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9.2 Stiffness Factor Modification:

In the previous examples of moment distribution we have considered each beam span to be
constrained by fixed support at its far end when distributing and carrying over the moments.
It's possible to modify the stiffness factor as the following:

9.2.1 Member Pin supported at far end
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9.2.2 Symmetric Beam and Loading.
If a beam 1s symmetric with respect to both its P
loading and geometry, the bending-moment l
diagram for the beam will also be symmetric. lA
!
|
|

As a result, a modification of the stiffness
factor for the center span can be made, so that

) L'
moments in the beam only have to be real beam
distributed through joints lying on either half of (a)
the beam. | % i % i
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K = — Symmetric Beam and Loading conjugate beam
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9.2.3 Symmetric Beam with Antisymmetric Loading.

If a symmetric beam is subjected to antisymmetric 1
loading, the resulting moment diagram will be | __ l B _c==-0 C - Q
antisymmetric. A o=l PN = t D|
P
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K = 6% Symmetric Beam with ®)
Antisymmetric Loading
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EXAMPLE 9.2.1

Use moment distribution method to determine the 240 Ib/ft
moment at joint 4, B, and C, for the beam shown in |4 B 1 l l 1 l l 1 l 1 1 l c
5 : [ 7\ B
Fig. a. EI is constant. = Lp = 300 in* =y Ipc = 600 in®
Solution l 15t (a) 20 ft |
Stiffness Factor:
AET  4(£)300 3EI 3(F£)600
oy AV SN,
L 15 L 20
K,; K;. = 80:90
Distribution Factor:
80 90
DF,, =——=04706, DF,. =——=0.5294
170 170
Fixed-End Moments (FEMs):
wil? 240(20)
(FEM )y =~ =— (20) =—12000 1b.ft
8 8
Joint A B C
Member AB BA BC CB
DF 0 0.4706 0.5294 1
FEM -12000
Dist. CO. 5647.2 6352.8
B
Dist. CO. 2823.6 0
M 2823.6 5647.2 -5647.2 0
240 Ib/ft

(lilt)%‘mb'ﬁ (1?1) 56471b-ft(T 11111\111 T

24T-ft DI 201t
247 b

M (Ib-ft) 9343

2824’
15
\ : x (ft)

‘ \/ 262
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EXAMPLE 9.2.2 S
Determine the internal moments at the
supports for the beam shown in Fig. a. EI
is constant.

University of Anbar, College of Engineering, Civil Engineering Department. &ﬁ\

YV Y -
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C /e

. 15 ft 20 ft 15 ft
I
Solution (a)

The beam and loading and loading are symmetrical, we will apply K = 2EI/L to compute the stiffness
factor of the center span BC and therefore use only the left half of the beam for the analysis.
Furthermore, the distribution of moment at A can be skipped by using the FEM for a triangular
loading on a span with one end fixed and the other pinned.

Member AB &BC
Stiffness Factor:

JSBL_EL 2B
Moo1s 57 200 10

K, Ky =10:5=2:1

Distribution Factor: m
2 | ( A

DF,, =~=0667,  DF,. ===0334 1 B
2 L I
Wl
Fixed-End Moments (FEMs): (FEMYap = 73
L’ 4(15) L 40y
070 D C) ST S 0 Vo WL . C.) B E R
15 15 12 12
Joint A B
Member AB BA BC
DF 1 0.667 0.333
FEM 60 1333
Dist. CO. 48.9 24.4
M 0 108.9 -108.9
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EXAMPLE 9.2.3 4 k/1t

Determine the moments at the fixed support A and
joint D. Assume B is pinned.

My
(SR

YYVYY Y

Y V lv Y

Y

] S— S — -
. A | C
Solution ] D
12 ft 12 ft |
Member Stiffness Factor | |
AE]  EI 36 Kl 121t
=Ty T Ree TR T
Distribution Factor: = B
DF,, =0 e Ens
DF,, = R =04 , DF,.=DF,, = v =0.
EI/3+EI/4+FEI /4 EI/3+El/4+EI /4
DF., = DF,, =1
Fixed-End Moments (FEMs):
wl?>  4(12) wl? 412y
FEM), =— = =48kft (FEM)., = = =48 k ft
( )AD 12 12 ( )DA 12 12
}on 4(12)
(FEM ), :—W8 o (8 ks
(FEM ).p, = (FEM )y, = (FEM ), =0
Joint A D C B
Member AD DA DB DC CD BD
DF 0 0.4 0.3 0.3 1 1
FEM -48 48 0 =72 0 0
Dist. CO. 9.60 7.20 7.20
Dist. CO. 4.80
M 432 57.6 7.20 -64.8 0 0
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EXAMPLE 9.2.4 5 k/ft
Determine the internal moments at the joints of the E IS
frame shown in Fig. . There is a pin at E and D and y

a fixed support at A. EI is constant. 20k=T"¢
Solution
Member AB &BC |
Stiffness Factor: 15 ft
4Kl 4Kl
BA T U5 0 TBC T T g A

K, K, =18:15=6:5 Ao
Distribution Factor:

6

5
DIy, =-2=0545 , Dy ===0455 , DI, =0

BA4

Member CB, CD & CE
Stiffness Factor:

AEI 3EI 3EI
Koy == =0222B1 | Kop == =02EI , Koy ==—-=025KI

Ky Koy Koy =0.222:0.2:0.25

Distribution Factor:

fo: 222 =0.33
0222+02+0.25
0.2
DF . = . =0.298 DF._. =1, DF, . =1
L 02224024025 pc BC
FCD = 525 =0.372
0222+02+025

Fixed-End Moments (FEMs):

wl’>  518) wl’  5(18Y
FEM), . = ——— =— =—135kft, (FEM), =—=""2 =135k ft
( Jec 12 12 ( ez 12 12
Joint A B C D E
Member AB BA BC CB CD CE DC EC
DF 0 0.545 0.455 0.330 0.298 0.372 1 1
FEM 135 135
Dist. CO. 73.6 61.4 N 44.6 -40.2 -50.2
FEM 36.8 223 |~ 307
Dist. CO. 122 10.1 -10.1 9.1 -11.5
FEM 6.1 5.1 5.1
Dist. CO. _ 2.8 23 |, -17 -1.5 -1.9
FEM 1.4 “ -0.8 1.2
Dist. CO. _ 0.4 0.4 -0.4 -0.4 -0.4
FEM 02 ~ 0.2 0.2
Dist. CO. 0.1 0.1 -0.1 0.0 -0.1
M 44.5 89.1 -89.1 115 -51.2 -64.1
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