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MOMENT DISTRIBUTION METHOD  
 

 

 

 

To simplify the derivation, one assumes: 

(a) Prismatic member (constant I) 

(b) No member chord rotation ( 0=Ψ ) 

(c) No joint translation 

(d) No support settlements 
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Step-by-Step Procedures 

 

 

 

Step 1: Consider an unload structure and                 

 joint b is also fixed (locked) 

 

Step 2: When the uniform load acts on the 

structure, 

 FEM�� and FEM�� are developed and 

can be computed. 

 

Step 3: This FEM will cause joint b to rotate 
CCW, 

when joint b is unlocked �� unbalanced 

moment 

 

Step 4: When joint b rotates, certain 

moments are developed through out the 

length of all members meeting at joint b 

 �� distributed moments 

 

Step 5: Joint b will continue to rotate until 

sufficient distributed moments are developed 

at the “b” ends of these members to counter 

balance the effect of M�. 

 

Step 6: Simultaneously, end moments are 

developed at the far ends of these members 

 �� carry over moments 

 

Step 7: When equilibrium at joint b is established, the total end moments of various members 

will be the algebraic sum of the FEM and the moments caused by the rotation of joint b. 
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∑M�� ����� � � 0 �   M� �M��  � M�� � M�  �  M�! __________________(100) 

                                                      Distributed moments  

Using Slope Deflection Equation (SDE), with 

θ� � 0 � θ� � θ � θ! (Because fixed supports) 

Ψ��= 0 = Ψ�� � Ψ� � Ψ�!  (Because no members’ chord rotations) 

 

 

One obtains:  

M�� � 2E %K�� � '() *2θ� � θ� + %3Ψ�� � ∆(). � FEM��__________________(101) 

M�� � 4EK��θ�                              zero 

Similarly, M�� �  4EK��θ�                ____________________________________(102) 

M�� �  4EK� θ� 

M�! �  4EK��θ� 

Substituting Eq. (102) into Eq. (100): 4Eθ�0∑ K 1 � K�� � K�� � K� � K�!2 � M� � 0  

Thus: θ� � 345 
670∑82__________________________________________________(103) 

Substituting Eq. (103) into Eq. (102): 

M�� � 4EK�� 9 +Mu 
4E0∑K2 � + %DF�� 1

8;<
∑K  ) 9 M� 

          (104)  

M�� � + =DF�� 1 K��
∑K> 9 M� 

 

 

Zero, because it has already been 

accounted in the unbalanced 

moment M� 
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How to compute carry-over-moment (?@A2 BCDE FGHICGAJIK EDEKLI 0?A@2? 

 

From Eq. (101), one has: 

M�� � 2E0K��2N2θ�O 
       

M�� � 2E0K��2N2θ� � θ�O 
                                    Zero 

 

 

 

 

 

 

 

 

 

M�� 1 Carry + over + moment �  XYM��  

(105) 
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Example 1: 

 

K�� � K�� � 'XZ = 0.1 I 

K�� � K�� � ['X\ = 0.2 I 

DF�� � 8;<∑ 8; � Z.X '
0Z.X '^ Z.Y '2 = 

X
[ 

DF�� � Z.X '
0∑ 8< _ Z.X '2 = 1 

DF�� � 8;a∑ 8;  = 
Z.Y '
Z.[ ' = 

Y
[                    DF�� � 

Z.Y '
0∑ 8a _ Z.Y '2 = 1 
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• In Example1, convergence is rather slow because the (end) joint C is actually a “hinge end”, 

and continuously throws back a sizable carry-over-moments to joint b. 

 

• Also, joint c should be unlocked and remains to be unlocked (as a hinge support), so that 

joint C will not be continuously received the carry-over-moment from joint b. 

 

• Using SDE, with joint C is consider as a hinge support (not fixed support, hence θb c 02 one 

obtains: 

 

M�� � 2E0Kb�2N2θb � θ�O � 0   (Since moment at the hinge joint C is zero) 

Hence:  

 θb � + d;Y  

 

Also, M�� �  2E0K��2N2θ� � θbO � 2E0K�b2 *2θ� + d;Y . � 2E0K�b2 *[d;Y .  
 

Or:  M�b �  E0K�b2N3θ�O � 4E %[6K�b) Nθ�O � 4EeK�bf  gNθ�O  ___________________(108) 

 

Comparing Eq. (108) and Eq. (102), they look “very similar”.  The only difference is 

that K�� (in Eq. 102) is replaced by the “reduced stiffness”  

 

K�bf 1 [
6K�b________________________________________________________(109) 

 

 

 

 

 

 

 

 

 

Reduced Member Stiffness with End Roller 

(or Pin) Support 
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Example 2: Re-do Example 1 (but using reduced stiffness K��f ) 

 

 

K�� � K�� � 'XZ                                                 h DF�� � 8;<
∑ 8; � '

XZ 9
YZ
\' � 0.4 

 

K��f �  %[6)K�� � %[6) %
['
X\) �  

i'
jZ � 

['
YZ                h DF�� � 8;ak

∑ 8; � ['
YZ 9

YZ
\' � 0.6 

 
 

 

mK �
�

K�� � K��f � I10 �
3I
20 �  

5I
20  

 

 

 
 Joint a 

(Fixed) 

Joint b 

(roller) 

Joint b 

(roller) 

Joint c 

(end roller) 

Member ab ba bc cb 

DF 1 0.4 0.6 1 

FEM +9.68p� +14.4 -18.75 +18.75 (unbalanced moment at 

Joint C) 

Unlock jt. C   -9.38  q ��rrs
�t!r  -18.75 

 

Unlock jt.b +2.75q ��rrs
�t!r  +5.49 +8.24         N/A 

 M��uuuuu �  +6.85               M��uuuuu � 19.89                 M��uuuuu � +19.89                     M�� uuuuuu � 0 
 

 

 
(Unbalanced moment at Joint b) 
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Example 3:  (over hanging beam) 

 

 

DFwx � Kwx
∑ Kw � I10 9

80
13I �

8
13 

 

 

DFwb � Kwbf
∑ Kw � 034 9

I
122 9

80
13I �

5
13 

 

 

∑ Kw � Kwx � Kwbf � % '
XZ) � %['6y � 

'
Xj) �  

X['
yZ  
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Example 4: (Frame Structure) 

 

 

       Kwx � I
10  h DFwx � = I10> =

120
41 I> �  

12
41  

 

Kwbf � =34> =
I
10> �

3I
40  

h DFwb � =3I40> =
120
41 I> �

9
41 

 

Kwz � 2I
12 �

I
6  

h DFwz �                         � 20
41 

 

 

 

mK
w

� = I10 �
3I
40 �

I
6> �  

12I � 9I � 20I
120 �  41I120 
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Example 5: (Frame Structure) 

 

Kwx � '
XZ  h DFwx � 8{|

∑8{ � 
[
XX          

     Kwz � 2I
12 �

I
6  h DFwz � Kwz

∑Kw � 
5
11 

 

Kwb � I
10 h DFwb � 311 

 

mKw � Kwx � Kwz � Kwb � 11I30  

 

 

Kbw � I
10   h DFbw � = I10> =

80
13I> �  

8
13 

 

Kb7f � =34> =
I
12> �

I
16  h DFb7 �  513 

 

mKb � Kbw � Kb7f �  13I80  

(COM = Carry Over Moment) 
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Example 6: 

 

 

  Case A: No side-way        Case B: with side-way 

 

[FEMwb � 3}(
~

XY � +1448p� 
FEMbw � �144] 

 

 

Kwx � '
XY  h DFwx � % '

XY) %
Y6
\') � 0.4          

    Kwb � ['
Y6 �

'
y  h DFwb                 � 0.6          

mKw � I
12 �

I
8 �  

5I
24 

 

 

Kbw � ['
Y6  �

'
y h DFbw � KCB

∑ KC
� 0.5  

Kbz � ['
Y6  �

'
y h DFbz �        �  0.5  

mKb � I
8 �

I
8 �  

I
4 

 

 

 

 

Moment Distribution (with Sideway) 
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Case A:  
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Case B: Fixed all joints, and applied side-way 

 

Mxw � 2E % '
XY) *2θx � θw + 3%Ψxw � ^∆XY). � FEMxw 

 

Mxw � +EI∆
24 �  Mwx 

 

Mbz � 2E0['Y62 *2θb � θz + 3%Ψbz � ^∆Y6). � FEMbz 

 

Mbz � +3EI∆
96 �  Mzb 

 

 

Now, arbitrarily select EI∆ 1 3840 

 

Hence, Mxw � +160 �  Mwx 1 FEMz�! �� �!���!�!�� ∆  
 Mbz � +120 �  Mzb 1 FEMz�! �� �!���!�!�� ∆ 
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From Case B:  

 

 

0∑ F�24!��!r wb � 0_ P + VX + VY                     

                       0 � P + 19.64 + 7.57 

                       Hence: P � �27.218 
However, from case A, one only has R � 9.398 

Thus, case B results have to be scaled down by a ratio Ratio � i.[i�
Y�.YX� � 0.345 

 

New results for case B:  

0Mxw9 2���! w � 0Mxw2���! w 9 0.345 � 0+131.9200.3452 � +45.52 

                                          0Mwx9 2���! w � 0+103.8200.3452 � +35.81 

                                          0Mwb9 2���! w � 0�103.8200.3452 � �35.81 

                                          0Mbw9 2���! w � 081.1200.3452 � 27.98 

                                          0Mbz9 2���! w � 0+81.1200.3452 � +27.98 

                                          0Mzb9 2���! w � 0+100.6200.3452 � +34.71 

 

 

 

 

 

Determine the force P which causes 

 EI∆ � 3840  
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Superposition of Case A and Case B 

 

 

The final end-moments of the original problem can be given as: 

                            Mxw � 0Mxw2���! x � 0Mxw9 2���! w � 038.912 � 0+45.522 � +6.6183p�   
      Mwx � 0Mwx2���! x � 0Mwx9 2���! w � 077.822 � 0+35.812 � 42 

            Mwb � 0Mwb2���! x � 0Mwb9 2���! w  � 0+77.822 � 0�35.812 � +42 

                            Mbw �                                                    � 0101.22 � 027.982 � 129.1   
                            Mbz �                                                    � 0+101.22 � 0+27.982 � +129.1   
                            Mzb �                                                    � 0+50.72 � 0+34.712 � +85.4 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 


