Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER ~ IV « EXAMINATION - SUMMER- 2019

Subject Code: 3341304 Date: 16-11-2019
Subject Name: Structural design and drafting
Time: 2:30 PM -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.
English version is authentic.

IS 456-2000, IS 800-2007, and SP 16 are permitted.
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Q1 Answer any seven out of ten. izl SIHUBRL Ald<ll syALoL Sl

What is the slenderness ratio for compressive member of roof truss?
35 2%l 2104 A1RelL H¥01eAL 2AARAY APl BHA sypual.

Define nominal cover and effective cover.
AMAA 592 24 DIAU5125 592 ALCALRA 520,

Define limit state of serviceability.
[@[H2 222 »1i5 serviceability AvA41Pd 531,

State the value of minimum % of steel for beam.

oflH HI2 dydH 251 Hed 2alldl.

Write formula to calculate modulus of elasticity of concrete.
sislz <l Higadx 2is Saia42] onmal Hizd »ot avil,
Write formula for minimum eccentricity of column.
Sl (2A™) <l debdH Geseglddl Hizd U qvil

Enlist various types of loads acting on structure.

Sy i~y £l US12ell 22593 U AILAL |lS S¥RUAL

Define characteristic strength of material.

Ala(Bis 222 wl2Raa Hizdl v ifid 520,

What is singly reinforced beam?

(ol oflw g €92

Write recommended % of main steel can be used in column by IS 456-2000.
st HI2 [AHEld 526 240,214 456 HowoL HAH AL 251l [5Hd caldl.

© N® N M =0 X R LW oD 2

N

o
o ©

Draw the neat sketch showing reinforcement details of RCC lintel.

Q.2
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U2 (@) RCC dlza <l woilad ulha caladl 2a269 2415(d izl

OR
(@) Draw different types of welded connection.
(B)  oyEl-0yel UslRell ACSS SelsHUelell 254 Bz,
(b)  Draw neat sketch showing details of singly reinforced beam.
(o) [Radl (o Hzar alnadl 4yl [@odl eaiadl xa269 susld eizl,
OR
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Draw neat sketches of different type roof trusses.
SfEl-l USIAL 35 2% AL 25U iRl

Draw neat sketch showing details of reinforcement for circular column.
AqRUs1R sidvel 22ld-Al 2l [Aoidl ealadl 29269 2u5(d izl

OR
Draw neat detail of any joint for steel roof truss.
22ld 35 24l 515 Wil sp1 2l Al [Aordl caladl 29269 2us(d izl

Draw neat sketch showing details of doubly reinforced beam.
so1dll (611 M1z Aol 4yl [Roidl egiadl za269 susld eizl,

OR
Draw neat sketch showing reinforcement details of isolated square slopped
footing.
ARY w2 2dlu glea AL Alvendl qud [Qadl saiadl 24269 susld

AL

State assumptions made in theory of limit state of collapse for flexure as per
IS 456-2000.
IS wus-2000 Hoyol [AH2 222 vls siarul sasuz Wizl udaizousil @vl,

OR

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

5165 L Us1z<l 204l R2(Aor dlatdl Al 4ud [Qadl caiadl 29269 susld
£izl,

Calculate moment of resistance for a singly reinforced beam section 230 mm
wide and 460 mm effective depth with 4 no of 16 mm dia. bars. Use M20
concrete and Fe 415 steel.

230 HlHlusipn s weo  HIHL 215125 GGl 21w Al 12 A SR1AdL
(ol 22zl (o 112 HiHe2 2llg L2, ]l avidl 52U, sisledl 98 M20 vid
22lal Ag Fewau 24dls1l.
OR

Write steps for calculation of check of control of deflection in slab.
20 AL 5216 25 35a5U1A As <Al oLl s2a1L 22U v,
Design a singly reinforced rectangular beam for factored bending moment of
160 kKN-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)
s doiaizd ([[adl 2Rzl ofln dl 2154 520 5 oyl ur 35228 eildal HiHe2

150 KN-m 9. (614l Sl 244 s1u25125 Gleld) <l Jtidz o.u 2dlsRl,
ddl  sisRadl A M2o vt 22ladl A Fewau 24lsil (554 [0l 22 vt
A0l vifa <l or auvidl 521)

OR
Define development length of the bar.
a[nal<dl sadiumez dousS evaifid s,

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

IS WU%-2000 HoYoL 5IA+l Ll SYEISYEL £94L Hizell plR5125 ol ealAl,
OR
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Determine the ultimate load capacity of a column 450 mm x 450 mm,
reinforced with 8-20mm diameter bars. Assume that minimum eccentricity is
less than 0.05 time the lateral dimensions. Use M20 grade of concrete and
Fe415 steel.

¥U0 mm X ¥UO mm UL YAl 25 S1dHA 8-20mm AL UL 943
UH[AA 524 €9 dl sl HeedH @iz A 5390 <l AHAL WAL d8dH Gesegdl dell
A22E SLHHUAAL 0.05 218l sy2&ll £9. M20 U 5122 24 Fe415 U 22l 2451zl

Find the moment of resistance of 120 mm effective thick rc slab reinforced
with 8 mm diameter at 125 mm c/c. Take M20 concrete and Fe 415 steel.
120 HlHl 125125 MU HAAAL 2R 2A01 | HIH2 215 A2 WML 5 o4l ¢
HlHl cpdl 12U ¢/c 2UlRioL AL o 9. sisledl A8 M2o uid 22ld-l Ag
Fewau wdlsizl.

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.
AUIEL d 2594 A 9 2801dl vl 1l UIEL Ad 2594 A 9 2dol Wizl Fevqu
A 2lA L2 dYdH W AgluH2AL 55221 otdldl.
Explain the procedure to design simply supported one way slab with all
necessary checks. Also indicates various IS provisions.
AUEL Zld 25Ad ad d 2doidl (3154 Wizl 2415, i, Uidled w1d orzil AsA odidl
Aeil ulEedal avil,

OR
A RCC short column square in section has to resist a factored load of 1600
kN. Determine size of square column, longitudinal steel, pitch and diameter
of lateral ties. Use M20 concrete and Fe 415 steel grades.
25 212,424l 251 A1 5193 Uz 1500 KN sy2dl 55228 IR @Rl 89, sisR2 Hiz
M20 vt 224 HI2 Fer 1uU Asell Guaiol sl 2l sictal 210, didflddla
2214, (U2 2id 4224 219 Al A 2lElL
Design an isolated square pad footing for an axially loaded column of 500 X
500 mm size. Soil bearing capacity of soil is 150 kN/ m?. Axial compressive
working load on column is 1000 kN. Use M20 concrete and Fe 415 steel.
Check for one way shear. Other checks are not necessary.
u0o X u0o HlHl 2use9e-l 251 »uz l 2l slard iz Ug 2 glzaddl (2154
534154, oZasufZl  Auo kN/ m? dl sidr wzdialio &Iz 1000
kN dl. sis221 98 M2.0 214 22lddl A Fewqu zdlsizladd [Qaz - w2 As 52,
oflon o151l sl 5291 6032] 4.

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 HlHl M5l 1@z [Riaa (222 Hi orizdl 4 € HlH] cnual otiez <l dey ik,
6l1e2 Al Ag .5 i @2l A w10 Mpa 4@l

Explain the procedure to calculate the dead load per panel point of roof truss.
(1) Span =12 m.

(2) Rise = 2.2 m.

(3) Spacing of truss =3 m.

(4) Height from ground = 15 m.

(5) Roof covering by A.C sheets.

Consider total 8 nos. of panels.

A2l [Qadl S 22le 35 24 U2 L3S dlg LR,

(1) 2uld= 12 Hl. (2) ASu= 2.24L (3) 2ulda 2 24= 3 4l (¥) oyHl-l
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Glas= 1u Hl.(u) 35 sala il gdlzu 48 s2a 69, 2124 23 <l ¢ Udd 2512,

Calculate the live load per panel point of roof truss using Q-5 (A) data.
Q- 5 (a) <il [A31dl @ 22ld 35 224 U2 <l Al &l 2B,

Write advantages and disadvantages of welding joints in steel structure.
22lat 22592 Wi AEL 6oi)ez Al SLAEIBAL 2 ARSAEIAL QM.
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