Seat No.; Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER-VI « EXAMINATION — WINTER » 2016
Subject Code: 3360601 Date: 20-10-2016
Subject Name: Design of reinforced concrete structures
Time: 10:30 am - 01:30 pm Total Marks: 70
Instructions:

Attempt all questions.

Make Suitable assamptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.

Q.1 Answer any seven out of ten. £2UHI2{l SlEULL AUlctell allol AW, 14
Give partial safety factors for load and material strength.

els ol AH2AL cistet 12 Ai@s At uBual 4l

Define clear cover and effective cover to reinforcement in a beam.

ol 1 yuellsR0L HIZ2 2ure 5o el WARSRS saR calluvulRld $3L

Define effective depth and lever arm of a singly reinforced beam.

Rt Y@ oflH 12 425125 GLSLES el cllet? w0l cauvud 3L
Define shear stirrups and lateral ties used in reinforced concrete members.

yucld slgle e dl Guallol ddl @R W¥lwd e derd a1

clluAlRd 53l

5. Give values of maximum stain at outermost fibers in compression and tension
in a singly beam under limit state of collapse by flexure

U cldle e sldwd dsmn aladl Rotell ol Hl shUU™et el SUel HI2

SR gLl GllEl $laLUR IR HetiH R8et ofl et 2l

Give area of torsion reinforcement in a two way slab as per IS-456-2000.

UL AU -456-2000 YHI g A A oL M2 2ot yuellse of Ao wul
Give minimum area of reinforcement in tension in a beam and slab

o1 uol A UL St M2 YulellsR0le] o i dlatsn Ul

Give minimum value of eccentricity and area of compression steel in a
column as per 1S-456-2000

LS. BA -456-2000 YHLEL STAH 1L sIUA ¥ld dasn wal UAZREL

HI2 o3l HeRL Ul

9. Give minimum number of longitudinal bars required in rectangular and
circular column sections.
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Give maximum spacing between longitudinal bars and lateral ties in a column
STEM ML AHLAR Al AUA Az2Re 2l HIE HeTH iR 2,

Enlist different types of beam sections. Also explain why under reinforced
section is preferred?

o€l WEL UsLR oll ol AsUat ofl ALl woltell, 2052 yuclsel AsUet A

12 Gualol A B A uuedl

OR
Enlist various types of limit states and explain limit states of serviceability.

el el UsLR ol [AMle e gl olottal ual UlR{lleld] w2 @ble

w2 UHadl

Calculate effective depth of a singly reinforced cantilever beam having span
2.4m and 1% tension steel type Fe 415.

Rotell yuellszel 3RAR ol Boll dellsS 2.4m Al 1% Rl WElad

YSLR Fe 415 HIZ AARSLRS LSt ofl sttt

OR
A singly reinforced beam size 230 x 350mm effective having concrete grade
M?20 and steel grade Fe 250; calculate limiting moment of resistance of the
beam and its maximum depth of neutral axis.

As Rotell yotellset 230 x 350mm A3 oL ol W2 @RS WA
ABeecd W oy e ofl Mot BLSLE ofl oLl 52 slgle s M20

N R S Fe 250 cll.

Enlist main assumptions of limit states of collapse by flexure in a beam and
explain stress-strain curve of concrete and steel in detail.

old 1l sAsUReA sl Ul [AMe Rz sldwd ofl Yuat tirew 2l ofl el

ootlell wal, sl5le wal WA oll ¥u-Bot oll 5 [Aotcdar aHatal.

OR
Design the cross section and longitudinal reinforcement for a short axially
loaded square column to carry a service load of 2000kN. Use M20 concrete
and Fe 415 steel.

2000N oll @R algetl 5cll 2 AAaAA eudld AR slan o USDE
Al AHLcR Yole{ls20L HE Bt 530 slsle s M20 wA 2let S Fe

415 oll Guallol 53U

A singly reinforced beam size 250 x 400mm effective is reinforced with
3Nos. of 12¢ bars of steel Fe 415 type. Determine its type of section and also
calculate its moment of resistance. Take M20 concrete grade.

As Rlotell wuelseL 250 x 400mm WARSIRS WUSHE alol olHal ¥l
s Fe 415 oll UL 53 12¢ mm et 300t Alotau &l wolddt s Hi
wd B Ut ol R sDE ofl Wl yldsies HRee ofl wel

LRl él 531 sl8le s M20 al.

OR
A doubly reinforced beam size 250 x 400mm effective is reinforced with
2Nos. of 10¢ bars in compression and 2Nos. of 16¢ bars in tension of steel Fe
415 type. Determine its moment of resistance. Take effective cover 50mm
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everywhere and M20 concrete grade.
A5 suell yuellsWw 250 x 400mm AUUBRS WUSOE cual oflial ¥Elet

S Fe 415 oll Guallol 531 10¢ mm ol 2010t U2l SLYUet Ui Wal 164
mm ol 20190 A2l ZUot A YA sl Hi 2ud B, e ol W
yAstueds Aoz ofl uel olelddl 5L WAUISLIRS SR 50mm el slEle

3ls M20 el

Find out limiting value of moment of resistance of a Tee beam with following
data: width of flange=1800 mm, depth of flange=120 mm, width of web=250
mm, effective depth of beam=450 mm, effective cover=50 mm, concrete
grade M20 and steel type Fe-415.

olA Wt (Aol uRell T-o{lH {2 WAz s 2R ol @ARRAL
dey el 5@ ofl WeclleS 1800mm, &% ofl GLSLES 120mm, ot ofl
WSEALES 250mm, AUUWSL1RS GLSLS 450mm, UURBRS SAR 50mm, SIEl2

35 M20 WA A IS Fe 415.

OR
Calculate the limiting moment of resistance of a simply supported Tee beam
section from the following data: depth of flange=100mm, width of
rib=230mm, effective span=7.0 m, effective depth of beam=510mm, M20
concrete and Fe 415 steel

olA U (Aol uell T-o{lH 2sBseatol Auell s ol u2
Hee uly M@eat ol @AREROL Ay ofl oletddl 53 sdor ol Asies
100mm, 3ot ofl WsAS 230mm HAUB25 UG Tm, wUUWIS GLSLS

510mm, S[$le s M20 WA e IS Fe 415.

Draw a neat sketch for a three span one way continuous slab with
reinforcement details.

3l 2utet dot A sl AU of [Aotelalrk YoielseL 29 2Lsld €171

AHsdl

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

Rlotell yol@et ol ol seell yul@ct ol a2 oll dgleted cul,
Define development length and find its value for 16¢ bars of Fe 415 steel in
tension and compression. Also show it by neat sketches. Concrete grade M20.

Sacluiles @ou o NS d 531, Fe4l5 oll 16¢ Al HIZ2 st
U 5Lt 1 Aey) Al doll 23U yeL €121 sl8le s M2o.

OR
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,

WS AU -456-2000 YHIE alPoct QR WA wua sldleddl @R @oa
A oll dsleld cull @Qar yuellswel ot datsm ol (Saset HI2 oL 3u
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A simply supported beam 230x500mm effective is provided with 4Nos. of
124 bars in tension. The beam is loaded with 100kIN/m in an effective span of
3.0m. Design the shear reinforcement for this beam. Concrete grade M20.

As AUl WS ol oll AR VUSHE 230x500mm 2 ol SUHL
124 oll 4 olol AldTa Y3cd B. 6{lH oll 3m WURSRS OUAL A 100kN/m GUR
Il a3l sall HL 2 & ol il olH o [BlaR yarellsel e Bxrisat

530 slgle 3s M20

OR
Determine the ultimate load carrying capacity of rectangular column section
230x500mm reinforced with 6Nos. of 32¢ bars Fe 415. Also design the
lateral ties for the column. Take concrete grade M20. Assume that emiq is less
than (.05 times lateral dimension.

AU AR WSAE cllall Sl 230x500mmel 324 oll 6 olol Alelau ¥l s
Fe4l5 Yl uoldd saMl dd 8. slau o weide dRat 3UR4

alBLdl $3 dal A2Re 2t HI2 ueL Baiset 5 sl$le s M20 cl. wial

€min 1S less than 0.05 times lateral dimension.

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 IS 456-2000.

sl WS 450x450mm. HIR WA Yucllswl of ofetdl &sa,
cll Aol olellel aeo(l sl ¥y HL eglell. WS AU -456-2000 YHLEL

WA dRell a2 akelds vidR duly.

OR
Describe different types of isolated column footing with neat sketches

YELYEL USLR oll BUARARS Slem gEat ol g d aetl 53l

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

sl §Eat ol aot A (AR ual g A [ e BElse Aset of aglet

53,
OR

Find out the net upward pressure for an isolated column footing for column
size 500x500mm carrying an axial load of 1600 kIN. Take bearing capacity of
s0il as 200 kN/m”. Take M20 concrete and Fe 415 steel.

Sl WS 500x500mm B AsAA CUR 1600kN clgel 53 8,cll
UAEALS sl oL v de AUuad oyl Wl ARat 3AREL 200

kN/mZ. 8512 IS M20 vial 1A IS Fe 415 Al

Find area of tensile and compression steel required for a rectangular beam
250x450mm for the factored moment 160kN-m. The effective cover to
tension and compression steel are SOmm and 40 mm, respectively. Take M20
concrete and Fe 415 steel

deqlU o1 250x450mm Boll 2§ HlHdoe 160kN-m B,dell HI2
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HI2 ofsH 50mm Wl 40 mm B. s5l2 s M20 Al e s Fe 415 cll.

Find area of tension reinforcement Fe 415 type for a rectangular beam to
resist a factored moment 120kN-m. Assume the effective depth of the beam is
twice the width of the beam. Use concrete M20 and SP-16.

clol ARYU ollU Bof 3528 o2 120kN-m.al IS Fe 415 & ol Sl
yolelsl 12 ol A2 Ul WR effective depth of the beam is twice
the width of the beam. S8l 31S M20 el SP-16 oll GU2lloL 53L.

A one way slab 3.0x 8.0 m size, which is having 150 mm thickness,
supported on 300mm thick masonry walls on all sides. Assume floor finish
0.75kN/m? and live load 3kIN/m? Determine area of main tension steel and
distribution steel as per SP-16.

oot & Aol 3.0x 8.0 m o{l 2SS 150 mm & Wl 300mm S| glaud ofl
AR oy Ul 25dd B. sl (BAlal 0.75kN/m? Ul AlSd dls 3kN/m?
Rl AL HE SP-16 YHIGL A8l St Wld el BRZoyast ¥ ol
A2 2l

A two way slab 3.0 x 3.5m and 130 mm thick is provided with 8¢ bars @ 190
mm c/c along shorter span and 8¢ bars @ 200 mm c/c along long span. Check
this slab for cracking and deflection as per IS-456-2000, Take Fe 415 steel.

& A A0 3.0 x 3.5m ol HSLS 130 mm ol AWER RULel Ui 8¢ bars @ 190
mm c/c Wl 8¢ bars @ 200 mm c/c AR Wlal Hi VI B. WH. VY -

456-2000 YUHISL 2oL ol 3(30L Ll 3sAsuot 12 As 5L el S Fe 415
Al

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

RCC £lER Hl olal wellol ol Aot H2 yuellsw ol [@QotdaR
s €1,
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