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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (OLD) — EXAMINATION — Summer-2025

Subject Code: 3360601 Date: 08-05-2025
Subject Name: Design Of Reinforced Concrete Structures
Time: 10:30 AM TO 01:30 PM Total Marks: 70
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

Allow to use IS 456, IS 800, SP 6, SP 16, IS 875 Part 1,2,3

Answer any seven out of ten. €214 il 516Ul Aldsil cled WUl 14

Define characteristic strength.

33seRR2s ol ofl vl W),

State the location of tension reinforcement in cantilever beam and simply
supported beam with neat sketch.

3ol (@R oy dell Riudl UULESs o{lHui 2021t JeislHe Ysdlsfl ol

29 ¥15[d AL slLd).
State different types of limit state of collapse.

[@(H2 222 w1s SlAWetl el el UsIR FLLd),

Differentiate between nominal cover and effective cover.
ol [Held $AR Wl 85(52d 5AR o1l dsldd Lld).

Define balanced section.
W Aoy A5Ast of| AL B U)

State two difference between one way slab and two-way slab.
dof 4 Q6] Wal 29 AU o1l S1URL A dsldd wQlldl

State specification of maximum spacing of stirrups as per 1S 456:2000
RIRWet | A (suHH Q{21 HIell IS 456:2000 UHIBle1L 2 [RA[§521e1 dull

Write the expression to find the development length of bar in tension
2aRlel 3Byel sl Ul SAdqutse Qo2 bl Hiee] YA dudl

State IS specification regarding minimum eccentricity of column.

slaoil (MlAnH W sQA21ALE] Hieell 1S QW Ri(s521e asLLd).

Describe location of critical section for calculation of maximum bending
moment for footing as per 1S 456:2000

(ol A (stuH W[50 HIAe2 21\t Hiell [s[256 Aslele dl5Q1et IS
456:2000 UM 18 4id).

Explain assumptions for limit state of collapserfor flexure. ; 03

(@12 222 w15 51aw §12 sA52 Hleeil ydu LI+ gidl. 03
OR

Determine depth of neutral axis of beam 300 mm x 450 mm effective 03

reinforced with 3 bars of 20 mm diameter. Also check for type of the section.
Use M20 concrete and Fe415 steel.
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300 mm x 450 mm (&3(52c B516) A1SBe tldlcll oflHal 20 mm el «il
3 @14e1l A1 J9151S 536 D). f2d i [&Ue{l GSLe 2\t AsAetsil
USIR URLAS 521 M20 IS sl(s2 Wl Fed15 Eld dluRl.,
State minimum tension steel area required for 250mm x 450 mm effective
beam using Fe 415. _
250mm x 450 mm ©5(52d GSI® tRlddl o{l4 HIS Fe 415 2dell dgdH
22el 2] W R AR,

OR
Determine moment of resistance of a beam 300 mm x 400 mm. The area of
steel consists of 3 bars of 12 mm diameter placed at a distance of 30 mm
from bottom of beam. Use M20 grade of concrete and Fe415 grade of steel.
300 mm x 400 mm 15D tRlcldl o{lHedl HlHe wls A2 Ak,
12 mm <U1Y <l 3 A[OUla fldeil d[OAei]l 30 mm 2id? Y34l 8. M20 AS
s1(52 v4el Fe415 2214 dlURl.
A singly reinforced RCC beam is subjected to a moment of 90 KN.m. The
width of the beam is 250 mm. Calculate depth of the beam and area of steel
reinforcement required for balance design. Use M20 grade of concrete and
Fe415 grade of steel
A5 RidAefl Jpei 5l RN olH U2 90 kN.m HIRw2 @13 8. ol
USloLLE 250 mm . lHefl GLSLE AL 2ol Qe [SPALYeL HIS %3]
Rldstl (1ol ARULIARIL M20 S sl(s2 W Fed15 2le dluRl.

OR
Find the moment of resistance of T-beam having width of web 250 mm,
effective depth 400 mm, flange width of 750 mm and flange thickness is 100
mm. The beam is reinforced with 4- 20 mm diameter bars of Fe 415 grade.
Use M20 grade of concrete. )
Boil Aulef]l USlOILE 250 mm, WAS1RS GISLE 400 mm, §6%<{l uslale
750 mm, §4%eil <l SIS 100 mm &ld ddl Zl-o{ly HI2 H1A2 1§
22921 214, 6{lH 20 mm AUle1l AR AoTlU L] Jpe151S 536 B. M20
As s1(52 wel Fea15 214 d Ul
Determine the ultimate moment of resistance of a beam 300 mm x 450 mm
effective depth. The area of tension reinforcement is 1964 mm? and area of
compression reinforcement is 628 mm?. The bars are placed at distance of 50
mm from top in compression zone. Use M20 grade of concrete and Fe415
grade of steel .
300 mm x 450 mm WASRS GSIY HRddl oflHell (N2 HHe 21§
A2 el 226l el ARAL 1964 mm? el S1DQAs
ot 51Neeell W RYUL 628 mm? B, UYL 51121t RHetHl oilHstl 21U el
50 mm i Y36 8. M20 AS 5152 Wal Fed15 21 dlUR]

OR
Find the area of steel reinforcement required for a beam 300 mm x 600 mm
effective subjected to factored bending moment of 350 KNm. Use M20 grade
of concrete and Fe415 grade of steel. Assume d = 50 mm.
300 mm x 600 mm A58 GSLE Hddl &flH U 350 kNm «fl 3525
Q51 102 @13 B, :21et el gliNeesll W11 2NEL. M20 AS sl(52 W
Fe415 1 dlUR). d = 50 mm HIRL.

Design a simply supported one way slab having an effective span of 4 m
subjected to total factored load of 8 kN/m?. Assume effective depth of slab
180 mm. Use M20 grade of concrete and Fe415 grade of steel. No check for
deflection and cracking required.
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4 m MUWSRS Guly Ylddl Alel Ild 2594 det d 26 U 8 kN/m? «il
2led ¥s2S dls @llell &l dl det A @utell (Saloel 521, dot A W]
WHSRS GSLY 180 mm HIR). M20 AS 5152 W Fea15 21d dluR). 5[50
5219 25 [S5A 52Ul AS 03] o1€]].

OR
Draw sketch showing reinforcement details of reinforced concrete staircase.

R0e151US slsle eleMi 20 s1Re2q] [Aold) eatlad] 2are u1s(d €12

Draw the detailed sketch of showing reinforcement details of one-way slab
designed in Q-3(a)
Q-3 (a) Hi [SHLBel $36L del A 204 HIR el sl U0 -] (A1) e2lldd]
29 (5[ €l

OR
Draw the detailed sketch showing reinforcement details of two-way slab
corners not held down.

2 4@ (5ot &€5 SIGe s3dll otefl) HI2 Bt gLl [o1d) e2tldd]
A9 15[ el

For one way slab designed in Q-3 (a), Check the cracking and control of
deflection as per IS 456:2000

Q-3 (a) Hi [SHL8et 531 det A AN HI2 UHIW IS 456:2000 5(591 <
5216 ¥{15 [SsA5Rlel <1l AS AR,

OR
Design two way simply supported slab clear span 3 m x 3m, supported on
300 mm thick wall on all four sides. It is subjected total factored load of 14
kN/m? . Corners are not held down. Use M20 grade of concrete and Fe415
grade of steel. No check required.
3 m x 3m SR Wt "1ddl 2 d :@Wal 300 mm 5Ll [edld U AR
w2l 2594 8. detl U 14 KN/m2<il 2124 3525 E\S dldleil 1A ) 2 4
2Qof] (531801 5. Sleial &€5 SIGet 53l otefl. As o] otel]
Write specification of calculation of effective span of one-way continuous
slab as per IS 456:2000. Also draw the neat sketch showing reinforcement
details of one-way continuous slab.
IS 456:2000 UHIQ del 4 Sra'lcr?:l,bl?:{ AUl MUWSIRS Guileef] AQLAR]
5L HI2ell WHLEH2UA dUll. det A 52124 @ Usf] Jpei 5102 (S
e2lldd] 2289 u15(d €120

OR
A singly reinforced beam is subjected to factored shear force of 180 kN. The
effective size of beam is 300 mm x 500 mm. The beam is reinforced with
1.2% steel. Find spacing of 2 legged 8 mm diameter Fe 415 grade vertical
stirrups. Use M20 Grade of concrete.
A5 Rid1e] 151 w11 oflH U2 180 kN <1l 3525 2luR 1 @1l 8.
014 300 mm x 500 mm WASI1RS GSL H1A 8. tilHA 1.29% Wl
2001514 536 8. 2 @25 8 mm cUlYell Fe 415 AS 256 @I o [Tl

2Ll

Draw neat sketch showing reinforcement details of two-way slab with corners
held down.

2 A Wol [ Sl SeSIGeaell WSl (S2d  eulddl

A9 A 15[d €l
OR
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Determine the development length for 25 mm diameter, Fe 415 grade steel
bar in compression using 1S 456:2000. Use M20 grade of concrete.

25 mm Y=l Fe 415 ASell 22l eell Sl A [N 1] Saquie do2 IS
456:2000 =11 GuA12lefl 20E). M20 Aseil sl(se alul.

Determine the ultimate load capacity of rectangular column section of 400
mm x 600 mm reinforced with 3694.5 mm? steel reinforcement. Use M20
grade of concrete and Fe 415 grade of steel. Assume that emin is less than 0.05
times the lateral dimensions.

400 mm x 600 mm WSO tRUddl GARY sldHa 3694.5 mm? 22|elef]
29e151US 536 8. dl slaHe{]l w(cNe dls Usel $cls{] etHdl 20t M20

AS sl[s2 ulel Fe415 16 dlURN. emin < 0.05 A2R¢E SIUHLIA B dg HIR).
OR

Explain critical section for one way shear and two-way shear for design of

footing as per IS 456:2000.

§(291 il [SabL8el sl HISetl dold [R1UR W -9 [RURe1L

(s(25 A5RUst IS 456:2000 UHLSl dRd]).

Design a square footing of uniform thickness for an axially loaded column of
450 mm x 450 mm size. The safe bearing capacity of soil is 190 kN/m? .
Load on the column is 850 kKN. Use M20 grade of concrete and Fe415 grade
of steel. Shear check is not required. Draw neat sketch for reinforcement
details in footing.

450 mm x 450 mmeil 6119 dRlddl AR} S1EH U 850 kN ofl H[EUAHIR
ddl 8. ULl MelUd YR &Hdl 190 kKN/m2 8. 3l SldH Ul YHld
SLY Hlddl ARY §[Ealell (SLesel 5. M20 AS sl wel Fes15 2ld
aAluR). 20142 A5 %3 o2l IpetslAUNeR [S2d e2llddl e vLs[d €120

Explain stress-strain relationship for concrete and steel used in limit state
method of design.

clifle 222 NYUS LS [SHLYel Hisil Slesle Wal 2] dell 2 el

dodts] qele 3.

Design axially loaded short square column 500 mm x 500 mm side subjected
to factored load of 3000 kN. Use M20 grade of concrete and Fe415 grade of
steel

500 mm x 500 mm Gi1% "lddl g5l AU S1EH U 3000 kN «il 3525
we{ld dls @l 8. dl SlaHe(l [SHLeet $2). M20 AS Sl(se W Fed15 wLld

ARl peisldnee (S2d ealldd] e wis(d 1R
Differentiate between singly reinforce beam and doubly reinforced beam.

U1 284814 4wl s 28181 US W4 dRed) dsleld drld)

Give IS specification of pitch and diameter of lateral ties for column with
helical reinforcement.

&lasd el UlDedl SlAH HI2 Aed 2l8ell YlY wal Siale:
Hleell IS A [AU[55211 v
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