Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-6 EXAMINATION -WINTER- 2019

Subject Code:3360601 Date: 29-11-2019
Subject Name: Design Of Reinforced Concrete Structures
Time:02:30 PM TO 05:30 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.

Q.1 Answer any seven out of ten. £21Hie{l S1OURL Aldeil aled Ul 14

Define limit state and state different types of limit state.
(@2 2ol cqua] Ul 3al (12 wReell UsIR dul.

Give reasons for using partial safety factor for load.
dls Ui ulilue Al Fseell GUAAL scletl 510 #1U).

Write “Xu max/d” ratio for all grade of steel.
e 1% ASetl EE HI2 “Xu max/d” 1l 22010\ dudl.

State equation of minimum eccentricity in column.

slanHL WML A1) Gdgdl of Yol duil,

State maximum distance between bars of main steel and distribution steel

in slab

AWMU YU 3a S|R2loyQlet 2detl Hoildl Ui HedH ¥{dR1d

QL)

Give minimum number of bars and minimum diameter of longitudinal

bar in square column.

€ URA SlEUUL O w11 Al Y (Sete Ul lefl Hudl wa

A EIHL ) ey Ll

State functions of distribution steel in slab.

Q0| SlBloyelet Wldedl sil aaLid),

8.  Determine development length for 16 mm diameter Fe250 grade steel bar
in compression. Take M25 grade concrete

¢ HIEES 2ldel] 16 mm Al dlul U0 WALRIHI &1y dl d-il
S ulleedl aldil 53 silse s M25 dl.

9.  Define shear stirrups and lateral ties used in reinforced concrete members

€. Yndld sl(se Qro Ui GUULIL Adl (21U 21U AW A 4226 218

SISOER
10. State maximum compressive strain in concrete in axial compression and
also define short column.

0. WU elod Hiwd sl(se waAd HI2 HedH sled(dsiRell (5Hd
QUL el 251 SlEHoA]l UL cluul 24 (U]

Q.2 (@) Calculate limiting moment of resistance and area of steel for singly 03
reinforced beam section 300 mm wide and 500 mm effective depth. Take
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Mzo grade concrete and Feais grade steel.
300 mm USlALE A 500 mm HAS51RS GLSIE Hlddl ATorel]
6814 oflH 1L (@112l HlRe2 s 3122 A 2]l WAL
2114,

OR
Explain singly and doubly reinforced section. When doubly reinforced
section is provided?
Ride] wa soie] Ipe1slAS As2Ael YHMA) KUR AsAeld swidl
08514 51| A1 B2
Draw a sketch for a cantilever beam showing reinforcement (minimum
two views).
Ye2leld? oflHHi 3peisldie ULdefl wLs(d £12). RN HL WYL &
ulld €121 )

OR
Draw a sketch for longitudinal view of a singly reinforced simply
supported beam along with shear reinforcement
ALEl Aa 25Ad wa Aol Ipe1slAs oflH HI2 qlofl ey (Setd Luildeil
21U IeislRNee Alsil Y €lR).
Determine development length for 25 mm diameter bar, Fess steel in
compression and concrete Mos.
Feqs 2216 ol Mys 51512 HIS 25 mm Iy bRlddl Hotldlefl
Sdqluie ol sIUeAUL Sl IR 20l

OR
Calculate flange width of Tee beam from following data. Depth of flange
=120 mm, Width of rib=300 mm, Effective span=7500mm
o{1Q WIUG [ddld Uz o] Zl-oflH Ui sdoweil ululy QLlLl. sdoeil
GLSLY =120mm Auilef]l USlN18=300mm MU SIS Wlel= 7500mm
For a limiting section 300mm X 500mm effective determine the Critical
depth of N.A., maximum depth of NA, Total compression and tension
force.
300mm X 500mm <1l 21425125 {12101 As2Uet HIS e i)
512154 GSLe, HedH GSIY), §6 £WIRIMU Hal dRlld ¢{o1 Q8.

OR
A simply supported rectangular beam 230mm X 400 mm (eff.) is
subjected to a factored shear of 180kN. Find spacing of 8mm dia. 2
legged Fe 415 steel grade stirrups if beam is reinforced with 0.8% steel.
Take M2 concrete grade.
Alel 2ld 25ddL 230mm X 400 mm (AUS1RS) GHARY o{lH A5t
UR 180kN il 352S 814 @19l 8. ) 614 0.8% 2214 &l 3915122 539
E1A dl 8mm cUlUell Fe 415 2219 AS AUl 2 legged 21 AWs]
AATaL 214 sisle AS My 4l

An R.C. beam 250mm X 600mm is reinforced with 4nos. 20mm dia.
tensile steel and 3 nos. 16mm dia. compression steel with effective cover
of 50mm on both sides. Find moment of resistance. Take Mas concrete
grade and Feas steel grade.

250mm X 600mm. Gsledlol R.C.C olHa ol «% 50mme]
WUWSIRS  SAR AWl 20mm Uldell 4 o2l UlOUl e-ulvd
2951402 dild Wal 16mm cUlYell 3 <19 U[1] s1)dld 395102
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OR
Calculate the limiting moment of resistance of a simply supported Tee
beam section from the following data: depth of flange=130mm, width of
rib=400mm, width of flange = 2.0 m, effective depth of beam = 800mm,
Moo concrete and Fe 415 Steel
o1 w04 (A1) uRell T-o{lH w1sBsdlnl Riudl qules ofld Ui
o2 s 12l «fl dlHlelol deyefl agldil 52U, s4% <l GlsLE
=130mm, el o] WleelLe5= 400mm, §6°% ol Ulsale ==2.0 m,
AAUSIRS GSLE=800mmSLSIe AS My el 216 AS Fe a1

Draw a neat sketch for a three span one way continuous slab with
reinforcement details.
AR W el Hlddl del 4 $21eyy @G ofl Ip 8102 o] [(dold)
e2lldd] w1g(d €13,

OR
Differentiate between a singly reinforced beam and a doubly reinforced
beam.

[Riatef] woi(dd oilH Aa sl uoi(dd oflH ad) o) dsldd dudl.

Find out limiting value of moment of resistance of a Tee beam with
following data: width of flange=1500 mm, depth of flange=150 mm,
width of web=300 mm, effective depth of beam=600 mm, effective

o1 w04 (A1) uRell T-o{lH w1sBsdlol Riud] qules ol HlR
HIHo2 s Ao ofl dlHlelo deyefl a3ld3) 521, sd% <l GlsLE
=150 mm, 164 ofl UEla1o= 300 mm, 6% <l USlALe = 1500 mm,
WYSIRS GISIE= 600 mm, USRS 5d=50 mm 51512 AS Myo el
1214 AS Fe 415

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

2l-oili of el 56 2l sAHi 41d 82 Yel du).

Differentiate between nominal shear stress and shear strength of concrete
as per 1S-456-2000. Also, discuss the three cases for design of area of
shear reinforcement.

1S-456-2000. WHISL ofl [Het6l [RUUR 24 ol s1s12+i] (21U o8l A
ol dglald aull. (2142 UE]58L otl AA5U oll (SaLeel Hie AR
L IRERIENER)

OR

A simply supported beam 230 x 450mm effective is provided with 3Nos.
of 16¢ bars in tension. The beam is loaded with 80kN/m in an effective
span of 3.2m. Design the shear reinforcement for this beam. Concrete
grade Mao.

A5 [R{ue] qules oflH ol USRS WISBE 230 x 450mm & A
2521elHi 16¢ <1l 3Nos. AUUTIUL Y54 8. o{lMell 3.2m MUSIRS L0l
80KN/m ®1Re[l M1Zld sal Hiu1de B dl wL oflH o (1R
UKE] 50 HI [2A16541 53, 51512 AS My
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Describe critical sections for one way shear and two way shear in column
footing.
slay §(2o1etl dol d (AU el 2 d (21U IR (53156 AsUel of ARl
53U

OR
Differentiate under reinforced section and over reinforced section.
25 V515 A52Uel WA AR V515 A5l oll dslad MUl

Draw a neat sketch showing reinforcement in sectional elevation and
plan view for an isolated pad footing
2 5AlA2Ss US §21oL HI2 UL U1detl AsUeAd A E{|AReA el W Lo
Tuildefl U wWi5(dul el

OR
Give the design step of Two- way slab of Corners held down with
diagram (one view only )
2-d Q1L [SHLEet U YHoxldl uLg(d QRS (AY) Bl SleiR
&E5 Sl 8.
Design a simply supported slab for a clear room size 3.2 m X 7 m. The
slab is resting on 300mm thick brick wall. Take live load as 3 kN/m? and
floor finish as 0.8 kN/m?. Check the slab for deflection only. Draw
sketch showing reinforced details. Use Mo grade concrete and Feasis
grade steel.
A5 UIEL A dsAd 3.2 m X 7 m el AN PLLAL L] M H[2
Q0] [SHLETel 521, w1 A 300mm S| Se-il (edld U 25dd 8.
BAdMIR 3 kN/m? wal §61R [§[+121 0.8 kN/m2 Q1. RAN §51l
SlsAsUel Ui A5 521, 51512 AS Moo el Feqss 2216 S dIUR).

State minimum area of steel reinforcement required for column size
450x450mm. Give diameter and number of longitudinal bars. Draw
sketch of the section and check the clear spacing between bars as per 1S
456-2000.

5164 ALY 450x450mm. HL2 14 UHEH] 5 of YeltiH 4501,
14 W AARA] Wyl Y U e2ld). w183 456-2000. YLl e
WIRell 4 dld(ds 2idR dulell.

Determine the ultimate load capacity of a square column of 300mm X
300mm reinforced with 4nos. 25mm bars. Assuming minimum
eccentricity condition satisfied. Use M2s and Feas1s grades

25mm <il 4 1[N Y56 300mm X 300mm <l ARY SslEUs{] Al
dls FU12 elldl.  dgdy wAR1{1Elel] 2 AN & AH aIR)..

M2s S 51512 Wal Feas AS 21§ 214 €.
Differentiate between one way slab and two way slab.

dol d A6 ¥ 29 Q6] A dsldd MU,

Draw neat sketches both plan and sectional elevation of a reinforced
cement concrete staircase with reinforcement detailing.

R.YLAUL eleR Hi viol Wl lol A A [AAQA HIS UMl S58LeA]
[@ordarR ALgld eR).
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