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Note: Use f'c=2] MPa and fy= 350 MPa for solving all questions.
Solve only Three questions.

(Q.1:The beam shown in the figure below is a part of flat roof not supporting or attached
to non-structural elements likely to be damaged by large deflection. Check if the
deflection does not exceed the limit of ACI-Code 318 (Table 9.5-b). If the beam supports
a distributed dead load including its own weight of 20 kIN/m and a concentrated live load

wLt PL?
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Beam section

Q.2-a): A simply supported beam AB with the cross section as shown below; Find:
1- Spacing required for 12mm stirrups diameter.
2- The distance at which the stirrups required.

Pu= SOkN
EN/m

AR AR

;i ;
300mm 7\-732 i 3m

500 Wu=

Py
d =430mm
Q.2-b) The T-beam section shown in the figure is under pure ——
torsion, find: i
1- The maximum torsion moment that the beam could withstand
without torsion reinforcement. -

2- The maximum torsional moment with @10mm stirrups for the *= ™=
web only (do not design for torsion reinforcement).
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Q.3: A concrete slab with 150 mm thickness supports a2 service dead load of 6 kN¢m?
including its own weight and a service live load of 3 kN/m?, find:
1- Area of steel reinforcement required for the slab at points A and B using ®12mm.

- Total loads on the beam CD,

L e — = Ao 1......._._...qn
45! ' \wf |c 7 150mm
——l - |
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Q.4: A cantilever concrete beam Supports a distributed service dead load of 10kN/m
including its own weight and a concentrated service live load of 20kN at the cantilever end.
Check if the critical section can withstand the torsion and shear loads (use stirrups with
[ 2mm diameter).
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TABLE 9.5(b) — MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS
|F Type of mamber Deflection o be considered Dafiachion hrrltmm
&t moks not g or nilached fo nonsiniclursl slamanis . . , -
'deymm_mmmmw dillactions ‘ Immediate deflaction dus 1o live load LHED
Fipars nat or aitnched to nonstructurs! elemants . -
Mhhmhy large deflections immediate deflection dus to ive load £ EF360
Roal or floor construction supporting or attached to nonstructural Thaat parrt of the totad dallaclion ocouming alier altachment i
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Make use of these equations:

Deflection: e =
Ig=Ic+A.d? ML.,=@‘1 , "sz=n*As(d—x) or xzmul"ll)':g_1
I, = b’ = 4+ n*rAs(d-x)? n= 470::—5;,5 Ipr = (Mcr) (Ug-Icr)+lcr<ig

Two ways:

Mu = coef f.x Wu » Ln? Ru=;;:2, p= 085ffc [1— lum , As=pxbxd

As should be 2 Asmin = ppm*b*h

Area of shrinkage and temperature reinforcement shall provide at least the following ratios of
reinforcement area to gross concrete area, but not less than 0.0014:

(a) Slabs where Grade 280 or 350 deformed bars are used .......ccooevonierieniennee 0.0020

(b) Slabs where Grade 420 deformed bars or welded wire reinforcement are used ..................0.0018

(c) Slabs where reinforcement with yield stress exceeding 420 MPa measured at a yield strain of
0.0018+420

fy

0.35 percentisused ......cccceinnieinnie

Shear:

PVec = 0.75 « ‘/—_bwd Sreq = L2

,Vud = (Ve + Vs) < 58Ve -for adequate sections -/« :

d 34 16 Av
If Vs < 2Vc then Smax < -, 600mm, vfy' L L
2 bw y 7
bw e
d 3 Av 16 Av
If Vs > 2Vc then Smax < —, 300mm, fy’ 4 fy
4 bw bw J
Torsion:
N Aczp ) 2
. L Vy TuaP 5 7
For T-section Tneg < ¢ 12 Poy 5 (bw'dd) + (1;{:) <@ g \/_ f'c,

x=b,—2*Cover —d, ; y=h—2*Cover —d,

A,=xy y P = 2(x+y) @Ve= 0.75‘/? bw * d

Vs =285 [f@Ve> Vud then ®Vs = Vud — @Vc will be nagative then =0

Av At _ Tud/0.75 bw
2= & _ S ., 752

5 fys»=d 5 1.7+Aohsfy fy

Aspoiar AV 2 At _ 035bw _ bweff'c . . Pon
—total - 72 —-> > T < -2k <

= st 252 me e Spacing for torsion Spax < -7 < 300mm

S pq Stpbar then Al =2Pon 1V and Al = —A@Ie_ AcPon [

req = Afroral e s i min 12 fyt s £t

Notes:
- The longitudinal reinforcement should be distributed inside the stirrups as layers.

Spacing between center line of each layers less or equal 300mm.

-

dpert Z 5, 2 10mm (§ = is spacing of stirrups (web reinforcement))
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25-10-2014

Sl ey 35 ke il 3aem i 8710

b 00620

ok 8 L= e (=] il =) e 1QD QD

254600 L ita i QD 00013240007 ) 5y S R 975,000 DO 0.00 975,000.00
00013250002 ll galy 38,0 R 354,000 00 000 354,000 00
00013260008 g A0 R 325,000 00 000 325,000.00
00013280009 Ly 380 R 47500000 000 475,000,00
00013290005 Adgay s gal R 1,000,000 G0 000 1,000,000.00
00013300005 load pa y 3555 R 3,030.000.00 000 3,030,000 00
00013310001 Al yyas s R 116,471.00 040 116,471.00
00013320007 By 8,5 R 485,000.00 000 485,000.00
00013330002 0 v i 38 50 R 1,930,000.00 000 1,930,000.00
00013340008 ) e gy 30 R 140,000 DO 0.00 140,000 00
000%3350003 Ll py 2850 R 1,469,200 00 ; 000 1,469,200 00
00013350009 el a8 R 100,000 00 000 100,000 00
00013370004 S R 980,00000 0.00 980,000 00
00013380000 Lidaalh yia 28 5 R 20,060.00 000 29,000.00
00013390006 madl yin 48 1 R 500,000 0.00 500,000.00
00013400006 ol RS 5 R 15,000 00 0.00 15.000.00
00013410002 P RS - 290,600.00 0.00 290,600.00
00013430003 s ph R 1,400,000 00 0.00 1.400.000.00
00013440000 et palias 55 R - 789,963 00 0.00 789,963.00
00013450004 el paltas n R 500000 000 5.000.00
00013480001 byl yl B 90,600 000 90,000.00
00013500007 PR R 532.802,726.00 000 532,802,726 .00
00013510003 o alaliiS 55 R 500,000.00 ) 000 500,000 00
00013520009 o g R 374,567,000.00 000 374 567,000 00
00013530004 R EP- g R 500,000.00 000 500,000.00
00013540000 b s 2 R 200,000.00 000 200,000 00
00013550005 i 3 gl 2 R 2,500.000.00 000 2,500,000.00
00013560001 ) g 5 R 200,000 0D 000 200,000 00
00013570006 ol s, R 358,240,000 00 0.00 358,240,000.00
00013580002 aid 3RC 8 R 79,000 00 0.00 75,000.00
00013610004 Unt g8 52 R 79,0000 0.00 79,000.00
00013650006 U g RS R 79,000 00 000 79,000.00
00013660002 o pladit R 457.771.00 000 457,771.00
00013670007 RN L% R 286,662.00 000 286.662.00
00013700009 Spoa 20laAS 5 R 140.000.00 000 140,000.00
00013750007 el ag,ay R 3,707,500.00 000 3,707.500.00
00013780004 O Al A8 55 R 345,840,000 00 000 346,840,000 00
00043800000 sl oS 52 R 500,000 00 0.00 500,000.00

exbalncg SUMER =i SUMEREXP; a5 25-10-2014 2%:12:11 :23-10-2014
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00012780005
00012790001
00012800001
00012810007
00012820003
00012830008
00012840004
00012850009
00012880006
00012890002
00012300003
00012920005
00012930000
00012940006
00012950001
00012960007
00012970002
00012980008
00013000001
00013010007
00013020003
00013030008
00013040004
00013050009
00013060005
00013070000
00013080006
00013090002
00013100003
00013110008
00013130000
00013140006
00013150001
00013170002
00013180008
00013210000
00013220006
00013230001

1=

B, e 480
b e 385
Camall s 38 55
VA 455
el 2B,
o i 45,3
NEWTIn
el i 450
Bt 8350
Bt a4
@ edag,s
Ll wiga 48 p0
S 38 50
e 3 0
A papn 3801
S gapa €00
i yapa 3L 00
3t gapa 3510
At pans 8 3
L gapa 3550
sl has 35,4
W e 455
B a3
e A8 380
Jidh g 985
Jeabas,s
ol pged A8,
ik 38,5
all s 25 54
o T 48 55
o A,
YL
Al
il i 48
cmall 302850
ol e 3550
Lo Hanen &85
o daly 45,0

1 23-10-2014

;U;UJJJJJJDHZIIJJJJWJJN:UJJ;UJJJJJJ:D:DI-:D:U:DII:DJJI'JJJJJJJJJJJJJJJIE

[y
2.410.760.00
35,000 00
473,000 00
500,000 00
525,000 00
49,000 00
950,000.00
350,000.00
490,000.00
380,000,000 00
550,000.00
975,000 00
63.000.00
100,000 0O

i, 500 D00Led
L1450 00
58,376.00
129.000.00
250,000.00
7 TS D00 00
250, 000
1,000,000.00
40,000.00
60,000 00
100,000.00
500,000.00
1,050.000.00
490,000 00
90,000 00
490,000 00
975,000 00
630,000 00
1.065.210.00
59.681.00
445 145.00
200,000.00
1,000,000 00
§27,000.00

w 1QD
0.00
0.00
000
0.00
0.00
000
0.00
o0o
000
000
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
000
000
0.00
0.00
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

93 10D
241076000
35.000.00
479,000.00
500,000.00
525,000.00
49,000.00
950,000.00
350,000.00
490,000.00
360,000,000.00
550,000.00
975,000.00
63,000 00
100,000.00
1,500,000 DD
414,199 00
58,378 00
129,000.00
250,000.00
2,975,000.00
250,000.00
1,000,000.00
40,000.00
60,000.00
100.000.00
500.000.00
1.050,000.00
490,000 00
90,000 00
480,000.00
875.000.00
630.000 00
1.065,210.00
59,681 00
445,145 00
200,000 00
1,000,000 00
627,000.00
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gA

dis
251600

exbalncg

00620

o = —
£Ma G fa Cldena Q0 00012270004
00012280000
00012310002
00012320008
00012330003
00012340009
00012350004
00012360000
00012380001
00012390007
00012400007
00012410003
00012420009
00012430004
00012450005
00012460001
00012470006
00012480002
00012500008
00012520000
00012530005
00012550006
00012570007
00012590009
00012600002
00012610005
00012620001
00012630006
00012650007
00012660003
00012670008
00012680004
00012650000
00012700000
00012710006
00012720002
00012730007
00012740003

M‘wij)ﬁtﬁ.}@ih}l

=4

L S
R SELY
P
lesde 36,0
ollh gl 38 i
o kS )l
w gl B4
Allay 38,0
dap Julus 36 55
1 Al 385
s Laws 35 i
b gl Lo 865
e
Yy Lass 45
pagad pams 35 4
el e 88 2
ol ey it
NPT
VRIS A )
Lo gl s S
L fr i A8 i
A fpat S
ey 7 m A8 5l
o a8 0
B e 385
P g3
pellan 16,0
Jall e 28,5
Pl e 38yl
st B0 38 54
Wil 36,5
W e ag,d
B sl 38 40
sl e 38 0
b e €4
e e 45
ol o Al
Ve LY

SUMER :xl SUMEREXP; 45 25-10-2014 21:12 11, : 23-10-2014

:o:a:::n;u:u:u:n:a:a:a:u:a:am:u:::u:::ux:::u:u:.l:n:o::;uz:o;u::mx:n:umlg

¥
313,000 00
688,000 00
500,000.00
250,000 00
1,990,000 00
975,000.00
975,000.00
-2,999,805,000.00
458,000.00
490,000 00
1.080,000 00
169.000.00
120,000 00
765,185.00
83,274.00
360,000,000 00
194 B56.00
45 Loann
4HT,000.00
1,054 (K000
234,203.00
1,000,000.00
130,415.00
100,000.00
250,000.00
50,000 00
165,000.00
75,000.00
304,525 00
264,900 00
966,000.00
1,604 00
607,720 00
815,000 00
70,000.00
990,000.00
10,256,000 00
11,000.00

w 1QD
000
0.00
000
0.00
0060
000
0.00

-2.999,805.000.00
ooo
000
0.00
000
0.00

TR
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
oo
0.00
000
¢00
000
000
0.00
0.00
000
0.00
000
000
000
000
0.00

25-10-2014
6710

o 100
313,000.00
686,000.00
500.000 00
250,000.00

1.890,004.00
875.000 00
875.004.00
¢ 0o
458,000.00
490,000 00
1,080,000.00
169,000 DO
120,000 00
765.195.00
83.274.00

360,000.000.00

195.959.00
95,000.00
410,000 00
1,054,000 00
234,203 00
1.000,000 00
130,415 00
100,000 00
250,000 0D
50,000.00
165,000 00
75,000 00
300,525 00
264,900.00
966.000.00
1,604.00
607.720.00
815,000.00
70,000 00
990,000 00
10,256,000 00
11,000.00
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