Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IV-EXAMINATION — WINTER 2015

Subject Code: 3341304 Date: 07/12/2015
Subject Name: Structural Design & Drafting
Time: 02:30 PM TO 5:00 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.

7. Use of 1S:456-2000,1S:800-2007, SP-16, SP-6 are allowed

Q.1 Answer any seven out of ten. €20l SlEUBRL Ulcotl scllol UL,
1.  Define characteristic strength
U 3352R%s sl cautvaul qL.
2.  Explain Limit State of Serviceability
. ([ARe ve ws UdRARQAZ aulda.
3. Enlist various grades of concrete specified in IS : 456-2000
3. 1S:456-2000 YHIRlell Sl(52ell QYU s el
4.  State criteria for minimum eccentricity of column
¥. dotell dYdH G3adl H2al [RaH cvll.
5. Define singly reinforced beam and Doubly Reinforced Beam
U Rotell a81s ol wal solell 281§l ollioll cautvail L.
6.  Write the formulae for calculation of Development Length
5.  Sadude A Wudle] Yot Al
7.  State minimum number of bars required for circular column and square
column.
9. A dal ARYU SlAH MR dydd 32cl Aol %32 ud a waudl.
8.  Define Nominal Cover and Effective Cover.
¢.  adlad saR dal 8%sdla saRell catvaul AU,
9.  What is minimum reinforcement required for slab as per 1S:456-2000 ?
€. 15:456-2000 YHIQ RAG HIZ AYcH decll Aol %32 ud ?
10.  State the assumptions made in limit state of collapse for flexure.
0. [@ARe Rz A SlAW 52 $AsH Hizell YduRouall cvll,
Q.2 (a) Draw the neat sketch showing reinforcement details of one way simply

supported slab.

YR () AEL FlA 2sAd det A QAuell Aol olsarll ealadl e wgld 03

ElRL.

OR
(@) Draw neat sketch of elements of steel roof truss.
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@) Rld 50 ot QAu ewdll e2ladl e augld 1R

(b)  Draw neat sketch showing reinforcement details of double reinforced beam

() solcll R8BS olldetl Alutell ssarll ealadl e gl €,
OR

(b) Draw neat sketch of Howe truss, Pratt truss and Fink truss.

(@) 8la 2, Ye g Aa (55 goll e wugld €1

(c) Draw the neat sketch showing reinforcement details of square isolated pad
footing.

(5) AR wwAALS Us gleotett Alauell olsarll ealadl e 2ugld
elRl.
OR

(c) Draw various types of welded connection

(5) QAU ysirell ARs Hsal e2lladl a9 sl 1R

(d) Draw neat sketch showing reinforcement details of RCC Lintel

(s)  WURALAL [@ed ot uldiaell slsarll ealadl 2w wigld R
OR

(d) Draw details of ridge joint.

(s)  Reos Aldeqll (Aatcl eallacl e gl €,

Q.3 (@)  Calculate limiting moment of resistance and area of steel for a singly reinforced
beam section 200 mm wide & 400 mm effective depth. Use M20 grade of
concrete and Fe415 steel. Use SP-16.

Usl.3 (W) SP-16 oll GUNoL 531 200 mm UBloU Al 400 mm 8353l BLSLE URlCLcll
Rotcll Watslds ol 1R @RS ANz ws MWee U ¥ld ol
AR A M20 s sl(Be wal Fed15 s WA cluR.

OR
(@)  Define development length of reinforcement bar.
1) 2etsllbe ddauell Sacude couse(l catval W,
(b) Determine the ultimate load capacity of a column 500 mm x 500 mm,
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reinforced with 8-25mm dia bars. Assume that minimum eccentricity is less
than 0.05 time the lateral dimensions. Use M20 grade of concrete and Fe415
steel

(1) 500 mm x 500 mm AUSOE Al NS S\EAHA 8-25mm U oil AUldi2ul
ad yu@d st B Al SletHoll HedH elR ddet sRcloll Ml
A AYdAH BSdaucdlAotl A2RA SlaANotoll 0.05 2R B2l e .

M20 Js Sl(s2 wal Fed15 s Rl aluRl.

OR
(b)  State effective length of column for various end condition as per 1S:456:2000

() 1S:456:2000 YHIQL SleHe{l (Al Aos (32t HZo(l wARS12S ol

oIl

(c) A RC beam rectangular in section 300 x 500 mm effective is singly reinforced
by 4 nos of 20 mm diameter. Fe415 grade steel and M20 grade concrete.
Determine moment of resistance.
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300 x 500 mm AUUWRS WISVE URlcdl RdIl R8a15s ollial 20 mm
Y ol 4 Al dd Yyol@d 53 8. Al ofld ol W2 s WReEe

Al M20 s 552 Wl Fed15 As RlA clUR.

OR

Design a singly reinforced rectangular beam section for the factored Bending
Moment 150 KNm. Fe415 grade steel and M20 grade concrete. Effective depth
to width ratio is 2. No other checks are required.

150 KNm o{l ¥s2§ cll3o1 e 2 Rotell 28t 8lals ol Astet (33L8et
5. M20 Js Sl(s52 wa Fed15 s Rl cllUR. AU8125 GLsle
Uslous ol 20 2 8. 518 As Acltell %32 ool

Design the short square column to resist factored axial load of 2000 KN.
Assume 2% of longitudinal steel reinforcement. Determine size of square
column and area of longitudinal reinforcement. Fe415 grade steel and M20
grade concrete

2000 KN ol 352§ clls e s2cll HI2 W0 AR™ Sl Bxiiset 3.
2% ARYBolcd Wl WetsldHe URl. SldAHey HIU AR Al [Solcd
Bl el AR Ancl. M20 s sl(Ee wa Fesl5 s RlA

YR

OR

A singly reinforced beam section 300 mm wide and 500 mm effective depth is
reinforced with 5 nos. 20 mm diameter Fe 415 grade bars. Compute spacing of
8 mm mild steel two legged stirrups for a factored shear force 200 KN. Grade
of concrete M20.

300 mm  USOUE el 500 mm USRS ASlE  uddl Rl
eSS ollHal 20 mm i oll 5 AU ad Yr(Act 5 8. 200 KN
ol 352§ Rlar Sl R 8 mm el g A HBES Wl R2Wg
Q0oL 0. M20 s sl(52 al Fed15 s WA cluR.

Find the moment of resistance of 12 c¢cm thick slab reinforced with 10 mm
diameter bars at 150 mm c/c. Use SP16. Use Fe415 grade steel and M20 grade
concrete.

12 cm %SLE YRleldl A 10 mm el U@L 150 mm c/c RARL
A yolAd s © . Al :Act ol HHe As 2WAee WA M20 s

Sl($2 vl Fed15 s ¥Rl clUR. SP16 clluRl.

OR
Define One way simply supported slab. Write the criteria for minimum
reinforcement in one way simply supported slab for Fe 415 grade of steel

ALEL AA 2sAA det A Al catvaul AUl WEL 3la 2sAA del A

AL U2 Fe 415 s RlA HIZ AYdH WatSlANeall steRaul sl

Design main steel and distribution steel for a simply supported one way slab
for an effective depth 100 mm and effective span of 3 m to carry total factored
load of 9 KN/m?. Use Fe415 grade steel and M20 grade concrete.
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Q.5
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100 mm ol WASRS ASIY Al 3 m WUISRS Ulet Ul AULEL
A esAc dot A RAGL UR 9kN/m2oll $A ¥528 R A 8. dl Al
Bl Aol [SR2oYet Rl ol Bt 5A. M20 Js 552 wal Fed15

s ¥lA clu

OR
Explain the procedure to design simply supported one way slab with all
necessary checks. Also indicates various IS provisions.

el A 2sad ot A A6l Bateset Hizell utuld 33 w8, A/,

YQxet dat %33l As wd aula.

Design isolated square pad footing for a square column 320 mm x 320 mm for
axial load of 700 KN. Use Fe415 grade steel and M20 grade concrete. Take
safe bearing capacity of soil 140 kN/m?. Check of shear is not required.

700 KN il (82l GR aet $cll 320 mm x 320 mm AUSBE RAclcll
Sl M2 ARYU WsAARs Us glRotell Baget 5. 1idlell As ARoL
$URIE1140 kKN/M2 B, Q2R Asoll %32 otel. M20 As sl(5e W Fed15
As Klet Ul

Determine total wind load action on the roof truss having following data

1. Span of roof truss =16 m 5. Location -= Ahmedabad
2. Rise of roof truss =3 m 6. Permeability = medium
3. Spacing of roof truss = 3.5 m 7 . Life =50 years

4. Mean height=25m 8. Catergory 3 Class A
o{lAoll 35 2 UR ALl 5A Udet elR ofl aeLddl 52

1. 3% 2ol AUt =16 m U, U0 -= AUHELCUE

2. 3% g¥oll AP =3 m S Permeability = R(San
3. 3% 2o WWRDL=35m 9. %clet 5L =50 oy
¥. URAA GUY =25m ¢. 3203l 3scid A

Determine the bolt value of 20 mm diameter bolt connecting 10 mm plates in
Single shear. Grade of bolt is 4.6 and grade of plate is 410 MPa.

10 mm osst8ell A2 sl 20 mm cllell olled ol Rolcd QR Hi

ol Acy Ml ollcaall S 4.6 B WA WA2all S 410 MPa B.
Determine the total Live Load for roof truss as mentioned in Q-5(a) .
Q-5(a) Hi £20Act 35 2 HI2 & ABAAS ofl 2Ll 5.
Explain various types of welded connections.

el WEL USLRall ACSS Salslal crlal.
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