Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER-IV « EXAMINATION — WINTER -« 2014

Subject Code: 3341304 Date: 04-12-2014
Subject Name: Structural Design and Drafting
Time: 02:30 pm - 05:00 pm Total Marks: 70

Instructions:

1.

2.
3.
4

Q.1

Hw

o

LN

Q2 (a

(@)

(b)

(b)
(©)

(©)
(d)

(d)

Q3 (9

(a)
(b)

Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

English version is considered to be Authentic.

Answer any seven out of ten.

Define the Limit State.

State the assumptions made in theory of limit state of collapse as per 1S:456-
2000

Enlist various grades of concrete specified in 1S:456-2000

Write partial safety factor for load.

Give the I.S. provision for calculation of effective span of simply supported
beam.

How to calculate the effective depth of continuous beam as per IS: 456-2000.
Define (1) nominal cover to reinforcement (2) effective cover to reinforcement.
What is the minimum reinforcement required for slab as per IS 1S:456-2000?
State minimum number of reinforcement bars required for circular column
and square column.

State the criteria for minimum eccentricity in column.

Determine the moment of resistance of a beam of dimension 250 mm x 350
mm. The beam is reinforced with 3 bars of 12 mm diameter. The effective
depth of beam is 310 mm. Use M20 concrete and Fe 415 steel.

OR
An R.C.C. beam 300 mm x 600 mm(effective) in cross section is reinforced
with 5-25 mm diameter bars , it is subjected to a design shear force of 200
KN. Check whether shear reinforcement is required or not? Use M20 concrete
and Fe 415 steel.
Draw sketch of reinforcement details of one way simply supported slab.

OR
Draw sketch of reinforcement details of doubly reinforced beam.
Draw sketch of reinforcement details of Isolated column footing.

OR
Draw sketch of reinforcement details of Retaining Wall.
A singly reinforced R.C.C. beam is subjected to a moment of 80 KNm. The
width of the beam is 200 mm. Calculate the depth of the beam and area of
steel reinforcement required for balance design. Use M20 concrete and Fe 415
steel. Use SP-16.

OR
An R.C.C beam 250 mm x 500 mm has clear span of 5.5 m. The beam has 2-
20 mm ¢ bars going into support. The factored shear force is 100 KN. Check
for the development length if M20 concrete and Fe 415 steel is used.

Draw sketches of various types of roof truss.

OR
Draw sketches of different types of welded connection.
Explain advantages of steel structure over RCC structure.
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OR
Explain various types of bolted joints.
Determine the bolt value of 16 mm diameter bolt connecting 8 mm plates in
single shear. Grade of bolt is 4.6 and grade of plate is 410 MPa.

OR
A tie plate of 100 x 8 mm is connected to the gusset plate to transmit a
factored load of 120 KN. Determine the size and length of fillet weld
assuming site welds and Fe 410 steel.
Draw sketch of the details of Eave Joint.

OR
Draw sketch of the details of connection between Purlin and roofing with
principal rafter

State the assumptions in designing a compression member by limit state
method.

OR
Determine the total dead load for Fink roof truss having following data:
1. Span=12m 2. Rise=3m
3. Spacing=4m 4. Height from ground =15 m
5. Roof covering — G.I. sheet 6. Support width 500 mm

Determine the ultimate moment of resistance of a 120 mm thick slab
reinforced with 10 mm diameter bars at 200 mm c/c. The effective cover is 25
mm. Use M20 concrete and Fe 415 steel.

OR
Design the simply supported slab having effective span of 2.6 m subjected to
total factored load12 KN/m?. Use M20 concrete and Fe 415 steel. No need to
check for shear and deflection.
Design a square footing of uniform thickness for an axially loaded column of
450 mm x 450 mm size the safe bearing capacity of soil is 190 KN/m?. Load
on column is 850 KN. Use M20 concrete and Fe 415 steel. No need to check
for shear.

From the following details of a roof truss find out total wind load acting on
roof truss.

1. Span =16 m 2. Rise=3m

3. Spacing=4m 4. Location = Surat

5. Mean height = 25m 6. Life =50 years

7. Total opening area = 20% 8. Terrain category 4, Class A

A reinforced concrete short column is 400 mm x 400 mm is reinforced with 4
bars of 20 mm diameter. Determine the ultimate load carrying capacity of
column if M20 concrete and Fe 415 steel are used.

Write different criteria for control of deflection in design of slab.

Calculate the live load for roof truss as mentioned in example 5(a).
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gaHiel sluRl Ulctoll sallol AL, ¥
@AMe Reoll catvaal vl
@ARe ®e ws slAW Hizell 15:456-2000 YHIBo{l YduReua vl
1S:456-2000 YHIQell Sl(5201l €L EL AS AUl
Als Mol wllad Asdl 3522 cvil.
ALEL A 2sAd ollHatl s¥lsea Al ual Mol WNlloel cAul.
15:456-2000 MIQ $8loxyud ollioll 8%sdla Sra 58 A ol asta 2
cqudl WU (1) WelSlAcee] dlHlold scaR (R) Wel§lR1Aeo]
8isdlad saR.
1S:456-2000 YHIBL AW HI& AYdH WetsliNees] YU 5 B?
NN Al ARYU Sl U2 AYdH 32l WatsliNee ol (Udau)
%331 & A cull.
slaoll dygdi BBl HR ol [RaH cvll.

250 mm x 350 mm HIW YRladl oflH 12 MR 3lg @202 L. 03
ul oflH 12 mm et 3 Aldaudl yul@d s 8. ofliell wuRs1:5
GLSLE 310 mm B. M20 s 5l(32 dal Fed15 s WBld cluR

uall
300 mm x 600 mm (AUWRSE) WSVE Ul WR.ALYL olln o 03
25 mm el 5 Aadl yul@d s3d B. Aell UR 200KN ol
Baagset R SR A B. R asliNe %33 B 3 @ Aol
duld 5. M20 Qs 552 dal Fe415 s Rld cluRl.
dot A Yucl uWZs Aol Ul olscell ealladl w9 03
ALl €.

u el
socll R8etslls ollietl Aldaell olsarll ealadl a2 vugld €. 03
ABAALS Sletdt glEotetl ulauell ssapll ealladl e gl 0¥
R

u el
A2se{lol Alctetl Aol olsarll eiadl e wisld €A 0¥

As ol 2Watslals ol u80 KNm  ofl QAoSlol AR cld B. 0¥
oltell udlous 200 mm B. A AAUS As2et HE olliell Gisty dal
Bl WetsliNee{l sl s M20 s slse AUl Fedls s WA

aAlURl. SP-16 clluRL.
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250 mm x 500 mm oll ¢{ld 5.5 m ol scllaAR et UAA B. AL o{lusil
2-20 mm ¢ A2l AWl 2ie Yell oA B. 100 KN oll ui(As 2R
S A B. %l M20 s 52 dal Fed15 s Wla cluRd slal Al
Aefl SacuRee dolle As $2A.

el el UslRell 5L ealladl et wusld €12
WYl
HEL YEL USIRall ARS saAslat ealadl e vusld €13
WR.ALAL @Al Al Wl @ sl sl2uel aulal.
WUl
AL YEL USlRall RS WlBo2 clllcll.
8 mm WA2al 16 mm el ollee dd A3t B, Al Rbid 2llar H2
olce Aey el ollceoll S 4.6 © A WA2ell AS410 MPa B.
wWUall
120 KN oll Ai[Qls eUR dgel scl 100mm x 8mm oll 218 WAea 1A
el B3 B. A2 ACS Wal Fe 410 s Rld Uil (A2 Acse
HIU Al dolty 20l
A Aé2ell (Aot ealladdl et wusd €.
Al
U(dot daut 3301 RARUA As2R A sl e2ladl e wisl
Rl

@QMRe @2 AUs YHIAL 51309t N1oRo(l BRL8et sl HIzell
YduRgual AW,
wal
(55 $A 12 {lActl 32tell GuloL 531 35 Asall a3l 83
1. ¥Wlel=12m 2. AU =3m
3. 5lof A{lo1=4m 4. oot Ul BUES =15m
5. 5lof scR — .. 2lle 6. AWl usloue 500 mm
120 mm 518 YRlddl Aca 10 mm cAl¥ell 200 mm c/c ARIL
wRladl wdull yul@d s3d B.dol WA wWs @z 2.
UURBBIRS 5AR 25 mm ©. M20 s 5l(52 &l Fed15 s Wl clURl,
uall
2.6 m AUUBBRS ALy URladcdl RQuucl AW2Bs QA0tell (318t 5.
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Aol UR 12 KN/m? oll 32t ui@ls eir cldl 8. M20 s slise el
Fed15 J)s Bl ctuRl. AR dul [3sAsatatl As 33| o1l

450 mm x 450 mm of MU uRladl qelacl Ads slax we
AsAU| stsaol AU gRatell (et sA. 1l Ag ARa
$UAIZ] 190 KN/m? 8. SldH URell Als 850 KN 8. M20 s sl(se
dall Fe415 Qs Rl atuRl. 2R Asoll 232 .

o{lAAl Qotcl el 32U U cLldl 2led ([Aos s 2.

1. ¥Ulel =16 m 2. ABA=3m
3. AARLL=4m 4. A3et = Yt
5. Hlot slese = 25m 6. GMR=50 years

7. 2.2y Uo{loL A3lau = 20% 8. 23lot ¥2oldl 4, scld A

400 mm x 400 mm HIU Ylcddl 2858 sl(52 WE SlAHA 20 mm

Y ol 4 A ad Yyoll@d st ®. %l M20 Js sl(52 Al Fes
As Vld dluRd 8l dl sleHoll wul@Ne Als 33o1L 3U{121 20l
QA Bxset H2 (3sAs2et $2lctall (A st cwl.

ygl o2 5(1) Hi ealldd Al W csd cAlsell alalddl s
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