Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (OLD) - EXAMINATION — Winter-2024

Subject Code: 3341304 Date: 26-11-2024
Subject Name: Structural Design And Drafting
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
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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, IS 800-2007, and SP 16 are permitted.

Answer any seven out of ten. e2H il S1URL Aldell ol AU,

What is the slenderness ratio for compressive member of roof truss?
28 2UslL £l HIRetl HERel] A5 IYR1cdRed] (SHd ¥LLdl.

Define nominal cover and effective cover.
oAl[Held 52 o USRS SAR A LALRIA 52,
Define limit state of serviceability.

[@(H2 222 ¥\§ serviceability cUluALRId 52).
State the value of minimum % of steel for beam.
ofl4 HI2 dgdH 2slef Heu e2lldl.

Write formula to calculate modulus of elasticity of concrete.
slsReell Hlsydy wls galRe 2] ARl Ui Y dull.

Write formula for minimum eccentricity of column.
slay (cel)ell agdi G edludl Hide Yot dull
Enlist various types of loads acting on structure.
Aei-Yel USIRe1l RSUR UR EdLcll |1S Ll

Define characteristic strength of material.

qlel(Qls 2 H2Rud Yl culvld sR1.

Define singly reinforced beam?

[Riad] o{lH 2j &2

State maximum recommended % of main steel can be used in column by IS
456-2000.

Sl HIR (ulRld 536 21103 456 Yosod HedH U[Als1L 251l
[5Ud eolidl.

Draw the neat sketch showing reinforcement details of RCC beam.

RCC ofldsfl usi(ad Hlnal e2ulddl 29 441s(d €13

OR
Draw different types of bolted connection.

Ael-Yel USI01l GllERS SaAsUololl 35U €121,

Draw neat sketch showing details of lintel.
qled Hleetl A1l Ayl [ddLd) eQulddl 2a29 w15(d £1R).
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OR
Draw neat sketches of different type roof trusses.

FLl-Yel USRell 2§ 23 o1l 35U €12

Draw neat sketch showing details of reinforcement for circular column.
ddBLSIR sletrell laefl Ayal (Aold) ellad] 22 w15(d €12,
OR
Draw neat detail of any joint for steel roof truss.
W4 05 Uil 516 UL Sloeeeil HYRL (A1) e2lldd] 229 41s(d €120,

Draw neat sketch showing details of doubly reinforced beam.
Suie] (44 HI2el AN Lol YR [Ao1d) satlad] a9 A 15(d €121,

OR
Draw neat sketch showing reinforcement details of isolated square pad
footing.
ARA wIpAERs US §[3a <l Alnlell Ayel [@ad) ellddl e
EIREARN

State assumptions made in theory of limit state of collapse for flexure as per
IS 456-2000.

IS WUL-000 Yooy [G(He 22 s Slawiefl SA5AR HIZefl Ydu1RE11]

uil,

OR
Draw neat sketch showing reinforcement details of any type R.C.C retaining
wall.

S16 ULl usiRell w144l R2 (a1 dldeil uulefl qyal (@old) satiadl

A9 U15[d £l

Calculate moment of resistance for a singly reinforced beam section 300 mm
wide and 500 mm effective depth with 4 no of 16 mm dia. bars. Use M25
concrete and Fe 415 steel.

300 HlHl U@l WA Yoo HlH] USRS BISIE 3 ¥ H[(01] 98 U1y
glddl (RiaE] R (WH Hie HlH2 wls AR ofl AQdI] s,

s1s(R2e1l AS MU el ] dell AS Feyu dlsIRl.
OR
Write steps for calculation of check of control of deflection in slab.

A ol 5216 w15 S5A51A A ol AQIAI] sdletl U ).
Design a singly reinforced rectangular beam for factored bending moment of

310 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)

A5 uARY (] R oflH <l [SH1E5el 5 3 el UR 3523s Gi(Sal
Y02 390 kN-m 8.[¢1Hs{l USlnLe Wal WASIRS BLSLE «ll Uil 0.U
dlsR). dal slsResdl AS Mo e ¥)dell AS Fe¥u ISRL(55d
(641l UL WA Al 1e1) WAL «f] o5 21Qld?] 52))

OR
Define development length of the bar.

Ul LAl Sadluie Goiles v ld 5.

State effective length of column for various end conditions as per IS 456-
2000.
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IS WUL-2000 Y6l S\AY oil Yelogel BSL Hizell UASIRS duils souldl.

OR

Determine the ultimate load capacity of a column 600 mm x 600 mm,
reinforced with 8-25 mm diameter bars. Assume that minimum eccentricity is
less than 0.05 times the lateral dimensions. Use M25 grade of concrete and
Fe415 steel.

€00 mm x £00 mm HISOE tAdl Ws SlaHa 8-25 mm lYeil U[AL
a3 uuifad 539 B dl slaHe{l HedH CiR desl $dl «l &udl Ml dgdu
Gogdl dsil A2 SIeNeRlstell 0.05 QL Bl 8. M2u S sIR2 w4
Fe415 S 4 ISRl

Find the moment of resistance of 130 mm effective thick rc slab reinforced
with 10 mm diameter at 150 mm c/c. Take M20 concrete and Fe 415 steel.
130 HIH] WASIRS SIS HlddL MR @6 «fl HlHe2 21§ A
Ut 5 Ui 10 HIH] culdsil 150 ¢/c LRI <1l A[0ul B. sisReell AS
MR0 ol 22|deil AS Fe¥qu IS IRl
OR
Define One way simply supported slab. Write the criteria for minimum
reinforcement in one way simply supported slab for Fe 415 grade of steel.
AlEl 3ld 2594 det d @utef] clul WUl AlEl ld 25dd det d @e
Yol Fe¥qu AS 2214 HI 2 dgdH F9eisliHesil sipelul sidld).
Explain the procedure to design simply supported one way slab with all
necessary checks. Also indicates various IS provisions.
ALEl 3d 25dd det A A6ef] (SISt Hieell 418, w4, Wlclosel A18) s3]
AsU Wdldl defl uleredl dul,
OR

A RCC short column square in section has to resist a factored load of 1800
kN. Determine size of square column, longitudinal steel, pitch and diameter
of lateral ties. Use M25 concrete and Fe 500 steel grades.
A5 R 251 AR 5143 UR 1800 kN 26 $525 IR A1 8.
slsRe Ul M25 ua 214 U2 Fe500 ASeil GUYLL 531 URY S1 G-l
U102, 41{ldsleld 221d, (U wWal §29 218 «il 1y 2114
Design an isolated square pad footing for an axially loaded column of 600 X
600 mm size. Soil bearing capacity of soil is 180 kN/ m?. Axial compressive
working load on column is 1000 kKN. Use M25 concrete and Fe 415 steel.
Check for one way shear. Other checks are not necessary.
600X 600 HIHl 215Dl g5l IR Al Al slar vl US ARY (32l
[SHLEa sA.lod AR ZU[E)] 180 kN/ m? €LSld  Well  d$al

MR 9000 kN @l slsR2el AS M25 e ldell AS Fewiu
ilslRldet d (LA HI2 As 81, 6ilont WLSlell AsYeil scl e el

Determine the bolt value of 16 mm dia. bolt connecting 12 mm plates in
single shear. Grade of bolt is 4.6 and grade of plate is 410 Mpa.

R HIH] 516edl Wea [Ridle (1R Hi %Scll 98 HIH] el ofle o]
A&y 211, ole o1l AS ¥.E Wl Weeil AS ¥90 Mpa 4.

Explain the procedure to calculate the dead load per panel point of roof truss.
(1) Span =18 m.

(2) Rise =3.5m.

(3) Spacing of truss = 4.00 m.

(4) Height from ground =20 m.
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(5) Roof covering by A.C sheets.
Consider total 10 nos. of panels.

Ao [l 4 2l e 2u U ell S5 ELS AR,

(1) Wlet= 18 HL (R) ASH= 3.5 HL. (3) WRIdL 2115 2U= 4.00 Hl. (¥)
{l-12]] GlULES= 20 HL. (U) s sARL 2.4 12U d3 536 B, 2led 2 <l

10 Ueld <l SR
Calculate the live load per panel point of roof truss using Q-5 (A) data.
Q- 5 (a) =il [ddld) @€ 221e 05 24 UR o1l 4Le5d E1S AR,

Write advantages and disadvantages of welding joints in steel structure.
216 R 5U Ui A5 2 ©o2 oil SIUEIM) ¥el ASIULI] QUL
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