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From portal method 

assumption,

Shear at hinges = 
𝟐∗𝟓+𝟐𝟎−𝟏𝟎

𝟐

= 10 kN
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10 kN10 kN

10 kN

31.25 kN-m

15 kN

25 kN-m

15 kN

15 kN

∑ MA = 0

10 x 2.5 + 2x2.5x
𝟐.𝟓

𝟐
- MA = 0

MA = 31.25 kN-m

∑ MF = 0

10x2.5- MF = 0

MF = 25 kN-m

∑ MG = 0

20x5 -10x5 +2x5x2.5- RH x 5 = 0

RH = 15 kN

Total lateral force = 20-10+2x5

= 20



Section 1-1:
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31.25 kN-m

∑ Mc = 0

- FBM x sin45⁰ x 2.5 – 31.25 + 15 x 7.5 – 2 x 7 .5x
𝟕.𝟓

𝟐
= 0

FBM = 14.14 kN (T)

∑ Fy = 0 (↑ +ve)

-15 + FBM x cos45⁰ - FCM x sin45⁰ = 0

FCM = - 5√ 2 kN (C)

∑ Fx = 0 (→ +ve)

-15 + FBM x sin45⁰ - FCM x cos45⁰ + FCL + 2 x 7.5 + 20 = 0

-15 + 14.14 x sin45⁰ - 5√2 x cos45⁰ + FCL+ 2 x 7.5 + 20 = 0

FCL = -25 kN (C)

20 kN



Considering left part of Section 2-2:
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∑ Fy = 0 (↑ +ve)

FML x sin45⁰ - 15 = 0

FML= 21.21 kN (T)

∑ Fx = 0 (→ +ve)

20- FCL + FML x cos45⁰ + FMN + 2 x 7.5 - 15 = 0

FMN = - 10 kN (C)



Considering right part of Section 3-3:

10 kN
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45⁰
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10 kN
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25 kN-m

∑ MD = 0

FEN x sin45⁰ x 2.5 – 25 + 10 x 7.5 = 0

FEN = - 20 √ 2 kN (C)

∑ Fy = 0 (↑ +ve)

15 - FEN x cos45⁰ - FDN x sin45⁰ = 0

FDN = - 7.07 kN (C)

∑ Fx = 0 (→ +ve)

-10- FDL + FDN x cos45⁰ + FEN x cos45⁰ - 10 = 0

FDL = 5 kN (T)



At Joint L:

L

FML = 21.21 kN(T)

FCL = 25 kN (C) FDL = 5 kN (T)

FLN ∑ Fy = 0 (↑ +ve)

- FML x cos45⁰ - FLN x cos45⁰ = 0

FLN= - 21.21 kN (C)
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