Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -VI + EXAMINATION — WINTER 2015

Subject Code: 3360601 Date: 19/12/2015
Subject Name: Design of reinforced Concrete Structures
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1.  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 only simple calculator is permitted.
English version is authentic.
Use of IS —456:2000 and Design Aid SP — 16 are permitted.
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Q1 Answer any seven out of ten. eatiell Sleugl Aldotl wallol AW,
Why steel is used with concrete? Give different steel grades.
slsle WA WA 3H duAA B ? Yl YEL UslRell WLt s WL .

Calculate flexural strength and modulus of elasticity for M25 concrete.
M25 slsle MR SASHRA WA Aol WYY 3g st ol .

What is the design shear strength of M20 concrete grade, 200 mm thick slab
having 0.5 % tension steel?

3. M20 slsle s, 200 mm %St AN A 0.5 % dllel Wlet 1 Bt 2l U dedl
U9?

4. What should be maximum spacing of main and distribution bars in slab?

¥, AL M v A [AdRel Alal W ay Hi ay QAL deg 8lg s ?

5.  Calculate flange width of a T-beam from the following data: depth of flange =
120mm, width of rib = 350mm, effective span = 7.5m.
U ol 1 Al ol Asl (Qotd wAAl sla AL s ol udlous 2w, A% ol Gsie =

120mm , 3ot ofl USLOUE = 350mm , WUURSIRS FUlet = 7.5m .

6. When dowel bars are to be provided in footing? Also give minimum no. of
dowel bars to be used.

5. gl dl Nad Al s ysai WA B ? Slact ldlauell el 1l WS vl
el cAwl .

7. What is the design shear strength of M25 concrete grade section having 1 %
tension steel?
9. M25 slgle Asalon As2Aet HIZ 1% dllel W¥let 12 Baset Al B el ad?

8. Determine development length for 20mm diameter Fe 250 grade steel bar in
compression. Take M20 concrete grade.

¢. Fe 250 ¥ld Jsalal A 20mm AU {0 ewaHl 8l Al Aell dacduRoe
douss awell. sigle As M20 A .

9.  Explain over reinforced section & under reinforced section.

AR WolHRE Ul S Wt SRS Aslet UMl

10.  Write the minimum & maximum % of longitudinal steel and its minimum
diameter to be used in column.
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Sl dURldl Al RYSloldt WA HR ottt Ual HedH % AHY Aol ootrlH
SIETNCL

For a limiting section 200mmx 300mm effective determine the following for
M20 grade concrete and Fe250 steel grade. :

i) Area of tensile reinforcement

ii) Limiting moment

As AlHlElol Aot oll UUBBRS WSOE 200mmx 300mm & %l slsle A M20
¥l As Fe250 8la dl Aol M2 i) delel WElet of Aaso i) dlldlol A2 0.

OR
A singly R.C. beam has effective size 250mm x 450mm is reinforced with
3nos. 20mm diameter bars of Fe415. Find moment of resistance. Take M20
concrete grade.
As Aol wR.AlL ol ofl MA/B1RE UETH 250mm x 450mm & WA uL o{lH 20mm

UM ol 3 Hollal ad WelH2E sl AUAA flal A sl5le Qs M20 A Flet IS
Fe415 8l dl dof MAee 3§ Mo .

Using SP-16 for a limiting section find out constants for :
1) N.A. ii) lever arm iii) Mu, lim. Take M20 concrete grade and Fe415 steel
grade.
A2l Asaet U2 SP-16 oll GUAIL s3A ol Aol Mol WANISL WA i) Rjzc
wet i) dlar a0 iii) dlldlol A6z, slsle Qs M20 wal Rt s Fedls Al

OR
Draw a sketch for longitudinal and cross sectional elevation along length of a
singly reinforced, simply supported beam along with shear reinforcement.
AEl A 2sad el APIAl WSS olld W2 AlYRslact dal wsdeatl 2l
RGN Aot WU ENR.

Calculate area of tensile steel for a singly R.C. beam 230mm x 380mm size
and factored moment 60kN m. Take M20 concrete grade, Fe500 steel grade
and effective cover 35mm. Use design aid method.

As ALl 2Rl ol 3 Boll W% 230mm x 380mm Sl2A Ul Asil UR 60kN m oll

$5225 HlHoz cldlcdl &l Al dua dollan of Axgm . Slsle Ys M20 ua ¥l
S Fe500 el AUURS1RS sl 35mm Al SlBlEel ASS ofl Heel o1l 52

OR
Design a singly R.C. beam of rectangular section with d = 2b to resist a
factored moment of 100kN m. by analytical method. Use M20 concrete grade,
Fed15 steel grade
As Al AR duU ol Asalet ¥ BUL d = 2b St Aol M 100kN m ¥528
Ao 0MRe sall Hizell SlotgSat sA. slsle s M20 el Bl s Fed15 Al

A simply supported rectangular beam 230mm x 415mm (eff.) is subjected to a
factored shear of 150kN. Find spacing of 8mm dia. 2 legged Fe415 steel grade
stirrups if beam is reinforced with 0.85 % steel. Take M20 concrete grade.

ALEl A 25Acl 230mm x 415mm (AAWIRS) AUUR™U ol As2et U 150kN oll
%5228 2R S Al B oAl ol 0.85% WAt Ul WSS s 8lal Al 8mm UL <l
Fe415 Bld s alal 2 Qs WRWL of W{laL 2t . slsle s M20 wal Blet s
Fe415 cl.

OR
Find spacing of 8mm dia. and Fe250 grade stirrups for a cantilever beam of 2m
span. The beam is 250mm x 500mm (eff.) and is reinforced with 0.75% tensile
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steel. The beam is subjected to U.D.L. of 40kN/m on entire span and point

load 80kN at free end. Use M20 and Fe415.
2m AULletclloll A Bof WUSBE 250mm x 500mm (HURS1RS) S dcl Joelcllar olln

HIZ2 8mm el Fe250 Wl dsallol WRWiof Aflot e, ol deua wEla
0.75% lAd B A Aoll UHAY Wlel UR 40kN /m AHQAZA elr dal 80kN ol
ollgaur Ysct BSL UR AL B. slsle s M20 ual Rl s Fedl5 Al

An R.C. beam 230mm x 500mm 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.

As WRAL ol ¥ Boll A58 230mm x 500mm & AHL 202lot RlA 313 20mm ol 4

aollan da siQaet Wl dy 16mm ot 2 Aollaw Il B olal ey 50mm o
WUARSRS SAR RAWcHl AAA alA Al ollHell Ao g 20 . slgle s
M20 wR Bl S Fe250 Al

OR
Give difference between singly and doubly reinforced beams.
AIAL uU sl REARRS ol oll dglatd wl,
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
oA yoyatoll ([Qotd cltow T-beam ofl MAo2 g AU WL i) $A% ol Usloue=

1500mm ii) Aol ol USlAUES= 300mm iii) WUUERS GSLES= 600mm iv) ool Wlcl= 4
bars of 20mm dia. v) $Q% o{l GSLES = 150mm vi) Slsle As M20 uA Wl s Fedls

OR

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

El-o{lit ofl SlALEet Mol R AW

Find area of tensile and compressive steel required for a rectangular beam
250mm x 450mm for the factored moment of 160kN m. The effective cover
For tensile and compressive steel are 50mm and 40mm respectively. Take
M20 concrete grade and Fe415 steel grade.

Ws 250mm x 450mm ol AU o{lH M2 Aal 160kN m ofl ¥5228 W Noe HIS ARl

U ol WlAoll AI2A WA UU/ISRS 56 ARl Wl gollel WA MR Bojsn
50mm Aol 40mm B. slsle s M20 ua Rl s Feal5 Al

OR

Design a doubly R/F beam of size 300mm x 700mm (overall) . The beam is
simply supported of span 6m and subjected to total u.d.l. of 85kN /m on entire
span. Take M20 concrete grade and Fe415 steel grade.

300mm x 700mm (overall) WS oll SHUAL TASRS ollil ofl SlAESat 52A. 6m oll et
alol AEL A 2sActl ol uR UM cAolteS UR 85kN /m oll AHAARA R cldl &
slsle s M20 Wl RBld s Feal5 Al

Draw longitudinal and cross sectional elevation of simply supported T-beam.
ALEL A 2sAcll 3l-ollH oll Al WRYSold Bl WUISDES WA EIR.

OR

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

El-o{ld of Aol 58 A scUml A & ? Yal cvll.

Give design steps for two way slab with corners held down.
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2 A QAu ¥ Boil sloll sl dla doll SlegSat oll Y&l cvll.

OR
Give classification of one way and two way slab with necessary points.
ot A U g A AN o (50 w33 Yall WA vl
A continuous one way slab having 3 equal span of 3.5m each with data :
i) L.L. = 5kN/m? ii) F.F. = 1kN/m? iii) M20 and Fe415. Do calculation for
load and bending moments.
3.5m ol 2Rl URUL Lol clol As A6l AL Hizell (Aol L Yool B: i) Al AlS
= 5kN/m2ii) SAR $lollal = 1kN/m? iii) slle s M20 el Rl QS Fed15. Al AN UR
ALLAL ALS Aal Aoslol HWAceo{l a1RLAl 53U

OR
Draw a neat sketch for the one way continuous slab with 3spans having
minimum two views.
cot A 3 ¥Ulel cllow UL ol M2 el AL A ) bRledl U gl R
The room for a office building 3.2m x 9.2m is covered by the slab. The slab is
resting on 300mm thick wall and resisting L.L. = 2.5 kN/ m? Design the slab
and check it for cracking and shear only. Take M20 concrete grade and Fe415
steel grade.
3.2m x 9.2m AER ol As AFU &L oll 31 UR Aolldd AN 300mmell tsLeSel{l

Elaldd UR 25AAl B el Aoll UR LL. =25kN/m2 Al B Ax ofl BTl 5 el
Aal 350l Ax laR e As s2A. slsle s M20 wal Bld s Feal5 Al

Design a short axially loaded square column for a factored load of 1.2 MN.
Take M20 concrete grade and Fe415 steel grade. Use 1% longitudinal steel.
Boil UR 1.2 MN oll uglla ¥s528 ek Aldldl 8l dcll gst ARYU sleHell (S8t s3A.
sletis] Al RYSloldd Wl 1% dal slsle As M20 wal ¥ s Feal5 Al

Design a square footing for an isolated column 500mm x 500mm size carrying
an axial load of 1.5 MN. Take S.B.C. = 200 kPa, M20 concrete grade and
Fe415 steel grade. No any check or sketch is required.

500mm x 500mm AU SlAH HER UBAALS AR §EloL ol [Saseet 5. Sl uR
1.5 MN oll el ek cddl ® S.B.C. = 200 kPa el slsle As M20 ual ¥l s
Fe415 Al 518 Rl As ¥ BA ofl %32 otell .

Determine the ultimate load capacity of a circular short column of 400mm dia.
reinforced with minimum no. of bars of 25mm dia. with spirals. Take M25
concrete grade and Fe415 steel grade. Assume minimum eccentricity condition
satisfied.

400mm AU NAUSIR &5 SlAH %l 25mm calldoll ofolciH Al clol Ulauel

RUASRS 52 flal A Aoll HedH R Actell UL ofl sl s2A. sigle As M20
U Wl As Feal15 Al oottt AAoglAEl oll AR Ut & Acll wren 53 Adl .

Draw neat sketch showing sectional and plan view for an isolated sloped
footing for a square column with dowel bars.
ARYU Sl Mol Sladt UGl WAt AWBAARS AU gEolotl A Euilel Bal ¥

Wlol Aol Aot £aleldl 2Ure WBAU €13\,
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