Solution

Rigid-Jointed Frames

Topic: Moment Distribution — No-Sway Rigid-Jointed Frames
Problem Number: 5.12

Fixed-end Moments:
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Solution
Topic: Moment Distribution — No-Sway Rigid-Jointed Frames
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* Since support D is pinned, the fixed-end moments are (Mcp — 0.5Mpc) at C and
zero at D.
(Mcp - 0.5Mpc) = [+ 18.0 + (0.5 x 18.0) ] =+ 27.0 kNm.

=+18.0 kNm

Mpc=—- =~ 18.0 kNm

Distribution Factors : Joint B
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Distribution Factors : Joint C
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ktotal =0.31
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Moment Distribution Table:

381

A B C

AB BA BC CB CD

Distribution Factors 0 0.6 0.4 0.57

Fixed-end Moments | —10.67 -98.1 +999

Balance I +3497] | -723

Carry-over +26.23 -36.2 +17.49

Balance B +14.48 -9.97

Carry-over +10.86 —4999 T +7.24

Balance . +1.99 —-4.13

Carry-over +1.5 1 2079 T +1.0

Balance +1.2 +0.87 —-0.57

Carry-over +0.6 1

Total +28.52 +89.1 | —89.1 + 38.66

Continuity Moments: 89.1 kNm 38.66 kNm
89.1 kNm

[ 20m | 20m | 20m §
A

A 7
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Fixed Bending Moment Diagrams
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Free bending moments:
16.0 kN 20 kN
25.0kN/m

6.0 kN/m

/<:\\
Miree maximum = 148.4 kNm *

Free Bending Moment Diagrams
Member AB:  Miee = (8.0 x 4%°)/8 = 16.0 kNm

* Member BC: 16.0kN  20.0kN
25.0 kN/m

~(16.0x4.0)-(20.0x2.0)-(25.0x 6.0 x3.0+(V x6.0)=0  Vg=+923kN
Position of zero shear x = [2.0 + (26.3/25.0)] =3.05 m

Mmaximum free bendjng moment = [0.5 X (92-3 + 42-3) X 2.0] + (0.5 X 1.05 X 26.3)
=148.4 kNm

Member DC: M. = (6.0 x 6°)/8 =27.0 kNm




Rigid-Jointed Frames 383

Solution
Topic: Moment Distribution — N o-Sway Rigid-Jointed Frames
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89.1 kNm
e 38.66 kNm

89.1 kNm \« B Wmu“m I W C 38.66 kNm

Maximum bending moment:*
M =+86.67 kNm

Maximum bending moment:*
M =49.74 KkNm

A

28.52 kNm

Bending Moment Diagram
D

* The maximum value along the length of members BC and DC can be found
by identifying the point of zero shear as follows:

Member BC:

160kN 20kN  25OKNmM e Ypar =0
89.1 kNm 366knm  — 891~ (16.0 x 4.0) - (20.0 x 2.0)
B c ~(25.0 x 6.0 x 3.0) + 38.66 + (Vj x 6.0) = 0
. Ve =+ 100.8 kN
B 6.0 m

SO8KN X =2.0+(34.8/25.0)=3.39 m

OB IN——348kn Maasimum = [0.5 x (100.8 + 50.8) x 2.0]

] +(0.5 x 1.39 x 34.8) — 89.]
; : L3N B3N Mpasimum = 86.67 KNm

Shear Force Diagram

Member CD:
38.66 kNm 7 v IMe=0
6.0 KN/ g —38.66 - (60x60x31(){)l)+(f,;:464011N0<_
V=)
x =(24.4/6.0)=4.07m
D | 2444kN Masimum = (0.5 x 4.07 x 24.44) = 49.74 kKNm

Hy Shear Force Diagram




4

384 Examples in Structural Analysis

Solution
Topic: Moment Distribution — No-Sway Rigid-Jointed Frames
Problem Number: 5.12 Page No. 6

Consider Member AB:

e

89.1 kNm

Consider Member AB:

+ve )ZMy =0

28.52 kNm +89.1 +28.52 - (8.0 x 4,0 x2.0)— (H,\ X 40) =0

oo Hy =+13.41 kN —

For the complete frame:
+ve — ZF,=0
13.41 + (8.0 x4.0)+(6.0x6.0)-2444-H-=0 o Hc=+5697kN <

tve ) IM,=0
+28.52 + (8.0 x 4.0 x 2.0) +(25.0 x 6.0 x 3.0) + (16.0 x 2.0) +(20.0 x 4.0)
—(56.97 x 4.0) + (6.0 x 6.0 x 1.0) + (24.44 x 2.0) - (VX 6.0) =0

. Vp=+85.25 kN T

+ve T ZFy=0
Va—(25.0 x 6.0)— 16.0 - 20.0 + 8525 =0 - Va=+100.75kN }
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