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P13.1 Analyze each structure by moment distribution.
Determine all reactions and draw the shear and
moment diagrams, locating points of inflection and labeling

2 kips

w= 3 kipsift

values of maximum shear and moment in each span.
Unless otherwise noted, EI is constant.
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P13.2 Analyze each structure by moment distribution. P=40kN

Determine all reactions and draw the shear and

moment diagrams, locating points of inflection and labeling
values of maximum shear and moment in each span.
Unless otherwise noted, EI is constant.

DtSTR'\ FACTORS

(8]

Kee = V25 = 91 DFae _-_-_12_
= lQI
ZK ER

FIXED EHND MOMEMTS (SEE TARLE2) FronT OVERLEAF
2 2

FEMgy = FEMpp =Wl =+ 5 (9 =% 3375 kN'm
12 1’2

FEMae =.wl - PE2 __5¢ 12)%_40(e® 4 _ _puitkiem

. 2. [ 122 I8

FEMeg = wl + Pba’= 5'(12) + 46(8)1b = 95.55Kkm
= = GO

MOMEMT DISTRL
A ® =® c ‘ '
-335 +33.15 !~m.u 4+ 95,55 _EE_Mss
+ 26,02 w— +5024 |+ 4602 — 23.06 ‘ DEM
- &3 84.99| 84 .99 Mg.6l | Eap MoMERTS (kN -

Vi S5k/m  Vea &4f 5L/

X ) gt 3 ¥ 5ie.0t
83“ am BYBSQ-,‘)?’;IGTB C'(D
) BC Vc.G
\ag = 1296 ki | Vge = 53.%¢ ki
Vga= 31.04 kN Veps 4614 ku

tRB = Vga +Vp —-3(.04—+52.8¢o
Re= 84.90 ku

‘ 5,‘,,/,“ 4okt
6.\%‘<ﬂ-n§_§ - S S ;)ns ald-m
Tl?.%.ldl %84—‘—) Ll 145, 18-kN
13.96 53.%6 23.80

e~ > NX

8 <
ZJQi\l \l

B0k _ o 4614
136

lo—'——vi M

~8.3 7] N! N' CkN-m) -
0.885M x| ?‘“ “ ~8499 ‘ 118.64

l 44m ‘, g\lﬂm
A ‘ | ! kc

3#;7—»—«39*~ 2. - —F DEFLECYED
rx. ‘ L~ — —%1 SHAPE

PowuTs of WFLECTION

Page 132




P13.3 Analyze each structure by moment distribution.
Determine all reactions and draw the shear and

moment diagrams, locating points of inflection and labeling
values of maximum shear and moment in each span.
Unless otherwise noted, E/ is constant.
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P13.4 Analyze each structure by moment distribution.
Determine all reactions and draw the shear and

moment diagrams, locating points of inflection and labeling
values of maximum shear and moment in each span.

Unless otherwise noted, EI is constant.
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P13.5 Analyze each structure by moment distribution.
Determine all reactions and draw the shear and

moment diagrams, locating points of inflection and labeling
values of maximum shear and moment in each span.

Unless otherwise noted, EI is constant.
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P13.6 Analyze each structure by moment distribution.
Determine all reactions and draw the shear and

moment diagrams, locating points of inflection and labeling
values of maximum shear and moment in each span.

Unless otherwise noted, EI is constant.
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P13.7 Analyze each structure by moment distribution.
Determine all reactions and draw the shear and

moment diagrams, locating points of inflection and iabeling
values of maximum shear and moment in each span.

Unless otherwise noted, EI is constant,
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P13.8 Analyze by moment distribution.

Modify stiffness as discussed in Section 13.5. EI is constant.
Draw the shear and moment diagrams.

18 kips

‘—12'—-1

w =2 kipsft

24
‘?_l ‘3“ ‘gk

T W2k fet |

> S N T S T T

aA e M= wer C

Nom oL
b 24— 18 e 18 e 24—y

v 18X

g;l

9A= o

|Ams OoF é.ymuerv_‘(

Ec

w:zk/a
I .l Jr

DISTRL FACTOR AT '8 FEH g, = *‘_L“.

Iz

T2 !
o P

t150!-54  +56 [rEM

~ o143 -5Y,gsT | DEM
& N

l ~20.57 -21.43

- l'zo.s-u +108.8¢|- 10836 +26.57
K

110,57} lo8.26

EAT\NS ¢ Ve

CoM

22, 572

G

16886

12.93

2

2651

Y
FIN /A !
AX% OF SYMM.
43
T \Lr:

35 S"U
35.5H

h\u 57
S e

1o
> — \T_T_T%?qc 57 RIP A
/ﬂ/{%’z \[r. P.I.‘ K
|33 13.43(2)= 269
2257 4}: v
1ass' o~ 3:‘: it
—13,
-30.422
wf
'y, 16 L, .
ﬁ\w‘;f,-\ i

~ 108 .36

{ro,sT

e1s'

12,29

M
(Kip-ft)

~-2¢.51

4
.

P138

LINCE STRUCTOURE AD

LOADS ARE SYMMETUCAL)
ec-.- O 2, TREAT JowTC
A5 A FIXKED 50PPoRT-

Auawyse halé Stcuct ore

FEMgn =_ wL 9_(165- -5 k?{ﬂ

Page 13-8



P13.9 Analyze by moment distribution

Modify stiffness as discussed in Section 13.5. £/ is constant
Draw the shear and moment diagrams
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P13.10 Analyze by moment distribution

Modify stiffness as discussed in Section 13.5. EI is constant

Draw the shear and moment diagrams
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P13.11. Analyze the frame in Figure P13.11 by moment w= 2kipsfft
distribution. Determine all reactions and draw the shear !

and moment diagrams, locating points of inflection and N —
labeling values of maximum shear and moment in each
span. Given: EI is constant.
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P13.12. Analyze the reinforced concrete box in Figure
P13.12 by moment distribution. Modify stiffnesses as
discussed in Section 13.5. Draw the shear and moment
diagrams for the top slab AB. Given: EI is constant.
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P13.13. Analyze the frame in Figure P13.13 by the moment
distribution method. Determine all reactions and

draw the moment and shear curves. Given: E is constant.
Fixed supports at 4 and D.
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P13.14. The cross section of the rectangular ring in - 10kips
Figure P13.14 is 12 in * 8 in. Draw the moment and w=2kipdit 1
shear curves for the ring; £ = 3000 kips/in®. _
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P13.15. Analyze the frame in Figure P13.15 by moment
distribution. Determine all reactions and draw the shear

and moment diagrams, locating points of inflection and
labeling values of maximum shear and moment in each
span. £ is constant, but / varies as indicated below.
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P13.16. Analyze the frame in Figure P13.16 by moment
distribution. Determine all reactions and draw the shear
and moment diagrams, locating points of inflection and
labeling values of maximum shear and moment in each
span.Given: El is constant.
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P13.16 Continued
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P13.17. Analyze the frame in Figure P13.17 by moment
distribution. Determine all reactions and draw the shear
and moment diagrams, locating points of inflection and

labeling values of maximum shear and moment in each

span. E is constant, but / varies as noted.
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P13.17 Continued
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P13.18. Analyze the frame in Figure P13.18 by the moment
distribution method. Determine all reactions and draw the
shear and moment curves. E is constant, but /

varies as noted.
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P13.18 Continued
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P13.19. Analyze the beam in Figure P13.19 by the moment
distribution method. Determine all reactions and
draw the moment and shear curves for beam 4ABCDE ;

15 kN

El is constant.
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P13.20. If support B in Figure P13.20 settles ' in. under
the 16-kip load, determine the reactions and draw the
shear and moment curves for the beam. Given: £ =
30,000 kips/in®, I = 600 in*.
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ﬂ

o4 Je

rgA L
‘F

usla edy. (1.12
FEMps = FEM = ~0ETIA/ LY ---6(&oaa)(bddﬂ)('/z)/éun))‘
“US,7% N = -94.25 g1k

-54,1% -5415 | -12% Fem
+181% Ve
+91.1% cam
30454 H1% -12% FINAL
rsie*

Aa 2 A

G —
"k 9

%
o e N
-6.57
A%%.91
o e M
' -128
Ly 4
EMAZ; 368 £ 1(3T) - Re (24) 40 Rz 22,87%¢
12Fy0; Ra+21.81-w-0 Ra:-6.57

Page 13—20




P13.21. If support 4 in Figure P13.21 is constructed

0.48 in too low and the support at C is accidentally
constructed at a slope of 0.016 rad clockwise from a vertical
axis through C, determine the moment and reactions
created when the structure is connected to its supports.
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P13.22. Analyze the Vierendeel truss in Figure P13.22
by moment distribution. Draw the shear and moment
diagrams for members AB and AF. Sketch the deflected
shape, and determine the deflection at midspan. leen
EI is constant, E = 200 GPa, and I =250 x 10° mm
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P13.22 Continued
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P13.23. Due to a construction error, the support at D
has been constructed 0.6 in to the left of column BD.
Using moment distribution, determine the reactions that
are created when the frame is connected to the support
and the uniform load is applied to member BC. Draw
the shear and moment diagrams and sketch the deflected
shape. £'= 29,000 kips/in’, I = 240 in* for all members,
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P13.24. What moments are created in the frame in Figure
P13.24 by a temperature change of +80°F in girder
ABC? The coefficient of temperature expansion o, =

6.6 x 10 (in/in)/°F and E = 29,000 kips/in”.
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P13.25. Determine the reactions and the moments induced
in the members of the frame in Figure P13.25.

Also determine the horizontal displacement of joint B.
Given: El is constant for all members, I = 1,500 in*, and
E = 3,000 kips/in®.
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P13.25 Continued
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P13.26. Analyze the structure in Figure P13.26 by mérnent
distribution. Draw the shear and moment diagrams.
Sketch the deflected shape. Also compute the 3 kips
horizontal displacement of joint B. E is constant and
equals 30,000 kips/in®.
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P13.26 Continued
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P13.27. Analyze the frame in Figure P13.27 by moment w =4 kips/ft
distribution. Draw the shear and moment curves. ]
Sketch the deflected shape.
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P13.27 Continued
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P13.28. Analyze the frame in Figure P13.28 by moment distribution.
Draw the shear and moment curves. Compute the horizontal deflection of
joint B. Sketch the deflected shape. E is constant and equals 30,000
kips/in®
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P13.28 Continued
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