Seat No.:

Diploma Engineering - SEMESTER-1V « EXAMINATION — SUMMER - 2015
Subject Code: 3341304

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Structural Design & Drafting

Time: 10:30 am - 01:00 pm

Instructions:
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.
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Answer any seven out of ten, E9HI2[l .EI"IE‘.I'LU%I. Hlclail wralol Wl
Define the characteristic load.

clisaifels euzedl eyl eull,

Enlist various types of limit state.

el ol [AMe 2ot ystdlell A v,

Give the equation and value of partial safety factor for steel and concrete.
e WA slBeeu wisls dewHcdl wis Mol Y2 dul Aell Bua
e,

State the assumptions made in limit state of collapse for flexure,

[@AFe 22 w5 AW fl2 sAsnr M2l ydrzeual e,

Write the value of modulus of elasticity of concrete and tensile strength of

Cancrete.

slle=(l Wlsyety 25 vetedlllél dsu e el Fud codl
What is the value of 1ag for M25 grade of concrete and Fed 15 grade of steel?
M25 s S5z A2l Fed15 As el M2 1ol Bud beell 237
State eriteria for minimum eccentricity of column as per 15: 456-2000.

IS @ 456-2000 WHIG ietell cycn AsARHA wden swlay
UG

State the criteria for maximum  spacing of main and distribution
reinforcement bars in case of slab as per [S ; 456-2000

IS 456-2000 YMIGl Aeell Aot wa BRoysa 2uaildilzel
Al ol Hean AR Al sis2Ra woudl
Define singly reinforced Beam,

@Eotell Yeaflds elluell cava 2,

State the criteria for minimum area of shear reinforcement in case of beam as
per 15 - 456-2000
IS @ 456-2000 Yl ol w2 lar doefladfeen dydm By

Higall stezlal weid,

Date: 12-05-2015

Total Marks: 70
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Diraw neat sketch of reinforcement details of Singly Reinforced Concrete 03
Beam.

Eocll doadds 90z olluan uBael olsagl euladl s 03
ws(d EL3L

GR

Draw neat sketch of reinforcement details of Retaining Wall 03
Buollol (et u@aus slscell eafadl s wisl €3 03
Draw neat sketches various types of Steel Roof Truss. 03
et ullet RRY ysiA ealladl zeas vusld €12l 03
OR

Draw neat sketches of various types of Welded Connection. 03
AR s sasaeel RARY ysi caladl s sl £l 03
Draw neat sketch of reinforcement details of Square 1solated Pad footing. 04

Qe wsd@2s Us @oen wael Msagl calad s wpld 0¥

ELzL.

OR
A singly Reinforced Concrete beam 300 mm x 530 mm effective s 04
reinforced with 4 nos 25 mm diameter bars Determine moment of resistance
of the beam. Use M20 grade of concrete and Fed15 Grade Steel.
A5 @ocll 2odlds dGz oflH 300 mm x 550 mm 8¥sélel & 25 mm 0¥
oot 4 da ad yel@d s B, ofliell wmalu yel k. m20

3ls B2 wal Feals s #let w2l

Draw neat sketeh of Ridge Joint of Steel Roof Truss. 04

et Bl et floy ldeell raus wuzld 13 0¥
OR

Draw neat sketch of details of eave joint of steel roof truss. 04

dlet 5l L Ao Fleoll 2aus vigld 3L 0%

A short column of size 430 mm x 600 mm. is reinforced with 8-25 mm 03
diameter bars as longitudinal reinforcement. Determine safe load that can be
carry by the column. Use M20 grade of concrete and Fed 15 Grade Steel.

450 mm x 600 mm WISBE uAAl g5 wl@al 25 mm Mol § 03
ARzysact ddan ad yoldd 53 B, M ab déet 53 asidl

seldez SUdl M20 s 332 A Fedls s wld WRl

OR
Draw neat sketch of details of reinforcement of shor column as described in- 03
example 3a)
ysel o 3(w) Ml £21Ac &5t el 2wl slsagll eglladl o3
L9 wlsld €131
Draw neat sketch of reinforcement details of One Way Simply supported 03
Slab.
il A3 253 acd A WAoiett w@aell slsagll ealadl ww 03

wisld €121
OR
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Explain procedure 1o check control of deflection,

Bs@salat s2letel Asell urald cwid.,

Design main reinforcement of a one way slab with a clear span of 4 m,
simply supported on 230 mm thick masonry wall and subjected to a live load
of 4 kN/m* and Floor finish of 1 kN/m®. Use M20 grade of concrete and
Fed13 Grade S1eel. No need to design distribution steel and no other checks
required.

4m Auel U6 YAl dot A Aot 230 mm W16l Aaeidl (euet

uz el Ad 25det B wa dell Uz 4 km® Al cuBd dls wal |
kN/m® ol scllz Bl dls cldl B, Al Asa 26588z o Bouse 53],
M20 s 83z U Fedts s @l wd. BRogyet w@Wlest R
Aal e 5l Asddl w3z «12,

OR

Design the distribution reinforcement for one way slab as per above example
30

U 3(5) Wi ealdd det A A M2 BRRey e W¥aell Basea 53l
Lesign the reinforcement in a column of size 400 mm x 600 mm, subjected
to factored axial load of 2500 KN. The unsupported length of the column is

3 m with both ends fixed. Use M20 grade of concrete and Fed|5 Grade
Steel,

400 mm x 600 mm WSHE HAclAl E50 @l U 2500 KNell wifEls
vif@e euz cltdl B, wdel |2 205zl Rossel 531 adelen oial
85l (550 & wal Wl WEs clelle 3 m & M20 As 8Bz WA Fedls

As #¥le w3l

QR
Design the reinforcement for a spiral column having 400 mm diameter.
subjected to factored axial load of 1500 KN. The unsupported length of the
column is 3.4 m with both ends fixed. Use M20 grade of concrete and Fed15
Grade Steel.

400 mm calM oll PULEBE e U2 1500 KN wilsls w@a euz ed)
8, sl H2 08Nzl Boieet 53 oot ol Bs By & wal
UAHUIES AGl® 3.4 m & M20 315 5132 wal Fed15 s #dle widl,

Determine the strength of a 20 mm diameter ordinary turned bolt if it is used
to mn11¢::t1l'u-n} plates of each 10 mm thick. Take ., = 100 N/mm’® and Tpr =
300N/ mm",

20 mm clldall WlEa3] 2els ollc@al 10 mm st ol A W@ad Fsay
e fla dl dleeodl 3 el o= 100 Nimm? @ g, = 300N/mm’

dl.

OR
Calculate the strength of 20 mm diameter ordinary turned bolt of above
example 4(a) if it is used to connect three plates the outer two plates 8 mm
thick each and intermediate plate 14 mm thick.

Guz us ¥(a) H A 20 mm el wWEAS 2ols cllcea 2
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@z, A walzell 1@2 § mm WS wal drdell W2 14 mm sl A
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A tic member in a truss girder is 250 mm x 14 mm in size. It is welded to
gusset plate 10mm thick by fillet weld. The overlap of the member is 300
mm. The weld is 6 mm in size. Find the strength of the joint. Allowable
shear stress in the weld = 108 N/ mm®

28 Hawz Bl 2142 WL 250 mm x 14 mm ] HIY wad &, dal [0mm
wsitiell 21de WAz AE BAdz desell des sdd &, N1l 300 mm ol
dldzdu WA B, Acse) HIM 6 mm B, WlF2ell e st Aesed

deidee ellaz 2d 108 Nmm? B,

OR
A Singly reinforced concrete beam 250 mm x 460 mm effective is reinforced
with 3 nos 20 mm diameter bars. The factored shear force acting on the beam

1s 70 KN, Design the shear reinforcement for the beam. Use M20 grade of

concrete and Fed |3 Grade Steel.
250 mm x 460 mm 835dle wisBe uad As Foedl 2uadlds ke

ol @l 20 mm canmell 3 d@al ad Yel@e 53t B, ol U2 70 KN
gl wWif[@ls sl cudl & Al llaz w08z ol Raget 53l M20
35 slEz W Fedls s wElet wil

Determine dead load and live load per panel point on roof truss for industrial
building for following requirement:

1. Span of Roof Truss = 16 m

2. Total No of Panel Points = 8

3. Pich=1:4

4. Height above Ground Level = 15 m
5. Roof covering Material = A.C Sheets
6. C/C Spacing of Roof Truss = 8m

Aldell w3laid uziaal wWeadlBEls Hsiel w2 B2l o1 £25 Aot w2
clatedl 55 clls wa clee dls sldl,

1. Bl ouell = 16m

2. 56 Uotel Jlo2 ofl alvaul=g

3, Ul -

¥, wMlet uzell Gue = 15 m

u. ¥all of salol 1aRae = @3l ole

5. 5l of ¢/ ARl -

A singly RC beam of size 320 mm x 520 mm effective is reinforced with 4-
22 mm diameter bars. Determine superimposed load the beam can carry if it

is simply supported on 6m span. Use M20 grade of concrete and Fed5
Crade Steel.

320 mm x 520 mm 858la wsBE Yrladl s FAadl duadlds 5
ol Al 22 mm calmel 4 dlan ad yulEd e & ol olial om =il
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swot wR AWEL Ad sAd AA A ol ad cget 53 asial

AH[AASl eu? N M20 s SlB2 U Fedl5 s W\t Ul

Design an isolated square pad footing for a square column, 450mm x 450mm
reinforced with 8-25 mm diameter bars and carrying a service load of 2300
KN. Assume safe bearing capacity of soil = 300 kN/m?. Assume M20 grade
of concrete and Fe415 grade of steel. No need to check Shear.

2300 KN oll 4[d™ ek dgel 5cll, 8-25 mm ol A2l <3 yo@d
$CL 450mm x 450mm oll WUSOE Ul e HIZ WUBSAASS W2
Qs gleotell Baateat sA. wdloll As AR 3ARE 300 kN/m? .

M20 s 5l(Be U Fedls s ¥Blat wa.
Write the advantages of Steel Structure over RCC structure.
URHLAL RsuR ol WA Ui ¥t @suReAl sl2uel adldl.

Write the Difference between the bolted and welded connections.
WS el ARS Ul A oll dslald AUl
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