Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - IV « EXAMINATION - WINTER - 2017

Subject Code: 3341304 Date: 13-11-2017
Subject Name: Structural design and drafting
Time: 2.30 pm to 5.00 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.

IS 456-2000, 1S 800-2007 and SP 16 are permitted.
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Q1 Answer any seven out of ten. €2HIll SlEURL Ulclatl scllol WL
Define limit state and enlist types of limit state.

@ARe Re calvaRld 5A Aal dotl YsRAell ALl watldl.
Define characteristic strength.

dlel@ls etr cavARd 52

Write formula for minimum eccentricity of column.

sletist (Redet)oll Ay Gedodlacl Hie] Yot AW,

Write formula to calculate minimum % of steel required in beam.
(A w2 %331 dyai Rl dRlell Hize] Yot AWl

Write formula to calculate minimum shear reinforcement in beam.
ol 1R dygai @R uldau awlalls] Yot el

Define clear cover and effective cover.

SARR s WA WURSRS sl cAvURA 53

What is minimum diameter of bar can be used in column?

Slctiol HIZ 50l Ay ol Al GuloL 531 asla?
Write formula to calculate development length of bar.

Aol Sacduiee colles alRlal Mide] Yt cull.

State minimum and maximum % of steel for column.

Slctiol HIZ AYdH Wl HedH UlAetl estoll (5ud galal.
Write formula to calculate modulus of elasticity of concrete.
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State assumptions made in theory of limit state of collapse for flexure as per IS
456-2000.

Q.2

YR () IS ¥US-2000 Yo (AR w2 ¥l sldwell sAsdr HRel 03

YAURQUA AW,
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(@)  Check for the control of deflection for a simply supported beam of span 6 m,
and 300 mm width X 500 mm effective depth is reinforced with 4 nos. of 20
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mm diameter main bars and 2 nos. of 10 mm anchor bars. Take M20 concrete
and Fe 415 steel.

300 Hl{l udlou wa oo HlHl AURs1RS ASLE wRlddl [AH ¥ BHi
¥ Nt Al 20 HIHl cautdtotl wal R s Al 10 Ml caustl
8. dl Al AEL A 2sad s Hlerell (Mg 5 wg SlsAsuet As
5. 5lsReell s M0 vlal Wletell As Feyau «llsI.

Using design aids to determine ultimate moment of resistance of a beam 300
mm wide and 560 mm effective depth reinforced width 5 nos. of 20 mm
diameter bars. Take M20 concrete and Fe 415 steel.

(BoaeSat Asall Gualol 531 300H1Hl udlow wd usoHlHl uUuRsRs
Qs uRtaldl U-20 H{Hl camell yotelld 52t ol 12 HedH WRe2
g 2ot 2. slsReell QS MRO U FlAell S Fe¥u

512,

OR
Draw neat sketches of different type roof trusses.

WEL-AEL USLRall 3% 2 oll BAU ERL
Draw different types of bolted connection.
WEL-YEL USLRall GlleeS gasUotoll AU R

OR
Draw neat sketch showing reinforcement details of square column.

ARU slctiotall Alasll Ayel [@Qotdl ealladl e 2usd €1
Draw neat detail of ridge joint for steel roof truss.
XA 3% 2ol R eoeoll Ayl (QotAl ealadl 229 wus( R

OR
Draw neat sketch showing reinforcement details of isolated square pad footing.

AR AUBAAs Us gEatatl Aol ayel [@Qotdl ealadl e
uLslA €13\

Calculate limiting moment of resistance and area of steel for a singly reinforced
beam section 200 mm wide and 380 mm effective depth. Use M20 concrete
and Fe 415 steel.

200 HlHl udlow wa 3¢coHlHl uURsRs Gl wRlddl ol

URY @A {2 ARG AAce s 2R ol dLddl 53

OR
Write steps for calculation of development length of the bar.

SaAURNe2 coltes aaLal Hizoll ugldott R W Gl
Explain in brief classification of column as per length of the column.
AUlEall UR Slctrats] cals01 UMl

OR
Draw neat sketch showing details of shear reinforcement in beam.

QR As HRell (Hetl Alauell Ayl Qotdl ealadl e 2ugld
.

2/4

03

03

03

03
03
04
(0} 1

04
(0} 1
04
(0} 1

04
(0} 1

03

03

03
03
03
03

03
03



Q.4

UA. ¥

(©

(8)

(©)

(8)

(d)

(S)

(d)

(S)

(@)

(W)

(a)
()

(b)

Design a singly reinforced rectangular beam for factored bending moment of
180 kN-m. Use M20 concrete and Fe 415 steel. Consider width to effective
depth is 0.5. (Calculate only size and area of steel of beam)

As drARU [Rotell R ol ol Biial 5A 3 Boll U ¥523S
A(Sot Aoz 1¢0 kN-m B.[AHo{l USUE WA USRS BLSLE ol
opllR 0.U s, daul slsResll As MO wal Wletell As Feyau
lsR (55 (AHo{l A wA ARl AR ol % dwaLddl 53)

OR
State effective length of column for various end conditions as per IS 456-
2000.

IS ¥US-2000 Y0l Slciol ol YEIYEL DSL HBoll WUBBIRS AWl

gaudl.

Design the short square column to resist factored axial load of 1800 kN.
Assume 1.8 % of longitudinal steel. Determine size of square column and area
of longitudinal steel. Use M20 concrete and Fe 415 steel.

g5l ARYU Slcstofl (3BTt $A 3 Boll U ¥521RS UiAS @R 1¢00 kN
AL BB WAt 1.¢ % URL ARY Slekat ol U A Aot AlGl2le]

Aosn AL SlsR2oll Qs MO WA Wletall s Fexau s,

OR
A singly rc beam section 300 mm wide and 560 mm effective depth is
reinforced by 4-20 mm dia. Fe 415 bars. Compute spacing of 8 mm mild steel
two legged stirrups for a factored shear force 280 kN. M25 concrete.

As ol wRAl @Al Astat 300H{lHl udlel wad usoHlHl
UUBRS QSIS YA B dal Al ¥-20 HlHl cau ot yo@d Fe
¥ Qs oll A2l B.A 2¢0 kN 352125 Al2AR @R cdlcl L oflH |
¢ il caudt st Mses Wld ol V3w ot AR ol 2wl 53
sls(324ll s MU lIs1RA.

Find the moment of resistance of 125 mm effective thick rc slab reinforced
with 10 mm diameter at 140 mm c/c. Take M20 concrete and Fe 415 steel.

Y HlHl U518 ASLE YRl MR A ol AR 205 2R
L 3 Bl 10 HIHl cadell 1¥0 c/c AARDL ol Alc2 B. sisReal

S MR0 ol Wletell QS Fe¥au st

OR
Draw detailed sketch showing arrangement of reinforcement in one way slab.

cot A QAN ol Fldoll UYLl [Qotdl ealadl e 2usld R

A Short square column 450 mm X 450 mm is 6 m long. It is effectively held in
position and restrained against rotation at both ends. Use M20 concrete and Fe
415 steel. Check for minimum eccentricity of column.
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OR
Draw neat sketch showing details of reinforcement for circular column.

adeust sletistoll Wlaell AyEl [Qotdl ealadl e vusld €121,

Design an isolated square pad footing for an axially loaded column of 450 X
450 mm size. Soil bearing capacity of soil is 150 kN/ m?. Axial compressive
working load on column is 1500 KN. Use M25 concrete and Fe 415 steel. Check
for shear is not necessary.

¥u0 X ¥U0 HlHl wusBDeatl st R Al A sletiet M2 Us ARYU
5oLl Baagot sAWBc ARl FUREL LU0 kN/ m? Al Sletist URall
al$at eur 1U00 kN Al sls(32all Qs MU U WVldeall QS Fe¥u
lls Q1R As 33l ool

Determine the bolt value of 16 mm dia. bolt connecting 10 mm plates in single
shear. Grade of bolt is 4.6 and grade of plate is 410 Mpa.

10 HlMl asiell 1Azal Rt QR Hi sl 15 HlM{l cutell lice
ol Ayl L. olle oll AS ¥.S Wal WAzl JS ¥10 Mpa Al.

Explain the procedure to calculate the dead load per panel point of roof truss.
Wl 35 2™ UR oll 35 AlS dwlell Hizoll ugld el

Write advantages and disadvantages of welding joints in steel structure.

BlA RRAR UL AR B 8o oll SLAEIRA Hal ARFLAELRA AL,

Draw neat sketch showing various components of roof truss.

¥lA 35 23 oll @lolloll AYel [Qotdl ealladl e 2ugld R,
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