Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -6 (NEW) EXAMINATION - WINTER-2020

Subject Code: 3360601 Date:09-02-2021
Subject Name: Design Of Reinforced Concrete Structures
Time: 02:30 PM TO 04:30 PM Total Marks: 47

Instructions:

1. Attempt any THREE Questions from Q.1 t0oQ.4. Q.5 is Compulsory.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & Communication aids are strictlyprohibited.
5. Use of only simple calculator is permitted inMathematics.
6. English version isauthentic.
Q.1 Answer any seven out of ten. €22l SlEULL Alclotl sl WL, 14
1. Find minimum steel area of Fe 250 Grade in a slab having overall depth of
150 mm.
1. 150 {l {l A SIS URladl A Ui Fe 250 s BlA ol AyclH
A3l A .

2. Find effective span of Simply Supported beam having clear span of 4.5
meter , which is rested over 300 mm thick brick wall and having effective
depth of 450 mm.

R AR A 2sadd olldeal wedl oual 4.5 Hle & wua ol1 300
Ml o8l dlancdt Gur 2stacdt 8. ofld ofl waRsles 3wl 450 H{lHl

alal cl ollHoll AUARSIRS dU Y.
State minimum and maximum tension steel provisions as per IS 456-2000

3. IS 456 — 2000 YHIQ oYolriH el HEUH dQUd Wl el

ofl21l Ul

4. A 230 x 600 mm column is reinforced with 4 Nos. 16 mm Dia
longitudinally. Check the column for cracking along 600 mm side.

¥. 230 x 600 HlHl ol SldAH 4 Nos. 16 HlHl el Xl s

saldl AAA B. 600HHloll vy UR slcHal (5o As s2A.
5.  State the condition to design the beam as Doubly Reinforced Beam.

U, SHAl oSS oflioll SlostomteSot sal Hizell 2RAl wRuAl.

6.  Find Shear Strength of Concrete if beam is reinforced with 0.8 % tension
steel . Use M20

€ gl olluul 0.8% doud Rl s Al slsdle ol a2 3URZE 2.

M 20 cllURl.

7. Find out tension steel area for a beam 230 x 400 mm effective. Assume
balance section. Use M20 , Fe 415

9. M 20 ol Fe 41500l GUl2NoL s3A 230 x 400 HlHloll WAuRS1RS
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10.

0.

Q.2 (a)

U ()

(a)

()

(b)

(A1)

(b)

()

HlUoll QA2 AsAot ol W2 dliel R¥letell A3l 0.

A simply supported one way slab is reinforced with 8 mm Dia @ 180 mm
c/c to resist tension due to Flexure. Depth of Slab is 130 mm effective.
Check the slab for cracking.

AR Ala 2sad det A A 8l et 180 HIHl c/c ¥lad
LCllRL ARQUAL Gl otHoAYRl USel Sall HIS oG SRAUML AUAA B,

ol AR1Rs 3t 130 HlHl 8lat Al QA 3(Soui As 53

A beam 300 x 600 mm is reinforced with 2 Nos 20 mm Dia of Fe 415 in
Tension side. Check the beam for cracking.

300 x 600 Hl{lall olli 2 Nos. 20 HlMl cauetl Wl deua sy

oG SAHL AUAA B, ollHal 3(SoHl As A Fe 415 clUR.

Calculate Development Length of 22 mm Dia Fe 250 Grade steel bar if it is
used in compression. Use M20.

22 Il ol Fe250 soj Rl SUYAAHL cluRclle] 8l dl d
¥ldtoll Sacdluilee calles el M 20 clluR.

A RCC beam having effective dimension of 230 x 400 mm has to carry
factored Bending Moment of 73.6 kN-m. Find out Tension steel area using
Design Aid SP-16. Use M20 , Fe415

230 x 400 Hl{lotl wURERs HIUatl WRYR olH BUR 73.6 kKN-m
of ooyl Al 8. SISl WS SP -16 WA M 20 , Fe 4154l
GUl20oL s3lal deta Rlet ol A3 .

OR

A RCC beam has effective dimension of 230 x 500 mm is reinforced with 3
Nos. 20 mm Dla of Fe415 in tension. Find out Moment of Resistance of
beam using M20.

230 x 500 H{lH{lof uA8R5 HIUall URR{ ollHal Fe 415 Jsall
3 Nos. 20 mm ™ol WAl wotg sRAHL WWAA B, M 204l

G20l 53R ollHell stiatyll el kL.

A RCC beam of size 250 x 450 mm effective is subjected to factored Shear
Force of 350 KN. Using IS 456 — 2000 , check and state whether the beam
can be designed for shear or not. Use M20

230 x 450 H{lHlo] uAHRE HIUll WRAR{ oll1 UR 350 kN oll
3522 2llaR S cldld 8. 1S 456 — 2000 oll GUl2AoL 3l A
ARLAIL 53l Ul 3 ollda 2llaR M2 SleSat 3 st ¥ otel ?
M 20 cllURl.

OR

Find out tension steel area required for a beam having effective dimension
of 300 x 500 mm to resist factored Bending Moment of 90 kN-m. Use M20
, Fe 415

300 x 500 Hl{l of w818 HIUsll o{lHHl 90 kN-m of otiatyel
Usol scll HIS dlllel oy U Rl A2l WLl M 20 wal Fe4dls
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Q.3

U%. 3

(c)

(5)

(c)

(5)

(d)

(S)

(d)

(S)

(a)

)

cluR.

Find spacing of 8 mm Dia , 2 Legged stirrups of Fe250 Grade to resist
factored Shear Force of 120 kN. The beam has effective dimension of 230 x
450 mm and it is reinforced with 0.8 % tension steel of effective cross
sectional area of beam. Use M20.

230 x 450 Hl{lo] uAE1Rs HUsll 6l UR 120 kN oll 3522 2l
Sl Al B. ofl1 0.8% doua Wladl vung scAHL AAA B.
gl calldtotl Fe250 Asatl wefludflal el Vit AU M 20
aAluRl.

OR

Find spacing of 8 mm Dia , 2 Legged stirrups of Fe250 Grade to resist
factored Shear Force of 150 kN. The beam has effective dimension of 230 x
450 mm and it is reinforced with 3 Nos. 20 mm Dia steel of Fe415 in
tension and out of which 1 No. 20 mm Dla steel is bent up 45 Degree. Use
M20.

230 x 450 Hl{lo] w815 HUsll 6l UR 150 kN oll ¥522 2R
S aldld 8. ollid 3 Nos. 20 mm el Fesls Ysoll Wl
dlllel ol Wolg sRAHL A B Aol Al 1 No . 20 mm
o] Rl 45 Sofl UR Aoz s 8. 8IHl calyoll Fe250 sall

tcfluo(lal RNRW ol B dRA . M 20 <UL

Draw longitudinal cross section elevation of staircase having single flight.
Assume and mention all details regarding Going, Trade , Riser , Landing
width , waist slab Thickness , Reinforcement details.

Roldt scllsfe clowl ElERo] AUlES olley URell WISBE &Rl 0Bl
2s , ATHR , Aslolell usloues |, Afe WAl sleS Ul W
gcllHl AAA Wletoll flotdl Ul Aad s Ul

OR

Draw longitudinal and cross sectional elevation of Cantilever beam.
Assume and mention all details regarding span , support width , size of
beam , effective depth , all types of reinforcement with its all details.

$2lllar ollioll dalle ollogell Wal Aol A WUSAE Rl WLt
que dlsa olldett Hiw , wuRsRs 3w, Ud ysRell Alcs
scllHl AAA Wletoll lotdl Ul Al Rl

A cantilever beam having span of 1.3 meter has effective depth of 300 mm
and it is reinforced with 1.0 % tension steel of Fe415 31S. Using Design

Aid SP 16, check the beam for deflection. Use M20
Flllar olldal oucl 1.3 Hle: 8 ol wAsRs 3w 300 HlAl

o Al ol1 1.0% deua Rladell uolg sl MAA B, SlALESat
ALES SP -16 val M 20 , Fe 415 oll GUl2oL s3lal ol SlsAsatot
R AS s3A.

OR
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(a)

(W)

(b)

(A1)

(b)

()

(c)

(5)

(c)

(5)

Find out Tension and Compression Steel area for beam 250 x 400 mm
effective to resist factored Bending Moment of 144 kN-m. Consider d/ =40
mm. Use M20 ,Fe415. Use Design Aid SP 16 Flexure Table only.

250 x 400 HlM{l of wARSRS Mol o{lHMl 144 KN-m of olMatyul
Usol 5cll HIZ dlllal A 516t Rl WAL Sl ASs SP
-160ll AR 201A Wl M 20 , Fe 41501l GUl2oL s3lal K. d’=40
il A

Find out torsion steel area and Spacing of 8mm Dia steel in a Two Way
Simply Supported Slab which is reinforced with maximum +ve steel area of
300 mm2 . The shorter span of slab is 3.0 meter. Sketch the torsion steel
details.

ULEL A 2saAdc ¢ A WAt 51 aual 3.0 Hl2R B Ual Al WAc
HedH 300 Hl{lz  +ve Rld tallRl ol SAUHL wWAA &, Al
A HER 2elet Wletell Adlal dar A He sl el Wldsll
UdRAA A et Bldell flotd g2ladl WA €l

OR

An Isolated slope footing of 3.0 x 3.0 meter under 300 x 300 mm column
has Overall Depth of 700 mm at column face and Edge Depth of 350 mm.
The footing is reinforced with 17 Nos. of 10mm Dia of Fe415 in both
direction. Assume effective cover of 55mm. Consider factored up
pressure=270 kN/m2 . Check the footing for One Way Shear. Use M20

300 x 300 {lH{l slan {lA 3.0 x 3.0 Hle? ol &l cwl wal ¥
BUL 700 HlHl ol sc Sra sldn wIn W st BUR 350 HlHlell
S B, Al WMl Fe415 Jsell 17 Nos. -10HlHl cuds] A id
ollyy lolg sRAHL wAd . uwuHl 55l wARsIRs s Al
wal Gur oflAell 270 kN/m R %522 YR Adld B. M 20sl

GUlaloL 831 uallal dot A laRHL As s

Find out Moment of Resistance of Tee beam having following details.
Flange width = 1200 mm , Web Width=230mm , Depth of Flange=150 mm
, Effective Depth=450 mm , Area of Tension steel=804 mm2 . Use M20 ,
Fe 415

OR
8l ol 12 ol A Wldloll GUl0L 53| otiatyQl UsetetH
.
sA%all uslougs=1200 Hl{l , Autell uslougs=230 Hll , sARell
steS =150 HlHl , wARsRs 3w =450 Hl{l , dvua Rldell

A2l =804 HlHl2 , M 20 AA Fe 415 cAlURL.

Find out necessary steel area for a beam 300 x 500 mm effective to resist
factored Bending Moment of 290 kN-m. Consider 50 mm effective cover at
top and bottom of beam. Use M20 , Fe415

300 x 500 H{l{l wRsRs Wu aw ol W2 290 kN-mej

olialyll Usel sall M2 %33 Wlatoll A3l Wl ol ofl Guz
416
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Q.4
Us. ¥

(d)

(S)

(d)

(¥)

(a)
(A)

(a)
(A)

(b)

()

(b)

(A1)

(c)

(5)

Ual o{lA 50 HHlof AU/SRS 5cR AL M 20 sl Fe 415 AlURL,

Design a rectangular column having width of 300 mm to carry an axial
factored compression load of 1500 kKN. Assume 1.1 % compression steel of
Gross area of column. Use M20 , Fe 415

1500 kN oll aellal ¥s5e2 eled ol HIZ dolARU sleHo{l SlteSat
5. slcdell usloue 300 HlMl wa SldHall et AZl2Atell Al
1.1% L0l 2l A2l Al M 20 3ol Fe 415 cllURl.

OR

Design a circular column with helical steel to carry axial factored
compression load of 1500 kN. Assume 1.0 % compression steel of Gross
area of column. Use M20 , Fe 415

1500 kN oll aella ¥s22 Lot ol HR dAsc Rl GUl0oL s3la
ddousix slarell Slaaeat 5. sletoll s Al2Aloll AAML 1.0 %
109001 R AI2AL Al M 20 Wal Fe 415 clURl.

Differentiate between One Way and Two Way Slab.

cdot A el 2 A AN ARell dAslelct el

OR
Draw Stress Strain Diagram of Singly Reinforced Rectangular Section.

AUs olly GU WeG AGARA Aselol HIZ WA wal SlALUH

el

Design a Simply Supported Slab having effective span of 3.2 meter.
Consider Live Load = 2.5 kN/m2 , Floor Finish = 1.0 kN/m2. Use M20 ,
Fe 415. Do not check the slab for shear.

A€l A 2sAd 3.2 HleRoll MAR/SIRS UL clal QA SlteSat
5. Al AS =2.5 kN/m 2 , SAUR slollal =1.0 kN/m 2 A M 20
Ul Fe 415 cllURL. A0l LAl A5 sclloll %32 el

OR

Draw Plan and Longitudinal Cross Section Elevation of Four span one way
continuous slab. Assume and mention both direction span , Depth of slab ,
Reinforcement in either direction

AR 2O Al col A AL WA Wellol Aol AUlE ollyy URell
USVE ERL  Gial vllyetl U0 , Al HSE Lol ol of ¥lAd

UL Wal xRl

Design a Simply Supported Slab having effective span of 3.2 x 3.2 meter.
Consider Live Load = 3.0 kKN/m2 , Floor Finish = 1.0 kN/m2. Use M20 ,
Fe 415. Do not check the slab for shear. Assume corners are held down.
Draw plan and cross sectional elevation along both side using design
details.

AEl A 25Ac 3.2 x 3.2 HleRoll UARSIRS U0 clol @Al
RSt 5. ASAd AS =3.0 kN/m 2 , AR Glo(lal =1.0 kN/m 2

AL M 20 Ul Fe 415 cdlu. QAN l2Rul A5 scllell 32 ool
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Q.5

us. u

(a)

()

(a)

()

(a)
(A)

Weldl ol dRg ussl Ruadl wad B. Sloaga weldlall
GUl200t 531 ellol WAl oladl oll%ell QLN dARgell BUSBE ENRL.

Design a Pad footing under 300 x 300 mm column to carry axial working
load of 500 kN. Consider S.B.C of soil = 180 kN/m2 . Do not check the
footing for shear. Use M20 , Fe 415

500 kN oll a1&lal aslol etR dget sl 300 x 300 HlHl sl A
s aeu Ullell Slostget s Hdloll dciHd Aol &HAl 180
kN/m 2. utllal 20laR 12 As scllell %32 otell. M 20 Wal Fe 415

aluR.
OR

Find out Moment of Resistance of Beam having effective dimension of 250
X 400 mm, The beam is reinforced with 4 Nos. 20 mm Dia of Fe 415 Grade
in tension and with 2 Nos. 16 mm Dia of Fe 250 Grade in Compression.
Use M20

250 x 400 Hl{l w18 WU atol o{lH %1 Fe415 Ysell 4 Nos
20 Hl{l caut ol Rl deua ey UR el Fe250 ASell 2 Nos
16 Hl{l cauotl ¥l eolll oy UR wlog sAML wAd sl

Al olHoll otiotyQl AsatetHAl L. M20 Ul
OR

Define Limit State , its main and sub limit states.

Allle R ol caltval WA Wl Aol Yud YsiR Aol dell V2l YsR
oLl

K % K K K K K K Kk k K
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