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Many indeterminate beams have their far end span supported by an end 
pin (or roller). Application of the moment M causes the end A to rotate 
through an angle θA  . The relation between moment M and θA is 
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Stiffness factor for this beam is defined as the amount of moment M 
required to rotate the end A o f the beam θA = 1 rad. Thus for θA = 1 
radian, we have 
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0'M

Note that the carry-over moment is zero, 
since the pin at B does not support a 
moment. Hence the carry over factor is also 
zero as M’=0×M. 
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1. Assume all the joints are initially locked. Calculate the fixed end moments. 
2. At each joint find out unbalancing moments and then determine the 

moment that is needed to put each joint in equilibrium (counterbalancing 
moment). 

3. Distribute the counterbalancing moments into the connecting span at each 
joint according to distribution factors. This process is known as unlocking 
or releasing the joints. 

4. Carry the moments in each span over to its other end by multiplying each 
moment by the carry over factor. 

 
Note: By repeating this cycle of locking and unlocking the joints, it will be 
found that the moment corrections will diminish since the beam tends to 
achieve its final deflected shape.  
Note: When small enough value for the corrections is obtained, the process of 
cycling should be stopped with no “carry-over” of the last moments. Each 
column of FEMs, distributed moments, and carry-over moments should then 
be added. If this is done correctly, moment equilibrium at the joints will be 
achieved. 
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Determine the 
internal 
moments at 
each support of 
the beam 
shown in the 
Figure. EI is 
constant. 
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Joint A B C D 

Member AB BA BC CB CD DC 

DF 0 0.5 0.5 0.4 0.6 0 
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Reactions due to C.W. moments alone: 

Reactions due to symmetric loads and 
moments: 

ABM
BAM

A

L

MM BAAB )( 


B

L

MM BAAB )( 

L

ABM

BAM

A
L

MM BAAB )( 


B L

MM BAAB )( 

L

w
ABM BAM
A

L

MMwL BAAB )(

2












B
L

L

MMwL BAAB )(

2














11/26/2017 10 

A

kN 502

B

m 12

kN/m 02

C

m 12 m 4m 4

D

kN 107.0 kN 133.0

kN.m 125.2
kN.m 281.5

kN/m 02

m 12

B C

kN.m 234.3
kN.m 281.5

kN 502

m 4 m 4
kN 130.9 kN 119.1

C D

kN.m 62.5
kN.m 125.2

m 12
kN 15.6 kN 15.6

A B



11/26/2017 11 

A

m 12

kN 502

B

kN/m 02

C

m 12 m 4m 4

D

kN 15.6

kN 107.0

kN 119.1

kN 133.0-

kN 130.9kN 130.9

m 17.3 m 28
kN 15.6 

 





11/26/2017 12 

A

m 12

kN 502

B

kN/m 02

C

m 12 m 4m 4

D

kN.m 62.5

kN.m 160.9

kN.m 234-

kN.m 281.5-

kN.m 125.2

kN.m 242.1

m 4.2 m 17.3 m 28



11/26/2017 13 


