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3.5 Types of External Loads 

a) Concentrated Load (F)    الحمل المركز 

 

b) Distribution Load:  الحمل المنتشر 

Distribution Load can be represented as single load acting on the center point of the 

distribution area. 

 في نقطة مركز مساحة الحمل المنتشر يؤثر مفردعلى أنه حمل  الحمل المنتشريمكن تمثيل 

Single load: area of distribution load.     مساحة الحمل المنتشر: الحمل المفرد  

Point of action: center point of the area.       نقطة مركز المساحة: التأثيرنقطة  

i. Liner Distribution Load: 

1- Rectangular load: 

 

𝐹 = 𝑤𝐿 

2- Triangular load: 
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𝐹 =
1

2
𝑤𝐿 

3- Trapezoidal load: 

 

𝐹1 =
1

2
(𝑤2 − 𝑤1)𝐿 

𝐹2 = 𝑤1𝐿 

 

ii. Nonlinear Distribution Load 

The resultant force (F) is equivalent to the area under the distribution loading curve 

and acts through centroid of this area. 

قطة مركز في ن وتؤثر الحمل المنتشرالمنطقة الواقعة تحت منحنى  تكافئ مساحة (F) القوة الناتجةمحصلة 

 .المساحة

 

𝐹 = ∫ 𝑤(𝑥) ∙ 𝑑𝑥
𝐿

0

 

�̅� =
∫ 𝑤(𝑥) ∙ 𝑥 ∙ 𝑑𝑥

𝐿

0

∫ 𝑤(𝑥) ∙ 𝑑𝑥
𝐿

0
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Example No. 1: For the beam shown in figure, determine the reaction at A and B. 

 
Solution: 

Draw F.B.D. for beam AB 

 

 

𝐹1 = 100 × 4 = 400 𝑁 

𝐹2 =
1

2
× 100 × 4 = 200 𝑁 

∑ 𝑀𝐴 = 0 

200 × (
2

3
× 4) + 400 × 6 + 300 × 12 − 𝑅𝐵 × 10 = 0 

𝑅𝐵 = 653.333 𝑁   ↑      𝑎𝑛𝑠𝑤𝑒𝑟 

→+ ∑ 𝐹𝑥 = 0 

𝐴𝑥 = 0     𝑎𝑛𝑠𝑤𝑒𝑟 

↑+ ∑ 𝐹𝑦 = 0 

𝐴𝑦 + 653.333 − 300 − 400 − 200 = 0 

𝐴𝑦 = 246.667 𝑁  ↑     𝑎𝑛𝑠𝑤𝑒𝑟 



 Chapter Three: Equilibrium. ............................................................. Types of External Loads 

 

 
 

59
Dr.Mohammed Zuhair & Dr. Mayadah W.  

Example No. 2: For the beam shown in figure, determine the reaction at Fixed A. 

 
Solution: 

Draw F.B.D. for beam AB 

 

𝐹 = ∫ 𝑤(𝑥) ∙ 𝑑𝑥
𝐿

0

= ∫ 2.5 𝑥3 ∙ 𝑑𝑥
4

0

= 2.5 
𝑥4

4
]

0

4

= 160 𝑁 

�̅� =
∫ 𝑤(𝑥) ∙ 𝑥 ∙ 𝑑𝑥

𝐿

0

∫ 𝑤(𝑥) ∙ 𝑑𝑥
𝐿

0

=
∫ 2.5 𝑥4 ∙ 𝑑𝑥

4

0

160
=

2.5 
𝑥5

5
]

0

4

160
=

512

160
= 3.2 𝑚 

→+ ∑ 𝐹𝑥 = 0       →       𝐴𝑥 = 0     𝑎𝑛𝑠𝑤𝑒𝑟 

↑+ ∑ 𝐹𝑦 = 0 

𝐴𝑦 − 160 = 0      →        𝐴𝑦 = 160 𝑁  ↑     𝑎𝑛𝑠𝑤𝑒𝑟 

∑ 𝑀𝐴 = 0 

𝑀𝐴 + 160 × 3.2 = 0 

𝑀𝐴 = −512 𝑁. 𝑚 = 512 𝑁. 𝑚        𝑎𝑛𝑠𝑤𝑒𝑟 
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Example No. 3: The compound beam shown in Figure is pin connected at B. 

Determine the components of reaction at fixed A and roller C.  

 

 

Solution: 

Draw F.B.D. for all beam: 

 

At member BC as F.B.D: 

∑ 𝑀𝐶 = 0 

𝐵𝑦 × 2 − 8 × 1 = 0  

𝐵𝑦 = 4 𝑘𝑁 ↑ 

→+ ∑ 𝐹𝑥 = 0 

𝐵𝑥 = 0 

↑+ ∑ 𝐹𝑦 = 0 

4 − 8 + 𝐶𝑦 = 0  

𝐶𝑦 = 4 𝑘𝑁 ↑       𝑎𝑛𝑠𝑤𝑒𝑟 
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At member AB as F.B.D: 

→+ ∑ 𝐹𝑥 = 0 

𝐴𝑥 − 10 ×
3

5
+ 0 = 0          ⟹           

𝐴𝑥 = 6 𝑘𝑁 →       𝑎𝑛𝑠𝑤𝑒𝑟 

↑+ ∑ 𝐹𝑦 = 0 

𝐴𝑦 − 10 ×
4

5
− 4 = 0   

𝐴𝑦 = 12 𝑘𝑁 ↑       𝑎𝑛𝑠𝑤𝑒𝑟 

∑ 𝑀𝐵 = 0 

12 × 4 − 𝑀𝐴 − 10 ×
4

5
× 2 = 0 

𝑀𝐴 = 32 𝑘𝑁. 𝑚        𝑎𝑛𝑠𝑤𝑒𝑟 

 

Problem: 

1. Determine the reaction force at A and B for the beam shown in Figure. 

 

𝐀𝐧𝐬𝐰𝐞𝐫:   𝑅𝐵 = 14.25 𝑘𝑁 ↑ ,   𝐴𝑥 = 0 ,   𝐴𝑦 = 10.5 𝑘𝑁 ↑ 
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2. For the beam shown in Figure, determine the reaction at Fixed O. 

 

𝐀𝐧𝐬𝐰𝐞𝐫:    𝑂𝑥 = 0 → ,   𝑂𝑦 = 6.75 𝑘𝑁 ↑ ,   𝑀𝑂 = 16.875  𝑘𝑁. 𝑚   

3. Determine the reaction force at A and B for the beam shown in Figure. 

 

𝐀𝐧𝐬𝐰𝐞𝐫:   𝑅𝐵 = 13 𝑘𝑁 ↑ ,   𝐴𝑥 = 0 ,   𝐴𝑦 = 23 𝑘𝑁 ↑ 

4. For the frame shown in Figure, determine the reaction at A, B, C and D. 

 

𝐀𝐧𝐬𝐰𝐞𝐫: 𝐴𝑦 = 280 𝑘𝑁 ↑ ,     𝐵𝑥 = 0,      𝐵𝑦 = 186.667 𝑘𝑁 ↑ ,   𝐶𝑦 = 300 𝑘𝑁  

                  𝐷𝑥 = 0,     𝐷𝑦 = 200 𝑘𝑁 ↑ 

 




