Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- VI E XAMINATION —Summer- 2019

Subject Code: 3360601 Date: 21-05-2019
Subject Name: Design Of Reinforced Concrete Structures
Time: 10:30 AM to 01:30 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. e2HiZl SISURL Uld-l syalsd iUl

When torsion reinforcement is provided in simply supported two way slab ?

vl Auize 2 4 2@oHi AL HIZ 21904 WA51H2 Y5URE 2Ud 9 ?

Write two differences between singly and doubly reinforced beam.

dlod] vt gotdl 2.4, oilH AL oL dslad sreudl.

Explain M-20 grade concrete. Define characteristic strength of concrete.
M-20 93 5512 2124 9 d srRudl 244 sigla<dl 5252152154 222 sypuAl.

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

¥ AdOUSIR s AU URALAL siaH 1 LRI 249 i A4HL 94 s2al 251 22ld

QURIA, Bl BLLEIL HI DAL 52l AollAL AuRIA ?
5. Define balance, under reinforced and over reinforced section considering
value of Xu and Xumax.

A o

U EY, 2R OIS Bied 292 WA51AS UsAUA Xu 21 Xumax 4l A4l

6.  Explain why over reinforced sections should not be used in R.C.C.

©. ULl ML U2 2UARRDASIRE A5 AL AURAL o715, ?

7. Write equation to calculate effective flange width of T-beams and L-beams .

9. ZloilM iq 2g oflu {l $35214 sdor dlgu oL AL YL vl

8. Why vertical stirrups are provided in beam ? Write formula for calculation
of nominal shear stress in beam.

. WH2 ofluui aZlsa w2l Hsaml wUA 89 2 oflvul Al gllaz 224 oAl
Y v,

9.  Explain how to calculate maximum spacing for stirrups for shear design as
per 1S code.

. BUD.SRA. 518 Horot 2112 ElRidanl 22l Hedu UL U Assl s2aMl 204
&9 ?
10. " \write the value of design bond stress for M-35 and M-40 grade concrete

when M.S. steel bars are in tension.
10.  M-35 31 M-40 Us 5i5l2Hi AAH. 2. 22ld 2U4ul €A AR oligzeell s[Hd dvil,
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How effective span of simply supported beam having clear span L mm,
effective depth d mm and width of support S mm is calculated.

L mm seil1z 2uid, d mm Sgs52la e 214 S mm Auie] dlga aton Hlvdl
AULZS OflH Al 955219 2uld 58l 52U

OR
Using sp-16 find out moment of resistance of beam having effective section
230 X 400 mm and Pt=0.5% .Use M-20 and Fe 415.

sp-16 <l Hee @l 230 X 400 mm ©552l9, 2594 21 Pt=0.5% <iX ddl ol <l
HIH2 ig 0il222 gldl. M-20,  Fe 415 dl.

Explain when doubly reinforced beam is required to be used.

so1efl 20518 6ilH, 2412 AuAA A syRudl.

OR
Explain concept of T-beam.

2L oflH <l sz syrudl.

Find out lever arm of a limiting effective section 300 X 500 mm. Use M-20
and Fe 415.

300 X 500 mm 935214 2sel Aol oilHel claz »u4 a4l M-20,  Fe 415 4.

OR
Find out total compressive force Fc , total tensile force Ft and neutral axis Xu
for a Tee beam having flange width 1200 mm, depth of flange 130 mm,
tensile steel 4 — 20mm dia. Bars. Use M-20 and Fe 415.

1200 mm s@isy dlg4, 130 mm s@isy $14, 4 — 20 mm siALAoiL 1AL 2 ollH
Al 2124 2U15a 514 Ft, 2led s1udla 51 Fo vid <2d 218 Xu 2l M-20,

Fe 415 al.

Find out compression reinforcement of beam having 300 X 500 mm effective
section, factored moment 400 KN-M and effective cover on both sides 50
mm. Use M-20 and Fe 415.

300 X 500 mm 935214 2se 4101, 400 KN-M §523 @lg A0l 2 oleed dR5 50

LN

mm 55219, 592 AL 6ilH HI2 s1FUAA 2l AlHl. M-20, Fe 415 4.

OR
Find out limiting moment of resistance of Mulim for Tee beam having 6 m
span, effective depth 650 mm, depth of flange 130 mm, width of web 250
mm . Use M-25 Fe 250.

250 mm dod dlga, 130 mm séey S, 650 mm Sg52ld v, 6 m Ul dlou
oflH. Al dlH|Z[oL HiHz 2115 2222 2lEl. M-25, Fe 250 .

Draw section of Dog-legged staircase indicating Trade, Riser, Waist slab,
Landing and Span.

3101 Q28 22258, 28,2169, 9%:2 2a0t, Adlol i wuld calad A5 £l

OR
Find out minimum steel and maximum steel in a singly reinforced beam
having 300 width, 450 mm overall depth and effective cover 50 mm.
Use M-20 and Fe 415 .

300 mm dlga, 450 mm 5e& St i 50 mm 54z Aol Hd oflH W2 HedH
2 <dH 22ld 2iHl. M-20, Fe 415 dl.
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Continuous slab is having 3 equal spans of 4 m, dead load 6 KN/M, and live
load 3 KN/M. Find out total bending moment (1). Near middle of end span.
(2). At middle of interior span. Use M-20 and Fe 415.

AL ATV 2ULA HRAAAL S22, Q0L <AL 225 UL, <[l ol 4 m 9. ddL U 6
KN/M <l 3561s 24 3 KN/M <UL dlsadis @Rl 69, dl (1), 981 <Al 2l <l

HEARIOL (2). BigRAL 2ULA AL HEAMIR, 56 oid[AHIH2 2iHl. M-20, Fe 415 €l

OR
A simply supported one way slab having 180 mm effective depth is
reinforced with 8 mm dia. bars at 190 mm centre to centre as main steel and 8
mm dia. bars at 200 mm centre to centre as distribution steel. Check for
cracking and deflection. Use M-20 and Fe 415.

8 mm gL L Ao{lAL 190 mm 22 2 2R U 22ld i 8 mm AL <AL uoilal
200 mm 22 2 "2 d2lodaq 2214 i ddL 180 mm ©552la v qion vl

22 A 2@otd, 5510 1, Elsdsud As Hadl. M-20, Fe 415 Ql.

Why distribution steel is provided in one way slab. With help of SP-16 find
out moment of resistance of 150 mm thick slab reinforced with 8 mm dia.
bars at 140 mm centre to centre. Use M-20 and Fe 415.

Ad 20 AL HIZ dleZlodad 22ld qun 9 2 SP-16 <l Hegdll 8 mm gl <L
140 mm %2z 2 2R 22l 4100 150 mm 312 Al 260 L HIHZ 2ig wiléz

A4l M-20, Fe 415 ql.

OR
Explain differences between two way simply supported and two way simply
supported restrained slab.

2 4 el 2ui2s i 2 4 Hlweel 2uize 224 2401 <l dglad qvil.

Design a simply supported one way slab having effective span 4 m and total
factored load 8 KN/sg.M. Use M-20 and Fe 415. No checks are required.

4 m 955214 2UL i 8 KN/sq.M §523 @l Aol a4 el 2ui2s 2aot

S 520, 510 As Hngaldl 42l. M-20, Fe 415 4.

OR
Design two way slab having clear span of 4.5 m X 4.5 m supported on 300
mm thick wall on all sides . Use M-20 and Fe 415. Slab is not restrained. No
checks are required.

45m X 4.5 m sclaz 2uld 214 300 mm 2l £laid uz 2594l 2 4 2@otdl R4
530 51O A% HAAdlL 44l M-20, Fe 415 dl.

Find out design shear strength of concrete of a beam having effective section
250 X 500 mm reinforced with 4 bars of 22 mm dia. Use M-20 and Fe 415.
250 X 500 mm 55214 dssld 21 22 mm <L 4 Aol oflH<dl sislz giluz

oAl 2o 2ldl. M-20, Fe 415 €l

OR
Find out nominal shear stress in beam heaving 250 X 500 mm effective
section, 5 m effective span and factored U.D.L. of 70 KN/M.

250 X 500 mm ©552l4 A2, 5 m 955214 Fuld 24 70 KN/M 3522 %L1,

Aol ollH <Al AlHldg gilaz 223 904l M-20, Fe 415 dl.

Find development length for 20 mm dia. bar in compression. Use M-25 and
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Fe 415.
20 mm 1AL 1oL L SR adiuH2 | il M-25, Fe 415 al.

OR
Calculate design bond stress for (1). M-20 tor steel in tension and
compression. (2). M-30 M.S. bar in tension and compression.

(1). M-20 212 22ld HI2 i (2). M-30 2AH. 2. 2214 HIZ 22U 2 S1IUAA Hi
Al ollg 223, 2iAl.

Design square pad footing for 400 X 400 mm column section having axial
load of 900 KN and safe bearing capacity of soil 120 KN/sq.M. Use M-20
and Fe 415. No checks are required.

900 KN i&{lstd dls 4ol 400 X 400 mm sidH HIZ A1y Ug 201 Sl
5306941 <Al vi.00l.24l. 120 KN/sg.M dl. 519 ds Haadidl «4l. M-20, Fe

415 4.

Design axially loaded square column 230 X 230 mm for service load of 150
KN. Use M-20 and Fe 415.

230 X 230 mm A2 AU 21 150 KN 14l dls 12 5184 Sosde 521 . M-

20, Fe 415 4.

When dowel bars are provided in column footing ? Draw neat sketch
indicating details of dowel bar in isolated square pad footing.

S1A4 612 2L HIZ H5AML U 89 ? 2194 oUR 2aldd] 2l 519 14 U8 g2

559, <l 2u5(d 2z,

Draw neat sketch of longitudinal section of cantilever beam with steel details.

s2lellar oildl dimzadlaa dsuq <l 22la fled w18 sug(d izl

Draw neat sketch of plan and section of one way simply supported slab with
steel details.

Al 4 Eotel Wl i A5l 22la 2 eaiadl 2us(q izl
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