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Propped Cantilevers
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Equal Span Continuous Beams
Uniformly Distributed Loads (UDL)

Moment = coefficient � W � L
Reaction = coefficient � W

where W is the UDL on one span only and L is one span

Coefficients

k = i2

1

I h
I L

N = 2k + 3

MB = MC = –
2

4

wL
N

Mmax = 
2

8

wL
 + MB

VA = VD = 
2

wL HA = HD = –
BM

h

MB = MC = –
2

8

wL
N

VA = 
3

8

wL
VD = 

8
wL HA = HD = –

BM

h
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MB = MC = –
3
8
PL
N

VA = VD = 
2

P HA = HD = – BM

h

MB = –MC = +
2

Ph

VA = –VD = – Ph
L

HA = –HD = –
2
P

MB = MC = – i
3

2
Pab

L N

VA = 
Pb
L

VD = 
Pa
L

HA = HD = – BM

h

MB = 
� �� �� �� 	

2
1

4 2
wh k

N
HD = –

CM

h

MC = � �� �� �� 	

2
1

4 2
wh k

N
HA = –(wh – HD)

VA = –VD = –
2

2

wh
L
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Constant: a1 = 
a

h

MB = 
� ��
� ��� �� 	

2
1(3 1)

1
2

a kPc
N

HA = HD = –
Mc
h

MC = 
� ��
� ��� �� 	

2
1( 3 1)

1
2

a kPc
N

VD = 
Pc
L

VA = P – VD

M1 = – HAa M2 = Pc – HAa

Constant: a1 = 
a
h

MB = MC = 
�2

1(3 1)Pc a k

N

HA = HD = 
� BPc M

h
VA = VD = P

M1 = –HAa M2 = Pc – HAa

Coefficients:

k = i2

1

I h
I L

N1 = k + 2 N2 = 6k + 1
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MA = MD = 
2

112
wL

N
MB = MC = –

2

16
wL

N
 = –2MA

Mmax = 
2

8

wL
 + MB VA = VD = 

2
wL HA = HD = 

3 AM

h

MA = 
� ��� �
� 	

2

21

1 1
8 3 8

wL
N N

MB = – � ��� �
� 	

2

1 2

2 1
8 3 8

wL
N N

MD = � ��� �
� 	

2

1 2

1 1
8 3 8

wL
N N

MC = – � ��� �
� 	

2

1 2

2 1
8 3 8

wL
N N

VD = 
� ��� �
� 	2

1
1

8 4
wL

N
VA = 

2
wL  – VD HA = HD = 

2

18

wL
hN

MA = MD = +
18

PL
N

MB = MC = – 2MA

VA = VD = 
2

P HA = HD = 
3 AM

h
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MA = –
�

i
2

3 1

2

kPh
N

MB = + i
2

3
2

kPh
N

MD = +
�

i
2

3 1

2

kPh
N

MC = – i
2

3

2

kPh
N

HA = –HD = –
2

P VA = –VD = –
2 BM

L

Constants: a1 = a/L b1 = b/L

MA = +
�� �

�� �
� �� 	

1 1

1 2

1
2 2

b aPab
L N N

M = –
�� �

�� �
� �� 	

1 1

1 2

1
2

b aPab
L N N

MD = +
�� �

�� �
� �� 	

1 1

1 2

1
2 2

b aPab
L N N

MC = –
�� �

�� �
� �� 	

1 1

1 2

1
2

b aPab
L N N

VA = Pb1

�� �
�� �

� �� 	

1 1 1

2

( )
1

a b a

N
VD = P – VA HA = HD = 

1

3
2

Pab
LhN

MA = 
� �� �

� �� �
� �� 	

2

1 2

3 4 1

4 6

k kwh
N N

MB = � �� �� �
� 	

2

1 2

2
4 6

wh k k
N N

MD = 
� �� �

� �� �
� �� 	

2

1 2

3 4 1

4 6

k kwh
N N

MC = � �� �� �
� 	

2

1 2

2
4 6

wh k k
N N

HD = 
�

1

(2 3)

8

wh k

N
HA = –(wh – HD) VA = –VD = –

2

2

wh k
LN
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Constants: a1 = 
a
h

b1 = 
b
h

X1 = 
12

Pc
N

[1 + 2b1k – 3b1
2(k + 1)] X2 = 

�1 1

1

(3 2)

2

Pcka a

N

X3 = 
1

2

3Pcka

N

MA = +X1 – 
 ��� 
� �3
2

Pc
X MB = +X2 + X3

MD = +X1 + 
 ��� 
� �3
2

Pc
X MC = +X2 – X3

HA = HD = 
�

� 1 2

2

X XPc
h h

VD = 
32 X

L
VA = P – VD

M1 = MA – HAa M2 = MB + HDb

Constants: a1 = 
a
h

b1 = 
b
h

X1 = 
12

Pc
N

[1 + 2b1k – 3b1
2(k + 1)] X2 = 

�1 1

1

(3 2)

2

Pcka a

N

MA = MD = 
1

Pc
N

[1 + 2b1k – 3b1
2(k + 1)] = 2X1

MB = MC = 
�1 1

1

(3 2)Pcka a

N
 = 2X2

VA = VD = P HA = HD = 
� �A BPc M M

h
M1 = MA – HAa M2 = MB + HDb
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Constants: a1 = 
a
h

X1 = 
1

2

3Paa k

N
MA = –Pa + X1 MB = X1
MD = + Pa – X1 MC = –X1

VA = –VD = –
12 X

L
HA = –HD = –P

K1 = 2(k + 1 + m + m2) K2 = 2(k + � 2)

R = �C – k N1 = K1K2 – R2 N2 = 3k + B

Coefficients:

k = i2

1

I h
I s

� = f
h

m = 1 + �
B = 3k + 2 C = 1 + 2m

MA = ME = 
� � �� � �

i
2

1

(8 15 ) (6 )

16

kwL
N

MB = MD = –
� �� �

i
22

1

(16 15 )

16

kwL
N

MC = 
2

8

wL  – �MA + mMB

VA = VE = 
2

wL HA = HE = 
�A BM M

h
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Constants: X1 = 
� � �� � � �

i
22

1

( 6) (15 16 ) 6

8

k k kwh
N

X2 = 
� �� �2 2

1

(9 8 )

8

wh k k

N
X3 = 

�2

2

(2 1)

2

wh k

N

MA = –X1 – X3 MB = +X2 + 

 �

�� 
� �

2
3

4

wh
X

ME = –X1 + X3 MD = +X2 – 

 �

�� 
� �

2

34

wh
X

MC = –
4

whf  + �X1 + mX2

VA = – VE = – �
2 32

2

Xwh
L L

HE = 
�

� 1 2

4

X Xwh
h

HA = –(wh – HE)

Constants: a1 = 
a

h
b1 = 

b

h
Y1 = Pc[2�2 – (1 – 3b2

1)k] Y2 = Pc[�c – (3a2
1 – 1)k]

X1 = 
�1 1 2

12

Y K Y R

N
X2 = 

�2 2 1

12

Y K Y R

N
X3 = 

� �
i 1 1

2

3 ( )

2

b a b kPc
N

MA = –X1 – X3 MB = +X2 + 
 ��� 
� �3
2

Pc
X

ME = –X1 + X3 MD = +X2 – 

 ��� 
� �3

2

Pc
X

MC = –
�

4

Pc
 + �X1 + mX2

M1 = MA – HAa M2 = MB + HEb

VE = 
� 32Pc X

L
VA = P – VE HA = HE = 

�
� 1 2

2

X XPc
h h
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Constants: X1 = 
� � �� � �

i
2

1

(8 15 ) (6 )

32

kwL
N

X2 = 
� �� �

i
22

1

(16 15 )

32

kwL
N

X3 = 
2

232

wL
N

MA = +X1 – X3 MB = –X2 – X3 ME = +X1 + X3 MD = –X2 + X3

MC = 
2

16

wL  – �X1 – mX2

VE = � 32

8

XwL
L

VA = 
2

wL  – VE HA = HE = 
�1 2X X

h

Constants: X1 = 
� � �� � �

�
2

1

(9 4) (6 )

8

kwf
N

X2 = 
� �� �

i
22

1

(8 9 )

8

kwf
N

X3 = 
��

i
2

4

8

bwfh
N

MA = –X1 – X3 MB = +X2 + 
 ��� 
� �32
wfh X

ME = –X1 + X3 MD = +X2 –

 ��� 
� �32
wfh X

MC = –
2

4

wf
 + �X1 + mX2

VA = –VE = –
��

� 32(2 )

2

Xwfh

L L
HE = 

�
� 1 2

2

X Xwf
h

HA = –(wf – HE)

Source: Kleinlogel, A., Rahmenformeln, 11th edn, Verlag von Wilhelm Ernst & Sohn., Berlin, 1949.


