanations and examples are to serve as guides in choosing a freight

elevator and its carrying capacity for various conditions.

The carrying capacity per hour is determined by the normal load of the elevator and the

time required per round trip. The round trip time is made up of the following four ele-

ments, as shown below on the Time Curve (All time is in seconds);

1. Running Time: equals the distance travelled divided by the car speed chosen. May
be read directly from the Time Curve.

2. Accelerating and Retarding Time: the additional time required to accelerate and re-

tard the car for each stop.

3. Door Time: the time required to operate car gate and hoistway doors for each stop.

4. Loading Time: the time required to load and unload the car. Varies greatly with the

type of material handled and the method of handling used.

SAMPLE PROBLEM NO. ONE
Given: a 5-story building Floor Height

1 to 2 18 feet

2 to 3 16 "

3 to 4 16 "

4 to 5 16

Total travel distances: 66 feet

Material to be handled:

1. 225,000 pounds in pallets between 1st and 4th floors on power trucks. A power
truck is 6' - 0" long, 4' - 0" wide, and weighs 3500 pounds empty, 6500 pounds
loaded.

2. 75,000 pounds in and out between various floors by hand truck and package.

Total: 300,000 pounds in and out of building per day.

NOTE:

It is recommended that whenever practical a study be made of the loading and un-

loading operations of a similar elevator. If local studies on a similar elevator determine

more closely the loading time, such figures should be used in preference to those given

in the Time Curve.

It is advisable to add 20% to the calculated roundtrip time.
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PRELIMINARY SELECTION (CONT)
SAMPLE PROBLEM NO. TWO
Given; a 3story building Floor Feet

1 to 2 18

2 to 3 16

Total Travel distance . 34

material to be handled:

1. miscellaneous freight, some to be moved in hand trucks and some in package form.

2. hand truck size is 4'- 6" long, 2'- 6" wide; truck weight 250 lbs., load weight

750 lbs.

total; 20,000 lbs. in and out of building per day (8 hrs.)

SOLUTION
Capacity and size; From the General Date Table, the 6'- 4" x 8'- 0" car would be chosen,

to accommodate two hand trucks per trip or 45 square feet for loads of miscellaneous pack-

ages. The 3000 pound capacity elevator would be preferable for possible greater loads in the

future.

Type of equipment: It is evident that this elevator will not be very active so rheostatic con-

trols will be considered.

Door operation; Because this elevator will not be very active, manually operated doors will

be chosen.

Speed selection: See General Data Table. The recommended speed for 3 floors (34 feet

travel) with rheostatic control is 75 feet per minute.

Calculation of time: For service from first tothird floor without an intermediate stop. Refer

to Time Curve on preceding page.

Running Time 27 sec.

Acceleration and Retardation 2 '/j sec.

Door Operation 16 sec.

Loading and Unloading 50 sec.

Total time one way 95 '/4 sec. Use 95 sec.

Round trip time = 2 x 95 = 190 sec. plus 20% = 228 sec.

20,000 lbs. /day _ ,d . ooo cr,—' •- = 13 trips X 228 sec. = 50 minutes.

15,000 Ibs./trip

If most of the material is carried in package loads, the two types of handling should be

figured separately, and the total used. Package loading time will increase the trip times, and

will vary greatly.

OENERAL DATA FOR TYPICAL FREIGHT ELEVATORS
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FREIGHT



578 Freight and Sidewalk Elevators

CAPACITY: 3.000 OR 4,000 LBS . SPEED: SO TO 200FT PER MIN ROPIMG i
I I (MAX. DISTAIMCE BETWEEN

GUIDE RAIL SUPPORTS =_l4-'^g" _DECREASE IF REQUIRED BY LOCAL CCDES REQUIREMErslTS <^OR Q GIVENFREIGHT ELEVATORS, GEARED, with -freight elevators, geared roping=2:i etc.)

CAPACITY
(LBS.)

DIMENSIONS OVERHEAD LOAD IN LBS,
MINIMUM

50

100

5'-4"

6' -A"

7'— O"

8—O"

S'-O"

6'-0"
iO*/e

l5'-6'

l6'-0"

9'-9"

IO'-3"

IO'-2"

ll'-O"

2-1"

2'-4"

B900

9200

66SO

7 300

4900 5900

6IOO

6' -4"

B -4
S'-O"

lO' -o"

S'-O"

a'-o"

141so
1 5150

I0850

I2500

7SOO
9 300

9450
I03S0

DIMENSIONS

CAPACITY
(LBS.)

30"

33

K-PLAN I

-7>4

-7'/«

-7 1/4

-7'/*

e-io"
10-10"

8 -11/2"

9'—

I

'/a"

9 —I '/a

II' -I '/a"

7
'
-

I I 3/h"

8' -I l'/4"

a' -I i»/V

10' -I l'/4"

''"IX

notes:

1. If required by local codes, pit depth and penthouse

clearances ma'/ be increased.

2. Reactions shown for D, E, F, and G include allowance

for impact. Weight of concrete slab is not included.

3. The following by owner; i.e., not normally in elevator

contract;

A. Penthouse access door, windows, light and adequate

ventilation.

B. Light outlet in hoistway located 4' - 0" above center

of travel.

C. Other items marked.*

r'
I

'/•»• CLEARANCE

PLAN NO. I FRONT OPENING PLAN NO. 2 front a rear openino
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SINGLE SLIDE DOOR TWO -SPEED

PLANS OF VARIOUS HYDRAULIC PASSENGER ELEVATOR DOORS

PASSENGER ELEVATOR



580 Dumbwaiters and Elevators for Residences

-LIGHT FIXTURE
-ACCESS DOOR
B'-6" RECOM, (4'-

-CONTROLLER

- MACHINE
.DEFLECTOR SHEAVE

ROPING:
"-•/Z •» 14"= MIN.
(LOADS 400 LBS. OR LESS)

2;1 ROPING; 3'-9"MIN.
(LOADS OVER 400 LBS )

LOADING DOOR OPENING:
TOTAL CAR HEIGHT -f 2"

TOP FLOOR

-CONFIRM FIRE DOOR
RE<3UIREMENTS WITh
LOCAL CODE

INTERMEDIATE
FLOOR

^

M INIMUMS:
6" WITH SLIDE DOWN
DOOR
B"+ VSH WITH Bl-
PART DOORS

LOADING DOOR
OPENING = TOTAL
CAR HEIGHT * 4"

TOP FLOOR

HOISTWAV SECTION
DUMBWAITER

J
-I I

^(r^ =

1 0< Urg
HOI -I-

BOTTOM FLOOR

I^^BOTTOM PANEL MAY BE
' REMOVABLE FOR TRUCK
-LOADING PROVIDE
NECESSARY PIT

DRUM TYPE

CAR MAY OPEN ON
^EITHER SIDE IF
REQUIRED

-^r

10'-6"TO 12'-2"
DEPENDING ON
TYPE OF
INSTALLATION
a LOCAL CODES

TOP FLOOR

BOTTOM FLOOR

HOISTWAY SECTION
RESIDENCE ELEVATOR

HOISTWAY SECTION - TRACTION
DUMBWAITER

PLAN- (DRUM OR TRACTION TYPE)
DUMBWAITER

DUMBV



Escalators and Moving Passenger Conveyors 581

Escalators are the most efficient form of vertical transportation for very heavy

traffic and where the number of floors served is limited, normally five to six

floors maximum. Escalators are not usually accepted as required exit.

Owner provides and installs; All supports including bearing plates if concrete

beams are used, manhole and ladder to pit for basement stairways, lamp re-

ceptacles and convenience outlet in machine room and at each access door,

light and power supply, vent grilles and various other items described in man-

ufacturers catalogs.

.' 1



582 Pneumatic Tube Systems: Types and Power Units

GENERAL tslOTES :

Pneumatic Tube Systems: Use of pneumatic tube systems,

under vacuum or pressure, allows transmission of paper,

small articles and liquids in "carrier" tubes to and from

predetermined stations.

Applicable systems are commercial offices and stores;

industrial plants, warehouses and air and rail stations;

banks; hospitals and laboratories. Care should be taken in

the latter instances to exclude services in areas where cen-

trifuge action in transmitted liquids is undesirable.

Installation of Systems: Systems can be placed anywhere

in or about the area served, exposed or furred in structure,

outside or underground. Lines exposed to weather or

through refrigerated spaces must be protected and insula-

ted to prevent condensation in the system. Subsurface

installations should be placed in corrugated pipe below the

frost line, and tubing should be mill wrapped and joints

welded and protected with mill wrap tape and pressure

tested.

CENTRIFUGAL EXHAUSTERS AND BLOWERS (This chart shows only extremes for each case.!

CENTRIFUGAL UNIT

VACUUM



Pneumatic Tube Carriers and Tube Standards 583

CARRIER STATISTICS
SIZE



584 Pneumatic Tube Terminals and Tube Bends

DOWN DISCHARGE TERMINALS

GENERAL NOTES'.

A carrier, placed in the sending side of the loop at

anv one of 16 sendlng-receiving stations shown at

right, will be conveyed swiftly and directly to any

one of the other 15, No human element enters to

delay or impede the carrier's transit. An Auto-

matic Monitor, in a matter of seconds, transfers the

carrier to its correct receiving tube . . . then, an

electrically controlled deflector in the receiving

tube, delivers the carrier into its ordered station.

Such a system has much to recommend it to any

user. First, an Automatic System eliminates oper-

ating personnel at a Central Station. Not only does

this automatic device speed carrier delivery but al-

so permits 24 hour a day communications service,

7 days a week without supervision. Second, by

grouping sending receiving sub-stations along one

or more twin-tube loops, 2 airtubes can service all

5 sub-stations as illustrated. The same 2 airtubes

could service all 10 sub-stations if that maximum

number were located on a given loop. This design

effects a tangible saving in space, materials and la-

bor. It also sharply reduces problems encountered

when installing a system in existing structures.

PEDESTALS FOR Z'
TERMINALS

PNEUMATIC

Down Discharge Terminals can be recessed in walls with only

dispatching and receiving doors exposed. Can be used for all

automatic selective systems.

Pedestal for 2 '/j" Pneumatic terminals have steel cabinet

bases with carrier storage under top. Sending inlet on oppo-

site end.

Pedestals for Down Discharge closed receiver terminals for

conventional or sutomatic systems are supplied with base

units 20 V : " wide, 11 '/ ; " deep, 36" to countertop and an

overall height of 53" on 2 '/a" and 3" systems or an overall

height of 56" on 4" systems,

conventional or automatic systems are supplied with base

PEDESTAL FOR DOWN
DISCHARGE CLOSED
RECEIVER TERMINAL

PEDESTAL FOR OVER
DELIVERY CARRIER
RECEIVING STATION

Pedestal for Over delivery earner receiving stations have belt

sling type pocket sizes available for 2 '.'j", 3" and 4" two

station systems. 2 '/a" and 3" system pedestals are 18"

wide and 36" deep; 4" system pedestals are 26" wide by 43"

deep.

TUBE
FIGURE A

(.Sa* CAST
FIGURE B

A" VS/ELD
FIGURE C

TUBE bends; carrier LENGTHS AND



Miscellaneous Conveyors 585

LOCKING K/IAIL TRAY BASIC MODULE TRAY BOOK TRAY

Fiberglas plastic tray modules are available for all

types of services. Standard trays are 16 1/2"

long, 12" wide, and 10" high. Also available

with locking covers and special compartmental in-

serts, they can be used for mail distribution in

offices as well as in hospital service where special

sterilization trays are used. Book trays are avail-

able with special sloped bottom form for easy

reference stacking, having applications in libraries.

Sizes and types are also available for other special

services.

PLASTIC TRAY MODULE TYPES

-OPENINGS

SELECTIVE VERTICAL CONVEYORS
Bulk transmission between vertical and horizontal points

in large structures can be accomplished by continuous e-

lectric conveyors with automatic loading and unloading

at selected substations on any floors. With hourly capa-

cities up to 18 tons, records and mail in office buildings,

books in libraries, and bulk packaging and basic patient

needs in hospitals can be carried throughout structures.

Several selective verticals can be interconnected with hor-

izontal conveyors to effect a unified three-dimensional

conveyor system; carrying modules can be routed auto-

matically from one vertical to another. Remote sub-

stations can be connected to the main system by horizon-

tal conveyors in ceiling spaces, with short vertical drops

to selected substation work areas.

STATION LOCATIONS

Stations can be on any or all floors. Mail systems can be

developed thus with central station at grade floor and

substations at any upper or lower floors. TYPICAL FLOOR PLAN

LWH & GFL, King and King; Syracuse, New York



586 Roof Mounted Window Washing Systems and Miscellaneous Hoists

-ADJUSTING MULUIOrsi GUIDE

-CABLE

SCAFFOUD

WASHING SYSTEMS
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ARCHITECTURAL GRAPHIC STANDARDS AND THE UNIFORM SYSTEM

Within the limits of Architectural Graphic Standards' fundamental emphasis on

graphic presentation of design and construction information, the contents of this

edition are arranged in Chapters substantially paralleling the sixteen Divisions of

the Uniform System for Construction Specifications, Data Filing & Cost Accounting.



588 Water Softeners and Cisterns

CONTROLS

WATER
SOFTENING
MINERAI

TYPICAL MANUFACTURERS' DATA

SOFTENER BRINE TANK

CROSS - SECTION OF TYPICAL TWO
TANK WATER SOFTENER SEMI - AUTOK
NOTES :

Water hardness is caused by calcium and

magnesium salts and is usually expressed

in grains per gallon. For example; New
York City 1-5 grains (low); Grand Rapids,

Mich. 9 grains (5-9 moderate); Jacksonville,

Fla. 18 grains (over 9 high), well water 0-50

grains.

A water softener is typically one tank

for manual operation and two adjacent or

concentric tanks with automatic controls.

To determine the proper size softener for

a residence, use this formula:

No. of people x 50 gal. (75 if 3 or

more baths) = Gal. of water used/day;

Gal. of water/day x No. of days of

service = Gal. of soft water needed;

Gal. of soft water x Hardness (grains/

gal. = Capacity of softener needed.

TANK -IN - TANK
AUTO. MODEL

If the capacity found necessary by this

formula is too large, reduce the number
of days of service and the softener will

need to be regenerated more often. The

table given lists data for residential size

softeners. If a softener is needed for use

in another building type, consult a manu-

facturer. Rental equipment with service

plans are available in some areas, and responsi-

bility for design adequacy should be assumed

by the renting company.

When water supplies contain suspended matter,

a filter should be placed at the hard water

inlet. The softening process often may re-

move any taste the water can have, but

filters can also correct bad taste, acidity, or

odor problems which are caused by other

salts and minerals.

Characteristics



Pumps and Wells 589

NOTES:

1. Where connection to a municipal water supply or public water

system is not possible, it is essential that certain precautions be

taken in the development of individual water supply. Considera-

tion must be given to the geological and bacteriological factors af-

fecting the quantity and quality of available water.

2. The minimum quantity of water to provide for domestic use

should be not less than 50 gallons per person per day. Well and

pumping equipment should be adequate to provide a minimum
quantity of water at the rate of 5 gallons per minute for domestic

use.

3. The well should be chlorinated after construction to remove

any pathogenic bacteria and other disease-producing organisms.

The water should be tested by the State or Local Health Depart-

ment for possible bacteriological contents.

WELL CONSTRUCTION
TVPE



590 Ferrous Water Tank Sizes

LENGTH

RANGE BOILER
Galvanized

Standard press, - 85 psi

Extra heavy " = 150 psi

Double extra hvy = 150 psi

2'-0" Diameter tank -

tapping is 1 1/2", others 1
"

TAPPING

GALVANIZED
EXPANSION TANKS
Galvanized, tapping 1

"
'l>

Max. pressure = 30 psi

Max. no. of tappings shown

SOLAR TANK
Galvanized

Double extra hvy = 120 psi

Used vertically only

1'—8" diam. tank, 1" tapping;

all others 1 1/2" tapping

HOT WATER STORAGE TANK
Manhole 11" x 15" in shell or head
Standard pressure = 65 psi

Extra heavy " = 100 psi

Tanks used vertically or

horizontally. 6 tappings in each

tank of diameters listed.

TANK
DIA.



Water Tank Capacities 591

CAPACITY OF CYLINDRICAL WATER



592 Plumbing Fixture Requirements

MINIMUM NUMBER OF FIXTURES REQUIRED ( SEE genieral. niotes )

TmE figures SH0W(^4 are based Orj ONJE fixture being the MIMIMUM required for the NUN-«ER of PEFfSONIS INDICATED OR ANV FRACTION THEREOF
TYPE OF



Plumbing Fixture and Hot Water Requirements 593

HOT WATER CONSUMPTION
Figures given are in gallons of water per hour per fixture and are based on a final temperature of 140°F (except as noted)

FIXTURES



594 Residential Sinks and Dishwashers

SINGLE
BOWL

ra^
8TAINLFSS



Lavatories and Work Sinks 595

+



596 Water Closets and Urinals



Bathtubs, Prefabricated Shower Stalls and Receptors 597

SQUARE RECESSED
ENAMELED CAST IRON
hei ght ! LENGTH

j

DEPTH
1'-~4^"n 4'-0" l4' - 1 1/2'

SCaUARE RECESSED
ENAMELED CAST IRON

CORNER
ENAMELED CAST IRON

height'length



598 Water Fountains and Coolers

^GI-ASS SHELF OPTIONAL

FOUNTAIN
MAV BE
ADDED
HERE FOR
SCHOOLS

WALL MOUNTED •



Drainage Risers: Office Buildings 599

menSs toilets WOMENfe TOILETS FOUNTAINS a SLOP SINKS

- SEWAGE EJECTOR

SUMP WITH PERFORATED COVER. NO VENT
AND INDIRECT BLOWDOWN PREFERRED.
THIS Dl AGRAM. HOWE VER. INDICATES A
TIGHT CONNECTION

NOTE .

LOCAL CODES SHOULD BE CONSULTED FOR PIPE
SIZES, MATERIALS AND OTHER REQUIREMENTS INPLUMBING SYSTEMS

NOTE A: 4-S' OR LESS FROM VERTICAL MAV BE
CONSIDERED AS STRAIGHT STOCK IN SIZING EXCEPT
NO FIXTURES OR BRANCHES MAY BE CONNECTED
WITHIN 2' - O" OF OFFSET

Sargent, Webster. Crenshaw & Folley; Syracuse. New York



600 Drainage Risers: Apartment Buildings

OMIT VENT HERE IF

LAV VEMT aV^ASTE a B.T
WASTE ARE 2" MIN

, INCREASERS REQUIRED WHEN THERE
IS A POSSIBIUITY OF FROST FORMATION
SUFFICIENT TO RESTRICT VENTILATION

STACK VENT TERMINALS. EXTEND ALL STACK VENTS I'-O"
ABOVE ROOF, EXCEPT WHERE ROOF IS USED FOR HUMAN
ACTIVITY. IN WHICH CASE. THE EXTENSION] SHOULD BE 6'-0"

-TO SANITARY
BOILER BLOWOFF TANK.

*RUN SUMPVENT INDEPENDENTLY THRU ROOF IF
PNEUMATIC SEWAGE EJECTOR IS USED

SUB DRAIN INTO SUMP PIT
, OR SEWAGE EJECTOR WHEN
STREET SEWER IS ABOVE
LOWEST FIXTURES

^^UPPER PORTION
ABOVE OFFSET MUSI
BE VENTED

CAL FLOOR

I

—-YOKE VENT

SLOWEST PORTION OF
THE STACK MUST BE
VENTED

TYPICAL FLOOR

NOTE I

Local codes should be consulted for pipe sizes, ma-

terials and other requirements in plumbing systems.

TYPICAL FLOOR

OFFSETS IN STACKS

Sargent. Webster. Crenshaw & Folley. Syracuse. New York



Residential Drainage and Water Piping Diagrams 601

RESIDENTIAL V^^ATER PIPING DIAGRAM

ROOF DRAIN

STREET
SANITARY
SE^^ER -.,

MOUSE TRAP

^ LIItt--—-
I r-*— SUMP PIT V/HEN STREET

SEWER IS HIGHER THAhJ
LOWEST DRAIN

-CLEANOUT a DECKPLATE
1

I

note:
Mousetrap is required by some local codes but not recommended
by U.S. Dept. of Commerce. Recommended Minimum require-

ments for Plumbing BH-13.

RESIDENTIAL DRAINAGE PIPING DIAGRAM

note:
Local Codes should be consulted for pipe sizes, materials, and

other requirements in plumbing systems.

Sargent, Webster, Crenshaw & Folley. Syracuse. New York



602 Fire Extinguishing Systems

a RISERS FOR

PLAN or LOW PRESSURE CO- SYSTEMS

TYPES OF COa APPLICATIONS

1. TOTAL FLOODING SYSTEM COnsiStS of a fixed

supply of carbon dioxide normally connected to fixed

piping with nozzles arranged to discharge carbon dioxide

directly on the burning material.

2. LOCAL APPLICATION SYSTEM COnsiStS of 3

fixed supply of carbon dioxide normally connected to

fixed piping with nozzles arranged to discharge carbon di-

oxide directly on the burning material.

3. HAND HOSE LINE SYSTEM consists of 3 fixed

supply of carbon dioxide supplying hose lines.

«». STANDPIPE SYSTEM e> MOBILE SUPPLY
consists of a mobile supply of carbon dioxide capable of

being quickly moved to position and connected to a

system of fixed piping supplying fixed nozzles and/or hose

lines that may be used for either total flooding or local

application.

TYPES OF SYSTEMS
A. WET PIPE SYSTEM

A system employing automatic sprinklers attached to a

piping system containing water and connected to a water

supply so that water discharges immediately from sprink-

lers opened by a fire.

B. DRY PIPE SYSTEM
A system employing automatic sprinklers attached to a

piping system containing air under pressure; the release of

which, as from the opening of sprinklers, permits the

water pressure to open a valve known as a "dry pipe

valve." The water then flows into the piping system and

out the open sprinklers.

C. PRE -ACTION SYSTEM
A system employing automatic sprinklers attached to a

piping system containing air that may or may not be under

pressure, with a supplemental heat responsive system of

generally more sensitive characteristics than the automatic

sprinklers themselves installed in the same areas as the

sprinklers. Actuation of the heat responsive system, as

from a fire, opens a valve which permits water to flow into

the sprinkler piping system and to be discharged from any

sprinklers which may be open.

D. DELUGE SYSTEM

A system employing open sprinklers attached to a piping

system connected to a water supply through a valve which

IS opened by the operation of a heat responsive system in-

stalled in the same areas as the sprinklers. When this valve

opens, water flows into the piping system and discharges

from all sprinklers attached thereto.

E. COMBINED DRY PIPE SPRE-ACTION
SPRINKLER SYSTEM

A system employing automatic sprinklers attached to a

piping system under air pressure supplemented with a heat

responsive system (NAD). N.A.D.S. operate tripping

devices and air exhausters, simultaneously allowing valves

to open and water to flow into the system.

F. LIMITED WATER SUPPLY SYSTEM

A system employing automatic sprinklers and conforming

to these standards but supplied by a pressure tank of lim-

ited capacity.

G. FOAM SYSTEMS

The principal use of foam is for the extinguishment of

fires involving flammable liquids. Foam is light and has

both adhesive and cooling characteristics. This enables it

to flow easily across a burning surface, sealing itself if

broken and preventing reignition of surfaces already ex-

tinguished.

H. CO2 SYSTEM
I. HOSE STANDPIPE SYSTEMS
Class I for use by fire departments and those trained in

handling heavy fire streams. Class II for use by building

occupants until the arrival of the fire department and

building occupancy.

PREPARATION FOR FIRE PROTECTION
SYSTEM

1. Determine classification of building.

2. Check National, State and Local codes for requirements.

3. Check with authorities having jurisdiction.

A. State and Local Fire Marshals.

B. Inspection Bureaus.

C. Factory Insurance Association or Factory

Mutual when they have jurisdiction.

4. Check available water supply.

5. Check space requirements for equipment.

Smith, Hinchman & Grylls Associates, Inc.; Detroit, Michigan



Standard Malleable Iron and Cast Iron Fittings 603

STANDARD MALLEABLE IRON PATTERN

^^
if

90° ELBO\A/

REDUCERS
ELBOWS

a REDUCING STANDARD CAST IRON PATTERN

'f

—

^:^^^

^. + _..

SERVICE

FITTING

rEE COUPLING

OlMENSIONe

REDUCER

^r^

SIZE



604 Screwed Cast Iron Drainage Pipe and Fittings

90° ELBOW 90° ELBOW
WITH 2" HEEL
OUTLET

^



Soil Pipe Dimensions 605

DIMENSIONS OF STANDARD IRON SCREW PIPE (ASA SCHEDULE A-O)

NOMINAL INTERNAL DIAMETER



606 Vitrified Clay Sewer Pipe and Fittings

"Y"B

A



Standard Plastic Pipe 607

DIMENSIONS OF STANDARD



608 Plastic Pipe Pressure Fittings

U4
SO'ELBOW

~t^~n

s^ f~-\

AS* ELBOW

Jf ^



Piping in Chases and Partitions 609

ONE SOIL, VA/ASTE OR VENT TWO SOILS, WASTES OR VENTS ^i/ATER PIPES
RECOMENDED CHASE SIZES FOR VARIOUS PIPE SIZES
NOTE: V4 covering included. For 1" cover add '/: " to dimension. For size of chase with several pipes, add width req'd. for each.

tt^
4" STUD 6" STUD
WOOD STUD PARTITIONS WITH 3/4 " LATH a PLASTER

NOTE:
Partitions with 'A" lath & plaster are shown with certain

maximum pipes encroaching on the lath & plaster.

When rigid board such as gypsum or plaster board is

used, the extreme diameter of the bead or bell of the

pipe fitting should come within the actual dimension of

the wall core.

See "Diameters of Fittings - Across Face Outside."

FITTING ABBREVATIONS
MP.; malleable pattern

B S S: extra heavy cast iron bell & spigot

O (O) ^
> ^

2" SOIL PIPE
WITHi B a s

4" STUD 6" STUD 8" BLOCK OR TILE

WOOD STUD PARTITIONS WITH RIGID BOARD OR RIGID LATH

mnm
4" BLOCK OR TILE 6" BLOCK OR TILE 12" BLOCK OR TILE

MASONRY PARTITIONS WITH S/s " PLASTER EXPOSED MASONRY
MINIMUM CLEAR CHASE SIZES FOR VARIOUS PARTITIONS

{ ^



610 Plumbing Fixture and Miscellaneous Symbols

c
ROLL RIM CORNER RECESSED

r^o "HT CHS



Piping Symbols: Plumbing, Heating, and Air Conditioning 611

PLUMBING PIPING HEATING PIPING

SOIL, WASTE OR LEADER
(ABOVE GRADE)

SOIL, WASTE OR LEADER
(BELOW GRADE)

COMBIMATIOM -^ASTE
AND VENT

ACID WASTE

ACID VENT

INDIRECT DRAIN

STORM DRAIN

COLO WATER

SOrT COLD WATER

INDUSTRIALIZED
COLD WATER

DRY STANDPIPE

COMBINATION STANDPIPE

MAIN SUPPLIES
SPRINKLER

BRANCH AND HEAD
SPRINKLER

GAS - LOW PRESSURE

GAS - MEDIUM PRESSURE

GAS- HIGH PRESSURE

HIGH PRESSURE STEAM ff 7^-

COMPRESSED AIR

VACUUM CLEANING

LIQUID OXYGEN

-o o-

MEDIUM PRESSURE STEAM

LOW PRESSURE STEAM

-y i—h

HIGH PRESSURE RETURN -^ -ff—

MEDIUM PRESSURE RETURN —^ /— -f-

LO^ PRESSURE RETURN —

BOILER BLONA/ OFF -

CONDENSATE OR VACUUM
PUMP DISCHARGE

FEEDV<VATER PUMP
DISCHARGE

MAKE UP WATER

AIR RELIEF LINE

FUEL OIL SUPPLY

FUEL OIL RETURN

FUEL OIL TANK VENT

COMPRESSED AIR

__o O

-00--00-

CHILLED DRINKING
WATER SUPPLY NITROGEN

HOT WATER
HEATING SUPPLY

CHILLED DRINKING
WATER RETURN

HOT WATER

HOT WATER RETURN

SANITIZING HOT ViVATER
SUPPLY (ieO°F)

SANITIZING HOT WATER
RETURN ( ieO» F )

V -/---i-

LIQUID NITROGEN

NITROUS OXIDE

HYDROGEN

LIQUID PETROLEUM
GAS

HOT ^/ATER
HEATING RETURN

AIR CONDITIONING PIPING

REFRIGERANT LIQUID

REFRIGERANT DISCHARGE

REFRIGERANT SUCTION

CONDENSER V\/ATER
SUPPLY

- R L

RD

RS

INDUSTRIALIZED HOT
WATER SUPPLY INDUSTRIAL V^ASTE CONDENSER WATER

RETURN

INDUSTRIALIZED HOT
WATER RETURN

TEMPERED WATER
SUPPLY

TEMPERED WATER
RETURN

PNEUMATIC TUBES
TUBE RUNS

SEWER - CAST IRON

SEWER - CLAY TILE
BELL a SPIGOT

DRAIN - CLAY TILE
BELL a SPIGOT

CHILLED WATER
SUPPLY

CHILLED WATER
RETURN

MAKE UP WATER

HUMIDIFICATION LINE

FIRE LINE BRINE SUPPLY

WET STANDPIPE
DRAIN - OPEN TILE OR
AGRICULTURAL TILE

Amor Halperin, P. E.; Ayres, Cohen and Hayakawa, Consulting Engineers; Los Angeles; San Francisco, California

BRINE RETURN



612 Pipe Fitting and Valve Symbols

TVPE OF PIPE FITTING OR VALVE FLANGED SCREWED BELL a SPIGOT SOLDERED

El-BOW-eO DEG.

ELBOW -45 DEG.

ELBOW -TURNED UP

ELBOW-TURNED DOWN

ELBOW-LONG RADIUS

SIDE OUTLET ELBOW- OUTLET DOWN

SIDE OUTLET ELBOW-OUTLET UP

BASE ELBOW.

DOUBLE BRANCH ELBOW.

REDUCING ELBOW.

SINGLE SWEEP TEE .

DOUBLE SWEEP TEE

TEE STRAIGHT SIZE.

TEE-OUTLET UP

TEE-OUTLET DOWN

SIDE OUTLET TEE- OUTLET UP

SIDE OUTLET TEE-OUTLET DOWN
.

CROSS STRAIGHT SIZE

REDUCER-CONCENTRIC

REDUCER-ECCENTRIC

JOINT CONECTINQ PIPE

04H

r
-ffY+

H yll

f
T
T

^:>

e-

^

-t^

o^
G^

^z-

r̂
ê

-At

>^

—X—

r

io '

-a
9

-e-
Amor Halpenn, P. E.. Ayres, Cohen and Hayakawa, Consulting Engineers; Los Angeles San Francisco, California



TYPE OF PIPE FITTING OR VALVE

LATERAL

GATE VALVE

GLOBE VALVE

HOSE GATE VALVE

HOSE GLOBE VALVE

ANGLE GATE VALVE ,ELEVATION

ANGLE GATE VALVE , PLAN

ANGLE GLOBE VALVE,ELEVATION

ANGLE GLOBE VALVE.PLAN

CHECK VALVE , STRAIGHT WAY

ANGLE CHECK VALVE

COCK VALVE

SAFETY VALVE

QUICK OPENING VALVE.

FLOAT VALVE.

MOTOR OPERATED GATE VALVE

MOTOR OPERATED GLOBE VALVE

EXPANSION JOINT

REDUCING FLANGE

SLEEVE

FLANGED

-HXH-

-HXH-

-H>kH-"

-W-^

Pipe Fitting and Valve Symbols 613

SCREWED BELLS SPIGOT

-[Xh

0Ch

r

-O

('^

-X-

WELDED

^^

GC^

fM]

SOLDERED

^Hi^

^H^

Amor Halperin, P. E.; Ayres, Cohen and Hayakawa, Consulting Engineers; Los Angeles/San Francisco, California



614 Attic and Crawl Space Ventilation

UNHEATED

TYPE OF
ROOF
FLAT ROOF
Slope less

than:

HIP ROOF

ZONE I ROUGHLY INCLUDES DESIGN TEMPS. OF- 20°r AND HEATED GABLE OR
LOWER

ZONE 2: FROM 0° TO -IO°F *^"^ ROOF
ZONE 3- AREAS SA/ARMER THAN 0°F
CONDENSATION ZONES
*The figure given indicates that the clear opening of vents totaled should be 1/300 of the building area at eave line.

"it is recognized that in many areas increased ventilation may be desirable for summer comfort. For winter comfort, insulation

is recommended between a living space and a loft or attic ventilated at these rates.

TOTAL FREE AREA
OF VENTILATION

1/300 Uniformly dis-

tributed at eaves.

Free circulation

through all spaces

required.

1/300 At least two
louvers on opposite

sides near ridge.

1/300,1/600 Uniform-

ly distributed at

eaves and 1/600 at

ridge with all

interconnected.

VAPOR BARRIERS
ZONE 2

I

ZONE 3

Required on warm side in top

story ceiling.

Required on

warm side

in top story

ceiling.

Required on

warm side

in top story

ceiling.

Considered unnecessary

Considered unnecessary

Recommended on warm
side in top story ceiling,

dwarf walls, sloping part of

roof and attic story ceiling.

Considered

necessary if

insulation is

omitted.

ATTIC SPACE VENTILATION AND VAPOR BARRIER REQUIREMENTS TO PREVENT CONDENSATION

ORAWL SPACE VENTILATION RECOMMENDATIONS:

Crawl spaces under dwellings where the earth is damp and un-

covered require a high rate of ventilation. At least four open- ^ _ 2L. ^

ings, one at each corner as high as possible, should be provided. 100

Their total net area may be calculated by formula, at right:

NOTE:
USE SHEET METAL DUCTS TO
CONNECT DISCHARGE VENTS
THROUGH CEILING TO
LOUVERS. OTHERWISE,
MOIST AIR WILL STRIKE
COLD RAFTERS
CONDENSE BEFORE
REACHING
LOUVERS.

A_
300

L = the perimeter of the crawl space in linear feet.

A = the area of the crawl space in square feet.

a = the total net area of all vents (or the gross area if 4-mesh screen is

used) in square feet.

KEEP CONTINUOUSLY
OPEN PATHS SO AIR
MOVES FROM EAVE
TO VENT IN GABLE
END

^ CORNICE
^VENT

VAPOR BARRIER
I.O PERM OR
LESS

1^
VAPOR BARRIER, I.O PERM OR LESS

?
in»nnAniiTi»iniii»imB[inn»»nnn«nr

cjr TU

BASEMENT

[1_J nn
GABLE ROOF WITH UNOCCUPIED ATTIC
CORrJICE VENTS NOT REQUIRED IF AREA IS SMALL

GABLE ROOF WITH OCCUPIED ATTIC -CORNICE VENTS
REQUIRED TO CREATE "STACK EFFECT" TO RIDGE

TYPICAL ATTIC AND CRAWL SPACE VENTILATION APPLICATIONS

RECTANGULAR LOUVER GABLE LOUVER PORCH GRILLE ROOF VENT EAVE VENT CORNICE VENT

000



Ventilation of Residences 615

LOUVEiR
( rvlAY BE
METAL. HAND
OPERATED
OR
AUTOMATIC )

HORIZONTAL DISCHARGE

VERTICAL DISCHARGE -LOW
ROOF INSTALLATION

AA/INTER DOOR
HINGED TO
FAN
ENCLOSURE

WOOD OR META..

-AUTOMATIC l_0

VERTICAL DISCHARGE SUCTION BOX

PLATFORM

* Resilient mounts can be neoprene pads, rubber-in-shear isolators, or steel springs.

depends on the type of construction and the degree of isolation desired.

** Platform may be eliminated where the fan unit can be suspended from roof.

The selection

SUCTION BOX
INSTALLATION

HORIZONTAL DISCHARGE

-

GABLE INSTALLATION

HORIZONTAL DIS-
CHARGE - BASEMENT
INSTALLATION

TYPICAL VENTILATING INSTALLATIONS AND APPLICATIONS

MINIMUM GROSS OUTLET AREAS FOR ATTIC FAN DISCHARGE
OPENING

NOTE:

Air quantity for

ventilation in cu. ft.

per min. (CFM)

can be obtained by

dividing building

volume with number
of minute air change.

IR CMAMGE

TYPE OF OPENING
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Hydronic (Hot Water) Heating 617

ONE PIPE SYSTEM
Supply and return flow through the same main.

Special tee fittings are required to divert water into

each terminal.

TWO PIPE SVSTEM -REVERSE RETURN

Supply and return flow through separate mains. The pipe

length from the boiler through any terminal and back to the

boiler is approximately the same.

TWO PIPE SYSTEM - DIRECT RETURN

Supply and return flow through separate mains. The pipe

length from the boiler through each terminal and back to the

boiler varies. Balancing devices must be used to get proper

flow through each terminal.

HYDRONIC HEATING SYSTEMS — HOT WATER
NOTE ; SEE LOWER PORTION OF THIS PAGE FOR RADIANT PANEL HEATING APPUICATION-

CAST IRON RADIATOR

This type of cast iron radiator is

no longer manufactured and is

shown here for reference purpose

only. A few small tube cast iron

radiators designed for recessed in-

stallations are available.

CONVECTOR
Wide variety of enclosures are available.

Many are designed for installation in wall

recesses or under the window cabinets.

FIN TUBE RADIATION

See page on Fin Tube Radiation for type

and applications.

HYDRONIC HEATING TERMINALS — HOT WATER

CONiritMUOUS COIL

GRID

MULTIPLE COIL

CONTROL VALVE HEATING COILS
FASTEN TO LATH
AND IMBEDDED IN
PLASTER

RADIANT CEILING APPLICATION

TYPICAL RADIANT PANEL LAYOUT
WITH VARIOUS COIL PATTERNS

INSULATION
BARRIER

RADIANT FLOOR APPLICATION

NOTE :

The continuous coil pattern (A) is commonly used in residential applications be-

cause it is easy to install in small irregular shaped rooms. Its use in large rooms is re

stricted by the high friction loss in the long coils. The grid pattern (B) offers lower

friction loss and excellent thermal distribution. The multiple coil pattern (C) is the

combination of A and B.

RADIANT PANEL HEATING APPLICATION

Tseng - Yao Sun, P. E. and Kyoung S. Park, P E., Ayres, Cohen and Hayakawa; Consulting Engineers. Los Angeles/San Francisco, California



618 Warm Air Heating

^SUPPLY DUCT

UP FLOW IHIGH BOVI

FURNACE

FURNACE
RETURN AIR INTAKE
HORIZONTAL

FLOOR AREA REQUIRED BY
WARM AIR FURNACE
OUTPUT CAPACITY
BTUH



Electrical Heating 619

WALL HEATER

CEILING HEATER

FLOOR HEATER

CONVECTOR

PORTABLE HEATER

BASEBOARD HEATER

UNIT HEATER

Dimension Range:

Height; 9" to 24" Width: 10" to 18"

Depth: 2" to 6" (Can be recessed in wall)

Capacity Range: 750 W to 4000 W
Form of Heat Transfer:

Radiation—convection or forced air.

Dimension Range:

Length: 10" to 14". Width: 8" to 14'

Depth: 4" to 8" recessed

Circular shape available

Capacity Range: 500 W to 1500 W
Form of Heat Transfer:

Radiation— Convection or forced air.

Dimension Range:

Width: 5" to 6" Length; 14" to 108"

Depth: 8" to 10"

Capacity Range; 300 W to 2000 W
Form of Heat Transfer; Convection.

Dimension Range:

Height: 1
1" to 32" Length: 24" to 96"

Depth: 3" to 7"

Capacity Range: 1000 W to 4000 W
Form of Heat Transfer: Convection.

Dimension Range:

Height: 7" to 24" Width: 10" to 72"

Depth: 2" to 12"

Capacity Range: 500 W to 5000 W
Form of Heat Transfer;

Radiation: Convection or forced air

Dimension Range:

Height; 4" to 9". Length; 24"-120"

Depth; 2" to 3"

Capacity Range: 300 W to 3500 W
Form of Heat Transfer:

Convection.

Dimension Range:

Height: 12" to 26". Width: 12" to 52"

Depth: 6" to 22"

Capacity Range: 1.5KWto50KW

Form of Heat Transfer: Forced air.

Dimension Range:

Height: 26" to 32". Width: 48" to 104"

Depth: 11" to 26".

Capacity Range: 1 KW to 36 KW
Form of Heat Transfer:

Forced air.

Dimension Range:

Width: 4" to 12". Length: 14" to 86"

Height: 3" to 16
'

Circular shape available

Capacity Range: 500 W to 7000 W
Form of Heat Transfer; Radiation.

INFRARED HEATER
Dimension Range:

Width: 24" to 48". Length: 48" to 144'

Depth: 1"

Capacity: 500 W to 1000 W
Form of Heat Transfer: Radiation

RADIANT HEATING PANEL

Dimension Range; Not applicable

Capacity Range:

Varies with coverage.

Form of Heat Transfer:

Radiation with some convection.

RADIANT HEATING CABLE IN WALL » CEILING

Dimension Range;

Varies with duct sizes.

Capacity Range: 0.3 KW to 2000 KW

Form of Heat Transfer:

Forced air.

DUCT INSERT HEATER

Dimension Range: Varies.

Capacity Range: 2 KW to 100 KW

Form of Heat Transfer:

Forced air. Heat from refrigeration

cycle.

HEAT PUMP

Dimension Range: Not applicable. Shown
with fluorescent light, can be applied to

incandescent lights.

Capacity Range: Varies with air velocity

and shape of the light fixture.

Form of Heat Transfer; Forced air.

HEAT -OF-LIGHT

Dimension Range:

Height: 9" to 10". Length; 23" to 107'

Depth: 3" to 4"

Capacity Range: 300 W to 2000 W
Form of Heat Transfer:

Convection (Indirect heat)

HVDRONIC BASEBOARD

Dimension Range: Varies.

Capacity Range: 6 KW to 40 KW

Form of Heat Transfer:

Heats water for remote hot water

heating systems.

UNIT VENTILATOR ELECTRIC BOILER

Tseng Yao Sun, P. E. and Kyoung S- Park, P. E., Ayres, Cohen and Hayakawa, Consulting Engineers, Los Angeles/San Francisco, California



620 Air Conditioning and Heating Loads

f

I

1'

BUILDING SHAPE. SIZE AND ORIENTATION
Tabulated figures are based on calculated* loads for typical floors of office buildings of sizes, shapes and orientations sfiown. Areas are gross sq. ft. See another page in this series for illustration on use

of the tabulated data.

AIR CONDITIONING LOAD AND AIR QUANTITY



Air Conditioning and Heating Duct and Shaft Space Requirements 621



622 Air Conditioning and Heating Equipment Space Requirements

REFRIGERATION MACHINE ROOM
COOLING



Clearances in Mechanical Equipment Rooms and in Ceilings for Low Velocity Ducts 623

CLEARANCE IN MECHANICAL EQUIPMENT ROOMS
TYPE OF BUILDING AND
TOTAL GROSS FLOOR AREA



624 Comparison of Air Outlets

COMPARISON OF AIR OUTLETS

CHARACTERISTIC ICEILING DIFTUSERS SIDEWALL REGISTER FLOOR REGISTER UIGHT TROFFER

PERFORMANCE Fair Good with limited

application

Fair with limited

capacity

LOCATION Furred ceiling Wall or furred soffit Building perimeter Furred ceiling

INTERFERENCE WITH
INTERIOR DESIGN

Poor Poor Fair No interference

No interference No interference May interfere with fur-

niture. Cannot be placed

at doorway

No interference

Poor Poor Excellent

OUTLET COST Low Medium

INSTALLATION COST High

COORDINATION
PROBLEMS

REQUIRES SUPPLEMENTARY
OUTLETS OF DIFFERENT
TYPE

High

Yes, in large areas Yes, in perimeter areas

MAINTENANCE Can smudge ceiling Good Can collect dirt in supply

plenum below floor

Can smudge ceiling

COMPARISON OF AIR OUT L ETS - CONTINUE D

CHARACTERISTIC

PERFORMANCE Good with limited

capacity

Fair Good with limited

application

Fair with limited

capacity

LOCATION Furred ceiling Wall or furred soffit Building perimeter

Fair Fair

Furred ceiling

No interference

INTERFERENCE WITH
FURNITURE PLACEMENT

No interference No interference Same as floor register No interference

FLEXIBILITY FOR
MOVABLE PARTITIONS

Poor Poor Good

OUTLET COST Medium to high, depends

on type used

High High Medium to high

INSTALLATION COST High High High High

COORDINATION
PROBLEMS Medium High

REQUIRES SUPPLEMENTARY
OUTLETS OF DIFFERENT
TYPE

No No Yes, in large areas Yes, in perimeter areas

MAINTENANCE Can Smudge ceiling Good

Tseng • Yao Sun, P. E., Ayres, Cohen and Hayakawa, Consulting Engineers; Los Angeles/San Francisco, Californi;

Same as floor register Can smudge ceiling



Typical High Velocity Supply Air Systems 625

AIR OUTLET-FLOOR OR SILL
REGISTER. OPENINGS IN FLOOR
SLAB MAY REQUIRE FIRE DAMPER

LOW VELOCITY DUCT TO
OTHER AIR OUTLETS-.

FLEXIBLE OR SHEET METAL
DUCT BETWEEN HIGH VELOC-
ITY DUCT AND MIXING BOX

AIR OUTLET -CEILING
DIFFUSER SQUARE
TYPE SHOWN (DUCT-
WORK FOR ROUND OR
RECTANGULAR CEILING
DIFFUSERS SIMILAR) FLOOR SLAB

WINDOW WALL

-HIGH VELOCITY SHEET
METAL DUCT FOR HOT
AND COLD AIR

VOLUME -

CONTROL
DAMPER

SHEET METAL PLENUM

AIR OUTLET - LINEAR CEILING
DIFFUSER (DUCTWORK FOR
SIDEWALK LINEAR REGISTERS
SIMILAR)

-LOW VELOCITY SHEET
METAL DUCT DOWN
STREAM FROM MIXING
BOX

HIGH VELOCITY SHEET METAL
DUCT RISER IN SHAFT FOR HOT
AND COLD AIR FIRE DAMPERS
MAY BE REQUIRED WHERE
DUCTS LEAVE SHAFT

HIGH VELOCITY DOUBLE DUCT WITH VARIOUS AIR OUTLETS

CONDITIONED AIR

PRIMARY AIR DUCT AND
SECONDARY V^ATER
PIPING IN CONCEALED
SPACE UP TO OTHER
FLOORS

COLUMN

CABINET TYPE INDUCTION UNIT- CAN
BE SPECIFIED V^lTH FACTORY MADE
MATCHING CABINET OR SHELVING
UNIT CAN BE CONCEALED BEHIND
SPECIALLY DESIGNED ENCLOSURES

FLOOR SLAB

SECONDARY WATER
PIPES TO INDUCTION
UNIT

SECONDARY
V\/ATER PIPE LOOP
BELOW FLOOR SLAB

ALL AIR INDUCTION UNIT MIXES
PRIMARY AIR \A/ITH VARIABLE
AMOUNTS OF THE INDUCED ROOM
AIR(AlR IN THE CEILING PLENUM)
AND DISCHARGES THE CONDITIONED
AIR THROUGH LOW VELOCITY DUCTS
TO AIR OUTLETS

OUTLET VARIES AMOUNT OF
CONDITIONED AIR
DISCHARGE TO THE SPACE

HIGH VELOCITY SINGLE DUCT WITH VARIOUS AIR OUTLETS

Tseng Yao Sun. P. E., Ayres, Cohen and Hayakawa, Consulting Engineers, Los Angeles/San Francisco, California



626 Unitary Air Conditioner Components

+

Fan coil unit can be placed In horrzontal (as

shownl or vertical position. It can be located

above ceilings, on roofs, in closets or below

window sil's. Coil can be cooled either by

chilled water or by direct expansion refrigera

tion. The unit is the indoor portion of the

unitary air conditioner.

FAN COIL UNIT
FAN COIL UNIT

+

Air cooled condenser is designed to con

dense the hot refrigerant gas to a liquid by

passing air over a condensing coil. The unit

IS generally placed outdoors, but can be

located indoors if air intake and exhaust ducts

are extended to the outside. It is available

with centrifugal blowers in lieu of propeller

fans las shown) where required to offset the

resistance of long duct runs. Water cooled

condensers connected to cooling towers and

evaporative condensers are also available.

CONDENSING COIL AIR COOLED CONDENSER
AIR COOLED CONDENSER

+

Air cooled condensing unit is the complete

outdoor portion of a unitary air conditioner

The unit coupled with a fan coil unit using a

refrigerant coil becomes a complete unitary

air conditioner. Units with centrifugal blower

are also available.

AIR COOLED CONDENSER COMPRESSOR AIR COOLED CONDENSING UNIT
AIR COOLED CONDENSING UNIT

Air cooled water chiller is anothe' type of the

outdoor portion of a unitary air conditioner.

The refrigerant in the evaporator chills water

that is then pumped to the coil in the fan

coil unit. The fan and coil unit is the indoor

portion of the unitary air conditioner.

EVAPORATOR AIR COOLED WATER CHILLER
AIR COOLED WATER CHILLER

+

FAN COIL UNIT COMPRESSOR AIR CONDITIONER

Air conditioner is another arrangement of the

indoor portion of the unitary air conditioner.

The unit coupled with the air cooled condenser

becomes a complete unitary air conditioner.

The unit is usually floor mounted.

AIR CONDITIONER

Tseng Yao Sun, P. E., Ayres, Cohen and Hayakawa, Consulting Engineers; Los Angeles/San Francisco, California



Unitary Air Conditioning Systems 627

+ +

Direct expansion refrigeration coil is used in the fan

coil unit. Liquid and suction refrigerant piping

connect the fan coil unit (indoor portion) to the air

cooled condensing unit (outdoor portion). Multiple

fan coil units can be served by a single condensing

unit.

TAN COIL UNJIT AIR COOUED CONDENSING UNIT

FAN COIU UNIT PLUS CONDENSING UNIT

+ CHILLED
WATER
PIPING +

Chilled water coil is used in

the fan coil unit. A pump
IS required to circulate chilled

water between the fan coil

unit (indoor portion) and the

water chiller (outdoor portion).

This arrangement is generally

used where the system re

quires multiple fan coil units.

FAN COIL UNIT AIR COOLED ^ATER CHILLER
FAN COIL UNIT PLUS WATER CHILLER

+ +
Hot gas and liquid refrigerant piping connect the

air conditioner (indoor portion) to the air cooled

condenser (outdoor portion). Each air conditioner

must be served by a single condenser.

AIR CONDITIONER AIR COOLED CONDENSER
AIR CONDITIONER V^ITH REMOTE CONDENSER

+

No external piping required

for the package other than

the drip pan drain line. The

package is generally instaHed

on a roof or through an

exterior wall.

FAN COIL UNIT
SINGLE PACKAGE AIR CONDITIONER

DEFINITION OF THE UNITARY AIR
CONDITIONER
A complete, pre-assembled air conditioning system con-

sists of one or more matched factory-made assemblies

which normally include an evaporator or cooling coil, a

compressor and condenser combination, and may in

elude a heating function* as well.

•The integral heating components of unitary air condi-

tioner can be:

Hot water or steam coils using an auxiliary boiler.

Electric resistance heaters.

3. Direct-fired furnaces using either gas or oil as fuels.

Heating can also be achieved by making the refrigeration

system operate as a heat pump by reversing the function

of the evaporator and the condenser during the heating

season

.

Tseng Yao Sun. P. E,; Ayres, Cohen and Hayakawa, Consulting Engineers; Los Angeles/San Francisco, California



628 Unitary Air Conditioner Applications

FAN COIL UNIT WITH-
DIRECT EXPANSION
REFRIGERATION COIL

REFRIGERANT
PIPING TO
CONDENSING
UNIT

AIR COOLED
CONDENSING
UNIT

SUPPLY AIR

OUTSIDE WALL

-CEILING

OUTSIDE WALL

CONDENSING UNIT WITH FAN COIL UNIT* WATER CHILUER WITH FAN COIL UNIT *

SUPPLV AIR

CEILING DIFFUSER

AIR CONDITIONER

AIR COOLED CONDENSER

I

AIR CONDITIONER WITH REMOTE CONDENSER* SINGLE PACKAGE AIR CONDITIONER

DOWN FLOW WARM
AIR FURNACE WITH
COOLING COIL

AIR COOLED
CONDENSING
UNIT

FLOOR REGISTER

OUTSIDE WALL

CHILLED WATER COIL

AIR COOLED
WATER
CHILLER

OUTSIDE WALL

CONDENSING UNIT WITH WARM AIR FURNACE WITH
COOLING COIL §

WATER CHILLER WITH WARM AIR FURNACE WITH
COOLING COIL §

GAS -ELECTRIC SINGLE
PACKAGE VEAR ROUND
AIR CONDITIONER

RETURN AIR DUCT

SINGLE PACKAGE YEAR ROUND AIR CONDITIONER
(ROOF TOP UNIT)

i

NOTES APPLY TO VARIOUS SYSTEMS :

* These systems furnish cooling only. Heating, if required, must be provided by other means.

Unit provides cooling only unless designed as a heat pump.

§ These systems include a gas fired warm air furnace for heating. They are commonly used

in residences and classrooms. See page on Warm Air Heating.

V Unit is a single package air conditioner coupled with a gas fired furnace for heating. It is

commonly used in single story office, school and industrial buildings. It can also be modi

fied for indoor applications with ducts from condenser extended to the outside.

See pages on Unitary Air Conditioning Components and Systems for components and

definition of such systems.

Tseng Yao Sun, P. E. and KyoungS. Park, P. E.; Ayres, Cohen and Hayakawa, Consulting Engineers: Los Angeles/San Francixo, California



Classroom Ventilators: Sizes, Enclosures, and Wall Openings 629

GENERAL NOTES:
1. All dimensions on this sheet

are in inches.

2. Height as required, unit to-

window duct not furnished

with unit.

^
?^^^^



630 HVAC Ductwork Symbols

HEATING a VENTILATING
SYMBOLS

HEATING a VENTILATING
(CONT.) DUCTWORK (CONT.)

HEAT TRANSFER SURFACE,
PLAN

EXPOSED RADIATOR

RECESSED RADIATOR

ENCLOSED RADIATOR
PLUSH

J^Oi

AUTOMATIC AIR
VENT

AUTOMATIC 3-WAV
VALVE

AUTOMATIC 2-WAY
VALVE

SOLENOID VALVE

-^

-^

TOP REGISTER
OR GRILLE

CENTER REGISTER
OR GRILLE

BOTTOM REGISTER
OR GRILLE

ENCLOSED RADIATOR
PROJECTING

UNIT HEATER (PROPELLER),
PLAN

UNIT HEATER
(CENTRIFUGAL) PLAN

UNIT VENTILATOR.
PLAN

THERMOSTATIC TRAP

BLAST THERMOSTATIC
TRAP

FLOAT TRAP

BOILER RETURN TRAP

^ lL L^

-nj^

FLEXIBLE CONNECTION

THERMOSTAT

DUCTWORK SVMBOLS

DUCT (1ST FIGURE, WIDTH;
2ND, DEPTH)

DIRECTION OF FLOW

INCLINED DROP IN RESPECT
TO AIR FLOW

INCLINED RISE IN RESPECT
TO AIR FLOW

CANVAS CONNECTION

©

? 12 X 20 j-

t

nil"*}

TOP AND BOTTOM
REGISTER OR
GRILLE

FLOOR REGISTER

MIXING BOX

ADJUSTABLE
PLAQUE

DEFLECTING
DAMPER

OM
SMi

20x12- p
700CFM

20" <P P
TOO CFM

^
:i

REDUCING PRESSURE
VALVE

LINED DUCTWORK t
DEFLECTING DAMPER. UP

AIR LINE VALVE

LOCK AND SHIELD VALVE

DIAPHRAGM VALVE

AIR ELIMINATOR VALVE

STRAINER VALVE

THERMOMETER

PRESSURE GAUGE

RELIEF VALVE

-i-J

AUTOMATIC FIRE
DAMPER

MANUAL VOLUME
DAMPER

AUTOMATIC VOLUME
DAMPER

EXHAUST, RETURN OR
OUTSIDE AIR
DUCT SECTION

SUPPLY DUCT
SECTION

-^ f

-V

X, ,' 20" DIAM CD
SUPPLY OUTLET, f^^. lOOO CFM
CEILING DIFFUSER I J

y \

SUPPLY OUTLET,
CEILING DIFFUSER

LINEAR DIFFUSER

~P^ 20 X 12 CD
700 CFM

DEFLECTING DAMPER, DOWN

ADJUSTABLE
BLANK OFF

FAN AND MOTOR
WITH BELT
GUARD

LOUVER OPENING

'

I t t

'

96 X 6-LD
•400CFM

Amor Halperin, P. E.; Ayres, Cohen and Hayakawa; Consulting Engineers; Los Angeles/San Francisco. California

fc
20 X I2TR

5f=^

m
20 X I 2 - L

700CFM

INTAKE LOUVERS j^ p

ON SCREEN "^ *

I



Heat - Power Apparatus and Refrigeration Symbols 631

HEAT-POWER APPARATUS REFRIGERATION

AUTOMATIC REDUCING VALVE . ,

AUTOMATIC BY-PASS VALVE

THERMOSTAT, SELF-CONTAINED

THERMOSTAT, REMOTE BULB . . .

©
6°

PRESSURE SWITCH —CZlEJ

EXPANSION VALVE, HAND Q^

EXPANSION VALVE, AUTOMATIC . (X)

EXPANSION VALVE,
THERMOSTATIC

EVAPORATOR PRESSURE ^J^T I

REGULATING VALVE, "() ^THROTTLING TVPE
(EVAPORATOR SIDE)

EVAPORATOR PRESSURE /"SIZZREGULATING VALVE, H)
THERMOSTATIC, THROTTLING
TYPE
EVAPORATOR PRESSURE /WA_LREGULATING VALVE ~\^
SNAP-ACTION

COMPRESSOR SUCTION VALVE. ^gl"
PRESSURE LIMITING,
THROTTLING TYPE
(COMPRESSOR SIDE)

CONSTANT PRESSURE VALVE, W
SUCTION X

THERMAL BULB —( )

SCALE TRAP (_J

DRYER

FILTER AND STRAINER ....

COMBINATION STRAINER
AND DRYER

SIGHT GLASS

CONDENSER,
AIR-COOLED,
FINNED, FORCED AIR

CONDENSER,
WATER-COOLED,
SHELL AND TUBE

771

CONDENSER
EVAPORATIVE

HEAT EXCHANGER

CONDENSING UNIT
AIR COOLED

CONDENSING UNIT
WATER COOLED

PRESSURE SV^/ITCH V\/ITH
HIGH PRESSURE CUT-OUT

COMPRESSOR

COMPRESSOR
OPEN CRANKCASE
RECIPROCATING, DIRECT
DRIVE

COMPRESSOR
OPEN CRANKCASE
RECIPROCATING BELTED

COMPRESSOR
ENCLOSED CRANKCASE,
ROTARY, BELTED

-A;^

8

(D

AUTOMATIC VALVE L-i

OPERATED BY GOVERNOR ~\ *""

I

BOILER FEED PUMP "*KE)

—

SERVICE PUMP "•X®/

CONDENSATE PUMP "*K°)

—

CIRCULATING V^ATER PUMP "*~(s)

—

AIR PUMP '^~Q^—

OIL PUMP "'"(S)
—

RECIPROCATING PUMP CZH I

AIR EJECTOR HIZ>=3—
(DYNAMIC PUMP) *

VACUUM TRAP L^

FLOAT VALVE
HIGH SIDE

FLOAT VALVE
LOW SIDE

GAUGE

COOLING TOWER

EVAPORATOR,
FINNED TYPE, NATURAL
CONVECTION

EVAPORATOR,
FORCED CONVECTION • •

IMMERSION COOLING UNIT . .

"^



632 Emergency Power and Electrical Site Utilities

EMERGENCY POWER
Basic solutions

1. Battery operated emergency & exit lighting trickle charged.

2. Emergency power & lighting fed from a source ahead of the main secondary circuit breaker or disconnect device.

3. Gasoline, diesel powered or natural gas engine generator sets.

The first two items are usually required for applications In low rise office buildings and retail stores where a minimum of power Is required for lighting fjr egress in the

event of power failure and for fire alarm.

The installation of an engine driven generator set Is usually recommended for hospitals, experimental laboratories and high rise office buildings and retail stores.

Sets are available in sizes from 3 KILOWATT to 3000 KILOWATTS with the smaller units generally being gasoline fueled and the larger units diesel driven, all larger sizes

requiring fuel storage tanks which should be located outside of building.

Essential services only should be fed from the standby power source. In offices and stores these should include power to operate one elevator of a bank, and all down es-

calators besides emergency and exit lighting. Elevator control should be arranged to operate any one in the group.

In hospitals these services should include mandatory requirements covered by NFPA Bulletin 76 current edition and any critical items requested by the hospital authorities-

An emergency automatic throw-over switch of thoroughly reliable design should be provided, fed from a normal supply source. Both the switch and the generator should

be sized for the connected load of the emergency requirements.

i

-^§MD
ENGINE
DRIVEN
GENERATOR

AUTOMATIC
THRO\A/-OVER
SWITCH

STANDARD EMERGENCY CONNECTIONS RECOMMENDED HOSPITAL EMERGENCY CONNECTIONS

SITE UTILITIES

In modern practice of supplying electric power to major building sites it is usual for the electric utility company to provide primary service to the project, under-

ground to the primary substation incoming line disconnects or protective devices. These are usually located In the basement and are ideally situated on the outside wall

of the building from which the service is to come. This is also true of major telephone service.

The underground duct banks illustrated below are normally supplied as two, three or four ducts wide with as many below as required. Fibre and Polyvinyl Chloride

thin wall duct may be used for concrete encased requirements except under buildings, roadways and rail roads where galvanized iron conduit is preferable.

For low voltage up to 600 volt parking lot and site lighting thick wall direct burial Poly-Vinyl conduit is acceptable.

I 3'i ,3", ,3", ,3"nmm
-SIZED DUCT AS REQUIRED

-REINFORCING AS REC3UIRED

UNDERGROUND DUCT BANK

Smith, Hinchman & Grylls. Associates. Inc.; Detroit, Michigan



Residential Electrical Wiring 633

NOTE:

Homes up to 3000 sq. ft. in

floor area, without electric heat-

ing or air conditioning, require

service entrance wires not less

than No. 2 AWG. Homes with

heating and/or central air condi-

tioning require service entrance

conductors not less than No.

3/0 AWG.

At least one 3 #12 AWG circuit, with split-wired receptacles,

for outlets in kitchen, dining area, breakfast area. This cir-

cuit shall also be extended to the laundry to serve outlets not

requiring individual circuits.

120/240 V

Separate circuit-^12 or #10

wires, usually 230 volts. Con-

sult utility company. Separate

[.meter may be used.

WORKSHOP

SEPARATE
CIRCUIT
2*12 V^IRES

Appliance
WAl_U HEATERS

50 AMP

WATTAGE*OF ELECTRICAL OUTLETS FOR RESIDENTIAL WORK
—1 TVPP-

TYPE
Air Conditioner

Attic Fan

Chafing Dish

Clothes Dryer

Dishwasher

Disposer

Egg Cooker

Electric Fan

Furnace Blower

Grill

Hair Dryer

Heater

Heating Pad

v/atts TVPE

850-1200,3100 Home Freezer

500-1500

660

'Hot Plate

Up to 4500

660

50-300

380-670

1000

Infra-Red Lamp

Iron, Hand

Ironer, Home

Juice Extractor

Mixer

"Motor, '/4 H.P.

Oil Burner

250

100ai650

65

Percolator

Power Tools

Radio

Range

WATTS
300-670

600-1000

500

660-1000_^
1275-1620

60-100

125- 150_

530

300-550

400-600

Up to 1000

50-200

7000-14000

I* AVERAGE)

Water Heater 750-3000

V. Peruchietti; Giffels & Rossett., Inc.: Detroit, Michigan



634 Panelboards and Fuses

CIRCUIT BREAKER LIGHTING PANELS - TYPICAL
FOR BETTER RESIDENTIAL S LOWER COST COMMERCIAL WORK

MANUFACTURER



Electrical Wiring Materials 635

1/2, 3/4, 1, 1 1/4, 1 1/2,

2, 2 1/2, 3, 3 1/2, 4,

i 4 1/2, 5, 6

COUPLING BUSHItslG LOCKNUT

RIGID CONDUIT
For fireproof construction.

See page on "conduits" for grapfiic size & weights.

KNOCKOUTS

BOX
OCTAGONAL
Used in ceilings and walls.

EXTENSION COVER

WIDTH a DEPTH
3 1/4x1 1/2

3 1/2x1 1/2

4x11/2
4x2 1/8

'-t
z[

111

ft 1/2, 3/4, 1, 1 1/4, 1 1/2, 2

CONNECTORTUBING^^ COUPLING

ELECTRICAL METALLIC TUBING
For fireproof construction. Same use as Rigid Conduit above. Walls are

thinner, therefore economical.

c^ 1^

mill

V/ALL OF JUNCTION BOX

1/2, 3/4, 1, 1 1/4, 1 1/2,

2, 2 1/2, 3.

CONDUIT

FLEXIBLE CONDUIT
For fireproof construction.

COUPLING SQUEEZE CONNECTOR a
LOCKNUT

3i
BUSHING-

SQUEEZE
COND a
LOCKNUT

2 & 3 Conductor:

^14, 12, 10, 8, 6, 4, 2.

4 Conductor:

//14, 12, 10, 8, 6, 4.

Lead Covered-

2 cond. in ^'M, 12, 10,

8, & 6; 3 cond. in i? 14,

12, 10, 8, 6, & 4.

ARMORED CABLE (BX)

For frame construction. Lead covered for wet locations.

rfu-ri] 2 Conductor: a- 14, 12, 10

-llJ 3 Conductor: ^ 14, 12

BUSHING-
BOX CONNECTOR

FLAT ARMORED CABLE (OVALFLEX)

For plaster extensions

INSULATION LAVERS

GROUNDING WIRE
CABLE

-WALL OF JUNCT BOX

W- 2 &3 Conductor:

^14, 12, 10, 8, 6 & 4

-SQUEEZE COND S LOCKNUT
NON-METALLIC SHEATHED CABLE
For frame construction, where permitted, is cheapest.

CABLES. CONDUITS AND TUBING
STANDARD NOMINAL SIZES IN INCHES

ROUND
Used in ceilings.

D^
RECTANGULAR

RECTANGULAR
Used in ceilings and walls

GEM
for switch or

receptacle in

narrow location

2 " wide x 3" long

X 2" or 2 1/2" deep

IN MASONARY

WIDTH a DEPTH
3 1/4 X 3/4, 1 1/2

3 1/2 X 1/2, 1 1/2

4 X 1/2

•4 X 5/8

* Raised Cover

WIDTH a DEPTH
Square box:

4 X 1 1/2, 2 1/8

4 11/16 X 1 1/2, 2 1/8

2 Gang Box

4 1/2x1 3/4 X 6 13/16

long

4" OCTAGONAL
for concrete 1 1/2, 2,

2 1/2, 3, 3 1/2, 4,

5, 6 deep

FLUSH FLOOR BOX
for masonry sizes

vary

EXPOSED
See manufacturers catalogs for other fittings.

OUTLET AND JUNCTION BOXES
SIZES IN INCHES

RACEWAY

SURFACE METAL RACEWAYS

Smith. Hinchman & Grylls Associates, Inc.; Detroit, Michigan

'/2"x "/a"
V4"X'V3 2"

V4"X^V3 2"

'Vl6"X 1 Vl."

V4"X 1 73 :"

V4"X2 V»"
78 "X 1 '/4"

1 7,6"x2 V4"
1 74" x 4 74"
"/.6" x4 74"

c^^ C^^^=^

U U)
(Ef

53)

CONDULETS (FOR EXPOSED WORK)
Condulets made in a great many shapes & sizes; consult manufacturers.



636 Raceways, Conduits, and Underfloor Ducts

STANDARD ELEC. COMDUITS

ELECTRIC
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WALL PLATE WALL PLATE

SWITCH BOX ON LATH SIDE

NOfsl - METALLIC
SHEATHED CABLE
RIGID OR FLEXIBLE
CONDUIT

WALL PLATE

SWITCH BOX

SECTION OF SWITCH BOX
SCALE 3'= l-O"

RECEPTACLE

Ol COVER PLATE

5
0, NON- METALLIC
"— SHEATHED CABLE
"- RIGID OR FLEXIBLE
- CONDUIT

1

SECTION OF RECEPTACLE
SCALE 3" = I'-O"

SWITCH BOX IN GYPSUM
BOARD a PLASTER WALL

PLANS OF SWITCH BOXES (switch boxes may be set horizontally or vertically!

NON - metallic
sheathed cable
RIGID or FLEXIBLE
CONDUIT

WALL PLATE

SWITCH BOX

SECTION OF SWITCH BOX
SCALE 3" = I'- O"

ELECTRICAL WORK IN 2" SOLID LATH a PLASTER PARTITION

-V T^^ Vn

^EATER GRILLE

-ELEMENT

JUNCTION BOX
SIZES VARY
IO"x 17 i/^'x 3'/2"
IS AVERAGE.

SECTION OF AUXILIARY HEATER
SCALE : I '/a" = I' - O"

SCREEDS

GROUND

METAL MOULDING
(Vv'OOD MAY BE
USED)

GROUND

METAL MOULDING
MAY BE USED AS
A RACEWAY FOR
LOW TENSION
WIRES SUCH AS
BUZZER, TELEPHONE,
a HOME INTERCOM

SECTION OF "PLUO-IN" STRIP
SCALE .

3" =1'- O"

d'^^3^^' ~~" JUNCT

CONDUIT OR NON -

METALLIC SHEATHED
CABLE

ION BOX

ADJUSTABLE SHELF

SECTION OF MEDICINE CABINET
SCALE : l'/2" = r - O"

ELECTRICAL WORK IN BUILT-IN EQUIPMENT

B, J. Baldwin, Giffels & Rossetti, Inc., Detroit. Michigan
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^ ^ —,'-

^-=-'^

<5 ©
SING1.E
OUTLET

^
DUPUEX
OUTLET

^ (n)

=©

DUPLEX
SPLIT WIRE

(n)

TRIPLEX
OUTLET

« ^'

WATER
PROOF

© -^9

SPECIAL PURPOSE
OUTLET

-e

FAN HANGER
OUTLET

RANGE
OUTLE1

FLOOR OUTLET

RECEPTACLES

— HOUSING
RECEPTACLE
NIPPLE
FLOOR PLATE
FINISHED FLOOR LINE

FLOOR BOX
CONG.

-Q

INTERCHANGE -
ABLE

^

^'-

COMBINATION
GANG

STANDARD RECEPTACLES 6", l8"O.C.^
DUAL SERVICE RECEPTACLE
IB" O. COR AS SPECIFIED
Center wire neutral; upper 2 contacts- constant

service. Lower 2 are switch controlled.

PLUG -IN STRIPS ^

GANG SIZE
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FOOTCANDLE LEVELS BA6EO ON I.E.S. RECOMMENDATIONS



640 Artifical Light Sources

A TYPE - GENERAL LIGHTING FLUORESCENT DECORATIVE & SPECIALo
WATTS



Artificial Light Sources 641

MERCURY



642 Electrical Symbols

LIGHTING OUTLETS

CEIL-IMG, WALL

o -o SURFACE INCANDESCENT

RECEPTACLE OUTLETS

^ SINGLE RECEPTACLE OUTLET

DUPLEX RECEPTACLE
OUTLET

SWITCH OUTLETS

SINGLE POLE SV\/ITCH

DOUBLE POLE SWITCH

THREE WAY SWITCH

(r) —(r) recess incandescent TRIPLEX RECEPTACLE
OUTLET FOUR WAV SV^ITCH

—(b) BLANKED OUTLET

© DROP CORD

(e) (e) ELECTRICAL OUTLET

(f) —(f) fan outlet

quadruplex receptacle
outlet

DUPLEX RECEPTACLE
OUTLET- SPLIT ^IRED

TRIPLEX RECEPTACLE
OUTLET-SPLIT WIRED

SINGLE SPECIAL- PURPOSE
RECEPTACLE OUTLET

DUPLEX SPECIAL-PURPOSE
RECEPTACLE OUTLET

AUTOMATIC DOOR SWITCH

KEY OPERATED SWITCH

SWITCH AND PILOT LAMP

CIRCUIT BREAKER

WEATHERPROOF CIRCUIT
BREAKER

MOMENTARY CONTACT
SWITCH

(j) (j) JUNCTION BOX

© -<b) ^st'r
HOLDER WITH
SWITCH

(Vl —(^ OUTLET FOR VAPOR
Vl/ \y DISCHARGE LAMP

(x) (x) EXIT LIGHT OUTLET

^y-\ RECEG
\^ OUTLE

-^

©

RANGE OUTLET

SPECIAL PURPOSE
CONNECTION

MULTI -OUTLET ASSEMBLY

CLOCK HANGER RECEPTACLE

FAN HANGER RECEPTACLE

FLOOR SINGLE RECEPTACLE
OUTLET

REMOTE CONTROL SWITCH

WEATHERPROOF SWITCH

FUSED SWITCH

WEATHERPROOF FUSED
SWITCH

SWITCH FOR LOW
VOLTAGE SWITCHING
SYSTEM

MASTER SWITCH FOR LOW
VOLTAGE SWITCHING SYSTEM

TIME SWITCH

CEILING PULL SWITCH

OUTLET CONTROLLED BY
(^ /^ LOW VOLTAGE SWITCHING

WHEN RELAY IS INSTALLED
IN OUTLET BOX

m FLOOR DUPLEX
RECEPTACLE OUTLET

^.

Co]

[or]

SURFACE OR PENDANT
INDIVIDUAL FLUORESCEN1
FIXTURE

RECESSED INDIVIDUAL
FLUORESCENT FIXTURE

^_^__^_^ SURFACE OR PENDANT
I
O

I I I
CONTINUOUS ROW
FLUORESCENT FIXTURE

,^^_,^.^.,___, RECESSED CONTINUOUS
|OR|

I I
ROW FLUORESCENT
FIXTURE

FLOOR SPECIAL PURPOSE
OUTLET

FLOOR TELEPHONE
OUTLET- PUBLIC

FLOOR TELEPHONE
OUTLET -PRIVATE

UNDERFLOOR DUCT AND
JUNCTION BOX FOR TRIPLE,
DOUBLE OR SINGLE DUCT
SYSTEM AS INDICATED BY
NUMBER OF PARALLEL LINES

^— CELLULAR FLOOR HEADER
DUCT

Q.I A.B.C ETC. ,

^^A.B.CETC. > SPECIAL OUTLETS

S A.B.C ETC. ^

Any standard symbol as given above with

the addition of lower case subscript lettering

may be used to designate some special varia-

tion of standard equipment of particular in

terest in specific set of architectural plans.

When used they must be listed in the

schedule of symbols on each drawing and if

necessary further described in the specifica

tions.

Frederick R. Brown, P. E., Ayres. Cohen and Hayakawa; Consulting Engineers, Los Angeles/San Francisco, California
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INSTITUTIONAL COMMERCIAL 8>

INDUSTRIAL OCCUPANCIES
SIGNALING SYSTEM OUTLETS
RESIDENTIAL OCCUPANCIES

ELECTRICAL DISTRIBUTION OR
LIGHTING SVSTEM, AERIAL

-KD

+0

-HH

-K3

-K]

-hD

[H]

CD

[—lA.B.C.
1 Ietc-

NURSES CALL SYSTEM
DEVICES. (ANY TYPE)

PAGING SYSTEM DEVICES
( ANY TYPE

)

FIRE ALARM SYSTEM
DEVICES (ANY TYPE)

STAFF REGISTER,
SYSTEM ( ANY TYPE )

ELECTRICAL CLOCK SYSTEM
DEVICES (ANY TYPE)

PUBLIC TELEPHONE
SYSTEM DEVICES

PRIVATE TELEPHONE
SYSTEM DEVICES

V^^ATCHMAN SYSTEM
DEVICES

SOUND SYSTEM

OTHER SIGNAL SYSTEK
DEVICES

SIGNAL CENTRAL STATION

INTERCONNECTION BOX

AUXILIARY SYSTEM
CIRCUITS

Any line without further designation In-

dicates two-wire system. For a greater

number of wires designate with numer

als in manner similar to

12- no. 18W Vo" C. Designate by num-

bers corresponding to listing in schedule.

SPECIAL AUXILIARY
OUTLETS
Subscript lettering refers to notes on

drawings or detailed description in spec-

ifications.

H
a-

a

o

M
H

©

PUSH BUTTON

BUZZER

BELL a BUZZER
COMBINATION

ANNUNCIATOR

OUTSIDE TELEPHONE

INTERCONNECTING
TELEPHONE

TELEPHONE SWITCHBOARD

BELL RINGING TRANSFORMER

ELECTRIC DOOR OPENER

MAID'S SIGNAL PLUG

RADIO OUTLET

TELEVISION OUTLET

THERMOSTAT

o

A

STREET LIGHT a BRACKET

TRANSFORMER

PRIMARY CIRCUIT

SECONDARY CIRCUIT

DOWN GUY

HEAD GUY

SIDEWALK GUY

SERVICE WEATHER

PANELS CIRCUITS a
MISCELLANEOUS

E^^

LIGHTING PANEL

POWER PANEL

V/IRING, CONCEALED IN
CEILING OR WAUL

WIRING, CONCEALED IN
FLOOR

WIRING EXPOSED

HOME RUN TO PANEL BOARD.

Indicate number of circuits by number of

arrows. Any circuit without such designa-

tion indicates a two-wire circuit. For a

greater number of wires indicate as follows:

/// (3 wires) //// (4 wires), etc.

PANELBOARDS

FLUSH MOUNTED
PANELBOARD a CABINET

SURFACE MOUNTED
PANELBOARD a CABINET

BUSDUCTS a WIREWAYS

|T| |T| iTf" TROLLEY DUCT

la ! Ib I iial
BUSWAY ( SERVICE, FEEDER

1°'
1

°'
1

°
' OR PLUG-IN)

JH Id Id CABLE THROUGH LADDER
OR CHANNEL

M M M~ WIREWAY

Frederick R. Brown. P. E.: Ayres, Cohen and Hayakawa; Consulti

ELECTRICAL DISTRIBUTION OR
LIGHTING SYSTEM,
UNDERGROUND

I
TM

MANHOLE

HANDHOLE

TRANSFORMER- MANHOLE
OR VAULT

TRANSFORMER PAD

UNDERGROUND DIRECT
BURIAL CABLE

a
ig Engineers. Los Angeles.'San Francisco, California

JDERGROUND DUCT LINE

STREET LIGHT STANDARD
FED FROM UNDERGROUND
CIRCUIT

(M)

FEEDERS
Use heavy lines and designate by number

corresponding to listing in feeder schedule.

-O WIRING TURNED UP

-» WIRING TURNED DO^N

GENERATOR

INSTRUMENT (SPECIFY)

TRANSFORMER
( OR DRAW TO SCALE )

CONTROLLER

EXTERNALLY OPERATED
DISCONNECT SWITCH



644 Telephone Handsets and Consoles

GENERAL notes:

Telephone equipment as shown is typical. A large variety

of special equipment is available, and its use is determined

by the requirements of the telephone service desired.

Telephone companies provide design and engineering as

sistance without charge. The local telephone company

should be consulted in advance for any type of telephone

installation. Large installations are custom designed to

meet many diversified types of service requirements, with

space and facilities provides as needed for housing equip-

ment.

8 '/2"W X 5 '/j'D X 5
PRINCESS®

S'/e'WX B I/2"D X 5"

PUSH BUTTON I OR 6 BUTTON KEY SET
4" X A'^z" BASE - 9"H
ERICOFON DIAL

DESK /TABLE TELEPHONE SETS
PLASTIC CASING : IN VARIOUS COLORS

)=o

5i/2"vv X 5'/2"D X gS/a

STANDARD
PLASTIC CASING ir^j

VARIOUS COLORS

3'/2"W X 3 '/a'^D X s '/;

TRIMLINE (?
DESK TYPE ALSO

' H(OPENING)
RECESSED PANEL
S.S COVER PLATE

OUTDOOR/ INDOOR PHONE
WEATHERPROOF, STEEL CASING AND
COVER

HANGING OR WALL TELEPHONE SETS

15 l^" TO 21" W X 7 '/a' D X 5"H,\/VT IS TO 50 LBS
DESK TYPE CONSOLE
PLASTIC CASING AND FACE PLATE

CONSOLE-DESK TYPE
For intercepting calls in order to direct them to the de-

sired extension, either with hand set as shown, or with

head set.

There are many types of consoles.

Types used are as selected by the Telephone Company
which best meet customer service requirements.

12 '/g" OR I4.%"W X8 '/^''D X A '/«"H

CALL DIRECTOR®
A console that completes a call, similar to a 6 but

ton telephone but with 18-30 button capacity.

ADD-ON STATIONS
AVAILABLE

7 '/g"W X e"o
SUB - STATION

12" W X 8"D X 3i/B"H

MASTER CONTROL (12 STATIONS)

OFFICE INTERCOM

Robert L Plumley, AIA; Seibert, Hunter, Shute & Plumley; Medford, Oregon

ANSWER e> RECORD SET
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PLAN
STTAND-UP. DRIVE-UP PEDESTAL.
TYPE COIN TELEPHONE STATION

rELE^HOME

d
n I n

ELEVATION

3_i

-M-

PLAN
COIN TELEPHONE SHELF

PLAN
ACOUSTICAL COIN
TELEPHONE SHELF

PEDESTAL TYPE COIN TELEPHONE

Panel type coin telephone set. Steel weather

hood and side panels. Built-in fluorescent light-

ing with sign. S.S. writing ledge. S.S. pedestal

with directory holder.

Interior/exterior finishes: porcelain enamel,

various colors.

COIN TELEPHONE SHELF

Wall mounted unit. Surface mounted coin

telephone set. Steel side and back panels.

Fluorescent lighting with sign. S.S. writing ledge

with directory holder.

Interior/exterior finishes: Porcelain enamel,

various colors or wood finishes,

ACOUSTICAL COIN TELEPHONE SHELF

With any standard surface mount or panel type

coin telephone set.

Fabricated with legs, or accessories available for

back or side wall mount, shelf mount or pedestal

installation.

With built-in fluorescent lighting.

Exterior finish: Steel with porcelain baked ena

mel finish. Standard color; blue. Other colors

available.

Interior finish: Perforated S.S. encasing high-

density sound-absorbing fiberglass insulation.

Adaptable to various combinations of multiple

assemblies.

Accessories available: Illuminated telephone

sign. Directory holder.

I I I

ELEVATION
S S COVER PLATE

COIN TELEPHONE SETS

Robert L, Plumley, AIA; Seibert, Hunter, Shute & Plumley; Medford, Oregon

T ELEPHONE



646 Telephone Switchboards and Equipment

2' - 2
'/a" "TO 3'-2"w

2' - lO '/2 TO 3-2 ^2 " D
3' - lO'-ls" TO 5'-0" H
WT 400 TO SOO LBS
SWITCHBOARD

Steel casing - various colors and finishes.

There are many types of switchboards.

Selection and trunks and station capac-

ity as required for customer service.

For multiple position installation max-

imum width is (W) X number of posi-

tions.

Removable end panels, or as common
panels for multiple installations.

t:

12' - O" — 40 - 80 LINES ( 2 DIGIT)

17'- O" — lOO LINES ( 3 DIOIT)

21' -O"- 200 LINES (3DIGIT)

EQUIPMENT ROOM REQUIREMENTS

D 9" - W2A" - H5"
DIRECT STATION SELECTOR (PBX)

y///////////////^^^^^

9" TO ll"WX9"TO |.4lv'D;

DATA SET

Plastic casing: various colors.

TO S'/2"H

For transmission of data between computers.

Telephone can either be separate or integral

as shown.

21
'/a" W X 18 Va" D x 33" H WT = 136 LBS

TELETYPEWRITER ®
AUTOMATIC SEND -RECEIVE SET

EQUIPMENT 5' -3" HIGH , PLUS 2'-6"TO RAISE CABINET LID
WT I500 ± LBS
FLOOR SPACE NEEDED FOR PBX EQUIPMENT

1
S%-W X 3%'D X

LOUDSPEAKER MICROPHONE

SPEAKERPHONE
Plastic casing: various colors.

Used with single line or multi-line telephone or

call director to permit "hands-free" two-way

communication.
D 17" - W22" - H g'/j"

MOTEL ATTENDANT CONSOLE

EQUIPMENT CABINET FOR
MOTEL CONSOLE
40 UNIT OR SMALLER

Robert L. Plumley, AIA. Seibert, Hunter. Shute & Plumley: Medford, Oreoon



TV and FM Antenna Systems; Closed Circuit TV 647

-ANTENNA

.VERTICAL OR
-^HORIZONTAL

TAPOFFS

DOWN LEADS

ANTENNA
(ONE
MOR

CHIMNEY MOUNT ROOF MOUNT

COAXIAL CABLE 300 OHM T\A/IN
LEAD

DOWN LEADS

SET MATCHING
TRANSFORMER ^

DISTRIBUTION DIAGRAM ANTENNA MOUNTS ROTOR CABLE

TELE —
PHONE
TYPE TV
OUTLET

SET LOCATION

ANTENNA SYSTEMS FOR TELEVISION AND FM RADIO
NOTES
1. Television and FM Radio distribution systems are the

same for horizontal, "motel type" and for vertical "hotel

type" installations. Summary information shown can be

used as a guide for small residential as well as for large

systems.

2. TV signals in apartment houses, hotels, institutions and

other large buildings go directly from the antenna installa-

tion to the amplification and distribution point at roof

lever or, after a short cable run, to the basement.

3. For details of Master Antenna Television (MATV)
systems, consult a local MATV installer.

4. Locate the amplifiers, power supplies, mixers, filters

and related equipment as close to antenna as project con-

ditions permit. Distribution line amplifiers, if necessary,

may be located in closets, shafts or similar areas accessible

for service.

5. Runs to TV tapoffs are usually 75 ohm coaxial cable

and should be in conduit if possibility of stress or

accidental cutting exists.

6. Reminder: Roof mounted antennas may need special

structural support, and amplifier locations will require

access to power.

7. Locate towers, mast and mounts to assure a signal path

free of obstructions and of sufficient size to support the

antennas required. The number of antennas depends on

the number of broadcast stations which can be received.

8. A small tower or guyed mast may be used for either

residential or commercial antenna installations. If on a

roof top, a base or saddle must be provided to prevent

damage to the roof.

9. If a rotor is used (for residential installations only) on

the antenna, the down lead is a low voltage cable and may
be routed in a manner to comply with low voltage wiring.

10. Adequate ventilation must be provided at TV set loca-

tion. See TV set manufacturer for details and spec-

ifications.

11. A power outlet should be provided near the TV set

location. This same power outlet may be used to provide

power to the antenna rotor if used.

12. The down lead from the antenna or from the rotor

may be terminated in an outlet box at the TV set location.

13. If a coaxial cable is used from the TV antenna to the

outlet box, a Set Matching Transformer (illustrated abovel

will be required at the TV set.

14. For details and specifications see Community Antenna

Television (CATVI and MATV suppliers and installers.

AMPLIFIER

CLOSED CIRCUIT TV :

CAMERA / MONITOR ARRANGEMENT

AMPLIFIERS

AMPLIFIER

CLOSED CIRCurr TV
CAMERA AND DISTRIBUTION SYSTEM

NOTES

:

1. Closed Circuit Television is a system wherein a live pickup camera signal is

fed to a standard television set or a video monitor used as a picture monitor.

2. The pickup camera signal can be transmitted over coaxial cable by either

direct video signals or by modulated (AM) radio frequency signals.

3. Closed Circuit Television cameras are used for observing remote or in access-

ible locations, for security viewing of restricted areas, or for viewing a hazardous

environment.

4. One Closed Circuit Television camera can be called to feed several TV set

picture monitors, or several Closed Circuit Television cameras may feed one TV
set picture monitor by a switching arrangement.

5. Closed Circuit Television camera or cameras may be added to any Master

Antenna system (MATVI or to any Community Antenna Television system.

This may be done by considering the camera signal as an additional channel

antenna. The Closed Circuit Television camera modulated radio frequency signal

is fed into the television distribution system on any unused TV channel.

6. Any number of cameras may be fed into a TV distribution system, depending

on the number of TV channels the TV distribution system can accommodate.

7. Video signals from a Closed Circuit Television camera may be fed to a TV
picture monitor by coaxial cable up to 2500 feet from the camera. For video

cable lengths over 2500 feet, consult your local installer or manufacturer.

8. Video tape (VTR) and film/slide systems may be operated in addition to

Closed Circuit Television cameras. The video signal from video tape recorders or

from film/slide systems is distributed in the same manner as for Closed Circuit

Television.

9. If video tape recorders (VTR) and film/slide equipment are to be operated in

conjunction with live Closed Circuit Television cameras, adequate space must be

provided for equipment and operators.

10. Power must be provided for the operating equipment and numerous small

pieces of associated equipment.

11. For video tape operation, it is desirable to control the dust and humidity,

both in the operating area and in the storage area.

12. Adequate lighting must be provided for Closed Circuit Television camera

pick-up locations.

13. The audio or sound associated with the Closed Circuit Television system

must be treated in the same manner as the television signal when cabled separ-

ately, otherwise the audio or sound is transmitted as a part of the television

signal.

Virgil D. Duncan, P. E.; Raleigh, North Carolina

The National Association of Broadcasters, Washington, D. C.



648 Lightning Protection

8-0" MAX

ALL EQUIPMENT ON
ON THE UPPER 25' OF
THE STACK TO BE '/16

LEAD COVERED

GROUND ROD

AIR TERMINAL NOT LESS THAN
18" NOR MORE THAN 30" ABOVE
THE TOP OF THE STACK

POINT HOLDERS
POINT BASE

CABLE HOLDERS TO BE 2'-0"
APART ON HORIZONTAL AND 4'-0"
APART VERTICALLY

CABLE TO BE STRANDED I5GA
1I9.000CM (MIN. WITHOUT LEAD
COVERING )

GROUND GUARD

BOND TO \A/ATER
PIPE

.' ,> /

^^

TYPICAL SMOKESTACK INSTALLATION
If stack Is partly or entirely of reinforced concrete, reinforcing sfiali be made electrically continuous

and bonded to system top and bottom.

WEATHERHEAD

MAIN TRUNK POINT WITH FULL
SIZE CABLE TO GROUND

MINIATURE POINTS ON MAIN
BRANCHES IF REQUIRED
TIE INTO MAIN TRUNK RUN

FULL SIZE CONDUCTOR
COUNTERPOISE IN
SHALLOW TRENCH NOT
LESS THAN l2'-0" TRUNK
OR ELSE TO THE
EXTREMITY OF
OVERHANQNG BRANCHES

TYPICAL TREE INSTALLATION

GROUND R
REAR CO
BUILDING

TYPICAL DORMER
CONNECTIONS
A. No dead ends on main ridge or dormers as fiigh or higher than main ridge.

B. Total conductor less than 16' -0" (dead end allowable).

C. Conductor exceeds 16' thus requiring continuation to ground.

ARRESTOR LEADS ATTACHED WITH
SPLIT BOLT CONNECTORS (TYPICAL

PITCHED ROOF
TYPICAL AIR TERMINAL a
CONDUCTOR LAYOUTS

A = 40' or less and 1/8 pitch or less.

B = more than 40' and 1/4 pitch or less.

CABLE CLAMP

DOVA/NLEAD TO DRIVEN GROUND

TYPICAL SECONDARY ELECTRICAL SERVICE ARRESTOR

R. W. Lindquist, Thompson Lightning Protection; St. Paul, Minnesota



Lightning Protection 649

ON HEAVY DUTY STACK?;
POINTS SHALL BE WITHIN
2-0' or CORNERS AND
SHALL EXTEND NOT LESS
THAN le" NOR MORE THAN
30" ABOVE TOP

AIR TERMINAL WIT
BASE ON BACK OF

PARAPET

POINTS ON STUCTURES
OVER 75 HIGH SHALL
HAVE MINIMUM DIAMETERS
OP '/a" F"OP' COPPER AND
5/ • FOR ALUMINUM

—CONDUCTORS ON
STUCTURES OVER 75'
HIGH SHALL BE STRANDED
15 GA 119,000 CM FOR
COPPER AND STRANDED
13 GA 197,000 CM FOR
ALUMINUM

CABLE HOLDERS TO BE @
S -O" O C MAX

OOF ASSEMBLY FOR
EADS CONCEALED IN
"RUCTION, RUN BEHIND FACE
OR FOR CONNECTION To

CTURAL STEEL NOTE-
NUM CONDUCTORS SHA^L

IMBEDDED IN CONCRETE

BOND TO SOIL STACKS, VENTS, GUTTERS. ROOF
DRAINS ETC THAT ARE LOCATED WITHIN 6'-

O"
OF CONDUCTOR

MINIMUM
RADIUS OF
BENDS
IS B"

POINT ON VERTICAL
BASE MOUNTED ON
BACK SIDE OF STONE
GABLEPOINTS ON
STRUCTURES UNDER
75' HIGH SHALL HAVE
DIAMETERS OF ^/B'' MIN
FOR COPPER AND '/2"

MIN. FOR ALUMINUM

TYP GROUND lO'-O
BELO^ GRADE BUT
ADDITIONAL GROUNDING
MAY BE REQUIRED AS
DETERMINED BY
SOIL CONDITIONS

METALLIC WATERPIPES
OR WELL CASINGS MAY
BE RATED AS BEST IN
GROUND VIRTUE AND
SHALL BE CONNECTED
TO THE SYSTEM WITH
MAIN SIZE CONDUCTOR,
NOTE ALUMINUM CON-
DUCTORS SHALL NOT
BE USED BELOW GRADE

CONDUCTORS ON STRUC
TURES UNDER 75' HIGH
SHALL BE MINIMUM
STRANDED 17 GA 59,500
CM FOR COPPER AND
STRANDED I1GA9S,500
FOR ALUMINUM

SOIL STACK BOND-TYP OF
CONNECTION TO METAL
OBJECTS WITHIN 6'-0" OF
CABLE

CABLE MAY BE RUN DIRECTLY TO RIDGE IF

CHIMNEY WITHIN S'-O"- CABLE MAY ALSO BE RUN
ON BACK OF CHIMNEY FOR MAXIMUM
CONCEALMENT

R. W. Lindquist; Thompson Lightning Protection; St. Paul, Minnesota
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EARTH, ETC. INSULATION EK-vx-:-
1 I !

M I
I M I

I
I
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CONCRETE 7 ° ^
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Conventions for Architectural Drawings 653

OVERALL DIMENSION

METHOD FOR DIMENSIONING EXTERIOR MASONRY WALLS a OPENINGS

-FACE OF STUD
OVERALL DIMENSION

-^
OPENING <t. DIMENSION

•SASH^ 2-6" x 4'-S" "SASH , 2-0"x 4'-0

'm

H
I

1SASH
I
1'-8"x3'-10"

^ZZE
FACE OF STUD-

V^
^ ^

STEEL CASEMENT
SWINGING OUT
NO MULLION

STEEL CASEMENT VENT OR
SWINGING IN LOUVER
WITH MULLION

IN BRICK VENEER IN EXTERIOR FRAME WALLS

METHOD FOR DIMENSIONING EXTERIOR FRAME WALLS a OPENINGS

USE V-O" NOT 12"

M

"f
BRICK OR CONCRETE PARTITIONS CLAY TILE OR GYPSUM BLOCK 2" SOLID PLASTER WOOD STUD

DIMENSIONS a INDICATIONS OF INTERIOR PARTITIONS a DOORS

a:-0"



654 Modular Coordination

MODULAR COORDINATION.
Modular Coordination is the term given to the dimensional

coordination of building materials and products. Building

Industry agreement on American Standards Association

standard A62.1 sponsored by the American Institute of

Architects, Associated General Contractors of America,

National Association of Homebuilders, and the Producers'

Council, Inc., established 4 inches as the basic module for

U.S. building materials and products. A similar Canadian

standard, (A 31) has been adopted. International stand-

ards activities have established the 4" basic module for

foot-inch countries and 10 cm (almost 4") for metric

countries.

Modular Measure is a synonym for Modular Coordination

but also implies use of a drafting method (modular draft-

ing or modular dimensioning) as a means of effecting

Modular Coordination.

Since adoption of the ASA standard in 1945 and intro-

duction of Modular Drafting in 1946, the drafting system

has increased in acceptance and use among architectural

offices. Surveys of architectural firms reflect present ac-

ceptance of modular construction planning principles, ex-

tensive use of the modular drafting system, and a higher-

thanaverage use of modular dimensioning by design

award-winning firms.

Modular Construction results from architectural planning

based on the use of modular sized building materials and

products. The joint-centerline concept of modular pro-

ducts permits accommodation of those materials into

buildings designed with planning modules of some multi

pie of 4" (e.g. 3'- 0", 40", 5'- 4", etc.) The vast major-

ity of all buildings are currently planned to use materials

with modular dimensional characteristics.

DiMENSIONAU CHARACTERISTICS OF MODULAR BUILDING PRODUCTS

MANUFACTURE
DIMENSION

REPEATING elements:

(Decking, Masonry Units, Acoustic Tile, etc.) A modular

product is measured from centerline of typical installation

joint to the centerline of the next joint. When a series of

such products are installed, each joint centerline falls on a

dimensional increment of four inches. Tables and charts

of sizes of modular products are included throughout this

issue of Graphic Standards.

GRID LINE

INSTALLATION
CLEARANCE
GRID LINE—

MULTIPLE OF 4"
GRID OPENING

MANUFACTURE
DIMENSION

GRID OPENING

. GRID LINE

-GRID LINE

MULTIPLE OF 4"

ISOLATED components:
(Bathtubs, Unit Air Conditioners, Grilles, etc.) Installation

tolerances for isolated components include one-half the

minimum joint dimensions of adjacent modular materials

plus the prefabricated installation clearance. Most com-

ponents in this category are sized, or provided with

adapters, to adjust to the installation characteristics of

anticipated adjacent materials. Integral elements should

not extend beyond the "grid opening".

MODULAR DRAFTING CONVENTIONS:

GRID lines:

Are used to establish reference planes four inches apart in

all three dimensions. Grid lines are imaginary and can be

thought of as dimensional egg-crates running throughout

the structure. The grid lines are partially or entirely

shown on large-scale details but will not be shown at all on

small scale plans.

ARRONA/ heads:

Indicate all dimensions referenced to grid-line locations.

This feature of modular drafting is the key to the

efficiencies resulting from the use of the system. Prelimin-

ary drawings can be fully dimensioned as small scale work-

ing drawings knowing that the materials will fit when fully

detailed. A number of personnel can proceed with the de-

tailing using the single small scale plan reference without

the necessity of frequent checking with each other for

dimensional reference points.

dots:

Are used to indicate off-grid locations for dimensions.

(Half-dots may be used whenever drawing space is lim-

ited.) Generally, such dimensional reference points occur

when it is critical to show the measured distance to the

actual face of a material. Dots are also used for joint

centerlines if those points occur off the grid-lines. Column

centerlines frequently are located between grid-lines to ac-

commodate more dimensionally critical enclosure and

finish materials.

MODULAR DIMENSIONED WORKING DRAWINGS:

The large-scale detail at the left and the small-scale

assembly drawing on the right illustrate modular drafting

conventions as used at two different scales.

Large-scale details show the relationship of the compon
ents to the grid. Some architects prefer not to draw the

entire grid on such details but include only those used as

dimensional reference points on the small-scale drawings.

Small-scale assembly drawings such as plans, sections and

elevations diagram the relationship of components. Since

modular products are normally 4" multiples to joint

centerlines, most dimensions are in multiples of 4".

Arrowheads indicate dimensions are to grid-lines.

LARGE SCALE RELATIONSHIPS SMALL SCALE ASSEMBLY DRAWING

Byron C. Bloomfield, AIA; Madison, Wisconsin
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SCHEMATIC DRAV^ItslG

-V -V Ar

>

ii=r

DESIGN DRAWING

SCHEMATIC DESIGN

Modular schematic drawings differ little from convention-

ally used planning tecfiniques where the structure is re-

flected in the planning. The structural grid may be derived

from design studies which have indicated the best planning

grid for the particular building type. Basic dimensions are

assumed to be multiples of 4" making it necessary to indi-

cate only a few dimensions such as column spacing and

overall dimensions. Components such as doors, windows,

etc., are understood to be modular for easy adjustment in

the preliminary and working drawing phases of the project.

DESIGN DEVELOPMENT

Modular design de>.elopment drawings require few dimen-

sions since all important component dimensions such as

door widths, windows, walls, etc, are assumed to be

modular and can be easily scaled to 4" increments during

conversion to working drawings. Column and overall

dimensions are generally useful for client discussions and

area calculations. Absence of excessive dimensions im-

proves the communicative value of the drawings for dis-

cussions of plan functions. Ability to scale the drawings

enables a number of personnel to develop the working

drawings with a minimum of checking with each other.

WORKING DRAWING

Modular working drawings adhere to the principle that the

plan should reflect the relationship of assemblies through-

out the structure. The plan indicates the materials of each

assembly and identifies the basic dimensional relationships

among such elements. Arrowheads provide grid-line refer-

ence points for large-scale details found on subsequent

sheets among the working drawings. Since modular ma-

terials and components are normally even increments of

4" from joint centerline to joint centerline, working draw-

ing dimensioning is grossly simplified and chances of error

reduced.

WORKING DRAWING
MODULAR PLAN DRAWINGS

SECOND

PRE-CAST
CONCRETE
PANELS

ELEVATION (PARTIAL) NO SCALE CROSS SECTION (PARTIAL) NO SCALE

Above illustrations from work of Linn Smith & Assoc, and Tarapata-MacMahon Assoc, published in "Modular Practice," John Wiley & Sons.

Byron C. Bloomfield, AIA; Madison, Wisconsin
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SCALE Ve"= 1' -O"

12'- e"

ii H I I h ^ ^

SOLID BRICK WALL BRICK WITH BLOCK OR TILE
LARGE SCALE DETAILS

Vi/OOD FRAME V*/OOD JOIST BAR JOIST

FLOOR CONSTRUCTION DETAILS

NOTES AND REFERENCES:
Illustration credits

—

p. 654 - Dimensional Characteristics of Building Pro-

ducts from Modular Building Standards Assn.

p. 654 - Large Scale Relationships and Small-Scale

Assembly Drawing by S. R. Kent for Canadian Standards

Association.

p. 655 - "Modular Practice," Modular Building Stand-

ards Association. John Wiley & Sons, Inc.

p. 656 - "Graphic Standards," 5th Edition. Pages by

Prentice Bradley, AIA. John Wiley & Sons, Inc.

A single comprehensive reference is available on modular

coordination principles and practices. The text covers

use of modular drafting from schematic design through

working drawings with examples drawn from architect-

ural offices using the dimensioning method. American

and Canadian Standards for manufacture of modular ma-

terials and products are included along with information

for contractors.

See "Modular Practice," Modular Building Standards

Association, Edited by R. P. Darlington, M. W. Isenberg,

and D. A. Pierce. 198 pages, 8% x 11, Illustrated. Pub-

lished by John Wiley & Sons, Inc.

Byron C. Bloomfield, AIA; Madison, Wisconsin
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658 Paraline Drawings: Isometric, Dimetric, and Oblique

PARALINE DRAWING includes pictorial types in which

parallel lines of the obiect are parallel in the drawing. The

most Important of these are isometric, dimetric, and

oblique drawings.

ORTHOGRAPHIC DRAWING includes all drawing types

in which the proiectors are perpendicular to the plane of

proiection. The most common are multi view, isometric,

dimetric, and trimetric.

AXONOMETRIC DRAWING includes paraline types on

which measurements can usually be made only on axis

direction lines. Widely used axonometric drawings are iso-

metric and dimetric.

OBLIQUE DRAWING has one set of planes parallel to the

plane of projection. The parallel projectors are at an

oblique angle to show three dimensions of the object.

Measurements can be made in any direction on planes

parallel to the plane of projection.

AXIS LINES are the three mutually perpendicular lines

which meet at the corner of a box shape and all lines

parallel to them.

SOME TYPES OF DRAWINGS

THE THREE ISOMETRIC AXIS must be kept 120° apart

since they are required to be at the same angle to the plane

of projection in order to be foreshortened equally and to

be at the same scale. When one axis is horizontal or verti

cal the other two axes can be drawn with the 30° x 60°

triangle on the T-square. These four positions are illustra

ted above. The vertical position of one axis is widely used.

It allows the top or bottom of the object to be shown.

The axes can be at any angle if they are kept 120° apart.

ADVANTAGES of isometric drawing; Use of one scale on

the three axes; use of a standard triangle; fairly easy to

dimension; and looks neat when dimension lines, arrows,

and numerals are kept in isometric forms.

DISADVANTAGES: Equal importance is given to each of

the three visible planes. There is no opportunity to em-

phasize complex and important areas and subordinate

blank unimportant ones. Only one picture effect is

possible with the three visible planes and unsatisfactory

line relations cannot be avoided.

ISOMETRIC DRAWING - MEASURE ON AXES ONLY - ONE SCALE

13V2° 13V2° 3eV2° 13° 41 Vs"

DIMETRIC SCALES-ANGLES FORMULA

Cos a = -V2H'

2H

V
In this formula;

a = one of two equal angles between the projection of

axes. H = one of two equal scales. V = third scale.

A = a - 90° = angle with horizontal of two equal axes of

symmetrical dimetric. A = one angle with the horizontal

of unsymmetrical dimetric. B = 90° - 2A = second angle

with horizontal of unsymmetrical dimetric.

THE FORMULA ABOVE can be used to work out the

various combinations of scales and angles for dimetric

drawing. Three of the most useful of these scales and

angles are given on the diagrams of cubes above. The

scales are relative ones with the larger scales given as 1 and

the smaller ones as fractions.

SYMMETRICAL DIMETRIC DRAWING is very useful to

reduce the top or bottom area of the object which may be

large and blank in an isometric. Only the setup having a

common fractional scale relation which can be found on

standard scales is illustrated here. When it is desired to

make the top or bottom area of a symmetrical dimetric

larger than in isometric, it may be found that plan oblique

drawing is better for the purpose. Symmetrical dimetric

gives equal emphasis to the two wall areas. When one wall

area should be emphasized in a paraline drawing, either

unsymmetrical dimetric or elevation oblique drawing can

be used.

UNSYMMETRICAL DIMETRIC DRAWING allows em-

phasis on one or two of the three planes represented and

subordination of the other two or one. It allows for a

great deal of variation in the relative importance of the

three sets of areas for best pictorial effect. This type of

paraline drawing is for many objects the most natural and

best in its pictorial effect. A symmetrical dimetric setup

of scales and angles can be turned with one of the two

equal axes in a vertical position for unsymmetrical

dimetric. When the two equal scale axes are turned to

produce equal angles with the horizontal the setup is

symmetncal-

DIMETRIC DRAWING - MEASURE ON AXES ONLY - TWO SCALES ARE REQUIRED

2/3 OR 3/1

C AVA L

I

E R
OBLIQUE

GENERAL
OBLIQUE

CABINET
OBLIQUE

OBLIQUE DRAWINGS ARE CLASSIFIED according to

scale used on the receding lines as Cavalier Oblique Draw-

ings, General Oblique Drawings, and Cabinet Oblique

Drawings. Cavalier Oblique is easy to draw since the one

scale IS used on all axes. However the receding lines ap-

pear too long. Cabinet Oblique uses one half scale on re-

ceding lines which appear too short. General Oblique

drawing uses a scale in between full and half scale to ob-

tain better proportions which give a more satisfactory

representation of the appearance of the object. Two
thirds and three fourths scale give good proportions and

either may be used on the receding lines.

IN ELEVATION OBLIQUE DRAWING a set of vertical

planes is parallel to the picture plane and has lines and

areas drawn true shape. Any angle can be chosen for the

receding lines which are drawn from the true shape areas.

It is therefore possible to show top or bottom and either

side of the object attached to the front in varying

amounts. A low angle of receding lines shows more of the

side and less top or bottom while a large angle with the

horizontal will show more of the top or bottom and less of

the side. Some irregular wall plane shapes are explained

better in oblique drawing than in other types of pictorial

drawing.

PLAN OBLIQUE DRAWING has plan planes true shape.

Turn the plan of the object to a satisfactory angle and

then draw verticals, which are the receding lines. The plan

can be turned at any angle. Therefore both wall planes can

be given equal emphasis, or one can be subordinated.

OBJECTS WITH IRREGULAR or unusual plan shapes

sometimes explain more clearly in plan oblique than any

other type of pictorial drawing.

OBLIQUE DRAWINGS — MEASURE ON AXES OF RECEDING AREAS— ANY DIRECTION ON TRUE SHAPES

C. Leslie Martin, University of Cincinnati, Cincinnati, Ohio



Perspective: One Point, Two Point, Direct Projection 659

re plane

PROCEDURE
Place pla

and locate point of view as

assumed, Si. Construct auxil-

iary elevation and locate S" .

Starting at any point such as

"a" on plan, follow figure and

arrows to locate "a" in perspec-

tive. All other points are pro-

jected in a similar manner.

Height of eye above the ground

is arbitrary, but may be assumed

at 5' -4", a normal eye level.

PROCEDURE WHEN VANISHING
POINTS ARE OFF BOARD
1. Draw any arc from VPi

2. Place a cardboard cutout a

gainst curve of circle

3. Place head of t-square against

cutout, making sure botfi ends of

head are always touching cutout,

and then draw lines.

HORIZON
LINE

GROUND
LINE

\ PROCEDURE (ONE POINT)
Draw A.B.C D . section which is cut by

P.P., at any desired scale, and locate

S' (point of view in elevation) on line

of sight from Si. Locate the 45°

vanishing points Vl and Vb on either

side of S' and as distant as Si is from

the picture plane. All lines parallel to

P.P. will remain parallel and all plane

figures parallel to P.P. will show their

true shape. Vertical lines will be vertical

in perspective. Horizontal lines parallel

to P.P. will be horizontal. Horizontal

lines perpendictilar to P.P. will vanish

at S'. Horizontal lines at 45° to F.P.

(used to measure distances x to PP.)

will vanish at 45°VPs. HALF SCALE DRAWING OF
ASSUMED CONDITIONS

DIRECT PROJECTION

INTERSECTION
GIVES [yp]|,

ABBREVIATIONS FOR



660 Perspective: Plan Method

PERSPECTIVE PLAN
(AUXILIARY PLAN)
FIGURE I

DEVELOPMENT PROCEDURE FOR PERSPECTIVE PLAN(FIO. I)

Small scale elevations and roof plan are used for data only. In order to eliminate waste space and un
necessary drawing, same line is used for both picture plane IplanI and horizon (perspective) Fig. 1.

Locate S1 and draw Si Vl and Si VR at angles made with P.P. by principal horizontal lines of build

ing, thus locating the vanishing points VL and VR.

Locate Ml and MR as shown in Fig. 3 or by laying off the distances Vl Ml = Vl Si and VR MR =

VR Si.

Locate Vanishing points for roof lines Vl, V2, V3, Vt as in Fig. 4. Draw Vl VR, the "vanishing
trace" of main roof plane I and V3 VL correspondingly for secondary roof plane II. The intersection

of these lines, V5, is the vanishing point for the line of intersection of the roof planes (the valley line).

Starting with the corner of the building, point a, draw perspectives of ab and ac. Measure the distances

along these lines as described in Fig. 3. (The auxiliary or "sunken" plan gives better intersections and
keeps the drawing cleaner).

Complete the plan in perspective by carrying lines to proper vanishing points. Verticals are drawn and

heights are measured as usual. (See Two Point or Angular Perspective, known as "Office Method.")

Follow numbers and arrows consecutively from 1 to 8 inclusive.

VANISHING POINTS OF SLOPING LINES
It is frequently very useful to have available the vanishing point for a series of in-

clined parallel lines; the diagram above shows a procedure for directly locating any

such points. Two cases are illustrated.

1. The line ab slopes upward from a to b at the angle A. Starting at Si, follow ar

rows and numbered steps 1 to 5 inclusive, locating Vab, which is the vanishing

point for ab and all the lines parallel to it. Line cd slopes downward from c to d

at the angle B.

2. Proceed as above, following arrows and numbered steps 1 ' to 5' inclusive, Vcd

IS the required vanishing point. Note that line 5 is drawn upward while 5' is

downward.

NOTE:
Figures 3 and 4 are for general use, but are shown on this sheet in order to clarify

important steps in the construction of Figure 1.



Perspective: Three Point 661

THREE POINT PERSPECTIVE BY
DIRECT PROJECTION
SETTING UP THE WORKING L AYOUT - F IG. 1

1. Set Station Point in relation to plan. Its location fully

determines the perspective.

2. From Sp in plan, draw the Central Visual Ray cvRp
toward center of interest of the object. Actually s is

above (or below) the plan and cvr is at a slope. Line

cvRp is a vertical plane seen on edge; imagine this plan

revolved into the paper about line cvRp.

3. The height of S is laid off in this revolved plane.

Choosing proper height is as important as location in plan

(and an artistic judgment).

4. cvRa at true slope is again drawn toward the center

of interest (center of Forecourt Fig. 1.)

5. Still in the revolved view, edge view of Picture Plane

ppa is drawn at right angle to cvr^. Its distance from

Sa is arbitrary and determines only the scale of the draw-

ing: as the distance increases the vanishing points spread

and the size of the perspective increases.

6. Draw horizontally (i.e. parallel to CvRp ) from Sa to

pPa ; this locates the Horizon.

7. Draw vertically (i.e. perpendicular to cvRp) from Sa
to pPa : this locates the vanishing point of the verticals

8. Back in plan view, draw the Horizon through point

(#6 above) at right angles to cvRp .

9. Draw lines through Sp parallel to lines of building, to

locate Vl and Vr on Horizon.

PROJECTING THE PERSPECTIVE — FIG. 2

10. If steps 1-9 are done at reduced scale (as in Fig. 1),

transfer Horizon, Station Point, vanishing points to plan

drawn at working scale. Mount plan with Horizon hori-

zontal. Vv is located at a distance from Horizon taken

from Fig. 1 along pPa (indie, on drawing).

11. Draw a semi-circle on v^ - Vv as a diameter.

12. Swing Sp onto this with Vl as center, locating s^-

Check: Vr- Su should be at right angles to v,_- Vv .

SIDE J^HORIZON — '

FIG. 2
PROJECTING THE PERSPECTIVE

13 Draw the left-side elevation in proper relation to the

Vl - Sl-Vv triangle using the height and Ld from Fig. 1.

Proceed with clean sheet of paper.

14. Project points in plan (which represent vertical lines)

first to Horizon from Sp and from there to Vy.

15. Project points in side elev. (which represent horiz.

lines) first to side Horizon v^ - v^ from s^, and from

there to Vr. Continue until the perspective is finished.

NOTES
1. Step 13 is critical; the Ld and Horizon ht. must ac-

curately match the corresponding distances in the working

layout and in the plan.

2. Accuracy: The method is mathematically true and the

perspective will be as accurate as the working layout, and

the plan and elevation used.

3. Either the left side or the right side elevation (labeled

Front elevation in Fig. 1) may be used or both for a cross-

check. The elevation looking from the short leg of the

Vl - Sr - Vr triangle, as in Fig. 1. is usually more con-

venient.

4. Vanishing points of inclined lines are found in same

manner as in two-point perspective: see diagonal (o) in

Fig. 2.

FIG. I (AT2/J SCALE OF PERSPECTIVE)
SETTING UP THE WORKING LAYOUT

5. The experienced delineator may omit steps 1 through

9 and start with an assumed v^-Vr -v„ triangle. Sb will

be found on the vertical through Vv and a semi-circle on

Vl - Vr as a diameter; Vv as before. Note 1 above must

be carefully observed and cvR must be aimed toward

center of interest both in plan and elevation to avoid

distortion.

The perspective method on this page was developed by

Andre Halasz, A.I. A.

Charles L. Clarke; Seibert, Hunter, Shute & Plumley; Medford, Oregon



662 Methods of Constructing Ellipses

TO FIND DiRECTIOMS OF
JOINTS BISECT ANGLE OF

STRING METHOD
IFOR LARGE SCALE AND FULL SIZE)

CARD METHOD

Move card or straight edge

about, keeping B on major

axis and A on minor axis.

Wherever C falls place a dot.

/N.

r-

AUXILIARY CIRCLES METHOD

FROM C

5 CENTER METHOD
3 and 5 center methods are not

true ellipses, but only approxima

tions which are useful for small

scale drawings.

5\
SAME NUMBER OF EQUAL

'parts AS HALF MINOR AXIS

A
PARALLELOGRAM
METHOD
Either pair of opposite

apex points may be used.

CONJUGATE MINOR AXIS

[IT] PARALLEL
T0[3l

METHOD FOR FINDING THE ANGLE OF INCLINATION AND
THEN THE TRUE LENGTHS OF THE MAJOR a MINOR AXES
OF AN ELLIPSE TO BE INSCRIBED WITHIN A PARALLELOGRAM

W

NOTE;

1 Using the conjugate axes, the ellipse can be drawn directly by using the parallelogram method

2. Using the true lengths of the axes, the ellipse may be drawn with any one of the methods illus

trated on this page.



Hyperbola, Parabolas, and Catenary 663

CATENARY
A catenary curve lies between a parabola and a circular arc drawn through the same three points, but is closer to

the parabola. The catenary is not a conic section. The easiest method of drawing it is to tilt the drafting board

and hang a very fine chain on it, and then prick guide points through the links of the chain.

HYPERBOLA
PARALLELOGRAM METHOD
GIVEN:
Axis, two apexes (A and A') and a chord.

1. Draw surrounding parallelogram.

2. Divide chord in whole number of equal spaces (C, , C: , C,, etc.).

3. Divide edge of parallelogram into same integral number of equal

spaces (E| , E;, E,, etc.).

4. Join A to points E on edge; join A' to points C on chord. Intersec-

tion of these rays are points on curve.

This method can be used equally well for any type of orthogonal or perspect-

ive projection, as shown by example of ellipse.

HYPERBOLA
AUXILIARY CIRCLES METHOD
GIVEN: Axis, Apex, Asymptotes

(tangents at infinity)

PROCEDURE
OB

note OA1. Draw auxiliary circles with OB and OA as rad

2. Erect perpendicular 3 where circle 2 intersects axis.

3. Draw any line 4 through 0, intersecting circle 1 at B and line 3 at C.

4. Draw line 5 through C parallel to axis.

5. Draw tangent 6 at D, intersecting axis at E,

6. Erect perpendicular 7 at E, intersecting 5 at P, a point on hyperbola.

slope of asymptote.

PARABOLA
PARALLELOGRAM METHOD
This method is comparable to the "Parallelogram Method" shown for the hyperbola above

and the ellipse on previous page. The other apex 'A' is at infinity.

PARABOLA
ENVELOPE OF TANGENTS

This method does not give points on the curve, but a series of tangents within which the par

abola can be drawn.

H Seymour Howard, Jr.. AIA; Oyster Bay. New York



664 Curved Surfaces

PROLATE SPHEROID
An ellipse rotated about its ma
ior axis.

OBLATE SPHEROID
An ellipse rotated about its minor

axis.

NOTES :

1. The dome shapes shown above are SURFACES OF POSITIVE CUR-
VATURE, that IS. the centers of both principal radn of curvature are on

the same side of the surface.

2. SURFACES OF NEGATIVE CURVATURE (saddle shapes) such as

those shown below, are surfaces in which the centers of the two principal

radii of curvature are on opposite sides of the surface.

PARABOLA

HYPERBOLIC PARABOLOID
(STRAIGHT LINE BOUNDARIES)
This shape and the hyperboloid of one

sheet are the only two doubly ruled curved

surfaces.

SECTION A-A SECTION B-B

HYPERBOLA

PARABOL/

5 4 3 2 1

PLAN
HYPERBOLIC PARABOLOID
(PARABOLA BOUNDATIONIS]

PROJECTION

PARABOLA ELLIPSE

PARABOLOID OF
REVOLUTION
A parabola rotated about its

axis.

The elliptic paraboloid is simil-

ar, but its plan is an ellipse in-

stead of circle, and vertical

sections are varying parabolas.

OENERAL ELLIPSOID

HYPERBOLA

ELEVATION
PROJECTION

note:

This shape is a doubly ruled sur-

face, which can also be drawn with

ellipses as plan sections instead of

the circles shown.

PLAN
HYPERBOLOID OF REVOLUTION
(OR HYPERBOLOID OR ONE SHEET)

SECTION ELEVATION

^

PROJECTION



Entasis, Volutes, Rake Mouldings, and Polygons 665

>\-

Divide height Into 8 parts and describe circle be-

tween 4th and 5th parts as eye of volute; inscribe

square in eye as shown; through the center and pai

allel to sides of square, draw lines bisecting the lat

ter and divide each line, from center to side of

square, into 3 equal parts. These points are the

centers of arcs required and are taken in order

of succession starting at No. 1 shown on enlarged

drawing of eye. The limits of each separate arc

are obtained by producing the straight line join-

ing two successive central points, starting with

arc No. 1,

EYE AT LARGE SCALE
METHOD or DRAWING A VOLUTE

7 6 543 2 1

^-

. RETURN OF
RAKE

f

-A-
RAKING MOULDINGS

^TS/<|'

ENTASIS PENTAOON
(IN GIVEN CIRCLE)

HEXAOON
(IN GIVEN CIRCLE)

OCTAGON
(AROUND CIRCLE)

OCTAGON
(AROUND CIRCLE)



666 Computation of Regular Areas, Volumes, Surfaces

TRIANGLE
AREA = 1/2 ANY ALTITUDE
X ITS BASE {ALTITUDE
IS PERPENDICULAR
DISTANCE TO OPPOSITE
VERTEX OR CORNER.)

TRAPE2UM
(IRREC3ULAR
QUADRILATERAL)
AREA; DIVIDE FIGURE
INTO TWO TRIANGLES
AND FIND AREAS AS
ABOVE

TRAPEZOID
AREA=l''a SUM OF PARALLEL
SIDES X ALTITUDE
A=h(a + b)

PARALLELOGRAM
AREA: EITHER SIDE
X ALTITUDE

r^



Computation of Irregular Areas and Volumes 667

-TO FIND THE AREA OF AN IRREIGULAR PLANE FIGURE
1. Divide the figure into parallel strips by equally spaced parallel lines.

2. Measure the length of each of the parallel lines.

3. Obtain a summation of the unit areas by one of these 3 "rules".

TRAPEZOID RULE

Add together the length of the parallels, taking the first and last at '/; value, and mul-

tiply by the viiidth of the internal "d". This rule is sufficiently accurate for estimating

and other ordinary purposes.

SIMPSON'S RULE

Add the parallels, taking the first and last at full value, second the, fourth, sixth, etc.

from each end at 4 times full value, and the third, fifth, seventh, etc. from each end at

2 times the value, then multiply by '/ jd. This rule works only for an even number of

spaces and is accurate for areas bounded by smooth curves.

DURAND'S RULE

Add the parallels taking the first and last at V i ; value, the second from each end at

' V I
: value, and all others at full value, then multiply by d. This rule is the most ac-

curate for very irregular shapes.

NOTE

Irregular areas may be directly read off by

means of a simple instrument called a Plani-

meter.

MID-SECTION

TO FIND THE VOLUME OF AN IRREGULAR FIGURE BY
THE PRISMATOID FORMULA
Construct a section midway between the bases. Add 4 to the sum of the areas of the 2

bases and multiply the quantity by the area of the mid-section. Then multiply the to-

tal by '/6 the perpendicular distance between the bases.

V = [(area of base, + area of base^ + 4) (area of midsection) x '/<, perpendicular dis-

tance between bases.

This formula is quite accurate for any solid with two parallel bases connected by a sur-

face of straight line elements (upper figure), or smooth simple curves (lower figure).

TO FIND THE VOLUME OF A VERY IRREGULAR FIGURE
BY THE SECTIONING METHOD
1. Construct a series of equally spaced sections or profiles.

2. Determine the area of each section by any of the methods shown at left (preferably

with a Planimeter).

3. Apply any one of the 3 summation "rules" given at left, to determine the total

volume.

This method is in general use for estimating quantities of earthwork, etc.

ORIGINAL NATURAL
CONTOURS WHICH
HAVE BEEN CHANGED-

TO FIND THE VOLUME OF CUT AND FILL DIRECTLY
FROM THE CONTOUR PLAN
1. Draw "finish" and "original" contours on same contour map.

2. Measure the differential areas between new and old contours of each contour and

enter in columns according to whether cut or fill.

3. Add up each column and multiply by the contour interval to determine the volume

in cubic feet.

EXAMPLE

NOTE;
1. Where a cut or fill

ends directly on a con-

tour level use '/a

value.

2. The closer the con-

tour interval, the

greater the accuracy.

CONTOUR



668 Triangles, Arcs, and Chords

OBLIQUE TRIANOLE6
FIND



Land Measurement 669

When estimating the area available for lots on a large site development, it is

safe to assume that 20% of the entire site will be streets. To estimate the to-

tal number of lots, of a given size, which a site will yield, use the following

formula:

Number of lots = Total site (acres) x 34.848 180% of an acre in so. ft.)

Width of lot (ft.) X Depth of lot (ft.)

Find the number of 60'- 0" x 120'- 0" lots which can be placed en a 50
acre site.

Number of lots = 50 x 34,848 , ^42 lots
60 X 120

USUAL
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DECIMALS OF A FOOT
FRACTION



672 Weights of Materials

AVERAGE WEIGHTS OF MATERIALS :

soil-, SAND a GRAVEL
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AVERAGE WEIGHTS OF MATERIALS;

PARTITIONS



674 Weights and Measures; Roman Numerals, Equivalents

LINEAR MEASURE
LENGTH NAUTICAL



Metric System 675

LINEAR MEASURE - EQUIVALENTS
MILLIMETERS



676 C. P. M. (Critical Path Method) for Architects

DESCRIPTION

CPM (Critical Path Method) is a form of scheduling operations against time periods and resources. Other names for variations of CPM are CPP (Critical Path Planning), PERT

(Program Evaluation and Review; Technique), PERTCO (Program Evaluation and Review Techniques Cost), PEP (Program Evaluation Procedure), and LESS (Least Cost Estima-

ting and Scheduling). All are somewhat similar and are tools wnose purpose it is to assure management that detailed analytic planning and evaluation of complex operations

are carried out by those cfiarged with them. Furthermore, it helps to:

a. flag the critical activities which, if delayed, would delay the final completion of the project. Tnese are called critical operations.

b. show the number of spare days that the noncritical operations possess, making it possible to adjust their duration to the convenience of the project. These spare days

are known as "float".

c. show the most economical scheduling for each operation in order to vary completion dates ("normal" versus "crash" programs). This, in turn, makes it possible to se-

lect a desirable optimum completion date.

d. assess time and cost effects on a project due to changes in the work, strikes or other forced work stoppages.

e. provide a salutary effect on a project in that it discourages procrastination, delayed decisions or second-guessing.

OPERATION
It is important to remember that in C.P.M. the planning and the scheduling functions are two distinct and different operations. The first is started by putting all necessary ac-

tivities down on paper. All activities are then connected in their required sequence of execution with arrows. This is called the network diagram, or the arrow diagram, or the

model.

SIMPLIFIED NETWORK MODEL
I

The length of the arrows have no significance; the point to remember is that time flows from the tail of the arrow to its head, and most important, that no new activity can be

started until activities indicated by all previous arrowheads are completed. With that in mind, the following interpretations of the network can be made:

a. Operation B and C cannot start until A is completed.

b. Operation B and C can start simultaneously and can be performed concurrently.

c. Operation D cannot start until C is completed.

d. Operation E cannot start until both B and D are completed.

We can now translate this into an actual network.

>0
GET OWNIERS WRITTEN
AUTHORIZATIOfsl TO START
WORKING DRAWING

<E>

ENGINEERS START THEIR
WORKING DWGS. AND CARRY
TO lOVo COMPLETION

2 5 ) M 2 6

TYPICAL NETWORK DIAGRAM

Note that former operation A is now labeled 20-21, C is labeled 21-23, etc. Numerical sequence of the numbers has no significance whatever. We have essentially the same

diagram; its sequential nature is now evident. This is referred to as the logic of arrow diagramming.

The broken line with an arrow which appears at 22-25 is called a Dummy Activity. It has no duration, but is inserted to insure that the activity at its head will not commence

until the activity at its tail is completed.

The network model now shows the relationship of sequences of activities, but does not indicate time factors. This is accomplished in the second phase, the "Schedule", which su-

perimposes duration times over the network for each separate activity, and determines which activities are critical and where float occurs.

Gustave R. Keane, FAIA; Eggers and Higgins, Architects-Planners; New York, New York
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TYPICAL CPM SCHEDULE
BY ADDING TIME TACTORS TO THE METWORK DIAGRAM WE COMPLETE THE CPM SCHEDULE

M 20 ,^^

TVPICAL CPM SCHEOUI-E

<E>

-X 26

1. Duration time, in working days, for each activity is noted below each arrow line (for instance, 12 days f.ir 21-22).

2. Duration times are added consecutively for each activity and noted above each nodule. Tnis addition gives us the "earliest finisli time" for each activity, i.e. the least

number of working days in which all preceding activities can be completed.

3. After establishing all earliest finish times for all activities, the right hand end is reached. We now go back again and by subtracting duration times from the lesser of

the right side totals we establish "latest finish times" for each activity and enter them above the "earliest finisii time". T!-.e difference is called "Float" and shows permis

sible flexibility (if any) in scheduling each activity.

For example, there is a 3 day period of "float" which can be used to adjust either the start of 21-23, ur 23-22, jr the intensity with which these activities are car-

ried out (man power). If earliest finish and latest starting times are the same, it means tliat there is no float and that the activity is, tlierefore, on the critical patli.

4. The critical path is indicated on the arrow line witn an appropriate mark or a special color. In this illustration it is marked tiiusly:

Phase II, the scheduling, is now complete. In many cases, this will be a sufficient excursion into C.P.IV)., because on comparatively simple projects the influence of lost days
on the critical path can be easily ascertained by observation of the network schedule.

COMPUTER UP-DATING; MONITORING

On complicated projects where many parallel activities take place during the construction stage, and where several parties share the responsibility for scheduled completion, the

use of Phase III, Computer UpDating and subsequent Monitoring is indicated.

The computer input consists of a prescribed form on which all planned, started and completed activities and their time increments are entered. Tne computer output (print

out) shows "Earliest Finish", "Latest Finish" and "Float" times. "Latest Finish Time" is sometimes called "Latest Starting Time". Depending on the complexity of the pro-

ject the computer runs are made bi-monthly or even monthly.

Monitoring is accomplished by visually comparing the originally scheduled completion times for each activity with the times shown on the computer print-out. This indicates

what effect deviation from the original schedule will have on the completion date. It makes it possible to adjust the original schedule to make up time.

The speed of the computer makes it economical to ascertain the impact of a large number of inputs regarding the speeding up of individual activities on the total completion

time. By adding costs of the different alternate solutions to the imput the computer printout will furnish a clear picture of the influence of each activity decision on the

final total cost of the project.

Tliis Up-Dating and Monitoring also allows exact determination of the time changes due to change jrders, delays, or other factors. It provides a precise project record with

detailed recordings of the job progress at predetermined time intervals, and may be valuable in settling later conflicts, and in evaluating claims of delay by any of the parties

responsible for timely completion of the project.

PORTION OF CPM
SCHEMATICS

G>

INITIAL COMTACT
WlTM OWISjER
ESTABLISH
SCOPE or

PARTrslER TAKES OrsJ
ASStGNMEiSjT.
WORK OUT OwrsiER-
ARCMITECT AGREEMEMT

MER SIGMS

SELECT EMGilS)
COfSlSULTAMTS

OWNER FURNISHES DEWORKED Ol
ARCHITECT

Ul_ED PROGRAM OR
(S WORKED OUT BETWEEN OWNER

ESTABLISH APPROXIMATE TimE
SCHEDULE. iNTER-OFFtCE COST
BUDGET. ASSIGN DESIGNER TQ
PREPARE PRELIMINARY STUDiES.
SCHEMATIC PLANS. ROUGH
DGET ESTIMATE

PREPARE ENGINEERING CONTRACTS

Gustave R. Keane, F AIA; Eggers and Higgins, Architects-Planners; New York, New York
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DATA SOURCES
AND ACKNOWLEDGMENTS

The list of individuals, partnerships, corporations, professional soci-

eties, and trade associations below have directly and indirectly con-

tributed data that have been effectively utilized by plate contributors.

Every effort has been made to acknowledge data sources and any omis-

sion has been inadvertent. To all we extend our thanks.

CHAPTER 1 GENERAL PLANNING AND DESIGN DATA

Amateur Athletic Union. Young Men's Christian Assn.

Amateur Fencers League of America

Amateur Trapshooting Assn,

American Badminton Assn.

American Fencing Rules and Manual (1965). Amateur Fencers

League of America

American Insurance Assn.

Anderson. Warren. Perkins and Will Partnership

Assn. of American Railroads

Automobile Manufacturers Assn.

Basic Building Code, Building Officials and Code Administrators

International

Boulder. Colo.. Zoning Dept

Brunswick-Balke-Collander (Brunswick Corp.)

Building Officials Conference of America

Building, Planning and Design Standards. Harold R Sleeper,

Wiley

Building Standards. Physical Plant Dept.. University of Illinois

Chrysler Motors Corp.

Cushman Motors

Data Book lor Civil Engineers: "Design,' Elwyn E. Seelye. Wiley

Division lor Girls and Women's Sports Guides (1968). American

Assn. for Health, Phys. Ed. and Recreation. A Dept. of the

National Education Assn.

Don Graf's Sheets, Reinhold

Downs. Aubrey L.. Equestrian Consultant

Eberlin and Eberlin, Engineering Consultant

Eberlin. Ralph, Consultant

Elcona Homes Corp.

Eno Foundation for Highway Traffic Control

Federal Housing Administration, U.S. Dept of Housing and Urban

Development

General Motors Corp

G. M. Ketcham Manufacturing Co

Halasz. Andre. AIA (consultant. Architectural Graphics)

Harley-Davidson Motor Co

International Conference of Building Officials

Kelley Co.. Inc.

Liberty Homes Co . Inc

Mobile Home Manufacturers Assn.

National Archery Assn

National Building Code, American Insurance Assn.

National Collegiate Athletic Assn

National Federation of State High School Athletic Assns.

National Fire Protection Assn.

National Horse Show Assn

National Rifle Assn.

NCAA College Athletics Publishing Service Guidebook

New York State Council of Park and Outdoor Recreation

Novick. Leo A , Landscape Architect Consultant

Official Railway Equipment Register, Railway Equipment and

Publishing Co.

Operations Council. American Trucking Assn.. Inc.

Orchard Grove Mobile Home Park

Ostermayer. William H . Ballinger Co.

Outdoor Recreation for Physically Handicapped — A Handbook of

Design Standards, New York State Dept. of Conservation

Planning Brunswick Bowling Centers, Brunswick Corp

Price-Meyers Corp.

Rogers. Richard H.

Sasaki, Dawson, DeMay Assoc. Inc.

Schwinn Bicycle Co.

Sharp. J. Stanley. AIA. Design Data

Wilbur Smith and Assoc, Engineering Consultants

Southern Standard Building Code. Southern Building Code

Congress

Sparkman and Stephens, Inc. Naval Architects

State Council of Parks and Outdoor Recreation

Theatres and Auditoriums. Burns-Meyer, H. and Cole, E. G..

Reinhold

Time Saver Standards: A Handbook of Architectural Design, 4th

ed. John Hancock Callender, Ed. Copyright 1966. McGraw-Hill,

Inc Used by permission of McGraw-Hill Book Co

Truck Trailer Manufacturers Assn.. Inc.

Uniform Building Code, International Conference of Building

Officials

U.S. Dept. of Urban Development

U.S. Polo Assn.

U.S. Volleyball Assn.

Vaughan. Paul, AIA, Stair Data Consultant

Vendo Co.

Vermilya, Howard R.. AIA; Plate 5. Material reprinted by permission

from Architectural Record. Dec. 1962. Copyright, 1962 by

McGraw-Hill. Inc. with all rights reserved.

Young Men's Christian Assn.

Yurchenco, Basil. AIA. Parking Facilities Consultant

CHAPTER 2 FOUNDATIONS AND SITEWORK

Aluminum Co. of America

American Assn. of Nurserymen, Inc

American Concrete Institute

American Society for Testing Materials

Brick and Tile Service, Inc

Civil Engineering Handbook, Urquhart

Concrete Information ST 46, Portland Cement Assn.

Concrete Masonry Retaining Walls, NOMA Tek 4 National Con-

crete Masonry Assn.

Concrete Reinforcing Steel Institute Design Handbook, Volume

11. Concrete Reinforcing Steel Institute

Coverstone, Dale. Lawn Equipment Consultant

Creative Playthings. Inc.

Decay and Termites, Publ 448, National Academy of Sciences.

National Research Council

Design of Concrete Pavements for City Streets, Portland Cement

Assn.

Eberlin. Monroe M.. Eberlin and Eberlin, Engineering Consultants

Engineers Collaborative

Form, Inc.

Michigan Stale Highway Dept

Minimum Property Standards, Interim Review No. 30, Federal

Housing Administration. U.S. Dept. of Housing and Urban

Development

Miracle Equipment Co

National Building Code, American Insurance Assn.

Niedermeyer-Martin Co.

Pile Foundations, Robert D. Chelus. Copyright by McGraw-Hill.

Inc Used by permission of McGraw-Hill Book Co.

Structural Clay Products Institute

Structural Engineering, PBSP 3475 lA. US Government Services

Administration

Time Savers Standards: A Handbook of Architectural Design, 4th

ed.. John Hancock Callender, Ed. Copyright 1966, McGraw-Hill.

Inc. Used by permission of McGraw-Hill Book Co.

U.S. Dept. of Agriculture Publication B14

U.S. Dept. of the Navy Manual on Foundations, NavDocks DM-7

Weather Bureau. U.S. Dept. of Commerce

CHAPTER 3 CONCRETE CONSTRUCTION

American Concrete Institute

Architectural Concrete Consultants. Inc.

Architectural Concrete Institute

Architectural Index. Irvin J. Bell. Architectural Index

Concrete Products, Maclean-Hunter Publishing Corp.

'Data Sheets Estimating Guides for Floor Framing Systems."

Reinforced Concrete Series 22. Portland Cement Assn

Freyssenite Co Inc

Gates and Sons, Inc

Kaiser Cement and Gypsum Corp.

Marsh, James. H.. Ill, Texas A & M University

McQuarrie, John A.. Professional Shoring Equipment Co.

Portland Cement Assn.

Prescon Corp. Publication WL-7-64-ZM

Schafer. Irvin Bruce, Precast Concrete Wall Units Consultant

Schokbeton. Buehner. Schokbeton Products. Inc.

Stressteel Corp Publication 95-6

U.S. Steel Corp

Wheeler, Walter, Wheeler and Tillitt, Inc. Consulting Engineers

CHAPTER 4 MASONRY CONSTRUCTION

Architects and Builder's Handbook, Kidder and Parker. Wiley

Architectural Construction, T. Crane, Wiley

BSI Stone Catalog, Building Stone Institute

Brick and Tile Engineering. H C. Plummet. Ctructural Clay Prod-

ucts Institute

Federal Seaboard Terracotta Corp

Georgia Marble Co
Granite. Swenson. John Swenson Granite Co.. Inc.

Indiana Limestone Co., Inc.

Marble Institute of America, inc.

Mason's and Builder's Guide, Audel

Materials and Methods of Construction, Gay. Parker. MacGuire.

Wiley

Morse, Richard A . AIA. Adobe Construction Consultant

National Concrete Masonry Assn. Tek 1. 2. 3. 5. and 6

Phillips Drill Co. Inc.

Pittsburgh Corning Corp.
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Seelye. Elwyn E., Engineering Consultant

Steinhouse. Douglas S . AIA

Stone in Modular Building, Vickery Stone

Technical Notes on Brick and Tile Construction, Structural Clay

Products Institute

"Tectum. (Q National Gypsum Co.

US. Dept ol Agriculture Bulletm 1720

CHAPTER S METALS

Aluminum Assn.

American Iron and Steel Institute

Architectural Metal Handbook, National Assn. of Architectural

Metal Manufacturers

Fabricated Products Co.. Inc

Idependent Nail and Packing Co.

Jones and Laugtilin Steel Corp

Knape and Vogt Manufacturing Co.

Lawrence Metal Products, Inc.

Making, Shaping, and Treating ol Steel. U.S. Steel Corp.

Manual ol Steel Construction. American Institute of Steel Con-

struction, Inc.

W. H Maze Co
Michel and Pfeffer, Metal Products Consultants

National Fire Protection Assn.

Penn Metal Co., Inc.

Phillips Drill Co.

Ramset Fastening System. Winchester-Western Division, Olin

Mathieson Chemical Corp

Rawlplug Co., Inc

Ruco Division, Hooker Chemical Corp.

Ryerson, Inc.

Seelye, Elvxyn E., Engineering Consultant

Seelye, Stevenson, Value, and Knecht, Engineering Consultants

Simplex Nails, Inc.

David Smith, Inc.

Timber Engineering Co

Woven Wire Products Assn

CHAPTER 6 CARPENTRY

American Hardboard Assn

American Institute of Timber Construction

American Lumber Standards Committee, National Forest Prod-

ucts Assn.

American Plywood Assn

Architectural Woodworking Institute

Arkansas Soft Pine Bureau

"Bestwall. © Gypsum Division. Georgia-Pacific

Brick and Tile Engineering. H. C. Plummer, Structural Clay Prod-

ucts Institute

Building Products Division, Johns-Manville Sales Corp.

California Redwood Assn.

Casement Details from Anderson Corp.

"Consoweld."© Consoweld Wood Product Co., Inc.

Copper and Brass Research Assn.

Dodge Cork Co
Douglas Fir Plywood Assn.

Entec Products

Fay, Albert H., Mineral Fiber Products

Forest Products Division. Koppers Co , Inc.

"Formica, © Formica Corp.

Guide to Plywood Sheathing lor Floors. Walls and Roots. Amer-

ican Plywood Assn

Hansen, Carl V., Truss Plate Institute

Hardwood Plywood Manufacturers Assn.

Insulation Board Institute

Line-A-Joist Data, Timber Engineering Co.

Manual lor Housing Framing, National Forest Products Assn.

"Marlite © Marsh Wall Products Division, Masonite Corp.

"Masonite, '© Masonite Corp.

Melamite. © Johns-Manville Corp.

Metal Tile Products

"Micarta..© Westinghouse Electric Corp.

Millwork, William B Lloyd, Cahmers Publishing Co . Inc

Minimum Property Standards, Federal Housing Administration,

U.S. Dept. of Housing and Urban Development

National Design Specifications, National Forest Products Assn

National Gypsum Co
National Lumber Manufacturers Assn.

National Particle Board Assn

"Nevamar, © Enjay Fibers and Laminates Co.

Nordholm. E , Kapp and Nordholm Co . Inc.

Northern Hardwood and Hemlock Manufacturers

Office of Technical Services, U.S. Dept of Commerce

"Panelyte. © Thiokol Chemical Corp.

"Pionite, © Goodyear Tire and Rubber Co,

Pittsburgh Tile Co.

Plank-and-Beam System lor Residential Construction, Housing

and Home Finance Agency, U.S. Dept. of Housing and Urban

Development

Plywood Fabricator Service, Inc.

Porcelain Enamel Products

Reliance Panelyte

Southern Pine Inspection Bureau

Technical Notes on Brick and Tile Construction. Structural Clay

Products Institute

Technique of House Nailing, Housing and Home Finance Agency,

U.S. Dept, of Housing and Urban Development

"Texolite. '© U.S. Gypsum Co.

Timber Structure, Inc.

"Trip-L-Grip,"© "Ty-Down"© Anchor, "Du-AI Clip, '© Timber

Engineering Co

Unit Structures, Inc.

U.S. Gypsum Co
U.S. Plywood Division, U.S. Plywood Champion Papers, Inc.

Upson Co.

Vinyl Plastics, Inc.

Vikon Tile Corp.

West Coast Lumber Inspection Bureau

Western Pine Assn.

Weyerhaeuser Co.

Wilkes, Joseph A., AIA, Wilkes and Faulkner

Wood Construction Data, National Forest Products Assn

Wood Construction Data 4, National Lumber Manufacturers Assn.

Wood Products Division, Potlatch Forests, Inc

CHAPTER 7 THERMAL AND MOISTURE PROTECTION

Aluminum Co. of America

Anaconda American Brass Co.

American Zinc Institute

Architectural Art Manufacturing Co.

Architectural Record (general reference), McGraw-Hill, Inc.

Architectural Sheet Metal Manual, Sheet Metal and Air Condition-

ing Contractors' National Assn., Inc.

ASHRAE Handbook of Fundamentals, American Society of Heat-

ing, Refrigeration and Airconditioning Engineers, Inc.

Berger Brothers Co
Bilco Co.

Committee of Stainless Steel Producers, American Iron and Steel

Institute

Concrete Construction, Concrete Constructions Inc.

Copper and Brass Research Assn.

Copper and Common Sense, Revere Copper and Brass, Inc.

Design ol Insulated Buildings for Various Climates, Tyler Stewart

Rogers, F. W. Dodge Corp., copyright 1951 by McGraw-Hill,

Inc, with all rights reserved

Enjay Chemical Co.

Fay, Albert H., Mineral Fiber Products

Fisher Skylights

Follansbee Steel Corp.

B. F. Goodrich Co.

Grefco, Inc.

W. P. Hickman Co., Inc,

International Nickel Co., Inc.

Johns-Manville Sales Corp

Kimmell, G. Franklin, AIA, Roofing and Siding Consultant

Lamont and Riley, Inc.

Lead Industries Assn.. Inc.

Lexsuco Inc.

Long Fir Gutter Co.

Loren Cook Co
Ludowici-Celadon Co.

Manual on Steel Construction, American Institute of Steel Con-

struction, Inc

Manufacture, Selection and Application of Asphalt Rooting and

Siding Products. Asphalt Roofing Manufacturers Assn

Masbeta Corp

Minimum Property Standards, Federal Housing Administration,

US Dept. of Housing and Urban Development

Minway Co.. Inc.

Mississippi Glass Co

National Bureau of Standards, US Dept of Commerce
National Gypsum Co

Overly Manufacturing Co.

Philip Carey Manufacturing Co.

Progressive Architecture, March 1965, Reinhold

Reynolds Metal Co.

H. H. Robertson Co

Stafford, Robert M.. Flashing Consultant

Super Sky Products Inc.

Technical Information, Roof Drainage Manufacturers Institute

Technical Notes on Brick and Tile Construction, Structural Clay

Products Institute

Turner Construction Co.

Underwriters Laboratories

Vermont Structural Slate Co., Inc.

Western Waterproofing Co., Inc.

Williams-Bermuda Corp.

CHAPTER 8 CURTAIN WALLS, DOORS, WINDOWS, GLASS

Allied Steel Products Division, Maizler Iron Works, Inc.

Aluminum Co. of America

American Abrasive Metals Co.

American Saint Gobain Corp.

Amweld Building Products. American Welding and Manufacturing

Co
Andersen Corp

Anson and Gilkey Co.

Architectural Aluminum Manufacturers Assn.

Architectural Woodworking Institute

Atlantic Metal Products, Inc.

Bilco Co
Julius Blum and Co., Inc.

Caradco, Inc.

Ceco Corp

Commercial Standards 120-58. 171-58. U.S. Dept. of Commerce
Construction Specialties, Inc,

Construction Specification Institute

Corning Glass Works

Crane Fulview Glass Door Co.

Cupples Products Division, H. H. Robertson Co.

Curtis Companies. Inc.

General Bronze Corp

Himmel Brothers Co.

Hope's Windows, Inc

International Steel Co

H. B. Ives Co.

Albert Kahn Associates, Architects and Engineers

Kawneer Co , Inc

Koppers Co., Inc

Koppes, Wayne F , AIA. Curlain Wall Consultant

Libbey-Owens-Ford Glass Co.

Lupton Manufacturing Co.

R. C. Mahon Co.

F. H. Maloney Co.

Malta Manufacturing Co
Metal Curtain Wall Specifications Manual, National Association of

Architectural Metal Manufacturers

Millwork, William B. Lloyd. Cahners Publishing Co.. Inc.

Mississippi Glass Co.

National Assn of Architectural Metal Manufacturers

National Builders Hardware Assn

National Woodwork Manufacturers Assn , Inc

New York Awning Co., Inc.

Northrop Architectural Systems, Northrop Corp.

Overhead Door Corp

i
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Overly Manufacturing Co.

Pemko Manufacturing Co
Pioneer f^ireproof Door. Co.

Pittsburgfi Plate Glass Co

Reese Metal Weatherstrip Co.

Republic Steel Manufacturing Division. Republic Steel Corp.

Reynolds Metal Co
H. H. Robertson Co
Rolscreen Co
Rusco Division, Rusco Industries

Schacht Assoc . Inc

Schwab Jalousie and Awning Co . Inc.

Steel Window Institute

Steelcraft Manufacturing Co.

Superior Fireproof Door and Sash Co Inc.

Technical Committee. Steel Door Institute

Time Saver Standards. A Handbook of Architectural Design, 4th

ed.. John Hancock Callender. Ed Copyright 1966 by McGraw-
Hill, Inc. Used by permission of McGraw-Hill Book Co.

Trussbilt

Walcon Corp

Williamsburg Steel Products Co
Woodco Corp

Zero Weatherstripping Co

CHAPTER 9 FINISH MATERIALS

American Terrazzo Strip Co , Inc.

B and T Metals Co.

Building Products Div., Armstrong Cork Co.

Contracting Plasters' and Lathers National Assn.

Diehl. John R., AIA, Plastering Consultant

Englebry, Carl, Plastering Consultant

Fantaci, Antony, Plastering Consultant

Ford. Jeremiah. III. AIA. Plastering Consultant

Gypsum Assn

Inland-Ryerson Construction Products

Inland Steel Products Co.

Less Noise Better Hearing, The Celotex Corp.

Maple Flooring Manufacturers Assn.

Metal Lath Institute

Mosaic Tile Co

National Forest Products Assn.

National Gypsum Co.

National Oak Flooring Manufacturers Assn.

National Terrazzo and Mosaic Assn.. Inc.

Penn Metal Co., Inc.

Southern Pine Assn.

Walter Seick and Co.

Standard Specilications, Gypsum Wallboard Finishes. Gypsum
Assn.

Structural Clay Products Institute

Superior Metal Trim, Youngstown Manufacturing. Inc

Technical Data 1966-67, Floor Division, Armstrong Cork Co
Tile Council of America. Inc.

U.S. Gypsum Co

Western Wood Products Assn.

CHAPTERS 10/11 SPECIALTIES AND EQUIPMENT

A.P W. Products Co.. Inc

Accessory Specialties. Inc

Amendola. Anthony J., Food Facilities Planning Consultant

American Insurance Assn.

Auth Electric Co.. Inc.

Beneke Corp

Building, Planning and Design Standards, H. R. Sleeper. Wiley

Canterbury Clocks

Cokesbury. Church Pews Consultant

Construction Products Co.

Cookson Co
Cutler Mail Chute Co

L. F. Dettentjorn Woodworking Co.

Douglas Crestlyn International, Inc.

Dwyer Products Corp.

Educational Facilities Laboratories. Inc.

General Fire Extinguisher Corp

Geneva Industries. Inc.

Gothic Craft. Church Pews Consultant

Grade-Aid Corp

Holcomb & Hoke Manufacturing Co.. Inc.

Horn Division, Brunswick Corp

Hussey Manufacturing Co.. Inc.

Jacobsen. Hugh Newell, AIA Residential Kitchen Equipment

Consultant

G. M Ketcham Manufacturing Co.

Keystone Cabinet Co
Knape and Vogt Manufacturing Co
Kramer, Justin. Tower Clocks and Bells Consultant

F. H. Lawson Manufacturing Co.

Library Bureau. Remington Office Equipment. Sperry Rand Corp.

Linen Supply Assn. of America

Odell MacConnel Assn.. Education Planning Consultants

Maintowoc Church Furniture Co.

Marble Institute of America

Masonite Corp.

Metal Compartments Assn.

Metropolitan Wire Goods Corp.

Miami Carey Division. Philip Carey Manufacturing Co.

Herman Miller. Inc.

Milo Products

Murphy-in-A-Door

Modernfold Doors, Inc.

Nelson Adams Co.

New Holland Church Furniture Co

Ossit Church Furniture Co,

Charles Parker Co.

Perey Manufacturing Co.. Inc.

Perkins and Will Partnership

Physical Planning, C22-6820-7. International Business Machines

Corp

Physical Property Division, San Francisco Unified School District

Plaza Towel Holder Co
Post Office Publications 16, 17 and 55, U.S. Post Office Dept.

Reliable Metal Products Co . Inc

Reserv-A-Roll Co.

Rothschild, Bernard B.. FAIA, Commercial Kitchen Equipment

Consultant

St. Charles Corp.

L. L. Sams and Sons. Church Pews Consultant

Scott Paper Co,

John E. Sjostrom Co
C. D. Sparling Co.

Torjesen, Inc.

Turney Wood Products. Inc.

I. T. Verdin Co.

Voorhis-Trebout Co., Inc.

Wayne Iron Works

Wilkinson Chutes. Inc.

John W. Winterich and Assoc.

World Dryer Corp.

CHAPTER 12 FURNISHINGS

Admiral Corp.

American Athletic Equipment Co.

American Seating Co
Architectural Pottery

Art Metal. Inc

Atelier International, Ltd.

Ward Bennett Designs

Brickel Associates. Inc.

Children's Workbench

C. G Conn Ltd.

Corry Jamestown Corp.

Cumberland Furniture Corp.

Design Group

A. B. Dick Co.

Dunbar Furniture Corp.

Eastman Kodak Co.

Encyclopedia of Sports. A. S. Barnes Co (General Reference)

General Fireproofmg Co.

General Sportscraft Co.. Ltd.

Graber Manufacturing Co

Habitat. Inc

Hammond Organ Co
Hanseatic Furniture Co
Fritz Hansen, Inc

Holland Shade Co
Horn Bostel and Bennett

Howe Folding Furniture, Inc.

Hugh Action Design. Burke Division. Brunswick Corp

International Contract Furnishings. Inc.

Intrex, Inc.

JG Furniture Co. Inc.

Keuffel and Esser Co.

Georg Jensen. Inc.

Kirsch Co.

Knoll Associates. Inc.

Kreuger Metal Products Co.

Laverne International. Ltd.

Lehigh Furniture Corp

Lightolier. Inc.

Luggage and Leather Goods Manufacturers of America

Luxo Lamp Corp.

Herman Miller. Inc.

Motorola. Inc.

Nessen Lamps. Inc.

Oriental Rugs in Colour, Preben Liebertrau. Copyright 1962.

MacMillan and Co.

Peabody Seating Co.

Plan Hold Corp

Harvey Probber. Inc.

Radiant Corp.

Remington Rand Office System Division. Rand Corp

Jens Risom Design. Inc.

Roffman Associates. Inc

Simon Ventilighter Co.. Inc.

Sony Corp. of America

System Division. Sperry Rand Corp.

Steelcase. Inc

Stendig. Inc

Stow/Davis Furniture Co

Thonet Industries. Inc

Thru-Vu '© Vertical Blind Corp.

Vogel-Peterson Co.

Welsh Co.

Wurlitzer Co.

Zenith Sales Corp.

Zographos Designs Ltd.

CHAPTER 13 ASSEMBLED CONSTRUCTION

AAU and NCAA Guide, 1966. Amateur Athletic Union and National

Collegiate Athletic Assn.

Acorn Fireplace

Acoustical Materials Assn.

American Institute of Steel Construction. Inc.

American Insurance Assn

American Plywood Assn.

Architectural Systems Division. Westinghouse Electric Corp

Armstrong Industrial Insulation. Armstrong Cork Co.

Basics ol Sound Control. U.S. Gypsum Co.

Bessler Disappearing Stair Co
BIF Division. Air Brake Co.

Butcher Boy Refrigerator Door Co.

Caradco Inc.

Celotex Corp.

Chester Swimming Pools

C. Plank Co.

Demarest. William. Fireplaces Consultant

Diebold. Inc

Donley Brothers Co.

Duvinage Corp.

Elgin Softener Corp.

Federation Internationale de Natation Amateur

"Fire Circle. © Fireplace. Hanova. Inc

Firemite © Fireplace. Northwest Tube and Metal Fabricators
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Flexicore Co.

Florida Hurricane Reports. 1961 and 1965. Army Corps of Engi-

neers. U.S. Dept of Defense

"Franklyn Heater-Fireplace. © Wastiington Stove Works

Granco Steel Products. Inc.

"Haydile.' © Buffalo Haydite Division. J P. Burroughs

Inland Steel Co.

Journal ol the Acoustical Society ol America (Sound Control

Reference)

Landon. Inc.

Manual ol Burglary Insurance, National Bureau of Casualty In-

surance

Merchandise Vaults and Sales, American Insurance Assn.

Met-L-Strut. © Unistrut Corp.

Morse Boulger Inc.

Mosler Safe Co.

National Assn of Arcfiitectural IWetal Ivlanufacturers

Olficial Handbook Amateur Athletic Union, 1966

Paddock of California. Inc.

Paragon Swimming Pool Co.

Porex © Concrete Plank Co.

Portland Cement Assn.

Precision Parts Corp

George Rackle and Sons

H. H. Robertson Co.

"Rooftite. '© (Reference Wfiitley)

Ruco Division. Hooker Cfiemical Corp.

Sears. Roebuck and Co
Scholz, Don. Fireplaces Consultant

T. J. Scfiultz. Bolt Beranek and Newman
Smitfi. R. Jackson. AIA. Eggers and Higgins

Structural Clay Products Institute

Swan (Manufacturing Co.

Swimquip. Inc.

Tate Arcfiitectural Products. Inc.

"Tectum."© National Gypsum Co.

Trends in Swimming Pool Design, tvlaryland Healtfi Dept

"Tufcor,"© Granco Steel

Underwriters Laboratories

Undilla Co.

U.S. Dept. of ttie Navy, NavDocks P-355

US. Gypsum Co

Waegemann. A. E . Swimming Pools Consultant

Wasfiington Stoveworks. Fireplaces Consultants

Wtieeling Corrugating Co.

Whitley. Frederic N ,
Fireplaces Consultant

CHAPTER 14 ELEVATORS AND CONVEYING SYSTEMS

Ball Engineering Co
Building. Planning and Design Standards, Harold Sleeper. Wiley

Economy Engineering Co
Elevator Division. Dover Corp

Fosburg, P L , Elevator Division. Westinghouse Electric Corp

Albert Kahn and Assoc. Architects

Lamson Division. Diebold. Inc.

Ivlatot Elevator Co.

Otis Elevator Co.

Potts Ash Hoist Corp

Robbins and Ivlyers. Inc.

Sedgwick Elevator Co.

Standard Conveyor Co

U.S. Post Office Dept

CHAPTER 15/16 MECHANICAL/ELECTRICAL

American Society of Ivlechanical Engineers

American Standards Assn.

American Standard Plumbing and Heating Division, American

Radiator and Standard Sanitary Corp.

American Telephone and Telegraph Co.

Anemostat Corp,

ASHRAE Guide and Data Book, American Society of Heating.

Refrigeration and Airconditioning Engineers

ASHRAE Handbook ol Fundamentals 1967, American Society of

Heating, Refrigeration and Airconditioning Engineers

Barber-Colman Co.

Blonder Tongue Laboratories. Inc.

Bradley Washfountain Co.

Carrier Corp.

Commercial Standard, 88-66. U.S. Dept. of Commerce
Condensation Control in Dwelling Construction, Federal Housing

Administration, U.S. Dept. of Housing and Urban Development

Crane Co.

Dunham-Bush, Inc.

Elective Comlort Conditioning Journal, Electric Information Pub-

lications. Inc. (General Reference)

Environmental Products Division. International Telephone and

Telegraph Corp,

General Electric Co,

General Telephone and Electronics Corp,

Haws Drinking Faucet Co.

The Ideal Fitter, American Radiator and Standard Sanitary Corp,

Kohler of Kohler, Kohler Co

Lighting Handbook, Illuminating Engineering Society

f^cGuinness, W, J., Mechanical/Electrical Consultant

Ivlongitore and Moesel. Consulting Engineers

National Gypsum Co,

National Plumbing Code Illustrated, Ivlanas Publications (Plumb-

ing Symbols)

National Wiring Bureau

N. Electric Co.

J. J. Nesbitt. Inc.

PermutIt Corp.

Plastic Piping Handbook, Plastic Division. Cabot Corp

Plumbing Fixtures lor Educational Facilities, Stanford University

Practical Builder Product Data File, Cahmers Publishing Co.

Simplilied Practice Recommendations 25 and R8-47. US Dept of

Commerce
Southern Standard Building Code. 1958

Sylvania Electric Products Inc.

Triangle Corp

USA Standards Institute publications Y 32.9-1962. Z 32 2 3-1949.

and A 40 8-1955

Walker-Parkersburg Division. Textron, Inc,

Westinghouse Electric Corp.

APPENDIX CONVENTIONS, GRAPHICAL CONSTRUCTIONS,

AND MATHEMATICAL DATA

A. B Dick Co,

Architects and Builders' Handbook, Kidder-Parker. Wiley

Architectural Metal Handbook, National Assn, of Architectural

Metal Manufacturers

Baxter, H, E,. Perspective Consultant

Bradley, Prentice, FAIA, Modular Coordination Consultant.

Brick Engineering Handbook ol Design, Structural Clay Products

Institute

Charles Bruning Co.

Design: Data Book lor Civil Engineers, Elwyn E. Seelye. Wiley

Eberlin. Monroe. Eberlin and Eberlin, Consulting Engineers

Eugene Dietzgen Co

Forest Service. Forest Products Laboratory. US Dept. of Agri-

culture

Gestetner Corp

Graphic Systems Division. 3M Business Products Sales. Inc.

Halasz, Andre, AIA, Areas, Volumes and Geometric Construc-

tions Consultant

Manual ol Steel Construction, American Institute of Steel Con-

struction. Inc

Modern Ollice Procedures, Copyright Industrial Publishing Co.

Modular Building Standards Assn

Modular Dralting Manual, Division of Building Research, National

Research Council. Ottawa. Canada

Modular Practice, Modular Building Standards Assn . Wiley

Partition Handbook. Edwin M. Lurie. Metal Lath Institute

Portland Cement Assn,

Lynn Smith and Assoc,

Standard Duplicating. Moeline Corp.

Tarapata-MacMahon Assoc.

r//e Engineering Handbook ol Design, Harry C. Plummer and E.

F Wanner. Structural Clay Products Institute

USA Standards Institute

Wood Structural Design Data, National Forest Products Assn,

Xerox Corp,

I

READERS NOTE: The appearance of an item in Architectural Graphic

Standards is not a representation that owners of patents and copy-

right have granted any release to users of this volume.
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linen, sizes 460

tubs & showers 597

water closets 596

Batt & blanket insulation 320

Batten joints 255, 260

Batten roofs, nnetal 282-286

Batter boards 97

Beach equipment 494

Beam & plank framing 231—236

Beams

heavy timber, bearing for 228, 229

splicing of 229

load tables, laminated timber 227

steel 200

wood 234-236

lightweight steel 201

sections, American standard 198

Bearing partition framing, wood 242

Bearing walls, brick 152—154

code requirements 146, 147

concrete masonry 163

Bedroom furniture 467

juvenile 472

space requirements for 24

Beer bottles, containers & glasses 435

Belfry 455

Bells & tower clocks 455

Benches 469

picnic 123

Bevel siding 251

Bicycles & bicycle racks 46

Bidet 596

Billiards, equipment & clearances .... 57

Blackboards 439, 440

Blanket insulation 320

Blinds & drapery 461,462

Block, backing 152, 165

Block & tile, clay 165

concrete 162

glass 184-186

gypsum 187

paving 117, 118

walls, lintels for 159, 160

Blocking, for plywood 259

for wallboard 260

Board, asbestos cement 260

gypsum 261

for drywall partitions 261-265

hard & particle 266

vegetable fiber , 260

wall 260-266

Boards, bulletin 439, 440

diving 542-544

insulating 320

Boats 53-55

canoes & small boats 54

power & houseboats 55

sailboats 53

slips for 53

Bolt anchors 197

Bolts, nuts & screws, sizes 195, 196

Bolts, stonework anchoring 173-176

Bonding, brick & tile walls 152

Bonds, brick 148

Bookstacks & shelves 446

Booth, telephone 645

Booths & counters, dining 29, 30

Bottle sizes & storage racks 435

Bowling alleys & equipment .... 59,491

Bowling greens, layout 62

Box gutters 299

Boxing ring, layout & equipment . . 63,492

Bracing, balloon framing 237, 241

plank & beam framing 231

western (platform) framing .... 238, 241

Brass, saddles & weatherstripping 362, 363

screws & bolts 195

wire nails 192

woven wire 208

Brick

adobe 183

arches 161

bearing walls 154

bonds & joints 148

cavity walls 153

courses, modular 149

nonmodular 150, 151

dimensions 148

joints 148

lintels 158

materials, strength of 146, 147

paving 116

reinforced 155, 158

veneer, on wood frame 247

walls 152-154

Brick veneer construction 247

wood door & window frames in ... . 250

Brick walls 152-154

bearing 154

cavity 153

expansion joints in 156

garden 157

retaining 155

serpentine 157

Bridging, lightweight steel beams & joists 201

open web steel joists 202, 203

wood joists 237-239

Bronze, -doors, sliding glass 347

saddles & weatherstripping .... 362, 363

screws & bolts 195

window sills 375

woven wire 208

Bucks, in gypsum block partitions .... 187

in solid plaster partitions 393, 394

metal 337-339

wood 345

Building area & volume calculation 14,15

Building code requirements

masonry 146, 147

means of egress 9-11

space dimensions (selected) 13

stairs 8

vertical & horizontal openings 12

Building insulation 318-324

Building layout procedure 97

Building materials, weights of .... 672,673

Built-in gutters 248,249,297,299

Built-up roofs 270, 276

application 270

eaves 248

flashing at walls & parapets 311

gravel stops 248

over insulation 276

Bulbs, electric light 640,641

Bulletin boards 439, 440

Bullnosetile 166-168,404,405

Burlap wall covering 407

Butt hinges 358

Butt joints, plywood 259

wood 255

Butts, door, sizes & clearances .^ . . 357,358

BX cable 635

Cabanas, beach 37

Cabinets 467, 468

bathroom 420

kitchen 430, 431

storage, steel 476

Cables, conduits & tubing, electrical .... 635

Cafeteria counters 29

Cafeteria seating 30

Camper dimensions 45

Camping equipment 494

Canoes 54

Canopies, canvas 385

types & frames 385

Cant strips 305,311

Canvas, awnings 348, 385

wall covering 407

Cap flashing 304

Caps, chimney 528

parapet 305

Carbon dioxide fire extinguishing systems . . . 602

Carpet & rug sizes 460

Carports & garages, residential 47

Carpentry 213-267

doors & frames 344, 345

eaves, sills & watertables 248, 249

flooring 408, 409

light wood frame construction . . . . 237-245

lumber grades & sizes 214-217

paneling details 251—253

plywood 256-259

stairs 553

windows & frames 376-380

in brick construction 250

wood framing 216-246

balloon & platform 237, 238

plank & beam 231-236

roof 218, 224, 225

wood joist & rafter sizes 218-223

Carrillons for bell towers 455

Cars, dimensions of 39

garages & carports for 47

parking areas for ....... 50

Casement windows, metal 366, 367

wood 377, 378

Cast iron

nosings & treads 555

pipes & fittings 603-605

radiators 617

spiral stairs 556

Cast metal saddles 363

Catch basins 104

Cavity walls 153

Ceilings

acoustical, suspended 412-414

joist sizes for 218

luminous 415

plaster, contact, furred & suspended 397-399

plaster, with radiant heating 402

special shapes & furring 401

suspension systems 412-415

for integrated services 412

for louvered metal & plastic 415

Cellar doors, steel 355

Cellar waterproofing 302,303

Cellular steel floor, fire protection of .... 400

for underfloor electrical distribution 636

Cement coated nails 192
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Cement topping & setting beds for floors 409, 410

Ceramic tile 404-406

glazed interior, shapes & trimmers .... 405

setting details ''06

types & sizes 404

Ceramic tile shower receptors 406

Ceramic veneer & terra cotta 181,182

Cesspools, leaching (seepage pits) .... 101

Chain hoist, overhead doors 354

Chain link fences 125

Chair storage 478

Chairs 463,464

bar & restaurant 29, 30, 434

beach 494

folding 478

juvenile ......... 472

lifeguard 494

office 474

Chalkboards & tackboards 439, 440

Channels, aluminum 199

furring & suspension systems . 392, 397-399

steel 199

stud partitions 394

Chases, pipe 609

Checkrooms & equipment 479

Checks, door 360, 361

Chests & cabinets 467,468

juvenile 472

Children's furniture 472

playground equipment 120—123

Chimes & bells 455

Chimney caps 528

Chimneys 522-530

fire protection of 524

flashing 308

flues for 525-529

hoods & pots 528

incinerators 530

multiple flue types 522, 523

prefabricated 530

Chlorinator, swimming pools .... 548, 549

Church pews & accessories 458

Chutes 450, 451

coal 450

dust 451

linen 451

mail 450

rubbish 451

Circle, area of 666

Circuit breakers 634

Circuits, electrical, residential 633

symbols for 642, 643

Circular stairs 556

Cisterns 588

Classroom equipment 439-442

chalkboards & tackboards .... 439, 440

storage cubicles & fixtures 441

wardrobes 442

Clay pipe, vitrified 606

Clay tile

backup, structural 165

drainage & disposal fields 101,102

facing, structural 166-169

floor slab, combination, structural .... 165

flooring, ceramic 406

flues 522-525

lintels, reinforced 160

sewer pipe & fittings 606

types & sizes 165

walls 162, 165, 169

Cleaning equipment 483

Climbing structures, playground .... 120,121

Cloakrooms & equipment 479

Clocks, tower 455

Clothes chutes 451

Clothes closet accessories 423

Clothes closet & storage unit data . . . 422-425

Clothing lockers, gymnasium 444

Clothing sizes 422

Clothing storage units, built-in 424

Cluster & conventional zoning 83

Coal chutes 450

Coat & hat racks 479

Coat hooks & hangers 422, 423

Cold storage rooms 560,561

Columns, angle guards for 209

concrete 129

forms for 131

footings for 91

steel, load table 200

wood, design data 216

metal bases for 228, 229

Commercial food facilities 26-31

counters & seating 29,30

fast food service 28

kitchen equipment layout .... 26,27

vending cafeterias 31

Commercial projected windows .... 367, 368

Common bond, brick 148

Competitive swimming pools .... 540,541

Composite piles 89

Computer equipment, dimensions of . . . 456, 457

Concrete construction 127—143

barrel & dome shell roofs 136

flat plate & slab floors 135

folded plate roofs 134

formwork, beams & floor systems . . . . 130

columns ........ 131

ties & clamps 132

walls 132

hyperbolic paraboloid roof data .... 136

joints in slabs on grade 133

joist floors, one & two way 135

lift-slab & tilt-up 140

poured in place, preliminary data on . 134

precast structural elements .... 137,138

wall units 141, 142

precast post-tensioned 139

reinforcement 128, 129

surfaces & textures 143

Concrete floors 135

slabs on grade 133

sound & impact noise ratings .... 512,513

Concrete retaining walls 93

Concrete stairs 551,554

Concrete unit masonry 162-164

block types & sizes 162

control joints 164

reinforced retaining walls 94

walls 163

Condensation control 325, 326

analysis for condensation 325

Condensation zones, map of 614

Conductors, electrical 635

lightning protection 648,649

Conduits, electrical 635

Conference tables "
• • 465

Connectors, wood trusses 224, 225

Convectors 616,617

symbols for 630

Convenience outlets 632, 638

Conventions, drafting

air conditioning & heating . . . 611,630,631

architectural 652, 653

electrical 642, 643

modular 654-656

plumbing & pipe fittings 610-613

Conversion scales, linear units 670

Conveyors 580-585

dumbwaiters 580

passenger 581

pneumatic tube 582—584

selective vertical 585

Cooks' tables & sinks 433

Coolers & water fountains 598

Coordination, modular 654—656

Copings, cut stone 177-179

flashing for 305

metal 300

terracotta 181

Copper

copings 300

expansion joints 299

gravel stops 300

gutters & downspouts 298, 299

leaders 297, 298

nails 190-194

roofing 282-286

termite shields 248

wire mesh & screens 208,381

Copper flashing 304-312

Cord of wood, dimensions of 517

Corner & column guards, metal 209

Corner beads for plaster . . . . 389

Corner framing, wood 241,242

Corner posts, wood 241,242

Corridor widths 13

Corrugated asbestos 291, 292

Corrugated glass 288

Corrugated plastics 289,415

Corrugated roofing materials 273

Counter heights & clearances 29

Counter tops, plastic laminate 267

Courses, brick 148-150

facing tile 168

glass block 184

Crawl space ventilation 614

Crib retaining walls 93

Cricket field 56

Critical path method (C. P. M.) .... 676,677

Croquet layout 66

Cube, calculation of building 15

Culverts & headwalls 105

Curtain walls, concrete precast panels . . 141,142

Curtain walls, joints & seals 335

Curtain walls, metal 328-335

adhesively bonded panels 333

anchorage of frame & panels 332

classification of 328

elements of 328

glazing details 331

grid-type construction 329

insulated panels 334

panel types 328, 330, 332-334

Curved stairs 551, 556

Curved surfaces, geometry of 664

Curves, construction of .... 662, 663, 665

Cut and fill, computation 667

Cut stonework 170-179
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Damp courses, walls
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Expansion joints .
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Garages, parking 51, 52

Garden equipment 486

Garden walls, brick 157

Garment racks 479

Gauges, comparative 206

metal 206

woven wire mesh 208

Geometric constructions 662—665

catenary 663

double curved surfaces 664

ellipse 662

hyperbola 663

hyperbolic paraboloid 664

parabola 663

polygons 665

volute 665

Glass, corrugated roofing & siding .... 288

doors 347, 349

glazing details 331,383

mirrors 383

sizes & types 382

skylights 294

Glass block, area restrictions 184

details of 186

panel anchoring 184

panel arrangements 185

Glass doors & entrances 347

sliding, for residences 349

Glazing details 331,383

Glued laminated timber 226, 227

Golf equipment 491

motorized carts 46

Grade beams & wall footings .... 90,91

Granite curbs & paving blocks 118

Graphic reproduction systems, comparative

table of 678

Grass cloth wall covering 407

Gratings & treads 207

Gravel stops 293, 300, 307

Grease traps 100

Greek column entasis 665

Grid line, modular 654—656

Grillage foundations 91

Grills & louvers, in doors 342,384

in ductwork 624

Grouted reinforced brick retaining walls 95,96

Guards, metal, columns & curbs 209

Gutters & downspouts 296-299

accessories for 298

expansion joints in 299

shapes & sizes 297

sizing data 296

wood frame roofs 248, 249

Gutters for swimming pools 547

Gymnasium equipment 492

shower & locker rooms 36

telescoping seating 443

Gypsum block partitions 187

Gypsum lath 388, 392, 393, 396

Gypsum roof decks 501

Gypsum wallboard, types of 261

drywall application 261-265

Hand tools & maintenance equipment.... 485

Handball courts & equipment .... 56,493

Handicapped, planning for the .... 4—6

Handrails 7,8,210,211,552,553

Hangers, gutter 298

for suspended ceilings 397, 398

Hardboard 266

perforated, accessories for 445

siding ......... 266

Hardware, doors 356—361

closing devices 359

finishes 361

hinges 358

holders & stops 360,361

locations & locks 357

panic hardware 360

spring hinges & miscellaneous items. . . 361

symbols for 361

Hardware, operating, metal windows .... 375

Hatchways 355

Header brick & bond 148

Hearths, fireplace 519,520,524,531

Heat circulator fireplace 529

Heat gain (cooling load) 620

Heat transmission 318—324

definitions & principles 318,319

heat flow calculations 324

resistance of building & insulating

materials 320-322

resistance-conductivity conversion .... 323

Heating 616-622

duct & shaft space requirements .... 621

electrical 619

equipment space requirements 622

hydronic (hot water) 617

loads 620

radiant panel, ceiling 402,617

slab on grade 617

radiators 616, 617

warm air systems 618

Heating load 620

Heavy timber construction, decking .... 230

details 228, 229

High velocity air conditioning systems . 625

Hinges 357, 358

Hip roof framing 238, 241

with trussed rafters 225

Hockey, field 65

Hockey, ice 56

Hoists, miscellaneous 586

Hollow metal doors & frames .... 336—343

anchorage & accessories 339, 342

door types & construction .... 341-343

frame types & installation .... 337—339

glossary of terms 336

labeled openings 340, 343

security & load-bearing frames 340

Horse & rider, clearances for 38

Horse show rings, dimensions 62

Horseshoe pitching layout ...... 66

Hose racks & cabinets, fire 453

Hot water heating systems 617

Hot water requirements 593

House drains & sewers 599—601

Houseboats 55

Household equipment & utensils.... 483—486

Household linen, sizes 460

Human figure, dimensions of .... 2,3

Hung ceilings, acoustical 412—414

luminous 415

suspension systems 412—415

for integrated services 412

for louvered metal & plastic 415

Hydraulic elevators 579

Hydronic heating systems 617

radiant panel 617

Hyperbolic paraboloid, geometry of . . . 664

roof data 136

I beam shapes, aluminum . _. . . 199

steel 198

Ice hockey, rink & equipment .... 56, 491

Illumination factors 639

light sources 640,641

recommended lighting levels 639

Impact noise ratings, floors 511—513

In a-door beds 425

Incinerators 535

chimneys for 530

Indoor rifle & pistol range 63

Industrial gratings & treads 207

Industrial metal curtain walls .... 328, 334

Industrial steel stairs 552

Insulating glass 382

Insulating materials, comparative thermal

resistances of 320

Insulation board 320

Insulation factors, wood decking 230

Insulation for cold storage facilities . . . 560,561

Insulation values 318—322

definitions of heat loss factors . . . . 318,319

glass, glass block & windows 322

thermal resistances of materials, table of . 320—322

Integrated ceiling systems 412

Interior finish materials

ceramic tile 404-406

flexible wall coverings 407

flooring 408-411

laminated plastic veneers 267

plaster 388-403

plywood 259

wall boards 260-266

wood paneling 252, 253

Interlocking roofing tiles, clay 281

Ionic volute, drawing method 665

Ironing center, laundry, residential .... 21

Isogonic chart of the U. S 77

Isolation, sound 504, 505

Isometric drawing 658

Jack rafters, hip roofs, wood .... 225,241

Jalousie windows . ...... 371,372

Jamb details, adobe walls 183

brick veneer & masonry construction 250

cavity walls 153

clay facing tile, structural 168

concrete block 163

cut stone facing systems 177

glass block 186

gypsum block 187

solid plaster partitions 393, 394

Jambs, door, metal frames 337-339

wood frames 345

Jambs, window, metal frames . 369, 370, 374

wood frames ....... 376—380

Joints

expansion 313—316

brick walls 156

built-in gutters 299

concrete block walls ...... 164

covers for 315,316

lath & plaster construction 403

location & types for buildings . 133,313

roofs, walls & parapets 314,315

in brickwork 148

in concrete slabs on grade 133

in lath & plaster construction 403

in metal flashing 304

in metal roofing 283-286

in plywood 259

I
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in stonework 171

in wallboards 260

in wood 253-255

Joists, concrete, one & two way 135

lightweight steel 201

open web steel 202, 203

long span 203

wood, sizes & allowable spans . . . . 218—223

Jumbo brick 148

Junction boxes, electrical 335-337

installation details 637

underfloor ducts 636

Juvenile furniture 472

Keyed joints, concrete retaining walls . ... 93

wall footings 90

Keys for anchoring stonework . . . 173, 174

Kitchen equipment, commercial .... 432, 433

layouts of 26, 27

Kitchen work centers, residential 23

Kitchenettes, built-in 429

package 429

Kitchens

appliances & utensils 483,484

cabinets & counters, metal 431

wood 430

counter tops, heights of 430

dishwashers & sinks 594

ranges 427

residential, layouts of 22

Knob heights & clearances 357

Lacrosse, equipment 493

field layout, men's 58

field layout, women's 65

Ladders, caged 557

fixed vertical 556

household 485

playground 120

ship 556

swimming pool 546

Lag bolts 195

shields for 197

Laminated members, arches 226

beams & purlins 227

panels for curtain walls 333

plastic veneers 267

Lamps, floor & table 469

Lamps, incandescent & fluorescent . 640,641

Land measurement tables 669

Landings, stair, dimensions of 8

Landscaping & site development .... 107-119

grading & slope standards 107

lawn sprinkler systems 115

paving & paving blocks 116-118

planting details 113, 114

trees & shrubs 108-112

residential roads & sidewalks 119

walks, paths & terraces 117

Lap joints, wood 254, 255

Latches, door 357

Lathing & plastering 388-403

furred & suspended ceilmgs .... 397—399

with radiant heating 402,617

furring for plaster fire protection .... 400

gypsum lath 388

for solid plaster partitions 393

for suspension systems 391

joints in ceilings & partitions 403

metal lath 388

for exterior stucco walls 396

self furring 388

metal lath & channels for solid plaster

partitions 394

metal studs, bases & accessories . . 390,391

metal trim shapes 389

metal wall furring systems 392

Latitudes, U. S 67

Laundries, residential

automatic washers & dryers 426

chutes for 451

hot water requirements of 593

ironing center 21

planning for 21

symbols for equipment & fixtures .... 610

tubs 426

Lavatories, accessories for 420

location in bathrooms 18—20

sizes & types 595

symbols for 610

Lawn & garden equipment 486

Lawn bowls, layout & equipment . . . 62, 491

Lawn furniture 494

Lawn sprinklers 115

Lawn tennis & equipment 61,493

Leaching cesspools (seepage pits) 101

Leaders & gutters 296-299

gauges for metal 297

size requirements ....... 296

wood 297

Letter chutes 450

Lettering, Roman 657

Lewis bolt 172

Library equipment 446

Life guard equipment 494

Lift-slab construction 140

Lifts (elevators) 566-580

Light wood framing 237—245

balloon 237

bridging, girders & sills 239

floor & wall openings 240

gam brel roof & dormers 218,243

partitions 242

rafter & joist sizes 218-223

roofs & walls 241

sheathing 245

stairs 244

Lighting 639-642

emergency power for 632

lamps & tubes for 640,641

fluorescent 640

general incandescent ...... 640

mercury 641

quartzline 641

panel boards for 634

recommended levels of 639

swimming pool 545

symbols for 642

Lightning protection 648, 649

Linen chutes 451

Linen sizes, household 460

Lintels, allowable load tables .... 158-160

hollow clay tile 160

load calculation for 160

precast concrete 159,160

reinforced brick 158

steel 159

Liquor storage & supplies 435

Living room furniture 464, 468, 469

Load tables

laminated roof beams & purlins .... 227

lightweight steel beams & joists . . 201-203

lintels 158-160

open web steel joists 202, 203

steel beams & columns 200

wood beams 234-236

wood decking & planking .... 230, 233

wood joists & rafters 218-223

Loading docks 41,42

Loads, cooling & heating 620

Lockers & shelving, metal 443, 444

Locks, recommended heights of 357

Log sizes 517

Long span steel joists 203

Longitudes, U. S 67

Lot layout, subdivision 79, 80

Louvered metal ceilings 415

Louvers, for gable ends 614

for sun-shading 68, 75

Louvers & vents . . . . . 342, 383 342, 384

Luggage, dimensions of 487

Lumber, grades & allowable stresses 214—216

joist & rafter load tables 218-223

Lumber sizes, softwood 217

Luminaires 640, 641

fluorescent 640

general incandescent ...... 640

mercury 641

quartzline 641

Lunch counters 29

Lunchroom seating 30

Machine room ladders 556, 557

Mail boxes, apartment houses 449

Mail chutes & conveyors 448,450

Manholes, drainage 103,104

ladders for 556

Marble toilet partitions 419

Masonry 145-187

adobe construction 183

allowable compressive stress .... 146,147

arches 161

backing fc terra cotta 182

bond patterns, brick 148

stone 171

building code requirements 146,147

cavity walls 153

ceramic veneer 181, 182

concrete unit 162-164

expansion factors 154, 156, 313

facing tile, structural 166—169

fireplaces 517-528

gypsum block partitions ...... 187

stone 170-180

terra cotta & ceramic veneer . . 181, 182

walls, brick & clay tile .... 152-154,165

concrete block 162-164

expansion joints for 156, 164

reinforced brick 155

Masonry construction 145—187

anchorage 153,154,172-176

control joints, concrete block walls.... 156

flashing of 304,305,311,312

flexible anchorage of masonry walls 156

Mat foundations 91

Mat sinkages 21

1

Materials, expansion factors of 313

symbols & conventions for 652

weights of 672, 673

Mathematical data 662-671

areas & volumes ...... 666, 667

conversion scales 670

decimal equivalents 671
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geometric constructions 662-665

land measurement 669

metric system 675

triangles, arcs & chords 668

weights & measures 674

Measurements, land 669

Mechanical equipment 587—631

Membrane waterproofing 302, 303

Mercury luminaires, white 641

Metal corner & column guards 209

Metal curtain walls 328—335

adhesively bonded panels 333

anchorage of frames & panels 332

classification of 328

commercial type 329, 330

custom type 328, 329

elements of 328

glazing details 331

grid type construction 329

industrial type 328, 334

insulated panels 333

joints & seals, elastomeric compounds 335

panel facing & core materials 333

panel types 328, 330, 332-334

Metal guards, columns & curbs 209

Metal lath 388

for exterior stucco walls 396

furred & suspended ceilings .... 397—399

furring for plaster fireproofing 400

self furring 388

Metal lath & channels for solid plaster

partitions 394

Metal lockers & shelving 443, 444

Metal mouldings & trim 416

Metal railings & posts 210,211

Metal roofing 282-286

comparative table of weights 282

Metal studs, bases & accessories .... 390,391

Metal toilet partitions 418

Metal trim shapes 389

Metal tubing, pipe & flats 205

Metal windows 366-375

awning & jalousie 371,372

casement, types & sizes 366

details 367

double hung 369

in wood frame & masonry walls .... 374

industrial & security, steel 368

mull ions & subframes 373

operating hardware 375

projected & combination types 367,370,371

reversible 370

sliding 369,371

symbols & conventions 366

Metric system 675

conversion scales 670

Mirrors 282,283,420

Miter joints, wood 255

Mobile homes, dimensions of 44

parks 45

Modular brickwork 148, 149

Modular coordination 654-656

dimensions, details 656

dimensions, elevations & plans. 655,656

Modular seating systems 470

Moisture migration in buildings . . 318,325,326

vapor barriers 325

Mortise & tenon joints 254

Motor vehicles, car sizes 39

motorcycles 46

truck & trailer sizes .

Moulding, rake

Mouldings & trim, metal

wood

Movie & slide projection

Moving ramps & stairways

Musical instrument cases, dimensions of

40

665

416

251

490

581

Nailing

built-up & roll roofing 276, 277

gypsum drywall partitions 261

hardboard 266

interior wallboards 259, 260, 266

light wood framing 239-241

plywood sheathing & siding 245,257,258

subflooring 257

sheathing on wood frame 245

shingle roofs 274, 275

slate roofing 278, 279

wood decking 230

Nailing, table of uses 190

Nails, sizes, types & uses 190-194

Newels, posts & railings, metal . . 210,211,552

wood 553

Noise control, criteria for 503

Noise impact ratings, floors 511-513

Nonmodular brick courses 150,151

Non-slip treads & nosings 555

Norman brick 148

Nosings for stairs 553—555

concrete 554

safety 555

steel 555

wood 553

Nut & bolt sizes 195

Office buildings

corridor widths & space requirements . . . 13

drainage risers 599

lighting levels 639

plumbing fixture & hot water requirements 592, 593

postal service 448, 450

sound isolation criteria 504

Office furniture 473-476

chairs 474

credenzas 474

desks 473

filing equipment 475,476

storage units ........ 476

typing tables 474

Open joint tile for drains 102

Open web steel joists 202, 203

Orchestral instruments, sizes 488

Organs, electronic, dimensions of .... 488

Orientation of buildings 77, 78

effect on cooling load 620

Outlets, air distribution 624

Outlets, electrical, boxes for .... 635, 637

convenience, wattages of 633

symbols for 642, 643

types & sizes, heights of 633, 638

Ovens, built-in 427

Overhangs, sun shading ... 68, 69, 74, 75

wood, construction of 248, 257

Overhead doors 350-354

clearances & track installations . 350,353

commercial types 351—354

operators for 353, 354

residential garage 350

stock wood 350

Paddle tennis, layout & equipment ... 66, 493

Panel curtain walls, metal . .

'.
. 328-335

precast concrete 141, 142

Panelboards & fuses 634

Paneling, joints in 253,255

plywood, interior 259

joint details 259

wood 251-253

Panels for metal curtain walls 328, 330, 332-334

Panic hardware 360

Paper, for wall covering 407

Parabola, construction of 663

Parapets, copings for 305

expansion joints in 314

flashing of 305

Park equipment 123

Parking garages 51,52

Parking lots 50

Particle board 266

Partitions, folding 436, 438

gypsum drywall 261-265

piping in 609

plaster, hollow 395,396

on gypsum lath & wood studs .... 396

on metal lath & metal studs 395

on metal lath & wood studs 396

plaster, solid 393-396

on gypsum lath 393

on metal lath & studs 394

on metal lath studless 396

sound transmission loss ratings . . . 507—509

toilet 418,419

vents in 384

Paths & walks 117

Pattern bond in brick 148

Paving & paving blocks 116-118

Pedestal floors 559

Perforated board fixtures 445

Perforated pipe for drains 102

Perimeter heating systems 618

Perspective drawing methods .... 659-661

direct projection 659

perspective plan 660

three point 661

Pew & seat details 458

Phone booths 645

Phonographs, stereos & record players . 471

Photocopying systems 678

Piano dimensions 471

Picnic tables & benches 123

Pile foundations 91

Piles, types & characteristics 89

Pilot light outlet 638

Pipes & fittings 603-609

cast & malleable iron 603—605

chase sizes for 609

clay, sewer 606

plastic 607, 608

soil 605

symbols for 610-613

Piping, drainage in buildings .... 599—601

water supply in residences 601

Pit waterproofing 302

Pitch of stairs & ramps 7

Plank & beam framing 231-236

advantages of 231

beam design 234—236

details 232, 233

plank design 233

Planning & design data, general .... 1-86

I

I
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Planning, site & subdivision 79—86

Plant distribution map, U. S 108

Planters 469

Planting details for trees & shrubs . 113,114

Plaster 388-403

ceilings, contact, furred & suspended . 397—399

ceilings, with radiant heating 402

corner beads 389

fire protection, critical factors in ... . 400

gypsum lath suspension system .... 391

joints 403

lathing materials for 388

metal trim for 389

ornamental, special shapes & furring . . 401

solid partitions, gypsum lath 393

Plasterboard (gypsum) 261

Plastic coated hardboard panels 266

Plastic panel ceilings 415

Plastic pipe & fittings 607, 608

Plastic skylights & domes 295

Plastic veneers, laminated 267

Plastics, corrugated roofing & siding .... 289

roof domes 295

Plate glass 382

Platform (western) frame 238

Play pools & sandboxes 122

Playground equipment 120-122

Plumbing 592-613

drainage riser diagrams 599—601

fixtures 594-598

bathtubs, shower stalls & receptors 597

lavatories & work sinks 595

sinks & dishwashers 594, 595

water closets & urinals 596

water fountains & coolers 598

pipes & finings 603-609

requirements, code controlled . 592,593

residential drainage & water piping .... 601

sewage disposal 98-101

symbols for 610—613

water softeners 588

water tanks 590,591

Plywood 256-259

cabinet doors 258

grades & uses, softwood 256

hardwood 259

paneling, interior, hardwood 259

roof sheathing & subflooring 257

siding & details 258

structural, design data 246

veneer matching 259

Pneumatic tube systems 582—584

Polo field layout & equipment .... 56, 493

Polygons 665

Pool & billiard tables & clearances .... 57

Pools, diving 544

Pools, swimming 538—550

diving facilities 542—544

equipment & fixtures 546

50 meter competitive 541

gutters for 547

public 539

residential 538

shapes 539

25 yard, configuration of 540

underwater lighting 545

water filtration systems 548-550

Pools, wading 122

Porcelain enamel on steel 293

insulated wall panels 293

veneer facing on masonry walls .... 293

Portable seating 433, 478

Post & beam framing 231-236

Posttensioning, concrete 139

Postal service data & equipment .... 448—450

apartment houses 449

mail chutes & conveyors 448, 450

office buildings 448

Posts & railings, metal . . 210,211,552,554

wood stair 553

Poured in place concrete construction . 134-136

Power actuated setting device 195

Power driven pins & studs 191

Power panel, residential 633, 634

Power symbols 631,632

Precast concrete, details 138

planks & tees 137-139

wall units 141, 142

Precast post tensioned concrete 139

Precast prestressed concrete 137,138

Prismatic shells (folded plates) 134

Projected windows 367,370,371

Projection drawing 658—661

isometric, dimetric & oblique 658

perspective 659-661

direct projection 659

perspective plan 660

three point 661

Protractor, architect's 670

Public assembly seating 34

Public swimming pools 539

Pulls, door 356

Pumps & wells 589

Pyramids 666

Quarry tile, setting beds 410

Quartzline luminaires 641

Rabbet joints 254

Racquets, squash 56, 493

Radiant heating, in plaster ceilings . . 402,617

Radiant panel heating 617,619

Radiators, baseboard 616,617

cast iron 617

thin tube 616

Radio & stereo consoles 471

Radio & stereo sets, dimensions of ... . 489

Radio, FM antenna systems 647

Rafters, wood, balloon framing 237

nailing of 241

platform (western) framing 238

roof framing 218,241,243

spans for 218-221

trussed 224

Railings & posts, metal . . . 210,211,552,554

wood stair 553

Railroad car sizes & clearances 43

Rainfall intensity map, U. S 296

Rake moulding 665

Ramp & stair pitches 7

Ramp systems, parking garages .
'

. . 51,52

Ramps, moving passenger 581

Random ashlar stonework 171

Ranges, commercial 432

kitchen 427

Ranges, rifle & pistol 53

equipment 491

Recreation Facilities .... 53-66, 538-550

boating 53—55

diving pools 544

sports & games 56-66

swimming pools 538—550

Rectangular steel tubing 205

Reflection of sound 514

Refrigerated coolers 560, 561

Refrigerators & freezers, residential .... 428

Registers, air supply 624

symbols for 630

Reglets 304

Reinforced brick masonry 155

Reinforced clay tile lintels 160

Reinforced concrete 127—143

blocks, control joints for 164

Reinforcing steel for concrete . . . 128,129

arrangement in structural members . 129

bar & wire standard sizes 128

protection & splicing 128

Reproduction (duplicating) equipment 482, 678

Residential drainage & water piping .... 601

Residential electric wiring 633

Residential equipment, dishwashers & sinks 594

garden 486

kitchen utensils & appliances .... 483,484

laundry 426

maintenance 485

ranges 427

refrigerators & freezers 428

Residential planning, interior spaces . . . 18—25

closets & storage 25, 424, 425

furniture space requirements 24

kitchens 22, 23

laundries 21

Residential site planning 79, 80

roads & sidewalks 119

Residential swimming pools 538

Residential ventilation 614,615

fans for 615

Resilient flooring, characteristics of .... 409

Resistance, thermal 318—324

Restaurants 26—31

kitchen planning & equipment . . 26—28,432,433

seating; chairs, stools, booths & tables . 29, 30

Retaining walls 93—96

concrete 93

grouted reinforced brick masonry ... 95, 96

reinforced concrete unit masonry .... 94

Reverberation control 514

Revolving doors 346

Rigid conduit 635,636

Rigid insulation 320

Ring connectors 225

Risers & treads, stair 7

Risers, drainage diagrams 599—601

Rivet bolts & rivets 196

Roads & sidewalks, residential 119

Rod anchors for stonework 173,174

Roll roofing 272, 277

Roll-up wood shades 462

Rolled steel shapes 198-200

Rolling doors 353

Roman brick 148

Roman letters 657

Roman numerals 674

Roman roofing tile 280

Roof construction

decks & subframing components . 500,501

light wood framing 218,241,243

rafter sizes & spans 218—223

sheathing, plywood 257

trusses for 224, 225
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Roof drainage 301

gutters & leaders 296-299

Roof flashing 305-311

changes in slope 307

chimneys & vents 308—310

dormers 306

parapet & wall junctures 305,311

Roof framing systems, criteria for selection . 498, 499

Roof-mounted window washing scaffold 586

Roofing 270-292

aluminum 287

asbestos cement 290-292

asphalt 270, 277

built up 270, 276

copper ........ 282—286

corrugated 273

corrugated & formed glass 288

corrugated plastic 289

metal 272-287

aluminum 287

batten or ribbed seam 286

bermuda type 284

chevron & flat seam 285

copper 282—286

prefabricated batten 282

standing seam 272, 283

roll 272,277

shingles 271-275

aluminum 271

asbestos cement 290

asphalt & composition 272, 274

types & pitches 271,272

wood 275

slate 278,279

tile, clay 280, 281

types & pitches 271

Roofs, expansion joints in 315

flashing for penetrations of .... 309,310

shingle, flashing for 306

ventilators & scuttles 317

Room sizes, minimum 13

Rough flooring (subflooring) .... 240, 259

Rough stone masonry 180

Rowlock arch 161

Rubbed finish, stone 171

Rubbish chutes 451

Rubble masonry 171

Rug & carpet sizes 460

Rugby playing field 58

Running bond, brick 148

Running track 62

SCR brick 148

Saddles, exterior door 362

interior door 363

Safe deposit & bank vaults 536

Safe load tables

laminated roof beams & purlins .... 227

lightweight steel beams & joists 201-203

lintels 158-160

open web steel joists 202, 203

steel beams & columns 200

wood beams 234—236

wood decking & planking .... 230, 233

wood joists & rafters 218-223

Sailboats 53

Sandboxes & play pools 122

Sand filters for sewage disposal .... 99,102

Sandstone 170

Sandwich panels, curtain wall 333

Scaffold, window washing 586

Schedules, C. P. M. network .... 676, 677

School desks & seating 477

Schoolroom fixtures & wardrobes 439-442

Scissor stairs, concrete 551

Screens, window 381

Screws & bolts, sizes 195

Scum gutters, swimming pools 547

Scuttles, roof 317

Sealants, elastomeric compounds 335

Seam roofs, metal 272, 283-286

Seating, auditorium 32—34

chair storage 478

church pews 458

restaurant & lunchroom 29, 30

school 477

telescoping 443

Sections, steel 198-200

Security doors & frames 340

Security vaults 536, 537

Seepage pits (leaching cesspools) 101

Seismic forces, design for 562, 563

Seismic zone map, U. S 562

Septic tanks, capacities & sizes 99

details 100

location 114

Setting beds, tile floors 410

Sewage disposal 98—102

design & selection of systems 99

disposal fields 101, 102

elements & their location 98

leaching cesspools (seepage pits) .... 101

sand filters 102

septic tanks, grease traps & boxes . . . 100

Sewing center 21

Shading devices 68, 69, 74, 75

Shakes, shingles 275

Sheathed cable, nonmetallic 635

Sheathing, balloon framing 237

fiberboard 245

insulation board 245

nailing of 245

platform framing 238

plywood 245

wall & roof 245, 257

wood boards 245

Sheet metal, gravel stops & copings .... 300

flashing 304-312

gutters & downspouts 297-299

roofing 282-286

Shell roofs, concrete 136

Shelves, bottle 435

closet 26

clothes storage 425

prefabricated, metal 443, 444

Shields & anchors 197

Shields, termite 248

Shingles 271-275

aluminum 271

asbestos cement 290

asphalt & composition 272, 274

types & pitches 271,272

wood 275

Ship ladders 556

Shiplap siding 251

Shoe bags, holders & racks 423

Shooting ranges, indoor 63

trap & skeet 64

Shower & locker room layouts .... 35—37

Shower receptors, tile 406

Shower stalls & receptors 597

Shrubs, types & planting details . . . 112,113

Shuffleboard, layout & equipment 66, 491

Sidewalks, residential 119

Siding, aluminum. 287

asbestos cement 290, 292

asphalt shingles 275

corrugated plastic 289

hardboard 266

plywood . 258

porcelain enamel panels 293

wood 251

Sills, anchors & wood framing details . 232, 237-239, 248

for brick veneer construction 247

multi-use frames 380

termite shield 248

window, metal 375

wood 376—379

Sinks, commercial 433

residential 594

work ......... 595

Siphon tanks, sewage disposal 100

Site development, slope & grading standards 107

Site planning, residential 79, 80

for subdivisions 81—86

cluster & conventional zoning .... 83

land-use standards 84

street & improvement standards .... 86

Sitework & foundations 87-125

Skeet shooting layout 64

Skylights 294, 295

metal glazed 294

plastic roof domes 295

Slab & plate floors, concrete 135

Slabs on grade, joints in 133

Slate roofs 278, 279

Slide, movie & overhead projection .... 490

distances & seating 490

screen types & sizes 490

Slides, playground 120

Sliding chalkboards 440

Sliding glass doors 349

Slop sinks 595

Slope & grading standards, site development . 107

Soccer field layout, men's 58

women's 65

Softball diamonds, men's 60

women's 65

Softwood plywood, grades & uses .... 265

Soil absorption determination 99

Soil pipe 605

chases for 609

Soil poisoning for termite control .... 106

Soil tests & types 88

Solar angles 70, 71

Solar control methods 76

Solar position & energy 72, 73

Solid plaster partitions 393—396

electrical work in 637

Sound absorption data 514-516

Sound control 502—516

air-borne transmission 506

decibel scale 502

frequency of common sounds ..... 502

sound absorption, effect on surface form . 514

amount, type & location of 516

coefficient of 515

structure-borne transmission 510

transmission loss 507—509

through walls & partitions .... 507, 508
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transmission loss & impact noise ratings

for concrete floors 512,513

for wood frame floors 51

1

Sound isolation requirements .... 504, 505

Space dimensions, code governed 13

Space requirements for air conditioning

& heating 621-623

clearances, equipment rooms & ceilings . . 623

duct & shaft 621

equipment 622

Spandrel flashing 312

Spandrel glass 382

Spans for joists & rafters 218-223

Specialties & equipment 417—458

Splices, heavy timber beams 229

Split ring connectors 196

Sports & games 56-66,491-494

layouts of fields & courts 56—66

archery 63

badminton 57

baseball & Softball 60

basketball 57

field & track 62

football 58

handball 56

hockey, field 65

hockey, ice 56

lacrosse 58

miscellaneous court & table 66

polo 56

shuffleboard 66

soccer 58

squash 56

tennis 61

water polo 545

women's sports 65

movable equipment for 491—494

angling 492

archery 492

baseball 493

basketball 491

beaches & camping 494

field games 493

golf 491

gymnastics 492

miscellaneous 491—493

shuffleboard 491

tennis 493

water sports 492

Spread footings 91

Springboards 543, 544

Sprinkler systems, fire protection .... 602

lawn 115

Squash courts & equipment 56,493

Stables 38

horse & rider, clearances for 38

Stackable & folding furniture 470

Stacks, book 446

soil, waste & vent 599-601

Stainless steel, angles 204

flats & other shapes 205

Stair & exit planning data 7-11

Stair chart 7

Stair dimensions 8

Stairs 551-558

concrete 551, 554

disappearing 558

fire escapes 557

metal posts & ballusters 554

safety treads 555

spiral 556

steel 552

tread & riser ratios 7

treads, risers & nosings 555

vertical & ship ladder 556

wood 553

framing for 244

Standing seam roofing 272, 283

Steam tables 432, 433

Steamers, kitchen 432

Steel

bar joists & lightweight sections . . . 201-203

beam & column load capacities .... 200

cellular floor deck for electrical

distribution 636

doors & frames 336—343

gratings & treads 207

ladders & fire escapes 556, 557

lintels 159

lockers & shelving 443, 444

piles 89

railings & posts .... 210,211,552,554

rectangular tubing 205

reinforcing for concrete 128, 129

spiral stairs 556

stair treads 555

stairs & ladders 552, 556, 557

structural shapes 198, 199

water tanks 590,591

windows 366-375

woven wire mesh 208

Steel plate doors & hatchways 355

Stepping stones 117

Stereo & radio sets, sizes 471,489

Stone 170-180

anchor details, cut stone 173, 174

veneer-stone 175, 176

anchors, metal 172

copings & parapets 179

face jointing & finishes 171

facing systems 177, 178

flagstone patterns 117

materials, characteristics & properties . . 170

rough masonry 180

saddles & sills 179

steps 179

Stone paving 117, 118

Stonework, materials 170

jointing & finishes 171

Stools, bar 434

drafting 480

lunch counter 29

occasional 469

Storage facilities

cabinets 467, 468

clothes closet accessories 423

clothes closet & storage unit data . . 422-425

clothing sizes 422

clothing storage units, built-in 424

folding chairs 478

kitchen 429-431

laundry 426

linen sizes (household) 460

liquor, wine & glasses 435

lockers & shelving 443,444

office & drafting room .... 473-476, 482

planning considerations, residential . 21-25

shelf & cabinet units, steel 476

vaults, fire resisting 536

Store fronts & awnings 347, 348

with revolving doors 346

Storm sash & screens 381

Storm sewer manholes 103, 104

Storm water drainage 102-105

Storms, rain intensity map, U. S 296

Stress-grade lumber 214-216

Stretchers, brick 148

Striated hardboard 266

plywood 258

Strip flooring, grades & species 408

Strip shingles 274

Struck joint 148

Structural clay facing tile 166-169

shapes 166, 167

vertical coursing 168

wall sections & properties 169

Structural clay tile 160-165

combination floor slabs 165

lintels 160

walls 165

Structural laminated timber 226,227

Structural plywood, design data 246

Structural steel 198-200

beam & column safe loads 200

rolled shapes 198,199

Structural wallboard 260

Structure-borne sound 510

Stucco, on adobe 183

on metal lath 388

Studless partitions, plaster 396

Studs, balloon framing 237

platform (western) framing 238

Subdivision planning 81—86

cluster & conventional zoning 83

land-use standards 84

street & improvement standards .... 86

Subflooring 240, 259

Subfloors for wood & resilient flooring . 409

Subframing components, roofs .... 500,501

Subsoil disposal drains & fields . . . 98,99,101

Sump pit, waterproofing of 302

Sun, altitudes of 70,71

Sun control 67-78

general principles 68, 69

orientation 77, 78

shading devices 74, 75

solar angles 70, 71

solar control method 76

solar position & energy 72, 73

Sun path diagram 70

Sun shading devices 68, 69, 74, 75

Sun time & shadow construction 67

Surface areas & volumes 666, 667

Suspended ceiling systems 412—415

Swimming pools 538—550

capacity formulas 540

diving facilities 542-544

cantilever tower boards 543

concrete diving tower 542

standard dimensions & heights .... 544

equipment & fixtures 546

50 meter, competitive 541

gutters for 547

public 539

residential 538

shapes '
. 539

25 yard, configuration of 540

underwater lighting 545

water filtration system 548—550

dimensional requirements for equipment 550
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water polo requirements 545

Swings, playground 120

Switchboard, telephone 646

Switches, electrical 638

heights & wiring diagrams 638

symbols for 642

Symbols for drawings

air conditioning & heating . . . 611,630,631

architectural 652, 653

electrical 642, 643

modular 654-656

plumbing & pipe fittings 610—613

power & refrigeration 631

telephone & signaling 642

Table tennis, layout & equipment . . . 66,493

Tables, coffee & occasional 468

conference & dining 465

juvenile 472

restaurant & lunchroom 29, 30

umbrellas for 494

Tanks, septic & siphon 99,100

water, sizes & capacities 590,591

Target shooting, ranges for 63

Tee structural shapes, metal 204

precast concrete 137—139

Telephones 644—646

booths for 645

coin stations 645

handsets & consoles 644

switchboards & equipment 646

Telescoping seating 443

Television, antenna systems 647

closed circuit data 647

Television sets, sizes 471,489

Temperature equivalents (°F & °C) .... 675

Tennis court layout & equipment . . 61,493

Termite infestation map, U. S 106

Termite protection, soil poisoning .... 106

shields 248

Terra cotta & ceramic veneer .... 181,182

Terraces, walks & paths 116,117

Terrazzo floors 411

Theater seating 34

Theater sight lines 32,33

Thermal expansion coefficients 313

Thermal insulation 318—322

comparative thermal resistances .... 320

definitions & principles 318,319

of curtain wall panels 333

of glass, glass block & windows .... 322

Thermal resistance of materials .... 320—324

heat flow calculations 324

resistance-conductivity conversion .... 323

tables of 320-322

Thermal transmission & moisture migration. 318—326

condensation control g 325, 326

definitions & principles 318,319

permeance & permeability 325

temperature-vapor pressure relationship . 326

Thin shell concrete ....... 136

Thresholds, elevator 363

exterior door 362

interior door 363

Ties, for brick veneer 247

for cavity walls 153

for stone veneer 1 75, 1 76

Tile, asphalt paving 118

back-up, structural 165

ceramic 404-406

floor installations 406

setting details 406

shower receptor 406

types & sizes 404

wall application 406

clay facing 166—169

drainage 102

quarry, setting beds for 410

roofing, clay 280, 281

Tilt-up construction, concrete 140

Toggle bolts 196

Toilets, accessories for 420, 421

fixtures for 595-597

partitions for, marble 419

metal 418

safety rails for 6,421

Tongue & groove wood decking 230

Tooled finish, stone 171

Tools, garden & maintenance .... 485, 486

Topography in site analysis 81

Tote boxes (locker baskets) 444

Tower bells & clocks 455

Track & field layouts & equipment . . . 62,492

Trailer & truck sizes 40

Transmission, sound 506-511

Transmission, thermal 318—324

Trap & skeet shooting layouts 64

Trash containers, park equipment .... 123

Tread-riser ratios 7

Treads, risers & nosings 555

Trees & shrubs 108-112

effects of tree planting 109

major trees 1 10, 1 1

1

minor trees & shrubs 112

planting details 113, 114

Trench covers 211

Triangles, arcs & chords 668

Trigonometric relationships 668

Troffers in suspended ceilings 412

Truck & trailer sizes 40

turning radius 40, 42

Truck docks & clearances 41,42

Trussed rafters, wood 224

Trusses, wood 225

Tubing, electrical 635, 636

Tudor arch 161

Turnstiles 447

Two-way floor slabs 135

U factor, definition of 318

Underfloor ducts, electrical 636

Underwater lighting, swimming pools .... 545

Unit heaters 619

Unit roof ventilators 317

Unitary air conditioning systems.... 626—628

components of 626

Urinals 596

building requirements 592

women's 596

Utensils & appliances, kitchen .... 483,484

Vacuum cleaner, dimensions of 483

Valley flashing 274, 275, 307

Vanity cabinets, bathroom 420

Vapor barriers 318,325,614

Vaults & storage rooms 536,537

Vehicle dimensions 39—46

automobile 39

bicycle 46

camper 45

golf cart ^ . . . 46

miscellaneous 46

motorcycle 46

trucks & trailers 40

Vending cafeterias 31

Veneer, brick 247

stone 175, 176

terracotta 181, 182

Venetian blinds 461

Vent flashing 309,310

Ventilation, eaves & roof spaces .... 248, 249

requirement zones, map of 614

residential 614,615

Ventilators, classroom 629

roof 317

Venting, of attics & crawl spaces 614

of eaves & roof spaces 248, 249

of gas appliances 530

of plumbing systems 599-601

Vents & louvers 384

Vibration control, mechanical equipment 503

Vinyl flooring 409

Vinyl safety floor treads 555

Vinyl wall covering 407

Vitrified clay sewer pipe 606

Volley ball courts 57, 65

Volume, calculation of building 15

Volumes of solids 666,667

Volute, drawing of 665

Wading pools 122

Waffle flat plate floor 135

Wainscoting, ceramic tile 405, 406

wood 252, 253

Walks, paths & terraces 116-118

Wall chases for pipes 609

Wall copings, flashing of 305

metal 300

stone 177-179

terracotta 181

Wall coverings, flexible 407

Wall fixtures, heights 638

Wall footings & grade beams .... 90,91

Wall furring systems, metal 392

Wall hung urinals 596

Wallboards 260-266

asbestos cement 260

gypsum 261

hardboard 266

particle board 266

vegetable fiber 260

Walls, below grade, waterproofing of . . . 302,303

Walls, brick 152-154

bearing . . . 154

cavity 153

expansion joints in 156

garden 147

retaining ......... 155

serpentine 157

Walls, brick veneer 247

Walls, concrete block 163

control joints in 164

reinforced retaining 94

Walls, curtain 141,142,328-335

concrete precast panels 141, 142

metal 328-335

sealants for 335

Walls, cut & veneered stone 173—176

Walls, sound resistance of 507—509

Walls, wood frame 237-245
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Wardrobes, classroom 442

Wardrobes, trays & shoe racks 425

Warm air heating systems 618

Wash fountains & lavatories 595

Washers & dryers, clothes 426

Washers for bolts & screws 196

Waste & rubbish chutes 451

Water, building requirements for 593

softeners 588

tanks, sizes & capacities 590,591

Water closets 596

Water fountains & coolers 598

Water polo facilities 545

Waterproofing & dampproofing .... 301—303

below grade 302, 303

roof drains ........ 301

shower receptors 303

sidewalk vaults. 301

Watertable details 247, 248

brick veneer with wood frame 247

wood frame construction 248

Wattage, electrical outlets 633

Weatherstripping, doors 364

windows 365

Weights & measures 674, 675

Weights of building materials .... 672, 673

Wells & pumps 589

Western (platform) framing 238

Wheelchairs, design for use of ... . 4—6

dimensions of 5

Wide flange (WF) steel shapes 198

Wind resistant construction 564

Window screens & storm sash 381

Window stools, plastic laminate 267

Window washing systems, roof mounted 586

Windows, metal 366—375

awning & jalousie 371,372

casement, types & sizes 366

details 367

double hung 369

in wood frame & masonry walls .... 374

industrial & security, steel 368

mullions & subframes 373

projected & combination types 367,370,371

reversible 370

sills for 375

sliding 369,371

Windows, weatherstripping of 365

Windows, wood 376-380

awning & hopper 378, 379

casement 377, 378

double hung 376, 378

multi-use frame members 380

nomenclature & types 376

picture, fixed sash 377, 379

single hung 377

Wine bottle storage 435

Wirework, woven 208,381

screening, window 381

Wiring, electrical 633-643

conduit & underfloor duct for 636

details of 637

equipment & materials for 635

residential circuits . . . . . 633, 638

switches & devices for 638

symbols for 642, 643

Women's apparel sizes 422

Women's athletics & sports 65

Wood 214-259

column design data 216

decking, details & load tables 230

doors & frames 250, 344, 345

eaves, sills & watertables 248,249

floor joist load tables 222,223

flooring 408, 409

floors, impact noise ratings 511

grades & species 214-216

joints 254, 255

laminated beams & arches .... 226,227

paneling, details 251-253

plywood 256-259

rafter & roof joist load tables .... 218-221

roof framing 218,224,225

sheathing 245

siding & panel patterns 251

softwood lumber sizes 217

stairs 553

trim patterns 251

trusses & trussed rafters 224, 225

windows & frames 376—380

Wood block paving 118

Wood framing 216-246

anchorage for sills 239

balloon 237

bridging, girders & sills 239

details, light wood 239-246

dormers 243

eaves, sills & watertables 248, 249

with brick veneer....... 247

eaves, ventilating details 248, 249

floor & wall openings 240

for brick veneer 247

for door & window frames 257

heavy timber, anchorage & connections . 228, 229

decking load tables 230

joist support, steel & wood girders .... 239

partition details 232, 242

plank & beam construction .... 231-236

advantages of 231

beam design 234-236

details 232, 233

for residences 231, 232

plank design 233

posts & columns 216

roofs 218, 233, 241

gambrel 218, 241

plywood decking 246

rafter load tables 218-221

sheathing 245

stairs 244

walls 237-245

western (platform) 238

Wood windows 376-380

awning & hopper 378,379

casement 377, 378

double hung 376, 378

frames 250, 376-380

multi-use frame members 380

nomenclature & types 376

picture & fixed sash 377, 379

screens & storm sash 381

single hung 377

Work heights, kitchen counters 430

Woven wirework, gauges for 208

screening 381

window guards 208

Wrestling equipment & layout 63

X-ray room louvers 384

Yard drainage 102-105

basins & inlets 103

culverts & headwalls 105

road-type inlets & catch basins .... 104

tile 102

Z metal shapes 204

Zoning, cluster & conventional 83





i

m:
"-

'















V.
"'X.

ISBN 0-471-70780-5


