Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3360601 Date: 13-11-2025
Subject Name: Design Of Reinforced Concrete Structures
Time: 02:30 PM TO 05:30 PM Total Marks: 70

Instructions:
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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.

Use IS :456-2000 and SP16 is Permitted

Answer any seven out of ten. exHied] 516Ul Ald e A1) 14
Define limit state and enlist their types and sub types.

(G2 e cUluALRId 521 1el dMell USR] 24el U2l UsiRleA] A1l 531

Calculate design compressive strength of concrete for M50.

M50 U2 sl(s2eil [Sa18el s1l{ld 2eeief] 23ld3] 521,

What is the criterion for pitch and diameter of lateral tie for helical reinforcement?

&[as5e Ruesldnee HI2 A2 2loysil [UY e Ul HI2 HIUES Q) 82

What should be maximum spacing of main and distribution bars in slab?

RAWH Noel wal [SE10ylet WIRe] HEdH 2idR 352G el w12

Find effective span for a S.S. beam having clear span 5.5 m. The effective size of beam is 230
X 400 mm. The support width is 230 mm.

A Wt 5.5 Hl2 11ddl S.S. olH HIZ WASRS Wlel 21k Oﬂl-loi WUSIRS HIY 230 x
400 mm 8. AULe+{l uslale 230 {1l 8.

What is diagonal tension and shear cracks?

(A5l dilic wa 2flu2 35 ] B2

Write value of design bond stress for M-25 and M-30 grade concrete when M.S steel bars are in
tension.

M. S 216 W12 2oRleAM i Eld RUIR M-25 el M-30 ASell 5152 UL (SAL8et t{les WA YU
cull.
Explain M-30 grade concrete. Define characteristic strength of concrete.

M-30 s slsle yudl. sl(se-il clai(@ls disld culvALRld s
Why main steel is provided is on shorter side in one-way slab.

del Q A11Q UUI2S @] Aeel 2]1d 25| 641 QAL HIR AWM w119 B
Define creep. List two negative effects of creep.

$IU v 1RId 5. SlUefl 6 AS1RAHS WURAAL ULE] et lal).
(a). Explain under reinforced, over reinforced and balanced sections. 03
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Q.3

(). ¥eS 39e51AS, R I9e51US, WA QA A5t UHMA).

OR
(a). Using Sp-16 find out moment of resistance of beam having effective section 300 X 400 mm
and Pt = 0.5 %. Use M-20 and Fe 415.
(). HAWS1RS AUl 300 X 400 mm dell Pt=0.5 % €1 dl WAY] 16 <1l GuAdL 53] HIN2
1§ 2o L. M-25 u4e) Fe 415 <1l GUALIL 52,
(b). Explain concept of T — beam.
(). 2l-6ilu (42l UHondl

OR
(b). Explain when doubly reinforced beam is required to be used.
(6d). Sl 3p9e81 S 6l of] e RAULA SUR SAML v11d & A %Ll
(c). Check for the control of deflection for a simply supported beam of span 6 m, 350 mm X 500
mm effective is reinforced with 4 Nos. of 20 mm dia. Bar with 2 Nos. of 10 mm dia. Anchor
bar. fcx —20 and f, - 415.
(5). 6 Hle2 dinil Rud] YU12s oilH of doAlY A5t 350 X 500mm AUUSRS GLSLE
yldd 8. BUI 20 mm AUl il 4 AU dAL 10 mm I il 2 (AU AU M| ALl B
cll 211 olHA [SsAseled HIZ AS S f,y, - 20 ¥4 £, - 415.

OR
(C). Design reinforcement for a rectangular R.C.C beam 200 mm wide, simply supported over
an effective span of 3.5 m loaded with service load of 40 KN/m including self weight. Draw
sketch of cross section of beam.
(5). 3.5 m GO4LES HRlddl AUl YUL2S 6flH GUR 40 KN/m «il 4y dls Aes doe U1 8.
o) 6{lHsfl USlNLE 200 mm 1A dll ilHH| %3] el s1dRe2 Alell. dsfl w15 Ul vieildi).
(d). Find area of tensile and compressive reinforcement required for a beam 300 mm wide and
500 mm deep. The effective cover to tensile and compressive reinforcement is 50 mm. Beam is
subjected factored moment of 270 KN. m. Use M-20 and Fe415 Steel.
(S). 300 mm X 500mm ol H1SVE H2lddl GUARY 8. WAUISRS 5AR 292101 Wl sl
Aot 50 mm @), %) {14 GUR 270 KN. m «fl 3522 HlHe2 wlddl 1Y dl 6l ofl 2{e2 2+21e
B S110{ld el g1 iNe2 0NH). M-20 wa Fe 415 AR HI2 @l

OR
(d). Find moment resistance of a Tee beam using following data: Flange width — 1500 mm, Web
width — 300 mm, Effective death — 600 mm, Tension steel 4 — 20 mm Dia. Fe 415.
(S). eilAsil Seletl GUAIL 531 2l eilHell {2 s 32U 2UlE): §6% UElnLE - 1500
1, Aot uSlous - 300 HIM], WU5125 BLSLE - 600 H1H, 2e01et 221l 4 - 20 H1H] SIUL Fe
415.
(a). State value of design bond stress for the following:
(1) M20, TOR steel in tension
(2) M30, Mild Steel in tension
(3) M25, Mild Steel in compression
(). oflAell UL (St Wlos A il (U asLidl.
(1) M20, 212 214 2olel
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Q.4

(2) M30, HI®ES 221 2oRlet
(3) M25, H1BES 21d 51U)Qle

OR
(a) Differentiate between singly R.C. beam and doubly reinforced beam?
(A4). il 24121 1M A sl w12 A eilH 9 dslad s,
(b). Write down step for the design of T-beam.
() 21-6il4 il [SALEet 22U qudl.

OR
(b) Draw a neat sketch for a three span one way continuous slab with reinforcement details.
(04) AL L0 L)) det - A 52124 AW HI2 et slANeR [S2ed U183 €12
(c). Find spacing of 10 mm dia. Reinforcing bars for 12 cm thick slab to resist moment of 15
KN. m. Use M20, Fe 415.
(5) 15 KN.m H10s2 {15 32224 HI2 12 cm 1SL AWMU 10 mm Ul Ueil U[OALHIR of 2idR
201ell M20, Fe 415 <1l GURLAL 2.

OR
(c). Find factor load capacity of column having area 500000 mm? with 2% longitudinal steel.
Take M — 20, Fe 415.
(5). 2% Jui2l 2214 412 500000 mm? (AR Ylddl S1qH-{] 5522 dls 5U2] 20dl. M -
20, Fe 415 €.
(d). A singly reinforced rectangular 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 % tension steel.
Find spacing of 2 Legged — 8 mm dia. — Fe 415 grade vertical stirrups. Use M20.
(S). Ala1e] 3151 S G w15V YLl oflH GU 180 KN il 3522 {lu2 sl @19l 8.
%) oflHstl wISAE ofl AULSH 300mm X 500mm . 6{lH ofl Bie 1.2 % 2o2Uel Js1ANe2
dluRd M w1d 8. dl 2 QAS 8mm I tRlddl RN of Gegd AdR 2. Fed15, M20 «il
GuAldL 5.

OR
(d). Design a short axially loaded square column 500 mm X 500 mm for a service load of 2000
KN. Use M — 20 concrete and Fe — 415 steel.
(S). 2000 KN il A(dy €ls HI2 251 welly 3d d€ls °dd, A1y S14H 500 mm X 500 mm
[SAL8e 521 M — 20 51512 Wel Fe — 415 22laell GULDL 3.
(@). Give steel requirement for column as per 1S: 456:2000.
(). 1S: 456:2000 YoM S16H HI2 21ds{] eRULd W1

OR
(a). Describe critical section for one way shear and two way shear for column footing.
(). Slau §(221 HIR del-d 21U el g A 2fluR UIR (5(256 AsUels] dARlet 531
(b). A simply supported slab has effective span of 3 m. The slab is reinforced with 10 mm dia.
120 mm c/c alternate bentup. The thickness of slab is 150 mm. Find external factored load that
slab can carry. Use M 20, Fe 415.
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Q.5

(). Alel d 2594 @ n 3 1{22s1] AAWS1RS5 A0 121 8. @ K4 10 HIH] L] 120 mm
clc vile2Ra12 QoS- 1Y 01Re] I8el 512 5cAIH] w119 8. @ udef] o518 150 HIHL B, QA0
deel 531 A5 dd) Wil 522 dlS 2A1d). M 20, Fe 415 <1l GULL 5.

OR
(b). Draw at least two views showing reinforcement details for a two way simply supported slab.
(04). 2 -4 1] UYL QA o1l A 15D IpetSlANe2 [S2e U8 €12
(c). Design a square isolated sloped footing for a column of size 450 mm X 450 mm, carrying
an axial factored load 1500 KN. safe bearing capacity of soil is 200 KN/m2. Use M-25 grade of
concrete and Fe 500 steel. Check for shear and bearing pressure not required. Draw neat sketch.

(5). 450 mm X 450 mm ULSell SIAH HI2 A S 386dR WLBULALS S §[Eal [SHLeel 531,
U W[5uUG 5522 ElS 1500 KN 8. HI21s{l Y[&d AR2L &Ml 200 KN/m2 8. M-25 ASsil
51512 Wal Fe 500 221dstl GUUNIL 52U, 201U Wl G1R21 Y212 lddls{] %3] olefl. YeS 35U
AR

(a). Calculated the area of steel required for a short RCC column 400 mm X 450 mm to carry an
axial load of 1100 KN. Use f.,= 20 MPa and Fe 415 grade of steel.

(¥4). 400 mm X 450 mm AULE» t2Addl A 1R{1] slaH GUR 1100 KN =il &1y 112 €13 8.
dl SlaHH 63| 2214 «ll W [RUL «il ARId3] 5. f.,= 20 MPa Wal Fe 415 oil GU1L 5.
(b). Give design steps for two way slab with corners held down.

(04). SR &l SIGet dlull 2 A A0 el (SHL8el WY Gud

(c). Describe critical sections for one way shear and two way shear for column footing.

(5). det-d (AR A 2-d RIUR UIR slay §[2al+1l [5(256 AsRUel €131, Anoxtal.

(d). Draw a neat sketch of sectional elevation of a dog legged stair showing reinforcement.

(S). SO @IS &1€2 HI2 AsUetd Neldelsl A(nAl e2lldd] 4is(d 1R\,
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