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3.5 Types of External Loads
a) Concentrated Load (F) Sl Jaadl

| .
AT

b) Distribution Load: _<&iiall Jead)

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

Ddiiall Jeal) dabioe S je ddais 8 %3 e Jas adl o pdiiall Jeall Jiiald (S
Single load: area of distribution load.  ddiall Jeall dalie ;2 j3all Jaal)
Point of action: center point of the area.  daluall 3S yo ddai ; il ddass

i. Liner Distribution Load:

1- Rectangular load:

||

F =wlL
2- Triangular load:

w
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F—1 L
—2W

3- Trapezoidal load:

1
F = E (wy —wy)L

FZ == WlL

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.

e Akl b ixs diiall Jeall inte ciad dadl gl ddhial) dalue (S5 (F) Al 558 Alase
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dA = wdx —_
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Example No. 1: For the beam shown in figure, determine the reaction at A and B.

100N/m
1 300N

Solution:
Draw F.B.D. for beam AB

F;, =100 x4 =400 N

F. =%><100><4=200N
Q\ZMA:O

2
200><(§><4)+400><6+300><12—RB><10=0
Rz =653.333N T answer

—>+ZFX=0

A, =0 answer

™ R =0
A, + 653.333 — 300 — 400 — 200 = 0

A, =246.667 N T answer

Dr.Mohammed Zuhair & Dr. Mayadah W.




Chapter Three: EQUIlIDIIUM. ........euveieeeneeeeeiieeeeeeieeeeeeieeeeeenrneeesnenneasnns Types of External Loads

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

w
w = 2.5x3 N/m

A i il Iﬂ] ¥

4m !

Solution:

Draw F.B.D. for beam AB

L 4 x44
szW(x)'dx=j2.5x3-dx=2.SI =160 N
0 0 0

x51*
fOLW(x) xcdx f04 25x%-dx 2.5 ?]0 _ 512
fOLw(x) cde 160 160 160

X = =32m

—>+ZFX=O - A,=0 answer

™ R =0

A, —160=0 A, =160N T answer
G\

ZMA=O
My,+160x%x32=0

My =-512N.m=512N.m C\ 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.

10 kN

Solution:

Draw F.B.D. for all beam:

At member BC as F.B.D:
|
C\’Z MC - O

B,x2—-8x1=0

B, =4kN 1

—>+ZFX=0

4-8+C, =0

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

+SE =0

3
Ax—10XZ+0=0

A, =6kN = answer
" E =0
4
Ay—10x§—4:0
A, =12kN T  answer
C
ZMBZO

4
12X 4~ My =10X=x2=0

M, =32 kN.mC\ answer

Problem:

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

(_') kN/m

M,

Aoy l

|

| 1.5 m—"

Answer: Rgp =1425kN T, A, =0, A, =105kN 1
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2. For the beam shown in Figure, determine the reaction at Fixed O.

3kN/m

/

Answer: 0, =0 -, 0,=675kN T, My =16.875 kN.m C\

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

Answer: Ry =13kN 1, A, =0, A, =23kN 1

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

80 kN/m

sl

Answer: A, = 280kN 1, B, =0, B, =186.667kN T, C,=300kN
D, =0, D,=200kN 1
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