








THE AMERICAN INSTITUTE OF ARCHITECTS

PRESENTING THE

SIXTH EDITION

OF THE LATE AUTHORS

CHARLES G.RAMSEY

AND

HAROLD R.SLEEPER

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 responsibility. We sincerely
hope that you find it useful.

Rex Whitaker Allen, FAIA
President
The American Institute of Architects

JOHN WILEY & SONS, INC.









Architectural Graphic Standards was initially authored in
1932 by Charles George Ramsey, AlA, 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-
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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






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 lllinois, 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 AlA 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, AlA, Minneapolis, Minnesota; Joseph N.
Boaz, AlA, Atlanta, Georgia; Harold D. Hauf, FAIA, Los
Angeles, California; Dean F. Hilfinger, FAIA, Blooming-
ton, lllinois; Gershon Meckler, PE, Toledo, Ohio; Edwin
T. Pairo, AIA, Washington, D.C.; F. Spencer Roach, AlA,
Philadelphia, Pennsylvania; Harry E. Rodman, FAIA,
Troy, New York, and Jack Train, FAIA, Chicago, lllinois.

Thus in July, 1964, 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, AlA,
former Professor of Architecture, School of Design,
North Carolina State University and now with the archi-
tectural firm of Toombs, Amisano and Wells, Atlanta,

PREFACE

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 AlA.

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, AlA, 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 AlA 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
AlA management responsibilities. Beginning in 1968, |
was assisted in this task by a new Coordinating Editor
for Manuscript, Douglas S. Stenhouse, AlA, 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 AlA
and Wiley employed Charles Fouhy, AlA, 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, AlA, 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,
AlA, St. Paul, Minnesota; and Jay S. Pettit, Jr., AlA,
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:

Chairman, Commission on
President Professional Practice

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

Daniel Schwartzman, FAIA
New York, New York
Dean F. Hilfinger, FAIA
Bloomington, lllinois
Victor C. Gilbertson, FAIA
Minneapolis, Minnesota
1967 Robert L. Durham, FAIA Bernard B. Rothschild, FAIA
Seattle, Washington Atlanta, Georgia
1968 George E. Kassabaum, FAIA  Jack D. Train, FAIA
St. Louis, Missouri Chicago, lllinois
1969-
1970 Rex W. Allen, FAIA
San Francisco, California

Joseph H. Flad, FAIA
Madison, Wisconsin

When Victor Gilbertson completed his term on the AIA
Board in 1966, 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 AlA
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












Dimensions of the Human Figure
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(2 WOMEN
GENERAL NOTES

1. Dimensions shown are based on the average or normal
adult.

2. Clearances are generally minimum and should be increased
when conditions allow.

3. Seating heights and table top heights shown on this page
may be varied slightly; refer to furniture pages.
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3

Human Dimensions at Varying Ages
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4 Planning for the Handicapped

HANDRAILS BOTH SIDES\

2" HIGH-

4" WIDE CURB-

1112 MAX. SLOPE—|

ACCESS

‘ Access from main entrance sidewalk through the

entrance to the elevator, and from the elevator
?D to all of building planned for occupancy should
f be free of steps.

Extenior and interior thresholds should be flush,
if not possible — maximum height 1.

| d

]
|
| Revolving doors not usable.

e | O MA X. 5-0"x5'-O"
,_‘rs_o_st_o, — - 20 -9 | — tf doubie doors used - one leaf must have 2°' - 6"
LEVEL INESV S clear opening
RAMPS
NOTE: Door closers must be adjustable for both speed
Avoid ramps 1if possible. and effort.
Ramp surface should be non-slip.
Ramp should be minimum 36" wide clear.
UNACCEPRTABLE
‘ .- / . . A
4 T [ > TP I
{ 1 r | B S = k
{ h A 8
\ / 3-8" 2'-10" CLEAR
I'- O"MIN. 2"MIN / ~
: 0 \ yr | OVER 3'-8" 2'-8" CLEAR
r ~
4 P Z < 8
L o[ 2 e

e )]

2'- O"'MIN,

T

; /

RESTRICTED SPACE PLANNING

. R S—

/TEXTURED = —AUXILIARY

DOOR PULL
E/

KNOB

\ 2'- 8"MIN.CLE AR

2'-10" NOMINAL
DOOR REQ'D.

TEXTURED
TEXTURED (
%

LATCH 8 HANDLE

DOORS 8 HARDWARE

NOTE.:

Provide 32" clear width when door is at 90°.
Plan door swings to open into larger spaces.
Auxilary door handle 7" from hinge edge as
shown 1s recommended.

Door knob height and auxilary door handle
height maximum 36 ".

Floor should be level on each side of door for
distance of 5°— 0" from door in direction it
swings and 3°—0" from door in opposite
direction 1t swings.

Hardware identification for blind ~ integral or
applied textured surfaces as shown above.

-

PANIC BAR

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

HANDRAIL

NON-SKID TREAD
NOSING IN
CONTRASTING
COLOR

2- g*

2 - g"

ACCEPTABLE

UNACCEPTABLE

STAIRS
NOTE:

Indwiduals with restrictions in the knee, ankle,
or hip, with aruficial legs or leg braces cannot
use steps noted as unacceptable, without great
difficulty and hazard.

Steps noted as acceptable can be used with
minimum difficulty by the above mentioned
individuals.



Wheelchair; Site Planning for the Handicapped 5

THE HANDICAPPED

Where capable of movement may be classified as:
. Confined to wheelchairs.

. Walk with difficulty (braces or crutches).

. Blind or see with difficulty.

. Deaf or hear poorly.

. Badly coordinated or subject to palsy.

DO s W N =

. Infirm from age.

IDENTIFICATION FOR BLIND

1. Room identification—raised letters or numbers
4~ 6" to 5'— 6" toside 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.

o
i
" <
1
n
miZe l‘ (S X0 1'- o S=Glt
# -l 1
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.

2~o" DRIVEWAY
o v MNacoll o-or Maofl o-o [la-oll s-o
STANDARD PARKING CAR CAR caRr
SPACE SPACE SPACE
5 - O"MIN|
WHEEL
SUMPER\'
C —l || || 4 /_‘GR‘*VE'-\

FLUSH PAVING \-J

5'-0"MIN.

\
<

DROPPED CURB

PARKING
NOTE

Spaces should be clearly marked: *for use by the handicapped.”

Locate close to building entrance.

Avoid travel behind parked cars.

s'-0"
MIN.

«——PAVED WALK

SIDEWALKS & 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, AlA; Noakes Associates, Architects; Washington, D. C.



6 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'-o" 21— o" L

ROLL PAPER
HOLDER WITHOUT,
STOPS —— |

.

GRAB BAR ><\1 I -

SEAT\

Wl

o i
ELEVATION ("X"AS GREAT AS POSSIBLE)

29"

- g"

i o
1L J) | | ——
t\.GRAB BAR X Z]Z
) s o
n :o‘“
4-9"TOs5-0" W : |Q
g .= 3 Mo
14 |z
— : 1 — — S
o
<> STANDARD STALL
4'-9"STD
PLAN

PUBLIC 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 1 — 6” from wall and lip at 1 — 5" above floor.
Urinal flush valve at max. of 4’ — 0" above fioor.

Wm. Baltzer Fox, AlA; Noakes Associates, Architects; Washington, D. C.
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Stair Chart 7

LINE OF HANDRAIL
{DMENSIONS SHOWN
ARE FROM FRONT EDGE
OF TREADS TO TOF

HANDRAIL
OF HANDRAIL )

o
HANDRAIL HEIGHT

13172
TTTT 7]
RS7
-10"

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" (AlA)

RULE OF THUMB FORMULAS:
INTERIOR STAIRS

1. Riser plus tread = 17" or 17%"; thus 7% R + 10" T = 17%",
2. Riser times tread = 70 or 75; thus 7.6 R x 10T =175

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.

N S
& ol O ‘?
% ol & W
MIN.
TREAD
» v (AM.INS. ASSOC)
& ''MIN 9 /’\
TOE
SPACE
4
A TO B: FOR GREATER ACCURACY
USE THE FOLLOWING FORMULAS
T=20-4R, R=I15-3T
) 2R “oa
TREAD DIMENSIONS ARE ® i
WITHOUT NOSINGS.
USE 1" MIN. NOSING
FOR CLOSED RISERS
CRITICAL
LADDERg ANGLE
< STAR
Ten 2 <
40, 2
N !
" i
S Z x o
il A
2
MAX. RISER (UBC)
EXCEPT RESIDENTIAL el
/ MAX. = 8" >\ %
®>§ / ©
2
% rY
o \a?!
pAY, A
\
R
G S
‘\\O\fa 2 TF&»D
IS ©
c ) TS
P \aEME q
e k)
[ MINIMUM <
2 RISER 0
S
2 - —
?>o0 7; . & O =
3 usC) = i B
MAX. RAMP_ o v
o] T az OR ! N 0 o
> o\n 2 VA, RAMP (aiar® S g :
T m Rz " :
¢ 3
o W 4
N T

TREAD MINIMUM, RISER MAX., HANDRAIL HEIGHT & RAMP INCLINE ARE GOVERNED

TREADS AND RISERS
SCALE:. 3/4"= |-0"

Paul Vaughan, AlA; Charleston, West Virginia

BY LOCAL OR STATE CODES. CHECK LOCAL CODE.



8 Stair Dimensions
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R = 25'= O"MIN.{NFPA)

COMMON .

BASEMENT
EXIT TO CURVED STAIRS
EXTERIOR Winders and curved stairs are per-
e mitted by most codes for residences
crass’a. NBFU FoR RENND and for monumentaltstairs petwegn
AREAS). [2'-0" LEVEL 2 floors if not required exit stair-
OTHERWISE IS LANDING

LEAST 10' WIDE
& 200 SQ. FT.
(BBC) OR 20'
WIDE & 1000 SQ.
FT. (NFPA) OR 10"
WIDE & 100 SQ
FT. (NBFU), OR TO
AIR ON AN AC -
CESSIBLE FACE
OF BUILDING
tuec).

«- GUARD 4'- O"
HIGH

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

UBC permits curved stair as re-

quired stair if inside radius is 2

HE ADROOM
s —a" /

S—-STAIR FROM
BASEMENT

CLOSURE.

BASEMENT FLOOR\

SECTION
ENCLOSED 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 foad from second floor
above.)

One unit of width = 22"

NUMBER OF PERSONS PER UNIT OF
WIDTH FOR VARIOUS TYPES OF

OCCUPANCY

NFPA INBFU|BBC
PLACES OF ASSEMBLY (100 80 60
EDUCATIONAL, MER—
CANTILE, OFFICE,
INDUSTRIAL 60 60 SO
RESIDENTIAL 45 30 25
INSTITUTIONAL 22 30 25

uBcC "A" IN FT. = no. of persons divided by 50.
MINIMUM WIDTHS:

All codes set 44" as the minimum except for residential or
light occupancy, service access, or private use, usually 36"
for less than 50 persons. (NBFU says 42" for less than 40
persons; BBC says 36" for 40 or less below grade or 75
above. )

NOTE:

Widest A", determined as above, must extend to dis-
charge at ground level.

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

ALL CODES PROHIBIT
USABLE ENCLOSED
SPACE AND ANY USE
OF OPEN_SPACE
UNDER STAIR IN ANY
REQUIRED EXIT E

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.

N—

o= e, -

EQUAL SPACES
L —— _ UP TO 66" (NBFU,BBC) — —— ——
uF ~I'.’O es" (uec, NFf'A)

o o+

IN EXCESS OF B88"(ALL CODES)

INTERMEDIATE RAILS FOR WIDE STAIRS

TREAD AND RISER

=
CODES MIN "T"  |Max. "R" | I
NFPA,uBC |10" 72" x

s8C o Ys" 7o _S
NBFU ER 73"

Variations for residential and existing buildings.

Maximum variation in “R" for any runis /6"

SEE STAIR CHART ODOESIGN.

NOTE :

The minimum number of risers in any run of stairs is 3
(NFPA).

}/STEP>SEE NOTE ABOVE

OPEN AIR VESTISULE 8 BALCONY

SMOKEPROOF ENCLOSURES

(FIRE TOWERS, SMOKEPROOF
TOWERS, ETC. )

One required for buildings of more than 6 stories
(NBFU and BBC) or 5 stories (UBC).

Some local codes have deleted the requirement for
smokeproof enclosures.

CONSTRUCTION REQUIREMENTS

Requirements of the codes cited vary, but typically
stairs and stair enclosures for buildings of 4 or more
stories are required to be of 2 hour incombustible con-
struction, 3 stories and less, 1 hour.

Smokeproof enclosures and stairs therein must be of 2
hour construction.

These requirements are relaxed in varying ways for
residential occupancies.

BUILDING CODES CITED

NFPA—National Fire Protection Association

NBFU—National Board of Fire Underwriters, now

American Insurance Association

BBC—Basic Building Code, Building Officials Confer-
ence of America

UBC—Uniform Building Code, International Confer-
ence of Building Officials

THE BUILDING CODE IN FORCE

in any jurisdiction should always be consulted to de-
termine exact requirements, as it governs in all points
of conflict.
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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 which
leads 10 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.

sPAceE To BEXD
VACATED

ENTRANCE TO EXIT
TERMINATION OF EXIT

PLACE
F
REFUGE

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 OF MEASUREMENT

The unit of measure-

ment for exits is a cer- e
tain increment of width,

usually 22 inches, which

has been determined as =
the ““average” shoulder o
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.

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

TYF’ICAL—/
STAIR 1 |

DESIGN CRITERIA { cCONT'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 reasonabie 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.

|l —mMOST
/ REMOTE POINT
TRAVEL
DISTANCE ——\_,,/

//

L (T

ASSEMBLY OCCUPANCY,NO FIXED SEATING

MOST

TRAVEL
— DIST ANCE

ASSEMBLY OCCUPANCY, FIXED SEATING

I
]

[TRAvEL DISTANCE
} |

= < 1
=

ENT
FIREDR.

=t

APARTMENT OCCUPANCY

Measures travel distance from door that leads from space

10 exit.
[T |
AVEL: \\ F— 1
sl 3 [0
</

(= o

—|
1l =i
11l

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.

REMOTE POINT

DESIGN CRITERIA (coNT'D)}

CUMUL ATIVE 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, generaliy for
multistoried single occupancy buildings in most cities, exit
requirements are not cumulative.

FOURTH USE AND AREA

SAME FOR
EACH FLOOR

STAIR WIDTH
SAME AT EACH
FLOOR

SECOND

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. |f the
same people use different occupancies at different times,
exit units for each aren’t cumulative.

CORRIDOR
2UNITS 2 UNITS S UNITS
M /'[ ~WIDE

] /

CLASSRM
ASSEMBLY (ONE UNIT)
OCCUPANCY ri__

(EIGHT UNITS )* q
Cm—

P

—< L
CLASSRM.

\ (ONE UNIT)
NqaUNITS AT ENTI

N| AL

2 UNITS

2UNITS

* Used at different times by same people who use class-
rooms. |f 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— |
WALL LOCK -
ERS, FIRE

EXTINGUISHER
ABS A
RADIATORS—"
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SMOKEPROOF 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.

ENCLOSED STAla\}_\

=
>

I
I

OFFICE OCCUPANCY

OFFICE OCCUPANCY

BALCONY, LOUNGE

UNENCLOSED
STAIR._

AUDITORIUM

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 gualify
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 10 the ground
level below and a permanent place of refuge out-
side the building.

HORIZONTAL
EXIT FIRE DRS__——; \ NOTE. Space on side

of fire barrier must be
farge enough to acom-

modate occupants from
the other.

2 HR FIRE WALL

CONST. OF walLL

OPGS. AT THIS LEVEL
ABOVE 8 BELOW EXIT ENTRANCE
MUST PROVIDE FIRE | FIRE OR
SEPARATION

==
L
% % Ir»:xrr £
HORIZONTAL STAIR/

EXIT FIRE DRSS
\/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 10
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).

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

PASSAGEWAYS

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

UNITS EXIT WIDTH,

2 AT EACH END

OF EXIT accESS
ASSA E\

1N
NG
\\ CORRIDOR _]
P

GROUND FL.EXIT DRS.
Kz UNITS

2UNITS
WIDE!
GROUND FL.

EXIT DRS. g |
(4 UNITS)\

AN
I

EXIT
PASSAGE
WITH 2 HR
ENCLOSURE |

ki SFFicE
. 7
\WU\
\ EXIT
3 UNITS FIREORS
L
Yk ONE UNIT \

EXIT ACCESS DRS:
ASSEMBLY OCCUPANCY
(2EXIT UNITS)

- ONE UNIT GROUND FL.
= EXIT DR

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-
1y 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 ailowable
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).

EXIT ENTRANCE

PROTECTED VIEW.
\ | FIRE OR.

WINDOW
)
>
24R. WALL
£ 1IN

(E XIT PASSAGE

lte——HOSPITAL SUITES —»

- - T
NOTE: More than 3
risers constitutes unencl.

exterior exit stair

HORIZONTAL EXIT o

/FIRE DRS.

A

HOSPITAL SUITES-
S EXIT STAIR

- ~~
EXIT DISCHARGE © EXIT ACCESS \_ EXIT AccESS  y / I
PASSAGE PASSAGE ’ PASSAGE ' —|
) lsrounD _/ |/ \l/ erouno FLd—21\
couRT ELOOR EXIT ORS.
EXIT D.P.

EXIT STAIR

' COURT

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 bldg.

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
%PPLICABLE CODE
]

NEVER LESS THAN
/SRISERS ‘
|

—

N_NOTE B
SECTION
TYP DIMENSION OF
I'-0" EITHER SIDE OF DOOR AN DISIMIDIIESS
WIDTH MAY VARY SANS
DR WIDTH
L A
1 &
STAR

RAMP DN. [LEVEL [RAMP UP |[LEVEL | RAMP UP LEVEL 1\ | Lev.| Rame ue PLAN

Note A: Ramps are divided into two types (Class A or B)
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
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m CROSS AISLE

~VARIES SEE THEATER SEATING PAGE FOR SPACING
M ’ 5

I'WVARIES

|

T MAY NOT BE " T‘”
REQ'D.
— O
-2
(4o}
. 40
2 wkw
o wom
- I 02
w e
= SN
93 04— " SEE NOTE 3
50 ol F—SEE NOTE 4 BELOW BELOW
J u
(] 70
[ S= .
o Sk NOTES :
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

LADDER TO ROOF IF ROOF DOES NOT

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 — 8rick up all existing openings below runs of
stairs, bridges or landings.

3 — Fire escapes may be paralle! 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.

STORM SASH NOT PERMITTED
SCREENS MUST BE EASILY

FIRE ESCAPES

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

DEFINITION OF PLACE OF PUBLIC
ASSEMBLY

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.

MEANS OF EGRESS FOR PuBLIC
ASSEMBLY OCCUPANCIES

")
'36 (SEE NOTE 1}
w@
0«
Oy ol
4z
§ (7)1 EXIT ACCESS CROSS AISLE
}_
=0 g )
X1 < C |
wd W ]
o 9]
o] R J
TR = .
08 g)) ALLOWABLE SEATING
i o | PER ROW VARIES
O O 1 (SEE CHART BELOW )~
z2%
%‘ff 9 — i
20 tﬁ_f_—f':l
\ X T ™~
\ u L]
= =

\OUTLINE OF EAkCONY\/
ABOVE

LoBeBY

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

NUMBER OF SEATS PER ROW [CLEAR PASSAGE

18 OR LESS 18 INCHES
3% - 19 20 INCHES
45 — 36 21 INCHES
46 OR MORE 22 INCHES
NOTES:

1 Stages or enclosed platforms have special fire
protection requirements.

2  Main entrances must accommodate one half the
required number of exit units.

3 Provide one 3 wunit exit door each side for each
five rows (see exceptions and variations on Theater
Seating page}.

4  Maintain constant width for exit access cross
aisle equal to widest aisle served plus 50% ot all
other exit access aisles.

5 Aisles must terminate in cross aisles, foyer, or
at an exit and should increase in width in the direc-
tion of required exits proportional to number of per-
sons they are required to handle.

UPPER PART OF
AUDITORIUM BELOW

EDGE OF BALCONY —

)

MAX. 7 SEATS—__

SEE NOTE 2
BELOW

=
fu
=
v EXIT ACCESS CROSS AISLE

o 2]

== 4

{ I

SEE NOTE 3 BELOW \_
SEE NOTE
SEE NOTE 4 BELOW 3 BELOW

UNENCLOSED EXIT ACCESS
STAIR TO FLOOR BELOW

NOTES:

1 — Furthest distance of travel must not exceed
allowable travel distance (see local code).

2 — Maximum length 20°—0"‘; minimum width
3'—0" or 2°—6" if serving less than 60 persons.
Increase 1 1/2" for each five feet of length.

3 — Minimum width 3'—6". Increase 1 1/2* for
each 5 feet of length (see Theater Seating page}.

BALCONY FLOOR PLAN
(CONVENTIONAL SEATING)
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Fire Protection for Vertical and Horizontal Openings

OBJECTIVE AND METHODS

The objective is to maintain fire compartmentation of a
structure by minimizing 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 &8 APPLICATIONS

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 !/ hour ratings. Class C openings are in corri-
dors and room partitions and hold a %4 hour rating, while

Class D, E and F openings occur in exterior walls, the
former where openings are subject to severe fire exposure
(* 4 hr) and the latter two in moderate to light fire ex-
posure conditions (!/2 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.
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DUCTWORK ,PIPES AND DAMPERS

i\l

CHIMNEY
AND STACK

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 obligue 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 sg. 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.

DIAM.IN E XCESS
sSa i

~gOF 20
—

)
T

OPENING

—
3

bodese

2
X

%
o

SHALL NOT:
EXCEED
a -0

TOTOTeTOT;
.0.. 0.0'0

s

2
X2

1 VERTICAL
®

P
® \L MR SRR ®

DIAM. LESS'
THAN 20 SQ.
IN

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.

N

NOTE: CONSULT YOUR
LOCAL CODE FOR
RATINGS AND APPROVED
ASSEMBLIES

PLAN

MA X 30° %
X le
5'-6' HIGH ENCL— | % Q/
20" - 30" DRAFT- 44 /
CURTAIN
SECTION

WATER S8PRAY 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.
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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'—0"".

RESIDENTIAL OCCUPANCIES RESIDENTIAL OCCUPANCY | Minimum Residential Room Size t11t

The adjacent chart summarizes the requirements of the various model DESCRIPTION | UBC | NBC | BBC SBC

codes for residential occupancies: Living Room 120sq. ft. | Habitable Habitable Habitable
Living and Cooking | 150 sq. ft. Rooms Rooms Rooms
Living and Sleeping 150 sq. ft. 70 sq. ft. 400 cu. ft. 125 sq. ft.
Bedroom | 90 sq. ft.t Per Per
Efficiency or Bachelor Apartment | 220 sq. ft.t1 Person Person
Kitchen 50 sq. ft. 60 sq. ft. ttt
Kitchen and Dining 1 90 sq. ft.

t Add 50 sq. ft. for each occupant over 2.
t1 Add 100 sq. ft. for each occupant over 2.
tt1 Kitchen without bedroom 50 sq. ft.
t111 UBC = Uniform Building Code.
NBC = National Building Code.
BBC = Basic Building Code.
SBC = Southern Building Code.

LOBBIES LOBBY PRELIMINARY ASSUMPTION
Lobby sizes should be determined by the anticipated use and number DESCRIPTION !WIDTH OR AREA
of occupants. The adjacent chart may guide preliminary assumptions: Elevator one side | 6—0" minimum width
9'—0" ample
Elevator two side 10"—0" minimum width
112'—0" ample
Theater Foyer | 3sq. ft. per person
Waiting Room 11172 sq. ft. per person
CORRIDORS CORRIDOR [ PRELIMINARY ASSUMPTION
Since corridors are primary means of emergency egress from buildings, DESCRIPTION !CORRIQOB WIDTH
State and Local Codes have established minimum width. Normal circu- Residential: Bedroom Hall | 30" to 5'—0"
lation dictates greater widths. Traffic load, door swings, length of cor- Service Hall 3'—0" minimum
ridor and type of illumination should be considered in determining cor- Dormitories 5-0"to 7'-0"
ridor width. The adjacent chart may guide preliminary assumptions: Office Buildings 5-0"t0 7'—0"
School Buildings 8'-0"to 12'-0"
Hospital 8—0" minimum non ambulatory
STAIRWAYS

Exit stairway width is generally determined by code minimum. Some
codes have the same minimum width requirement for stairs and corridors,
others require stair minimums greater than corridor minimums, while
others have corridor minimums greater than stair minimums. Be sure to
check the local code authorities having jurisdiction.

VARIOUS OCCUPANCIES VARIOUS OCCUPANCIES | Required Square Feet Per Person t111
Preliminary room size assumption may be determined by the number of DESCRIPTION UBC | NBC 88C | S8C
occupants. The adjacent chart summarizes the requirements of the vari- Assembly Areas: Eihcs B 2 | & | 6 | &
ous model codes for various occupancies: Movable Seats 15 { 15 15 15
Educational: - | 40 40 -
Classrooms 20 - = | 40
Shops 50 - - 100
Institutional - 150 150 125
Mercantile: Ground floor 30 30 30 30
Basement 20 30 30 | 30
Upper floor 50 60 60 60
Office 100 100 100 100

CEILING HEIGHTS
Minimum heights are governed by code. Generally accepted residential

ceiling height is 8'~0", however many codes permit 7°'—6 " ceiling
height in habitable rooms and 7'—0" in corridors. Room function
(gymnasium, or bedroom), width, type of illumination, type of structure,

SPACE WIDTH | PRELIMINARY ASSUMPTION
__CEILING HEIGHT

attic or plenum requirements, duct and pipe ways should be given pri- 7" t0 10° 7'—6"to 9'-0"
mary consideration in determining ceiling heights. The adjacent chart 10’ to 16" 8'-0"to 9'-6"
may guide preliminary assumptions: 16’ to 24’ 8'—6’’ to 10'-0"

Raymond Ziegler, FAIA; Allisan, Rible, Robinson & Ziegler; Los Angeles, California



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 the 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 bldg. {paved)  1/2 of area
Canopies 1/4 of area
Two story room 12 of area
Penthouse (headroom height) 2/3 of area

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

GROSS BLDG. AREA

N

w

ATTIC OR HALF-STORY
FULL AREA WITHIN A 7, AREA
HEADROOM OF 5'-0"

. 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

{SIMILAR TO G.S.A. STANDARDS)

a. NET ASSIGNABLE AREA OR "NET USABLE

SPACE".

(Include interior columns or necessary projections)

. CIRCULATION AREA
(1.) Horizontal—corridors, lobbies, ent. tunnels,
& bridges.
(2.) Vertical—stairs, elev. shafts, & towers.
. MECHANICAL AREA
(1.) Boiler rm. elec. vault, etc.
(2.) Cooling towers, enclosed shafts, duct-
space.
(3.) Toilets & restroom lounge area.
CONSTRUCTION AREA (STRUCTURE, WALL
THICKNESSES, ETC.)
. PARTIAL AREAS (SEE 1.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.

o

o

o

a

®

STAIR TOWER

£

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.’”
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.

PENTHOUSE
23 AREA

OVERHANG

BLDG AREA

NET USABLE SPACE

m
ity
~{ | BAsSEMENT

il FINISHED, FULL AREA
= UNFINISHED, 72 AREA

ITEENETENEM

CANOPIES
ASSIGNABLE

COVERED
GARAGE DRIVE
2/3 AREA /3 AREA

SENENTE

/a ARD
T

OPEN AREA UNDER
BUILDING 2 AREA

VERTICAL SHAFTS NOT INCLUDED

IN GROSS INSIDE SPACE

=~CRAWL SPACE
NOT INCLUDED

TUNNEL OVER 6'-0" WIDE
W/SLAB - FULL AREA)

COMMERCIAL EXAMPLE

PLAN EXAMPLE NO scaLE

,._Er’l M M L I
20 20 DISREGARD EXTERIOR
< NET ASSIGNABLE COLUMNS NECESSARY
N SPACE CL TO BLDG. STRUCTURE
4 56 . BEYOND FACE OF
X OUTSIDE WALLS
3 = 2aq
8 2b 4 (2) || ™
g INCLUDE IN NET f
2b(2)~_\%%+ 2¢(3)

W ELF L ﬁ_lj

) T LI

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

COURTYARD
EXAMPLE




Building Cube Calculation
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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 D101, 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, it
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 (*/3) volume for:
Non-enclosed porches, if recessed into the building
and not having enclosing sash or screens.

b)  One-half (/1) 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: !n 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; fandscaping;
sewage disposal system; power plant; wells or other water
supply; utilities to the building. Also fees for Architects,
Engineers and specialty consultants.

DORMER -
FUuLL VvOLUME L
7 \
7
s 1l
GABLE s il
ROOF / 2
// { a |
/ "]
FLAT ROOF 28 _B_ _ Py P S —— MECH. PENTHOUSE INCLUDED AT
B ' 2/3 VOLUME
ToTAL wiDTH 0 \
ENCLOSED 14 N\
T BAY — PORCH W \
FULL [VOLUME FULL ] RECOMME ND \
7 | ~VOLUME EE==s==a oo s OPEN SHAFTS
T 4| PorcH ’ INCLUDED 0
- & / OPEN PORCH B 0| EXTENSION &l AT Vs
I ar WITH;N HOUSE SCREEN NO SASH, O\ VOLUME
9 0 USE 2/ VOL. 53 E| ~o screens | & —\\\\
u ] USE Y2 VOL= \
I % #-SASH 1S i
i T Ml e | (e (] et PRI — A —— e
= =
HARE A — Lo | i LI; 0
Y2 VOL- GRADE | ] I omiT
UME | I i STEPS
BOTTOM OF FLOOR i 1
SLAB B e =
i
TRENCH -FULL VOLUME L 4:—TRENCH BEYOND

EXAMPLE SECTION

EXAMPLE ELEVATION

ROOF PL AN ELEVATION

HIP
(RIDGE I
3

S

ROOF PLAN ELEVATION

CUBE ADDITION FOR CONNECTING ROOFS

VOLUME =Yg W x L x H
SEE DIAGRAM ABOVE

TYPICAL ANALYSIS OF CUBIC FT. COST

CUBE DEDUCTION FOR HIP ROOF
DEDUCT FROM CUBE FOR GABLE ROOF
FOR 1 HIP END Y% x WxLxH
FOR 2 HIP ENDS—'/S xWxLxH

=3

Bldg. Example Unit | Length | Width Height | Area | Factor | Cube [ Cost pem Total
Cu. Ft.” Cost
A 20 16 32 320 1 10,240 | 100 10,240
B |10 5 10 50 12 | 250 | 200 500
25 12 30 300 | 1 | 9000 | 150 13,500
| | | | $24,240

# DETERMINE VARYING UNIT COST DIFFERENCE

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

CALCULATE EACH
SETBACK PORTION
SEPARATELY—"~

| RECESS NOT
INCLUDED

INCLUDE
" COVERED
RECESS
AT 2
VOLUME

CONBIDERATIONS IN DETERMINING
CUBAGE OF MUL TI-STORY BUILDING



16 Principles of Fallout Protection

PRINCIPLES OF FALLOUT PROTECTION

TIME
Radiation intensity decreases 10 fold for every 7 fold increase i:? X X
in time. GROUND CONTRIBUTION - DIRECT
DISTANCE Some radiation comes directly from ground sur-
The farther fallout travels, the more radiation decays before lece)
falling to earth.
SRR 2 o m® GROUND CONTRIBUTION - SKYSHINE
_ » » Some radiation is reflected from particles in the air.
Shielding is accomplished by the weight of material used as a
barrier. SQ
PROTECTION FACTOR - PF F XX X X
GROUND CONTRIBUTION -
A factor used to express the relation between the amount of CEILING SHINE
fallout gamma radiation that would be received by an unpro- Some radiation is reflected by the ceiling or
tected person and the amount that would be received by one other horizontal plane. *
in a shelter. For example, an occupant of a shelter with a Pf / \\
of 40 would be exposed to a dose of /a0 (or 2 '/2%) of the
rate to which he would be exposed if his location were unpro- |JX_ X CRIN X S X .
tected. ! \ / J
01 g
X X X X X X X

MINIMUM REQUIREMENTS FOR PUBLIC r
SHELTERS -OFFICE OF CIVIL DEFENSE %FAEIL_JNSDCE_?#E':IEUTION— ROOF CONTRIBUTION
P M e e » a0 Some radiation is deflected by the wall. Some radiation comes directly from the roof surface.
Areaplrperson .. .......ooovueivnnenenn: e 10SIE
VOIUMe Perperson . .......cooouieeeenn e 65 C.F. RADIATION TYPES AND SOURCES
Fresh air per person . .. 3C.F.M
Meansofegress. ......... ... ... . 2
Number people per egress . . .. ............. ...... 200
Volume of storage per person

(withwaterdrum) . ... .................. [B5ICHES
Volume of storage per person

(without water drum) . ................... ... 9ICIE. X X X X X X x x
Number of people per toilet .. 50
Light in sleeping areas (at floor) B 2F.C.
Light in activity areas (at fioor} ... ... ... ... . BIRICE
Light in administrative and medical

areas (atdesk) ........ ... ... ... ... ... 20F.C.

X X X X X

Accessible trapped water in plumbing system Is taken into ac-
count when determining the amount of water to be stored.

ABOVE GROUND
AREA=|0O00 8.F.

wT. OF WEIGHT OF ROOF-PSF
Toilets are not required by the Office of Civil Defense but if WALL;Z)F'SF 50 100 l 200 300
| is fi 4 5 | 5 5
included should be based on this figure. CEie crEvLE = : = = =
AREA 31000 8S.F 7 T e e
NOTES WT. OF , CONSTRUCTION 2
FLOOR-PSF| OF FLOOR = 300 16 | 85 | 345 | 910
The Office of Civil Defense requires that Protection Factors 20 = %5
for all public fallout shelters be certified by an architect or W‘?D WEME
engineer qualified as a Fallout Shelter Analyst. 50 4" concrete 50
125 10" concrete 220
Public shelters are stocked with emergency supplies which in- 225 18" concrete i 2000

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

APPROXIMATE Pf VALUES FOR SMALL STRUCTURES
Public fallout shelters are identified by a black and yellow sign.

X X X X X
10
el
- d 100
] 200
250
200
100
0 5 | 1 B | X 50 X
0 [T [ 1000
Ptiz-2 Pf2-10 P11IO-50 P{50-250 Pt 250-1000 P! VARIATION AT
OIFFERENT FLOORS
Above ground areas Small buildings having Central areas of some upper floors  Center of some up- Central portions of some upper floors in
of low buildings in- partly exposed base- in a multistory building with light per floors, base- high-rise buildings (more than 10 stories}
cluding residences, ments (or first floor of floor and wall construction. Base: ment, in heavy mul- and basement in a multistory structure
stores, light industrial heavy wall structures). ment in a 1 or 2 story building. tistory type with heavy floor and wall construction.
types of structure. building.

APPROXIMATE Pf VALUES FOR VARIOUS BUILDING TYPES & LOCATIONS IN BUILDING

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



Fallout Exposure Control and Shielding 17

il g d

X X _X & IIx x «x

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

X X )()()t__)c__ﬂf———"""’“'ﬁpL 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

\

llxxﬁ(\yxxxx

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

SCURCE AREA
OF EXPOSURE

TECHNIQUES OF EXPOSURE CONTROL

|
fe—— muTUAL
| SHIELDING
PROVIDE INTERIOR ROOF OF ADJACENT
MASONRY PARTITIONS OVERHANG | BUILDINGS
|
RAISE [l fm— |
WINDOW SiLLS
AND MINIMIZE
WINDOWS |
SCREEN WALL
ROOM CORR ROOM
PLANTER

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.

BLACK ON

PUBLIC SHELTER SIGN

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

"SLANTING" IN DESIGN
FILLED WITH SAND

Increase sill heights OR GRAVEL

HOLLOW
BACK -UP

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 VENEER

Increase weight of walls

INCREASE THE WEIGHT OF

Depress building in ground WALLS

Use shields for openings

2 y2r CONCRETE
(NORMAL)

S5"CONCRETE (OVER AREA
TO BE PROTECTED)

FURRED

< oucT
SPACE
OPEN WEB

STEEL JOISTS u

e— 2" SOLID MASONRY
WALL OR HOLLOW
BLOCKS WITH SAND
FILLED VOIDS

ROOM CORRIDOR

SHELTER
i _/1,4_

INCREASE THE WEIGHT OF OVERHEAD AND WALL CONSTRUCTION

ROOM




18 Miscellaneous Bathrooms and Lavatories and Fixture Clearances

FIXTURE LINE

L Of
FIXTURE LINE

A
it
/N 12w
L N 1Ry
| | :lL—l
o A,

-*T/VALL. OR f
FIXTURE LINE

WATER CLOSET LAVATORY SHOWER
FIXTURE CLEARANCES
A B c
FIXTURE | MINIMUM | LIBERAL | MINIMUM |LIBERAL |MINIMUM |LIBERAL
WATER 12" 18" 5 22" wall — 18" wall — 36"
i | | fixt. — 18" | fixt. — 34"
LAVATORY | 2° | 6" 14" 22" 18" 30"
SHOWER | 2 | [ 18" 34
TuB(RECT) | 2” & |wali — 20" " wall — 34" 2" 8"
| fixt.— 18" fixt.— 30"
o w [
Tus(sal |2 | 4 i I
TYPICAL ARRANGEMENTS
C= — =) =) C
TWO FIXTURE
5] = =

0 g/C ]

THREE FIXTURE

@]

=]

FOUR FIXTURE

b | C

i@

FIXTURE
| LINE —

—— ;

WALL OR
FIXTURE LINE/

[l 1
FIXTURE
|"KI_INE

A«

e e L
- FIXTURE
o LINE&—/—

TuB (RECTANGULAR)

TUuB (BQUARE)

= HEIGHT
. | 8 D) (g
15
N o
< lw
¢ WIDTH
N0 18
=
BIDET
e
NOTE ;

1O

ROOM DIMENSION MAY BE
DETERMINED BY APPLICATION
OF FIXTURE CLEARANCES
TABULATED ABOVE

%@r@ ol

FIVE FIXTURE




Three - Fixture Bathrooms
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THREE FIXTURE :

NOTE: SEE FIRST PAGE OF THIS SERIES FOR "MINIMUM" AND "LIBERAL' FIXTURE DIMENSICNS
LIMITED LIBERAL MINIMUM
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Multiple - Fixture Bathrooms

THREE FIXTURE

LIMITED LIBERAL - FOR HOSPITALS, THE HANDICAPPED MINIMUM
OR THE AGED, ETC. N
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NOTE: MULTIPLE ACCESS BATHROOMS ARE HIGHLY QUESTIONABLE FROM POINT OF VIEW OF PRIVACY,; FOR SPECIAL OCCUPANCY, USUALLY .
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Residential Laundries 21
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LAUNDRY EQUIPMENT CLEARANCES DATA FROM U.S.DEPT OF AGRICULTURE

SCALE: 3/18"=1'-O0"

IRONING AND

FOLDING
IRONING BD.

FOLDING TABLE >
WITH STORAGE
BELOW AND

RECEPTION AND
PREPARATION

3 oo0ao @) 20305 0o@R 2D 99005590 @)oo aaitass

[ 4 SOAP STORAGE
WASH | ABOVE

TRAY!

i

SEWING EQUIP-
MENT CuUrPB0D
ABOVE

STORAGE HANGING RACK @
ABOVE 2
IRONER A -
OPEN Fﬂ CHUTE TRAY \V
CHASE |

\ NOTE: :
'_ CHASES SHOULD WASH .
DRy | RUN FROM FLOOR .
DRYING CENTER TO TOP OF MA - -
CHINE TO ALLOW @

FOR PIPES,HOSES
ETC IN ORDER TO DRY .
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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

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
cheneties 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:

A useful rule-of-thumb 1o 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.

square footage in determining kitchen size during early tion.
planning stages.
A
|
) —
TO DR 5 o D —
TO R fF£~—9) |orwy
b = 0 0 lo/wi
i o e s
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| n | ZvEs c D/sw | OPTIONAL —
=53 b 00 - =
* ] U-SHAPE U-SHAPE
r P ke AREA.APPROX. B8O SO FT FOR 3 PERSONS TO S2 SQ FT FOR
6 PERSONS
L_J AISLE CLEARANCE 3 -O" MIN BUT NOT DESIRABLE 4 -O" IS ADEQUATE
AR AL EL s WAL PARALLEL WALL THE DISTANCE BETWEEN A,8,C, SHOULD AVERAGE 5" TO 20" MAX
AREA APPROX 68 SQ FT FOR 3 PERSONS TO B6 SQ FT. FOR
6 PERSONS
L -
Q0 |
A C O 1
| ] c *
=
* A i *
C
E— TO DR
[] H
0e ~ 00k~
| —
BROKEN-U BROKEN-U
AREA. APPROX B8 SQ FT FOR 5 PERSONS TO 96 SQ FT FOR
[oXe) 7 PERSONS
C
o0
e ) 71
[ | ook B el
— 110 Of | |
L-SHAPE L-8HAPE A B c g

SINGLE WALL
AREA APPROX 93 SQ FT FOR 3 PERSONS TO IIl SQ FT FOR
6 PERSONS

AREA APPROX 70 SQ FT FOR 4 PERSONS TO 86 SQ FT FOR
6 PERSONS

RESIDENTIAL KITCHEN ARRANGEMENTS

NOTE : SMALL KITCHENS USUALLY HAVE UP TO IO RUUNNING FEET OF COUNTER 8 EQUPMENT;
AVERAGE KITCHEN HAS UP TO 20 FEET OF COUNTER 8 EQUFPMENT

ﬂ{—% N

MIN

30" , 20"

loo] 20 jmer]
MIN

loo] 200 Jorod]
MIN

14

PANTRY TYPES USUAL EQUIPMENT INCLUDES DRAWER & CABINET SPACE FOR GLASSWARE, CHINA, LINENS; SINK 8 UNDER-COUNTER REFRIG

ABBREVIATIONS:

TN D/W = DISHWASHER

—'——‘—T‘ W.O.= WaLL OVEN

D.R. : DNNG ROCM

88 [OE - 8 J

88 . LIEI8S _
5 el | ©
° L] ?

D GENERAL NOTES

= = —— 30" |OO 1. For equipment not shown, such as covered ranges and

|. B8-0" = 10-0" USUAL under-counter refrigerators see manufacturers’ literature.
*

6-0" = 80" usuaL]
+

2. Consult local building codes for kitchenette require-
ments.

KITCHENETTES

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

CABINETS SHOULD PROJECT
FLUSH OVER REFRIGERATOR .~

FASCIA TO CLOSE OFF TOP OF
CABINETS MAY BE PROVIDED~_
™

o~
e S~
-
- -
- -
e -
e
-
-
-

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

-~

Looomay

30"-42"

¥

18

ae"

REFRIGERATOR CENTER
(RECEIVING AND FOOD PREPARATION)

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

RANGE CENTER
(COOKING AND SERVING)

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.

CLEARANCES AND COUNTER WIDTHS:

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.

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.

ON©) ik

ONO®,

=
- O O < il DD S ~ O O ~
T | |
Lo} Lo | Lo Lo | L= 4
D = 18" to0 24" Dy =18" 10 36" D = 36" to 42 D = 15" minimum
D = counter distance on either side of a Dy =24" 10 36" D = counter space between range and near-

cooking facility.

Provide work space on both sides of sink.
tf dishwasher is used allow at least 24" to
the right or left.

est piece of equipment.

Provide room at latch side of refrigerator
for loading and unloading.

e L

s

#-
D = 14" minimum

D = clearance between the center of the
front unit {or burner) and the turn of the
counter.

L] *

|
e

D = 14" minimum
D = clearance between the center of the
sink bowl and the turn of the counter.

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

< O O] R~

D = 16" minimum
D = clearance between latch side of refrig-
erator door and turn of the counter.

O O

e -

D = 16" mimmum
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
wall.
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Furniture Space Requirements

U O

I MINIMUM
o

MINIMUM MINIMUM
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S/4 BED < 'v
&'-10" WOOD ORESSER e
6-6" METAL |
LARGE s BED
3/4 BED

WALL SPACE REQUIREMENTS FOR BED & NIG

The average person requires 8 linear feet of drawer space into con:
tor clothing. Clearances required for the pulling out of

drawers and for access and entry into room must be taken

recommended for passage and are desirable for bedmaking.
The diagrams below show a relationship of square foot

HT TABLE ARRANGEMENTS

sideration. The bedroom clearances shown are

areas required when planning bedrooms with clothes stor-
age.
These must be included if required.

Sitting, writing, and makeup areas are not included.
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LIVING ROOM FURNITURE CLEARANCES

Mitchell Scott; Hugh N. Jacobsen, AIA; Washington, D. C.
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ADJUSTABLE
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TOE KICK

36" MAX.
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SECTION A-A

SHOE
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CHILDS

SHOES
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4_ BI-FOLD DOORS
TO STACK

DOORS CAN BE USED AS TACKBOARDS, CHALK

BOARDS, MIRRORS, ETC.
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TYPE OF DOOR.
P
] W
| B ROD
8 e ‘i M
L | |
0 SHELF OovER-T I ::
| |
1 ] = = L— i ‘ |
= | . = E —— (= il 2-on Tt
° DEPTH OF JAMB VARIES L 8'-0" MAX. A B B H ;
WITH WALL THICKNESS /| DESIRABLE | i
v AND TRACK TYPE. SLIDING D$one 0 MINIMUM ||
MIN GUEST cLOS SLIDING DOORS I IROCKE il f
4'-0o" NOTE: Consider door height & width relationship to || w 1|
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DRAWER FOR ACCESS. | I h
UNIT CLEAR OPNG :l I ‘ 1
1 = — s

HINGED DOORS
NOTE .

__“l\

HINGED DOOR

WALK - IN

CLEAR OPENINGS ARE DIMINISHED BY DOOR THICKNESS WHEN OPEN.

WALK -IN

ADULTS CLOSETS-NO SCALE

RECOMMENDATIONS AND ADVANTAGES

Recommended:

No closet bi-fold door should exceed 2°-0* panel. Largest
door stock in pocket and sliding door is 4-10".

All

All closets should have two shelves.

doors should allow easy access to top shelves.

Hinged doors — 90%

R. E. Powe, Jr.; Hugh N. Jacabsen, AlA; Washington, D. C.

IN DESIGNING CLOSETS FOR ADULTS AND CHILDREN
Advantages:
Bi-fold doors allow 66 2/3% minimum of closet to be opened at once.
Pocket slides — 100%

Sliding doors — 50% max. (varies with no. of tracks and doors.)



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.”
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 DRAWINGS :/&'=1'-0"

Small kitchens may combine in a cooking area funct
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May also have portable racks, cold cabinets, plate dispensers, etc.
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MEAT
Saw BENCH >
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SLICER —
D‘GRINDER
SINK —>
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| [BOARD
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MEAT & FISH PREPARATION
This arrangement is typical in places where meat and fish are prepared on premises.

Because of the availability of frozen and precut meat and fish this arrangement
may be modified.
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LAYOUT ABOVE

COOKING AREA FOR LARGE DINING ESTABLISHMENTS

Anthony J. Amendola, AlA, Forest Hills, New York
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AN STEAM TABLE SINK Y- PLATE WARMER -7 “STEAM TABLE SINK
SINK

MIXER
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Many designs can be adopted.

Arrangements influenced by size of establishment and shape of
space available.

DRAIN

Arrangements for washing glasses, silver and trays are quite similar BOARD

and may be designed within dishwashing area.

Many types of machines are available for all types of operations.

Flight type (straight line conveyor) and continuous oval shaped POT WASHING

conveyor systems are available. NOTE MACHINE MAY BE OMITTED

Anthony J. Amendala, AlA; Forest Hills, New York



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 with food preparation, cooking, and dish-
washing areas.

The basic installations for counter service are:

1. Back-bar
2. Front counter
3. lIsland

4. Combinations of above

KEY TO EQUIPMENT

1. Broiler

2. Open top range

Fry top range

Deep fryer -

Sink

Refrigerator

Cooks table with steam table inset

Griddle - counter type

Deep fryer - counter type

10. Steam table

11. Sandwich unit -

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 -
salads

heavy duty unit

OONO O DLW

refrigerator under

hot foods, sandwiches and

H‘H:: DDE .
2

UNIT A

D0EER0)
C

13
UNIT B

SHORT-ORDER KITCHEN

A short-order section in a main kitchen daes the same
type of cooking as behind-the-counter installations but
usually has heavy equipment larger than that used in
counters.

Unit B provides simpler service than unit A.
SCALE ALL DRAWINGS: |/8"= |'-O"

Anthony J. Amendola, AlA, Forest Hills, New York

BACK-BAR INSTALLATION

(SMALL)

Usually for a small operation with minimum menu and
rapid customer turn-over.

Has short counter; therefore usually uses straight counter
rather than bay.

NOTE :

Dimensions of counter and
work alsles are typical
for all details shown.

o o IT55a
(] g gdeEg S isiaanran=
20 16 19 19 11 12 13 16 18 17 14 19

BACK-BAR INSTALLATION (LARGE)

May have entire cooking unit in back-bar installation.

Lengthy counter requires duplication of coffee-making facilities.
Bay counter seating may be used also.

e
COMBINED FRONT COUNTER
AND BACK-BAR INSTALLATION
Usually for operations with limited area and staff,
and a larger menu.
May serve booths from waitress stand at end of
counter.

BOOTHS

T — 1 rmT T

(ST TS T [ B T Lo 1o

= I TR TT I
= }\ i T [T |
e — A e O 0w

OO D
T T
| [ |
| il
! (]
'
— .
0 O
[———]

- -~
(]
ISLAND INSTALLATION

May have straight or bay counter seating;
also allows for direct booth service by counter waiters.
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| O]\ I | | Wil | 0] SERVICE LEVEL
SODA FOUNTAIN LUNCH COUNTER LUNCH COUNTER DINING COUNTER CHAIR AT TABLE
FOR STANDING OR SITTING AT ALSO USED AS FOR CHAIR HEIGHT STOOL
COUNTER SODA FOUNTAIN OR IF ABOVE I'-6" AND COUNTER
DINING COUNTER HEIGHT ABOVE 2'-6" USE STEP

OR FOOT RAIL

SECTION THROUGH COUNTERS, TABLE, AND SEAT
SCALE @ I/4"= |'-0"

KEY TO ODOIMENSIONS

A. Work aisles;

Minimum width with one waitress is 2' — 3”. With two
or more waitresses working in one area, increase width O (4]
to2 — 6”103 —0".
B. All seats are 2 — 0" to 2 — 2" o.c.; depends on style OfF | a 1L & L2 hE )
and size of seat. — O E
a Z1 5
€. Minimum width is 2° — 3. Recom. width is 3' — 0". ol O 9] g ©)
D. Back-bar width depends on the type of equipment used. < % : : O
With only small counter appliances, 1° — 6 to 1" — 8" - O j j < o
may be adequate. L ) ng L.n
With reach-in refrigerator or heavy equipment; 2 — 0 f 0 X O
to 2 — 9 will be required. 0{_0 OO0 O (ONONONONONONONS O Z g o
8 {
E. Distance from counter to counter, with multiple bays, I | a——r e} I C
is5 — 0" t0 5 — 6. ‘ o ®)
F. Front counter width varies with the type of service pro- < O \_,,._J O
vided, 1' — 6" t0 2’ — 6" VEELES O o
G 1'-3"t01"-6". } ] OOOOOO
H 3 -0"-4-0" STRAIGHT SINGLE BAY
L 1"=-3"t
NOTE: L
Dimensions of work aisles, seating spacing, etc., do not DW J
vary with different types of counter arrangements. o =
See furniture pages for chair & table sizes. O < WAITRESS
SERVICE AT
O —1 |j THIS END
|
o a J O =
5 . _r. OC00000000000
(@) | i
o 1 [
TABLES )
5 A G S i
s
o o o o O Ohdhn 5]
L\ 10 o\ ) Jo e
Oo o OL) /0 B
O BOOTHS
OO, 0O | 11

MULTIPLE BAY COMBINED COUNTERS AND TABLES

TYPICAL COUNTER ARRANGEMENTS
SCALE : 3/32"= I'-0O"

1'-0"+
|
-6"TO  2-6"TO . 2-6"TO | . 3-0"%
N 2'-8" .l 3'-0o” 3-o" ‘I TRAFFIC
; ! RAIL —
3 RAIL
BACK 2 SERVING TRAY
COUNTER o COUNTER SLIDE
0
L
_0|
| [ 1é
-

CAFETERIA COUNTERS
SCALE:@ I/4"= I'-O"

NOTE COUNTERS MAY ALSO BE SET ON MASONRY BASES

Anthony J. Amendola, AlA; Forest Hills, New York



30 Seating Arrangements

B

A

000

N SQUARE ARRANGEMENT

{ ]
;

WALL TABLES

Lﬂl:%[u*‘—f ™

DIAGONAL ARRANGEMENTS

CLEARANCES
Az 6" MINIMUM (NO PASSAGE) TYPE OF ROOM MAX . MIN.
Az I'-6" LIMITED PASSAGE O B = = —
Az 2-6" TO 3'-O" SERVICE AISLE AN -1 | 7
TEA ROOM 12-14 | 10
DINING ROOM / RESTAURANT | 14-15  10-12
. A _ 18"t VARIES
. 1 1 CAFETERIA 15 | 12
LUNCHRMS: COUNTER AND | 20 16
< CHAIR - TABLE TYPES
INCL. COUNTERS, CHAIRS
- TABLES

ECGE CF CHAIR
DIRECTLY UNDER
EDGE. OF TABLE

=0

ELEVATION SHOWING RELATION OF
CHAIR TO TABLE WHEN A PERSON

IS SEATED

SEATING ALLOWANCES

These figures are rule-of-thumb for square feet per-person
(non-standardized), and are to be used only for making an
approximation of seating capacities.

TYPICAL SEATING ARRANGEMENTS

PERSONS [Aor B | X
AoRB 2 1"-8"to | 2= 5" to
+ 2 g 36"
4 2—-6"t0 | 3—6" 10
3_o~ -3
SQUARE
PERSONS [ A [B
8 2©NONE |3 -6"t0| 2 -0
SIDE } 4 — ou
2 2-0"t0|2°-0"10
o _ g 2 g
< = 3—-6"10
4-0" |2-0"t0
& 50"t 30"
8 0"
RECTANGLE

Tables wider than 2'— 6" will seat one at each end.

PERSQE& A

2 -0
3 PG
+ [0

CIRCLE

Round tables are usually recommended only for seating 5
persons or more.

"A" dim. depends on the perimeter, (1'= 10" — 1'— 2
per person), necessary to seat required number. For cock-
tails, 1'— 6" is sufficient.

==
[ T
A —= D‘ 0
| Je 13
o Ll el
£ e
L c = = TYPES A [e c =
STRAIGHT| 1-5"t0 | 1'-2"10 | 1'-2"10 | 2~ 8" to
E ! | =6 Y| 1— 4" -4 | 30
PLAN ARM 1'— 5" 1= 7" 10 I 1"=3“t0 | 2-0"to
) ) 1—6" 20" 2_ 0" 3"
A With sloping seat back: 5— 4" to 6'— 2. Without —_ — T
stoping seat back: 5'— 4" to 6'— 2. LAY ERY =8 :,_ g Q| : _g o g,- g o
‘ SE (e | =
8 One person per side: 2'— 0" to 2'— 6", D 6 tm | 1'_ R . o
Two persons per side: 3'— 6 10 4'— 6" SRS =6 1,_ 6,, W | F=G | 2= '
s T (e (7D ROOM | -9+ | 1r-10" | 3-3"
Recommended max. for serving and cleaning 4'— 0".

c 1'-6"%
D 2-0"10 2'-6".

E 2"t06"
5'-4" TO &'-2" N
o" TO ]
+le 4"
o
3
<
o]
F
o
v
M,

ELEVATION

TABLES
Minimum sizes are satisfactory for drink service; larger

BOOTHS

CHAIR AND CHAIR DIMENSIONS

Chair rail heights are determined by dimension D.

sizes for food. Tables with wide spread bases are more
practical than four legged tables.

Anthony J. Amendola, AlA, Forest Hilis, New York

Local regulations determine actual booth sizes. Tables are
often two inches shorter than seats, and may have rounded
ends. Circular booths have overall diameter of 6'— 4" + .

NOTE!
OIMENSIONS SHOWN ARE NOT NECESSARILY
DRAWN TO SCALE



Vending Machines and Vending Cafeterias
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KITCHEN
TOILET —HOT FOODS i A\ ] ! A-I I A 1
__———}—CoLD FOoDS N A e —
F
AR EGININE RO . ‘
@ COFFEE l—HOT FooDSs ST
b ]
5 PASTRY Y S
% 1 ice :
MILK >
SMEN D 5 | CREAM
~
-~ é ISz &= CONDIMENTS, 8 B SRINKS TN
0 SANER? TRAYS, WATER, E ol
FROZEN REFUSE,ETC. 3 MiLK DINING AREA
4
I |} FOODS s WATER = e u
MILK 0 N . 9
—t coLo 0 CONDIMENTS HOT FOODS lL':'J \?
x B 5 =
16’ s 0 RIEEFUSIE L CoLD FOODS O <
b1 PASTRY x Z S s D
x N z ouT
9 COFFEE D E 5 1 1 . SHOPPING PLAZA CAFETERIA
0 HOT FOODS 3
[} —— DINING ROOM
E, | | coLo
b FooDs REFUSE
[V OFF.
= —
- HOT FOODS || COLD FOODS
- HOT FOODS
o COFFEE
CIGARETTES | A PARKING
PASTRY REFUSE e — SPACE
COIN CHANGER ICE CREAM
CIGARETTES |
L oy CANDY t COLD DRINKS
PASTRY O COUNTER T CANDY
ouT COFFEE .
TOILET T CONDIMENTS, = || CIGARETTES
IN WATER 8 REFUSE L Ll REFUSE
INSTITUTIONAL OR COMMERCIAL CAFETERIAS WITH KITCHEN ROADSIDE CAFETERIA
TYPICAL VENDING CAFETERIA PLANS
SCALE: %e'= 1-0"
TL,"
T |
VENDING MACHINE DATA
I '.‘f TYPICAL APPROX. RANGE 15 5
MERCHANDISE > u b
F w o H w o H Les*| g |3
FLOOR TYPE=~F & |small 24 21 63 min. 24 21 63 275
o large 352 29/, 79 max. 35/ 30 Ya 79 Y2 680
o Beveraces |, |smal | 25V, [14Y. | 66 min 251/ | 147, | 66 213 |R | v
. large 30 28 68 max. 30 28 68 385
typical | 14 14 23 68
coLp e small 24 281/, | 63 min. 24 21/, | 63 445 = | v
g BEVERAGES large 35', | 29/, | 719 max. 351, | 34" | 80 875
0 |coLo = small 35> 21, 79 min. 35 212 79 640 2l v
T 8 Fooos large 352 |31 ] 79 max. 36, |31 | 79 985
HOT = small 39 16 /a4 63 min. 35 Y2 16 '/a 63 350 Y
] 1 \ [Fooos large | 357, | 317, | 79 max. | 39 317, | 19 B0 | "7
), LEG TYPE-L coLD & HOT | ¢ small 40 24 72 min. 35, | 24 72 657 | ol v
» FOoDS large | 3572 | 3172 | 79 max. | 40 317, | 19 880 | |
} I 31, 13 Y4 63 min. 31%a 13 Ya 63 250
.- e £ |sma
; oS s { [Darge [0 22 79 max._|_a1 22 79 580 | v | o
| Pl typical | 354 | 12 58 298 |
k small 39 13 Ya 63 min 31 % 134 63 232
F
T large 38 17 79 max. 89 17 79 438 = is
WALL OR % L |small 30 17 66 min 30 12 48 '/, | 283
» SHELF TYPE-wW "] large 34 20 49 4|  max. 37 /. K22, | 66 350
E [ wee L [small_| 31 31 72 min._| 31 2 72 380 | - ‘0
NOTE: No hot water required. 0 ] large 40 24 79 max. 40 31 79 657
Waste disposal—into bucket, where required. coin w |small 147/, 9% | 24 min. 147, 9. | 24 65 s lo
Ventilation space at rear—up to B8”. CHANGER large 24 %/, 9, 25 Y4 max. 24 3/, 93/, 25 Y4 137 l
Service access—generally from front; also at
top for some cigarette units. * Net Weight R—Required V—Optional, or Varies O—Not required. Cold water only.

C. K. Hirzel; New York, New York;
Howard Vermilya, AlA; Lawrenceville, New Jersey



32 Theater Sight Lines

FACE OF SCREEN OR CURTAIN l
LINE FOR LIVE SHOWS — — ]

—

TYPICALLY 5'-4" 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 " PER ROW

TO ACHIEVE REVERSE i

- 4

REPEAT DATUM OR CHAIR
SIZE SPACING

SEE SECTION FOR LOCATING FIRST ROW

5" HEAD CLEARANCE | |
AT ALTERNATE ROWS

I

TTFOCUS POINT

EYE LEVEL

3-g"

_~——FLOOR LINE AT FIRST ROW

FLOOR SLOPE & — E aer Al -
- . > ;

DETERMINING THE MAIN FLOOR SLOPE DIAGRAM SCALE USUALLY Ya'"= 1-0" HORIZ., 4", %" 2": 10" VERTICAL

Balcony sight lines similar but start from rear row forward, Floor curve varies only with first row location & focus See local code for maximum aisle slopes permitted:

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. %/3 width of screen
or acting area is in view.

COMPROMISE
OF TEN USED; GAIN

POOR SEATS 8 LOSES

MANY GOOD ONES

60° FOR GOOD SEEING
8 HEARING

40° MINIMUM FOR
BARELY TOLERABLE

SEEING 8 HEARING\

CENTER OF ROW
CURVATURE

BOUNDARY-

B.0.C.A. & B.B.C. allow 1:7 {1 ¥4/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.

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.

S SOME

—— BOUNDARY OF GOOD
SEATING AREA:
OPTIMUM SEATS 3w
TO sW FROM SCREEN
MAXIMUM 6W FROM
SCREEN

30-0" MIN RADIUS
USUAL TO FIRST ROW

(APPROXIMATELY
llaw BEHIND SCREEN)

SCREEN WIDTHS (W)

14'-0'" FOR SMALL MOVIE-
CAN BE USED FOR 16 MM

8 TELEVISION ALSO

16-0" TO 20'-0" OPTIMUM
25'-0" REASONABLE MAXIMUM
{NO ABSOLUTE MAXIMUM)

~— SCREEN

PLAN

F-O" TO 5'-0" BEHIND

SCREEN FOR SPEAKER——\
-

SCREEN
CENTER

APPROX HEIGHT OF
SCREEN 8/ X W —

=

30°MAX,

SEE SECTION BELOW FOR
LOCATING FIRST ROW

BACK WwaALL SHOULD NOT

(
ANGLE BISECTOR (LOCATES FOLLOW SEAT CURVATURE

CENTER OF ROW CURVATURE)

-~ PROJECTION
ROOM

Q° TO 12° BEST
20° MAX

PREFERRED NOT
OVER 30° TO 35°

/
I
]
L

30° MAX,

/3 MIN

=D,

H

L

BOTTOM OF SCREEN ABOVE 2
FLOOR AT FIRST:—O-V
S'- 4" AVERAGE

SECTION

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 = 125-150 CU FT PER SEAT

Warren Anderson; The Perkins and Will Partnership; Chicago, {llinois



Theater Sight Lines
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PROSCENIUM WIDTH (W)
30" TO 40" FOR DRAMA »
40 TO 50' FOR MUSICAL
60 TO BO' FOR OPERA
* 26' SOMETIMES USED
FOR INTIMATE THEATER

i

ACTING AREA
30'-0" USUAL
MIN, RADIUS

ON BACK LINE
5 OF ACTING
AREA

SAME DISTANCE
FROM FIRST ROW
AS LAST ROW IS
FROM FIRST ROW

PIT (VARIES)

P
~

TOTAL STAGE WIDTH. MIN. 2W ; GOOD 3WwW 8 UP

|

|

|

|

|

L\

‘, V2 W _MAX
A

DRAMA

23 W MAX.
MUSICAL 8 OPERA

EXTREMES. ALWAYS USE THE SAME

CENTER OF CURVATURE OF ROWS:
CENTER FOR ALL ROWS

ANYWHERE BETWEEN THESE

DEPTH OF STAGE. W TO |Y2wW

PLAN

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])

IS5’ TO 20' FOR DRAMA
20' TO 320' FOR MUSICAL 8 OPERA //
P A—
. 7
I
30°
MA X,

APRON- 2'-0" MIN. TO
I5'-0" MAX. (NYC CODE}

SIDE AISLES ARE BETTER
THAN SIDE SEATS\

IN PRACTICE, LAST ROW OFTEN
GOES CLEAR ACROSS, BUT
NOBODY LIKES THESE SEATS

GOOD SEEING 8 HEARING AREA
INTERMEDIATE AISLES 8
CROSSOVERS NOT SHOWN

LIGHT SLOT

BACK WaALL SHOULD NOT
FOLLOW CURVATURE

10'-0" TO .

TRAPS
SECTION

< 34 TvPICAL
o MAX

36"

ORCHESTRA PIT: I10SQ FT PER MUSICIAN PLUS
100 TO 200 SQ FT. WHERE PIT USED,

FIRST ROW WILL BE SUFFICIENT DISTANCE
FROM STAGE

LIVE SHOWS

TOTAL NET VOLUME

(DRAMA, MUSICAL, OPERA, BALLET)
(EXCLUDING STAGE) = ISO -200 CU. FT PER SEAT

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



34 Theater Seating

26" MIN ~——~

3.0" MIN
SIDE AISLE b 7 CEnTER O\

- AsLe Jus
13 TO IS
SEATS MAX
3-6" MIN CROSS
ASLE - INCREASE
AS PER CODE v
/

20 TO 22 ROWS
MAX (BO.C.A)

ALLOWS 27 ROWS
F SINGLE B8LOCK
FRONT TO BACK

.

NCREASE AS PER CODE
CONVENTIONAL PLAN

45" MIN EASY
PASSAGE BY
LSEATED VIEWER

30" TO 33" CODE

MIN
34" MIN RECOM.
o+

CONVENTIONAL SEATING

O (NOMINAL)

M.:\ka\'rjé’——*ﬂ

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 /4" per ft.
(8.B.C. and B.O.C.A), 1 '/ " per 5- 0"
{N.F.P.A,, UB.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 1o 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.

N3-8" MIN
SEE CODE

TO FOYER

NO OF SEATS PER ROW VARIES
NFPA ALLOWS §9 MAX -
T~NBC ALLOWS 100 MAX —
BOCA UNLIMITED

———TC LOB8BY

DOOR SPACING VARIES: NFPA
REQUIRES | DOOR PER 5 ROWS 66"
WIDE, NBC REQUIRES | DOOR PER 3
ROWS, BOCA REQUIRES | DOOR PER
25 FEET—_ N

TO FOYER
TO LoseY —Jd

i
OPTIONAL AISLE ~—_
‘L/\‘

CONTINENT AL PLAN

Note:

Many codes do not permit continental seating.

L DATUM LINES
| DRAWN ON
PLAN

39" MIN | IB"MIN _;, CODE MiIN
R NN 1 CLEAR
-+ RECOMMENDED | (s o
1
N
! W\
! \)
\
| / c
= ILe=y
| i L.~
|
AN E (
—_—
—

RETRACTING
SEAT

SELF-LIFTING
8 RETRACTING

SELF -LIFTING

CONTINENTAL SEAT SPACING

THEORETICAL
SIGHT LINE

SEE

15 "

L

VARIABLE
=

/DATUM OR
‘ CHAIR SIZE LINE

N

“"THEATER
SIGHTLINES"

pn'c»-«%

HORIZ / l
PROJ 1

VARIES

17"

— -

L-END sTaNDARD

—_—

STAND
~

VENTILATOR —4:

ARD
N

DATUM OR
CHAIR SIZE

fLINE —— |

o
.
n
- 1
\ T~
L N
1
I ~ 7
1

k- MIDDLE

PITCH I
= NS
| VARIES |

«

Ll

END STANDARD ELEVATIONS

AVAILABLE SIZES

FRONT ELEVATION

MIODLE STANDARD ELEVATION

Optional finishes: fully uphol-

1" RECOMMENDED
FROM WALL OR RAIL
FOR STANDEE

rMIN—_ || | 15" MAX
= (2 AISLE

CLEARANCE 3
| \RISERS)

RISERS

' RECOMMENDED

3

Aan

=) I stered, and molded plywood. k12“ MAX FOR 45° ANGLE (SEAT TO
26 74" [ ) WALL) AND 8Y%" PITCH B8ACK
| Om w8 Optional equipment: folding SIDE WALLS
27 Y. zZ3 tablet arms, folding writing shelf,
27 /4" Jg ’f riser mounted standards, pedestal
L2 el mounting using continuous beam 1" x
_2____ §89 support or cantilevered stand- ISLE LIGHT
2B UJJ? A ards — verify row spacings with FIXTURE
o G rq, N mfr. Folding and portable seat-
23 28 Y4 23 .
S s e %_ 3 ing usually not allowed in theater
24 29 /4" U(E)B work.
i
18" width not recommended — gz < Pitches:  measured either by
19" width recomm nd:d 5 u(g angle or horiz. projection. B /4" |
for ends of rows —ezo" t ozzx %EN usual max. — 6 ¥ 4, 7 V" AISLE WIDTH
usual for all locations. ° :ICDJ standard — 5 '/ 4" usual min, lerEAR Wit~
' Q E u
PLAN AISLES
TYPICAL SEAT DIMENSIONS CLEARANCES

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



Shower, Drying, and Toilet Facilities
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N o WALL 8 PIPE -
S | S X i T‘ SPACE — - = S = -;'_A
E { 7| —
\< 4 l o e | le-o éq: |
4 ca l\ e 5(6 alo |
P2l NN NN B N S L3P B RN
\STALL PARTITIONS FA S | Olo TOTAL LENGTH Fo-—-— - 1
RAISED CLEAR OF FLOOR |3 = L [ AT LEAST 35'-0 :
Al 7 F ) FOR "U" SHAPE 3_o" ! |
oo s I | ARRANGEMENT | ——P: T | |
= o ‘v’ kel -_I‘l - =
\ / \ / 00 o ! | I lq | WALKING | N
- g INDIVIDUAL SHOWERS I eANG
0 | WALL ' sHower
/ / | LINE OF GUTTER g [
= — + DRAINS (ONE e ! N
EVERY 3 OR 4 41 |
INDIVIDUAL SHOWERS M= ek A ) )
2 WALLS = =
—~— TO LOCKER RM.
0 L
TO
RECOMMENDED TOILET FIXTURES FOR GYM LOCKER SUITES POOL
FIXTURE NO. OF FIXTURES -BY PROFORTION MINIMUM
. . . 1
TEILETE E[{Is — 1 to 30 Individuals - 3 - ,Eggé—éop YING
Boys — 1 to 50 Individuals 2 !
URINALS Boys — 1 to 25 Individuals 2 ; [
Girls — 1 to 20 Individuals 3
AVATORIES —5e WEL
cAvA Boys — 1 to 20 Individuals 8 TEREL SERMIEE
U= |
|
AUXILIARY ROOMS FOR GYM LOCKER SUITES n
TOWELLING ROOM lr
10°-0" MIN 12'-0" OPT TOWEL SERVICE Area varies with material to be stored {room may also be
ROOM used to distribute uniforms)
. 3 EQUIPMENT Depends on drying time and No. of uniforms. This room
9 DRYING ROOM requires special heating and ventilating.
i o TOILET
5 -
< r M1zt
l |56 ‘ ’Qj Q
3z RECOMMENDATIONS FOR SHOWERING FACILITIES
[©0 M ™M ™M
f o BUILDING TYPE NUMBER OF SHOWERS TYPE
< D ——f"’ N - . - BOYS' LOCKER AND
Girls — 40% of peak period load + 1 to 3 Gang and in- SHOWER FACILITIES
SCHOOL individual showers dividual
GYNASIUMS Boys — 30% of peak period load can be Gang and
K ™ reduced by /3 for walkaround type walkaround
Women — 1 shower for each 250 women Individual
using pool.
L > SRR CVSED Men — 1 shower for each 250 men Gang
using pool.
COMMUNITY !VIir}i(num for women — 6 gang + 4 'Gantlg.and
¢ RECREATION individual individua!
L4 v BUILDINGS Minimum of 12 for men Gang
! >
]
Q
L
8'-0"MIN TO LOCKER RM.
—_—
10- 0" OPT.
A S t o
! — —
| M NOTES:
L . TOWEL HAIR ORYERS L
SERVICE 1. Both individual and master temperature
: control for gang showers. Individual temp-
| M erature control usually provided for indiv-
L : TOWELLING RM. idual shower.
E TOILET 2. Minimum gutter drain spacing equals
10'= 0.
L " —_— FOOT-DRYING LEDGE 3.  Height of shower head from floor:
\ Men 6'— 1"
TO POOL @ Women 5_ 9"
Children  5'— 0"
GIRLS' LOCKER AND SHOWER FACILITIES 4. See other page in this series for locker

(SHOWING GANG SHOWERS AND INDIVIDUAL SHOWERS)

Reed B. Fuller; Stetson—Spina Associates; Palm Beach, Florida

planning.



Gymnasium Shower, Locker and Dressing Rooms
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STORAGE LOCKERS

4" VENT SPACE-LOCKER PERFORATED AT BACK 4|
— —— e

I
[ 1 ¢ [ 1 H
[ — —
— ¢ |t i e | ler HH
as ul e (I ] < Fasd Ly
L ¢ - L

(6]
g —{ i3
| .- - L

3
— = — — ==
}— — |

—2 b < © = 2 L ok
L L 05 -
[ — 2w —
0L ||
u 1] 019} 1
o e Wz —d
)
|| L L B3 Ll L]
—JLJ

|

MINIMUM AISLE SPACE FOR DRESSING ROOMS

RECOMMENDED LOCKERS

FOI
ST

s
2.
3.

R GYMNASIUM CLOTHING
ORAGE !

7 '/2" wide x 12 deep x 24" high.
6" wide x 12" deep x 36" high.
7 /2" wide x 12 deep x 18" high.

| avERAGE
TRAFFIC

SCHOOLS

2 .0"
3 -4
2' -0

CIL LA

v|rn|o|0[m»
winfulafuln

Rule of thumb area for locker rooms (school gym-
nasiums and community recreation buildings)
14 sq. ft. per person (peak period load} exclusive
of locker space.

DRESSING LOCKERS

KER

RECOMMENDED
| DRESSING LOC
SIZES!:
! 12" wide x 12* deep x 48"
1 high.
5 12" wide x 12" deep x 12“
0 high.
©
1o _“’
°
¥
]
g
A

LOCKER ROOM
FACILITIES

Stationary benches

Mirrors for both boys and girls.
Shelves below mirrors for girls.
Full—length mirror for girls
Drinking fountain

Bulletin board

Lighting located so that aisles
and passages are well illuminated.
Windows located with regard to

height and arrangement of lock-
ers.

Adequate ventilation for all stor
age lockers.

NO. OF LOCKERS RE-
QUIRED FOR SCHOOL
GYMNASIUMS:

One dressing locker per student
(peak period load) + 10% to al-
low for variation in class sizes
and scheduling.

One storage locker per student
enrolled + 10% to allow for ex-
pansion.

GYMNASIUM DRESSING ROOMS &8 LOCKERS

TR
BASKET ROOM

_|BasxeT o)
RACKS 23
00 u
3.0" |2-3"| 3-0" 14
j e
-1 x o
]
(4 7
0
S0 T
A o~
J
n
COUNTER :tD,O:Q—t
Sl
o

SHOWER

ROOME

TOWELLING ROOMS

DRESSING

AREAS

DRESSING UNITS FOR COMMUNITY USE

Reed B. Fuller; Stetson—Spina Associates; Palm Beach, Flarida

BASKET RACK

ws= -1
LARGE BASKETS,

FOR

AN

10" FOR SMALL — 1
BASKETS / o 1o
DEPTH OF ] z| " 5_5' o
BASKETS 4 B
ST L "’EJ 1
T | I r_I
L1 HE \
'y \
| . 0} \SEA’\l
DRESSING ROOMS WITH LOCKERS
NUMBER OF DRESSING CUBICLES ENTRY
FOR SWIMMING POOCLS
| TO 12 BASKETS; | TO 6 LOCKERS YI' :
==
|

CRESSING AREA

L

r

[
B R

|
!

r== |
[ I | [ S
SHOWERS TOILET

[

BASKET ROOM

h—

JANITOR

DRESSING UNIT FOR POOL

e R S



Cabanas, Shower and Dressing Rooms
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]

/\\_L

1:] RATIO IDRESSING RM. TO SHOWER)
{PLANNING ALLOWANCE 22-32 SQ.FT.

PER DRESSING ROOM)

T

AL

ALLOW 22 SQ.FT./D.R.
TOTAL AREA= 88 SQ.FT.
2:)1 RATIO

N

/ L
/ L

N

t »
ALLOW 16 SQ.FT./D.R.
TOTAL AREA=96 SQ.FT,
3:) RATIO

RK

TS T

..../\t_i./\_

ALLOW 168 SQ.FT. PER D.R.

TOTAL AREA=I6 SQ.FT.
4:1 RATIO

| 1

NOTE

8ATH HOUSE STALLS ARE
USUALLY LARGER THAN
THOSE IN OTHER BUILDINGS
FOR B8EACH & OUTDOOCR
POOLS ALLOW | SHOWER
FOR 250 PEOPLE

3:1 RATIO

2:1 RATIO

3-6"TO

SEAT

| 3-6"TO |
= —or

DRESSING ROOMS WITH SHOWERS

[

ALLOW 20 SQ.FT./D.R. TOTAL AREA=240 SQ.FT.

4:1 RATIO (12 D.R., 12 LOCKERS, 3 SHOWERS)

B
—=

ALLOW 20 SQ.FT./D.R. TOTAL AREA=8I SQ.FT.

4:1 RATIO

COMBINATION SHOWERS AND DRESSING ROOMS

Reed B. Fuller; Stetson—Spina Associates; Palm Beach, Florida
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L T.N(—‘-
B 0 P
o | j__e-omo |
0 o 8- o"
o
PORCH —
0 o | AT
= 0
2 ' PORCH
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Stables
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TOOLS,
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p_z-on | e-or |

| BOX
STALLS

LIGHT
SWITCHES -

—

ASPHALT OR CONCRETE
PAVED PASSAGE
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CLEARANCES FOR l‘-ﬂORSE AND RIDER

NOTES:

Double row outside arrangements with stalls back to back are
sometimes used at fairgrounds. Waoven wire screening between
stalls is omitted in racing stables, and wood is carried to full
partition height. Combination protected incandescent lighting
and heat lamps, frostproof hose bib and water supply are
recommended where weather conditions warrant same. Passage
lighting shouid 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 conventiona! heavy-duty
hardware with locks for tack, feed and tool rooms.

I exterior
12'— o 12— on 12" - on ol rooms.
# o & f - walls of stalls are masonry, furr out and finish interior surfaces
SINGLE ROW OUTSIDE DOUBLE ROW INSIDE PASSAGE with hardwood. Passages are sized 1o accept machinery. A
tack room serves forty stalls.
ARRANGEMENTS OF STALLS,TACK AND FEED RMS - sScALE 4g'= 1! — O
€ | |
l { LIGHT FIXTUREY g | ,‘
1 _.L_ I e
MIN. ALLOW. T s PTD. PLYWD| _ ! |
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| OPEN POST!
126 SZ:‘lF::rKDN= CRECE GLASS ! | Tole
(109 AT e == pocreen HINY Jalouse | ‘
0 It < i 8 MASONRY OR \ —] wWINDOW I it : i
u IIf 0| WooD FiN S hd %
20 _ L " 3| WOVEN o)
‘ 4 XI — N ol <] WIRE W/ A L
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€, € ¢
\L 7' - O"FIN, TO FIN |‘ 10" — 0" MINIMUM 10'= 0" MIN — 12' -0" MAX b
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PLAN OF FEED 8 TOOL ROOMS

PLAN OF TACK ROOM

PLAN OF BOX STALL

DETAILS OF FEED, TOOL, TACK ROOMS A

Douglas S. Stenhouse, AlA, Washington, D. C.
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Automobile Dimensions
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| - il
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STATION
L -3 } \i WAGON
I, [ \
| _a\ |
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0.
S 7|
( O O ) ! ‘ | S |
I _ < } T LT
N 7 | | |
| | : ' T |
L L] , s | Cor 0 L
7 * 7 T
W -0l AND W- 102 ] L-104 _L-101l — L-105 3" 5
| ] o
- L-103
e w=-103 L= : %]l:
AMERICAN AUTOMOBILE DIMENSIONS - COMPOSITE ELEVATIONS OF AUTOMOBILE DEVISED BY AGS 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.
LINE OF
OVERALL DIMENSIONS MINIMUM MAXIMUM WALL
W--103 Overall width Corvette 6'-91/4” [Buick 6'-8"
H—101 Overa!l height Corvette 3'-113/4" |Jeep 5'-3 13/16”
L-101 Wheelbase Corvette 8'-2" Cadillac 11°-0"
L--103 Overall length AMC AMX  14'—10 1/4" | Cadillac 19'-0 1/4"
H-156 Ground clearance Pontiac 0'—3 11/16" |Jeep 0'-711/16"
ANGLES, RAMPS 8 DIAMS | MINIMUM MAXIMUM
H—106 Angle of approach (degrees)| Cadillac 19.2° Jeep 39.0°
H-107 Angle of departure Mercury 10.8° Javelin 23.8° /
(degrees) || WALL - TO - WALL TURNING DIAMETER
H—147 Ramp breakover angle Tempest 9.0° Jeep 24.0° T 1
(degrees)
Wall to wall turning diam. (ft.) Jeep 37'-8" Oldsmobile  49'—7*
REAR OF CAR DIMENSIONS | MINIMUM MAXIMUM FRONT OF CAR DIMENSIONS|MINIMUM MA XIMUM
HJ Deck at rear window to grnd. | Firebird 2'-9 13/16" | Checker 3’—101/2" H—114 Hood at rear to ground Corvette 2'-21/2" Checker 3'-10 1/2"
L—105 Overhang rear Camaro 34" Imperial 5'—4" L—104 Overhang front Jeep 2'-4 3/4" |Eldorado 3—8"
W-102 Tread width - distance Rambler 4'-7" Pontiac 5—4" L—131 Front of car to base Jeep 4'—4 3/4" Toronado 6'—0"
between ¢ of tires at ground of windshield n
H—104 Bottom of rear bumper AMC 0'=9 11/16" |Camaro 0-17" W-101 Tread width-distance Rambler 4'-8" Toronado 6'~-31/2"
to ground Ambassador between <€ of tires at groqu
H—153 Rear axle differential to Buick 0'-5" Chrysler 0'-71/2" L—123 Upper structure Corvette 4'—=7 1/2" |Rebel 11'=11 3/16"
ground
(C—— R (c—) R ( —) R (o —)
A =
= — — -
]
J
VOLKSWAGEN SEDAN VOLKSWAGEN MICROBUS
DIMENSIONS — SEDAN DIMENSIONS — MICROBUS
Overal) height ) 5 4'-11" Overall height 6'— 5
Overall Jength 13— 3" Overalllength 14— 6"
Wheelbase 7'-101/2" Wheelbase 7'=101/2"
Front tread width | 4= 3172 Front tread width ~ l4-s61/2"
Rear tread width 4'— 5" Rear tread width L - 4'- 8"
Overall width 5— 1" Overall width 5'— 91/2"




40 Truck and Trailer Sizes

SEE TABLE FOR MAXIMUM LENGTHS IN

- VARIOUS STATES 50'-0" & 55'-Q"
MOST USED

TRACTOR

1

WIDTH-8"-0"
LENGTH-17-6" TO 45'-0"

©© GOm0

[ —
—

SEMITRAILER & TRUCK TRACTOR

Turning radius of tractors and semitrailer depends on turning radius of tractor (50'—
0" practical minimum for long combinations).

MAX. LENGTH STATES
50— 0" Oregon, Washington D.C.
85—~ 0" Ala., Ark., Conn., Del., Fla., Ga., Haw., Ill., ind., lowa,

Kans., Ky., Mass., Md., Me., Mich., Minn., Miss., Mo.,
N.C., N.H., N.J., N.Y., Ohio, Okla., Pa., R.l., S.C., Tenn.,
Texas, Va., Vt., W. Va., Wisc.

60'— 0" Alaska, Calif., Idaho, La., Mont., N.D., Neb., Utah, Wash.
§5_—0 Ariz., Colo., N.H., S.D., Wyom.
70~ 0" Nev.

1at -l e TO 18-3 %18

E—

TO

P
a-5la’

710) g
OM=——O

L g-a¥%" TO 5-0" TO
i

o'~ 72" = 5-a¥a

DELIVERY TRUCK

LSINGLE uNIT PATH OF LEFT

f

|

|
bel o

1
SINGLE UNIT TRUCK MINIMUM
PRACTICAL TURNING RADIUS

V. Peruchietti; Giffels & Rossetti, inc.; Detroit, Michigan
The Operations Council, American Trucking Associations, Inc., Washington, D. C.

TvmosT sTaTES

oAl | TRUCK FRONT WHEEL
0] 7
0O O f PATH OF RIGHRT
M| « REAR SIDE i
1
J - PATH OF OVERHANG :,
*
o |

SEE TABLE FOR MAXIMUM LENGTHS IN
VARIOUS STATES - 65 - 0" MOST USED 1

TRACTOR
//* |
/1

20-0" TO 280" 20-0" TO 28-0"

Y‘/ 27-0" MOST COMMON @
0

GO e

FULL TRAILER, SEMITRAILER 8 TRUCK TRACTOR

NOT PERMITTED IN THE FOLLOWING STATES
Ala., Conn., Fla., La., Mass., Me., Minn., N.C., N.Y., Pa., R.l., S.C., Tenn., Va., V1.,
W. Va., Washington D.C., Wisc.

MAXIMUM LENGTH |[STATES

§5'— 0 Ga., Miss., N.H., N.J.
60— 0" lowa
65= 0" Alaska, Ariz., Ark., Calif., Colo., Del., Haw., Idaho, Ili.,

Ind., Kans., Ky., Md., Mich., Mo., Mont., N.D., N.M,,
Neb., Ohia, Okla., Ore., S.D., Texas, Utah, Wash., Wyom.

70— 0" Nev.

, LENGTH 17'-0" TO 350" WIDTH 8-0" %

] |

i

13'- 8" Max.IN
MOST STATE!

)
® ® T

.

A:FRONT-4'-10" TO &'-8%a"
A-REAR-5-0" TO 6'-0'8"

e

.

n-g" TO 21-0"

VAN TYPE TRUCK

APPROX. 66°

MIN PRACTICAL )
TURNING RADIUS \ WHEEL

a

TURNING RADIUS TO \ Il
CENTERPOINT OF LEFT |
FRONT WHEEL \ 1

55

=N

SOFT SEMITRAILER
COMBINAT ION

k

SEMITRAILER COMBINATION MINIMUM
PRACTICAL TURNING RADIUS



Truck Docks 41

e - v VARIES 3-o" VARIES
-0 230" MIN L N 20'-0" MIN A

T,f, _ 240"
MIN . 9
<
teno oF ‘T e e }
co

' DOCK

30"
N
12'-0° STAIRS
MIN. A B = 1'-O"MIN: b A =]
(I'-0" 55— 0" 55'— 0" 60— 0" 55— 0" 10— 0"
L . N 9 e g o . 0 2'~O" " { _— 4
4-fsTar I 30-0 30—~ 0 35— 0 1;\(/?‘32;-0 . 30— 0" 60'— 0~
24 o O 30— 0" e e ] = -
2 25'— 0 25— 0 0 T | o
ELEVATION OF OUTSIDE ELEVATION OF SINGLE DOORS
SINGLE DOORS
NOTE STAIR AT INSIDE DOCK
B c D)
&-0"TO |
[CRCH
NEAREST ESRE Sy
W/ OBSTRUCTION J F CES RSN E‘AESS&O\R
Je A 1 ’ A
7 13-0" TO N 4
= EIE.SéNDS
@I ON STATE |
CawW
(0=0-03 OION| [

»
SECTION THROUGH CLOSED MOTOR CARRIER DOCK SECTION THROUGH OPEN CARRIER DOOR

E=WIDTH OF DOCK

5 =N Pz o
,__-——_;g | F | P e

4

BECAUSE IT

OPEN STAIRS . —0
o

= PREVENTS

INJURY TO

o ]
PREFERRED '\] T - (‘_\l 7 9
A m |
DOCK WORKERS:, i/ }ﬁ
) A\l d

= by
@ s TT—RECESSED STAIRS -

SECTION THROUGH TYPICAL DOCK

8'-10'

GENERAL NOTES:

1. Maintain @ minimum space of 1° — 0" be
tween first door opening and either the end of
the building or the stairway.

PLAT
2. The slope of the pavement is to be the mini- SIZE OF FORM
mum required for drainage. VEHICLE| HEIGHT 2 WHEEL FORK LIFT | 4WHEELED DRAG AUTOMATIC
' P A HAND TRUCK | TRUCK HAND TRUCK | LINE SPUR T YPE
3, Dock dimensions shown are the same for all 55-0 F=di OPERATION | OPERATION | OPERATION | OPER | DRAG LINE
types of motor carrier docks. 30— 0" 4= 0"t = 6'— 0" 10'— 0" 10'— 0" 10'— 0~ 10— 0"
o T = P e e 0" 140—0"
4. Check local codes and laws. 25'=0 I-gt E | 50-0 60~ 0 70°-0 80'-0 120'- 0" 140

Giffels & Rossetti, Inc.; Detroit, Michigan
The Operations Council, American Trucking Associations, Inc.; Washington, D. C.
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Truck Clearances and Details

CURB8 CUT
MIN 40'-0O"

CURB CUT

MIN 40'-0"

D

MIN_ 24 -0 OFFICE MiN_24'-O"
- DOCK A ”
P LONGEST (=]
—— - — B VEHICLE APRON SPACE
2 CENGTH REQUIRED
gTﬁ EXPECTED
2|3 = -
L) ol
( |
i gf.c_‘l
A
c ’ LONGEST 0
APRON SPACE | VEHICLE APPROX.50'-0" | 46 MIN /
REQUIRED I LENGTH TO 80O'-O" d
EXPECTED
Vi
N\ <
ul
0 Z A = SET BY STATE LAW
2| C = a
[

PLAN OF TYPICAL DOCK SHOWING REQUIRED

CLEARANCE

MINIMUM INTERFERENCE LINE

CENTER LINE
OF TRAILER
AXLE OR

TANDEM

MINIMUM INTERFERENCE DISTANCE X

TRACTOR
TURNING

DETERMINING THE MINIMUM APRON SPACE
1. Draw to scale trailers up against the loaddock at ex-
pected minimum spacings. (Use measurements of
longest and widest trailer expected at dock with rear
most axle or tandem position.

2. Extend trailer //2 axle or tandem centerline in dir-
ection of turn.

3. Draw chord AA, from that point on the side of
trailer #/2 where the axle or tandem center line inter-
sects the side of the body, to the nose corner of the a-
jacent trailer {#1}). 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 /2 axle or
tandem center line at point X. This is the point about
which all points on trailer #2 must rotate to miss
striking trailer #1.

5. With the compass point on X, swing trailer #2's
nose around until point A reaches Aq. Sketch trailer
#12 into its position as shown.

6. Through the location of the kingpin, extend a line
back through point X, this line then represents the

Giffels & Rossetti, Inc.; Detroit, Michigan

REQUIREMENT

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 #2 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
DA

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 10 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.

The Operations Council, American Trucking Associations, inc.; Washington, D.C.

=
STEP - DOWN DOCK BOARD
CARRIER DOORS CAN BE OPENED AND
CLOSED AT DOCK,6'- 0" WIDTH, AND MECH
OPERATED

ADJUST —A-LIP DOCKBOARD
AUTOMATICALLY EXTENDING AND RETRACT
RETRACTING,HINGED TIP 6 WAY ADJUSTABLE
AND HAS 7'-0" WIDTH.

—_—

LOADING LEVEL OF TRUCK MAY BE
RAISED BY MOVABLE INCLINE

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

A

8 oo |
= 4" TO I'-O

B=-2"TO 3'-6"

NOTE:

Usually made of cast iron 3" minimum thickness and used to pro
tect door jambs, walls and corner. May be combined with corner
and wall guards.

WHEEL GUARDS



Railroad Car Sizes and Clearances
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8'-6" : I11-8" MIN, : 8-o"
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E 1 ) SEE "SINGLE MENSIONS
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d £ OF TRAC _' | SHEET HEET
Q i \
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SINGLE TRACK

DOUBLE TRACK

RAILWAY CLEARANCES

GENERAL NOTES:
1. 4'— 8 '/, gauge is from inside to inside of
rail heads.

2. On curved track the ciearance 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 recommended practice
of the American Railway Engineering Associa-

tion, (see chart, “Legal Requirements —
Clearances”).
4. 16'— 0" min. required to clear highest cars

and focomotives.

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

SCALE: I/18" =1'-0"

L B87'-s" 52-11" 8 95-0" 85-0"

,
1

10- 6"
| ]

e gy

FLAT CAR FREIGHT CAR

37-u" 56'-6" jo-a” 681"

CABOOSE

HOPPER CAR GONDOLA CAR

TANK CAR

RAILROAD CAR SIZES



Mobile Home Dimensions
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PLAN

&

SIDE ELEVATION

o
JT._.»

|

TYPICAL ONE BEDROOM UNIT

LU S UHIH

hid

H H

8

SIDE ELEVATION

TYPICAL TWO BEDROOM UNIT

|

Sursrerr I )
T
i

-
[@)
'q
1_—1 .
EEEEET
s
9)

SCHEDULE OF ROOMS

12" WIDE UNIT

10’ WIDE UNIT

FRONT ELEVATIONS

SGENERAL DIMENSIONS

n = FOR ALL PLANS & r =
PLAN 1. Entrance 10’ 36’ 9’
2. Living 10’ 43’ 9"

3. Kitchen 10° 46’ 9’

o =\ 4. Corridor 10° 50’ 9’

g e = — — 5. Bath 10" [55° 9
E fﬁ E % D EH \ 6. Master Bedroom 10’ 60’ 9’

| | — T 7. Furnace 10 65’ 9
= === = - < | 8.  Closet-Storage 12’ 36’ 9’
= —— 9. Rear Entrance 12 43’ 9’
/AN AN l 10.  Dining 127 26° 9

SIDE ELEVATION 11.  Bedroom 12’ 50’ 9’
TYPICAL THREE BEDROOM UNIT 12.  Lavatory :g gg' g'
127 65" 9’

ASSOCIATED REFERENCE MATERIAL
AND PUBLICATIONS ON MOBILE HOMES
I MOBILE HOME HIGHWAY MOVEMENT
HANDBOOK

Legal lengihs and widths, where and how to obtain
permits, costs of permits, special rules for move-

ment of oversize mobile homes.

2. THE LAW OF MOBILE HOMES
Comprehensive coverage of statutes, ordinances

and court decisions relating 10 mobile homes.
Problems of taxation, zoning, regulations of

mobile homes and parks, park operators’ rights,
liabilities and licensing fully covered. Presents the
opinions of certain attorneys general of the states
concerning their respective mobile home statutes.

STANDARDS

I US.A. STANDARD AllIg.1- FOR MOBILE HOMES
Detines the installation and material requirements
for the plumbing, heating and electrical systems
in_mobile homes.

2. MOBILE HOME MINIMUM BODY 8 FRAME
DESIGN 8 CONSTRUCTION STANDARDS
Defines the minimum design and performance
critena for the complete mobile home structure

and 1ts associated ruaning gear.

3. WHAT MOBILE HOME STANDARDS
MEAN TO YOU

Explains the significance of U.S.A. Standards

A119.1 for the plumbing, heating and electrical
installations in mobile homes and how they act

to protect the health, welfare and safety of the
owner.

NOTE:

TYPICAL CONSTRUCTION AND
STANDARD FEATURES

1. Heavy duty I beam steel frame
2. 2 x4 & 2 x 8 stringer with 1 x 4 cross
stringers form floor section
3. Floor glued and screwed to floor stringers
4. 16'-0" x 8" wood beam construction over door
and window areas
5. 3" sidewall framing studs are mortised and
glued
6. 6" truss-type bows unitized by heavy duty
timbers
7. Galvanized steel roofs with taped sidewall
8. Color bonded aluminum siding—metal straps
tie sidewall 1o floor
9. Interior plywood is glued and screwed to
sidewall studs for moisture protection and
unitized construction strength
10.  1/2"” insulation board ceiling
11.  Heavy duty fiber glass insulation with vapor
barrier
12.  Asphalt impregnated insulatton board, type
bottom seal
13.  Gun type furnace with sifent flow, one-piece
metal duct heat system
14 Inlaid linoleum or patterned tile on floors
15.  Awning type windows
16.  Kitchen cabinets, fixtures and appliances
17.  8athroom fixtures
18.  Electrical fixtures
19.  Furniture in all rooms

Publications mentioned above, and other publications, are available from Mobile Home Manufacturers Association, Chicago, Illinois.

C. T. Skinner; Gitfels & Rossetti, Inc.; Detroit, Michigan

SPECIAL OPTIONS

Tip-out rooms of varying size are
available in most models for either
hving room or rear bedroom or

both.

This applies to ten and
twelve foot wide models.



Mobile Home and Touring Trailer Parks; Camper Dimensions
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_1Z plcoNc. TERRACE,
3 s =
Q o0y S coNc. RIBBONS
/ = 2
/)
3 EXTENSIONS:! 1

MIN.

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.

]
| STORAGE, PORCH, ETC.
o o o] Oy 2 WAY
5' MIN. 3| 36'MIN.
10" (FHA) S8MIN. -~
| WAY

; SR

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: I5 — 20 TONS.

CLASSIFICATION OF MOBILE HOMES

Independent—equipped with flush toilet and tub or
shower.

Dependent—not so equipped.

REQUIREMENTS FOR MOBILE HOME PARKS

)
i ——
1I0'MIN. TO ‘
ADJOINING ~ CAR
TRAILER
e
( | TRaILER
L i
in
M
TERRACE
LAWN o e o |z
o SIDEWALK— >
45’ ]
4

ROADS AND FACILITIES AS REQUIRED FOR
MOBILE HOME PARKS

TOURING TRAILER PARK LOT

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

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.

TO MUNICIPAL
SEWER SYSTEM

TYPICAL PLUMBING HOOKUP

-10' ABOVE GRADE
-STRAP TO POST

—~VENT

3"MIN. FOR 4" WASTE
4"MIN. FOR 6" WASTE
VENT AHEAD OF
LAST TRAP

_CLEANOUT

CAP WHEN
/ NOT IN USE

4" MIN VC. TILE

3'MIN CL.OR 4"MIN.V.C.

-~ TILE TRAP B TAILPIECE

Saff

N 12' TO IS’ "
N
o
]
0
0
[= —
§ — ©

CHASSIS MOUNTED CAMPER
For trucks of 157’ — 159" wheelbase, dual rear wheels. Side
door, rear lounge.

Widths: 7'— 6", 8'— 0",

,e-o%8'-6", 9'-0"

.
T 10'~6", 11'=0"

+

—

&'- 2"

L—L@
SLIDE-IN, "CAB OVER" CAMPER

Made to fit 6 /2, 8, 9' pickup beds.
Widths vary. 6°— 9", 7°— 6", 8'— 0" typical.

8'-0", 9'-0"

s'-8"

SLIDE-IN CAMPER
Made to fit most standard pickup beds.
Widths: 6°— 4, 7'~ 6".

VARIES. 27'-0O" TYPICAL LARGE

- =

MOTORHOME
Sizes and designs vary. Typical width 8— 0 clear.

CAMPERS



46 Miscellaneous Vehicle Dimensions

AMBULANCES AND HEARSES
DIMENSIONS 8 TURNING RADI

MAKE OF CAR RS e [ “p~ 5 P
Cadillac - l2g—6v  lg—11127f1g—er  [e-11" 13-0"  |20-101/4"
Dodge 21-9"  13-41/2" [12'-103/4'[6'-8" [18—4"
AIRPORT LIMOUSINE

Checker 28-3" | | Te'—a” l15-9"  [22-53/8"

Racing handlebars narrower and undersiung.
18" TO 23"

FRAME FRAME
SIZE "W"| SIZE "F"

CHILDREN'S, STANDARD, TOURIST, RACING BICYCLES

4 -7 ) UPRIGHTS & BICYCLES
APPROX 6"O.C
ALTERNATING SIDES

I

§ d
YOUTH'S SPORT W/"HIGHRISE"
HANDLE BARS

FRAME SIZE (F)I13!n", 1alp"

5"

16" 12"

20" 18§

24~ 16" boys 15" girls
26" 187,19, 217, 23"
27" he”, 217, 23"

GOLF CARTS GASOLINE OR ELECTRIC POWER

3 WHEELS 4 WHEELS
46 3/4” Overall Height "l 47 1/8"
103/4” ~ Floorboard Height 1

27 3/4” Seat Height

102 Length

47" Width

68" Wheel Base

= - Front Wheel Tread

- B
345/8" i Rear Wheel Tread _
45/8" ; Ground Clearance
19'-6' | Clearance Circle

6'-10" TO 7'-10" |
E

Consult manufacturers in-
formation for width of
motorcycle and sidecar.

" 7'-10" .

’I —
r
l

WIDTH AT HANDLEBAR 2'-7"
TO 3'-3"

When parked on stand motorcycle
leans about 10°. Large vehicle
requires about 3'—8" of space.

POLICE TRICYCLE
WIDTH AT BOX 4"-0"+

HEAVYWEIGHTS WEIGH FROM
ABOUT 400LBS. TO 66]LBS.

HEAVYWEIGHT MOTORCYCLES

5'-9"TO 6-10]
| =
S

l

Handlebar width 23" and
up.

Weight about 230 Ibs. to
about 300 Ibs.

LIGHTWEIGHT

Folds flat. Converts to
stroller. Body makes car bed;

DOUBLE ROW RACK SINGLE ROW RACK

BABY CARRIAGE MOTORCYCLE
22" TO 46"
WIDTH 12"
T 2a" 1 4 -9 .
= an |
WIDE
7T | l
° @=
1
WAGON KIDDIE CAR IRISH MAIL
7" TO 22"
25" TO 38" T o~ T
L 1 4 #—T 31 1’03%_“L

< |
\l \ X

2" TO 32"

TRICYCLE

SCOOTER

BICYCLE SIZES BICYCLE RACK

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



Residential Garages and Carports

oI _
2 :
3 \ :
2'-6"l6'-8"/ MAX 2'-6 6 -8" Max. l2'-6"[l 2'-6" 6'-8" MAX. 2-s1] 2
= I
! =
o [
o
(0]
[ u
u :
r
g 3
> \
— == — —
LS"O"MIN-Q'-O"RECLI'—4"I_B'-O"MDN-Q'-O"RECL \ J_ l 8-0O"MIN- |
1 i 7 Y o 1 1 9 -0"REC. 1 i
CENTER DOOR POST MAY BE OMITTED FOR VARIES VARIES
SINGLE DOOR.
TWO CAR GARAGE ONE CAR GARAGE
NOTE: Garages may be enlarged to provide for work areas, photo labs, laundry rooms etc.
JAMB CLEARANCE WIDTH 2"TO 2'-2"
= 8o MAx. T/ /OF ONE SECTION—_ CLEARANCE
N
JAMB CLEARANCE -WIDTH OF —_
DR, :’:1 i e
SINGLE DOOR L EEENNE ) @i—lauSPENlNG
! n b
MULTIPLE DOORS - TWO \\gzx 1
OR MORE CARS —_—

NOTE:
6 1/2* to 9" necessary from top of opening to ceiling (all sliding doors}.
SLIDING DOORS

HINGED SECTIONS

. ANY OPENING}‘ f ANY OPENING

=) — 1
N | VT W
L, - HI -5 lgped 71897

DOUBLE OR TRIPLE HINGED OFFSETHINGE - MULTI -LEAVE

MULTIPLE HINGED DOOR

z
2
'0 /
| j2=8'L6-3" AVER.|2'-&"}
0
o I: \ h
| 1
'lL 1:
([ I ]
& i. 2i-g" ] |
L » +
Lo | X
\ /
\VARIES VARIES”/

SPACE OCCUPIED BY
COMPACT CARS AND
SPORTS CARS

LOCATE SUPPORTS TO ALLOW
FOR CAR DOOR SWINGS —

1]

¥

MIN.

FOR TwWO OR MORE CARS
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 /2" to Il ” necessary from top of opening to ceiling. I
HINGED DOORS o VARIES
i .
&'- 8" MAX)
varice A SO\ LY

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'—11/2" | I ——————
C. 9'-0" opening 2 door—4’—6", 3 door-3'—0", 4 door-2'—3" ' o
I o i
}_
| (]
—— ?\\ |
\ N N = - = |
DOORIHEIGHT +1'~ & ( [ | o
T l (DOOR HEIGHT +1'-6" | ‘! : 8 I
: - ’ i
o of_ o 1o | 0
_"é |z V(2 TRACK — .} '(f z 5 |
r! 0|2 ™~ 2 H |70 b o | &
| TRack—> ] : R | o |
| |
! L Ly i} | ?
T .
SECTIONAL DOORS ONE PIECE DOOR JAMB CONSIDERATIONS : o
VARSI &' - 8" MAX 2-81| 0
LIFT DOORS-MOST WIDELY USED -AUTOMATIC OPTIONAL 1 - H
()]
[
NOTE:
i S

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"

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

S ___ __ 1

PAEE THRU TYPE CARPORT
NO SCALE



48 Driveways, Private Roads and Turns

GENERAL NOTES:

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

See page on car sizes for turning radii of cars. R’ = This radius.
Overall sizes are shown in terms of radit for preliminary assumptions.
Any decrease in radii will decrease speed of driving.

PUBLIC ROAD PUBLIC ROAD . PUBLIC ROAD

Vv

I |

18'-0" oo
MIN - MlN'I
TWO CAR WIDE ROAD ONE CAR WIDE ROAD DIAGONAL ENTRANCE

PRIVATE ENTRANCE ROADS INTERSECTING PUBLIC THOROUGHFARES
SCALE! I"=2 40'-0"

Construction point locations are found by intersect-
ing solid arrows; dotted arrows are radii from these
points for curves.

1 3l RADII
[ 4 LANDING

o

————
MAY BE 2'-0"

IF NO PARKING
| REQUIRED

3l
- &
o
4 _\N!
14 i
<
\\
i ~
~
|
- —
—_—
1'% RADII
NO LANDING-CROSSOVER LANDING OPPOSITE APPROACH LANDING ON SIDE
LANDING MAY BE HAD BY BACKING ONLY LANDING AT THE END BY BACKING ONLY
‘_\ 4 RADI
y 5 N 4 RADII " //
LANDING
N } PARKING LANDING A L
4 PARKING AREA AREA 7~
4 | N ) T e 7
3 | Ly
o |
.‘ 1
o |
o)
<
14
X
o
-
-
e S
LANDING ON ONE SIDE OF APPROACH LANDING ON LINE OF APPROACH

TURNAROUNDS -ONE CAR WIDTH-DOUBLE ROAD WIDTH FOR TWO CARS

PRIVATE ROADS, DRIVES & TURNAROUNDS
SCALE: I"= 40'~0"




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.
AVERAGE |
Do not use curbs on narrower |
runways as trucks often have |
5— 10" to 6'— 0" wheel gauge.
by oyl 16 - o" 8'-o" ,
8'-0 - 5 - o
"1 MIN. ’| | -4 |
I { . r-6"'2-9" I'-6" |
{ 3 |
' ALTERNATE GARAGE | ' 41
LOCATION WHEN ] |
”1’\1' l SPACE IS ] e || :
Ll I LIMITED MINIMUM - ONLY FOR o _ ©
5 WOLKSWAGENS, ETC ] Iz —— b
L3 \ | T I _ & ~ ~
a [oR P ~ o |
10'- 0"\ ° ~ ‘
____“_,L gl
MIN. d ?It 7 92 )
S o 2'-6" 2'-9k 2'-6
l X ® i |
\ l_‘_l  S—
[ 5"-33%"
L -8 GauGE
AN MAXIMUM
S ~ z CONCRETE RUNWAYS
P TO GARAGES
P SCALE f"=1'-0O"
r Widen for all turns.
, 3X WHEELBASE
w
t/]
P | &
===l |
J
w
u |
I
3
-1 X |
\] 29'-o" |
MINIMUM TURNING SPACE ’
BACKING THREE TIMES “"Y"TURN FOR BACKING OUT
SCALE : l4g" = I'= O"
Used only when req’d by space limitations. 0 dli h .
Wheelbase: otted line shows route going out.
Minimum 7'— 10 '/>" (Volkswagens, etc.)
Maximum 11— 1"
' Normally under 10°— 6"
[
10'- O" 0 f— }' | i.
MIN . | - _k_ = FORWARD (IN e |
{ — == _ RO _ — — (o}
. " | - WAR
36'-0 | Q\/\\\ (oﬁ/u{\ % <I> %
\ e
“Y"TURN FOR BACKING IN H| 4 9y /ﬁ EUPS |
SCALE: sg" = I' = O" o % C}’// % \‘10’%
™
Dotted line shows route going in. P a 0‘7/ \0$ } 4
& o 5 NG
/ / l \ v,
/ o,
7/ R
V4 >4
, 20'-0" ,VARIABLE , 20'-0" , ROAD V4
+
FAIRLY MAX SLOPE BACK OF -+
LEVEL 10% ROAD AS
2% SLOPE FAIR SLOPE LEVEL AS I, 18'-0" % 20'-o" *
MAXIMUM | 8% POSSIBLE 1
APRON~ | GOOD SLOPE I SEo el L
4% T
f o ! ” s DOUBLE" Y" TURN REQUIRING BACKING BOTH WAYS

AL Al SCALE K l/|5'l L '._ o
RECOMMENDED SLOPES GARAGE TO ROAD Exact size depends on car. This is for average car.
SCALE :t/gp" = 1' - O"

Employed only where space limitations demand its use.



50 Parking Lots and Garages

_19-o" | 44-0' TO 46-0" 63-0" TO 65'-0" 3 ROWS 82'-0" TO 84-0"
£ I _4’ __l 4 ROWS 101-0" TG |o:5:-o" |
‘m th_—m _:%\I—O :j = === == =il = :| ===
| a ' % || cLEAR- g 8 | | [ 8 __} |
) L 0 ANCE L Sy | ]
— e _—{‘ SN =0 = r:______ S ==
AVERAGE CAR SIeE [ |
Assumed average size. ——— :u; 5 [ "‘__'i %15 5
Larger cars may protrude 175 1219 | ! Bk !
into aisle; will have less I P ) - — |20 ——— — ____J____.1“’°’ [
space for door swing. : | | : | |
I L _ B p I
— = —
NOTE: 9-0" , 25-0 9-0" | 2s5-o¢ [— 19'- 0 i9-0" gm0t | 25-0o" | et o
No allowance has been " o o T 27-0"
made for colums n o T E TR N e e e
this page. Allow 1'—0” + ONE ROW TWO ROWS

—~WALL OR OTHER
OBSTRUCTION

WAY

DEPTH 1II

DEPTH I

ol [
2|5 !
o “ ALLOW_ 8'-6" MIN
I_, 5l 9-07 PREF. ON STALLS
~° nlw
0|0

TYPICAL PARKING BAY
20° PARKING EACH SIDE

MIN. RADIUS

WALK

D D D

Uﬂﬂﬁ
=

)
ol Ll

19'-0"

14'-0"

RECOMMENDED STALL AND AISLE DIMENSIONS

UNIT
ANGLE | DEPTH
X B G D E F G H I il
8.5 16.9 11.0 | 26.4 17.0 127 | 29.2 448 | 375
300 9.0 17.3 11.0 | 26.8 18.0 | 13.5 | 30.0 456 | 378
85 | 19.4 135 | 329 120 | 60 | 194 | 52.3] 46.3
450 9.0 19.8 13.0 | 333 12.7 6.3 | 19.7 52.6 | 46.2
8.5 20.7 18.5 | 37.3 9.8 24 | 119 59.9 | 55.8
60° 9.0 21.0 18.0 | 37.5 10.4 26 | 121 60.0 | 55.5
8.5 | 20.8 195 | 38.7 9.0 | 1.0 | 75 61.1 | 58.2
70° 9.0 21.0 19.0 | 389 9.6 1.1 7.6 61.0 | 57.9
8.5 20.2 240 | 39.0 8.6 0.2 815 64.4 | 62.9
80° 9.0 20.3 240 | 39.0 9.1 0.2 3.5 64.6 | 63.0
8.5 19.0 27.0 | 38.0 8.5 0.0 0.0 65.0 | 65.0
90° 9.0 19.0 25.0 | 38.0 9.0 0.0 0.0 63.0 | 63.0
NoTe: Even number of spaces, "N’ in length of curb,
=N = %—G Stall length = 19°~0"
| |
T T T T
z|| ALLOW B8'-6" MIN. % hToto+ — +—
Sl 9-0" PREF. FOR STALLS Slal s >aton
e S
Sl mlo)my, A %
I O e T A A T
el ITTITIII T ouRe !
o] f ! | TYPICAL 2- LANE
LIl DRIVE — PARALLEL

TYPICAL PARKING BAY
90° PARKING ONE SIDE

NOTE: Provide extra width for walks along side
parking bay to compensate for bumper overhang.

PARKING EACH SIDE

\
10-~0"9-0"10-0)

CASHIERS
BOOTH

RECOMMENDED STALL MARKING |
101-0" My ha-orl | Eio 5
13- 0" PREF \/(/’6._0.. |1a-o" | RADIUS S
o3
ALK SINGLE L \ : |
WALKWAY - INGLE LANE - o
N ENTRANCE /: Sl
I T |
! . NOTE: | o ¢ f
S wig 1 T g Begin to taper to 9'—0” ; 24- o k
6'- 0" PREF to 10'—0" for approach TWO WAY 821%’;%‘?_’:;0

PEDESTRIAN WALKWAY

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

Wilbur Smith and Associates; Washington, D. C

to ticket dispenser. ENTRANCE -EXIT

ENTRANCE-EXIT



Parking Garages; Typical Ramp Systems 51

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

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

SLOPING FLOOR WITH EXPRESS HELICAL DOWN-
RAMP

TWO INTERTWINED
HELICAL DOWN RAMPS
SPIRALING IN THE
SAME DIRECTION

Lyles, Bissett, Carlisle & Wolff; Columbia, South Carolina
Wilbur Smith and Associates; Washington, D. C.



62 Parking Garage Ramp Details

S
o., RADIUS RADIUS
35-0" TO 39'-6" _52'-0" TO 63'-0"
e —————— 3

MAXIMUM CLIMBING VEHICLE
GRADE 13% SHOULD BE ON
OUTSIDE

N,
7

ONE wAY DOWN RAMP OPPOSITE CIRCULAR RAMPS
(0]
=
x
g COLUMN

\Z

A

11'=0O" 11'=0O

—o" 16'—0"

B

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

NOTE!®

STRAIGHT RAMP

| o iz | | o = O.. 2,_0.. = ’
[ =m0 I' 17'-0" RADIUS | ' 17'- o" 13-0" 13-0"
o 5 -0 T oot on 7 % e -; 5=o" 5-0" f
K - I ‘ L ) ,,/2 0\ " . )
2-6 | i 2-0 2-6 2'-0 2-6
RADIUS 35'-0" MIN L RADIUS 52'-0O" MIN. 24'-6"MIN
+
39'-6" PREF ! ! 63'-0" PREF. J 34'-6" PREF
SECTION A-A SECTION B-B SECTION C-C
NOTE:
RAMP GRADE: FLOOR
15—17% maximum on short ramps—staggered BLEND 6%

BLEND 6%

floor garage. ) o 1 NG
10-13% straight or helical ramps—used purely | 'E—M',\‘c | RA
for travel--7 — 8% preferred FLOOR | )

3-5% ramps in sloping floor garages, 3%
preferred

NOTE © Change in grade should be equal to 1/2 ramp grade.
RAMP GRADES

RAMPS

| NOTES:
STA|RS
Is'-0o" Design Features:
22'-0" MIN. S/AD'US Floor to floor height = 10° — 0"

D_ : Floor to clear height: 7" — 0" min.
.9 o 9 Area per car space = 350 to 400 sq. ft.
Column spacing:

A. of 30 ft., establishes 73° angle park-
ing, 8 — 11" x 19° — 0" stalls, 21" —
0" aisles.

B. of 31" — 0" x 28" — 0", establishes
90° angle of parking, 9° — 0" x 19" —
0" stalls, 22° — 0 aisles.

~—ELEV O'-0O"

C. equal to unit depth (clear span con-
struction). Is highly desirable, as the
flexible design allows for future chang-
es in auto dimensions.

—> ELEV.+5'-0"

WAITING AREA

ANV

MOTORIST-PEDESTRIAN
CONE OF VISION SHOULD
BE UNOBSTRUCTED

ELEVATOR~
NOTES:
As a general rule allow at least: Establish down-ramp on inside; up-ramp outside.
1 outbound lane for every 200 spaces Establish counter-clockwise circulation whenever possible.
1 inbound lane for every 300 to 500 spaces Locate elevators, customer waiting area, and exits as close
2 exits 10 every garage to customer’s destination as possible.
1 elevator up to 250 spaces Establish all elevators, stairs, and door openings away from
2 elevators up to 500 spaces traffic lanes.

3 — 4 elevators up to 1000 spaces

INTERIOR GARAGE DESIGN FEATURES

Lyles, Bissett, Carlisle & Wolff; Columbia, South Caralina
Wilbur Smith and Associates; Washington, D. C.

14.° MAX 8° MAX.
ANGLE OF ANGLE OF
APPROACH DEPARTURE

BREAKOVER ANGLE

Turning radii and vehicle dimensions for large
‘69 passenger car for checking garage and lot
dimensions.

VEHICLE TURNING RADII



Sailboats and Boat Slips

53

STORAGE FOR SAILBOAT EQUIPMENT
Mast, spars, sheets, sails, halyards, etc. should be stored
in a heated space.

J

8

LOA

1
SMALL SAILBOAT

TYPES AND SIZES OF TYPRICAL SAILBOATS

WATER LINE 7

q
DAY SAILER

’
S &

e

|

‘ ~—1
P /
3| -

‘ —

| ~

|

'\ —~— T~

| /

< i

e

LOA

CRUISING SAILBOAT

LOA=LENGTH OVERALL, B=BEAM, MH=MAST HEIGHT, D= DRAFT

CLASSIFICATION AND NAME LENGTH OVERALL BEAM MAST HEIGHT DRAFT WEIGHT (L.BS.)
_.‘E SEVEN ELEVEN 7_11 4o 130" 0'—4 89
19 [roosTer 9-7" 3'-10" 8'-0" 0'-5" 100 .
53 SPRITE 10'-2" 4'-9" 15'=10" =3 150
® |suNFISH 13'-9" 4'—0" 9'—11/, -4 139
¢ |wiNDmILL 15'—6" 48" 17'-10" 0'—6" 198
: 131 HIGHL ANDER 20'-0" 6'—8" 27'-0" 0'—8" 830
33 |v-FureR 18'=2" 5'—9" 23'-0" 0'—6" 500
¥ NienTNiNG 19-0" 6'—6" 26'-0" 0—6" 700
gk [FiresirD 19'=5" 67" 238" 1-4" 1,060
mg CAL 25 250" 8'—0" 29'_9” 40" 2.000
2:1 PRIVATEER 31'-3" 8'—0" 31'-6" 36" 6,340
0% [1sLANDER ss 54'-8" 14'0" 53'—0" 59" 38,000
TABLE OF DIMENSIONS FOR SLIPS AND CATWALKS TO BE 2'-o"
USED WITH DIAGRAM | }1“ S -
I W || TIMBER BREAKWATER~_
[} | F : N
8 5 Y % Y = a4
i mOMNL Y 2 L Jolfu il e |
0 < 3. | 3= 4 =3 |3 ¢ 0 | =~ @ _—
& oo u Dy |d o 003 [ T ) 7N -2
g pu o = : TlE 1 erx k1| 9 ! ¥
9 a | gz5 | 9z or: |01 9« £ |0 F | & k|29 < fo! J
5 55 Fo | OfFuw | Ofw | OFw | 070 | j20 | Y20 | &% l | to 3 ‘
cg <0 |zo, | g9} | BO% |29 | kRE 285 | 988 | wo  T—I° e N . |
o [ oL 530 | 03F | 03F | O3F | 9pl | aoa | moa oF o I 6 u
Jpto 14 6'—7" |8-10" |10—9" |10'—6" |11'=2" | 120" 17'-0" 4 N 2 ey A 0‘1’
Over 14 10 16" | 74~ |9—8" |11'—7~ [11'—a” |12—0" | 120" 19—0" ——le
1
Over 16" to 18" | 8'=0" [10'=5" [12—a” [122—1~ [12-g~ | 14'=0" 21'—0" ! T |
& |
Over 18" t0 20" | 87 [11'=1" [13'=0" [12'=9" [13'—5" | 8’0" | 8'~0" 230" Lo ¥ ° g
Over 20 to 22' | 9—3" [11'=9" [13'—8" [13'—=5" [14'—1" | 10'~0" | 8'—0" 25'-0" 10 § @
Over 22" 10 26" | 103" [13—1” [15—=0" [14=9" [15'=5" | 10'~0" | 8'~0" 280" ql ' scatwark—" ok ik
I !
Over 25' 0 30° | 11'=3" [14'=3" [16'=2" [15'=11"[16'=7" | 10'=0" | 10'=0" = l /1 0 "
L 2 ¥
Over 30’ to 35 | 12'=3" [15'=8" [17'=7" |17'—=4" [18'=0" | 12°=0" | 10'=0" 38'-0“ b [%-ancHor vrenoer 3 N
Over 35" 10 40" | 13'=3" [16'=11"[18'=10" [18'=7 [19'=3" [ 12°—0" | 120" 430" ol21© =SS -5 2 -
o
Over 40" to 45" | 14'—17 [17'—11"[19'=10" [19'=7" [20'=3" | 14'=0" | 12°=0" 480" ; :
Over 45° t0 50 | 1411 [19'=0” |20'—11"|20'—8" [21'-4” [ 9’—0" | 90~ | 10'=0" | 53'=0" Tg I o
| ‘
Over 50" to 60' | 16'=6" |21'~0" [22'—11""[22'=8" [23'=4” | 11'=0"" | 11'=0" | 12'—=0" | 63'—0" P S N (o A L ‘ |
Over 60" to 70" | 18'=1" [23'=0" [26'-8" |24-8” |25'=4” | 11'=0" [ 11'=0" | 12'=0" [ 73'-0" ¢ A e a b
Over 70" 1080 | 19'-9" [24'—11"[28'~7" [26'=7" [26'=3" | 11"=0" [ 11'=0" | 12=0" [ 830" 5 acrAM |

Fred Sahli & George Simms; Neil R. Greene, AlA; Silver Spring, Maryland
William H. Ostermayer; The Ballinger Company; Philadelphia, Pennsylvania




Small Boats and Canoes

(OPTIONAL )

— LEEBOARD
(OPTIONAL)

RUDDER
(OPTIONAL)

.’r
CANOES

NOTE

In many cases all boats shown above, except racing shells
and gigs, may be fitted with sails.

=

——|

L
1

J' 5'-0O"TO 12'-0" IN 6" INCR.

o«
OARS

—
|

!
,4' - 0"TO 6'-0"IN 3" INCR. |
.

DOUBLE PADDLES ARE

8- 6", 9'-0" 9-6"
PADDLES

ot = i
 —— ~————¢
= e i —13
i
— —=—x"
o
1 m[ I
]
L - |~ § +
* y = —
DINGY OR TENDER DORIES
~WASHBOX OR GUNRAIL 4"H
o /
T ’ )
= =Y
//30"OR 32" QUTRIGGER
il
— canlnln iR NR R ——
1 7 N ‘
-

Jmw = B

RACING SHELL OR GIG RACING

- 2 racks 8°'—0" apart
3racks 8'—0" apart
3 racks 18'~0" apart
or

4 racks 12°—0"' apart

Racks are 6°—0"* high for daily use, higher for

_ &=0' p8-o" RACK SPACING
CLEAR | 3'—6" &' 3'-6"| CLEAR Single and double
. ey '2" —— Vs" Four-Oared
TR Eight-Oared

| 1!
.[ ! (N | f—\"
H t___ -
1o SLIDE
P EXTENDS long term storage.
N T on
. i 3'-0
o O
| _I
ol Y
| o I
i FL
s LN y
g
RACKS
i = )
| 12— 0" TO I12'- &" |

Ll
SWEEP OAR

|

9 -6"TO 9'-10"

— 7

o

SCULL OAR

NOTE :

7

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

TYPES 8 SIZES OF TYPICAL SMALL BOATS

LOA = LENGTH OVERALL B = BEAM D=DEPTH DO = DEPTH OVERALL
CLASSIFICATION & TYPE LENGTH OVERALL |BEAM DEPTH . |DEPTH OVERALL WEIGHT (LBS.
FONGE s N easany || =5 i = 13-11" to 55" 1-2" 10 1'-8" -0+ { 59 # 10270 #
DINGY OR TENDER 6'—1"to 14'-0" 2'-10" t0 5'-5" 16" 10 1'-8" 1~6"t01'- 8" | 40 # 10166 #
I |LIFE saviNG 18'-0"+ 4'—6"+ 1'-8"+ 1=11"¢ | 275// +
8 [FisHERMAN 12'-0" 10 160" 36" t05-8" 1-6"t0 1'- 8" 1'-6"to '~ 10" [ 64+ 10320
ONE MAN 9'-0” to 15°-0" 2'-10'/," to 3'-0" 11" to 1'-0Y" 2'-0" 10 2’-4" 44 # 1085 #
STANDARD 16'-0" to 18'-0" 2'-4"103'-1" 1'-0" 0 1'-1" 2'-0" 10 2'-4" 1 70 # ¢+ _a
§ §FETY 16'~0" to 18'~0" 35" 103'-7" 1"-0" to 1'=1" 2-0"102'-4" 70#¢
§ [ouices 18'-0" to 20'—0" 3-0" t03'-3" P=1gll=1 Y 2-0" 10 2'-4" SORG -
Il PADDLE WAR 25'-0" 3-8" 1'-2'/," 2'-3" 180 =
2| PADDLE WAR 34'-0" 3'-8" 1'-3" -3 225
52 SINGLE RACING 2'-1" 10 2-3" 1'-0" 62" 10" | 30~
§i [DOuBLE Racine 2-7" 10 211" 14" 1 7 _mm 11 N | 60#
9 |FOUR - OARED 3-2"103-11" = 82" 12" 120 # - |
52 [8-o0ARED sHELL 4-8"105-3" 2-0"102'-4" 10" 10 1'=4" 1-2"101"-8" [270 = -
;d PRACTICE GIGS Gigs in all classes, same depth but shorter and wider than shells.

George Simms; Neil R. Greene, AlA, Silver Spring, Maryland
William H. Ostermayer; The Ballinger Company, Philadelphia, Pennsylvania

-



Powerboats, Houseboats and Accessories

55

~

~ HOA

HOA

5%

_ <
=

/ A
WL/ WATERLINE

RUNABOUT SEDAN CRUISER HOUSEBOAT
TYPES OF POWERBOATS
TYPES AND SIZES OF TYPICAL POWERBOATS
LOA = LENGTH OVERALL 8= BEAM HOA = HEIGHT OVERALL D = DRAFT
CLASSIFICATION AND NAME | LENGTH OVERALL BEAM HEIGHT OVERALL DRAFT WEIGHT (LBS)
'5 SEA ROCKET 9'— 8" 4'— 8" 1'-9” 0'— 4" 210
8 MONARCH 1230 12- 0" =g = 2" 0'— 3" 80
% PIRANNA | 14'— 0" 5_ 6" 2_ 4" 0—6" 375
E OPEN FISHERMAN 19— 8" 7'— 6" 4'- 5" 0'-11" 1200
z CAPRICE 197 18— 2 7’'-5" - 5" 0'— 10" 2400
3 NORSEMAN |9 19'— 0" 7-4" 4'—1" 1'— 3" 1560
% COMMODORE 486 23— 0" 8- 0" 5— 0" 1'- 0 2970
SEAMASTER 27 26'— 9" 9'— 10" 9'—- 0" 1~ 8" 7200
¢ |EXPRESS CRUISER 28'- 3" - 10" 10'- 10" = 6000
3 CONSTELLATION 36'- 0" 12'- 0" 12— 7" 2'—-8" 14870
l:r’ 38' MOTOR YACHT — 10" 14— 2 11— 6" 2—6" 22400
O [sea vovacer 42'— 5" 14'= 10" 11— 0" 32" 25000
4 SYPSY 200-1" 7’-n1" 7'—4" 0—9”" 2000
g; CRIS—CRAFT 33 33-3" 12'- 0" 12— 11" 2-5" 10000
00 |RIVER QUEEN 40 40'- 0" 12— 0" 10— 6" 2'- 0" 16000
e BPORTSMAN 50'- 0" 12'- 6" 10-0" o= 10" 15000
9" TO 30"
—— T =T
e | #
VARIES WITH TYPE OF BOAT g é
# # |
|
==
— 3 ;
/ 0 w
O "| [o]]
:VI ’-1
=3 m in
: < \LINE OF HULL
%}% l N\LINE OF HULL
@ P f
1o

COMMON TRAILER

L

FLAT ROUND

WIDTH' 8" TO 23"
WEIGHT 20 TO 245L8S

OQUTBOARD

TRI-HULL

ag’  TO 77"

WIDTH 18" TO 33

WEIGHT 20 TO 245.8S

STERNDRIVE

TRIMARAN

CATHEDRAL VEE

CATAMARAN

TYPICAL HULL TYPES

Fred Sahli & George Simms: Neil R. Greene, AlA; Silver Spring, Maryland
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Handball, Cricket, Squash, Polo, and Ice Hockey

—
-
= CoRi: £ 3-0
16'~0 S ol 'v] .
— ¥
)
3 L AT 19
<1 <7
: 50 W no
o|© =k Z \ z .
o 25 J u 20y o
8 8 O_. = 9) 700 L
Lo 4 Fu S¥3 [
/ 9 wZ O -
i ) 03 Wy
g 2 < 162
34'-O
50-0
J &
=
HANDBALL - SINGLE WALL COURT
SCALE: I"=20'-0"
/// a \\ ~
1 ~
-7 R
RETURN N

2
// BOWLING CREASE
7

// :j)l WICKET

A

FOPPING CREASE

/ 4‘»0"# l__&l‘-s“
// 66'-0"
‘ DETAIL OF PITCH \
/ SCALE: I'=30-0" \
! WICKET 9"WIDE ]
| OVERALL & 2-4" J] PiTeH |r
OUT OF GROUND 4 L |
| es-0" | !
i i i
\ l'
\
\
\
\ 420 -0" DIAM
TN 7
\ LIMIT OF PLAYING /7
N* AREA REQUIRED 7/
~ s
\ /
7~
= ~ -~
~ o = — -
CRICKET

NOT TO SCALE

BOARDS 1"'-0O" HIGH—\

P

GOAL POSTS 10'-0" HIGH

—
24'—0“—S J
480'-0" UNBOARDED
6800'-0" BOARDED

9C0-0"

—

POLO
NOT TO sCALE

~

4 o | A
/" (FRONT)- (
JTOP OF PLAYING NToP oF PLAYVING waLL
[ WALL g
Tl L]
FLUSH DOOR & :
(s1ZE oFTIONAL | o
-1 z 5
vISION  1E31 > )
PANEL—T | b | ~
Lo 0 [+
P 2 L
ELEV. OF FRONT WALL ELEV. OF SIDE WALL
(REAR WALL DOTTED)
. 46'-0" (40-0") 1
23-0"(20'-0") 23-0"(20-0")
HARD BALL COURT IS SAME AS S
FOUR WALL COURT EXCEPT I L !
SIZE = 65 X 25" i (e
FRONT WALL: 30-0" HIGH #
REAR WALL =12'~0 HIGH ;‘ BACK WALL
¥ N
é FRONT waLL _l-sERVICE zOoNE 1
& Vg
A AU STANDARDS = DO?R 7
YMC A COURTS 5 p N
ARE SMALLER ERVI A
i EAAEE DS
n SHORT LINE
o —
L SEREE /T SIDEWALL
4
#
- s-0"
f‘

PLAN

HANDBALL-FOUR WALL COURT

SCALE 1"z 20-0"

r D-31'-0" ___S=-22'-0" b

7

1 (FrRONT)I—7 < | 5
[ o bi ‘
TOP OF PLAYING io‘ TOP OF PLAYING WALL
WALL i
( b
(REAR) :
D o e 9
{ o FLUSH °
J I;jJ/DOOR al
b il ('3
1
#
ELEV. OF FRONT WALL ELEV. OF SIDE waALL
(REAR WALL DOTTED - B S
HGT D-7'-0" S-6-6") Sk B-45-0 S-32'-0 "
p0-15" S-i0°
1 ’ |
SINGLES 2'-6" *_SiDE waLL
D-DOUBLES S S B2
S-SINGLES
SPECTATOR GLASS DOCR
WALL PANELS AVAIL \
FRONT WALL BACK
WALL
PLAN
SQUASH SCALE. 1" =20 -0"
200'-O" MIN RECOM, I65-0"MIN  250-0"MAX
15'-0) 30'-0o" 600"
+- 150" Max
ot PLAYERS 25.0" | Flw-omN
SIDE BOARDS BOXES |
30" H RED 2" FACE OFF
MIN~ I—L-l LINE SPOTS 6&'RAD
& L N
) BLUE <3 L|.6 5 b,l X
° l 2" LINE— £5 O [% a4y g
o 50 o |52 S8 z
[o] Ou w 0é orX| o .
B 0l galzz | JATK:] (S ) g
L= Sw $H gk ¢ ¢l 0z s
Y T 14?2 Z0a 4 Q
V] g5 299 <2 2=
P:¢ \ wul 7o Ou ¥ —|—=* 0o 0
0 £ wof %0 ol 9z
J A . %lf Q g g 0% x3
1y PENALT Y QJ = ol W o) e
00y SHOT RED 2" oo M 2 55
010 LINE LINE - [ u > 0
< SLUE - 00
v END ZONE | NEUTRAL ZONE 27 LINE g Y
RED 2" LINE L___renalTy Box

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

NOTE: This information is for preliminary planning and design only. For final layouts 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.




Basketball, Badminton, Volleyball, Pool and Billiards

57

HIGH SCHOOL B4'-0",

COLLEGE 94'-0"

—
2" WIDE BY
3-0" LONG [ -
28'-0"
+
19'—0o" =5
FREE THROW LINE ey
2" LINE
n 1 1
=
EASKET/
; : :
{ R :
\ N o]
\ il
N
LI | )\_
4-0" 6'-0" OUTSIDE RADIUS - 2"x8
12" x 8

ALL LINES 2" WIDE

MIN 3'-O" UNOBSTRUCTED SPACE—

10'-0" PREFERABLE
.__*1&
e P e B B, N R R |
BASKETBALL COURT~MEN'S SEE "WOMEN'S SPORTS" FOR
SCALE 1"=32'-0" WOMEN'S BASKETBALL
Bk o e ohet a3
k 44'-0 22-0"
0
_|
[l
BACK BOUNDARY LINES — 5 J 40" soon S0
2'-6"NET- S'-O" HIGH Y h ol | -POSTS
WAT CTR. ? NET S HIGH
i I
LONGITUDINAL SECTION CROSS - SECTION
ENCROACHMENTS
5
2-63 i 66" - K
ey 220 ff S-0" BETWEEN COURTS
il =
-SHORT ERVICE 0 .
J (q Sl ol % LINED FOR BOTH
) e ol 9 OOUBLES AND
=10 SINGLES ALL
Lo Ne—NET o & LINES 1" WIDE
C T o)
N\ 0
8

ACK BOUND. LINE \SIDE BOUND

LINE SINGLES

SIDE BOUND. LINE DOUBLES
BADMINTON-MEN & WOMEN

SCALE 1"=32-0"

a'-0o"

| RE
BACKBOARD

TANGULAR

(DOTTED

BACKBOARD DETAIL

NO SCALE

BOTH TYPES LEGAL FOR COLLEGE & HS
MAXIMUM TRACK
ENCROACHMENT 2 .
3-0" N sacksoarp 5|0
4 <
« x
BASKET < hl
H_T. ﬁ o
N o
9 olb
3-0" MIN 9 010
10" PREFER N N ol¢
& -6 SN
END LINE™Y | FLoOR~
>
SECTION SHOWING BASKET a
ENCROACHMENTS
SCALE I": 18
72'-o"
6-0" Sog" 7-6", 7-6", 22-6' S
2 sioe ne-] ¢ T S LA
[(s} 1 i
| |ceEnTER x [sErRvICE i
| LINE ‘L\ F |AREA !
| 4" WIDE &: 0 N :
F ! u®k i
[o} ) g
¢ [ B 0(Zgil CEILING |
[o} ) | w !
o 1 INoTe, ) \3-9’9 20' MIN z!
LR | e ;|
: WIDE ZnF cz) :
: "
o | -3 MIN FOST Ly
ok SR J
VOLLEY BALL
SCALE I"=32-0"
NOTE:

U.S. Volley Ball Association dimensions for unofficial games.
Court may be varied 10 suit players. {for children and the less

L —WALL LINE | I agile). Min. clearance 3'— 0”. See page on womens sports.
0 4 ADJ
14 I | TABLE
L |l f— e —————— 4 - - =
i X
2|0 : FRONT OF =
ol T 9 CHAIRS ©
HE B o
932 L DIMENSIONS FOR BILLIARDS 8 POCKET
3 w BILLIARDS
PLAYING TABLE BASKET- 18" DIAMETER
SURFACE SIZE 8' HEIGHT ELEMENT SCH USE
9' HEIGHT JUNIOR HS
PLAYING I TYPE OF TABLE W. L. W. L. 10" HEIGHT H.S. 8 COLLEGE
S 5 ENGLISH ( SNOOKER ) &-0" [12-0" |6-9" |12-9"
z ADJ STANDARD POOL OR BILL. |5-0" [10-0"[5-9" |i10-0" ST EEE
J TELE STANDARD POOL. OR BILL.|4-6" |9-0" |5'-3" |9-9" 2o TRl
u STANDARD POOL OR BILL.|4-0" |8-0"|4'-9" [8-9" I5° TO 25R
g JUNIOR POOL 3-6" | 7-0" |a-3" |7-9"
[N JUNIOR POOL 3-0" |e-0"|z-9" [6'-9" &@))‘
e+ Y2 RADIUS
TABLE HEIGHT 2'-6"* "/ o courT
— 4' RADIUS
S-0" MIN LTABLE suzs[ 5-6" MIN. |_
ol " Al
BILLIARDS 8 POCKET BILLIARDS (POOL ) GOAL~-HI COURT
NO SCALE SCALE 1" = 32"

NOTE: This information is for preliminary planning and design only. For final layouts and design investigate current rules and regulations of the athletic organization or other authority whose standards

will govern.

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



Football: Regular, Six - Man, Gaelic and Hurling, Soccer,

Rugby; Lacrosse

160 - 0"

GOAL LINE

A e 5

FOOTBAL

SCALE:|)"=120'

e

]

END ZONE
N
— —

RECOMMENDED LIMITS

==

L PROFESSIONAL GOAL
POST ON GOAL LINE

140 - 160 YDS

£ 10 15 20 25 30 35 4045 50 45 4036 3025 20 IS 10 6
BEST
ORIENTATION

0

/3!

#
L, 50 YDS.(GAEL. FOOTBALL ONLY)

21 YOS

70 YOS. (HURLING ONLY)

19 YDSAF L

—

NET
7 YOS.

? GOAL POSTS
=
84 - 100 YDS

225" MAX.(RECOM.) 195 MIN.

L
4 vDs -

30-0" : 240-0"
SIDE LINE . ou
( IN BOUNDS LINE E]Z
3
GOAL LINE
p—t _1_\_______.___._._\_. —
L7

50"

120-0"
28'-0"~ 4 47-6"] r10-0"

Rd

i

RECOMMENDED

LMITS

5 0I5 20 25 30 35

| )

SIX-MAN FOOTBALL
SCALE: I" =120

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

40 35 302520 5 10 5 G

e
L

S
CORNER FLAGS
y 5'— 0" HIGH

HALFWAY LINE —

132'- o"

L |
7‘—30'~O" RAD,

GOAL
AREA

l«—GOAL LINE

TOUCH LINE ~.

PENALTY
KICK MARK

B

|
—
PENALTY AREA

3-0" RAD
CORNER KICK AREA\‘

GAELIC FOOTBALL 8 HURLING FIELD
SCALE: |"=120'

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

SYDS

i

SOCCER SCALE: I"=:120'

This information is for preliminary planning and desi

will govern.

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

L7s-0"Max 330'-o"
120'-Q"
- —— ol PSR
- ;‘3\ ________________________ 36'-0" 60-0 , GOAL AREA
) , | ]
\ E i i z N A SIDE LINE~
| ! g 2
) \ " ! ! 0 5 E%’? q _.l .
]
= 3 8 i T [y 3 3 £92z T . OFFSIDE \
3 0 oY z Y 1 o RS 0 O [ine_J|
;o8 1/ 2 21 1512 y 1 ° 01553 o 0 FaCING Z
2 2 4 | N A % al77a 0 CIRCLE 72
< = + G D !0 ] 1 4l olons ]
(4] 0 3|0 . ™ p|%g +)-¢ 0
a \ S 5 A 4 & Y . . z
< o 91 L0 > z o Q 'u',<>' o 1o'-0" £
W 1 o | 4, 7 J ] olo®t AL i RAD.
fa) \4' ; L/ o 3 0 o m(;)n CREASE o
o = Z 0
G Y 8 " 43
________________________ 1A WING | AREA
L L0000
RUGBY scALE:|"=]120' LACROSSE scaALE: I"=120'
- NET SLOPES
24'-0"0.D,23-4"1.D. 25' - o" 2r-o" 24'-0" | 18'- 8" i DOWR-BAG
Y @ AND IN
[ FROM SIDES
TOP OF CROSS TOP OF CROSS . DEPTH 7'- o
S25 BAR o SEE DET.
\ ! P 65
Z
a z —
! . 5 s =
Q NETISLOPES o i g .
) DOWN 8 BACK i 5 [ 9
J o pele] SRk GROUND LINE o J = J 2 0
- - . A =3 — R e 2y
FOOTSALL S(X MAN FOOTBALL GAELIC FOOTBALL SOCCER RUGBY LACROSSE
GOALS - NO scaLE
NOTE:

gn only. For final layouts and design investigate current rules and regulations of the athletic organization or other authority whose standards




Bowling Alleys 59

R ——————— S w — —

. | e . ‘
oI-2" B 12'-0" a8t 000 I
- S + T —
] 62'-10We" 16'— 546" | —0" | WITH SURFACE BALL RETURN
/\ * LANE APPROACH | |
T
1L
. [ PASSAGE | iERE IR
g T : TN
155" 1
| o+5% FRONT OF CURTAIN WALL _(BY OTHERS %’ \ H X
M= § Yo PUBLIC AREA-WITH
i | 5 E1 T ENTRY, TOILETS, MAN—
' | F JEpRARA AGER'S OFFICE. LOCKERS
] "] HHEI12-0"H ~1.3-6" 8 CHECKING, MEC
0 x 28 ™ EQUIPMENT &8 STOF:AGE
7-o"L -2" BOWLING INSTALLATION r segsassemile AREAS, 8 SNACK BAR
ki BRI H H AND KITCHEN FACIL-
G = N =—a):: = H ITIES IF DESIRED
W ! w o 11ttt
: wo N A H| o
: 4 IR B LA Ol 5
< ! | <« HHH . 1 &
8 g i ‘ HIE: Y H &
0 ld: @ @ e aBm CH W
O i 2 spry=em M
o u )] =g 1
S I /Z| = HuWH g
w 4 Wl = :‘_‘]JIAI — 0
b u 2ol & LEE g
= o e
g s ' 20l h uEd A 5
}Q E:' T = 3 5 wHo0 - 8
1 3 !
LACH I 8 o ] %
2 N I 3 1
a | PASSAGE ION.2R
fc
TYPICAL 8 LANE INSTALLATION LAYOUT - SUBSURFACE BALL RETURN
NO SCALE
|  22'-5'4" MINIMUM WIDTH FOR FOUR LANE BEDS; FOR EACH ADDITIONAL UNINTERRUPTED PAIR OF LANES ADD II'=1"a",
1 £3 < 1
¥ s5-8" | 1w-ivat | 5'-g" L
b| ‘}CENTER LINES OF LIGHT SPACING OVER BALL RETURNS |
|
2%ay Lg" a2 = ‘_lo'/ ’ ~SURFACE BALL

INSULATION

l 7 Va_@ a = T4 — 77
i 12 v SESn M Y ) e
\LEVELING STRIP STRINGER N CONCRETE WATERPROOF FLOOR
CROSS SECTION - STRINGER FOUNDATION — SURFACE BALL RETURN
NO SCALE
NOTES:
|
cEILING_7 A, B! l«— CURTAIN WALL oAt
SIEEYE T YIS I 1. Subsurface ball
8 3 returns also avail-
Ly AUTOMATIC B e able
/ s PIN SPOTTER .
ouw . . .
§b == o 2. Min service aisle
2z g 8 5 \ width at 6'— 6"
2:0 ? oE SALL above concrete
B [ P . .
/ 03 (NS ;DE:Z, floor is 4" —0".
0% = b \ "
: = \y O o]
o MASKING
= UNIT =
0 PLAYING SURFACE—\ | I :
: e PLAYING SURFACE ")
K = > T e T Y oot 7 1 Y21 =
wl | | [WATERPROOF CONCRETE FLOOR OVER VAPOR BARRIER
< i s Ll o
| cone. PIT 4-6" | g
RVI D ; o o o o
f,ESLECE L 4-2"eiT '|_ 2'-10 %e" PLAY AREA 1% " FOUL LINE 16'—1%16" APPROACH
4'-0" TO ‘ |
5'-0" PREF. , OVERALL LENGTH OF BOWLING LANE INSTALLATION BY MANUFACTURER B83'— 2"
[

SEE NOTE 2

LONGITUDINAL SECTION - STRINGER FOUNDATION - SURFACE BALL RETURN
NO SCALE

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 standards will govern.

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



60 Baseball and Softball,

——SKINNED AREA INDICATED
WITHIN HEAVY BLACK LINES

127"~

N

3 ¥g"

IST. 2ND. 8
3RD. BASES
Vv 1o

2'»0“-\/

N
AN

AN

o
\TURF/

PITCHERS
MOUND

)

127'-33/8"

3o\,

HEIGHT OF
PITCHER'S
MOUND 1'- 3"
ABOVE FIELD

|'- 6"
I'- o"t_ﬂ/7—

r=--
I~

A =

CATCHER'S BOX

NEXT BATTER'S
BOX 5'-0Q" DIA.

NOTE:

This information is for preliminary plan-

LJ==dy
LEVEL/
PITCHER'S’ I e t
——FOUL LINE
2 PLATE %B%PNE
24" X 6"
ol
w oD
= E34
q Q -
J 1 I¢C o
CcoACH'S e % 5
80X u o [
2 T
0 0
I 3
STANDS OR FENCE 250 0 o
MIN FROM HOME PLATE (=
ALONG FOUL LINES \
bl e
b

DETAIL OF PITCHER'S MOUND
SCALE - ¥g"=

-0

N 7 / ning and design only. For final layouts
N 76%&‘(\;‘\"?‘?—;‘:\:1\1?0%? t:";\""ECE \\ s and design investigate current rules and
N/ N regulations of the athletic organization
S:i%aﬁlja glAMOND /\ /\\ or other authority whose standards will
7/ \ s N govern.
4 - N
/ > <BACKSTOP LINE - N
4 RS ___i__z__________A ORIENTATION :

STANDS CR FENCE 178"
FROM HOME PLATE
ALONG FOUL LINE

COACH'S
BOX 4'X8:

LITTLE LEAGUE BASEBALL
SCALE 1"=60'-
BOXES

PITCHER'S
BOX

38~

e

INDOOR BASEBALL SCALE.1":20"-0"

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

18 DIA.

COA?;EA
LINE

BOXES

FENCE OR

Rhe
R

REQUIRED —'/'\\

SOFTBALL DIAMOND

PITCHER'S
PLATE:

N 3-0"X7'-0 V&
~X

No standard - consider time of day for

BATTER'S
BOX EACH
s, @ SIDE ~
NIl 5 )
N/ I -
™ 2
9 L
B

games; months when played; location of
field, surrounding bldgs. and stands.

East-North-East recom. by N.C.A.A.
(Home plate to center field).

CATCHER'S BOX
3-7"

0 BASEBALL DETAIL OF HO
BASE BATTER'S 8 CATCHER S
80X
SCALE Y&" : -0

STANDS OR
FENCE 200’
FROM HOME
PLATE ALONG
FOUL LINE:

.
7’

{BASE
. LINES
CATCHER'S
80X 7

2ND BASE
SCALE 1"=4'-0"

SCALE 1"240'-0"

/ 2ND

P

“'lr

[o}
ki
I \94
)y K )
IR N
L /)J
BATTER'S
. BOXES
(o]
e
CATCHER'S
BOX
D -
HOME BASE
SCALE I"=10'-0™"



Tennis 61

60' -O"
12-0" | 36 -O" DOUBLES 4 -o"r
_ ' ———— =1
z % 41-6!' 27 -C' SINGLES N - - |
?0 DISTANCE TO — HALF ENCLOSURE W
o} > |ADJ COURT — e ———— —
X %‘ ’ 127 CHAMP. PLAY, -
5|97 & MiN e -4 |
T T "
% 5 8ACK COURT b — T - - A
ul
T o 13-6" , 13-6" 0 ]
- k. ounmmm— X
[y W
I| H— !
) ﬂ i o] O‘;
6 . z0 I
il ©° 3z @
A 2o 3oty . y
q| «© , o 00 [0}
‘[t) FORE <l:oum'r y & s
+— T 7 a o o
& % PosTI  [fueT ='-0" AT POST E{,E («
il 3 CENTER, 2'-6" 5 ALTERNATE =
z Q 8 B (eSS 0w LIGHTING %
S| W 5lo= ONE POLE e
: FORE COURT | ilFo EACH SIDE
] ! i W (¢} o
- J 1272
o . J o|uws
8 o 4 12>
Q 040
< BACK COURT wioZ
. £z
0 x
z CENTER MARK/‘ 9 9 g
; 2138 |
e FULL ENCLOSURE g1co END ENCLOSURE GEN %S(JEL%TFSO)R—//I
o Al JF—————_—_——TG"_
—_
STANDARD COURT PARTIAL ENCLOSURES DRAINAGE PLAN (2 OR MORE COURTS)
SCALE ['=32'-0O" SCALE: I'- 32'-0" SCALE: "= 32'-0"
ORIENTATION! NOTE!:
For the Northern states, North-Northeast and South- Surface drainage-Pitch 1" per 10’— 0. Pitch side to
Southwest is best. side for single court: pitch end to end for 2 or more
courts. Need for drainage system depends on soil condi-
tions.
__T_ —p— _+_
-9 0' 9 9 NOTE:
% % % %" ﬂ This information is for preliminary
0] 0 0 0 . B lj - “_\] planning and design only. For final
!' |- l— " 9 0,% 93 layouts and design jnvestigate current
< K q < € = P ™4l 190 i i
o Q Q Q o ) 5 e e rules ‘and. regufations of thg athletic
-q') % % <m‘l & u') organization or other authority whose
=) i’ : . standards will govern.
WAL L SERVICE NET SERVICE BASE WALL
LINE LINE LINE
2r-o" oo | 2o 21 -o" 18 -0" [ 2 -o" -o0"
+ + % * + #
END TO END SIDE TO SIDE
INDOOR TENNIS CEILING HEIGHT REQUIREMENTS
r—NE‘I’ LINE VARIES 10'-0" 10-0" 10-0"
k GATE TOP RAIL END OR
d
ELEV. OF WALL \ 1 / CORNER POST
NET LINE "/_)
30" AT CENTER 8] &
w 36" AT ENDS & 5
fa) 0
M~ WALL: CONCRETE % I Y \
OR BLOCK WITH r ] E N\ | ~LINE POST
FLUSH JOINTS 0 Il 6 o \
o | I _|
COURT SiM TO bt Qo) *
HALF OF STD (o) V1S
COURT IF 0
SPACE IS wil

AVAILABLE

ﬁ&

o

oo (i) [ ! ]

PLAN 0l u b
PRACTICE COURT ELEVATION OF ENCLOSURE
SCALE® 1"z 32'-0" SCALE. I"= 8'-O"

Charles F. D. Egbert, AlA; Architect; Washington, D. C.
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Track and Field, Lawn Bowls, Horse Show Rings

RUNWAY
{LEVEL, UNVARYING
SURFACE)

12'-0"

UPRIGHTS

-60" RADIUS

(50" MIN AU
CHAMPIONSHIP MEETS)

60'~150' (125' MIN FOR A AU _CHAMP ) 18-a" MIN
B} UPRIGHTS PIT
0z tz
+5 1 RUNWAY — 3
g o
VAULT BOX
+
POLE VAULT
SCALE: I"= 30'-0O"
-3 MIN
SO'-I50' (30' MIN FOR A AU CHAMP ) 29'-5"MIN. |
s i —_
0z 0Z
453 1 RUNWAY ~— & PIT 95
I SCRATCH LINE 0}

RUNNING BROAD JUuMP
SCALE:1"=30'-

120" MAX.

10" MIN L
s r o ‘/"A—SCRATCH MAX THROW 300" %
RUN-UP. LINE:
N \JI\J SECTOR 30°
26-3" (BM) RAD:

SPECTATOR SEATING THIS SIDE

13 -1z

JAVELIN THROW
SCALE:1"=60'-0"

t 24' — = -
RUNNING HIGH JUMP - y >‘T_“AC’< {aLAPS = I MILE )
SCALE: "= 30’ =
225 32385
g'-22" 1D DISCUS
b
7'-0" D SHOT
a8 HAMMER
SECTORS:
A DISCUS 60°
HAMMER 60° . 24 TRACK-6 LANES @ 48"
o 32" TRACK -8 LANES @ 48"
~ (48" LANE REQ FOR HURDLES)
~ APPROXIMATE
o|kL DISTANCES
I 7195 sHoTPUT-60"
3|IL Discus-200'
0~ HAMMER-200"
- (WIRE CAGE BEHIND
CIRCLE REQ FOR =
/>\ HAMMER THROW) *
T e = S~ - —
METAL CIRCLE 1 247 + 12" MEASURING LINE:
{FOR NON-CHAMP MEET, L
USE 2" LINE)
CIRCLE [ FOR THROWS) QUARTER MILE RUNNING TRACK
SCALE. I"= 8'-0" SCALE: I"= 120'-0"
14-6' 120"~ 0" -o" 220'-0" L
OBSERVATION BANK——\
[
g JLC LI
ks T :
[ 1 T [ ?
18" DITCH SURROUNDING p
GREEN o
2 RINKS S5'-0" RAD
N i (ALLEYS)
6 RINKS {ALLEYS) 20'X 120 % 20 X 120"
A A 5
4 o A A INDOORS
— t t 240'-0" iy
5 =) GREEN = GREEN
4 =
o 8
& 9
< li .
> [o]
5 n
g 8
sslc1'|oni A-A | | ] 0ol RAD,
'ﬂ' lﬂ‘ OUTDOORS
LAWN BOWLS HORSE SHOW RINGS
SCALE: 1"= 60'-0" SCALE: I"=120'-

NOTE :
will govern.

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

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



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

1000 YDS (RARELY USED)

S TBUTTS (TARGETS)J

SEEERCOOROS S —]

300 YDS.
2008
ZOO_YBS_>”

STAGGERED BUTT RIFLE RANGE

FIRING LINE

( :FIRING LINES—

300 METERS USED FOR INTERNATIONAL TOURNAMENTS 200 YDS

1000 YDS. (RARELY USED}

200 yoS

LINE OF BUTTS.

BUTT -IN-LINE RIFLE RANGE

OUTDOOR RIFLE 8 PISTOL RANGES

NOTES :

1. Orientation: North—South

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

NO SCALE

3. Small bore ranges:
and 50 & I00 meters.
25 & 50 yds. and 25 & 50

4. Pistol ranges:
meters.

50 & 100 yds.

5. Spacing of targets:
Pistol 4'—0" 0.C. Min,
Small bore rifle 5°'—0" O.C. Min.
High power rifle 8'—0" 0.C. Min.

C/'E *STEEL PLATE LIGHT PROTECTION WITH 34" PLYWOOD COVERS
WA B4 [V V4 DESIGN PROBLEMS
\ /f{ , \ 1. Safety
: TARGET B L CLEARANGCE REQ T ARGET TROLLEY a. Trap safety.
B - * = &8 OPERATOR L .
) ao5—"/a" STEEL BACK STOP \ ORI RCED SHELF b. Firing line safety-
n " SAND PIT © L FLOOR— ;,J" i H use stalls.
+ 5 c. Spectator safety.
SECTION 3-0"TO 4-0 d. Ricochet protection.
ALL PROJECTING SURFACES COVERED WITH STEEL PLATE :
e. Safety from spilled powder
= explosion.
ETEAE “ : 2. Ventilation.
L ; 0 3 A .
PLATE | 4 g_l S50 / PIPE RAIL & WS,
T 2 29 24 =< 5N ADVISABLE 4. Lighting.
HTARGFTS [¢} Zy | Zu STALLS FIRING ‘l
] Sg #5C
7-0" 1o = o~ AREA PAINTED - 20 T " .
== ‘)‘:ﬁ—WHITE o o , 0K as EREE pre RS S The use of range design con-
o'~ o"] | BONIEND ] sultants is advisable.
|
PLAN | 50’ - O" STANDARD L

1
INDOOR REGULATION RIFLE & PISTOL RANGE

*

NO SCALE

f

"MULTI-BAFFLE"8"ESCALATOR" TYPE BULLET TRAPS AVAILABLE 8 LESS HAZARDOUS THAN PLATE & PIT TYPE SHOWN

1, QUTDOOR -MEN- 100 YDS MAX. WOMEN - 60 YDS. MAX. MIN 60'
y! BOWS  MEN 6'- O", WOM 5'- 6" INDOOR - 60'- O" {(MAY BE 90'- 0" IF SPACE ALLOWS ) - g;‘;iég
0| BEHIND
. e e e A i = = W 0 L T e TARGET
ARROWS ' MEN 2'- 4", WOM. 2'- " GROUND—-\ TARGETS SPACED 16'TO 20'0.Cc. 4290 L
ARCHERY NO SCALE ORIENTATION: N - S.(MAX. 45° DEVIATION FOR N.A A TOURNAMENTS
DATA SOURCE : NATIONAL ARCHERY ASSOCIATION
¢
NOTES .
SUPPLE - = - 6" MIN 1,5M=-2M TABLE FOR LSM=2M
MENTARY ] ‘ s-0"-6'-7" ELEC. EQUIP: 5-0"-6-7"
MATS., I. Rope and )
N NomaT raised platform SRS M M 3M L 2M 2™ am
illegal (NCAA FROM S s13%s] o' - 0" 'l B e e G oot
- Rules). / FiLeElR | ! | |
) L I I
gF%ﬁt 1 ! 2. Raised platform =N R c R
legal in other rules S 2'— 0" MIN. ] A |
| but not recom- = AV ) S AV F
i mendied. E S E e
PLAN S D el REGULATION PISTE (STRIF)IFOR ALL 3 WEAPONS
MAT SIZES G-  ON GUARD LINE R—  EXTENSION OF PISTE
| o C—  CENTRE (LINE)
lN_T_ERCOLLEGIATE COMPETITION: 24 x 2 PLATFORM MAX. 4°—0 AV— WARNING LINE (ALL WEAPONS)
minimum & standard. ABOVE FLOOR. F—  REAR LIMIT. FOIL 12M (39'—4"), EPEE 24M (78" —8")
INTERNAT'L COMPETITION: 6M x 6M.

(19'—8 I/4™) min. 1.10M raised platform.
OLYMPIC COMPETITION: 8M x 8M. (26’ —3"})
minimum.

28' diam. mat also available.

WRESTLING
DATA SOURCE : N.C.A A.

3= ok

RING SIZES

MIN. 16" x 16"
MAX. 24" x 24’

BOXING
DATA SOURCE A.AU

pat = 1I'-O"

NOTE : This information is for preliminary planning and design only. For final layout and design

or other authority whose authority will govern.

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

SABRE 14M (46'-0")

WIDTH OF PISTE:
WEAPON SIZES:

1.8M (5'—11") TO 2M (6°'-7")
FOIL & EPEE 1I0CM (43 1/4")
SABRE 105CM (41 3/8")
FENCING 'ig" =1 - O"
DATA SOURCE : AMATEUR FENCERS LEAGUE OF AMERICA
M= METERS CM=CENTIMETERS

investigate current rules and regulations of the athletic organization



64 Trap and Skeet Shooting

NOTES:
1. Trap Field can be super-
imposed over Skeet Field.

2. Consult manufacturers
for trap house details.

DANGER ZONE

400 YDS |

CROSS HATCHED AREA IS DESIRABLE
FLIGHT PATH OF TARGET (44°)
94° ANGLE 1S LIMIT OF LEGITMATE
FLIGHT PATH OF TARGET

TRAP FIELD LAYOUT NO SCALE
Data reference: Amateur Trapshooting Association

DANGER ZONE

NO. | TRAPHOUSE
(HIGH HOUSE)

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

| ZONE

GENERAL NOTES FOR TRAP FIELD

AND SKEET FIELD LAYOUTS

9'- O"BETWEEN 1. Danger zones should be cleared, but

ShienlNe Fesrs can be swamp or other types of waste-

NUMBERED YARD japc

LINES 16 THROUGH 26 2. Orientation for both types of fields
should be Northeast, as indicated.

3. 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.

kY (29 v
S @
v’L [0} TARGET DISTANCE
Q 0 MARKER
® T
» 120'- 9" 0 | 02
= ‘.\0 = 2 -
o % = SAcete DARY
Ry 2 e 22372 Tgimepye moun
TN\ L Tang %5 everT 2~ |
N T Flig, s ARCEL ——
— iy < |
~ / - | DANGER ZONE
r
|

STATION NO 2

CENTER LINE

STATION NO 3

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

STATION NO. 8 \\

NO 7 TRAPHOUSE
ILOW HOUSE!}

A sTaTionmNO. 7
BASE CHORD

PROTECTIVE FENCE REQ
BETWEEN ADJ FIELDS
B8'-0" MIN

SHOOTING STATIONS ARE
3-0" x 3-0"

ADJACENT FIELDS 134 OC
STATION NO. 5 DANGER ZONE OVERLAP

STATION NO. 4



Women'’s Sports 65

270-0" TO 3000 . 12-0" | 300-0" N
) MAY BE 255-0" FOR GIRLS TMAY BE 240-0" FOR HIGH SCHOOL GIRLS
B - 7 5RO, .
T & ! 5 varD SHRE BINE S e = SIOE S |
55 LINE~ ~a STRIKING | LINE ~ GOAL LINE. |
0 kf GOAL FOR RESTRAINING \
® 3 A pENALTY FIELD HOCKEY T LiNE
% CORNER  SCALE:/z2"z1'-0" 0 J
N P I . o g
.(') x Q w (-) T C.) 26-01 o :f’,& J::/*«K W (j,
9 0 o z ] 18-0" X Em 0 3 CENTER \ 4|1
o - y o At 1 1
il z I . Jod 173 1 gl
K (i i e |
Ll < R : 4
o8 9 : I 5 flae :
" ! . T
Al i n] I WO = .
8 o 9 0 8 20 HALFWAY LINE —»]
- < ;GOAL 53 I PENALTY
Z.X — ] LINE 0 AREA —
|2 | ) I
- GOAL FOR
FIELD HOCKEY SPEEDBALL SPEEDBALL
SCALE. " =120'-0" SCALE: Vz2"=1'-0" SCALE: 1"2120'-0"
% 300-0"MAX  240'-0" MIN_ 1
| , 300'-0"MAX  240'-0" MIN
o CORNER ~— N >
) ,/EéoNG LINE L.’ﬁ_4”"e -o" s mls'—o“
~+ i
i / PARALLE |
in [ S e L T SIDE LiNE~ \ " SIDE LINE | GOAL LINE
=1 a1
3 45-0" RAD ~
< Y Al . T Z‘[ J/CENTER 3-0" >
z 450" W i o £ INSIDE GOAL SCORING
s I~ RaD z 8 B-0" s ElL s ON CENTER y CIRCLE—_
B 2 f 5| PENALTY 0 = 9 5 ° CINE 7
[o] [o) | CENTER KICK MARK < o} ! ] A (
5 U y p| -0 LONG § o N i i 'OI [}
8| or——1 Z N 0T : : NS o
5| Nz . o 0 N 7+
X < I J [ | ] &
4 T 4| PENALTY s (] = Xl o ]
| b E AREA 7 g‘ > >
5 2 1 b GOAL FOR SOCCER 2| @ o i A
-(') < HALF WAY —i—3] l&i 8 FIEI_IO BALL ol J-— E N
LINE Vaanzp oo | Rde ~
D | Tont AN scaLE: /32":1'-0 ] 3 RESTRAINING
u 1 7] @[ 1
SOCCER FIELD BALL
SCALE:I"=120'-0" SCALE 1"=120'-0"
6-0y 330-O"MAX  270'-0" MIN q 2t 0" N
-
CIRCLE AT " ’] ; > ~
CENTER OF FIELD< GOAL CREASE 5 - RECOMMENDED RN
\ MEASURED FROM Q [:] ~ PLAYING FIELD N
CENTER OF ol Ve 200'-0" MIN RAD\\
t . et O PITcHER's < - P
-(? - PLATE N N 25'-0" CLEAR AREA //
V] " INE > Yo'z -0
] zot0" L o N ) // e
~8-6"RAD Fraz N —- 7
GOAL ( LACROSSE) =S N y
There are no definite boundaries to the field of play. SCALE: Yg"=I'"-0O" gEAr;(EDMSEAME “
LACROSSE AS FOR MEN'S |
SCALE. "= 120'-0" SelFUEREL \\
100" 74-0" MIN  94'-0" MAX 7 L 4-0"
BACKBOARD
o OVERHEAD CLEARANCEI " SOFTBALL
40" 3-0" 22'-0" OR MORE [ /EASKET AR TOE By AN
— A
M
: i SIDE LINE 2" W | | lﬁ‘ - g0 %
' ‘ Ny glo| Lg-= 0
q
! 22'-0" MIN CENTER Z | Cls 2
X | HEIGHT RESTRAINING 4 Z
| IRCLE FREE a FLOOR S X
=§ | ‘ I:\Eow 5 ! . OPTIONAL
9 | | Bortam P GOAL { BASKETBALL) | SERvICE LINE
o | — a_ &-o" P | SCALE Yg"=1'-0" (o4 | 25-0" FOR ELEM
“’ 8 RAD ~ o3 _J"| SCH GIRLS
l | N\ | —f—‘r————J——————————————-\A———v
| ) o g | SIDE LINE : |
/
zl £ 4 I 1| & | 0 l I
2 o Tl a Q { OVERHEAD
0| ';,R_‘%E) ) Zl 9l @ | §| |Siearance ! |
[} oW | | s . 20' OR MORE | CENTER P
4 | il 0 | 5 (E) 6 ) ol | % CINE & NET |
['S 3 = J be
o | | 4—DIVISION LINE e | o, I w 9 | y [ neT : :
| =, 0 AT TACHED
| BACKBOARD EITHER RECTANGULAR OR FAN-SHAPED ) I NET\~{|1 = a | & S |
(SEE MEN'S BASKETBALL ) 3! — 0| O © | ig I \ |
S st | O | 0L |
The Canadian court is 50'— 0 x 94'— 0" divided into 3 equal parts. s s
BASKETBALL NET ( VOLLEY BALL) VOLLEY BALL
SCALE 1"=32'-0" SCALE WYg"=1'-0" SCALE: 1"=32-0"

NOTE: This information is for preliminary planning and design only. For final layouts and design investigate current rules and regulations of the athletic organization or other authority whose

standards

will govern.

Charles F. D. Egbert, AlA; Architect; Washington, D. C.
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Miscellaneous Court and Table Games

A= =@

_105'-0"

bl VARIES = e i ¢ J— - 600" =3
== C ~ EOUNDARV _
- ! 2 — YARD LINE *k / o
—— = N SECTION— —~BORDER T
! ol I -2 e
STAKE —~ wl 1 lo i )
\ H o ? BLANK LINE 8 —*
\ o N ~
| q | | ~—{
oL IR —d
Q 0 ® O ‘ |21'-o" 21'-0" |21'-O' 21-o" o (IJ
| L X — £ o}
+ 0| o g Slo-e" 10-e" g o o
l sl 0 BLANK LINE A ,
_a_ a4 é | ~ YARD LINE A
. A = . )y 3
LAWN CROQUET S meEEEE BRITISH CROQUET BOUNDARY ROQUE PLAYING LINE ?
1"=32' =64 vt
20'-0'
- SOECk =t - 62-0"=
6.0 | — VARIES |
25 40 FOR MEN ol |
! \ 3.0"DIAM CIRCLE
| 8% TROERe |, | STAKE voOAM N\ | +— 7
T DEF el I DIAM STAKE | w |~ woooEN BOROERS ~
W
_————— - T PITCH I/I6"PER FOOT —>~
(- PITCHER'S BOX | ALLOW 10 s54.0" | 13-0" | a|x
2l = g
| 6'-0" X 6'-0" I 3| egrween <
e FOUL LINE ___._,9* COURTS o L _J
HORSESHOES BOCCE (BOCCIE)
ez 1"=32
£ 200 60-0" N
44-0" L 13-0" ‘ "
| e P | 350" o6
| 3 |7
== | e i Plo——— | © - 1 | NO DEFINITE BOUNDARIES
r p—% S — 0= — OR DIMENSIONS
v I r T o B _GIRLS
‘ o | - /4 - 2 17'-6" RAD
;| . . oy “ Hps 2-6" BOYS
19| o | l 0 ® wl | 2c9 Il 2628 rao
s u 0 | '0'3 08 BASE | /N |
| of &] lio-of 2o 02 | " = oo |0e €0 | LINE | 2ue" AN
<0 | Ly ’/TRAD 4-GiRLS
| 1|1 = TSR s
]
NET 2'-6" o NET 2-2" / & —« e || sovs
\_,_ Areenter— A At center— _ _ __r_ | * 2 RAD ¥] so-or
SENIOR COURT [OFFICAL PLAY) JUNIOR COURT
HOPSCOTCH TEAM DODGE BALL
IF"’ADDLE TENNIS el NERLES
:
SWEEPING <
40-0" NOTE: K FIEr I FEOTRED  mack )
oy - i DOUBLE COURT MAY BE Q v . RINGS
ﬁs_Tc‘ér-\leTER 40"~ . D MARKED FOR SINGLES ALSO & g&il 8-0"DIA v
) o . m 40-0" i B 'Q] / / BLerEAs BUTTON g
_——— —— = — =1 Sk g
s - + TS0 -0 1 ‘[ 3 0 HOG LINE | .
| e P4 9 [ _ — 4 ¥ CENTER LINE
| [ |rReqQUIRED ® | o| T NET = 3o i ol ¢ S \rronT ‘
| \ - X - Iy [ 7o b 9 &-0 210 ey | RINGS
13| | = AL P B |
St Lo e — ey 165-0" = _uw
DOUBLES COURT SINGLES COURT
DECK TENNIS CURLING
"= 32 ea’
7-0" TABLES 26" HIGH
= NET 6" HIGH 0
i HEADROCM 7'-0O" o
ADJACENT | | i MIN
2-8" 52'-0 ~2-6 ADJACENT —— ——
# Evea an o= TABLES \,_,'_ N
12'-0" N NN O\ ), 656 g
SEPARATION T 9 g5-0" g
L L L L e R p O e B
Ty s 4 : ;
5 I .
! ol v [oys [—bEAD =T~ 1570 | N of—
(o = |
| k) LINES — | 2 J 5
A ~|e l lo_ ______ S0 0
]

ELIMITS

AMERICAN SHUFFLEBOARD

1”216

NOTE!
will govern.

Charles F. D. Egbert, AlA, Architect;

; Washington, D. C.

BASE LINE/

REGULATION TABLE

SMALL TABLE

TABLE TENNIS
e

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



Sun Time and Shadow Construction 67
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STANDARD TIME ZONES OF THE UNITED STATES

SUN TIME
Explanation of map.

LATITUDES: Curved horizontal lines. LONGITUDES: straight vertical lines.

TIME ZONES: Alternating vertical gray and white bands. Central longitudes of time zones
are: Eastern Standard Time at 759; Central S. T. at 90°; Mountain S. T. at 1059; 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:

JAN21 -114 APR 21 +1.2 JULY 21 —6.2 OCT 21 +15.3

FEB21 -13.8 MAY 21 +3.6 AUG 21 -3.1 NOV 21 -14.1

MAR 21 - 7.4 JUNE 21 —15 SEPT 21 +6.8 DEC 21 +2.0

EXAMPLE: Calculate sun time at site for Columbus, Ohio at 12 noon local time on

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 11:00 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 nagon,
local time.
SHADOW CONSTRUCTION WITH TRUE SUN ANGLES
Required information: angle of orientation in relation to north—south axis, bearing angle
(£ B) and altitude angle (£ A) of the sun at the desired time (Fig. 1).

STEP 1.
STEP 2.

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

Lay out altitude £ A upon bearing £ B. Construct any perpendicular to £ B. From
the intersection of this perpendicular and £ 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 £ D to construct shadows in plan and eleva-
tion in conventional way. (Fig. 3).

The figures illustrate shadow projection for a building in Columbus, Ohio (409 N. Latitude)
on February 21 at 2 P.M. The sun’s altitude L A is 32, the bearing £ B is 35 '/,© West.

Methods for calculating the sun’s altitudes and bearings are described on pages on Solar
Angles and Solar Position Calculation.

SUN ANGLE IN

1
ELEVATION '
)
1

BUILDING
ORIENTATION

SUN
ANGLE
IN PLAN

S

|
|

TRUE SOUTH

Victor Olgyay, AlA; Associate Professor; School of Architecture, Princeton University; Princeton, New Jersey
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A B C D E F G H |
CONTROLS|EFFECT-
EXCLUDES |RE-RADI-| CONTROLS | GROUND IVE HINDERS CONTROLS |[MAINTEN-
DIRECT ATES SKY GLARE 8 |ORIENTA-|RESTRICTS|FREE AIR |WINTER ANCE(NOT
DIAGRAM SUN RAYS |[HEAT GLARE HE AT TION VIEW MOVEMENT | RAYS& CLEANING)
WINTER SUMME R
RAYS ———RAYS Length of overhang calcul- |Seasonal No No No South No Yes Yes Minimum
& - B ated to eliminate summer unless
\ = = sun. otherwise
noted
GROUND
GLARE
I. OVERHANG
SN 1 "R . . )
SRVNER / OYER Length of louver caiculated | Optional: Minimal Yes Some— Any Yes— Slight Depends on High for
to eliminate summer sun. | Completely amount varies |direction. If opaque design louver.
Length of louver for sky or seasonal. with design. depends on | blade in lou-
glare dependent on amount design. ver. No—~
WINTER of control desired on ex- if tinted glass
RN == terior conditions and occu- blade.
GROUNC/ pants normal eye level.
GLARE / |
S/
2 VERTICAL SCREEN
(WITH OVERHANG)
gzvgﬁﬁ %%J.YYEES Length of louver or glass Optional: Minimal Yes Some— Any Yes— No— Depends on Low for
i, GLASS panel calculated to elimin- | Completely amount varies |direction. If opaque if louvers. design glazing
S {3 P ate summer sun. Length of | or seasonal. with design.  |depends on |blade in lou- | Yes—
SRS = louver for sky glare de- design. ver. No— if glass panel
WINTER ’ . i 1i 1
iy e penden'f on amount gf con if tinted glass | unless vent
trol desired on exterior con- blade. slats are pro-
GROUND ditions and occupants nor- vided.
SRS o mal eye level.
3. VERTICAL SCREEN
(WITHOUT OVERHANG )
SOMYERRRAYS Louvers can be adjusted to | Optional Minimal | No Yes Any Yes No Dependson | Varies—
sy %, control direct rays of sun. direction. design depending on
GL‘}RE'? South is scale and ma-
Ly least re- terials used.
WINTER USEFUL icti
RAYS——/‘V\‘E sFrlctwe to
view.
GROUND
GLARE
4. ADJUSTABLE
EXTERIOR
HORIZONTAL LOUVERS
SUMIVIEN RS Length of overhang calcul- | Seasonal No Yes No South No No Yes Varies—
ated to eliminate summer depends on
sun. material used.
GROUND
GLARE *
SA. OVERHANG
VERTICALLY LOUVERED
Qﬁ:jgiﬁ \ Length of overhang and Seasonal No No No No No No Yes—with Varies—
s pitch of louvers calculated louvers as depends on
SKY % WwWWwh 10 eliminate summer sun shown, can material used.
GL‘},‘TYE,‘Q‘ and permit winter rays full permit max-
SUMMER _ penetration. imum winter
RAYS — sun if de-
GROUND 4\ sired.
S . K
58. OVERHANG
ANGLE LOUVERED
WINTER RAYS If fixed louvers can be set Optional: Minimal Some Some East or Yes No Depends on Moderate
B 50 as to eliminate low angle | Completely west, south design
SKY J‘ . sun rays for predetermined | or seasonal with ade-
GF‘;:EP \ N orientation. |f operable, depending quate over-
SUMMER v | maximum control any on orien- hang.
RAYS \ orientation but with var tation or
GROUND \ i ious amount of view inter- | other
GLARE Al ference. factors.
6. EXTERIOR Cenibelgod
VERTICAL LOUVERED As desired. Minimal see J Some Any Yes No Yes High
SUMMER RAYS Heat absorbing glazing con- [ No— Can be sub-| Yes— Yes Any No See K Yes— Low
; \ y . . .
SKY & \ trols solar heat gain. Heat |reduces— stantial un- | ideal if dark- more than
G\-ljREk \\ absorbing and low trans depending less double | er sheets used others
WINTER ¥\‘f . mission glazing controls on glazing glazing il:\ upper por-
RAYS— ' heat gain and sky glare. material. used. tion of win-
r . Sandwich of glass and fixed dow.
gﬁgggo : louvers can control direct
sun rays and sky glare and
7 SPEC.GLAZING admits greater amounts of | Seasonal Low to Yes Same Any Yes See K Less than Low
(GLASS,PLASTIC, useful dayhight. minimal. 7A

COATED GLASS)

J. Stanley Sharp, AIA, Handren, Sharp and Associates, New York, New York
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J

EFFECT ON
INTERIOR LIGHTING

K

CAUTIONS

L

VARIATIONS

Harsh without ideal
exterior conditions, or
with no glare control
in glass or interior
control devices.

Tends to trap warm air.
High sash if open may
let heat into building.

Overhang with light & heat transmission
glass. Overhang with open framing with
removable material (fabric, fiber glass).
Trellis with plant material—permits entry
of winter sun. Fixed awning—similar
characteristics, except maintenance is high.
Operable awning—also similar, plus lower
sun angle control (west), restricts view
when down.

Good

Check clearance for
operating sash and
window cleaning.

Addition of vertical member may be used
to cut off low angle oblique rays. Ad-
justable vertical blinds or awnings afford
good control for fow sun, or glare from
beach or water, without permanent re-
striction of view. Maintenance is high.

Good

Check c'earance for
operating sash and
window cleaning.

Addition of vertical member may be used
to cut off low angle oblique rays. Ad-
justable vertical blinds or awnings afford
good control for low sun, or glare from
beach or water, without permanent re-
striction of view. Maintenance is high.

Good—could be used
for darkening device.

Exterior operating shutters have similar
characteristics, and can be opened when
not required but with loss of sky glare
control.

Diffused reflected light
from louvers improves
quality of daylighting
by reducing contrast
between interior ceiling
and bright sky.

Egg crate overhang instead of louvers to
control oblique sun rays. Adjustable
louvered awnings (questionable in cold
climates) require high maintenance.

Diffused reflected light
from louvers improves
quality of daylighting
by reducing contrast
between interior ceiling
and bright sky.

Egg crate overhang instead of louvers to
control oblique sun rays. Adjustable
louvered awnings (questionable in cold
climates) require high maintenance.

Varies depending on
position in room.

Good-if a limited
view is acceptable.

Check clearance for
operating sash and
window cleaning.

Narrow windows with adequate side
reveals or projecting blades have similar
sun and glare control.

When used with adequate overhang on
south will eliminate all sun in summer
months.

Good (see C) w/high
levels of artificial

light, interior visual com-
fort is improved as re-
duces contrast between
work surfaces and win-
dow area. Good—com-
bine w/7A for ideal sky
glare control w/a restrict-
ing eye fevel view.

Open sash may defeat
sun & glare control, but
is appropriate for a/c
buildings. Replacement
delay is probable.

Open sash may defeat
sun & glare control, but
is appropriate for a/c
buildings.

Allow only storm sash to be tinted to
eliminate problem noted under B.

Louvered screen placed in front of glazing
would control sun but restricts view,
maintenance factor if movable, and sky
glare control is jost.

J. Stanley Sharp, AIA; Handren, Sharp and Associates; New York, New York

GENERAL NOTES:!

Uncontrolled glare, generated by the sun'’s rays, can become uncomfortable
in winter; in summer, this glare plus solar heat can be intolerable. Glare can
be effectively controlled by either interior or exterior devices, but solar
heat gain is best controlled by interception outside the building. Tinted
glass and/or interior devices such as shades, horizontal blinds, vertical
blinds, as well as various screening methods may be used to control sky
glare and glare from the direct rays of the sun. However, they do little
to reduce interior air temperature because the sun rays have been allowed
10 enter the room. Do not use any form of translucent glass where sun
will fall directly on it because this will produce glare similar to the dirty
windshield of a car. Objectionable glare (i.e., a brightness ratio in excess of
10:1 between peripheral vision and the immediate area of vision) can occur
at any orientation, including north, through indirect sources, by refiection
from various surfaces. For example, light from a slightiy overcast sky or
from patches of white clouds can be 30 to 300 times greater than the light
reflected from a well-lighted work surface. Pravisions for shielding these
secondary sources are particularly important to good vision when occu-
pants of a space must remain in relatively fixed positions.

s ity SUMMER
v, RAYS

E NN
NN N
N \\\Q\\({‘\\ N

SUMMER
SUN AND GLARE AND HEAT CONTROLLED; (E EXCLUDED

iy

N

%2
SKY 2
GLARE 3
WS
WINTER ]
SUN
GROUND
GLARE
~
~ -
WINTER

SUN ACCEPTED- GLARE CAN BE A PROBLEM (SNOW IN
PARTICULAR). CLOSELY SPACED LIMBS CAN CONTROL
SKY GLARE.

SOUTH EXPOSURE

WIDE OVERHANG
INEFFECTIVE ON
EAST AND WEST

LOW SUN ANGLE
EAST OR WEST

SUMMER
SUN GLARE AND HEAT CONTROLLED

LOW SUN
ANGLE

WINTER

LOW SUN ANGLE NOW ACCEPRPTED,; GLARE CONTROLLED
BY DENSE BRANCH STRUCTURE , HEAT CAN BE REASON-
ABLY CONTROLLED AS DESIRED BY INSIDE DEVICES
(SHADES, BLINDS, OR DRAPES)

EAST AND WEST EXPOSURE

APPLICATIONS IN CONJUNCTION WITH
PLANTING
EXAMPLES OF HOW BASIC CONTROL DEVICES CAN BE

USED (N CONJUNCTION WITH NATURAL FEATURES TO
ACHIEVE GOOD SEASONAL RESULTS

NOTE:

For more positive sky glare control in winter and summer, coniferous trees
should be used.
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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 DIAGRAMS

The most practical graphic projection is the Sun Path Diagram method. Such dragrams 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 ( @ ) and bearing angle ( B ). (See figure on right). The graphs are constructed in equidistant pro- \
jection. The altitude angles are represented at 109 intervals by equally spaced concentric circles; they range from »

SUMMER
SOLSTICE

00 at the outer circle (horizon) to 90° at the center point. These intervals are graduated along the south meri- e EQUINOX
dian. Bearing angles are represented at 100 intervals by equally spaced radii; they range from Q° at the south

meridian to 180° at the north meridian. These intervals are graduated along the periphery. The sun’s bearing s HOR’ZON R =

will be to the east during morning hours, and to the west during afternoon hours. (CONTINUED) SOLSTICE
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Victor Olgyay, AlA; Associate Professor; School of Architecture, Princeton University; Princeton, New Jersey
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SUN PATH DIAGRAMS (CONTINUED)

The earth’s axis is inclined 23927’ 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 + 23027'. 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 Declination Corresp. Date Declination Unified Calibr.
June 21 +23027° ] +23027°
May 21 | +20°09° | July 21 +20031° +20020°
Apr. 21 +11048’ Aug. 21 +12012° | +12%00°
Mar. 21 + 00100 |Sep.2i + 0947 [+ 0028’
Feb. 21 ~10037° Oct. 21 —10038° —10938"
Jan. 21 —19957° Nov. 21 -19053" —19055°
Dec. 21 —-23027° -23027°

48°N LATITUDE

The elliptical curves in the diagrams represent the horizontal projections of the sun’s path. They
are given on the 21st day of each month. Roman numerals designate the months. A cross grid of
curves graduate the hours indicated in arabic numerals. Eight sun path diagrams are shown at 40
intervals from 240 N to 529 N latitude.

EXAMPLE

Find the sun’s position in Columbus, Ohio on February 21st 2 P.M.

STEP 1.
STEP 2.

STEP 3.

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

Locate Columbus on the map. The latitude is 400 N.

In the 40° sun path diagram select the February path (marked with i1}, and locate the
2 hour line. Where the two lines cross is the position of the sun

Read the altitude on the concentric circles (32°) and the bearing angle along the outer
circle {35030'W).

S52°N LATITUDE
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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 # — cos d sin P cos t

cos A
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.)
latitude of the locale; conventionally negative in the southern hemi-
sphere.
hour angle of the sun in degrees, measured counterclockwise from
north towards east. At solar noon it is zero and changes 15° per
hour.
bearing angle of the sun in degrees; here measured clockwise from
north towards east.

where:

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 (£ A) 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 =1Ip x cos A cos a
For horizontal surfaces the received direct radiation energy will be:

R = ID 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.

26° N. LATITUDE

JUNE 22
| BTU/sq.ft./hour
AN —— ALT-BEAR. | s "se B NE N SW  HOR.
6am.  6pm. 1005 111.30 49 113 111 44 22
7 5 22.82_105.97 93 185 168 63 81
8 a 3593 101.15 113 199 168 39 147
9 3 49.24 9645 || 111 176 139 20 206
0 2 62.69  88.83 3 94 13 90 253
1 1 76.15_ 82.61 9 55 69 43 282
12 87.45 0.00 139 9 293
PM—> « B8 LS SW_w NW N SE HOR;
MARCH 21, SEPT. 24
T I
AM ALT. BEAR. BTU/sq.ft./hour
SW._w NW N SE HOR.
6am__6pm. _ 000 90.00 3
7 5 1345 8330 17_117 147 92 36
8 4 26.70_75.80 49 172194 102 101
9 3 39.46 66.3 80 185 182 72 163
10 2 51.11 52.79 104 171137 23 213
07 1 60.25_31.44 1201137 73 33 246
12 6400 000 ' "125 88 88 257
pM-—> @ 8 S SE E NE N SwW HOR.
DECEMBER 22
,
. | BTU/sq.ft./hour
G==== AL, BEAR, S SE E NE N Sw HOR.
Jam. 5pm | 223 6248 | 14 29 27 9 1
8 4 11376 5488 | 87 149 123 26 37
9 3 2412 4530 | 138 196 139 1 88
10 2 3266 3301 | 171 199 111 42 131
M1 3846 17.65__| 190 177 __ 61 92 159
12 4555 0.00 | 197 139 139 168
PM— | ol L;s*sw w NW N SE  HOR.

[

25
50
75
[e]e]

12
1S
17

200

22
25

275

Y

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.
indicated at 25 Btu/sq. ft./hour intervals.

The equi-intensity radiation lines are
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.

30°N. LATITUDE

JUNE 22
[ BTU/sq. ft./hour

A == | ALT. BEAR. s Se € NE N SWw  HOR.
6am.  6pm 1148 11059 55 124 121 42 27
7 5 2387 10430 | 100 189 168 48 _ 86
8 4 36.60 9824 | 121 200 162 29 150
9 3 4953 9179 | 121 177 _129 6 207
10 2 62.50  83.46 15103 131 82 252
i 1 75.11 67.48 29 69 69 29 281
12 83.45 0.00 33 24 24 291

PM—> «a 3 S SW W NW N SE HOR.
U MARCH 21, SEPT. 24
= BTU/sq. ft./hour
- ALT. BEAR. S SE E NE N SW HOR.
6 a.m 6 p.m. 0.00 90.00 .

- B 1295  82.37 19 115 143 88 33
8 4 2566 7390 | 55 174 191 96 95
9 3 37.76 6344 | 90 190 179 63 155
10 2 4869 4911 | 117 179 136 13 203
1 1 56.77 _ 28.19 135 147 72 44 234
12 60.00 _ 0.00 142100 100 245

PM—| « 8 L s SW W NW N SE HOR.
DECEMBER 22
BTU/sq.ft./hour
Al A8 PEat S SE E NE N NW HOR.
7 am. 5pm. | 038  62.40 2R RN, R
8 4 1144 54.15 78 131 108 21 27
9 3 2127 4412 135 189 131 EE R

0 2 2028 3173 | 173 197 107 47 14
1 1 [34e4 1677 | 195 179 59 9% 140
12 13655 000 202 143 143 150

EME=S e 8 S SW W NW N SE  HOR.

Victor Olgyay, AIA; Associate Professor, School of Architecture, Princeton University; Princeton, New Jersey
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34° N. LATITUDE 38°N. LATITUDE
JUNE 22 JUNE 22 B
| | BTU/Sa. fr/Hour ; BTU/Sa. ft./Haur
AM |ALT.BEAR. || S SE NE N SW HOR. AM 'ALT. BEAR.|| S SE E NE N SW HOR.
5am. 7pm. 1.47 117.57 | 6 17 19 9 1 _5am. 7pm. 332 118.42| 13 33 42 20 3
6 6 12.86 169.’7’%31’*’ 61 135 130 49 33 6 6 1418 10887 68 146 138 50 39
7 5 2480 102541 106 192 166 43 — o1 7 5 2560 100.70 112 195 164 37 95
'8 4 3707 9528 129 200 155 19 152 8 4 3733 9225 136 201 148 8 153
9 3 (4949 87.10| 9 131 177 119 207 9 3 4913 824723 141 176 108 206
10 2 6179 7600 32 115 130 69 250 10 2 [60.58 69.06| 50 127 130 57 246
11 1 7317 55.11)[48 83 69 15 278 11 1. |7061 45671167 9% e 1V 273
12 17945 0001 53 8 38 287 12 175.45  0.00]| 73 52 52 281
PM a 3 s SW__ W NW N SE__ HOR. M | a 8 s SW W NW N  SE  HOR.
MARCH 21, SEPT. 24 MARCH 21, SEPT. 24
[ BTU/Sq. ft./Hour BTU/Sq. ft./Hour
AM 'ALT. BEAR.| S SE E NE N SW  HOR. AM {aLT. sEAR.| s SE E NE N SW  HOR.
6am. 6pm.| 000 90.00 | _6am. 6pm.| 000 9000 [
7 5 /1239 8148 || 21 113 139 83 31 7 5 1177 8063 | 22 110 134 79 28
8 4 2449 7211 60 175 187 90 89 8 4 2320 7043 | 65 175 182 83 i 83
9 3 [3589 6079 | 99 195 177 56 146 9 3 3386 5838 | 107 198 173 47 137
w2 45.89 4592 | 129 186 134 3 192 10 2 43.03 42.16 || 140 192 131 6 179
a1 1 (6321 2660 || 149 156 71 55 22 11 1 4957 2352 | 162 164 71 65 207
12 156.00 0.00 156 110 110 231 12 '52.00 0.00 169 120 120 217
PM [ a 5 S W w NW N SE  HOR. M| a 3 S SWow NW N St HOR
DECEMBER 22 DECEMBER 22
‘ BTU/Sq. ft./Hour BTU/Sq. ft./Hour
A ~DIAE RN S RN NS W] HOR: AM ALT. BEAR.lS SE E NE N SW HOR.
8am. 4pm. 9.08 53567 66 110 90 17 18 Bam. dpm. 669 5312 57 84 a8 12 =
- OEETETeoEe ew 2T swan | wmow W o s
10 2 g 10 2 2240 29.75 | 166 185 95 50 79
it L 6.5 f1 196 178 .56 SN2 11 1 12696 1545 || 193 174 53 99 102
12 3255 0.00 | 204 144 4 144 130 12 2855 000 || 202 143 143 110
PM a 8|S W W NwW N SE__ HOR. PM | @ 8 s SW_ W NW N SE _ HOR.
42° N. LATITUDE 46° N. LATITUDE
JUNE 22 JUNE 22
BTU/Sq. ft./Hour B8TU/Sq. ft./Hour
AM ALT. BEAR.|S SEE NE N SW  HOR. AM ALT. BEAR.|[ S SEE NE N SW  HOR.
5a.m. 7pm. 515 117.16 21 61 65 31 6 5am. 7pm. 697 116.78 28 79 84 40 1
6 6 15.44 107.87 74 155 145 50 45 6 6 16.63 106.77 80 162 149 49 50
7 5 2628 98.78 118 197 161 30 98 7 5 26.82  96.80 124 199 157 24 101
8 4 37.38 89.19 3 144 201 140 153 8 4 37.22 86.15 14 151 201 132 159
9 3 4845 7796 37 151 176 98 203 9 3 47.47 7366 51 160 175 87 199
10 2 5896 62.79 | 67 138 129 44 242 10 2 5695 57.25| 83 149 128 32 235
11 1 67.64 386285 109 68 12 2866 a1 1 6440 33.33] 103 121 68 25 258
12 71.45  0.00 | 92 65 65 274 12 6745 000 || 110 78 78 265
PM a 5 S W W NW N SE  HOR. PM a 8 S SW W NW_ N SE  HOR.
MARCH 21, SEPT. 24 MARCH 21, SEPT. 24
B8TU/Sq. ft./Hour BTU/Sq. ft./Hour
AM ALT. BEAR.|| S SE E NE N SW  HOR. AM ALT. BEAR.| S SE E NE N SW  HOR.
6am. 6pm. 000 90.00 6am. 6p.m. 0.00 90.00
7 5 11.09 7984 [ 23 107 128 74 25 7 5 10.36 79.09 23 103 122 70 23
8 4 2181 6888 || 68 174 177 77 76 8 4 20.32 67.45 71 172 172 71 69
] 3 31.70 57.81 |l 113 200 169 40 126 9 3 29.42 5427 | 119 200 165 33 114
10 2 40.06 4079 || 150 197 129 15 166 10 2 3698 38.75 || 157 200 126 22 152
1 1 4588 2182 | 173 171 69 73 192 1 1 4214 2043 || 182 176 68 81 175
12 4800 000 | 181 128 128 201 12 4400 000 | 190 134 134 184
PM a 3 S W W NW N SE  HOR. PM a 3 S W W NW N SE  HOR.
DECEMBER 22 DECEMBER 22
BTU/Sq. ft./Hour BTU/Sq. ft./hour
AM ALT. BEAR.| S SEE NE N SW_ HOR. AM ALT. BEAR.|[ S SEE NE N SW  HOR.
8am. 4pm. 428 5282 || 35 57 46 8 3 8am. 4pm. 1.86 52.65 5 25 20 3 1
9 3 1246 4163 | 105 141 94 8 31 9 3 9.46 41.12 87 115 76 g8 19
10 2 18.91 29.01 || 157 173 87 50 62 10 2 15.41 28.41 || 143 156 77 a6 45
11 1 2309 14.96 || 187 167 50 97 82 1 1 19.23 1456 || 176 156 46 92 63 _
12 2455 000 | 197 139 139 90 12 2055 000 || 187 132 132 70
PM a 8 S sWoow NW N SE  HOR. P a 3 S SW W NW N SE HOR.
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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.

SHADING MASK PROTRACTOR

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 COMBINATION MASK

Victor Olgyay, AlA; Associate Professor; School of Architecture, Princeton University; Princetan, New Jersey
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EXAMPLES OF VARIOUS TYPES OF SHADING 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. |f 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
etfective 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.

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

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.



76 Method of Solar Control

EXAMPLE OF SHADING DEVICE CALCULATION

The structure in the example is located in New York, N.Y. Two sides of the
building (here called north and south) are fully glazed. Tﬁe two other sides are
closed.

STEP 1. Position structure to true orientation (see page on orientation}. The
long axis of the building lies 15° north of east (see Figure A}.

STEP 2. To evaluate the need for solar control, the amount of solar energy
falling on the exposed glass surfaces should be calculated. New York lies near
est to the 400N fatitude. The most penetrating sun angles occur at June 21st.
Superimpose over the 400 sun-path diagram (see page on solar angles) the ra
diation calculator {see page on solar energy calculation), and turning the calcul-
ator 159 east of south, read along the June 21st sun-path the hourly radiation
impacts. Figure B shows the Btu/sq. ft./hour sun energy values faiting on the
south side. One can see from it that this surface receives an eight hour insola
tion, with energies over 90 Btu/sq. ft./hour around 11 a.m. Figure C shows the

SECTION sun energies impinging on the north side. One can see from it that the early

morning impact is negligible, but around 6 p.m. a considerable amount of ener

c loo[ TTT maima] T T ] gy falls on the surface. Conclusion: both exposed sides should be protected
| ¢

- T e 1 by shading devices.

! . / \ || STEP 3. To determine the times when shading is needed: during cool times of
sol I . Hﬁ_. the year (called “underheated period”) the warming effect of the sun 1s desir
! T

able. During the warm times (called “overheated period’’) shading is needed to

70 |— - lt I% approach comfort conditions. For practical use the 700 temperature can be ac-
I I { cepted as a dividing line between these two conditions.
60
II I Figure D illustrates the New York (409N latitude) sun-path diagram on which
\ - SO; T "—k‘— are charted all conditions throughout the year when the temperatures equal or
@ r—‘—‘—rl \ % Tt T | exceed 709F. In these overheated times, illustrated with the shaded area on
1 4o \ x ~O I o 1l the graph, shading will be needed.
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STEP 4. Construction of shading mask:
lay the “shading mask protractor” (see
page on shading devices) over the over-
heated period diagram in the proper or-
ientation; as figure E illustrates. Here
the contours of the overheated period
are shown by the dotted line. From the
shading mask lines one can see that
towards the south, devices with segmen-
tal character (overhang types) will cover
conveniently the overheated period. At
the north side the application of devices
having radial mask patterns (fin types)
will be effective.

In the figure in darker tone is shown the
100% shading effect; when the total wall
surface 1s in shadow. In lighter tone is
shown the 50% shading effect; when
only half of the surface will be in shade.

STEP 5. Design of shading devices from shading masks; the mask defines the type and the angles
of the devices only, and possibilities remain for various design arrangements. In the example at
the north side vertical fins will serve effectively. As the required angles in the shading mask are
different towards the west (180 for 100% and 459 for 50% shading effect) as for the easterly
direction (119 for 100% and 18° for 50% shading effect); the device shall be oblique to the wall
surface. Figure F illustrates an application for the north side. The necessary shading angle is
measured in the plan from the middle of the shading fins; the full shade giving angles are
measured from the inside corners os of the shading elements.

On the south side one could apply a 60° solid overhang. However, this might be too long to
cantilever. Instead, the solution here is a combination of horizontal and vertical elements, which
corresponds to the same shading mask (see page on Shading Devices). In the section the 50%
shading effect is measured from the middle of the glass pane; the 100% shading effect, from the
bottom. The horizontal part of the shading device could be solid; however, it is constructed here
with louver elements to secure ventilation. The critical angle for the louvers is 73 /29, to corres-
pond to the sun’s highest altitude angle at this latitude. {(See section in Figure F).

Victor Olgyay, AlA, Associate Professor; School of Architecture, Princeton University; Princeton, New Jersey
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ISOGONIC CHART OF THE UNITED STATES

FROM U.S DEPARTMENT OF COMMERCE, COAST &8 GEODETIC SURVEY 1965

COMPASS ORIENTATION

The above map is the isogonic chart of the United States. The wavy lines from
top to bottom show the compass deviations from the true north. At the lines
marked € 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.

SHIERN 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.
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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 INFLUENCING 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.

SOL AR
NEEDS

At right the figure shows these regional require-
ments diagrammaticaily.

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
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To visualize the thermal impacts on differently exposed
surfaces four locations are shown approximately at the
249, 320, 40° and 4409 latitudes. The forces are indicated
on average ciear 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 1o 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,
shightly higher, however, than the north exposure.

TEMPERATURE

! {

6 12 NOCN s 12

HOURS

ROOM TEMPERATURE IN DIFFEREN-
TLY ORIENTED HOUSES

On orientation the following conclusions can be drawn:

1. The optimum orientation will lie near the south;
however, will differ in the various regions, and will
depend on the daily temperature distribution.

2. In all regions an orientation eastward from south
gives a better yearly performance and a more equal
daily heat distribution. Westerly directions perform
more poorly with unbalanced heat impacts.

3. The thermal orientation exposure has to be correla-
ted with the local wind directions.

JANUARY

MINNEAPOLIS, MINN.

NEW YORK AREA

PHOENIX, ARIZ.

N
)

MIAMI, FLA.

°

@
)

) 4

@
(o]
°

EAST SOUTH  WEST NORTH HORIZONTAL
44° LATITUDE WINTER 416 1374 416 83 654
SUMMER 1314 979 1314 432 2536
40° LATITUDE | WINTER 517 1489 517 19 787
SUMMER 1277 839 1277 430 2619
32° LATITUDE WINTER 620 1606 620 140 954
SUMMER | 1207 563 1207 452 2596
24° LATITUDE WINTER 734 1620 734 152 1414
SUMMER| 1193 344 1193 616 2568
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RESIDENTIAL SITE STANDARDS
(FHA) — 1965 ED. (SUMMARY)

Source: F.H.A. 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 mimmum front, rear or side yard
space required.

8. 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

Maximum area of plot which may be used for building

Detached dwelling: one family - 30%

Detached dwelling: two family - 35%
Semi-detached or end row dwelling, one or two
families 35%

Row dwelling, one or two families - 45%

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.

w
g
mo o®>»8§

YARD DIMENSIONS

A. Front and rear yards: minimum distance from
front or rear building line 1o 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. Semi-detached 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 - 15% 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, Mimmum distance between dwelling and another
dwelling on same plot, at any point - 10 feet.
8. 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 length)
no windows in opposing walls, 3 feet min-
imum.

|OO.9
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COURT YARD

A. 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 feet.

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.

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 shail
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 al}
times.

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.

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.

Al
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Scale 1" = 20" or !/ 6" =

Lot and Block number

Dimensions of plot and north point.

Dimensions of front, rear and side yards.

Location and dimension of garage, carport, and

other accessory buildings.

Location of walks, driveways and approaches.

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

taining walls.

Location and dimensions of easements and es

tablished setback requirements.

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.

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.

Indication of fot grading type and approximate lo-

cations of swales.

Individual water supply and sewage disposal infor-

mation (including all details).

1’— 0" minimum

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.
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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, rain,
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, Plamt for privacy, shade, wind screen, views,
and decoration.

Thomas Johnson; Sasaki, Dawson, DeMay Assaciates, 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
10 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
telephane 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 mdte 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 siope 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
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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 ftract:  water courses
marshes, rock outcrop, wooded areas, isolated trees
one ft. or more in diameter, houses, barns, shacks and
ather 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 drainage
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. Asun 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.
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CONVENTIONAL ZONING

Controlled minimum lot size
Uniform density
Set back lines

| SHOPRING
2 MULTIFAMILY
3. SINGLE FAMILY

NOTE:

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.

CLUSTER ZONING

Controlled maximum density
Mixed housing types
Planned open space

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.
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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

NOTE:

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.

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.
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SECTION A -8

FIGURE |.

Undesirable conditions are created
by streets parallel with contours.

SECTION C-D

FIGURE 2.

Streets built at right angles to contours
are of excessive grade; costly retaining
walls required.

STREET —~ 3 _
SECTIONE-F
FIGURE 3.

Where grades are steep, streets should
be built diagonally acrass contours.

STREET LAYOUT ON SLOPES

Grossman and Greenan, Landscape Architects, Washington, D. C.
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FINAL DEVELOPMENT PLANS

After the layout of the subdivision is determined from pre-
liminary 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

. Subdivision layout: data from the accepted preliminary
subdivision plan; include existing topography, street
names, and lot numbers.

o)

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.

Composite Development Plan in which the neighborhood
grading plan, neighborhood drainage plan, master plot plan
and master lot grading plan are prepared as a single com-
bined drawing.

Grossman and Greenan, Landscape Architects; Washington, D. C.

UTILITY PLANS

1. Water supply and sewage disposal. Public: exhibits
which will enable the insuring office to determine that
continuous satisfactory service will be provided. Com-
munity:  complete construction plans and specifica
tions, and details of the proposed maintenance organiza
tion.

2. Street lighting: type and location.
STREET PLANS
1. Plan and profile of each street.

2. Cross-section of each street type.

3. Details and specifications for pavement base and sur-
facing, curbs, etc.

OTHER NEIGHBORHOOD IMPROVEMENT

PLANS

1. Protective screening
Fences and walls: plan, details and specifications.
Planting: plan for typical 100 ft. length of screen plant-
ing: quantities, sizes, species and specifications.
(See pages on plant materials)

2. Alleys, cross-walks, entranceways, parks, etc.: plans,
details and specifications.

MASTER PLOT PLANS, TYPICAL PLOT

PLANS AND LOT GRADING PLAN

The preceding plans do not apply where land development

is for individual custom building. They do apply when the

individual housing units are to be sited by the site planner.

(See pages on Residential Site Standards).

THE SUBDIVISION PLAT

A subdivision plat, when properly prepared and filed in
the public land records, establishes a legal description of
the streets, residential lots and other sites in a residential
development. The following checklist of information to
be shown on a subdivision plat should be used when and as
indicated by local F.H.A. office.

1. Right-of-way lines of streets, easements and other
rights-of-way, and property lines of residentiat lots
and other sites with accurate dimensions, bearings
and curve data.

2. Name and right-of-way width of each street or other
right-of-way.

3. Location, dimensions and purpose of any easements.
4. Number to identify each lot or site.

5. Purpose for which sites, other than residential lots,
are dedicated or reserved.

6.  Minimum building setback line on all fots and other
sites.

7. Location and description of monuments.
8. Names of record owners of adjoining unplatted land.

9. Reference to recorded subdivision plats of adjoining
platted land by record name, date and number.

10. Certification by surveyor or engineer.

11. Statement by owner dedicating streets, rights-of-way
and any sites for public use.

12. Approval by local authorities.

13. Title, scale, north arrow and date.

OWNER'S DEDICAT/ON
o Smith ond Assoc [nc, o Florida Corfora)‘mn L by
z

ohin Smith President and Pob Gressman Acsislop? Soc retiry,
Corlificate poreby acbpt ths plon of subdivicion ested/ish the
m;;lzmwm builzisng restriction fines and decicote #e slrents 15
pudliz use

Thero arc 12 su.ts of action, leases, lens or tusts on the
Prepecty mcladed a fhus Plon of subd.v:sion

AttesT //”& /940“"&0"'— L&"’{" M

AS/SToNT SECAE Taky #RESDENT

owners of the properk shown hereon anc described 71oo. 5

CERTIFIED TO BE CORRECT MD ACCURATE
Theenn Miack,
SUBDIVISION PLAT
HARBOR OAKS
PINERLLAS COUNTY, FLORIDA
o ®0
[— ] JANUVARY, /969
MARK ASSOCIATES IvC.

LMGIMELLS. SURV EYORS
CLEARWATEL, FLOR |DA

This drawing illustrates information which should be
shown on a subdivision plat. 1t is not intended as illustra-
tive of required design standards or drafting technique.

This diagram is a model and does not represent a com-
pletely closed accurate survey.
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£

SIDEWALK 8
PLANTING
STRIP

RIGHT OF wAY . -
SIDEWALK & ’
PAVEMENT | PLANTING
s S T T sTRIP

USE FOR COLLECTOR OR MINOR STREETS

SIDEWALK 8
PLANTING
STRIP

_RIGHT OF WAY_

_ PAVEMENT

NOTES:
Dimension as specified elsewhere

With rolled curbs, pavement 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 per
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

—

SIDEWALK &
* BLANTING |
STRIP i

DIVIDED STREET

ol RIGHT OF WAY 5

SIDEWALK 8
PLANTING
STRIP

1

SEPARATION STRIP

_ PAVEMENT + VARTERIAL 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
STREETS
A B (0}
X | X X 1. Arteria! streets: widths of row, pavement and sidewalk as determined
| after_consultation with local authorities and FHA.
X i X 2a. Collet;tor streets: 80" r.o.w., two 22' pavements, 5 sidewalk 1’ from
property line.
X | X 2h. Collector streets: 80 r.o.w., 44’ pavement, 5' sidewalks 1’ from
L | property line.
17 | X 2c. Collector streets: 60° r.o.w., 36 pavement, 4’ sidewalks 1 from
) property Iiyl
T I X 2d. Collector streets: 60’ r.o.w., 24’ pavement, applicable only where
l typical lot is larger than one-half acre.
X 2 \ 1 3a. Minor streets: 50° r.o-.v;A, 56fpavement, 5" sidewalks 1" from
o | property line.
! X 3b. Minor streets: 50' r.o.w., 30° pavement, 4’ sidewalks 1° from
! ! | property line.
X |3c. Minor streets: 50° r.o.w., 22' pavement =
X | X 4a. 'Margi‘nal access street: 40 r.o.w., 20" pavement, 4’ sidewalks
X | X |ab. *Marginal access street: 40° r.o.w., 26' pavement, 4' sidewalks
5a. Streets along development boundaries: widths of r.o.w., pavement
X | X X and sidewalks as determined after consultation with local authorities
1 | and the F.H.A.
[ 5b. Streets connecting development with existing improved streets system:
X X X widths of r.o.w., pavement and sidewalks as determined after
| | consultation with local authorities and F.H.A.
X X | x |6 Street trees 3" caliper 40' to 50 apart I —

“4a. tor one way marginal access street
“4b. for two way marginal access street r.o.w. = right of way

Grossman and Greenan, Landscape Architects, Washington, D. C.

STREET TYPES

Arterial  — Major street for community wide use

Cotlector — Secondary street for traffic originating
in the neighborhood

Minor — Local residential street affords
principal means of vehicular access
10 properties

Marginal — Service street for properties fronting
on an arterial street

GRADING

Planning and execution of grading involve certain
basic steps pertaining to street layout, block grading
and lot grading. The objective is to establish the
street grades, floor elevations and lot grades in
proper relation to each other and to existing
topography, considering property protection, appeal
and use.

STREET GRADES

Street grades should be established during the
planning stage to provide proper relation be-
tween the streets and the first floor
elevations of the house and to permit conven-
ient and economical access to and drainage of
lots. Proper establishment of street grades

is necessary for the drainage design for both
lots and streets and for the determination of
the proper depth for the underground utilities.
Street gradients should be sufficient for the
runoff of storm water but not so steep as to
be hazardous to traffic.

DRAINAGE

To prevent flooding of the streets and abut-
ting properties, catch basins should be pro:
vided at all low points, at street intersec:
tions and at intermediate locations as neces-
sary to prevent overloading of the street
gutters. Catch basins should be connected

to collections mains of adequate size with out
falls approved by the civil authorities having
junsdiction.

TREES

Existing trees on a development site should be
saved whenever possible. Proposed trees should
be selected for adaptability to local climate
and soil conditions, for resistance to disease
and insect pests, for healthy foliage that
withstands dust and smoke and for a root sys-
tem that will not damage nearby utility lines
and paved areas. Street trees should have
open growth, high branching and an ultimate
size proportionate to the surroundings.
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Soil Mechanics

SOIL BORING PROGRAMI

NG

(CONSULT FOUNDATION ENGINEER QUALIFIED IN SOIL MECHANICS)

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.

LABORATORY TESTS TO BE PERFORMED FOR VARYING TYPES OF SOILS

tests as required.

3. Take undisturbed soil samples & perform laboratory

SANDS & SILTS SANDY CLAYS CLAYS
DRY DENSITY YES YES YES
MOISTURE CONTENT YES YES YES
ATTERBERG LIMITS NO YES YES
PERMEABILTY YES YES NO
MECHANICAL ANALYSIS YES YES YES
CONSOLIDATION NO YES YES
UNCONFINED COMPRESSION NO YES MES
DIRECT SHEAR YES NO NO
TRIAXIAL YES YES YES
VANE SHEAR NO NO YES
RELATIVE DENSITY YES NO NO
SOIL TYPES 8 VARIOUS PROPERTIES OF EACH
SYMBOLS VALUE AS A FROST
DIVISION SOIL DESCRIPTION FOUNDATION ACTION DRAINAGE
LETTER |HATCHING| COLOR MATERIAL cue

GW ’ O‘_ 9| Red Well graded Gravel, or Gravel-Sand mixture, little or no Fines Excellent None Excellent
iZ’SVEL GP b Poorly graded Gravel, or Gravel-Sand mixtures, little or no Fines Good None Excellent
GRAVELLY ' : 4 i
SOILS GM Yellow | Silty Gravels, Gravel-Sand-Silt mixtures Good Slight Poor

GC / Yellow | Clayey-Gravels, Gravel-Clay-Sand Mixtures Good Slight Poor

$850
Sw ° 00 08 Red Well-graded Sands, or Gravelly Sands, little or no Fines Good None Excellent
S
L )

i?\:\éo SP :: : .‘ Red Poorly Graded Sands, or Gravelly Sands, little or no Fines Fair None Excellent
SANDY
SOILS SM ! Yellow | Silty Sands, Sand-Silt mixtures Fair Slight Fair

SC W Yellow | Clayey Sands, Sand-Clay mixtures Fair Medium Poor

Inorganic Silts & Very Fine Sands, Rock Flour, Silty or Clayey Fine Sands, : +

SILTS ulk \ | | ‘ l ‘ Green or Clayey Silts with slight plasticity (e Very High [Heiel
A ic Si f i lastici i . .
CLNEYS CcL Green ILnec;rr?e::r::’sSnts of low to medium plasticity, Gravelly Sands, Silty Clays, Fair Very High A oUs
LL <50 l T I

oL Green Organic Silt-Clays of low plasticity Poor High Impervious
i MH Blue Inorganic Silts,Micaceousor Diatomaceous F ine Sandy or Silty Soils, ElasticSilts Poor Very High Poor
AND . . . ! ’ .
CLAYS CH /I Blue Inorganic Clays of high plasticity, Fat Clays Very Poor Medium Impervious
LL>50

OH ’//,//// Blue Organic Clays of medium to high plasticity, Organic Silts Very Poor Medium Impervious
HIGHLY . |
ORGAN- Pt ~~n~| Orange | Peat & Other Highly Organic Soils Not Suitable Slight Poor
ICSOILS o |

1. Consult soil engineers and lacal building codes far allowable soil bearing capacities.

2. L.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>