Seat No.: Enrolment No.
GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - | Ve EXAMINATION - SUMMER- 2017

Subject Code:3341304 Date: 03- 05- 2017
Subject Name: Structural Design and Drafting
Time: 10:30 AM TO 01:00 PM Total Marks: 70

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.

Q1 Answer any seven out of ten. €2HIll SlEURL Ulclall scllol WL
Enlist different types of limit states of collapse

QAU ysR ol [AMe ®e 2% slAW AW,

Define effective depth of reinforced concrete beam.
R8s Sllse ol ofl AR Gsissell cavall U,
Define short compression member.

&sl 510 2lel Nio(l caltvaul .

Define nominal cover to reinforcement

RSN M2 AlRolcd sciRell caltvail,

Write the equation of modulus of elasticity of concrete.
sl(s20{l Msyad ws sclRRAS M2 Yot AWl
Define characteristic strength of material

HeRacto(l 3352385 B auoll caltvaul L.

State equation for minimum eccentricity for column

Sl MR AYdH G(aldle] Yot AWl

State the value of minimum diameter of longitudinal reinforcement bar in
column

sl M2 dAllReyslotct Wetsldde Aol dydH caly wlLal.

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

€.  1S456:2000 YHIAL very severe WSRAARR 5(32ol MR Wt SN2 of

ISl

© e N o L X BWwoDN 2R

o o

sclR ULl

10.  Write the equation of minimum area tension reinforcement in beam as per IS :
456-2000

0. 15456:2000 YHIQ| oflH {2 22lot Wt SlANeatl Ay ARl ucllo
YAAWL,

Q.2 (@)  Write physical properties of structural steel as per IS : 800:2007
Ysl.? () 1S :800:2007 UHIA R 5UARA RlAHell (3BsA WUl cull.

OR
(@ Explain various types of bolted connection.

(AU)  YEL YEL USIRall ollees Sals2let arlical.

(b) Draw the details of elements of steel roof truss
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¥ld 35 2 oll [QQu ewoll ealladl a9 usld €.

OR
Draw the details of reinforcement of rectangular water tank

AU URllell 2islott uldtauell slsanll e2liadl e vusld €.
Draw and explain various types of welded connection
el YEL USlRoll ACSSSas2Aat €1 wa crlal.

OR
Draw reinforcement details of one way simply supported slab.

dot A RUUA AW Wtell Alautell olsclll ealladl ey vusld

Rl
Define (1) Pitch, (2) Edge distance , (3) Gauge and (4) Gusset plate
cauadl UL - (1) UL () Aeer (3ea (3) Ay (¥) A2 WA

OR
A singly reinforced beam section 300 mm wide and 500 mm effective depth is
reinforced with 5 nos of 20 mm diameter Fe 415 grade bars. Calculate spacing
of 8mm mild steel two legged stirrups for a factored shear force of 200 kN and
grade of concrete M20.

300 mm UBlOW Al 500 mm AUu1RS WR.A{LYUL ollual | 5-20mm
Ual Fe 415 s ol Ul o3 YA 52 B. Aol UR 200 kN oll 3528
2R S Al B. 8mm Ul g A0S HIBES Rl 2l2AR Wel Sz
AR %33 WA M20 sl(ge awud B.

Determine ultimate load capacity of square column section of 400 mm x 400
mm reinforced with 4#28 mm and 4#16 mm diameter bars. Consider concrete
grade of M20 and Fe415. Assume minimum eccentricity is less than 0.05 times
the lateral dimensions.

400 mm x 400 mm WUSOE Ul WA SlAH 4#28 mm and 4#16 mm
el Ul ad YyolAd s B. M20 s sl(ze wal Fedls s @l

AlURA 8. dYdH GAlAdl Aol AeRe HIU 5l 0.05 2Rl | B.

OR
Explain criteria for control of deflection as per 1S:456:2000

1S:456:2000 YHIA $2\ct 3llg (SsAsalet ol sts2Ral anlial.
Draw details sketch showing arrangement of reinforcement in Lintel
(@ecul uldtaell slsanll e2lladl e vusld 1R

OR
Draw detailed sketch showing arrangement of reinforcement in singly
reinforced concrete beam

Rloicll 2Watslls slgle ollustl uldauell slsanll ealladl 2w wugld
ER

Draw neat sketch of reinforcement details of Retaining wall.
Reee{lol Attt uldiauell slsarll e2ladl ey sl €1

OR
Define under reinforced section and over reinforced section
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SR VLSS AsAot W ANAR V1SS Asotoll caAtvul UL

A singly reinforced rectangular beam 250 mm x 500 mm is reinforced with 3
bars 20 mm diameter at an effective cover of 30 mm. Find moment of resistance
of beam. Use M20 grade of concrete and Fe415 grade of steel. Calculate using
equation.

250 mm x 500 mm oll WISDE Hclcdl As Aol WA SlAs slsle ollua
20 mm el 3 A ad YollAd s 8. 832l sck 30 mm ®.
oflHall e As @22 W, M20 s slge el Fesals s Rl

AURA 8. YUl oLl s:A.

OR
Determine development length for 20 mm diameter bar of grade Fe415 steel in
compression and grade of concrete M25

20 mm ™ol WAl U W2 LA Sadure AU . M25
s sl(Ee WA Fes15 s VlA clURA B

Design a short square RCC column that can carry axial compressive load of
1500KN, also design longitudinal steel and lateral tie. Use concrete grade M 25
and Fe 415 steel grade.

1500KN oll aeflat ligalet aget sl HIZ 251 ARYU UR.YLAL slensll
Bt 5A. AleYsad WatslANe dal Azc 2ty ofl ual (Sa3eet

5L, M25 IS 5l(ge Al Fedl1s s WA aluRl.

OR
Draw neat sketch of ductile detailing of column as per 1S:13920

15:13920 YHIA SletHe] ssetec B2cllol eauadl ey vusld €R.

Design an isolated square pad footing for a square column 500mm x 500mm for
an axial load 0f1200 KN. Use M20 grade concrete & Fe 415 steel grades. The
SBC of soil is 180 kN/m2. Determine main reinforcement in footing & also draw
the sketch. No other checks are required

1200 KN ol (Rt eUR cgel 5cll, 500mm x 500mm oll WISBE U clcll
et HER wUeAARS ARU Vs glaell Batset sA ual sl
asclll e2lacdl 2= sl €131 Hdlell A% AR 3UREL 180 kN/m?

R M20 s sl(Be el Fed15 s Wl Ul 518 As 330 otell.

OR
Design the simply supported one way slab having effective span of 3 m
subjected to total load 9 KN/m?. Use M20 concrete and Fe 415 steel. No need
to check for shear and deflection. Draw details of arrangement of reinforcement

3m UURBRS GOUY YRl 9 KN/M? ol A GUR clgel scll ULEl la
25Ad dot A AN ol 3A8el 5. M20 s 552 wal Fed15 s Wl
. Alauell slsarll eladl e wsld €1

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

1. Span of Roof Truss=15m

2. Total No of Panel Points = 8
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Rise =3 m

Height above Ground Level =10 m

Roof covering Material = G. I. Corrugated Sheet
C/C Spacing of Roof Truss = 4m

ISR

(LAl 3Rl YRl AAOLs Hslot HIZ 5L oll €35 Uolct UR 09

ALLA 35 AlS A clsa cdls M.

1. 5l oual = 15m

. 5 Uotcd W82 ofl dvaul=8

3. A% = 3m

¥. ot uRel GUE = 10 m

U 5| of saRal H2RaAA = .08, s13A2s 2lle
s. 5l of c/CAARDL = 4 m

Determine wind load per panel point on roof truss for industrial building 07

located at Ahmedabad as per data given in Q-5(a) along with for following

requirement:

Class of building : Class B with life of 50 years
Terrain category :2

Width of the building = 15 m

Topography : Slope less than 3°

Permeability medium

aglrwbnE

Q-5(a) YHIA caul o{lAoll w3RAt upncdl, MHELAUE WA AAA 09

AWLAELs Uslot H2 5AL oll €35 ol UR ARLAL UdlotellR 2.
. sl s (ARL : sAl™ B, cllsss 3llg R5AR 50 ol

. 2Rat 32014l 2

3. (A@otell uglous =15m

¥. 2Lalgl = AU < 3°

U URAARAR =Aan
OR

Design a singly reinforced beam having a rectangular cross section, simply
supported over an effective span of 4.5m and carries a UDL of 4 kN/m inclusive

of its self-weight.

4.5m WARSIRS Aoy URcdl, Uldloll cosot AU 4 kN/m ol dH(Addld
AR cdAdol Scll Wl AeAU WUSDE uRlcddl Rl 28a5:ls sisle

o{lHell (3nLeet 53

Two plates of 12mm and 16mm thickness having width 100mm are to be
connected by lap joint to resist tensile force of 150kN. Design a lap joint using

M-16 bolts of grade 4.6.

12mm e 16mm %S Ul 100mm Uslous URladl A wW@e AU %82
adAd H3A B, ¥ 150kN oll ecdldA S cdsel 52 . 4.6 JSall M-16

ollceell GUllal 531 AU el [(3xsleset 83,
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