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Problem # 1:-
Given Data:

e The given cross section.
e M=+4kN.m.

70 mm
| —— —:— 10 mm
10 mm—g— 150mm
' ' —10 mm

150 mm'

Required:

¢ The resultant force ( due to bending) that act on each of the following parts :
a) on the top flange,
b) on the bottom flange , and

c¢) on the web.
Solution:
From the data of the given cross section:-

_LAF 0.155001+=0.005+ 0.15 5001 = 0.085 + 0.07 50.01 = 0.165

== = = 0O TT
YT ¥4 0.15%0.01 + 0.15 = 0.01 + 0.07 = 0.01 m
I= Z (T+ Ad®)
0.15 = 0.01° Cg0Le 0150
= T + G615 = .01 = (9.96?? - EI.EFEIE-)‘ + T-I- Q.15 = .01
0.07 =0.012

= (L0677 — 0.085)% + +0.07 = 01* (00677 — 0.165)°
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I'=1.38+10"% m?



M=g

iJ =
I
o =M =047 - 0677) _4=(047 - Q0677) _ . o0 prpg
tep I 1.58 =10°F . |
M= 0677 4=0.0677
Thottom 3 T 1.58-107F 1714 MPa.

Resultant force at the top flange (compression) is

SETEI 70+ 10 = 17244.5 N = 17.245 EN. (compression)

Resultant force at the bottom flange (tension) is

_'i”'ﬂ-": M ¢ 150 =10 = 23813 N = 23.813 KN. (tension)

Resultant force on the web is
T2 e (150 - 57.7) # 10 - 2 = (57.7) » 10 = 6570 N =
6.5TKEN. (compression) Ans

Ans

Cq =17.245kN.

Cw =10.79kN.

17.14 MPa




Problem # 2:-
Given Data:

e The given cross section.
e A downward vertical shear force V =10 kN.

70 mm
t! —:— 10 mm
10mm=1=" 150 mm
' ' i 10 mm
150 mm
Required:

e The value of the shear stress at the following locations:

a) top of cross section ,

b) bottom of cross section ,

c) at the Neutral Axis,

d) at just above and just below the junction of web and top flange (2 values are needed
here),

e) At just above and just below the junction of web and bottom flange (2 values are
needed here) .

e The distribution of shear stress along the vertical axis using the calculated shear stresses.
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Solution:
From the problem #1: ¥ =0.0677m ; and I= 1.58= 1075}

_vag — =t gk
T= It i Q_ ¥ A
T, =0
_ 10 #=10%[0.070 = 0.010 * (0.165 — 0.0677)] _ 0.616 MP
Ty = 1.58 =108 « 0.07F o -
Ty = 1.58 = 1078 = 0.01 Y ) 2
10 = 10°[0.070 = 0.010 = (0.165 — 0.0677) + 20" EEIJEE_ p—

T, = = 7.0007 MPa

158 = 1075 = 0.01



_1o= 10%[0.150 = 0.010 = (0.0677 — 0.005)]

= 5.953 MPa

Tg =

_10= 103[0.150 = 0.010 = (0.0677 — 0.005)]

1.58 = 1078 = 001

T =

T-=0

Shear stress t

= 0.397 MP
158 +10°5 =0.15 o

distribution along c/s depth:

_____________ ) o= [
___________ 5 e _________06l6MPa R _ 4311 MPa-----_____.
y

S A 4 o _ 7.007 MPa_ . _ . _._
§=0.0677Tm

TN S -ccoeoooeroeeooeo-0397MPaE="5953 MPa
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V =10 KN. Shear Stress Distribution



Problem # 3:-

Given Data:
e The given shear force and cross section.

10 mm

—240mm — |
|

i
10 mm

c- 11

300 mm

200 mm

|

Y
V =200 kN

10 mm—-r}-—!iﬁ mm—+|_|=-—1ﬂ mm
Required:

% The value of the maximum shear stress due to the given shear force.

Solution:
From the data of the given cross section:-

_ ZAT _ 0.01=03=015= 2+ Q.01 = 0135 =0.205 + 0.24 = 0.01 = 0.305

= = = 0.1957
=A 001 =03 =2+ 0.01= 0135 4 .24 =0.01 m
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[= ZEH AdY)

- {&.-::1 = 0.3° 0.125 = 0.01°

4+ 0.01=03x=(0.15 — -::.195?}9} £ 2 4+ ————t 0.01

12
0.24 = 0.01°
12

1Z

= 0125 = (0.205 — 0.1957)° + + 0.24 = 001 = (0305 — 0.1957)%]

[=86.34=10"% m*

W Maxsfeor slresy L wl Ui neabroal axes, —

01957

ot the neutwat axts = FA = 01957 —

_¥@  200=10° =0383 =107 14.36 MPa. A
TR T T ses4r10ce0.0z o AN

] 01957 = 0.01 =2 = 0.383 = 10" %m?




Problem # 4:-
Given Data:

e The shown loaded beam and its cross section.

e Allowable normal stress is 30 MPa.

e Allowable shear stress = 10 MPa.
Hint : First, you need to draw the shear and moment diagrams to determine the maximum values of
V and M). |

- | =2
50 mm : 50 mm

w f———100 :mm—»|*——|
f > f
. A 4 é . . 50 mm :
A E" : = - 1
Aﬁ"—. B —Q“ !
—_ ' WA 200 mm- - —
Ay 5m B, | --= S 11177 Rl 200 mny-
8m =100mm E
50 mm ! 5
| |
!

Required:

% The largest value of the distributed load W that can be safely applied.
Solution:

First we have to find the reactions and then draw the shear and bending moment diagrams as
follows:-

ZM9=EF1 A, #=53—w=*=i=25+w=*i=1lo=0 = A, =1L.6w

ZMJ_-EI; O #i—wei*2i—weis0Ii=0 = [ =0G3w

Now we can draw the shear and bending moment diagrams as follows:-
SFD: 3w

BMD:




From the shear diagram, the maximum shear force is 3.4 w.
And from the bending moment diagram, the maximum bending moment is - 4.5w.

For the given cross section, [ | = 0.1 m as shown by inspection

_0.2z=02* 0.1%0.1°

— PP S
I 1z 1= L5 107" m
From the bending moment,
_M#c_m N ——— N _ 45W=01
Gmae =T = NMgmd 0T m@ | LIs=1070
= 8330 N/m = 8.33 KN/m
From the Shear,
_ V=g 10 N 10 = 108 N 340 = [0.075 =0.1 = 0.05 + 2 = 0.05 = 0.1 = 0.05]
Fmax T T T mmt T mE 1.25 = 10-% %01

= 42017 N/m = 42.02 kN/

Then, the largest value of the distributed load W that can be safely applied is the
minimum value of [8.33 kKN/m and 42.02 kN/m] = 8.33 kN/m. Auns.



