Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - VI+ EXAMINATION - SUMMER 2016

Subject Code: 3360601 Date: 07/05/2016
Subject Name: Design of Reinforced Concrete Structures
Time: 10:30 AM to 01:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.

5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. £2Hil SlURL Ulcloll scllol L.

1.  Define limit state and mention types of limit states.
1. [@ARe Reell catvaul ) wa [AM2 Reetl Ysik cvll,
2. Calculate flexural strength and modulus of elasticity for M 20 concrete.
2. M20 532 HIZ SASPBRA WU Wal HIsYAU 3lls SRR 121 a3l
3. Define i) characteristic load ii) partial safety factor
3. cuall AWLi) 3s23els Als i) WA A2 352
4.  What are the equations for Mu , lim for Fe 250 and Fe415 ?
¥. Fe 250 Wal Fe415 HI2 Mu,, lim ot W01 9 8?2
5. Calculate flange width of a T-beam from the following data: depth of flange

= 120mm, width of rib = 300mm, effective span = 7m.

El-o{l 12 %\ o{lAe(l (Aot 2uUAL Slat A sAe{l usloues awall. sAeso{l

@steS = 120mm, 3lote{l USLOUES = 300mm, WURSIRS Lol = 7m.
Where critical section for B.M. are taken for one way and two way shear?
(3oL A2 HI2 cot-A 2R e 2-A 20laR M2 SlElsc As2et sl

AellHl WA 82

7. What is the design shear strength of M25 concrete grade section having 1%
tension steel?

9. M25 sl(32 Asaton AsAet U2 1% dillel RBNA HI2 [Sx5Le5at 2llar ¥
secll a2

8.  Determine development length for 16mm diameter mild steel bar in tension.
Take M20 concrete grade.

¢.  HISES Rlctell 16mm Ul ctol A0 WAL 8lat Al Aol dcctunee

dotteSo{l aaLddl s2. si(se As M20 Al
9.  How to decide one way and two way slab?
¢.  col-A ¥ 2-A A0 58 IlA otssl saUHl WA B?
10. Draw 2-legged and 4-legged stirrups?
0. 2 -0 Ual §1R-A% X1 W €13,

<

1/5

14



Q.2

YA R

(@)

(W)

(@)

()

(b)

()

(b)

()

(©)

(8)

(8)

(d)

(s)

(d)

For a limiting section 400mm X 500mm effective determine total
compressive force for M20 grade concrete and Fe415 steel grade.

s ALHZ1o1 As2Aotoll WAERS WUUSDE 400mm X 500mm &l A $A

32 elololn A8 2¥ Aoll ARl 51 M20 Aal Fed15 Al

OR
A singly R.C. beam has effective size 300mmX500mm is reinforced with
4nos. 20mm diameter bars of Fe415. Find moment of resistance. Take M20
concrete grade.

As ol R AL olldoll USRS U8 300mmX500mm 8. A 3l
ol 20mm calldell 4 U2 A3 2SS s WA Sl A sl8le

S M20 ol 2L A Fed15 dlad dl dof HlRo2 A 08eo 20,

Draw a sketch for a cantilever beam showing reinforcement(minimum two
views) .

$odlcllaR olliui 280151 Nee WAL pus(A €10 (AL 1L L A

gulla ERL)

OR
Draw a sketch for longitudinal view of a singly reinforced simply supported
beam along with shear reinforcement.

Alel A 2sAct wal ALl 280118 ol 1R Al Y Sletct Euitatall
luR 8ot AN U AU €L,

Design reinforcement for a rectangular R.C. beam 250mm wide simply
supported over an effective span of 4m loaded with service load of 50kN/m
including self weight.

250mm USLOULE oll AR U WR. UL ollH 4m ol 2uUlet clll B, W Aell
YR Uldletl cool UL 50kN/m oll U AlS ALl 8l Aol HiR [3xieset

53\

OR
Design a singly R.C.beam of rectangular section with d=1.5b to resist a
factored moment of 150 kN m. Use M20 concrete grade, Fe 415 steel grade.

A5 Lol R A At o{lH A5t ¥ BHL d=1.5b 8l2L Aetl HI2 150
kN m ¥s52§ {2 20822 sl Hzo{l (323L85et 5. slsle s M20 wa

¥\ S Fes15 Al

A simply supported rectangular beam 230mmX415mm (eff..) is subjected to
a factored shear of 150kN. Find spacing of 8mm dia. 2 legged Fe 415 steel
grade stirrups if beam is reinforced with 0.85% steel. Take M20 concrete
grade.

ULEL 2lA 2sAcl 230mmX415mm (RAURS1RS) AR Y o{lH A52et UR
150kN oll 3528 S clldl &. ol ol 0.85% Rl Ul et 512 s dlat Al
8mm cllall Fe 415 2\ Qs clloll 2- A2 W R Wej 0ot 2. slsle

S M20 wal 2 S Fed15 Al
OR

Find spacing of 8mm dia. and Fe250 grade stirrups for a cantilever beam of
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2m span. The beam is 250X500mm(eff.) and is reinforced with 0.75% tensile
steel. The beam is subjected to U.D.L. of 40kN m on entire span and point
load 80kN at free end. Use M20, Fe 415.

2m ULl LWL Wl Bof WSV E 250X500mm (HURS1RS) &l dall
$odlcllaR ol HIZ 8mm calldotl Fe250 1R\ ofl 20{loL 20l ol Hi
dllet RN 0.75% Ad Wal Aol UHIY ULt UR 40kN m oll AHA A\
QUR UL 8OKN oll B3 ol AR Al B. slgle s M20 wa RN S Fedls
Al

An R.C. beam 230mmX500mm is reinforced with 4nos. 20mm dia. tensile
steel and 2nos. 16mm dia. compression steel with effective cover of 50mm on
both sides. Find moment of resistance. Take M20 concrete grade and Fe250
steel grade.

A5 WR.AUL ol ¥ Boll A8 230mmX500mm B. AU o2lat et A3l
20mm otl 4 AU dal 51926t RB1A AZ1E 16mm ol 2 Alcau Y3eu B
WA Gl 50mm of WAWSIRS Sl AMclHl AUAA 8l Al ollie{l WA

s 20fleo 2Nt slsle s M20 Wal LA s Fed15 Al

OR
Give difference between singly and doubly reinforced beams.

Aol 1ol sl VAR {lHo dAgleld UL

Find moment of resistance of a T-beam with details as follows: i) Flange
width = 1500mm ii) web width=300mm iii) effective depth = 600mm iv)
tension steel= 4 bars of 20mm dia. v) depth of flange = 150mm vi) Fe415 and
M20.

(1A yesololl clotct atou T-o{lu ofl A2 w1 g e 2.
i) $Qo ol USLUUE= 1500mm ii) Acte{l USLOUE =300mm iii)HUU SRS
@SL8 = 600mm iv) dlllel WA = 4 Uil 20mm cULeAL v)5Qe% ofl

@stes = 150mm vi) 5lsle s M20 Wal RNt S Feals

OR
Write down steps for the design of a T-beam.

El- ol ofl (3385t ol R U UL,

Find area of tensile and compressive steel required for a rectangular beam
250mmX450mm for the factored moment of 160kN m. The effective cover
for tensile and compressive ateel are 50mm and 40mm respectively. Take
M20 concrete grade and Fe 415 steel grade.

W 250mmX450mm ol AHAR Y ¢{lH HIZ2 WA 160kN m ol 3528 WA
HIZ Rl A 0Ll RN cotl AIL2AL WL AU SRS SR ARl Mol
£0URL LA ML WolsN 50mm el 40mm B. M20 concrete grade ol

Fe415 steel grade Al.
OR

Design a doubly R/F beam of size 300mmX700mm(overall). The beam is
simply supported of span 6m and subjected to total u.d.l. of 80kN/m on entire
span. Take M20 concrete grade and Fe415 steel grade.
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300mmX700mm(overall) UL otl SUAL 21 51RE ollo{l (3BLESat 53
6m ol FuUlet ol ALEL IlA 2sAAL ol UR UL EolleS UR 80KN/m oll

UHAARA R AL B M20 concrete grade el Fe415 steel grade Al
Draw longitudinal and cress sectional view of simply supported T-beam.
ULEL Ala 2sactl El-ollH oll Al RYS\old Wal WISBEIL WU ENRL.

OR
How analysis of T-beam is being done? Give steps.

3l o{lHt of AoticlAlU 585 A sauMl AU B? dotl Yal AW,

Write design steps for simply supported one way slab.
ALEl A 25AA clot-A AN (SALEototll Yl AU

OR
Give classification of one way and two way slab with necessary points.

clot A el g ARAN of 250 3| YAl U L.

A continuous one way slab having 3 equal span of 3.5m each with data:
1)L.L=5kN/m2 ii) F.F. = 1kN/m2 iii) M20 and Fe415. Do calculation for load
and bending moments.

3.5m oll QL UL ULt clloll WS AL AL H2o{l (Aol L Yool B i)
Ao AlS = 5kN/m2 i) $AR $lollat = 1kN/m2 iii) 112 s M20 al
R1EA IS Fedl5. dl 2AGL UR GILAL ALS A Aoslal HlNeeo(l oLl

53\

OR
Draw a neat sketch showing reinforcement for the one way continuous slab
with 3spans.

clot A 3 AWletalton UGl ol 12 Aol [Qotd e2iadl 2usA L.

The room for a office building 3.2mx9.2m is covered by the slab. The slab is
resting on 300mm thick wall and resisting L.L.=2.5 kN/m2 Design the slab
and check it for cracking and shear only. Take M20 concrete grade and Fe415
steel grade.

3.2mx9.2m W Aetl A5 A(FU (S0 oll 3H UR olalldd AL 300mmedl
osteSofl (& allet UR 25AA & wal Aoll UR L.L.=2.5 kN/m2 AL B cl
2A0to{l (331ETot 5 U A 35101 AH 2Al2AR M2 As 53 slgle As M20
ol Xt s Fed15 Al

Design a circular column to carry an axial load of 1800 kN. Use helical
reinforcement. Take M25 and Fe415.

1800 kN oll 4&{laL iR &8 2 Acll adousi’k sl ofl (Sxieet

$AL3CAlsAH 215N oll GURNDL $3L. M25 W Fes15 .

Design a R.C. short square column to resist a factored axial load of 1600kN.
Use M20 and Fe415.
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1600 kN ol weflal 3528 etk de ¥ dal wR. Al gst AU sled ol

(323L85et 5. M20 A Fed15 .

Determine the ultimate load capacity of a square column of 300X300mm
reinforced with 4nos. 25mm bars. Assuming minimum eccentricity condition
satisfied. Take M25 and Fe415.

300X300mm otl AU SLAHML 25mmetl 4 A3t sl A Aol viAn
etk Aal ofl atttcto(l o1atd?l 5 HlolluH AAEI{E] ol 2t A A2

8 AM YR, dal M25 Axal Feal5 cl.

Draw a neat sketch showing reinforcement in sectional elevation and plan
view for an isolated pad footing.

AGAALS Us g2lot 12 UL WAt Asatct Al ALt UA Wellot ol
gullale{l 2ure pUs(AA €13
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