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INSTRUCTION:  

This paper consists of TWO (2) structured questions. Answer ALL questions. 

ARAHAN: 

Kertas ini mengandungi DUA (2) soalan berstruktur. Jawab SEMUA soalan. 

QUESTION 1 

SOALAN 1 

(a) A continuous beam is loaded as shown in Figure 1(a). Calculate internal moment

at support A, B and C by using the Slope Deflection Method.

Satu rasuk selanjar dikenakan tindakan daya seperti yang ditunjukkan dalam

Rajah 1(a).Kirakan momen dalaman pada penyokong A, B and C dengan

menggunakan Kaedah Cerun Pesongan.

[15 marks] 

       [15 markah] 
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Figure 1(a) / Rajah 1(a) 
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(b) A non-sway portal frame is loaded as shown in Figure 1(b). Sketch the Shear

Force Diagram (SFD) and Bending Moment Diagram (BMD), if the internal

moment at support is given in Table 1(b).

Sebuah kerangka portal tanpa huyung dikenakan beban seperti ditunjukkan

dalam Rajah 1(b). Lakarkan Gambarajah Daya Ricih (GDR) dan Gambarajah

Momen Lentur (GML), jika momen dalaman pada penyokong diberikan dalam

Jadual 1(b).

Table 1(b) / Jadual 1(b) 

No. Internal Moment / Moment Dalaman 

1 𝑀𝐴𝐵 =  −40.30 𝑘𝑁𝑚 

2 𝑀𝐵𝐴 =  +25.67 𝑘𝑁𝑚 

3 𝑀𝐵𝐶 =  −25.67 𝑘𝑁𝑚 

4 𝑀𝐶𝐵 =  +20.92 𝑘𝑁𝑚 

          [10 marks] 

[10 markah] 

CLO1 

C3 

Figure 1(b) / Rajah 1(b) 
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QUESTION 2 

SOALAN 2 

(a) A simply supported beam is subjected to a series of moving loads as shown in

Figure 2(a). By using Influence Line Diagram, analyze the maximum shear force

and bending moment at point B due to a series of loads moving from A to C.

Sebuah rasuk ditupang mudah dikenakan satu siri daya bergerak seperti

ditunjukkan dalam Rajah 2(a). Dengan menggunakan Gambarajah Garis Imbas,

analisis daya ricih dan momen lentur maksimum di titik B disebabkan oleh

pergerakan satu siri beban bergerak dari A ke C.

C 

 

        [15 marks] 

 [15 markah] 

CLO3 

C4 

Figure 2(a) / Rajah 2(a) 
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(b) Figure 2(b) shows a simply supported beam is subjected to a series of moving

loads 40 kN, 80 kN and 30 kN respectively. Evaluate the Absolute Maximum

Moment due to a series of loads moving from left to right by using Influence Line

Diagram.

Rajah 2(b) menunjukan rasuk ditupang mudah dikenakan satu siri daya bergerak

masing-masing 40 kN, 80 kN dan 30 kN. Nilaikan Momen Maksimum Mutlak

yang disebabkan oleh pergerakan satu siri beban dalam satu arah dari kiri ke

kanan dengan menggunakan Gambarajah Garis Imbas.

         [10 marks] 

 [10 markah] 

SOALAN TAMAT 

CLO3 

C5 

15 m 
B A 

2 m 4 m 

40 kN 80 kN 

Moving direction 

30 kN 

Figure 2(b) / Rajah 2(b) 
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FORMULAE

1. Slope Deflection Method

𝑀𝐴𝐵 =
2𝐸𝐼

𝐿
(2𝜃𝐴 + 𝜃𝐵) + 𝐹𝐸𝑀𝐴𝐵

𝑀𝐵𝐴 =
2𝐸𝐼

𝐿
(2𝜃𝐵 + 𝜃𝐴) + 𝐹𝐸𝑀𝐵𝐴

2. Moment Distribution Method

i. Stiffness Factor
For fixed or continuous 𝐾 =

4𝐸𝐼

𝐿

For pinned or roller 𝐾 =
3𝐸𝐼

𝐿

ii. Distribution Factor 𝐷𝐹 =
𝐾

∑ 𝐾

3. Statically Indeterminate Truss

i. Redundant Force 𝑅 =
∑ 𝑃𝜇𝐿/𝐴𝐸

𝜇2𝐿/𝐴𝐸

ii. Internal Force 𝐹 = 𝑃 + 𝜇𝑅 

4. Displacement

i. External Load ∆=
∑ 𝑃𝜇𝐿

𝐴𝐸

5. Influence Lines

𝑅𝐴 = 1 −
𝑥

𝐿

𝑉𝐶 = −
𝑥

𝐿

𝑀𝐶 =
𝑏𝑥

𝐿

𝑅𝐵 =
𝑥

𝐿

𝑉𝐶 = 1 −
𝑥

𝐿

𝑀𝐶 = 𝑎 (1 −
𝑥

𝐿
) 
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Table 1: Fixed End Moment (FEM) 

𝐹𝐸𝑀𝐴𝐵 = −
𝑤𝐿2

12
𝐹𝐸𝑀𝐵𝐴 = +

𝑤𝐿2

12

𝐹𝐸𝑀𝐴𝐵 = −
𝑤𝐿

8 𝐹𝐸𝑀𝐵𝐴 = +
𝑤𝐿

8

𝐹𝐸𝑀𝐴𝐵 = −
𝑤𝑎𝑏2

𝐿2
𝐹𝐸𝑀𝐵𝐴 = +

𝑤𝑎2𝑏

𝐿2


