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, E3UHL2[L EI"I'E‘.lLLL:;L Hlcdall wollo] Wl

Define the characteristic load.

cliseilEls euzedl vy eull,

Enlist various types of limit siate.

%el oyl (A2 @eot ysiflett oty e,

Give the equation and value of partial safety factor for steel and concrete.
#le wa slBeeu wisls uewncdl wis M2 ¥ A Aell Bua
e,

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

(@AM 22wl AAw fl2 sy w2l Yzl e,

Write the value of modulus of elusticity of concrete and tensile streneth of

conerete.
gllbeall Wlsyey 25 Bewadlllél dsl e Betiell Bud el
What is the value of tg for M23 prade of conerete and Fed |5 wrade of steel?
M25 3s Bl32 el Fed1s As Wl W2 1ol Bud dacl zd
State eriteria for minimum eccenteicity of column as per 15: 456-2000,

[S ¢ 456-2000 HIA ool cyan AsAGAA wden swdliay
o2l <l

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 Asel Abet wa BRoysud dusiladizel
Al ol Heet 20 o sto2Rau aveudl

Define singly reinforced Beam.,

Rael wailals oflaell catva 2,

State the criteria for minimum area of shear reinforcement in case of beam as
per 15 0 456-2000

IS ¢ 456-2000 yHd ol M2 lar YeeGlalfeon dydn SABa

Hlgatl stz sl

Date: 12-05-2015

Total Marks: 70
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Draw neat sketeh of reinforcement details of Singly Reinforced Concrete
Beam.
Gl duedids 2Ge ollue w@usl slsagl ealadl s
w8 ELRL

R
Draw neat sketch of reinforcement details of Retaining Wall
Bipollol (cucten u@aued slsagl eafadl 2 wisld €12
Diraw neat sketches various types of Steel Roof Truss.
Bl Tullen RRAY ys3) ealadl s vugld €121
OR

Draw neat sketches of various types of Welded Connection.
AR s sasneel QR ysid caladl s wsl A3l
Draw neat sketeh of reinforcement details of Square 1solated Pad footing.
Qe wueddzs Us gBoten u@aned slsagl ealadl wiws wgld
El3l.

(R
A siglv Reinforced Concrete beam 300 mm x 350 mm effective  is
reinforeed with 4 nos 23 mun diameter bars Detormine moment of resistance
of the beam. Use M20 grade of concrete and Fed 15 Grade Steel.
as @l dnafads silEe oflH 300 mm % 550 mm B35dlel o 25 mm
calol, 4 d@a od uo@d stel B ofluell wadu yel el M20

35 532 A Feals s ¥la il
Deaw neat sketeh of Ridge Joint of Steel Rool Truss.
et Ball ot Aoy Adeedl zoas wizld €20
(R
Draw neat sketch of details of cave joint of stee] roof russ,

A Sall L T wibeell 2oz wusld €171

A short column of size 430 mm x 600 mm. is reinforeed with §-25 mm
diameter bars as longituding] reinforcement. Determine safe load that can bet
carrv by the column. Use M20 grade of concrete and Fed 13 Grade Steel.

450 mm % 600 mm WSDE HALUA 25l A 25 mm cAl¥ell ¥
ARzysac wdian ad yol@d 53 B. e ab deet 53l wsidl

yeee? gEl M20 s 832 wel Fedls s Wle widl

(IR
Draw neat sketch of details of reinforcement of short column as described in
example Ma).
usel o 3(u) ML £2dc gal el M2 deued lsagll eglladl

29 wsld €1zl
Draw neat sketeh of reinforcement details of One Way Simply supported
Slab.
il A3 263 ad 3 WBoistl u@aell slsagll eeladl
2 sd E12L
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Explain procedune 1o check control of deflection,

[Bs@saiet s2letal Asell urald cwidl,

Design main reinforcement of a one way slab with a clear span of 4 m,
simply :su]?-Emrlud on 230 mm thick masonry wall and subjected 1o a live lpad
of 4 kN/m” and Floor finish of 1 kKN/m”. Use M20 grade of concrete and
Fed13 Grade S1eel. No need to design distribution steel and no other checks
required.

4m Al 2uell wanedl del & 3ol 230 mm Msioel DA Feue,

uz el Ad 25de B WA Aol Uz 4 ki’ ol cusd cls wal |
kim® ol sellz (3R Als el B, Al e 3651z o Bousa s3]
M20 35 8llEz uA Fed1s s e Wi BREozue w@Wleten R
8l We 5l Asel] w3z a2,

OR

Design the distribution reinforcement for one way slab as per above exam ple
3

Y 3(5) Hi e aat A @ M2 BRR ey s Woll Baieet 53,
Design 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

A m owith both ends fixed. Use M20 grade of concrete and Fedl3 Grade
Steel.

400 mm x 600 mm WSHE HAcldl &5l @l U 2500 KNell wifEls

i@ ez el B, e Hi2 2o5ldiedl Rossel 531 sdelen oial
sl (55 © A Wl WS clolls 3 m & M20 3l 532 WA Fedls
s wle Wil

(IR
Design the reinforcement for a spiral column baving 400 mm diameter,
subjected to factored axial load of 1500 KN. The unsupporied length of the
column is 3.4 m with both ends fixed. Use M20 grade of concrete and Fed15
Grade Steel.
400 mm cAM ol FULEE 2Bl U 1500 KNoll wi@ls w@a en2 @)l
8. ot w2 08dHeAl Boset 530 adotel oid Bl Bsu & wal

UAHUIES WS 3.4 m & M20 35 8132 wal Fed15 s #le wdl,

Determine the strength of a 20 mm diameter ordinary turned bolt if it is used

1o conmect Bwi plates of cach 10 mm thick. Take ©,p= 100 N/mm~ and Tpr =
.

300N mm*,

20 mm el wlFad] 26is M-].l:{;;i 10 nsle ol @ wHadl oflsay

vl o dl elleeall e oyl ry= 100 Nomm® Bl @, = 300N mm?

al,

OR
Calculate the strepgth of 20 mm diameter ordinary turned bolt of ghove
example d(a) if it is used 1o connect three plates the outer two plates 8 mm
thick each and intermediate plate 14 mm thick.
Gur us ¥(w) H eallde 20 mm el vl{Satdl 2ols llea am
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W, & walzell 1Az 8 mm WS wal cdell W2 14 mm wsls o
Flsall clude fla dl ez« e sl

A tie member 1o a truss girder is 250 mm % 14 mmoinosize. [ is welded 1w
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 Nf mm®

2t Hued B2l 2182 ML 250 mm x 14 mm 7 HIY uzld 8. del [0mm
wsitell adle Az wd [Bdz desell des sded &, Bl 300 mm «ll
vllazdu uad B a.E—S{I, HIW 6 mm &, wlifzell e gkl desoll

wetidoit dllaiz A 108 N omm’ 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 foree acting on the beam
15 70 KN, Design the shear reinforcement for the beam. Use M20 grade of
comgrete and Fed |5 Grade Steel.

250 mm x 460 mm 8¥57lel 2sBe Ul W5 Foell dnaids slike
ol ol 20 mm callMell 3 @l o} Yol@d s3et B, olli w2 70 KN
ol wifEls il audl B, Al dllaz 8800z ol Bouea 520 M0

35 sl(Ee vial Fedl15 35 wlel wal,

Determine dead lead and live load per panel point on rool truss for industrial
building tor following requirement:
1. Span of Roof Truss = 16 m

2. Total No of Panel Points = 8

i Pich=1:4

4. Height above Ground Level = 15 m
5. Roofcovering Material = AC Sheets
6. CC Spacing of Rool Truss = 8m

oAl dell w3Raud wztadl Wledl@s Hsiel W2 320l L e25 Qoict u2
Aot 35 ells ua s clls slldl,

1. Bl sl = 16m

2. 50 ot Ul ofl alvaul=g

AT ETRER P!

¥. Ml wrdll Gus = 15 m

u. Eall oy salal 12Qace = 3l ole

o 5l of i #URIDL: 8 m

Acsingly RC beam of size 320 mm x 520 mm effective is reinforced with 4-
22 mm diameter bars. Determine superimposed foad the beam can camry if it
is simply supported on dm span. Use M20 prade of concrete and Fed 13
Cirade Steel.

320 mm x 520 mm 835l wUsBE Ul As Mol duedlds ke

olH A 22 mm calaet 4 dlal ad yeldd sdd & ol olua om ol
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swon wR AW Ad sAd AA A ol ad cget s3] asial

UHAASlA eu? Nl M20 s SlB2 A Fedl5 s @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 a3 yo@d
$CL 450mm x 450mm oll WUSVE Ul e, HIZ USAASS A2
Qs glEotell Basteat sA. Wdlell As AR 3AREL 300 kN/m? i,

M20 s sl Wal Fed1s s ¥l wl.

Write the advantages of Steel Structure over RCC structure.
R.HLAL RsUR ol WA Wi ¥t @suReAL sl2el qRldl.
Write the Difference between the bolted and welded connections.
RS ol ARS Uil A oll dsleld AW,
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