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8-46. Solve Prob.8-45 for point B.

Internal Forces and Moment :

IF=0; N,=0

IE =0, V,+300=0 v, =-300 N
IE=0; V,-500=0 ¥ =500N

IM =0; T,=0

M, =0; M, -500(0.15) =0 M, =750N-m
M =0; M,-300(0.15)=0 M =450N-m

Section Properties :

A=n(002%) =0.400(107) 7 m®

L =1, =5 (002") =400(107) 7 m*

J= ;(o.oz‘) =80.0(107) # n* 2 soor)
(03, =0

o), = ﬁg—'@[%n( 0.02‘)] =5333(107) ’
B2 T

p i - «;/
Normal Stress : & -

S b
o == 7 + L 002m 2”

Lo 45000 7500 g T il
g = 300(10%) 7 40.0(10%)m ‘ C\/Y ) =

= -7.16 MPa = 7.16 MPa (C) Ans ¥ 2

Shear Stress : The tranverse shear stress in the zand y

ye =746 MPe
directions can be obtained using the shear formula, Ty = —. 0p=7

It T

((ARZRS
500(5.333(10°9)]
(Tx;)a =Ty

T 30.0(109) 7 (0.04)

(7:y)s =Ty, =0 Ans
4 1
&/VQI\J' »
o . & 7
e 7 15
N.M
ol B
A 5 i3 i

i
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CE 203 STRUCTURAL MECHANICS I
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HOME WORK ASSIGNMENT NO. 13

* Textbook Sections Covered: 8.2, 9.1-9.3.
* Subject material covered: Generalized Hook's Law & Torsion Formula
» DUE DATE: Wednesday, June 02, “10

\1\ “\
\ .
1. Solve problem # 8-60, le@m,@ (page 461)

Solution

800 kN

B

A=3(4.5)=13.5m

1 1 /.
I =—3(45) =2278125m"
v =153(45) (N
1

= = AR
= —*3*4.5=10.125m)

M, =800%0.75 = 600kN.m
M, =800%0.5 = 400kN.m



A

B

(6

D

M
SLNANS

A

X

|

; :—800(103)+éoo(10-‘)(2.25)+400(103)(1.5)

13.5

22.78125

10.125

13.5

22.78125

5 - ~80000°) 600(10')(2.25) 400(10°)(1.5)

10.125

~_=800010°) _600(10')(2.25) 400(10')(.5)

13,5

22.78125

10.125

5 =80000) 600(10°)(2:25) _ 400010)(1.5)

13.5

22.78125

10.125

:59.259/&7(/@

;
=-59.259kPa(C)
=-171.18 kPa(C)

=-59.259 kPa(C)



8-25. The stepped support is subjected to the bearing
load of 50 kKN. Determine the maximum and minimum
compressive stress in the material.

Internal Force and Moment: As shown on FBD.

Section Properties: For the top portion of the stepped support.
A=006(0.1) = 0.00600 m’

For the bottom portion of the stepped support.

A=0.1(0.1) =0.0100 m*
s %(0,1)(0.1’) =83%3(10°) n'

Normal Stress: For the top portion of the stepped support.

N =500(10%)
D 2 e = =§ =833 MP;
O‘A T 8.33 MPa=83 aI(C)

For the bottom portion of the stepped support

N Mc
/g ooty

ATl
_-50.0(103)i1.oo(103)(o.05)
TT00100 T 8333(10°%)

0, ==5.00( 10°) -6.00( 10°)
==-11.0MPa=11.0MPa (C)

0y =-5.00( 10°) +6.00( 10°)
= 1,00 MPa (T)

Therefore, the maximum and minimum compressive stress is

(0¢) gy = 1. MPa Ans

(oc)mic =0

Ans

S0kN

- soby
Ne50.0 kA
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OA'/“:_ Yoo = o%lﬁ/f]ﬁ(‘\’)
)2 54 Xie
2 (18)Le2) s (lsy mPa (T
[ .2 %6 Xto

sy = [2.25¥MB (T)
(0‘,,‘.”),(2 p=%1g + -2

@EL:" Sheamer (f}; 0 A

. (3e0) (533" (C?)\ - @ (2sex x13) (4¢3

8
Xy (1.25% xit) U0
o /- Xw o Eo -§ 3
7 - ”'3*é /ﬂp‘
Ty

g 67"’,____._._)("’2) = =15 92
Ky ] Z $1x 107 M

(4%
—( &) -

= 0-31¢—15:922 =IS EMP,
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