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GUJARAT TECHNOLOGICAL UNIVERSITY
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Subject Code: 3360601 Date: 30-04-2015

Subject Name: Design of Reinforced Concrete Structure
Time: 10:30am to 1:00pm Total Marks: 70

Instructions:
1.
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Q.1

Q.2
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
English version is authentic.

IS 456:2000 and SP 16 are allowed in examination.

Assume suitable additional data/dimension if necessary.
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10.

(a)
(W)

Answer any seven out of ten. €2HIl SlEURL Alclatl scllel WL, 14
Define limit state.

Aldlle Reoll cauva W,

Give reasons for using partial safety factor for load.

As H wellad Al ¥seell GUADL scllotl $IREN AL,
What is M-25?

M-25 A2@ 9|2

Define characteristic strength of material.

33523185 B el cartuaul .

What is development length?

Sacduie dolls A=A 9?

Give minimum number of bar and minimum diameter of longitudinal bar in
square column.

ARU SlAHHL AWOHL WL ARSYSolcd Alaulofl vl wal

BLEOLHL WL ety el

State equation of minimum eccentricity in column.
SIAMHL ANOHL A BSacll of Yot Aul.

Write types of slab.

QA YsRL AU,

In two way slab when torsion reinforcement is provided?

g A RA0HL ot RWetFeANee FAR HsAUHL WA B 2

State maximum distance between bars of main steel and distribution steel in
slab.

AGUHL Hud wal SIRElo2lel Wletoll Aollal HIZ HeAH AR
(L.

Differentiate under reinforced section and over reinforced section. 03
SR WIS AsAol Wl AR 81 HRS Aot oll dAslelcd AL 03

OR
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(b)
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(c)
(8)

(c)
(8)

(d)

(S)

(d)

(S)

(a)

()

Find lever arm and depth of neutral axis for a limiting section 250 mm X 400
mm effective. Take M-20 concrete mix and Fe- 415 steel

AlHlEloL Asatet 2u0 HlH{l x ¥oo Hll 8%selal W2 dlar w1 wa

et Aellaoll Gsie . slsle Hlat M-20 wal ¥E e Fe- 415 AL

A simply supported slab having effective depth of 120 mm is reinforced with
8 mm diameter 160 mm c/c as main steel and 6 mm diameter 180 mm c/c as
distribution steel. Check the slab for cracking.

As ALl AA 2sAc QA WARs1Rs Gsty 120 Hll 8. % A0
ol Wt ¢ Il cat 150 Hlll c/c slat el slrgledjatet W s

H{l caut 1¢o Hldl c/c &l A 35101 12 A A As 83,

OR
State span/depth ratio for different beam for span up to 10m.

ayHl dy 10 Hl22 Ulel Ulcldl el el ol H2 Lot U
Gsleell ABNAR U,

Determine development length for 20 mm diameter bar, Fe-415 steel in
compression and concrete M-25.

Fe-415 WA A M-25 slsle Hi2 20 HlH{l caud urlaldl doflauedl

SaAAURce AUl SUAAHL Sl R .

OR
Calculate minimum steel area required for a 250 mm X 400 mm effective for
beam . Take steel Fe-415.

U0 Hl{ludlous u ¥00 HlHl R8s Gsly ualdl olld He
B9LHL AL RN ANaAle{l a1t 5. WA Fe-415 AL

Calculate limiting moment of resistance and area of steel for a singly
reinforced beam section 250 mm wide and 450 mm effective depth. Use M-
20 concrete and Fe- 415 steel.

U0 HlH{ludlous ual ¥uo HlHl w8128 Gste el Yol
a1 ol W2 Aol WAe A s 2uead Al Rl A3l

. slgle M-20 A WA Fe- 415 AL

OR
Determine the ultimate load capacity of a rectangular column section of 400
mm X 500 mm reinforced with 4 Nos. 28 mm diameter bars. Take M-25
concrete and Fe- 415 steel.

A5 AAARY S\ ¥00 HIHl X yoo HlHl A 2¢ HlH{l ceuatl AR
Aol 2815128 sl MAA QA Al Aoll HedH Als 32l
. slgle M-25 WA WA Fe- 415 AL

Design a doubly reinforced beam 300 mm wide and 500 mm deep to resist
factored moment of 280 kN-m. Take effective cover of 50 mm on both side.
Take M-20 concrete and Fe- 415 steel.

300 {1l udous wa woo HIHl Gstes uRlcldl SHEl 281512
o{lioll Slostesat 531, Boll UR ¥528 A2 2¢O Sl Hl. Al B. vial
AR WARSRS s Yo HlHl AL slgle M-20 Al ¥ Fe- 415 AL
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(W)

(b)

(W)

(a)
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(a)

(A)

(b)

OR
Calculate the moment of resistance of T beam having width of flange=1700
mm , Depth of flange=120 mm , width of web=250 mm, effective depth of
beam=450 mm and reinforced with 4 nos. of 25 mm diameter bar. Take M-
25 concrete and Fe- 415 steel.

As - ollmell o{lAotl MU 12 WA s {2 AU sl
yalowe = 1900 HIHl, sAosll esies=120 HlHl, dute(l udlous=2uo0
L, ollHell wuRs1Rs Gsig=yuo HlHl wal u HlH{l cutell ¥ olol
dollaul ad WSS 52 8. slgle M-25 e ¥\A Fe- 415 AL

Design a continuous one way slab having three equal span of 3.5 m effective
each with imposed load 3 kN/m” and floor finishing load 1 kN/m? . Take
concrete M-20 and Fe-250 steel.

QL AU U Hl WASIRS Lol Al SodlofHAU clot A QAsLe{l
Sloatgset 5. Aoll UR Yddelr 3 Slog)/HI? wal sARglolal 1

$lo2)/H1* cldl B. slsle M-20 wal R\A Fe- 250 Al

OR
Design a simply supported one way slab for an effective span of 4m to carry
total factored load of 8 kN/m?”. Use M-20 and Fe-415 steel. Check depth as
per deflection criteria and check for cracking.

As 4 Hl2R WARSRS 0N Ul UEL A 25AA dot A AU ¢
$logy /112 3528 Als U2 Sloaset $A.5l5le M-20 Ual WA Fe- 415 Al
A SlsAsAel wal 3501 HIZ As 5. s15le M-20 3l XA Fe- 250

Al

Design a simply supported two-way slab of 3.0 X 4.0 clear span supported
on 300 mm thick walls on four sides. Assume Live load=5 kN/m? and Floor
finish=1 kN/m” . Take M-20 concrete and Fe- 415 steel. Corners are not
held down.

As el A 2sac 2 A Q@A 3.0 Hl X ¥.0 Hl oll Avuil dwou
HR2oll Slotet 5. eidei=u Slog)/H* ua sARglollat=1
$logy /112 UR. Slgle M-20 Wl RN Fe- 415 AL dsll WRU ol

AR wsSl ANA el

OR
Design an isolated square pad footing for column 400 mm X 400 mm
carrying an axial load of 1200 kN. The safe bearing capacity of soil is 180
kN/m? . Take M-25 concrete and Fe- 415 steel. Check for one way shear is
required.

¥00 Hl{l X ¥00 Hll oll SldAm U2 100 Slo3). MR dget scll
H ARU AUAALS Us g2lot ofl Slasteset sA. Hlell ActmctenR
Agel fHdl 1¢0 $Slo3)/Hl? Al slsle M-25 wal R Fe- 415 AL ot
A llaR 1R As 83

Explain singly and doubly reinforced section. When doubly reinforced
section is provided?
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AU

(W)

(c)
(8)

()

(b)

(W)

(c)
(8)

AIAl A sHAL 28A51RE AsU UMl SHUAL B1FRE AsUot
SR YsaAlHL WA 8 ?

Calculate flange width of Tee beam from following data.
Depth of flange =110 mm , Width of rib=400 mm , Effective span=6500mm

LAl flotdl 12 8l ollHell $Q% ol udoue 20t
sQo% ofl Gsle= 120 Ml , Aatell uslous= ¥oo
USRS Wlet= sU00 HIHl

Design a short rectangular R.C. Column for a axial load of 1500 kN. Use
concrete M-20 and Fe-250 steel. Also design for lateral ties.

UO0 $lo?). GUR clgal scll HIZ2 As AAR™U S Rl sldn ol
SlsLsset 5. slgle M-20 Ual WA Fe-250 Al A2 218 ofl ual
R

Design a singly reinforced rectangular beam is subjected to a factored
bending moment of 160 kN-m. Take concrete M-25 and Fe-415 steel.

150 $lo3)-Hl ¥5218 W Ao asat scll HIR oIl VAR dulRY

ol ofl SlBeet s2A. Slsle M-25 ua Kl Fe-415 AL
What is minimum % of steel in footing for Fe-250 and Fe-415 steel.
gEIO1HL Fe-250 ol Fe-415 8Lt HIZ AALHL A decll 2sl ¥ld

&5 2
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