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5.5 Influence Lines for Support Reactions
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We have seen in the lecture 7, the Influence lines for support reactions

RAV and RBV for a simply supported beam as unit point load moves

across its span, as follows:

1

0

ILD for RAV

1

0
ILD for RBV

Now, we will look at how influence lines vary for different support

conditions – e.g. a cantilever beam, overhanging beam, etc.

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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5.5 Influence Lines for Support Reactions
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MA Using one of the equations of static 

equilibrium,

Σ𝐹𝑦 = 0

𝑂𝑟, 𝑅𝐴𝑉 − 1 = 0

∴ 𝑅𝐴𝑉= 1

[A] Cantilever beam:

1 1

+

ILD for RAV

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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5.5 Influence Lines for Support Reactions

+
X
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Using equations of static equilibrium,

Σ𝐹𝑦 = 0

𝑂𝑟, 𝑅𝐴𝑉 − 1+ 𝑅𝐵𝑉= 0

∴ 𝑅𝐴𝑉 + 𝑅𝐵𝑉= 1

[B] Single overhang beam:
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D E

Σ𝑀𝐵 = 0

𝑂𝑟, 𝑅𝐴𝑉 ∗ 𝐿 − 1 ∗ (𝐿 − 𝑦) = 0

∴ 𝑅𝐴𝑉= 1 −
𝑦

𝐿

∴ 𝑅𝐵𝑉=
𝑦

𝐿

a

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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5.5 Influence Lines for Support Reactions
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[B] Single overhang beam:

A B C
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D E ∴ 𝑅𝐴𝑉= 1 −
𝑦

𝐿
∴ 𝑅𝐵𝑉=

𝑦

𝐿

a
𝑅𝐴𝑉 𝑅𝐵𝑉

y=0 1 0

y=x 1 −
𝑥

𝐿

𝑥

𝐿

y=L 0 1
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𝐿
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𝑎

𝐿

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.



5

5.5 Influence Lines for Support Reactions
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[B] Single overhang beam:
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a

𝑅𝐴𝑉 𝑅𝐵𝑉

y=0 1 0

y=x 1 −
𝑥

𝐿

𝑥

𝐿

y=L 0 1

y=L+a −
𝑎

𝐿
1 +

𝑎

𝐿

1 −
𝑥

𝐿

1

0

𝑎

𝐿

+

-
0

𝑥

𝐿
1

1 +
𝑎

𝐿

+

ILD for RAV ILD for RBV

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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5.5 Influence Lines for Support Reactions

+
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[C] Double overhang beam:

A B C

1

x
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y

RAV RBV

D E

ba

Using equations of static equilibrium,

Σ𝐹𝑦 = 0

𝑂𝑟, 𝑅𝐴𝑉 − 1+ 𝑅𝐵𝑉= 0

∴ 𝑅𝐴𝑉 + 𝑅𝐵𝑉= 1

Σ𝑀𝐵 = 0

𝑂𝑟, 𝑅𝐴𝑉 ∗ 𝐿 − 1 ∗ (𝐿 + 𝑎 − 𝑦) = 0

∴ 𝑅𝐴𝑉=
𝐿 + 𝑎 − 𝑦

𝐿

𝑂𝑟, 𝑅𝐵𝑉 = 1 −
𝐿 + 𝑎 − 𝑦

𝐿

∴ 𝑅𝐵𝑉=
𝑦 − 𝑎

𝐿

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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5.5 Influence Lines for Support Reactions
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[C] Double overhang beam:

A B C
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y

RAV RBV

D E

ba

∴ 𝑅𝐴𝑉=
𝐿 + 𝑎 − 𝑦

𝐿
∴ 𝑅𝐵𝑉=

𝑦 − 𝑎

𝐿

𝑅𝐴𝑉 𝑅𝐵𝑉

y=0 𝐿 + 𝑎

𝐿
−

𝑎

𝐿

y=a 1 0

y=x 𝐿 + 𝑎 − 𝑥

𝐿

𝑥 − 𝑎

𝐿

y=L+a 0 1

y=L+a+b
−

𝑏

𝐿

𝐿 + 𝑏

𝐿

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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5.5 Influence Lines for Support Reactions
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[C] Double overhang beam:
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𝑅𝐴𝑉 𝑅𝐵𝑉

y=0 𝐿 + 𝑎

𝐿
−

𝑎

𝐿

y=a 1 0

y=x 𝐿 + 𝑎 − 𝑥

𝐿

𝑥 − 𝑎
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y=L+a 0 1

y=L+a+b
−

𝑏

𝐿

𝐿 + 𝑏

𝐿
𝐿 + 𝑎

𝐿
1 𝐿 + 𝑎 − 𝑥

𝐿
0

𝑏

𝐿

+
- 𝑎

𝐿

-
0

𝑥 − 𝑎

𝐿
1

𝐿 + 𝑏

𝐿

ILD for RAV ILD for RBV

+

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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5.6 Influence Lines for Support Moments

A B
C

1
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L

RAV

MA

Cantilever beam:

Using equation of static equilibrium,

+
X

Y
M

Σ𝑀𝐵 = 0

𝑂𝑟, 𝑀𝐴 − 𝑅𝐴𝑉𝐿 + 1 ∗ 𝑦 = 0

𝑊𝑒 ℎ𝑎𝑣𝑒, 𝑅𝐴𝑉 = 1

𝑂𝑟, 𝑀𝐴 − 1 ∗ 𝐿 + 𝑦 = 0

∴ 𝑀𝐴= 𝐿 − 𝑦

𝑦 = 𝟎 𝑦 = 𝐱 𝑦 = 𝐋

𝑀𝐴 L L-x 0

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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5.6 Influence Lines for Support Moments
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Cantilever beam:

+
X

Y
M

∴ 𝑀𝐴= 𝐿 − 𝑦

𝑦 = 𝟎 𝑦 = 𝐱 𝑦 = 𝐋

𝑀𝐴 L L-x 0

L

L-x

0
-

ILD for MA

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

5.7 Influence Lines for Shear Force 

A B
C

1
y

x

L

RAV

+
X

Y

M
MA

We have,

𝑅𝐴𝑉 = 1

[A] Cantilever beam (SF at C):

𝑀𝐴= 𝐿 − 𝑦

A B
C

1 y

x

L

RAV

MA

(i) 0 ≤ y ≤ x (ii) x ≤ y ≤ L

SF at C = 1 SF at C = 0
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

5.7 Influence Lines for Shear Force 
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[A] Cantilever beam (SF at C):

A B
C

1 y

x

L

RAV

MA

(i) 0 ≤ y ≤ x (ii) x ≤ y ≤ L

0 ≤ y ≤ x x ≤ y ≤ L

y = 0 1 -

y = x 1 0

y = L - 0

SF at C = 1 SF at C = 0

00

1 111

+ +

ILD for SF at C

Plotting the ordinates, we

get
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

5.7 Influence Lines for Shear Force 

[B] Single Overhang Beam (SF at D):
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D E

a

𝑅𝐴𝑉 = 1 −
𝑦

𝐿
; 𝑅𝐵𝑉 =

𝑦

𝐿

We have,

𝑆𝐹 𝑎𝑡 𝐷 = 𝑅𝐴𝑉 − 1

= 1 −
𝑦

𝐿
− 1

= −
𝑦

𝐿

A B C

1

x

L

y

RAV RBV

D E

a

(i) 0 ≤ y ≤ x

𝑆𝐹 𝑎𝑡 𝐷 = 𝑅𝐴𝑉

= 1 −
𝑦

𝐿

(ii) x ≤ y ≤ L
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

5.7 Influence Lines for Shear Force 

[B] Single Overhang Beam (SF at D):

+
X

Y
M

A B C

1

x

L

y

RAV RBV
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a 𝑅𝐴𝑉 = 1 −
𝑦

𝐿
; 𝑅𝐵𝑉 =

𝑦

𝐿

We have,

(iii) L ≤ y ≤ L+a

𝑆𝐹 𝑎𝑡 𝐷 = 𝑅𝐴𝑉

= 1 −
𝑦

𝐿
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (SF at D):
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M A B C

1

x

L

y

RAV RBV

D E

a 𝑅𝐴𝑉 = 1 −
𝑦

𝐿
; 𝑅𝐵𝑉 =

𝑦

𝐿

We have,

Unit load SF at D y=0 y=x y=L y=L+a

0 ≤ y ≤ x 𝑅𝐴𝑉 − 1 = −
𝑦

𝐿
0 −

𝑥

𝐿
- -

x ≤ y ≤ L 𝑅𝐴𝑉 = 1 −
𝑦

𝐿
- 1 −

𝑥

𝐿
0 -

L ≤ y ≤ L+a 𝑅𝐴𝑉 = 1 −
𝑦

𝐿
- - 0

1 −
𝐿 + 𝑎

𝐿

= −
𝑎

𝐿

5.7 Influence Lines for Shear Force 
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

Source: Bhavikatti, S. S. (2011).

Structural Analysis –I (4th ed.).New

Delhi: Vikas Publishing House.

[B] Single Overhang Beam (SF at D):
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D E

a
𝑅𝐴𝑉 = 1 −

𝑦

𝐿
; 𝑅𝐵𝑉 =

𝑦

𝐿

We have,

y=0 0

y=x −
𝑥

𝐿
1 −

𝑥

𝐿

y=L 0 0

y=L+a −
𝑎

𝐿

0

𝑥

𝐿

1 −
𝑥

𝐿

0

𝑎

𝐿

+

--

ILD for SF at D

5.7 Influence Lines for Shear Force 
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (SF at E):

+
X

Y
M

A B C

1

x

L

y

RAV RBV

D E

a

𝑅𝐴𝑉 = 1 −
𝑦

𝐿
; 𝑅𝐵𝑉 =

𝑦

𝐿

We have,

𝑆𝐹 𝑎𝑡 𝐸 = 𝑅𝐴𝑉 − 1 + 𝑅𝐵𝑉

= 1 −
𝑦

𝐿
− 1 +

𝑦

𝐿

= 0

A B C
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x
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D E
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(i) 0 ≤ y ≤ x

(ii) x ≤ y ≤ L

𝑆𝐹 𝑎𝑡 𝐸 = 𝑅𝐴𝑉 − 1 + 𝑅𝐵𝑉

= 1 −
𝑦

𝐿
− 1 +

𝑦

𝐿

= 0

5.7 Influence Lines for Shear Force 
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (SF at E):
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(iii) 0 ≤ y’ ≤ x’

SF at E = 1
x’

A B C

1

x

L

y'

RAV RBV

D E

a

(iv) x’ ≤ y’ ≤ a

SF at E = 0
x’

5.7 Influence Lines for Shear Force 
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (SF at E):
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A B C
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L

y'

D E

a

x’

RAV RBV

Unit load SF at E y=0 y=x y=L y’=0 y’=x’ y’=a

0 ≤ y ≤ x 0 0 0 - - - -

x ≤ y ≤ L 0 - 0 0 - - -

0 ≤ y’ ≤ x’ 1 - - - 1 1 -

x’ ≤ y’ ≤ a 0 - - - - 0 0

5.7 Influence Lines for Shear Force 
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (SF at E):
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M A B
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D
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C

1 y'

E

x’
y=0 0

y=x 0 0

y=L 0

y’=0 1

y’=x’ 1 0

y’=a 0+

0 0

1 1

ILD for SF at E

5.7 Influence Lines for Shear Force 
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[C] Double Overhang Beam (SF at E):
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∴ 𝑅𝐴𝑉=
𝐿 + 𝑎 − 𝑦

𝐿
∴ 𝑅𝐵𝑉=

𝑦 − 𝑎

𝐿

We have,

𝑆𝐹 𝑎𝑡 𝐸 = 𝑅𝐴𝑉 − 1

=
𝐿+𝑎−𝑦

𝐿
− 1

=
𝑎 − 𝑦

𝐿

(i) 0 ≤ y ≤ a+x

A B C

1

x
L

y

RAV RBV

D E

ba

(ii) a+x ≤ y ≤ L+a

𝑆𝐹 𝑎𝑡 𝐸 = 𝑅𝐴𝑉

=
𝐿+𝑎−𝑦

𝐿

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

5.7 Influence Lines for Shear Force 
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[C] Double Overhang Beam (SF at E):
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D E

ba

∴ 𝑅𝐴𝑉=
𝐿 + 𝑎 − 𝑦

𝐿

∴ 𝑅𝐵𝑉=
𝑦 − 𝑎

𝐿

We have,

(iii) L+a ≤ y ≤ L+a+b

𝑆𝐹 𝑎𝑡 𝐸 = 𝑅𝐴𝑉

=
𝐿+𝑎−𝑦

𝐿

5.7 Influence Lines for Shear Force 
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[C] Double Overhang Beam (SF at E):

Unit load SF at E y=0 y=a y=a+x y=L+a y=L+a+b

0 ≤ y ≤ a 𝑎 − 𝑦

𝐿

𝑎

𝐿
0 - - -

a≤ y ≤ x+a 𝑎 − 𝑦

𝐿
- 0 −

𝑥

𝐿
- -

x+a ≤ y ≤ L+a 𝐿 + 𝑎 − 𝑦

𝐿

- - 1 −
𝑥

𝐿
0 -

L+a ≤ y ≤L+a+b 𝐿 + 𝑎 − 𝑦

𝐿

- - - 0
−

𝑏

𝐿

+
X

Y
M

A B C

1

x
L

y

RAV RBV

D E

ba

𝑅𝐴𝑉 =
𝐿 + 𝑎 − 𝑦

𝐿

𝑅𝐵𝑉 =
𝑦 − 𝑎

𝐿

We have,

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

5.7 Influence Lines for Shear Force 
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[C] Double Overhang Beam (SF at E):

y=0 𝑎

𝐿

y=a 0 0

y=a+x −
𝑥

𝐿
1 −

𝑥

𝐿

y=L+a 0 0

y=L+a+b
−

𝑏

𝐿

+
X

Y
M

A B C

1

x
L

y

RAV RBV

D E

ba

𝑎

𝐿
0

𝑥

𝐿

1 −
𝑥

𝐿

0

𝑏

𝐿

+ +

- -

ILD for SF at E

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

5.7 Influence Lines for Shear Force 
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5.8 Influence Lines for Bending Moment

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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+
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Y
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MA

We have,

𝑅𝐴𝑉 = 1

[A] Cantilever beam (BM at C):

𝑀𝐴= 𝐿 − 𝑦

A B
C

1 y

x

L

RAV

MA

(i) 0 ≤ y ≤ x (ii) x ≤ y ≤ L

BM at C = y-x BM at C = 0
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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[A] Cantilever beam (BM at C):

A B
C

1 y

x

L

RAV

MA

(i) 0 ≤ y ≤ x (ii) x ≤ y ≤ L

0 ≤ y ≤ x x ≤ y ≤ L

y = 0 -x -

y = x 0 0

y = L - 0

BM at C = y-x BM at C = 0

x

0

-

ILD for BM at C

Plotting the ordinates, we

get

x

0

-

0

5.8 Influence Lines for Bending Moment
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (BM at D):
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Y
M

A B C

1

x
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y

RAV RBV

D E

a

𝑅𝐴𝑉 = 1 −
𝑦

𝐿
; 𝑅𝐵𝑉 =

𝑦

𝐿

We have,

𝐵𝑀 𝑎𝑡 𝐷 = 𝑅𝐴𝑉 ∗ 𝑥 − 1 ∗ (𝑥 − 𝑦)

= 𝑥 −
𝑥𝑦

𝐿
− x + y

=
𝑦(𝐿 − 𝑥)

𝐿

A B C

1

x

L

y

RAV RBV

D E

a

(i) 0 ≤ y ≤ x

𝐵𝑀 𝑎𝑡 𝐷 = 𝑅𝐴𝑉 ∗ 𝑥

= 𝑥 ∗
(𝐿−𝑦)

𝐿

(ii) x ≤ y ≤ L

5.8 Influence Lines for Bending Moment
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[B] Single Overhang Beam (BM at D):
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y

RAV RBV

D E

a 𝑅𝐴𝑉 = 1 −
𝑦

𝐿
; 𝑅𝐵𝑉 =

𝑦

𝐿

We have,

(iii) L ≤ y ≤ L+a

𝐵𝑀 𝑎𝑡 𝐷 = 𝑅𝐴𝑉 ∗ 𝑥

= 𝑥 ∗
(𝐿−𝑦)

𝐿

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

5.8 Influence Lines for Bending Moment
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (BM at D):

+
X

Y
M A B C

1

x

L

y

RAV RBV

D E

a 𝑅𝐴𝑉 = 1 −
𝑦

𝐿
; 𝑅𝐵𝑉 =

𝑦

𝐿

We have,

Unit load BM at D y=0 y=x y=L y=L+a

0 ≤ y ≤ x 𝑦(𝐿 − 𝑥)

𝐿

0 𝑥(𝐿 − 𝑥)

𝐿

- -

x ≤ y ≤ L
𝑥 ∗

(𝐿 − 𝑦)

𝐿

- 𝑥(𝐿 − 𝑥)

𝐿

0 -

L ≤ y ≤ L+a
𝑥 ∗

(𝐿 − 𝑦)

𝐿

- - 0
𝑥 ∗

(𝐿 − 𝐿 − 𝑎)

𝐿

= −
𝑎𝑥

𝐿
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

Source: Bhavikatti, S. S. (2011).

Structural Analysis –I (4th ed.).New

Delhi: Vikas Publishing House.

[B] Single Overhang Beam (BM at D):

+
X

Y
M A B C

1

x
L

y

RAV RBV

D E

a
𝑅𝐴𝑉 = 1 −

𝑦

𝐿
; 𝑅𝐵𝑉 =

𝑦

𝐿

We have,

y=0 0

y=x 𝑥(𝐿 − 𝑥)

𝐿

𝑥(𝐿 − 𝑥)

𝐿

y=L 0 0

y=L+a −
𝑎𝑥

𝐿

0

𝑥(𝐿 − 𝑥)

𝐿

0

𝑎𝑥

𝐿

+

-

ILD for BM at D
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (BM at E):

+
X

Y
M

A B C

1

x

L

y'

RAV RBV

D E

a

(i) 0 ≤ y’ ≤ x’

BM at E = y’-x’
x’

A B C

1

x

L

y'

RAV RBV

D E

a

(ii) x’ ≤ y’ ≤ a

BM at E = 0
x’
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (BM at E):

+
X

Y
M

A B C

1

x

L

y'

RAV RBV

D E

a

(iii) a ≤ y’ ≤ L+a

x’

A B C

1

x

L

y'

RAV RBV

D E

a

BM at E = 0

x’
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (BM at E):

+
X

Y
M

A B C

1

x

L

y'

D E

a

x’

RAV RBV

Unit load SF at E y'=0 y'=x’ y'=a y’=L+a

0 ≤ y’ ≤ x’ y’-x’ -x’ 0 - -

x' ≤ y ≤ a 0 - 0 0 -

a ≤ y’ ≤ L+a 0 - - 0 0
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[B] Single Overhang Beam (BM at E):

+
X

Y
M A B

x
L

RAV RBV

D

a

C

1 y'

E

x’
y'=0 -x’

y'=x’ 0 0

y'=a 0 0

y’=L+a 0 0

-

0

0

x'
ILD for BM at E

0
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[C] Double Overhang Beam (BM at E):

+
X

Y
M

A B C

1

x
L

y

RAV RBV

D E

ba

∴ 𝑅𝐴𝑉=
𝐿 + 𝑎 − 𝑦

𝐿
∴ 𝑅𝐵𝑉=

𝑦 − 𝑎

𝐿

We have,

𝐵𝑀 𝑎𝑡 𝐸 = 𝑅𝐴𝑉 ∗ 𝑥 − 1 ∗ (𝑥 + 𝑎 − 𝑦)

= 𝑥 +
𝑥(𝑎−𝑦)

𝐿
− x − a + y

=
(𝑎 − 𝑦)(𝑥 − 𝐿)

𝐿

(i) 0 ≤ y ≤ a

A B C

1

x
L

y

RAV RBV

D E

ba

(ii) a ≤ y ≤ a+x

𝐵𝑀 𝑎𝑡 𝐸 = 𝑅𝐴𝑉 ∗ 𝑥 − 1 ∗ (𝑥 + 𝑎 − 𝑦)

= 𝑥 +
𝑥(𝑎−𝑦)

𝐿
− x − a + y

=
(𝑎 − 𝑦)(𝑥 − 𝐿)

𝐿

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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[C] Double Overhang Beam (BM at E):

+
X

Y
M

A B C

1

x
L

y

RAV RBV

D E

ba

∴ 𝑅𝐴𝑉=
𝐿 + 𝑎 − 𝑦

𝐿
∴ 𝑅𝐵𝑉=

𝑦 − 𝑎

𝐿

We have,

𝐵𝑀 𝑎𝑡 𝐸 = 𝑅𝐴𝑉 ∗ 𝑥

=
𝑥(𝐿 + 𝑎 − 𝑦)

𝐿

(iii) a+x ≤ y ≤ L+a

A B C

1

x
L

y

RAV RBV

D E

ba

(iv) L+a ≤ y ≤ L+a+b

𝐵𝑀 𝑎𝑡 𝐸 = 𝑅𝐴𝑉 ∗ 𝑥

=
𝑥(𝐿 + 𝑎 − 𝑦)

𝐿

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.

[C] Double Overhang Beam (BM at E):

+
X

Y
M

A B C

1

x
L

y

RAV RBV

D E

ba

𝑅𝐴𝑉 =
𝐿 + 𝑎 − 𝑦

𝐿

𝑅𝐵𝑉 =
𝑦 − 𝑎

𝐿

We have,

Unit load BM at E y=0 y=a y=a+x y=L+a y=L+a+b

0 ≤ y ≤ a (𝑎 − 𝑦)(𝑥 − 𝐿)

𝐿
−

𝑎(𝐿 − 𝑥)

𝐿

0 - - -

a≤ y ≤ x+a (𝑎 − 𝑦)(𝑥 − 𝐿)

𝐿

- 0 𝑥(𝐿 − 𝑥)

𝐿

- -

x+a ≤ y ≤ L+a 𝑥(𝐿 + 𝑎 − 𝑦)

𝐿

- - 𝑥(𝐿 − 𝑥)

𝐿

0 -

L+a ≤ y ≤L+a+b 𝑥(𝐿 + 𝑎 − 𝑦)

𝐿

- - - 0
−

𝑏𝑥

𝐿
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[C] Double Overhang Beam (BM at E):

y=0
−

𝑎(𝐿 − 𝑥)

𝐿

y=a 0 0

y=a+x 𝑥(𝐿 − 𝑥)

𝐿

𝑥(𝐿 − 𝑥)

𝐿

y=L+a 0 0

y=L+a+b
−

𝑏𝑥

𝐿

+
X

Y
M

A B C

1

x
L

y

RAV RBV

D E

ba

𝑎(𝐿 − 𝑥)

𝐿

0

𝑥(𝐿 − 𝑥)

𝐿

0

𝑏𝑥

𝐿

+

- -

ILD for BM at E

Source: Bhavikatti, S. S. (2011). Structural Analysis –I (4th ed.).New Delhi: Vikas Publishing House.
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------------End of Lecture#8-----------------

------------End of Part II of III for Chapter5-------------
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