Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION - Winter-2025

Subject Code: 4360601 Date: 13-11-2025
Subject Name: Design of Structures
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
1. Use of 1S:456-2000, SP-16, 1S:800-2007, SP-6 and 1S:875 Part 1 to 3 are permitted.

Marks

Q1 (@ Draw stress-strain diagram for singly R. C. beam with all notations. 03

il @) fadl wWR. Al ofld Hie ol st A el WU ©3
SIUAM R,
(b) A singly R.C. beam has effective dimension of 300 mm x 450 mm. Itis 04
reinforced with 3 — 20 mm dia bars of Fe 415 steel. If M-25 concrete is
used, calculate moment of resistance of the beam.

@) u s WA oflHe] USR5 URUIGL 300 mm x 450 mm 8. dal Fe- ¥
415 2ldell 3 - 20 mm AlAdI0L A[AUL A4S Yel(dd 539 B. %) M-
25 Sl[524] GUULAL s #41d B, dl oflHstl UldsIR gRisl A ld3]
52,

(©  design a rectangular RCC beam simply supported over and effective span 07
of 4 m loaded with service load of 30 kN/m including self-weight of beam.
used concrete grade M20 and steel grade fe-415 take parcel safety factor
1.5 for load, and width of the beam is 270 mm. Show reinforcement detail
with figure.

8 W5 duARY WRU ol [SH18t 520 B ofluell 2 doget 18 30 °9
KN/m ol ddy 6l UL 4 Hl2R U IHReYd A WUSRS 2Ll
4219 8. duRd4 si(52 AS M-20 el 2214 AS fe-415 €lS HI2 Ul
AUl URWN 1.5 8 B, wal u{lHs{l uelole 270 mm 8. w1s(d 412
reinforcement (A2l ¢2tld).
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Simply supported beam 250 mm x 500 mm effective is supported on 5 m span
and subjected to total service load of 40 kN/m over entire span. 4 Nos. of bar and
22 mm diameter tension bar are provided. design for shear reinforcement. Use
M-20 concrete mix and fe-415 steel. Take partial safety factor 1.5.

U201 A YULSS 6ilH 250 mm x 500 mm WUSIRS 5 m Wlel U
AULES B el UHA ALNIH 40 kN/m otl 56 (Y dlsel 1ot . 4
ool 02 Wl 22 HIHl UM 292l W1 HIUdIH] ¥Id B, AlAR
U A5 HI2 (SHLel 520 . M-20 Si52 (HAQL ¥ fe-415 216l
GuALaL 52 Wil2s AdHdl uRwa 1.5 4.

Determine development length for 20 mm dia. bar in compression. Take
M-30 grade of concrete and Fe-415 grade of steel.

20 mm < lYell AUl HI2 sHQleiHi Sddlunez dullss 2lt)l. M-30

A s15le e Fe-415 o 214 4.
Differentiate between one-way and two-way slab.

dot 4 A WA g 4 e el dsldd AU,

Design a one way simply supported slab for a room size 4.0 m x 10 m
supported on 350 mm wide wall. Take L.L = 3.5 kN/m?, F.F= 1 kN/m2.
Take M-20 concrete and Fe-250 steel. Check the slab for cracking only.

4'm x 10 m il ¥Hs1L 5¢ HI2 350 mm UElUL 520l URLdR U ALl
d 25Ad Quef] [SHLEeL 5. dled dlS 3.5 kN/m?2 24l §612 (s(e12l
1.0 kN/m? d3l3 dl. M-20 ¥4l Fe-250 il QUL 521, HIA 5500 HI2
AW dulAl.

OR
Write and explain the equation for calculation of the development length.
Sadluie Qeelef] dRIdT] Sl HISe] Y QU] A yH2dl.

Draw neat sketch of plan and section of one way simply supported slab
with steel details.

dei 4 el ol Wl W ASAAl Aoyl ol Hiled]

e2lldd] w11s(d €12,

Design two-way slab having clear span of 3.0 m X 4.0 m supported on 300
mm thick wall on all sides. Take L.L = 4.0 kN/m?, F.F= 0.5 kN/m?. Take
M-20 concrete and Fe-250 steel. Corners are not held down. No checks
are required.

3.0 Hle? X 4.0 {l2zs1l w0l Yriddl 2-d A [SHLYel 5A B
W] oflogad) U 300 HIHl oSl (edld U »UI2s 8. d@lod dls 4.0
kN/m?2 wal §61R [§(+121 0.5 kN/m? d35 dl. M-20 concrete s\ Fe-
250 steel o1l GUALL 5. WRLIHAL «flA AWM wLddl A2l 516 Asel
% o1€]].

Draw a neat sketch showing reinforcement in sectional elevation and plan
view for an isolated pad footing.

ULBALA2S US (3oL HIe A(nUl ULl AseAed , WeldQlet wWa

Wlsioll S idsil U M 15[dud] €12,

Determine ultimate load carrying capacity of a square column of 300mm
x 300mm size reinforced with 4 Nos. of 16 mm bars. Assume minimum
eccentricity condition is satisfied. Use M-25 and Fe-415.
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300mm x 300mm S$&ell ARYU iblel 16 mm WiRell 4 «id A1
Uoifad 539 8. dl vildH IR dsel sdlel eHdl «1ssl 520, °IRl 5
*YoicdH [ANUAL RaU(d AR B. M-25 W Fe-415 ofl GUALL 5.

Design a short square R.C. column to resist a factored load of 1500 kN.

Design lateral ties also. Use M 20 concrete and Fe 415 steel. Draw
necessary sketches.
1500 kN @R dé&el sal HIS ARY IR, Al slau «fl [SHieet s
e 21oell ull [S1eel $A M-20 AsSe slsle wa Fe-
4156219 ). %3] 35y €.

OR
Describe different types of isolated column footing with neat sketches.
B AIQ W22 6| ST §[2Aell [lcy UsiRls] dlel 5.
Determine the ultimate load carrying capacity of a circular column of 400
mm dia and reinforced with 6 — $25 mm dia bars with
A-lateral ties.
B- Spirals
Use M-25 concrete and Fe-415 steel. Assume minimum eccentricity
condition is satisfied
400 mm 1Yl ANOULSIR cd@otl wi(dH €S dset GHdL 1551 53 el
6 - 25 mm SIUL WR U8 yeidd 53 8.
-y iy o).
ofl- AulsikR
M 25 5l(52 sl Fe 415 21deil GUALIL 52, HIR) 5 YeidH (ANl
Reufd dde 8.
Design square pad footing for 500 X 500 mm column section having axial
load of 1600 kN and safe bearing capacity of soil 200 kN/m?. Use M-20
and Fe 415. No checks are required.
500 X 500 mm ST (AI2L HIe ARY US §(331 [SHLeel s BHI 1600
KNeil 2&{ld 6112 wa 200 kN/m? HI2l(l Y2led AR &Hdl eld. M-20
ual Fe 415 ol GUALIL 521, S16 Aol %e olefl,
Write advantages and disadvantages of steel structure
216 R SUReL 1ALl WA A§IUEL QW)
Explain types of welding with neat sketches.
A9 B (5(c U1 AES[Ilell UsIR) AHd).
Two plates of 6 mm thick are bolted in lap joint using 20 mm diameter at
60 mm pitch. Calculate efficiency of the joint. Fu is 410 MPa and 4.6
grade.
60 mm [Ud U2 20 mm el GUAlaL 3] QU %1824l 6 mm 1Sl
A W@ea oilee sdMi 1A 8. Y sl silamdled]l ad3] 5. Fu-
410 MPa ¥4 4.6 S 9.

OR
Write ultimate and yield stress for class 8.8 bolt and find minimum pitch
and minimum edge distance for 20mm dia. bolt.

sl 8.8 G{|S Ul W02 ua Y|eS dQlld quil. el 20 mm <UL

H[2 YeidH [UU Wal RYeidH (Se113] (edge) vidR LUl
Write steps to calculate the efficiency of a bolted joint.

W)E2S %182 ofl SIASH ALl ARIAT] HIetl Ydld] ).
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Design a fillet weld to connect a tie plate 75 mm x 8 mm with 8 mm thick
gusset plate to resist design axial tensile load 120 kN.. Assume shop
welding of grade Fe-410 on sides only.

75 mm x 8 mm 21& Wea 8 mm 1SL A2 We Hl8 wlsdl Hie [sa2
des [SAloet s Bl [SHLoe W[suUe lod dls 120 kN «il
UlASI2 L. HIo o) U AS Fe-410 of 2LlU des[al g1,

Define:

A. Characteristic strength

B. Characteristic load

C. Partial safety factor for steel and concrete

Ul [Ad 52U

A. dl&i(8Lsdl U5

B. cl&ilSLs dls

C. 214 U4 slosle HI2 ULfAls yRell 352
Explain all components of roof truss with sketches.

BY U1 152 Uell dUIM e Sla qHosdl.

Calculate Dead load and Live load per panel point for Howe roof truss of
an Industrial shed to be constructed at Bhopal for the following data.
Span of truss - 12 m.

Spacing of truss -3.0 m c/c.

Rise of truss - 2.5 m.

Weight of roof covering sheet - 130 N/m?

Weight of Purlin & Fixtures - 80N/m?

Total nos. of panels - 6

Opening of wall area - 10%

Height of shed -10 m

Terrain category 2 and class B structure

Probable life -25 years

Topography - Plain horizontal Ground.

o1 ANl 32l HI2 luld Wid wWiddHi HidelR wENELs ASel
Howe 2§ 24 HI2 Usdd UlgeR €16 35S €S A dl8d dlseil ARzl
52,

2¥stl A0l - 12 Hl.

29 ¥idR - 3.0 {le2 c/c.

2¥sll Ged - 2.5 Hler.

89cial 241d3] Acil 2{les] gosel - 130 N/m2

U(del uad (55U9] A%l - 8ON/m2

56 ol Ud®Y- 6

[ectiet (dreiRe] 2410101 - 10%

sl GluLe - 10 Ml

cpuzel AR 2 WA ddf B Hl01Y]

Aetfdd Rdel - 25 a9y

21N L] - L€l 2415] @],

OR
Explain typical stress-strain curve for mild steel with diagram

K16 YIS 2U-2et SIUIAM uHd).

Draw the line sketches of different type of roof trusses.
[cllde UsIRell es2¥e1L ELSel WY €.

Calculate the wind load given the data in Q-5(C).

Q-5(C) Hi 52l AL Yore wind load «{l ARLdZ] 520
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