Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) — EXAMINATION — Winter-2025

Subject Code: 3341304 Date: 08-12-2025
Subject Name: Structural Design And Drafting
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

IS 456-2000, 1S 800-2007 and SP 16 are permitted.
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Q.1 Answer any seven out of ten. £21Hie{l S1OUQL Uldsil Aclod B[], 14

Define limit state and enlist types of limit state.
(@2 22 cUluLRld 53] 4al detl UsIRledl YLE] eleticll,

Define characteristic strength.
cllel(QLs IR cUluAlRId 5.

Write formula for minimum eccentricity of column.

slay (dd)ell gy GdedlUdl Hids] Yot dud).

Write formula to calculate minimum % of steel required in beam.
[y U2 R3] dgii 21d ARl Hle] Yot du).

Write formula to calculate minimum shear reinforcement in beam.
o1y U1 dgdi (AR AUlOAUL ARl A dull.

Define clear cover and effective cover.

[54U2 A val WAUSIRS 5A A LALRIA 52).

What is minimum diameter of bar can be used in column?
sl Ul SU) dgdH cdldeil (Ul GUYdL 53] sIU?

Write formula to calculate development length of bar.
Allefl Sadludee ol QL Hlesy Yot dud).

State minimum and maximum % of steel for column.
5164 HI2 dgdH Wal HedH Alnlell 251s(l [sHd s2lidl.

Write formula to calculate modulus of elasticity of concrete.
slsRee(l Hlsyay wls dalRe (2] aAlal Hiee] Yot eull.
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Q.2 State assumptions made in theory of limit state of collapse for flexure as per 03
IS 456-2000.
USL2 () IS ¥Ug-R000 Yooy (G[He R2 s Slawiel sA5UR Hidell YddRQI{l 03
cull,
OR
(@)  Check for the control of deflection for a simply supported beam of span 5.8 03
m, and 300 mm width X 500 mm effective depth is reinforced with 4 nos. of
20 mm diameter main bars and 2 nos. of 10 mm anchor bars. Take M20
concrete and Fe 415 steel.
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300 HH] USlall a4 Yoo M USRS GISLE lddl (1 3 Bu ¥
Noel AL 0 HIH] el e 2 w52 AlD L 20 HIH] el 8. dl
L AlEl Ad esdd u.¢ Hleell (Mue] 5214 s Slsasyed As 52U
s1sReell AS Mo A4 2ldell AS Feyau LSl

Using design aids to determine ultimate moment of resistance of a beam 230
mm wide and 460 mm effective depth reinforced width 5 nos. of 16 mm
diameter bars. Take M20 concrete and Fe 415 steel.

[SHLEel Asell GuAlaL 531 230 HIH] uelQll 4 460 HIHL U515
GISLY Huddl 5 -16 HIHl curefl undld 539 oflH HIE HedH HIAR

21§ {12 L. sisReell AS M20 uel el AS Fea15 ISR
OR
Draw neat sketches of different type roof trusses.

Ael-Yel USIRell 0§ 22 o1l 35 3.

Draw different types of bolted connection.
Ael-Yel USRell GRS Sols¥etell 35U IR
OR
Draw neat sketch showing reinforcement details of square column.
AR Slauell ULl YLl (Ao1d) eeuldd] 26 2415(d €12,

Draw neat detail of ridge joint for steel roof truss.

N4 s 2stl R5% W\ oeeel Yl (Ad1d) etldd] 2269 1s(d €12,
OR

Draw neat sketch showing reinforcement details of isolated square pad

footing.

ARY wLoAE25 US §(331 <l ALl Ayel (@ad)l eruladl e

AEIREARE

Calculate limiting moment of resistance and area of steel for a singly
reinforced beam section 250 mm wide and 350 mm effective depth. Use M20
concrete and Fe 415 steel.

o HIH] uslull e 3Uo  HIH] 15128 GISLE Hlddl [Rore] 24124
(641 HI2 (@391 H1Ho2 1L /e il A1d3] 52,

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

SAlUde2 o1 ARl HLetl Useg(dell W qull.

Explain in brief classification of column as per length of the column.
dodleSell W1 slae] aofls UMd).

OR
Draw neat sketch showing details of shear reinforcement in beam.
[%l%l% dls HI2sll [uetl Al AYQl ([@ard) euldd]l e w1s(d
ARAN

Design a singly reinforced rectangular beam for factored bending moment of
170 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)
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s GuAlRY - Rl 413 6flH «ll [SHLEel 51 3 el UR $523S K501
HHe2 190 kN-m 8.[0Hefl USlulg el 1518 GLSLE «ll 0l ou
A5\ del slsResdl AS Mo wa 2ldsll AS Feydu lsIR).(55d
[l A1 waA AN 1A) A RAUL o] % AL 52)

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

IS ¥UL-2000 Yo¥0f S\AH ofl gelyel BSL HIell WAS1RS duileS eolidl,

Design the short square column to resist factored axial load of 1500 KN.
Assume 1.8 % of longitudinal steel. Determine size of square column and
area of longitudinal steel. Use M20 concrete and Fe 415 steel.

2sLARY Sleefl (ATl 5 5 Befl UR 3521RS WilRUSs HIR WUoo kN
¢ ®N8el WA 1.¢ % IR ARAU 5164 ofl U162 wal Noel Y[ 1o]

A5 ). sls[R2e1l AS MO W 22ldedl AS Ferqu s

OR
A singly rc beam section 230 mm wide and 600 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 320 kN. M25 concrete.

as [Rodl uRAL (Gell Asuet Wou{lHl uslEl 1l <00¥lH]
WAHSRS GLSLY Yldd)l 8 dell dHi ¥-20 HIH] culy ol Unifdd Fe ¥u
AS ol AUl B.dl 320 kN 552135 U HIR @Al 3L ofld HI2 ¢ HIH]
U ol HIBES 2214 ol XN o1l WRIA «fl ] 521 slsReedl As
MU 25121,

Find the moment of resistance of 150 mm effective thick rc slab reinforced
with 10 mm diameter at 140 mm c/c. Take M20 concrete and Fe 415 steel.

QU0 HIH] HUSIRS SLY Ylddl HR/UL @A of] H1He2 3§ A/
D). 3 oui 90 HIH] culdell 350 ¢/c WRIdL 1l AL . sisRe«d) AS
MRo uel ¥21deil AS Feyau ilsiR.

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

del 4 A0 o1l W@ldefl UYL (A1) elldd] 2289 15(d €12,
A Short square column 425 mm X 425 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.

¥U X ¥U HIH] 1158e "lddl 251 wWIR Al ] slay € dl qiw) 8. d
ol B3 Uit B, dl slaHedl agdi Gdegdl 2lldl. sisResdl AS MRo

ua] 2]l AS Fe¥iu dlsIRl.
OR
Draw neat sketch showing details of reinforcement for circular column.

AqRLISIR Slastl 22laefl AYQl (Ao1d) ellad] a2 u1s(d €12
Design an isolated square pad footing for an axially loaded column of 450 X
450 mm size. Soil bearing capacity of soil is 160 kN/ m?. Axial compressive

working load on column is 1500 kN. Use M25 concrete and Fe 415 steel.
Check for shear is not necessary.

¥Uo X ¥Uo HIHl 15Beetl gs1 1R Al Al slam Hie Us ARy §[2al-{l
Sl sA. M sd AR FU 2] 180 kN/ m? €. Slasl Uil d(59 1R

3/4

oY

04

oy

04

oy

04

oy

03

o3

03
o3

04

oy

04
oy

07

]

9



Q5

. U

(@)

()

(b)
(“)
(©)
($)
(d)
(S

qUoo kN d). 515241l AS MU ¥al 21dell AS Feyau 2|12 (2142 AS
o3 ofeil.

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.

Q0 HlH] S1e5eil Wea (Ridle (212 Hi ¥1Sdl 9 HIH] el ole «f]

d&] 2Mel. ole o] AS ¥.€ Wal Weell AS ¥io0 Mpa €.
Calculate the dead load per panel point of roof truss using following data.

R1E 1§ 24 UR o1l 5S 1S ARl Hieeil Ueg(d dudl.

Write advantages and disadvantages of welding joints in steel structure.
216 R SR Hi A[E5] o2 ol slULIAM] el ASIULIA) QU

Draw neat sketch showing varioys componths of roof truss.
216 g 22 w1l 1Ll YRl (Adld) elldd] 2w 1s(d €121
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