Solution to Homework Set #4
ENCE 454 — Design of Concrete Structures - SPRING 2004

Assigned T, 3/2 Due T, 3/9

Problem 1:
A reinforced concrete beam of rectangular cross section is reinforced for moment only

and subjected to a shear V;, of 9000 1b. Beam width » =12 in., d=7.25in., f! =3000
psi, and £, = 60,000 psi. Is the beam satisfactory for shear? Why? Justify your answer.

*%% SOLUTION ***
Approximate A:
h=d+15+05=725+1.5+0.5=9.251n. <10.0 in. = beam is considered
shallow.

max V, = oV = ¢A2,[f!b,d = 0.75(1)(2)N3000(12)(7.25) = 7,148 Ib
7,148 1b <9000 Ib = Beam is N.G. in shear

Problem 2:

Assume that the beam of Problem 1 has an effective depth of 18 in. and is reinforced with
No. 3 single-loop stirrups spaced at 10 in. on center. Determine the maximum shear V,,
permissible.

##% SOLUTION ***

V, =22,/ f!b,d = (1\23000(12)18) = 23,661.611b = 23.66 kips

y o Ahd 0.22(60)(18)

s

= 23.76 kips
s

Therefore,
max V,=o(V.+ V) =0.75 (23.66 + 23.76) = 35.57 kips
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Problem 3:
Textbook: 6.1

%k SOLUTION ##*

b, = 12in. (305 mm)
d = 17 in. (432 mm)
h = 20in. (508 mm)

A, = 6.0in” (3780 mm?)
fi = 4000 psi (27.6 MPa), normal-weigh!t concrete

f, = 60.000 psi (413.7 MPa)

Assume that no torsion exists.

LTI

Ay

2%

x>

[ 302300

I

=

Fgan” \l

Sel-weignt = 12120 x\30= 250 Yol ¢4
iy

W= 12 (£30+360) + L (1200)

= 3300 ol
V, (at [uppest) = (3300N22)
2
= 3b,300 1b-

v, Gt &)= 36,300 3300 ()
= 31,125 0.
192,50 b 2
| M, ) = 30,300 (The) - 2300(7)i)
2
~ by = 4303 H-b
= %T1T130D n-\b.
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Dimpli Hed Method ¢

Vo= 220 bud = 2068 TH5o0 UMD = 25,504 Vo.

Vo= N = 31,625 = 42,147 \b.
8-011% 0.1%

Vo > Vo & ¥hear reinforcement 13 MCE%‘EQ‘HS
\l%= Vo=VYe= HZ0UT - 25%0Y = I, 30?% 0.

A = Vs - ak3 - 0.0 wnlin
3 d  Wooood()

mn Ay = Sdbe = EDUD < 0ol < 00l Ok
3 i (0,000 A =001

Trd Vo. 3 hwvup | Av= 200D = 0.22 in®

=A< 022 - 3%
MR 6.0

V= 1,363 < 4V% od =4Vl U207 = 5,6k Mo

o D= min) 20 =3% 24) = 350 < i3gin
(2 2 $

=y Ude LO.3 JINOUPR @ 35 In C-C .
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ReSined Method .

Vo= b, dVE « 2500 P Vud bud < 35b VT
Hy
,Plﬂ: As = _b = D.OL’QLI
b,.d 12x11

P Vd = 3LLzs (D - 0435 1.0 O.x
M. 811,302

V= 19020MTH005 + 2500 (0.0295)0a%) UXUT) § 3.5 (2T VIeS'
= 3%, U5} 1o ¢ 4%, 157 b SV, = BBUskib.

o v e V. o Shear feinforeement is tepuived

Va=Vn-V, = 42 M- 3%, 4sy = 3704 Mo

A=Y - 3109 - 0.00306n%in
3 Jd  (Lo0osXID

min & _ 501 inin «— ton¥oly
?

: -16 Vo, B &’r’\nuea y A,,: 200\ = 0.22 mq'

3: A\" - 12.22 - 22 in
(MO ool

= 3709 b < T bd = 3,b0% o

i ‘&’rmx.= %t%ih

= Ule V0. R SNirups @ B ne-a.
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Problem 4:
Textbook: 6.3

%k SOLUTION ##*

4, D= 250 \n| ™4 lLL: 40,000 Ib. Deif- wei@'\t = 10¥20 X V0= 26 \o|i
AT oy
7
7 - ; Di= 1.2 (2o®) = 250 ol
/ 3.5 7 L= lu (25,0003 — 40,000 Ip.
V, 08510
L U0,000 Yo
—i d::rl in

Vy o Suppoct = 25D %35 +UD000 = Yo X5 o

N

3

ok d = (o, %15- 4o 00D ( 35— n) + 10,000 = 40,321 'b.
3%

Vo = Nw _ 40%2( = 9Y,02% Vo.

§=005 0%
V= 2238 bud = 20007800 Lo = 1§22 b,
Ve >Wely . INHUpy ove  Yepuived

Av = Ny = 028 - K022 = 0.035 Wi
b W0,008 VD

min Av. o S0bw - BN = 0.00 wP< 008D - A _o.0%in'lin
= ¥ (60, 000 3
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Try Wo.4 SHiwp, A= 2002)= 0MD in’

3= Av_ = _OHD = WY .
M oo

Ne= 4,028 - 18,0022 = 35,406 Yo. < 413000 QU = &1, 235 1o,
Yooy = mn ) d %5 Min) = 3O Wn.
o (2 S

D e vo.y sfitlugs @ 3 in C-C,
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