
Slide 1

https://manara.edu.sy/

https://manara.edu.sy/

St
ru

ct
u

ra
l M

ec
h

an
ic

s 
(2

) 
   

   
   

   
   

   
   

   
   

   
   

   
  B

. H
ai

d
ar

   
   

   
   

   
   

   
   

   
   

 0
9

/0
7

/2
0

2
4

Structural Mechanics (2)
Week No-02

https://manara.edu.sy/


Slide 2

https://manara.edu.sy/

https://manara.edu.sy/

St
ru

ct
u

ra
l M

ec
h

an
ic

s 
(2

) 
   

   
   

   
   

   
   

   
   

   
   

   
  B

. H
ai

d
ar

   
   

   
   

   
   

   
   

   
   

 0
9

/0
7

/2
0

2
4 Slope-Deflection for Beams and Frames 

Slope-Deflection Method for Beams and Frames

• Basic Concept of the Slope-Deflection Method and Slope-Deflection Equations.

• Analysis of Continuous Beams.

• Analysis of Frames without Sidesway.

• Analysis of Frames with Sidesway.
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Ex.3: Compute the reactions then draw the SF & BM diagrams

𝜃𝐴 = 𝜃𝐷 = 0
&Δ = 0
𝜃𝐵 ≠ 0
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Ex.4: Compute the reactions then draw the SF & BM diagrams

𝜃𝐴 = 𝜃𝐷 = 0
&Δ = 0
𝜃𝐵 ≠ 0   , 𝜃𝐶 ≠ 0
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Ex.4: Compute the reactions then draw the SF & BM diagrams
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Ex.5:  Determine the reactions and draw the shear and bending moment diagrams for 
the continuous beam shown in figure due to a settlement of 20 mm at support B.

𝜃𝐴 = 0 & 𝜃𝐷 = 0
𝜃𝐵 ≠ 0 &  𝜃𝐶 ≠ 0

Degrees of freedom:

Fixed-End Moments: ?????

Chord rotations:

𝜓𝐴𝐵 = −
0.02

8
= −0.0025

𝜓𝐶𝐵 =
0.02

8
= 0.0025

𝜓𝐶𝐷 = 0
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Ex.5:  Determine the reactions and draw the shear and bending moment diagrams for 
the continuous beam shown in figure due to a settlement of 20 mm at support B.

Slope Deflection Equations:

𝑀𝐴𝐵 =
2𝐸𝐼

8
(𝜃𝐵 + 0.0075)

𝑀𝐵𝐴 =
2𝐸𝐼

8
(2𝜃𝐵 + 0.0075)

𝑀𝐵𝐶 =
2𝐸𝐼

8
(2𝜃𝐵 + 𝜃𝐶 − 0.0075)

𝑀𝐶𝐵 =
2𝐸𝐼

8
(𝜃𝐵 + 2𝜃𝐶 − 0.0075)

𝑀𝐶𝐷 =
2𝐸𝐼

8
(2𝜃𝐶)

𝑀𝐷𝐶 =
2𝐸𝐼

8
(𝜃𝐶)

Equilibrium Equations:

𝑀𝐵𝐴 + 𝑀𝐵𝐶 = 0 
 𝑀𝐶𝐵+𝑀𝐶𝐷 = 0

4𝜃𝐵 + 𝜃𝐶 = 0

𝜃𝐵 + 4𝜃𝐶 = 0.0075

𝜃𝐵 = −0.0005 𝑟𝑎𝑑

𝜃𝐶 = 0.002 𝑟𝑎𝑑

Member End Moments:

𝑀𝐴𝐵 = 98 kN. m ↶

𝑀𝐵𝐴 = 91 kN. m ↶

𝑀𝐵𝐶 = −91 kN. m (𝟗𝟏 𝐤𝐍. 𝐦 ↷) 

𝑀𝐶𝐵 = −56 kN. m (𝟓𝟔 𝐤𝐍. 𝐦 ↷) 

𝑀𝐶𝐷 = 56 kN. m ↶

𝑀𝐷𝐶 = 28 kN. m ↶
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Ex.5:  Determine the reactions and draw the shear and bending moment diagrams for 
the continuous beam shown in figure due to a settlement of 20 mm at support B.
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