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:456-2000,15:800-2007, SP-16, SP-6 are allowed
Q.1 Answer any seven out of ten. £2HIZl SIHUBL Ulcloll Fellel UL, 14
1. Define characteristic strength
1. 5352R%s Paoll catvarl 2l
2. Explain Limit State of Serviceability
. [ARe 2 s AAEEAZ] ael
3. Enlist various grades of concrete specified in IS : 456-2000
3. IS:456-2000 YHRlell siEeeit @Ay s cul.
4. State criteria for minimum eccentricity of column
¥, ool dyci GERadl dzel Ran dul.
5. Define singly reinforced beam and Doubly Reinforced Beam
U [Rotell 28etslals ol wal socll 28a8lds ofluell cautvar vl
6.  Write the formulae for calculation of Development Length
s. Sadude du alucls] Yot cull.
7.  State minimum number of bars required for circular column and square
column.
9. oA daul ARU Slen M2 dydu seal ltas(l %22 ud d ergudl
8.  Define Nominal Cover and Effective Cover.
¢. olfloted saR dal 83sdla saRell catvall vl
9.  What is minimum reinforcement required for slab as per 15:456-2000 ?
¢.  1S:456-2000 YHIA Ac HI2 Ay decl dllaue{l oz Ul 7
10.  State the assumptions made in limit state of collapse for flexure.
0. [@AMRe ®e s sldw R sAsx% HRell ydueuadl cul.
Q.2 {a) Draw the neat sketch showing reinforcement details of one way simply 03
supported slab.
w2 () el Ad 2sdd det A @Auelt Uldauoll olsagll ealadl s wgld 03
e
OR
(a) Draw neat sketch of elements of steel roof truss. 03
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e 5l ot QR el ealladl e 2ug@ €12

Draw neat sketch showing reinforcement details of double reinforced beam

solcdl Wotslls ollmetl ul@ael slsarl ealladl 2y wugl €.

OR
Draw neat sketch of Howe truss, Pratt truss and Fink truss.

gl 2, Yo g ol (55 guoll 2ct2e9 2z €l

Draw the neat sketch showing reinforcement details of square isolated pad

footing.

Al wUBAAs Us ool @2l slsagll ealadl w gl

elal.

OR
Draw various types of welded connection

QR ysizell Acds slsiell ealadl 29 2usd €12l
Draw neat sketch showing reinforcement details of RCC Lintel
AUR.ALAL @ect ot ultausll olsagll ealadl 2y 2ugld €L

OR
Draw details of ridge joint.

[Rer sléieell [Qotedl ealatdl 2et2e 2z €1

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.

SP-16 oll GUASL 5¥1 200 mm USLOW el 400 mm B%5Slel QLSS ULl
Rl 2Wetslls ol w2 @Al Az 2ls @22 ua ¥la «ll

ARl 20l M20 s B2 el Fe4l1s s 2Elel aull.

OR
Define development length of reinforcement bar.

etgldde wldane{l dacdude duse(l cavaal a4,

Determine the ultimate load capacity of a column 500 mm x 500 mm,
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

500 mm x 500 mm BUSHE YRl AS SlAM 8-25mm cally oll uldtau
ol yuldd s B dl sleoll Mo eur dget sRalell el
ltll.cdydi GSladidetl derel stadetell 0.05 oL B2l el B.

M20 5 5l(B2 wA Fedl5 IS @l cluR.
OR

State effective length of column for various end condition as per 15:456:2000
15:456:2000 YHIEl SletHo(l (Qld Res 5820t HIZo{l 5128 clells

orRLLell.

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 A5 WUSBE YRl [l 28a151ds ollial 20 mm
U ol 4 uldlan ad yoldd s3cd 8. A ol ol HWlHe 2y 2Ree

allell. M20 s slBe ua Fe415 s Ed awul.

OR

Design a singly reinforced rectangular beam section for the factored Bending
Moment 150 KNm. Fed15 grade steel and M20 grade concrete. Effective depth
to width ratio is 2. No other checks are required.

150 KNm o{l 3528 ol(So1 dlde 12 Rl 280151ls ol Asalet (33180t
s, M20 35 slBe wel Feal5 35 Wl alu. AUUISRS GLSLS L
yalous ol 22 2 8. 58 As Actoll 32 o2l

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 oll 3528 clls 2B sl {2 & AR sl Bxiset 53U
2% dlFeYBad Wl Wetsldile wR. sleHe) 1 wel dllweySaa

Xlet etgldileedl AR Ancl. M20 s slEe el Fed15 s ¥ld

aruRL.

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  USlOUS el 500 mm AUUBRS QS8 wddl ’oiell
28atsldls ool 20 mm celd ot 5 Al ad yuldd s2c B. 200 KN
ol 3528 [Blar sl W@ 8 mm Ul g Aos HEBES Wlad Rwg
AUloL 2lell. M20 s slEe sl Fed15 s Rl clul.

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

12 cm %SISRl A0l 10 mm ™ol Al 150 mm cfc 2ARDL
A yuldd s 8 . dl Au ol HHz 2s @2 altl. M20 s

sl(Ze wel Fed15 s @l Ul SP16 <Mzl

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 A 2sAd oot A WAo{l catvaul 2l Ul A 2sdAd dol A

Aol HIZ Fe 415 s Wld 12 Ay 26aisldieddl sis2Rau asaudl.

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 Fed15 grade steel and M20 grade concrete.
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100 mm ofl WUUSRS WSS AUl 3 m VUSRS AWlol Ul ULEl
Ad 25dc cot A AW UR 9 kN/m? oll S 3528 R cldl 8. dl Adel
Wl ud BRRoyaet ¥lad ol Baset sA. M20 s slse wal Fedls

s Wl aul

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

AEL Al 2sdd aot A otoll Baset el ueld ozl 2u8. A
Ulldxel dan o33l As 0 ceddl

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 oll u(@a e det Scll 320 mm x 320 mm JUSBE HRAclL
Sl W2 AR wsAARs Us glotell Baget 52U 1dlell As ARl
3UREL140 kv/m?2 B. Bl Asell w32 otedl. M20 As slBe Wl Fedls
s Wl arull

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 =25 m 8. Catergory 3 Class A
o{ldell 3% 2 UR ALl §E Ucst elR ofl aweLddl s2l.
1. 3% g¥ell et =16 m W, UN -= AUHELALE
2. 3% Ul ABB =3 m S Permeability = (U3
3. 3% g¥og AURDOL=3.5m 9. %pclal 501 =50 oy
¥. ARRAA GUS =25m ¢. 32odl 35 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 5L8e{l 12l Ascll 20 mm Uil ollce ol Rt R Ml

ollee ey el ollceell As 4.6 B ol Waall As 410 MPa ©.
Determine the total Live Load for roof truss as mentioned in Q-5(a) .
Q-5(a) HL ealldel 35 2 M2 5c clsaels ol awddl s3l.
Explain various types of welded connections.

%L €L USLRoll AEdS salsaetl cldl.
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