Seat No.: Enrolment No.

DIPLOMA ENGINEERING — SEMESTER — 4(NEW) « EXAMINATION — SUMMER 2018
Subject Code: 3341304

GUJARAT TECHNOLOGICAL UNIVERSITY

Date: 04-May-2018

Subject Name: Structural Design And Drafting
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
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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 in Mathematics.

English version is authentic.

Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML,
Define limit state.

@Re Reoll carvaul wW,

Write the difference between under reinforced and over reinforced sections.
5 WSS el R WetHlAls As2el cAA dAsleld LUl
Define column and strut.

SIAH Aal 2 ofl catvall .

Define effective cover to reinforcement

et GlRIHzol WABIRS scRa(l calluul AL,

Write the equation of tensile strength of concrete.

slslecll 2ABA [ U] Y AVl

Give the value of partial safety factor for steel and concrete

Bld Aal slgle w2 welladt dsdl ¥se weudl.

Write the equation of minimum eccentricity for column

sldAdo{l Ay BSdlaucl M2 of Y2 cAul.

State the value of minimum number of longitudinal reinforcement bar in
circular column

ANAUSIR sleAM HR2 AllReYSalct WatSlANeoll dycn Avaul el

State the cover to reinforcement required for mild exposure condition as per
IS 456:2000.

¢.  1S456:2000 YHIOQ HBES ASRARR 5(320l U2 WelsliAce of saR

oLl
10.  Enlist the various grades of concrete as per IS : 456-2000
0. 1S 456:2000 YHIA slsleatl [@Q(Au s suucl.
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(a) State advantages of steel as structural material.
() Wletoll @sARA HAlJlaAA dl5all sl2AEL sRUA.

OR
(@) Determine the bolt value in single shear of 20 mm diameter 4.6 grade bolt
connecting 12 mm thick plates of grade 410 MPa

() 20 mm Ul 4.6 Asall cllcedl BsAA 12 mm oSty upnadl 410
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MPa Jsoll A e HI2 Rotd QR e Acyy 2.
Draw the details of ridge joint of roof truss
Bld 35 2ol Ao W82 ofl [Qotdl ealadl e vusld €13

OR
Draw the details of reinforcement of rectangular water tank

AU WRllell 2islett uldtautell slsarll ealladl a9 sl €12

Explain the fillet weld in brief.
3z Aes gsuL auldl.
OR

A rectangular beam 250 mm wide and 400 mm effective depth has 7 m
effective span and singly reinforced by 4-20 mm diameter bars. Use M20
grade of concrete and Fe415 grade of steel. Check the safety of the beam in

deflection.

250 mm USlOW, 400 mm WARSRS GSIY WA 7 m  WUUISIRS Aol
YRl As AWARYU ol 4-20 mm el U(Tl o3 ya@d sc
®. M20 JS sl(Ee wal Fed15 s Xl Awudd 8. oflHal (sAsalot

U As s3A.

Explain various rolled steel sections used in the steel structure

VA RSAR HI dURAAL YEL WEL AES WA As2et crllal.
OR

A singly reinforced rectangular beam 250 mm x 500 mm is reinforced with 3
bars 20 mm diameter at nominal cover of 30 mm. Find moment of resistance

of beam. Use M20 grade of concrete and Fe415 grade of steel.

250 mm x 500 mm ol AUSVE wRladl s [Rotcll 2Wetsls sisle
oflHal 20 mm cletl 3 Ul a3 yul@dd st B. Allold sa? 30
mm 8. ollHeall AHe s ARA22 WA M20 s sl(52 A Fed15 s

Xl dluRd B,

Explain assumptions made in limit state of collapse for flexure
Q5% HIR (AR e As sladwtell YduReuul Aul.

OR
Enlist the partial safety factor for loads as per IS : 456-2000

IS : 456-2000 UHIA AlS H2ell ulladt Asdl 3522 weudl.
Draw details sketch showing arrangement of reinforcement in Lintel
([Aecni uldtausll stsarll eaiadl ey s 1R

OR

Draw detailed sketch showing connection of purlin with roofing material and

principal rafter.

Uldoto} 350l 5AR dall QRAUA AR U sl eladl e

ugla €A

Draw neat sketch of reinforcement details of Retaining wall.

Reee{lol Alctotl uliauell osarll ealadl e sl €1
OR
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Define singly reinforced concrete beam and doubly reinforced concrete beam

Rl wal socll WetslaiHe ollHoll carvaal 2.

A singly reinforced beam section 300 mm wide and 550 mm depth is
reinforced with 5 nos of 20 mm diameter Fe 415 grade bars. Assume mild
exposure condition. Calculate spacing of 8mm mild steel two legged stirrups
for a factored shear force of 220 kN and grade of concrete M20.

300 mm U0 A 550 mm Gste uRradl ARl olua | 5-20mm
M A Fe 415 s ol AR a¥ yul@Qd s B, HBCS
AsULARBR 5[50t YRl Aol UR 220 kN ol 3528 2R S cdl 8.
smm cAlMell g A%  HEBES Wl lauR Weatslles) MRl %33l

. M20 Sl(ge cawuRe .

OR
Draw reinforcement details of one way simply supported slab.

dot A Ru(@ AWEs WQAotetl Altaue(l osarll e2ladl e wusld
R

A 4 m high RCC column is effectively held in position at both ends and
restrained against rotation at one end.it is square in section of size 400 mm.
calculate longitudinal and transverse reinforcement if it is required to carry an
axial load of 1300 KN. check for minimum eccentricity. Use M20 grade
concrete & Fe 415 steel grades

A5 4m QABell AR Al SldHoll ol Bl AAIRA B. UG s DS
%5SIAA URL 8. AR SlAAHo(l tllage] HU 400 mm B. dell UR 1300
KN of aeflal sl cldl 8. dll®eyBacd ual ginsad WetsliNe «ll
Baiget sA.  M20 s slge U Fed15 s VlA AURA 8. AYdAH

Gl {2 ustuell s2A.

OR
Draw neat sketch of reinforcement details of axially loaded square column
and isolated square pad footing.

AGAAA Ads AU Sletd vl UWBANALS ARU Us  glRatell

Al2toll olsarll ealladl e vusld €1

Design an isolated square pad footing for a square column 500mm x 500mm
for an axial load 0f1500 KN. Use M20 grade concrete & Fe 415 steel grades.
The SBC of soil is 200 kN/m2. Determine main reinforcement in footing &
also draw the sketch. No other checks are required

1500 KN oll U[c aUR et $cll, 500mm x 500mm oll WUSBDE ULl
el HER AUBAARS ARU Us Bl Bastget s wa uldtauell
allsctall ealladl e wusld €RL Hdlell A% Aot 3URZ 200
kN/m? Rl M20 Js sl(Be el Fea15 s Rl Ul 58 As %33l

o2ll.

OR
Determine dead load and live load per panel point on roof truss for industrial
building for following requirement:
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Span of Roof Truss =12 m

Total No of Panel Points = 8

Rise =3 m

Height above Ground Level =12 m
Roof covering Material = A.C. Sheets
C/C Spacing of Roof Truss = 4m

cuaca 3R YRl WAOLs Hslot HZ 3L ol €35 Aot UR
ALLAL 35 Als Aol clsa Als 2.

. 5ol oue = 12 m

2. ¢ Uolet WS2 ofl Avau=8

3. ABR =

¥. %ot WRell GUE = 12 m

U

S

ok whE

5l of saARol H2RauA = AL 2lle
.5l of c/cARDL = 4 m

Design the simply supported one way slab having effective span of 4 m
subjected to total load 10 KN/m?. Use M20 concrete and Fe 415 steel. Check
the slab for shear capacity.

4 m WABRS GUL® YRldddl, 10 KN/m? oll §¢ @UR clgel scll ALEL
A 2sAd col A QAN ol BRel 5. M20 s sl(s2 wal Fed1s5 s
Xl Ul @AQotetoll 2llar $UAE As 83

Determine wind load per panel point on roof truss for industrial building
located at Ahmedabad as per data given in Q-4(b) along with for following
requirement:

Class of building : Class B with life of 50 years

Terrain category :3

Width of the building =20 m

Topography : Slope less than 3°

Permeability medium

gk~ owhE

Q-4(b) UHIA Ul o{lAoll w3Ract YRl MHELCAE WA WA
WRAOLS Hslot 12 3R oll €35 Aol UR ALAL UclatetlR 208l

. Sl AL (AR : sClA B, ABS s sy 50 oy

2. 2Rat 320131 : 3

3. (Aotell udlous =20 m

¥. 2Lalgl = AU < 3

U URQRAR =RABan

OR
Design a singly reinforced beam having a rectangular cross section, simply
supported over an effective span of 6 m and carries a UDL of 5 kN/m
inclusive of its self-weight.

BM WAUSIRS GOl YRl Wdlell cA%ol U 5 KN/m oll AHQAId
AUR sl $cll Wl ARY USVE YRladl Rolell 2was1:ls sigle
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ofluo{l (3nesel 82,

(b)  Draw detail sketch of elements of roof truss and various types of roof truss. 07
(1) 3% 2ol QA ol da (Qu ystl ealladl e usld €12 09
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