CE 270 — Introductory Structural Mechanics

6-121. The top plate made of 2014-T6
to reinforce a Kevlar 49 plastic beam
bending stress for the aluminum is (T atiow

the Kevlar (o) = 8ksi, determine the maximum

HW 8 — Solutions

aluminum is used
. If the allowable
Jar = 40 ksi and for

moment M that can be applied to the beam.

; e 4 \
120 *
M
Section Properties : DJ"']//“/
0.5in
3
i OSUY e

E  19.0(10%)

b =nby =0.55789(12) = 6.6947 in.

EyA _025(13)(0.5) +2[(3.25)(5.5)(0.5)] +5.75(6.
A 13(0.5) +2(5.5)(0.5) + 6.6947(0.5
=2.5247 in.

¥ =

I
ha = 3013)(0.5) +13(0.5)(2.5247 - 025

| )

+ 5N (5.57) +1(5.5)(3:25- 2.5247)°

1
+E(6.694T)(O.5]) +6.6947(0.5)(5.75 - 2.
=85.4170 in*

be=6-6947in
::—1.7:;

bin.
— : b—
0:5/n, 2in o5in

Maximum Bending Stress : Applying the flexure formula

Assume failure of aluminium

Mc

(Cutow)a =0 "‘,—
_2.5247
0= 0,55739[ w]

85.4170
M =1762kip-in = 146.9 kip- ft
Assume failure of Kevlar 49

) _Mc
(AT N i

8 M(6-2.5247)
85.4170

M =196.62 kip-in

=164kip ft (Controls!) Ans



6-125. The reinforced concrete beam is made using two
steel reinforcing rods. If the allowable tensile stress for the
steel is (o )anow = 40 ksi, and the allowable compressive
stress for the concrete is (Oconc)aow = 3 ksi, determine the
maximum moment M that can be applied to the section.
Assume the concrete cannot support a tensile stress. Ej;, =
29(10%) ksi, E.one = 3.8(10°) ksi.

2 2.

A, = 2(7 )(0.5)* = 1.5708 in’
, 29(10%)
A= nA = R 00%)
TjA=0;  22(4)h'+2)+R(6)hY2)~ 11.9877(16-h) =0
3h% +99.9877h'~ 15.8032 = 0
Solving for the positive root :
'=0.15731 in.

(1.5708) = 11.9877 in®

I= [1—12(22)(4)’ +22(8)(2.15731)° 1+ [-115(6)((). 15731)° + 6(0.15731)(0.15731/2)*)
+11.9877(16-0.15731)* = 3535.69 in*

Assume concrete fails :
My. _ M(4.15731)
(Gconhllow = T: 3= —W
M = 2551 kip - in.

Assume steel fails :
2910°) ., M(16-0.15731)
3.8(10%) 3535.69
M =1169.7 kip - in. = 97.5 kip - ft {controls) Ans

(Gyhatiow = H(L:Z); 40 =(



'.!—-10. Detgrmine the largest shear force V'that the member
can sustain if the allowable shexr 5Lress is 7,0 = 8 ksi

5 = ©HG) + 2 [(A))] _ ;
y 1) + 2000 = 1.1667 in.

é(S)(l’) + 5 (1)(1.1667-0.5)

~
LI}

1
+2 (1—2)(1)(2’) + 2(2)2- 116671 = 6.75 in*

Omiz = IyA =2 (0.91665)(1.8333)(1) = 3.3611 in’
Toaz = Tyjlow = KQE
I
8 (10°) = V(3.3611)
6.75 (2)(1)

V=321321b = 32.1kip  Ans

7-21. The supports at A and B exert vertical reactions on
the wood beam. If the allowable shear stress is
Taow = 400 psi, determine the intensity w of the largest
distributed load that can be applied to the beam.

Support Reactions : As shown on FBD,

Internal Shear Force : The maximum shear force occurs at
the region 05 x < 1ft where V,,, =0.750w.

Section Properties :
1
Iy = 1_2.(2)(3’) =85.333 in*

Oz =V'A"=2(8)(2) = 16.0in’

Allowable Shear Stress : Maximum shear stress occurs
at the point where the neutral axis pass through the section.

Applying shear formula
Vna
Tanx = Tallow = T =
_ 0.750w (16.0)
7 85.333(2)

w=75689 Ib/ft=5.69kip/ft Ans
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7-55. 'The box girder is subjected to a shear of V = 15 kN.
Determine (a) the shear flow developed at point B and (b)

the maximum shear flow in the girder's web AB.

A mea

I= 1—12(0.375){0.28’) - l—lz(o.s)(o.zs’) = 0.295375(107") m*

Os = YpA' = 0.1325(0.375)(0.015) = 0.7453125(10"*) m®

Omax = IYA' = 0.1325(0.375)(0.015)

-_IJ 159mn S omn (}—e

+ 3[(0.0625)(0.125)(0.025)] = 1.33125(107%) m®

LYo, 15(10°)(0.7453125)(10°%)

-1V, 1 = 12.6kN/
N o gl 0295375107 ) m
b) = 1Yy 1 15(10°)(1.33125)(10°%)

o = 3 T 3T G2esars(i0)

1Smm
250mm
= 1S mm
2Tmm  2Emm
Ans

] = 22.5kN/m Ans



