Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (OLD) — EXAMINATION — Winter-2025

Subject Code: 4330602 Date: 06-12-2025
Subject Name: Mechanics of Structures
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.  Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.

Marks

Q.1 (a) Define modular ratio, Bulk modulus and Possion’s ratio. 03
U1 () HISYER AN, vdes HISYAY 3ol UlSYeloll RUAL cAlwAIRId 03
RN

(b) Draw and explain stress- strain curve for mild steel under tension 04
also define various critical points of the curve.

(W)  dRlld €601 HISES 21d HIS dQLLd-dlQl N5 £12] Wal AHHd]. oY

dalisel (Al (RIS (Gigla ULl v LRl 53,

(c) A RCC column 600 mm in diameter is reinforced with 8 number of 07
25 mm diameter steel bars. If permissible stress in concrete is 5
N/mm? and modular ratio is 8. calculate load carrvina capacity of

(5) 600 mm cUlYell RCC SIGH 25 mm <[l R4 WIRell 8 olkdR 09

A1 Hoyd feilddHi w1 8. %) sl(5eHi MM ldulat dl’l 5
N/mm?2 &1 el HISYER 2RUAN 8 €1, dl RCC sldueil d1S dest
¥ d el a181d3] 521,

OR
(c) A steel bar 0.6 m long and 16 mm in diameter is subjected to an 07
axial tensile load of 40 kN. Compute tensile stress, strain and
elongation and final length of the bar.

(5) 0.6 Hle2 diodl Aal 16 HIH] ALy bRldd] 1ol MR 40 kN sl 09
Uy dlQlell HIRA WLlted B, dl dell UR dldldi tensile stress,
strain, elongation (GGl Hi dl ddlR]) W WRel sildu

Q.2 (a) Define Shear force, bending moment and point of contra flexure. 03

ust2 () 2AluR sl Q50 HiNee e sle2l sAsuRe] (0dg cAlWAIRld 03
53,

(b) Differentiate determinate and indeterminate beams. 04

(1) Determinate and indeterminate oflUst) dslad qu. oY

(c) A simply supported beam of 6 m span is subjected to central point 07
load of 50 kN along with uniformly distributed load of 12 kN/m
over entire span. Draw and calculate shear forces and bending
moments and their diagrams at critical points of the beam.

(5) 6 Hlez Wlelsl U0 A YUISS ofld 50 kN «il A4 Y2 09
AlSol A1 [elel & wal HHA AL 12 kN/m il UHLet 3ld ([ddRd
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OR
Briefly explain hogging and sagging moments in beams.

of[HH T ST[B0oL 24e A R[] HIN w2 A [BHHL UMl
Briefly explain different types of supports with necessary sketches
in beams.
oflHu ] o263 By U1 [y UslRetl w1t R A (8HH] YHosdl.
A cantilever beam of 3m span is subjected to point load of 15 kN at
its free end and 12 kN/m u.d.l over entire span. Draw and calculate
shear forces and bending moments and also prepare the diagrams
for the beam.
3m Wleletl 3e2lelar ollH detl sl BSL UR 15 kN «il Ulge dls
e YHA Wiet UR 12 kN/m u.d.l. 413 8. 2fluR sl wa A5
HINe2 IARIAT] 521 WA o]y UIR 201U 81 W A5 Ul Ns2e{l
15[ yeL duR 52
A cantilever beam of 2 m span and 200 mm x 350 mm rectangular
in cross- section carries point load of 15 kN at its free end. Find
maximum bending stresses induced in the beam.
2 m LA BRIl A 200 mm x 350 mm QGRARY S1U-A5RAAM]
ol 3o2ldldR o{lH dell Ysd S 15 kN <l UlFee dlS deal 53 D.
ol WRd Hedu A=5a1 2 2018
Define slope and defection with necessary sketches with simply
supported and cantilever beams.
A WIRMYd HA d2ldldR ofld Ul eI BU A 2l
e [SsUelol LRI 53,
Find maximum bending stress induced in the beam section having
300 mm depth. The beam is simply supported having 4.5 m span
and carries a central point load of 60 kN. Take Ix = 8.2 x108 mm®.
A YLEL 2l 25dd oflH 4.5 112wl ALL01L H18) HIURGYd B e
60 kN oll 3ocly (0ig €S desl 52 . dl 2L 300 HIHl GlsIE
grddl ol Hi URd HedH A5 224 21lH). Ik« = 8.2 x108
mm* &),

OR
Prove that for rectangular section maximum shear stress is 1.5
times average shear stress.
Alld 5 5 Gl w150 Ul HedH 2{luR WA Wdy
o{luR U 15290 8.
A simply supported beam of 4 m span and 200 mm x 400 mm
rectangular in cross- section is subjected to point load of 15 kN at
its mid-point and 12 kN/m u.d.l over entire span. Compute
maximum slope and maximum deflection of the beam. Take E = 2
x10° N/mm?.
A5 U0 A AULRS 4 Hl2R Wletstl ofli 5 et 415Dt 200mm
X 400 mm GARUeL 8, dell Hed-(6ig U 15 kN wal 4HA
AL 12 kN/m u.d.l ol Ulged elsa wllded 8. dl defl uR
LIl HETH 3L el tflHel| HetiH [dUeetef] -ld3] 52U
A cantilever beam of 2.5m span and 200 mm x 375 mm rectangular
in cross- section carries uniformly distributed load of 20 kN/m
throughout the span and 15 kN Point load at free end. Calculate
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maximum bending stresses induced in the beam.

As Slea(ddR ol YHA 2.5 m ALAML 20 kN/mell YHledeU
[AdRd €l wal gl BSL UR 15 kN Ulgee €S déel 52 8. slu-
A5l 200 mm x 375 mm GuARYAL ofliui VR Hedy
A REXTIREREIERE

State and prove the perpendicular axis theorem.

o4 348 UNY LA el HL(odd SR,

A simply supported beam of 6 m span is subjected to central point
load of 50 kN along with uniformly distributed load of 10 kN/m
over entire span. The cross section of beam is 150 X 300 mm. The

beam is made up by the mild steel material. Find the maximum
bending stress induced in the beam.

6 Hle wlstell A A AUES il 50 kN el Je2d Ulee2
dl5al A1l B wel YHA AL 10 kN/m <il YHlet 2ld [AdRd
4l 1[dst 8. o{lHeAl 514 A5l 150 X 300 mm 8. 6{lH HIEIES
%eiic% GIRL elldd) 8 dl wL oflHH] URd HedH A5 A
e

Compute the moment of inertia about XX and Y'Y axis for the “T”
beam section given in figure 1. Both XX and YY axis are passing
through its centroid.
ULS[d 1 Hi HE “T” o{l4 Hie XX M YY 48t [dQlefl moment
of inertia «il ABLAT] 520 XX ¥al YY ol el dell Ae2losHiell
AR U D,

OR
Derive the formula to calculate the moment of inertia for solid
rectangular section about its bottom of the section.

U S o155 GUAIRY WISV HI2 Aell ALSAE sl d[0 2] HINe2

1§ el (AU oil AQIAT] sdL Hlee] YA cdirdl.
Prove that for Circular solid section maximum shear stress is 1.33
times averageshear stress.

Compute the moment of inertia about XX and Y'Y axis for the “I”
beam section given in figure 2. Both XX and YY axis are passing
through its centroid.

ULS[d 2 HiwWdL 17 ofl UL XX 1 YY 1 &l {2 1S
S (1UL ol ARLAT] 5L XX Wal YY 6o W& el As2lesHiall
AR ALY D,

Differentiate between perfect, redundant and deficient truss.

Ayl redundant W WY sd 24 sl dsldd 52U,
A hollow circular section 3 m long 150 mm external diameter and

10 mm thickness is hinged at both ends. Calculate Euler’s buckling
load. Consider E=2x10° N/mm?,

A5 €14l AlNLs1R w158 3 Hl2R diof] 150 HIH] o41el L
10 HIH] SLE vl BS (5525 B. Ydrell vis[(Ed1 dlsei] d11d3l

5. E=2x10° N/mm? o &[] €.
Analyze (Find forces and types of forces) the given truss as shown
in figure 3 using method of joint.

Nells w1s Woe2 «ll GUALIL 30 wLs(d 3 Hi Wdledl UHILl
WG 2o (ANl (o1l A sl (£2LL 11H).
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Q5 (a)
sketch of beams and truss.

g5 (AH)
dleHU Homdl.

OR

ofld Wl 2¥ell o] BU A1 ofld ua 2Y dRsd] dsldd

Briefly Explain difference between beam and truss with necessary 03

O

3

(b) Briefly explain the column end conditions and their effective length 04

with necessary sketches.

() eI BY Ul sl BSlsll Relld Wa dHell USRS oY

dodl5el U leHH T YHomd),

(c) Find forces in all members of the given truss as shown in figure 3 07

using graphical method.

(5)  Alls59 Usg[dstl GUALL 53 15[ 3 Hi Gl UHISL Mg 09
2ol dH M HruRU[ @191d | wlon] 2114,
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Figure 3

*note:all the sides of trusses are same
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