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Conjugate Beam Method

Theorem I: The Rotation in Beam is Equal to The Shear in Conjugate Beam.
0 Real Beam — V Conjugate Beam
Theorem I: The Deflection in Real Beam is The Moment in Conjugate Beam.
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n = Equation Degree

If Applied Load is:

1. Concentrated, the Equation Degree for Moment , n =1

2. Distributed Load, the Equation Degree for Moment , n=2

3. Triangle Load, the Equation Degree for Moment , n=3
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Example: Find the Rotation and Deflection at point B in Cantilever Beam Below
by Using the Conjugate Beam Method.

Solution:
3kN
o YF =0T
Ay-3=0
Ay =3KkNT A B

O ZMAZOO 3kN
3*%3-My =0 N
Ma = 9 kN.m © SF.D

B.M.D

Finding Vg & Mg -
o YF=01 9 kN.m

21 * 3 % % V=0 A - EB Conjugate Beam

135

Vg=——
EI
9 _135 0/EI l
B="E1 Va Mz

O ZMBZO O

1 9 2
(*3*=)*(573)-Ms=0

27
Mg = —
BT EI
27
Ag=—
B=%1

2024 Structural Analysis: by Dr. Salam Salman Chiad, Asst. Prof. Feras Saiid



Structural Analysis: by Dr. Salam Salman Chiad, Asst. Prof. Feras Saiid 2024

Example: Find the Rotation at supports, and Deflection at C in Simply supported
Beam Below by Using the Conjugate Beam Method.

Solution :
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Example: Find the Maximum Deflection at Beam AB Below by Using the
Conjugate Beam Method.

Solution :
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Example: By using Conjugate Beam for AC beam Determine

1. Deflection and Slope at B
2. Maximum Deflection

3. Slope at C. 4 KN
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Solution
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Example : Determine the Deflection and Rotation at C for Beam Below :
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Example : Determine the Deflection and Rotation at C for Beam Below by using
Conjugate Beam:
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Member AC (Before Support C)

—4m-— j

Mc=0
° 2Me © J Mc
Lo g%30 v %72 % _ —
{5 4 EI} (3 4) -Mc =0
160 30 Ve
Mc == El
160
Ao =47
o YFy=0T1

1 30
Zxg*22 =0
2 E1I

— 60
VC_EI
9(;)'.2ﬂ

El

Member ACB (After Support C)

o YFy=0T1
Taygx39_8 / —
2 EI EI Ve=0
25
Ve=-— \%
EI C
Qc)Rzz—SI EI

2024 Structural Analysis: by Dr. Salam Salman Chiad, Asst. Prof. Feras Saiid



