Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING — SEMESTER —4 (NEW)- EXAMINATION -WINTER-2022

Subject Code: 3341304

Subject Name: Structural Design And Drafting

Time: 10:30 AM TO 01:00 PM

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, IS 800-2007, and SP 16 are permitted.
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Answer any seven out of ten. caiuizl SISUBL Ald<ll syALoL 21U

What is the slenderness ratio for compressive member of roof truss?
35 2Ll 2104 MRl H¥01ReAL 28524 AR (5Hd syrudl.

Define nominal cover and effective cover.
AMAA 592 24l DIA5IRS 592 AVALAA 530

Define limit state of serviceability.
[@[Hz 222 v1i5 serviceability cAlv41Pd 521

State the value of minimum % of steel for beam.
oilH HI2 dydH 251 Her 2lldl.

Write formula to calculate modulus of elasticity of concrete.
sisRz <l Higadu 2is SadiRel42] oumal Hizd 4ot quil.

Write formula for minimum eccentricity of column.

it (2AM) <l ALt Beseglddl Hizd U dvil

Enlist various types of loads acting on structure.

6y El-6¥ 2l US12el 22543 UR AILAL |lS S¥RUAL

Define characteristic strength of material.
ala(Bis z2a vlzRaa Hizddl carvaifia s2i,

What is singly reinforced beam?
[Riaell oilu 9 £9?

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

slar HI2 [AHRld 526 2US. LU 456 HovoL HisdH Ul 251l (544 caldl.

Draw the neat sketch showing reinforcement details of RCC lintel.

RCC dlzd il uotfad «(o eiadl a2 vis(d 21,

OR
Draw different types of welded connection.
OYEL-6YEL U512l AL SelsUedell 252 2R,
Draw neat sketch showing details of singly reinforced beam.
Riodl (o iz ulnaiedl ayel [Qadl eaiadl 2a269 ssld el
OR
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Draw neat sketches of different type roof trusses.
OYEl-6El USIAL 35 2% <AL 25U EiRl.

Draw neat sketch showing details of reinforcement for circular column.
AdRUsIR sidreAl 22la-l Ayl [Rordl eaiadl za2e9 susld 2izl,

OR
Draw neat detail of any joint for steel roof truss.
2214 35 2L 516 UL o152l Al [Aordl ealadl 29269 2us(a izl

Draw neat sketch showing details of doubly reinforced beam.
o1l (ot M1z Al ayel [Aardl egiadl 2a269 siigld 2l

OR
Draw neat sketch showing reinforcement details of isolated square pad
footing.
L1y AL U gl2at Al A0l Al [Foidl ealadl 24269 susld 2ial.

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

IS wus-2000 Hoyol (M2 222 2il5 slara] sasuz Hiz<l udauzl @vl,
OR

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

516wl U1zl 2.4l R2(or didel uldendl 2ud [@odl saiadl 29269 susld
AEIN

Calculate moment of resistance for a singly reinforced beam section 230 mm
wide and 450 mm effective depth with 4 no of 16 mm dia. bars. Use M20
concrete and Fe 415 steel.

230 ] usiul 4 450 4l 2125125 Gl 24 v Al 1© Uy BRIl
[Riael 2123l (6w Rz HiHez 2lls A2, <l avdl 520 sisledl A8 M20 vt
221l U4 Fewau zdlsizl.
OR

Write steps for calculation of check of control of deflection in slab.
201 Al 5214 215 35A53I A5 <l oAl 531l 22U Qv
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 0.6. (Calculate only size and area of steel of beam)
wsdoAlzd (ol 2Rzl oflH dl (22154 520 5 oyl Uz g5228 olldal HiMe2

180 KN-m €9.[614l Uions) i 1425125 Gleld <l AnidR 0.6 2dlszl.
dgl  sisRedl A Mzo 24 22ladl A Ferwau 2dlsil (55d [BiHel 2152 21q
[l sl il oy oAzl 520)

OR
Define development length of the bar.
[0l gadivmez doilss eavaiid s,
State effective length of column for various end conditions as per IS 456-
2000.
IS ¥U%-2000 HoYoL 51l <Ll SYEIsYEl £951 Hizell 2HU51RS dotls el

OR
Determine the ultimate load capacity of a column 500 mm x 500 mm,
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reinforced with 8-25mm diameter bars. Assume that minimum eccentricity is
less than 0.05 times the lateral dimensions. Use M20 grade of concrete and
Fe415 steel.

500 mm x 500 mm 2% 42AdL 25 SIAHA 8-25mm AL UL 43 Uoi[ad
534 69l SlHeAl HedH AR A 52l <l AHAL QAL d8dH Gesegdl d-dl 4234
SSHAUAAL 0.05 310 6y26cll 9. M20 U 5122 vt Fe415 As 22ld 2dls12l.

Find the moment of resistance of 125 mm effective thick rc slab reinforced
with 10 mm diameter at 150 mm c/c. Take M20 concrete and Fe 415 steel.
125 44l 242125125 M0D H21AAL DU 2@0, <l HiH2 vHlg AA22 WAL 5 x4
10 14l @zl 150 c/c wuloL <L alovn 9. sisRadl A M2o 2 22la-dl As
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.
AIEL Zld 2594 A 9 2aotdl vl 4L UILL Ad 2544 a4 A 2401 Hizl Ferqu
A 22lA L2 dedH 0A51UH2AL 5i0221AL otdldl,
Explain the procedure to design simply supported one way slab with all
necessary checks. Also indicates various IS provisions.
ALl Zld 2594 A A 2d0tdl (2154 Hizedl 208, 21, Uil Aid oril AsA otdidl
Astl ulEedal quil,

OR
A RCC short column square in section has to resist a factored load of 1500
kN. Determine size of square column, longitudinal steel, pitch and diameter
of lateral ties. Use M20 concrete and Fe 415 steel grades.
25 2. 4LAUL 251 AR sid+4 U2 1500 KN 6526l 55238 QUL oL €9, sislez Hi2
M20 vid 22ld 12 Few LU Agell GUAloL 53l 22 sicka <l 16, dldfldélaa
2214, (U2 wid d22d 219 <l Al 2AlL,
Design an isolated square pad footing for an axially loaded column of 500 X
500 mm size. Soil bearing capacity of soil is 160 kN/ m?. Axial compressive
working load on column is 1000 kN. Use M25 concrete and Fe 415 steel.
Check for one way shear. Other checks are not necessary.
0o X u0o HlHl 241698l 251 212 Al Al sidr |2 Ug ARY gl2adl (2154
5ADY oZ5U(H2l  160kN/ m2 dl sidsd Wzl alfor &Iz 1000
kN dl. 5i5[221 98 M25 91 22lal s Fewau zellsizlad d Qa2 |2 A5 52
oflon o115l A5l 5291 6734 2.

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 {4l M54l vaz4 [Fora (9112 Hi oxlgdl 4 HIMHL 1L oliez <l dey, 2k,
6l1e2 Al AL ¥.% B &2l A w10 Mpa dl.

Explain the procedure to calculate the dead load per panel point of roof truss.
(1) Span =16 m.

(2) Rise =3 m.

(3) Spacing of truss = 3.5 m.

(4) Height from ground = 15 m.

(5) Roof covering by A.C sheets.

Consider total 8 nos. of panels.

A2l [odl @ 22le 35 24 U2 <AL 38 |lg AL,

(1) U= 16 4l (2) udd= 3 4l (3) wulio 215 24= 3.5 4l. (¥) orHl2l
Glud= au Hl.(u) 35 saloL 24.24] gilz 48 529 99, 2124 2 < ¢ U4 245121
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Calculate the live load per panel point of roof truss using Q-5 (A) data.
Q- 5 (a) «il [Avtdl @ 22ld 35 24 U2 <l QLS &l QLB

Write advantages and disadvantages of welding joints in steel structure.
22ld 225u2 Wi AlEHL sxi)e2 <AL SIAEIBHL 2 ARSI QU
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