Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -1V « EXAMINATION - SUMMER 2016

Subject Code: 3341304 Date: 20 -05-2016
Subject Name: Structural Design and Drafting
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)

Q1 Answer any seven out of ten. €2HIl SlEURL Ulclatl scllol WL
State the value of partial safety factor for DL +LL combination

AYscl (35 AS + cllsd As) H2 wi@ls Al elRis el
Write down the formula for minimum eccentricity of column

slaoll dydi BBl HR of Yot AWl

Enlist various types of loads acting on the structure

RVRAR UR ALLAL (AlQu et oll oltH AWl

Define effective depth in beam

o{lHoll UURSIRS GSLesell caltvail wWl.

Write the equation of modulus of elasticity of concrete.

sl(20ll Msyad w0 sl Yot Al

Define characteristic strength of materials

H2RaA ol 3352R%Es B ausll cautvaul AL

State minimum tension reinforcement in slab using Fe415 grade of steel.
Fe415 S all ¥lA oll GUoL 531 QAL oll AYdH SUBA Wet e

Aul
Define singly reinforced concrete beam and doubly reinforced concrete beam

Rl 288As ol wa seiell 28 flals ollioll catvall .

9.  State the location of critical section to calculate bending moment in case of
footing.

¢.  gdloL w dSar e Wual (BElsct Asuet sell 622
10.  Write the equation to calculate minimum shear reinforcement in beam.
0. dygdi laR Watslae Uzey Yo Al

I R I T S N

N o

Q.2 (a)  State various types of Limit States.

Yl (W) WEL WEL UslRell [AMe ®e cwl.
OR
(@) State assumptions made in theory of limit state of collapse for flexure as per
IS 456:2000
() 1S 456:2000 YHIA [AM2 2 A SlAW SR Qs Hdall yduirel
AUl
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Using Design aids determine ultimate moment of resistance of a beam 250
mm wide and 500 mm effective depth reinforced with 4-20 mm diameter
bars. Use f4= 20 N/mm?and f,=415 N/mm?.

BRgel As ol GUAL 531 250 mm USLOUL AR 500 mm WARSRS
GSlE YAl 4-20 mm ™ ol Al ysl@d st ofld e

HodH HlHe Als Ree k.

OR
Draw neat sketch of details of eave joint in steel roof truss.

¥l 35 2 oll A AB2all Ayel [Qotdl e2ladl a9 uugld €.

Determine ultimate moment of resistance of a beam 250 mm wide and 500
mm effective depth reinforced with 4-20 mm diameter bars. Use
fa= 20 N/mm?and f,=415 N/mm? (use formulae)

250 mm USLOWL sl 500 mm AUARE GSIE HURAclcll 4-20 mm AL ol
el yo@d s ol W2 HedH WM wls AW@ree WU ( Yo

ofl Hee ol owtd?l 52U.)

OR
State various criteria of longitudinal reinforcement in column as per
IS :456-2000

IS :456-2000 YHIQ SldAHMl AotPeYseld  Wetslkle  HRell

sle(RALAUL.

An RCC beam 300 mm X 500mm effective is carrying a factored moment of
175 kNm. Determine the area of steel required if M20 concrete and Fe415
steel used.

300 mm X 500mm w18 AUR. MU ol U 175 kNm ol wil9s
e Al 8. %l M20 552 Hal Fesl5 Bl dlwRA dlal Al %33l

Bl o)l AR W

OR

An RCC beam 300 mm X 600mm effective is reinforced with 5-25mm
diameter bars is subjected to shear force of 120 KN. Check whether the shear
reinforcement is required or not? M20 concrete and Fe415 steel used.

300 mm X 600mm w8125 WR.ALAL olld, 5-25mm ot uldan a3
YA s 8. dell UR 120 KN ol 2R s cldl 8. 2lar
Welglle 3D ¥ Al A AwA. M20 slse A Fes15 Wld
AURA 8.

Enlist the partial safety factor for load
Als HZall wiRs A s cul.

OR
What is the function of providing distribution steel in slab?

QAL AN [3RZoYet Wt 52 of s12] saucl.
Draw neat sketch of reinforcement detailing of retaining wall.
Aeeellot Al ol Ayul [Qotdl ealadl e wugld €1

OR
Draw detailed sketch showing arrangement of reinforcement in singly
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reinforced concrete beam.
Rotcll Wet s olliett ulausll slsarll 2ladl ety wugld 1R

State and explain calculation of development length of bar.
AAaell Sactude da ual Heg Y Avl.

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

cot A QAotell Al2ell sl ealladl 2w gl €A

Determine the ultimate moment of resistance of a 150 mm thick slab
reinforced with 10 mm diameter bars at 200 mm c/c. The effective cover is
25mm. M20 concrete and Fe415 steel used.

150 mm 1SLE YRcldl @A 10 mm cAl™ell A2l ¥ 200 mm clc
AR yrl@Ad 5?3 8. Al HedH e s 2RE290 . 25mm

AUUBIRS 5 V. M20 sl(Ge A Fed15 ¥ld dAlURA B.

OR

Design a simply supported one way slab of 150mm thickness for the room
having effective shorter span 3.625 m. The slab carrying an imposed load of
5 kN/m?2. M20 concrete and Fe415 steel used.

150 mm %1SL8 YRkl AR ALEL I 25AA B. Asll WARBSIRS 25
Aol 3.625 m 8. Aol UR 5 KN/m? oll 8HW3 AlS AL 8. . M20 si(5e
WA Fesl15 BlA dlURA B

Draw neat sketch of arrangement of reinforcement in circular column.
ANUsR slcMatl el olsarll ealadl e wugld €1

OR

A reinforced concrete short column is 350mm x 350mm and has 4 bars of
20 mm diameter. Determine ultimate load carrying capacity of column if
M20 concrete and Fe415 steel used.

350mm x 350mm WSVE el g5l WR.ALUYL SlAH A 20 mm U
ol 4 A ad yo@c s B. sledoll HodH R ddet &Ml

. M20 552 W Fed15 WVlA AR B

A short square RCC column is required to carry a factored load of 2000 kN.
Design the column. Assume emi, < 0.05D and M20 concrete and Fe415 steel
used.

esl ARALAL sl uR 2000 kN ol %528 R cldl B. slddsll

(3386t 5. emin < 0.05D U M20 5l(ge Hal Fea15 ¥l clluc B

OR

A short square short column 500mm X 500 mm is 4 m long. It is effectively
held in position and restrained against rotation at both ends. M20 concrete
and Fe415 steel used. Check minimum eccentricity of column

500mm X 500 mm BSOE uAncAAl 51 UR.ALAUL sleAH 4 m dAlA®.
A olal BY et B, dl slaMell dydH Gl N, M20 sl

WA Fedl5 R AlUREA B

Design square footing of uniform thickness for an axially loaded column of
450mm X 450 mm size. The safe bearing capacity of soil is 190kN/m?. Load
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on column is 900KN. M20 concrete and Fe415 steel used. Check the footing
for one way shear.

450mm X 450 mm BUSVE Ul $st AR A{LAL sl He As wRull
ASte Al AU ol Batget sA. Asct ARo 3R
190kN/m? cl. SldH Uell AlS 900KN 8. M20 5l(32 ual Fed15 ¥l
AURA B. cot A QR As 53

Determine the bolt value of 16 mm diameter bolt connecting 10 mm plates in
double shear. Grade of bolt is 4.6 and grade of plate is 410 MPa

10 mm ststgell 1Azl sA AR HL sl 16 mm calldell sllcgell

ol Acy) el ollcgall AS 4.6 WA WA2 oll AS 410 MPa Al
Determine the total dead load for roof truss having following data:

1. Span=12m 2. Rise=3m

3. Spacing=5m 4. Height from ground =12 m

5. Roof covering- AC sheets 6. Support width = 500 mm
o{lAc{l (QotAl 1Rl 3% 2U H2 5 35 AlS 2.

1. MUel=12m 2. QBB =3m

3. WRbL=5m 4. Hlot &l GUEG =12 m

5. 3% sc(39L - AC sheets 6. AWeo{l udlous = 500 mm
Calculate live load for example 5(a)

ELHEAL oledR W () HI2 ctssel Alsell atudl 3.

Explain various types of steel roof truss.

YEL FEL UslRell WAt 35 g adldl.
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