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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -6 (NEW) — EXAMINATION — Summer-2023

Subject Code: 3360601 Date: 01-07-2023
Subject Name: Design Of Reinforced Concrete Structures
Time: 10:30 AM TO 01:30 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 programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Answer any seven out of ten. £2IHiell S18URL Aldetl ciiod A [U). 14

Define limit state and enlist their types and sub types.
([@He e ol vyl U] detl UsIR) 1 Vel uslR) eiLLdl.

Define characteristic load and characteristic strength.
CLLERILS 1R A ALl disld ol vl 1,

Write partial safety factors for steel and concrete.
2ld wa 51512 Ui il ulilud A5l 3522 duil.,

Explain underr reinforced and overrreinforced section.
2SR N E51US wel N2 AGS1US AUt AH2Al.

State equation of minimum eccentricity in column.

5164 i Yol Gl dlUdl of Yot dull.

When torsion reinforcement is provided in simply supported two way slab?
AlEl A 2sAdi 2 A @A Hi AR 2lelet I slade yYsdlHi wid 82

Write minimum and maximum % of steel in column and minimum numbers
of bars in circular R.C. column.

S16H Hi HedH wal Yol 2214 ol 2514131 dedl NS SlaHHi

foidH YSaIMi M lddl qoilAlef] Aul lid).
Why vertical stirrups are provided in beam? Write formula for calculation of
nominal shear stress in beam.

ofluui 21l Ui Gl 1 Ysa i 11d 87 ofluui Al (21u 2
edlo] Y qul.

Write the values of design bond stress for M-35 and M-40 grade of concrete
when M.S. bars are in tension.

R IR ULESES 2216 ol YUl 22Ut Ui €U IR M-35 e M-40 AS <l
slsle UL SIALeel o{ls 2 «fl AR du),

When and why dowel bars are provided in footing?
§Z19L Hi SUIR el AL LR SlAd HuTlL HsaAlHi w19 87?

Calculate effective span of simply supported beam having clear span of 4.0 03
m, effective depth 450 mm and support width is 230 mm.

4.0 H] A1Wu) 101 el 1YSIRS BLSIE 450 HIH del qUle ol uSlnles o3
230 HlH] alnl »1ElR]ld 25A6 silHHI WHS1S L0 218
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OR
Differentiate between singly and doubly R.C beam.

{16l ol sud] 241241 o{lH 92 o) d sl A1

Determine development length for 16 mm dia. bar, Fe-415 grade steel and M-
25 grade of concrete for compression.
16 HIH] Ul dlol Fe-415 AS o1l :Eldstl »oildledl , M-25 AS alal sisle
Hi slivelel HL Saeude dudLes 2Ale.

OR
For a 230 mm x 400 mm effective size singly reinforced beam, find moment
of resistance. Use M-20 and Fe-415.
230 {14 x 400 H1H] «fl 83s2ld AUIS» dloul Rdd] IBHAS ofly IR
HIH2 24l 3512 211t M-20 s1sl2 W Fe-415 Eladl.
Find numbers of 20 mm dia. bars required for a R.C beam 230 mm x 400 mm
effective to resist factored bending moment of 100 kN.m. Use M-20 and Fe-
415
230 H1M1 x 400 H1H] 53521d ULE ol W11 o{l4 112 100 (5. 4] <l
3525 AISToL {12 et 5L 20 HIH Ul «ll 22]deil Bedl Aoilul 652
d 20lel. M-20 s1sle 4 Fe-415 2216 dl.

OR
A rectangular beam 230 mm x 450 mm effective size is reinforced with 3 nos.
of 16 mm dia. bars of Fe-415 grade steel. Calculate flexural strength for M-
20.
230 HIH]1 x 450 H1H] 8%5la UL dloll GulAlRY flHHI 3 «191 16 HIH]
1Y <l Fe-415 AS 24 «li Auilul Y3dl 8. dl uilH o] sasud o2
201Ell. M-20 €.
Find area of compressive reinforcement required for a rectangular beam 230
mm x 450 mm effective for the factored moment of 425 kN.m. The effective
cover for the compressive steel is 40 mm. Use M-20 and Fe-415.
230 HIH| x 450 H1Hl 8352ld alol GuARA ol Hi %) 425 (5.5 4] <l
3525 dslol dlde didl €l dl silld Islde «il 10Ul 20l
sl 2ld Hie §55éld sar 40 HIML 8. M-20 244 Fe-415 €ll.

OR
For the above beam in Q-2(d), find the value of tensile reinforcement for
which use effective cover as 50 mm. Remaining all data is same.
GIUR «ii Ugl 2(d) Hi A1UeL ol HI2 241856 ITS1AH 2o e 2\, el
HIS 855ld 5a? 50 HIH] 6l e18] ol dHIH 32l Aul 282,

Draw section of dog legged stair case indicating Trade, Riser, Waist slab,
landing and Span.
S19L @95 IS] UL ol A5t €1 el QUL 25, ASHR, A @K, dS[al
2 Ale e2Lld.

OR
Draw a sketch for a cantilever beam showing reinforcement with minimum
two views.
%’%ﬁhi ofly Ui 3Bs1dNe eallddl w1l Ui w11 A Tl dloll 3By
el
Calculate flange width of Tee beam for the following data. Depth of flange =
120 mm, width of rib = 230 mm and effective span = 6200 mm.
2l oflH Hie W] HLfSdl Hie sdos ol uslale 2k, §6% «il GlsLe= 120
HIH, o4 ol uslonles=230 HIHL 241 835lal 2 Le1= 6200 H1H].

OR
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A simply supported one way slab having 175 mm effective depth is
reinforced with 8 mm dia. bars at 180 mm c/c as main steel and 8 mm dia.
bars at 200 mm c/c as distribution steel. Check for cracking and deflection.
Use M-20 and Fe-415. Consider effective span as 6.5 m.

A5 UIE] A 256l dot A @i 175H1H] ol WSS GISIES B e
Yo w14 dild 8 HIHl culuedi dotlul 180H1H] «il A2 wal Slrdloy2lst
2ld dl% 8 vl culdell Hotlal 200 HlHl AeR Ybai 8. dl 55101 1

SlsAselet il As 52U, WUUWSIRS ALV 6.5 €l M-20 4l Fe-415 dIURL,
Design a singly R.C beam of rectangular section with d=2b to resist a
factored moment of 120 kN.m by analytical method. Use M-20 and Fe-415.

120 (5.3 41 ofl 3525 H1H2 HI2 d=2b &8 o {To1e] w12.4] 6{lH «f)
SI18e W16l ] 54 3d &l 52 M-20 4 Fe-415 dUR).

OR
Design a simply supported one way slab having effective span 4.2 m and total
factored load 8.5 kN/m. Use M-20 and Fe-415. No checks are required.

4.2 Hl. ol USRS 201l HI2 HLEL A 25A6) det A Q6 SlLEet 52,

2l2d 3525 €l 8.5 (5.3 /HL. €l M-20 val Fe-415 6). A5 %3] o2,
How analysis of T-beam is done? Give steps.
2l oflu of Asile]x 3ol Aa s 41D B2 dsii el 241Ul
OR
Design two way slab having clear span 5m x 5m supported on 300 mm thick

wall on all sides. Use M-20 and Fe-415. Slab is not restrained. No checks are
required. Take d= 110 mm, D= 135 mm and factored load = 11 kN/m?.

5 x 5H1 eil Al AL ML g A A6 o] SlALeel 51 BHI ltf] 6i19f 300
{11l o519 <l (edld blR). :Au 3285 stedl. 516 AS we3 o2l d= 110
H1H, D= 135 H1H] wA 3525 €S = 11 (5.3, /{12 ). M-20 2 Fe-415
dluRl.

Find out nominal shear stress in beam having 230 mm x 450 mm effective
section, 5.0 m effective span and factored u.d.l of 75 kN/m.

2304141 x 450 H1M] 65521d AUl ALl A 5.0H] «ll WAISRS AL
atal ol e ol 5525 UHlddld HIR 75 (5.0, /4] €l dl «il{leld (R1a2

R 2l
OR
What is the difference between one way and two way slab? Explain.

Aot d w2 A A6 Hi Q) dsldd & d Huesdl.,

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

slay 5210 HIR del A [R1UR wal g A [RIURelL 518156 A5RAUst dRd),

OR
Calculate load and bending moment for a one way continuous slab having
three equal span of 3.5m each. Take LL =5 kN/m?, FF = 1 kN/m?, M-20 and
Fe-415, Consider d = 150 mm, D = 175 mm and support width = 230 mm.
3.5 Hl o1l W5 Y41 AL AL L1l det d YUl AN HI LS uel HIHeR
o A3 5. Bdd MIR =5 (5.5, /M2, $€12 (§eilol=1 (5.5, /42  d = 150
], D = 175 1] wa AULE <fl uSlaLe =230 {11 €l ddl M-20 24l Fe-
415 dlIURl.
Design an isolated slopped footing for a square column 450 mm x 450 mm
for an axial factored working load of 1200 kN. Use M-25 and Fe-415. Take
S.B.C of soil as 180 kN/m?. Draw sketch.
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450 H1H) x 450 H1H1 «11 AU SleH HI2 5] pefld 35S €l of el 1200
(5.2, S1U dl WLSAULARS S §210L SlosLeSel 521 HLE] ofl A04.0{L.{] 180

(5.5 /1{124]. M-25 ol Fe-415 d UL 3¥UELR).

Design an axially loaded square column 400 mm x 400 mm for factored
compressive load of 1200 kN. Use M-20 and Fe-415.

1200 (5.3, «i 3525 vie{la e112 HI2 400 H1H x 400 H1H] <1l A1 Slen

SIHLEet 5. M-20 ¥l Fe-415 €.

Determine ultimate load carrying capacity of a square column 400 m x 400

mm size reinforced with 4 nos. of 20 mm dia. bars. Assume min. eccentricity

condition is satisfied. Use M-25 and Fe-415.

400 H1H1 x 400 H1H] il ARY SlAHH 4 «id1 20 HIH] ULy i 2219 «li
A0ilAL 43a Sl dl 51U ol wedlie dls 3301 3U{12] 204l YsidH

G&dlUdlefl 21l of Uldet &Y & dH HIR). M-25 el Fe-415 €,
Draw sketch of plan of two way slab when corners are held down.

2420 Hi 2R BSL QLUSIAEL il 1A RUIR ol W lot ol 3y 1.

Explain cover to reinforcement.
3851812 of 5c2 YHomd).
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