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Preface

This Instructor’s Manual to accompany Statics and Strength of Materials
for Architecture and Building Construction, was initially developed as a
study guide for students taking my beginning structures classes. All
of the problems were developed in sufficient detail to allow students
to use these problems as additional examples, paralleling the content
covered in the text. In the 3" edition of Statics and Strength of Materials
for Architecture and Building Construction, a CD is provided with
approximately 250 additional problems and solutions for practice.

Although all of the problems have been worked and reworked and
scrutinized very closely by many of the students over the years, errors
are still inevitable. Alternate interpretations of certain problems are
also quite possible. If you discover discrepancies and/or errors,
please bring them to my attention. I appreciate hearing from you so
that I will be able to incorporate the corrections in future editions. My
e-mail address is:

barryo@u.washington.edu.

1 hope that you find this Instructor’s Manual helpful and feel free to
allow students access to these problem solutions.

March 2006

Barry Onouye
University of Washington
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F’ In / N -
= L’;LD > \pr‘_;, Lol TOOOpm.

<

RE 029
==z =\,
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ander Mole A-ED
Ce=.T0%
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E\w: Fc_ "A = 0\ Ps'u‘.-'DG-:c; ) 3‘\,’-1'“
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GLU-LAM E £ 1800 ka:

(5%' lO'A) Fg_ 16520 gt
A = 7098 1.3

M %__ lI‘(u'”/H—} s ‘q'BB

63%,"
*r D ey - 1' 15"/{-’\.‘ -
gireny /&~;—&:.—‘ 25\
STRONG AX1S  GOVERNS

Re=.018(8) _ 45018 0% .
=< z \\a\ \
@y esor O e

= FCy = 1SDpsi (100) " 1690t

Pg,.E - ”qutl‘ -2
Fz 16B0em:

eder lmlle 4-ED

Coz. 0600
F(‘,' = FC' Cp = \ewp$} n, LA = \02\ P\.x

Biew = FéxA 2 0L v x TI0. BB (a2 = 7227
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HEMN-FIR: E=00ksi
Fo = 020 mi
A=S259.>

% 15 (\Llh .

EE<.3E |, 3 (1siD%p) .
[ ARNNTC el

s £ 00 (10) = G800

FL_'-' F: Car® iOEJDPs'- ¥, 904 529. L s

Beus F oA 5292000 % 5,25 0 27783 (ger shud; euty 167
- E*Y

w: 277X 1 - 208371% /o

BEARINYG STRES
T, = HOS pai

Ru,® Fe, 2 A = H0%eai ¥ 5250w 2212625

P.\hu(asﬁ"g) < B, (Lomprension)

BEARMG STRESS OOVERNWS
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xR oS A=253@,.
DooyLas-FiRe E=1L00 kai
F{_t \ooo pg\

weak: fo= KLs . B(RY1E ) = T6.B"

Hedswsts ralio = 47; "7_‘_3_?_ 214

Sheoral Lo - €L 10 (07X BAY) = V200
shodensss (ol to 14_/&- 120 - 1‘(“_3%
WEAKL AK\S (OVERWS

(1.6x10*) :
FLE '(—‘7'63')‘ %:‘?: V\&exl [N

F,,:= FCp = \OoDes. (1.00) =000k

FE ooy

: = 1.00
175 \©oo

C_P: A
Fl= F(_" CP =\0C0 pst Y AAL = %) pat

Biu= FOA = (Al pai X250 = (7932

Apy s 2low 12932 e 0 o
D_»LL. %Ops



Soymiern Piue B2 WOOks:
Ft,a q-’t; P\\

tryt ©x6" A=TD25iE
17 S WONYY L

HA"
Fg= 2000, 2 (Lorot). gy 4y
W (w44 F
Y= FaCo= A% (1L66) 275 et
BE_ 3uai Mai oy
F‘ A8 pat
(G TRN

Fc'..; Fcf(-v T A7Desi X D6 = I eul

Riew = Fe A= 3t (30230 2 105 <2%% NG
Ley: 8" A=SL2%0

Qﬁ- 1 (874N - 250

N
YE= 2E), .30 L0 733 4
—____..__._. PSn
Tey® [EXN Ny

Ff2FCp= ATDpsi (1.00) 2 ATS pai

BB 72Mesi | qe

Fc 47% ?“l
Cp= 585
Pt Coz 75 i 25852 S0 s

Rllnw = FlexA = 704 0% 32D D% > 2% & 0K
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GLU -LAM e v
E=120%u!
Fc_ EATA o] (1Y)

1212y
by, ik o,

FE = HIS(E) = MB(1\2110* ) = 738 asl
) EThi

B'=F Lo = \20ps (1.00) 21680 pr '

RE. T30wmi . yg

E’t - lb%Ops‘.-

C_?:H?D

R R e - bSO minM20 = (A3 g
7 AL L2

Ar“ /F¢ T AR =2V6ia
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T SHEAR | DOuBLE £ = '0"‘%,& X 2hots = 208K,
A28 - SC (able 10.0)

BEARING,  TwickHers~ 74" ‘
Ap= %% <%= o.‘wvy ;  Fp=l2R= L2(EBEs)e (D6bn

Ty~ 2 wolty %(, 464 W)k (70w = 652k

NET TERSION. 4= Fa't ' = W' v 0688,
Aur = % (4" 088") = 2.48:7
Fr= O.5F = O.5(8B kai)= 29 ksl
B, 29K %2480 = TL2%

ALATE TensoM,
Aceors = 4%% = 3.0in> 5 F;' OcGFf‘ZZk‘)L

B, = 224w % 2.0in" = ok
SHene. boveRKS tfmr 0.8k €—

10:Z, p.zpk;, Aws-x el in dadle shear
a) ﬁaaf%han d:)a-'lr T M4k A requiremnent
~ 54’4 ATZE-X ity (P, = 1BAKALL = Z-BL)

aty of 2‘%4 botte i bear
re , 3 ZnGéx'/a )(f.') :3,..») 3.6k ;. OL

b) Based on ndt tension: A 179 'f/n, = 0688w
Arer= t{w-d)= 7B"(W-.ce8")

B ” B X Amt® 2344 Br(wmeel’) = 28k

(SF‘) [
W= .26

Ayos * LW = TW ;R -o,urY—zzm
P ’E’."Aqm 2z kA "O’g "W)‘Z& =34 (—qaunw



22, Group A bolts: 374" ARZE-X \n deuble shear

Sheor! = 3x2S5kf = 79.5k

(Tobla i8,1)
Bearmg. Pp* Fbolyx 26t Lt = 78.3 %
bk doz) | T erny

Net Tension; Fo = .6F, =.5(Bky) = 29 kst
Prow = (Zplades x ,")(8" = 2596 ) = 298>
ZJ'l‘}{u"
Bt BvApt = 27k % 3,984 = [15.5k

Group © bolts! Z-74"¢ A3L5-X i double shear
Shear: T, = 2x30.1 k/b”_ = 72,24

(ke 10.1)
earing: P o= 2 kolls x 30.5 = Gl Lk
Gy o

Net Tension, F, = 22 ki, def's
Pow 29K GS0) « 229k S—governs

Tension mrac-itu‘ of te B'x 3" tar:
Por Fxa= 2ZKn"x (x5 = 33k

¢eR)

Net femson w the %% 3 lar (5 eritical .
S P = 299k

[ Y



——'9—'1 Each member will be checked ,G,Jﬁwanzarfiya.é/,

Member a! P=(ask- 3k~ 47k
%U'4Azs-x (NSL) — A% sfac/.

har! Nn= 42k = L6 ~ Z bolts
double) ﬁ%ﬂ

7 ne 4zls « Z2.j4 ~ 3Bhoit> €—-7ovcnv$
&5’

e
Member b, Pw 2Lk
‘ Shear! - dok 2&k s LG5 -~ 25—.‘&5
CS::,,/‘) I"}W
Beariri h'ZtlL e 285 ~ Dbty € s
(t= /bz 9By - Ll

Member ¢© Prlik.
Shegr! b= 2eb
?70 T35,

Beari n-% = /98 ~ 2 balf3 b Goverrs
(-u%”r ol Yot - 7

= [95 —~ 2kl

Hember o FP=4Zk

Shear ! p12 42k _ 8./ ~ 4dbifs
(single) B3

ﬂarn; ! n=4_Z_‘ % = F2 o~ 4 bl 6—7440'."5
C.t Y’ n) /3. it -

0.5
434G 492525 (5D) o ASp Stea!

Shear., F = IEh iy x A lhr cok é__joums

(Do ble) Gasle fo.)
Bearm AR 26,/ b,y x 4 botts * /044 k
G- 4 'j) Gible 0.3

Aot Tension Apee * (8"=2xB* XK = 2.195>
AN AL T %,
R R Xhnp= 20bfp x 2194 829 L
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/- 1% 4490
Shear. P or jo)
(Peuble) " (7ifie 10.1)
i B
e l2f = L2(B)= 69.¢ Ly
Ap= (2v%* » 1%7)= 1875 >
P = e ki x LI3T5m" = 95.7 [

ensian !
Net Zason Hole diamerer « 357+, * = 1%,

/4n¢£:= ZX};a(f}i”—- %)= qoem®
fz . F;XAmt = Z?%" X 4.06m," = [}7.8L
(SR
Bezr}ly qouzrns the oést?‘na

F o= 5.7k

lo-7 Beam reaction = ZiOk.
5-Avox wits 3
Llsn"lq Table 0.3,
5=2%" paox boits carr 242} i sheav,
clip angle Hidaess 5 B
A’Hﬁk knclﬂ‘\ - 44%‘ (i‘fv -F:;ts within beaw ‘Flamr]es)



{
38 a4ve ABZS-SC @ 3o,

g . pail %
a . s
) Hasimum derone —F 3 T
! ’
Luuy® 252"~ 3159 2(1) g { 22"
Lomag® (176" ol bty
ﬁ‘w Td/c 10,3 & .d;,‘yg 2%
Using L= 174"
ne & bolfo

6- %4 #925-5C , B 90 k

10.9

PLATE capacity: Py = Fg x A 22Vt v (65 B") = 4.5 %

Minimum  weep siza = 3" j Maximum weLe see s e’

» »
b 2 5 R e a3 e

USE: 5" wero (9% 4.64%n) Tablk 0.4

0.10 /

v

F"R_ = 2.2.‘/.:13 x (5* E/lh) * 34,88"%
MINIMUM WELD SIZE * Yi* (D 2.78%n)
MAXIMUM wWELD SizE = V4" (57 3.7 ¥ia)

Tabie (04

Luw = 5" (DISTANCE BETWEEN LONGITUDINA- WELDS)
TOTAL MINIMUM WELD tENGTH = 5

REQUIRED S 24, 30" 29 %
STRENGTH T 2.23 7

SousE s 8" weLD wiTH L= 57



o] . X
Using the maximum weld size: 1A AL AL A A

L=? P> L X 37k = 37
(Based on veld)  (Tabe 10.4)
Plfe capacity : B = Fx A= 22k (£ )
P = 20.6k
Eiaaru}j LA7I L= 2064
L= 5.6"

Fillet ", o
% weld = 271 Win.

Total Weld length =4x4" = 11"
e Weld capncity = 71 kfn. ¥ 16" = 59,41

10. 12

A= 2N ) Fenetratian weld
Ca/xtc}ft/ 5 o//' fo the

L Fensile c Yhe Sguare

L X 7 tube, “pe !7 5?

& BE AxE= 35907 % 22 kin*
Bs 79k
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be y-;w;'
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PAZFRBADEESSEEFD): ]

[ZFy:0] R, +Rz *Re =P

Pe Fex As 22%int » 4,0a* = BB™

[ZMes0] R.(8.347)+ Re (-84 - Ra(le¢") = 0

MiNIMUM WELD ¢ 3
MAXIMOM WELD ¢ Vi1
TRY B/’ WwELD ! 6 2.7B % it
Re st BSaleg» .77 x 5" 13.5%

‘ReTURNING TO THE MOMENT EQUILIBRILIM BRUATION
R, (5.34) + (13.9%)(.84") 7 Rz (1.66)
R, (5.39) +« I1,68%"""

R, = < = 2.01R, + 7.04
1-e6

SUBSTITUTING INTO THE [ZF,* O] EauaTioN;
R, + (2.01R, + 7.04) + |3.9 = 8B“

R, * 2.0IR, » &7,06% R, r 2z.28"
Rz » =i, B2%
Re = 183.7°

. z2.28% o1 "
Rivorbe ) b o 7 22

L .
Ra* %Lz} Lz'% T 18,64



