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*4-8. The assembly consists of two rigid bars that are
originally horizontal. They are supported by pins and
6-mm-diameter A-36 steel rods. If the vertical load of
20 kN is applied to the bottom bar AB, determine the
displacement C, B, and E. (EA-36 � 210 GPa.)
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4-61. The assembly consists of a 6061-T6-aluminum member
and a C83400-red-brass member that rests on the rigid plates.
Determine the distance d where the vertical load P should be
placed on the plates so that the plates remain horizontal when the
materials deform. Each member has a width of 200 mm and they
are not bonded together. Ebr � 100 GPa, Eal � 70 GPa.

75 mm 112.5 mm
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*4-68. The rigid bar supports the uniform distributed
load of 90 kN/m. Determine the force in each cable if
each cable has a cross-sectional area of 30 mm2, and
E � 200(103) MPa.

90 kN/m

1 m 1 m 1 m

2 m

270 kN

1.5 m 1.5 m

1 m

2 m
2.8284

1 m

1 m
w5w5

d��MA � 0,
  
T TCB CD( )( ) ( . ) ( )( )

2

5
1 270 1 5

2

5
3 0� � �

    
� � ��tan 1 2

2
45°

L2
B�C � (1)2 � (2.8284)2 � 2(1)(2.8284) cos ��

Also,

L2
D�C � (3)2 � (2.8284)2 � 2(3)(2.8284) cos �� (2)

Thus, eliminating cos ��,

�L2
B�C(0.1768) � 1.5910 � �L2

DC�(0.0589) � 1.002

L2
B�C(0.1768) � (0.0589)L2

DC� � 0.589

L2
B�C � 0.333L2

DC� � 3.331

But,

    
L LB C BC D C DC′ ′� � � �5 5� �;

Neglect squares or 	’s since small strain occurs,

    
LB C BC BC′

2 25 5 2 5� � � �( )� �

    
LD C DC DC′

2 25 5 2 5� � � �( )� �

    5 2 5 0 333 5 2 5 3 331� � � �� �BC DC. ( ) .

    2 5 0 333 2 5� �BC BC� . ( )

	DC � 3	BC

Thus,

  

T

AE

T

AE
CD CB5

3
5

�

TCD � 3TCB

From Eq. (1),

TCD � 135.84 kN Ans
TCB � 45.28 kN Ans

4-67. The post is made from 6061-T6 aluminum and has
a diameter of 50 mm. It is fixed supported at A and B and
at its center C there is a coiled spring attached to the rigid
collar. If the spring is originally uncompressed, determine
the compression in the spring when the load of
P � 50 kN is applied to the collar. E � 68.9 GPa.

*MMSM-04 3/10/05, 4:05 PM165



177175

0.9 m 0.9 m

1.2 m

1.5 m 1.5 m

4-83. The three bars are made of A-36 steel and form a
pin-connected truss. If the truss is constructed when
T1 � 20°C, determine the vertical displacement of joint A
when T2 � 60°C. Each bar has a cross-sectional area of
1250 mm2. E � 200 GPa, � � 12(10�6)/°C.

  

5

4
12 10 60 20 1 5 10

1 5 10

1250 200 10
6 3

3

3[ ( )( )( . )( )
( . )( )

( )( )
� � �

FAB

  
� � ��12 10 60 20 1 2 10

1 2 10

1250 200 10
6 3

3

3( )( )( . )( )
( . )( )

( )( )

FAD

900000 � 6FAB � 576000 � 4.8FAD

4.8FAD � 6FAB � 324000 (2)

FAB � 23.68 kN; FAD � 37.89 kN

(	A)v � (	T)AD � (	T)AD

� 12(10�6)(60 � 20)(1.2)(103) �
37 89 10 1 2 10

1250 200 10

3 3

3
. ( )( . )( )

( )( )

� 0.758 mm h Ans

*4-84. The rod is made of A-36 steel and has a diameter of
6 mm. If the springs are compressed 12 mm when the
temperature of the rod is T � 10°C, determine the force in the
rod when its temperature is T � 75°C. E � 200 GPa,
� � 12(10�6)/°C.

k � 200 N/mm k � 200 N/mm

1.2 m

0.6 m

F � 200(x � 12) N

x � 
T � 	F

x � 12(10�6)(75 � 10)(0.6)(103) �

    

200 12 600

6 200 104
2 3

( )( )

( ) ( )( )

x �
�

x � 0.209 mm

F � 200(0.209 � 12) � 2441.8 N � 2.44 kN Ans
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