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P11.1. Compute the reactions, draw the shear and moment
curves, and locate the point of maximum deflection
for the beam in Figure P11.1. EI is constant.
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P11.2. For the beam in Figure P11.2, compute the reactions,

drawn the shear and moment curves, and compute
the deflection of the hinge at C. E = 29,000 ksi and
1=180in".
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P11.3. Compute the reactions, draw the shear and moment

curves, and locate the point of maximum deflection.
Repeat the computation if / is constant over the

entire length. E is constant. Express answer in terms of
E, 1 and L.
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P11.4. Compute the reactions and draw the shear and
moment curves for the two-span continuous beam in
Figure P11.4. E1 is constant.
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P11.5. Compute the reactions and draw the shear and
moment curves for the beam in Figure P11.5. E7 is
constant.
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P11.6. SolveProblem P11.1 for the loading shown if P =36 kips
support C settles 0.25 in when the load is applied. £ =
30,000 kips/in” and = 320 in*.
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P11.7. Determine the reactions for the beam in Figure
P11.7. When the uniform load is applied, the fixed
support rotates clockwise 0.003 rad and support B settles
0.3 in. Given: £ = 30,000 kips/in® and / = 240 in*.
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P11.8. Compute the reactions and draw the shear and
moment curves in Figure P11.8. E is constant.
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P11.9. Compute the reactions and draw the shear and
moment curves for the beam in Figure P11.9. EI is constant.
The bolted web connection at B may be assumed to

act as a hinge. Express answer in terms of £, [, L, and w.
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P11.10. (a) Compute ali reactions for the beam in Figure
P11.10 assuming that the supports do not move; £/

is constant. (b) Repeat computations given that support
C moves upward a distance of 288/(E]) when the load

is applied.
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P11.11. (@) Determine the reactions and draw the shear =2 kipsdit
and moment curves for the beam in Figure P11.11. pnreng-
Given: EI is constant, £ = 30,000 kips/inz, and 7 = 288
in*. (b) Repeat the computations if the applied loads
also produce a settlement of 0.5 in at support B and 1 in | ! |

at support D. 1z 6 —d— —|
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P11.12. Determine all reactions and draw the shear and
moment curves. E71is constant.
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P11.13. Compute the reactions and draw the shear and
moment curves for the beam in Figure P11.13. Given:

Elis constant.
(OMPUTE REACTIONS UsING Mg

AlD Ra A5 REDUNDANTS | [

VEFLECTIOMNS COMPUTED BN

MOMENT - AREA OR BY E@Ns ov Fug, !

1 7,

AT T3 7 /
L A

4 . ;.
i {ze

| R T N T |
ﬁ':“ —— - Doo= WLY Bex

T <L gy WO/ser

' =¥ ev:tier
2;_ - Sus = L/3E1
4\1( [R b]
— O

- — __ Sguz L/2ET

—

~

“au- /T,
CIUNPATIBILITY TTUATIINS
e — e ]

Ap=7= Ago+ SgaRe + SemMe

8oz = Opy + Xy, Re + ~p¥s

N TERMS 0F TI49PLACEMENTS

0: Wty L' Rp - L M

—

sex el ZEI

3
= WL "__1;-_‘ Re + L s

GET  TeT £l
SVl wives: Re=WLl/2

Ma: Wl

WL _——
2
. W2

*Wlae
. /-\ .
W V \]'HLZ'I.
T4

Page 11-13




P11.14. Compute the reactions and draw the shear and 20 kN 20 kN
moment curves for the beam in Figure P11.14. Given: l
El is constant. g B
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P11.15. Assuming that no load acts, compute the reactions
and draw the shear and moment curves for the

beam in Figure P11.1 if support 4 settles 0.5 in and support

C settles 0.75 in. Given: E = 29,000 kips/in2 and
7= 150 in".
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P11.16. (a) Assuming that no loads act in Figure P11.12,

compute the reactions if support B is constructed 0.48 in
too low. Given: £ = 29,000 kips/in’, / = 300 in*. (b) If

support B (Figure P11.12) settles 1.5 in under the applied

loads, compute the reactions.
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P11.17. Compute the reactions and bar forces in all
truss members. The area of all bars is 5 in” and £ =
30,000 kips/in.
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P11.18. Assuming that the 120-kip load is removed
from the truss in Figure P11.17, compute the reactions
and bar forces if the temperature of bars 4B and BC
increases 60°F; the coefficient of temperature expansion

o = 6 x 10 (in/in)/°F.
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P11.19. Determine all reactions and bar forces for the
truss in Figure P11.19. £ = 30,000 kips/in’.
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“k 5*12/(.1“ BARE FORCES BY SUPERPOSITION :

kﬁuwTW STR.. Fac= -10041.15) [55.247 =-30.84%
W/ UNIT VALUE . e . v yry
Fob KERUNDRNT  FINAL RESUMS Fac = Goi(-0.75)(55.297 = 18.53°
PiB sYsiEM
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P11.20. (a) Determine all reactions and bar forces produced
by the applied load in Figure P11.20. (b) If support

B settles 1 in and support C settles 0.5 in while the

load acts, recompute the reactions and bar forces For all
bars the area = 2 in?and E = 30,000 k1ps/1n

SeLecT Ko A5 RETUNTANT

A
200, 9
15
A 4 <
!l‘ £ ‘*Jr‘ e ﬁ*&‘Xc

RELEASED STRUCTURE W AYPUEY L7aD

RELEASE STRULTURE W/UNIT VALUE oF R
ALSO UJE A5 R-SV5TEM FOR Ao AP D

I NP

P11.20

Az’ E€13g000 Kl

GEQMETRY Dev=g

VEFLEBLTIONS
Ao NgxUg=ZTFaFpl/ac

Ao 2[ 22, scmm)}{i[ 5255 ]
Aco a i‘{'b‘ 5

Scc a2l = TR /AL
z 1 -
1%“See = (zixu!(z) @Y \7_)

o )
$¢e = 0.054" 1

Dot HeeX =

-0.448 4 0,954 K =0
XeeRe s 8,3% i

ORIGINAL STRULTURE W/ Pl RESULTS

411,07

¢

Psse

foo

lt 4..2‘

&) ADD TO THE ARQVE  ANALISS suPPORT

5611 LEME \T

*Ab’!“ ‘ ap05"
FA"TF’AV"‘ Rorj4a.64% PR30t
FINAL BAR FORCES 4 REACTIONS

E) EW&M
ZR-5p=ZFaAlp= ZFeFpl/AE
COMPAT IBILTY EQY: Aot BeeX e =B
1% Aco +(-28(1") = -2 448
Do -2.44%"
sce: @.054° ¢
-2.44% +0.054 X = -05"
Re = Xc ¢ 3¢.07%%
= 49.045V

Re= 44.64%v
Ra= D) 'o"ﬂ‘ﬂg
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P11.21. Determine all bar forces and reactions for the
truss in Figure P11.21. Given: area of bar BD = 4 in?, all
other bars = 2 in?, and E = 30,000 kips/in”.

RELEASED STR
LaavED BY ATNEP

Y A — 1

Xi=Fae 4 Xe=PX

RELEASED TR,
W/ MYPUED LMD,
PatsEM FZR
Lo, Dao

REVEAGEY STR.-
W/UNIT VALVE PR
REQUNDPANT X, *Be-l*
BAYSTEM TR Byo,
PSY4TEM FoR 5 , 721

RELVEAZEY F1R.

W/ UNIT VALVE PR
EEDUNPANT X=Bel®
R-514TeM FOR Ago, Oy, o
P-591EM PR D2,

FINM BAK
Forces 4
REMTIONS.

Mo D
A =0= A[o+§n)(‘+§¢2 X2
Agé:oi‘ AZO“’éz:X(f :72.2)(1.

VIRTUAL WoRK :
Ap: Z&5p> ZReFpL/AE
k- Ayp =(-08% ed‘gzo&\z)@)+ -

2(30,000)
+(0.0)455(5512) , \ET5N25%\8)
2(%o000) 4(30000)

Aoz -0.64525" Ay opens

%A o= - ur){lox12)

__A____z&- 2(30000)
Ao s -0.24" —>

Sy Frefp ; @4 =P
1.5 (080 (2012 (2) 4 (0.6)(15K 1Y)

2(%apov) 2(30,000)
+()¥(25x%12) + (W(25%12)
2(30,000) 4(%0,000)

gn s +0.0\4%" 4bY LL0%ES
: K, = (- )ﬁ-g.&gzgmz

9’-1 | 9;4 ( 2(30’000) )
Su = g.0a%1"e—

St =S =(2sX:0(20x(7)

2(%0,000)
2'2 s 0.A0%2 " €—
K. 522 = (-0)CD(20%12)
Z(%0,000)
b12= 0.004"+—

WEotITUTE owgwems INT?
60MFAT1$IM‘T RUATIONS ¢

N
Ra>21-1%

P22
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P11.22. For the truss in Figure P11.22, compute the reactions B
and bar forces produced by the applied loads. Given: AE = o
constant, A = 1000 mm’, and E = 200 GPa.

P11.22
DETERMINE REACTIONS AND BAR

ToRCES. LOMPUTE. Scc
- 2
A E = CONSTANT Am LtkN-So. = AE_‘_(O.'!‘S' x 4)

2.
+({~0.62910x2
+ (1.540)* 8,246 X2

BkR D =
. SBm ‘J.L‘ am i

AE

COMPATARILITY EQ.

Dex * SeeRey =0
Il ISTT.GT 4 4945 Ry =0
AE AE

TAKE Cyx AS THE REDUUDANY

RELEASE D STRUC.
P-SYSTEM-Fok-Acx

30kN @ . égx 30ky

EoRces oue oS i A
%  |2aske 1
Lo 2025k

FINAL RESULIS, (kN)

G- SYSTEM FoR., Acx
PAND Q~SYSTEM FoR §,

COMPUTE - Acy

Acy=4z [~o.azs(-(3.:25) A0°

+(=0.L29x 50.¢25)10

+ {0.15)38.26) 4
+ (1.5460¢1 A5) 8240 x?.] :

Mgy = 1817.67
AE
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P11.23. For the truss in Figure P11.23, compute the reactions A 8

and bar forces produced by the applied loads. Given: AE =

constant, 4 = 1000 rnrn and E = 200 GPa.

A

o
1 L.A
12448

2
gt A |

SeLeCT Cy AS THE REDUNDAMT

A e
"f 420 19
12 t(.
+ {6 C
"TP- 4YSTEM D "‘A"K
241<I»1
ii, -Ya
2. ki B +|% [Cx]
® e,
Q~&YSTEM ,ﬁi;, '
ts‘,w
<]
i
74
243 L1492
P Ryt 2
123 33 'EL_*W-"" — 243
' \
24 Tinku

FinaL RESULTS

! 4m ! 4m

1 A:& =% A %
=& 8104 + ¢hxoa
G29l-5)5 + (~2X-3)H)
+(3Y. 19 8]
Aq( = [3.%1 <

2 2
1 Sex= Ii?a [(- '/z):- (D ~{%)s(2>
+(%) 5]
-Sm:. @ .5:%6 <~
COMPATIRILS TT—.E;‘—

Doy + CpSec =
;3.%5 FCy 4:-16%/

Cy = = 2. 1%ku —
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P11.24. For the truss in Figure P11.24, compute the reactions 3
and bar forces produced by the applied loads. Given: AE = 30 kN =
constant, 4 = 1000 mm’, and E = 200 GPa. :

)
|
J

AE. = CONSTANT

B

T 30k ——a-

&Fm »

+ A D c

5m \ 20kN

"L Rex —>KE—wApx
b S M —afa 5 M—af

SELECT REK AS THRE REDUNDAMT

Q-sYSTEM Fol Agyx
— P AN Q SYSTEM For Sex

—

P-3SYSTEM FoR gy

TCOMPUTE Ngye BY VIRT WoRL
{kM Ay = (V2 )X5003) Zﬁ
5

Agy 2'5-———:2&

ComMpaTigiuTy( =a.,
AEX + SSKREK.= o
= 5003+ 1007 Ry, =0
AG AEREK'

Ry =56 kN

COMPUTE Sy BY VIRT WORK
1N S =L Bl
_ Ae

Sex= V2-VZrSV3 = 1007
AE AE
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P11.25. Determine all reactxons for the frame in Figure

P11.25 given IAB 600 in*, Isc =900 in*, and £ =
29,000 kips/in®. Neglect axxal deformatxons

BELECT Ruy AS REDUMDAKT

Wom 2. RIPYL

RelLEASED STRUCTURE

Lgo-—rf—t— +

-1
\ 2 ﬂ%’
.ff}\m: X 2
x| 1\
Ry I lL v 4%
[ A] _;J! - 1
ii:s,i*
K
(A} i
M=) ktps/ﬁ

Tii 1 T 1tl asu¥
PP . e N |

B':SU.‘.‘.(-—-—- A
i 34,2805

‘-ﬁ—
u
i Rey = 15.114

2 kipslft
ITTLITT
A
' W0 |
P11.25

Do Bpls'  (SEE Ry (13b)

A = Wi 2(30) ==31.5
A0 34EI zngoo E

8 30 2
M=j__MQ 3x +J Mg dx
[+ E-IQ E.IQ

— x.dx +j0v’-2<h‘
o ETec

°© EXYq
3

. \s 30
= _X__.._.] + [i__—-]
| 3E&0C o 2E960 ]o

= 3378 _ 4 21,000

P9 Bunihsinatl

IRCOE. 10800 E
= 4.3715
San= 1,215 + 2_;;_ = 4218

COMPATABILITY EQ.,

AA= D = AM+ P}ASAA’
0 = -3T5 +Ry4.315
E =5
Ra~= 8.57I kl‘PS .

L)

'.Z.MA = O=-8,5TxIS+60x15
"RC 30.

Rey = 25 Ji4 klg
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P11.26. Assuming that the load is removed, compute all
reactions for the frame in Figure P11.25 if member BC is

fabricated 1.2 in too long, 1 R

BAR BC FABRICATED 12"

W |

Too Lwat A_ﬂ—
3 .« |
T 1790wt A
18" N coon®
SELECT By AS
QAK. A REDVUDAMT.
a7
R»{Te__“' 30'—
o c J*
ol -
Li?.?ewseo,
! 2 ¥ syl
e
4 IAA l
- 28}
=
JoM
ER'
Z

San= 4315 (LEE 125D |
E. POR E¢ALVATIN

3
= 4:315(17) OF S
?ﬂpOO
- = O. L0 H}F Lo E
R = L2 = 4.6 ki&?' .
AT ok

'P-A“(-'-’ YZD-A:(’ 23 Q. ‘QS

Y

DEFLELTED SHAPE g

I SN S T
3¢
4.6 .V.’_, ~ MoMEDLTS CREATED =

FAGRLATION ERROR

las® i Gt lips)

P11.25
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P11.27. Determine all reactions and draw the shear and
moment diagrams for beam BC in Figure P11.27. ET is

constant.
4.2 2
A 124
A
g _‘
[l 1
"
0 4+ 1 -
S
/ ~—
{
4
#37E1 VZL'Z
\Ji-
“* 4
-
- g E&b
‘—.. - pra
R [
\ \].L.iﬁ [R:]
e ¥°
Y ik
V777,

ns“\%

°L

Y
108

~0.8%

16.0
ﬁ\% o M

pL
~ - "%
! TK(,’O.Q“
.y
‘5‘.38\‘1'4(
.9

4 kips—e T

g5l
—

P11.27

SELELT R Ay REDUMDAMT T LOWST.

Acox 18 0s

Be= Ba+ ABye = o4(s) '2(46/51:)
Be~ 28%/er

Do = Giv4 /EI;

Do BY VIRTUAL WORK

1~ S *qu Me AX/EI WHERE VM@<Mp

Do 2 > dxfer + j':'(m‘ dx fex
3 18 4 [y
= 3-151[’( ]o t % [x]o

5. = 5832 JEL

COMPATIBILTY EQUATIN Acv=Y

Aco + xeRee =0
-5184/e1 + 5B83y/er Ke =7

Re® g.po%
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P11.28. Recompute the reactions for the frame in Figure

B
P11.27 if support C settles 0.36 in when the load acts 4 kips—=
and support 4 is constructed 0.24 in above its intended
position. E = 30,000 kips/in®, I = 60 in*.
AL

REFER 17 S0LLTION FOR P21

~ - 030’
pTRAseenasm—" L S
%}a
4 0.71%*
B i,
. a‘ “u
X :CTAS

Yoass

LOVPATIZNATY EQuATION  Acv: ~0.36"

Deo + A oue To A T éu,Kc - ~d.34"

-5184 (113) |, 024 + 5831 {18)Ke = -0.34"
3ddaa ( 60) Y0 Je0 (40)

Be: 0.78%
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P11.29. (a) Determine the reactions and draw the shear
and moment curves for all members of the frame in Figure
P11.29. Given: EI = constant. (b) Compute the vertical
deflection of the girder at point C produced by the

60-kip load.

o
A B lc D
T & S
12! } fD
LA '
E <« Ex
2 ,1¢ R, 12
E
@ !
AELECT D‘.‘ A3 REDUNDANT
I X3 i° X,
B oTT= - i
‘ / \\\ IADO
(~»] ! =
B 5YSTRM L_o
Fioo®
//
; 7(7.; - - A .I'SD,D
’ indadi el b q] T
26ps 1 [bg]
Q-4YSTEM
»
A
o}
\\ A
éu te =) f
i° t «
REACTI0KS ALD % 2s
DEFUD Sharl
2=UD oNAPE 4, 6¢
ME. ;
MBER 4ABCD 15
=15 -22.5 Cege)
4.. Yo
\-—5-( ! M
: M
SR

P=8&3kips

A B C D

| Eo—

12— 12—

“-

P11.29

« 24
1 Boe = g5 | ol 1ix) dx
12
+{ H-eoxp)(225) dxa
3 2,24
~Boo =1 [(,o, (-él +,6_>g,).]_l.2
~ ;zo(x?)” ]

An. = - 158,520
p6 “£1 %

Ipr?

2
L+ Sop 2 JL:I Xa)ClX( *jozx;dyz
E [+ 4217)
_§DD= (4;4;50;_9’ ¥ 2%‘}%21

COMPATIBILITY Ey

JAYS ‘ébbD\’ = O
-158,%20 + @ZDY:"O
(i B E1

Oy = 22.5 kips

" ReacTiop F“{ = 20~ 3(22.9
Ey=_S25Kes

.. Bg=tg ~L
c gp_ A

4]

210 . 12 2710 1.2
=5 2x|1¢+ EI. 7 (‘1(.)

— lBo(4?Y.L> = 34»5‘@0

=1op. 234560 k3 .. ;440
24 24 EL

tp=
)

O =

I |
TS
t2

-Aut% = |2 @p ='7E2__h§.i
_ - . 17280
A+ ZI0 1244 (4) Jéi——

- _A_Ca .I._q_.s_o_.o

E.T
e |
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P11.30. (a) Compute the reaction at C in Figure P11.30. 1 kipsfi

EI s constant. (b) Compute the vertical deflection of

joint B.

“CoMpATIBILITY EQUQT[ON

AC_Q ¥ SC.CRC, = -Q

~B06)S 4 60695 QC—.-.
EX LY

= 56625 - AlS,
-Re= BO625 833kps

(b) _COMRQILAQ._ILF_MQM Arved

w= ¢ l</¢+ 2
Q_ ? T )
- )
49 M 33K
3 sLLT 15! K'P'“'kfe
s10l [\ '2.08"‘ v
’ c} : A__ 8 33 V
—12-92 -
v (3

G lﬂ_ RS
¢ 87
3%3.11 @/ ha

| 6'—d 9’ |

P11.30

53

¥

15
By S[C@-xX— 450 + cox - 4K'_§] %

o .
15

= [-2706 + BIOX-T2K* zx’)‘;i_:ﬁ

° 3 3 ¢ oL

=‘{2'too>< + 8tox - T2K+ g.z:x =

2 3 s

Ao =" 50625
|~

xo,‘i I'I

5,
j_ g = A 9N-14
ccmf MG B+ [ e
_ cﬁK i5 _ 3
Sece= - ;(o (o.sszx)-ﬁ— +S° 36 l'lex)é%

— 160.301 2 3418
&= (o] V7« [ro-f ol e

é? = 60635
«“ Ex
Ay =Tg/s
= 0622 UNTS + 5 (12 ‘n)ass a3
EI
+ Y (2.09)8.652.0%)
7

Dg= 24,372.5 [ A
EL
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P11.31. Determine the reactions at suzpports A and E in ;
Figure P11.31. Area of bar EC =2 in , lap = 400 in*, T
and A4p = 8 in%; E = 30,000 kips/in®.

E A RELEASE RoD AT & S s
_NEGLECT AXIAL ATIFFLESSOF BEAM : 1

W0 kips 30 kips
v e 10— 10— 5]
3 b P11.31
= s P ki 40
N— o
<
Y
% Bk — 15C EL
450 BF
0 / ET
S -
£3

_SING MOMEDT-AREA, compute Ac (ecga:qscb)

Ago=tep = AEO0O0S) + 0010 0 (164T)

£ o, 209
“"%’%“"“’*————m x%

Ace = 1350435 (1728 _ |9.45"
30,000x doo '

‘compife See duedo 2 unit valve of redund gr_‘gt

. 1(25x12)
capre:  §.= Bk = —2(—;55——: o= 0.005 in
‘ P Sy 008
[XCJ 1L ¥ -y 8} 4

2 . (0.005)
0.6K Syv= g 0.

% 4 ; S, 7 0.008331N
Beit BEaM: Skl

DISPLACENEUT O BEAM boe T vsm'(cm. CoMpopenT

OF UMIT Lok 3vc.*P1‘ 0.6 (20 1728
3ET  Bx 30080 X 4OO

- 0230 ..
Ee-alik 4896 CLOSING OF GAP DUE TO UIIT LOAD AT €

¢5.29 A . Agg + Sec¥e= O
R 4} 1945 + (0.23 + 0,008%) X, =0
‘ X ChBLE ! - &\,
’ﬁ“ §l.o4 3k 3064 Fowg: ). = &40 ke

0% k-P{-'-(-

AL RESLLTS AXIAL FQRCE N BEAN = 0.8X.= 65.29 Kips

Mp = 30x10 +30x25 ~ 4896 x20= 0.8 kip. £
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P11.32. Determine the reactions at 4 and C in Figure
P11.32. Elis constant for all members.

— {H;."A
45’ Lo l Oaa [X] *. .
t———-— A 9 b 60kips
ll.
“‘['— %) A / "‘("—' L
! \ o
9 / Y \ 4.5
40 / 60 .
y 2 VL /J \ i g
] '-/- + \ I
By \ L
" / \ P11.32
\
)2 ‘ — [ %
rress 7L 210 b4
w,
&?jm E1 a‘f«‘/
Lo*
AA =
AAQ + 5AA XA = O (‘)
COMPUTE Apo (USE VOMENT- AREA)
Bao = tac = 21000 (64%) <« -48s00/EL (D)
€I
caurute Sna (U4s TAOLE 19.1)
Ssar PUY/3EL = (1)) 38T * 3087/EL (D)
SUBSTITUTE ('z)'; (%) Wt (V) '
-484aa/gr + 3087/eT [Ra] =0 Xaz 15,740

15.74%, ¢
~—a @,\
\

141,80

\

! .
15,748
e

L4
M
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P11.33. Determine the reactions at supports 4 and £ in

Figure P11.33; EI is constant for all members.

i i
InoeTerRMINATE L', Serect Rex
AS REDUNDAMT.

i

3 r4 k“‘/m

:§< - 4-)(2/2.

OgMP f\/Mp?-O

K—-’AEX

i R o N
4817 = Ryl 4t Rey=19283
PsYSTEM EoR Asx
+,, Mg= 1xg=BkN-m

Y

X“M@. _}MQ’-X

ﬁp\e;} k\\l‘l Lﬁ&l_jﬁ"éex

Q-SYSTEM FOR Agy
P AND Q-SYSTEM FoR gex

COMPATIBILITY EQUATION
ODag=zo

Dex + RexSex =©
2206.08 + Rgy 1109.3350
ET EY

Rex

=

~199 kN <

4 kNim
! i Tl
3y 3 l ¥y ¥y 3y i 3
[
B C
i i
L—Sm } 2m !
P11.32
HEx
i'Ae:«=_fM.g.:.L'Sz_€=‘_‘<
Agy = f (e)(ne a3x - 2X°) dx_
EI
1
= [ (58.c8% —16X )e’-i
A €1
- qusa.mx" e x3'®
T e 2 3 |-
= - = O3
Dgy = 1,422,088 - 9216 Z&EJ-T_.
P )
SEK 1= %z
(“8's —-jxclx + {gtax + { x7dx
- BEI ‘o EI
12 3
ch\?:r o
-~ I3€1 ° ‘3_1-!1 o
ET
w o &kN/m
_ /
v ¥ I 1 ]
Lo9ki \ 1.99kN
a——tr G —
]
BT RN J19.g3kN

FINAL. R ESULTS

Page 11-33




P11.34. Determine the reactions and bar forces that are B C
created in the truss in Figure P11.34 when the top chords

.
(ABCD) are subjected to a 50°F temperature change. A D ¢
Given: AE is constant for all bars, 4 = 10 in%, E = 31 “*
30,000 kips/in®, o = 6.5 x 10 (in/in)/°F. _«sL

F E
g 12 g
AT, TOP Ctord Has ATz +50°F P11.3¢
A= 10w, Ex 30000kt
B < . COMPUTE  Apx
A D Ry &
__21(_’_ AL‘AB £ AL (> AT:f L
b = SOx(5x10 x {1ox12)
o ;8’ J—12 s 8'% Dpe = AT ot L= 504bSaio (12x12)
Serecy Rox A3 Tue REDUNDANT =0.0468
K
RELEASED SR " AT= 50" *Apx = Z - AL
Doy = ©.625(,033) R + 0.5(0.044Y
_Lox Doy = 0, 07215 1IN
‘ Compute, Spyi, Foot
P-SYSTEM | TeMp Jucnesse oF 60°
. K 2
RS =T R L
AE
-+ 2 2
Sou= 0:625 (1oxd (4] +0:375 (1240) 2
AE AE
2
T AE T ZAE
ma O,001IN
O M
Q-SYSTEM Fob Aox C PATABILITY E@.
P AND QU SYSTEM Fok oy Aoy + Ry be =
0,012 + Ry, 0.001 = &
R =12.15 kips =—
6 - 36,68 <
k /“(5. 8:6?
1245 o 712,15k
N\ o
RN NP
-36.08 '

ALL FORCES N KiPs
FINAL RESULTS
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P11.35. Determine the reactions that are created in the
rigid frame in Figure P11.35 when the temperature of
the top chord increases 60°F. Given: Isc = 3600 in*, 145 =
Icp= 1440 in*, o0 = 6.5 x 10 (in/in)/°F, and E =

30,000 kips/in®.

COBF O TEMP o= 6.6 x16¢
E=20,600 ksl

L6 kiPs /st

~I= 3¢oo

24!
Ixi1440 14401 l
RAK——; 4 D Rox.
J— s,
Ray SELECTY Rpy AS REDUNDANT
We 1.6 K/£4

X = Mae Mg=X

. 3 &

ik-&--. IK XL ____)L‘(
.. 5,%,**5»9

-SYsTEM & P-SYSTEM
Fok $pp

k 24
ExSoo = 2 Madic +fcz4)<=“<
© ETgc
Soo= )\ 5 70x 4%
\351“ 0 EIBC
=|2(13,8249) . 27,64% ] 2%
3E 440 € 3¢
Spo= 043463 +0442 =08 in.

w= 1.6 kips/ft

|1
BD
AL

} 48

via
Y2

letl2 ol
VUSE MOME KT-AREA 1O COMPUTE &

M
i Dlaran

o= 'é* '
Aei/g

=0+ 2 i<
© * (L'x\ga) 2451

0. = lc.k/sr(‘i-&Fl') (144 W=
” zq-xgoooolyaecotu‘* e

6 = 0,009%% RAOIAKS ‘
A =8\ = 0.00985(24x1) = 2.8%\

A= 28 = Bl 1N
Agup= 60 (G5 % FY48x1D)= . 02246

Ak jroTAL = 5:&01"* 0.23"= 5,987 in

compat oy EQ.

AF:K,TOTM. ¥ RDXSBB = O

5.881+ Rox(@8l)=©
' Roy =-T26%

.G Kwes/eT
ok v 44

120 - T 205

Faaak | {84k

FINAL REACTIONS AW EFFECTS
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P11.36. Compute the reactions and draw the shear and

moment curves for the beam in Figure P11.36. Given: E/
is constant for the beam. E =200 GPa, / = 40 x 10° mm*

'J.ORN
A B l
%V Kedok
Ay fo gp
f—5m —t-4m e 3§ Dy

BELECT D}z As THE PEDWK"

20k
Ao — B | >
"S;;(,V“ \+ \JAD‘)
1L kil '
+
~
A . Svo
F% 1 Lo
% ‘% 4k

CALCULATE A .b~€ ‘c.au Juqé'\e. bceN:

_@_um
l+—r5m++-— 4m +3m——l

B 290 (514)= 4%
~Mp = Rtz ~ Sx 80 (% +7)

-4x30{2 — -
2ET ”4*"3) J——

Aa-*(_@@{;

Sop = f.‘.’“f_ (L-t-a) (SE€ Back oF--
) FROUT COVER)

Spp FLID (D 1%
T3Et _ET

20kN

le_

A
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P11.37. Compute the reactions and draw the shear and

moment curves for the beam in Figure P11.37. In addition 30N
to the applied load, the support at D settles by 0.1 m. El is 1
constant for the beam. E = 200 GPa, I = 60 x 10° mm* - - i JLC
QK 40 KN/
Ex200GPa , =60 x10*mm? D_i?; "
%0 kN ’ ! im | Am |
aA ﬂ,s < P11.37
ﬂi'k 40H1
= Sm _{ﬁSm o] 4A = oAm
< 30k
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P11.38. Consider the beam in Figure P11.37 without the
applied load and support settlement. Compute the reactions
and draw the shear and moment curves for the beam

if support 4 rotates clockwise by 0.005 rad.

©6=0.008 RAD.
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wil' K= 40 ki/m
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[ g
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P11.39. Determine the vertical and horizontal displacements

at 4 of the pin-connected structure in Figure
P11.39. Given: E = 200 GPa and 4 = 500 mm? for all
members.

4m -.LR_ccxm _
4m | ALL BRRs
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P11.40. Determine the vertical and horizontal displacements

at 4 of the pin-connected structure in Figure
P11.39. Given: £ = 200 GPa, 448= 1000 mmz, and
Asc= Aap= 500 mm’.
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P11.41. Determine the reactions and all bar forces for
the truss m Figure P11.41. Given: E =200 GPaand 4 =
1000 mm? for all bars.
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4 m
A e \E
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P11.42. Consider the truss in Figure P11.41 without the
applied loads. Determine the reactions and all bar forces
for the truss if support 4 settles vertically 20 mm.

ML BsRG  A=1000 mm* , (12200 GV,
2EVECT Rp A9 THe REDUNDAMT

+2.5

QMT\L&:!""

PR R- SN4TEMS FOR  Opa
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Page 11-42




P11.43. Determine the reactions and all bar forces

for the truss in Figure P11.43. £ = 200 GPa and SN N
A= 1000 mm’ for all bars.
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P11.44. Consider the truss in Figure P11.43 without
the applied loads. Determine the reactions and all bar
forces for the truss if member AC is fabricated 10 mm

too short.

No BARS ARE STRESSED. THE
REDUNDANCY OCCURS RECAUSL BAR.
LAD 1S ONLY STRESSED IE SUPPORTS
LA AN D Mo APRT HeRITSOTALLY

ABove TUE TouTs; THE STRUCTRE
IS DETRRMINATE, l.c. STARTAG AT
Sowoy B, BAR ForeES CAL BE DETERHED
. BY MeTHoD OF ToioTS. Fok BARS

AB BC,AL,QNDCD | A CHAUGE K
LeNngTd owicl. PRODUCE MaVENEULT

OF TouNTS RUT NO STRESSES.
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P11.45. Practical Design Example tonnet

The tall building in Figure P11.45 is constructed of structural s | 'L
steel. The exterior columns, which are uninsulated, are / \ N

exposed to the outside ambient temperature. To reduce the FR s ok

. . . . . . E
differential vertical displacements between the interior and

exterior columns due to temperature differences between the — 10—t |t —l—10—

interior and exterior of the building, a bonnet truss has been

D : g
added at the top of the building. For example, if a bonnet ) - E
truss was not used to restrain the outer columns from F wE
shortening in the winter due to a 60°F temperature difference

between the interior and exterior columns, points D and F at A'L H !
the top of the exterior columns would move downward 1.68

J kI g

inches relative to the top of the interior column at point E.
Displacements of this magnitude in the upper stories would
produce excessive slope of the floor and would damage the

T
e |
~—FF

exterior facade.

If the temperature of interior column BE is 70°F at all times
but the temperature of the exterior columns in winter drops to
10°F, determine (a) the forces created in the columns and the
truss bars by the temperature differences and (b) the vertical |

1 =
F
-]

displacements of the tops of the columns at points D and E.
Slotted truss connections at D and F have been designed to P11.45
act as rollers and transmit vertical force only, and the
connection at E is designed to act as a pin. The shear
connections between the beam webs and the columns may be
assumed to act as hinges.
Given: £ =29 OOO klps/m The average area of the interior
column is 42 in® and 30 in’ for the exterlor columns. The
areas of all members of the truss are 20 in”. The coefficient
of temperature expansion « =6.5 x 10 (in/in)/°F. Note: The
interior columns must be designed for both the floor loads

and the compression force created by the temperature
differential.
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P11.45 Continued

Page 11-45A




P11.45 Continued
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