CVG3140 Assignment #5

Fall 2016

Displacement Methods

A- Slope Deflection Method

Problem 1

Determine the moments at B and C of the
overhanging beam, then draw the bending moment diagram.
El is constant. Assume the beam is supported by a pin at 4

and rollers at B and C.

SOLUTION

Yyp = dpc =10
Applying Egs. 11-8 and 11-10,

3ET

Mgy = F“’F) +0

2ET
JHEC = 1—,}(19}1 + BC) +0

2FT
Mg = 1_,}{3,35 + 93) +0

Mep = —(1200(8)(4) = —384k-ft

Moment equilibrium at B and C:

Mgy + Mge =0

Mg + Mep =0
3EI 2E]
st et ) =0

’)

%uac +8g) — 384 =0

-384 1344
% =5 be = —f7
Thus,
3EIf —384
Mg, = ?( = )— —960k-ft

1200 Ib,/ft
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Problem 2

Determine the moments at the ends of each
member of the frame. The supports at A and C and joint B
are fixed connected. ET is constant.

SOLUTION

I
My = E(E)(Zgﬁv + 0 — 3y} + (FEM)y

2ET 406
“4.13 = T(O + 33} —m
2FET 4(6)
Mgy = —(260 —
B4 3 (265) + 3
2ET
Mg = T(E{"BJ )90 kaen
My, i,
2EI N
Mcg = T(BBJ
Equilibrium
Mg —9=0
2ET 46)  2FET
T(ZQB} + T'f' ?(293} -9=0
45
g = —
B EH
Thus
2E] 45 4(6) o s
] _—— 2 2 N - Ans.
Mg 6 (D EI) 3 150 kN m Ans
2EI {45 I
IH,CB = ?(E) = 150kN-m Ans.
2EI{ 45 4(6) .
IWBA = ?(ZE) - T =600kN -m Ans.
2FET 45
‘WBC = T(Z(—I)) =300EN"m Ans,
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B- Moment Distribution Method

Problem 1

The bar is pin connected at each indicated point. If

the normal force in the bar can be neglected
vertical reaction at each pin. ET is constant.

, determine the

SOLUTION
Use antisymmetric load and symmetric beam.
K. = H GEI
B4 = ¢ BC = ¢
3E
(DF)gs = 55—z = 03333
E
6ET
(DF)zc = 35—z = 0.6667
§ T8
3)(16)(8)
FEMps = % =24kN'm
16
Joint A B
Member AB BA BC
DF 1 0.3333 0.6667
FEM 24
-8 —16
M 0 16 —16

Segment AB:

C+EMz =0 —Ay(8) +16(4) — 16 =10

1+3F,=0: Vg +6-16=0

Segment BC:

C+3My=0:  —Vge(®) + 16 +16 =0

14+3F,=0; Vg +4=0

Segment CD:

CH+IMc=0: —Dy(8) + 16(4) — 16 =0

143F,=0: ~Ver—6+16=0

By = Vg + Vgg = 10 + 4 = 14kN

C =

s = Ve + Veg = 4+ 10 = 14kN

kN-m

= 6kN
Ve = 10kN
Vor = 4kN
Vo = 4kN
D, = 6kN
Ver = 10kN

16 kN

A B D

‘g4 mg‘gﬁi 1114‘ gm

‘g4 m——4 mg‘

16 kN
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Problem 2

Determine the reactions at A and I). Assume the
supports at A and [} are fixed and B and C are fixed

connected. ET is constant.

Bk /it

NEENRNNRENEEY

151t
A D
SOLUTION [ 24 1 |
(DF)ag = (DF)pe = 0
/15 i
(DF)zy = (DF)¢ep = m = 0.6154
(DF)pc = (DF)ep = 0.3346
(FEM)s5 — (FEM)s4 = 0 -
—8(24)? igz2s7 ek 22 5TeH
(FEM)zc = o= —384k-f /k‘ e t _________ ) j
(FEM)cp = 384 k-1t \_Wnﬂ;mn
(FEM)cp = (FEM)pe = 0 Yook Feor
Joint A B D P LJ
Mem. | AB BA BC CB cD DC
DF 0 06154| 03846 | 03846 06154 0 ;
FEM 334 384 * UoZBER  Mpup 2k
23631 | 14769 | -147.69 ~236.31 &l ¢
11816 © 7384 | 73.84 ~118.16
45.44 1840 | —28.40 —45.44
27 1420 | 1420 2272
8.74 5.46 —5.46 —8.74
437 273 273 —4.37
1.68 1.05 ~1.05 ~1.68
08s © 053 03 —0.84
0.32 020 —0.20 —0.33
016 © 010 T 010 —0.17
0.06 0.04 —0.04 —0.06
003 - 00 T o —0.03
0.01 0.01 —0.01 —0.01
M |146.28 20257 |-29257 | 29257 —292.57 | —146.28
Thus from the free-body diagrams:
A, =293k Ans.
Ay = 960k Ans,
M, =146k -ft Ans,
D, =293k Ans,
D, =90k Ans.
Mp = 146k-1ft Ans.



