Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER 3 — EXAMINATION - SUMMER 2026

Subject Code: DI03006041 Date: 20/05/2026
Subject Name: MECHANICS OF STRUCTURES-I

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.

Q.1 (a) Define following: 03
"4 q

1. Hook’s law
2. Volumetric strain
3. Bulk modulus.

(1) o{lAcll A0l AU W 03

1. gsell [ (Hooke's law)
2. Adet [@QslA (Volumetric strain)
3. 0lcs MISYA™U (Bulk modulus.

(b) Explain the difference between gradual load and sudden load. 04
(4) Gradual load ol sudden load clAell 5 UM 0¥
(¢) A mild steel bar of 4m length and 18mm dia is subjected to 80 kN axial tensile load, 07

Find out Stress, strain and total elongation of bar. Take E=2x1 0 N/mm?.

(5) dous 4 Hlex ol caun 18 H{lHl upgddl HBes Wlaoll €5 80 kN il 09
wellal dren ds0 8. €SHI Baual Udl dlQl (Stress), (As(Q (Strain) wa
A AGllEHL AUl (Total Elongation) MYl E = 2 x 105 N/mm?2.

AHYq|
OR

(¢) A square R.C.C. column of 600 mm side is reinforced with 8 steel bars of 20mm 07
diameter. The column is subjected to axial compressive force of 2000 kN. Find stress
produced in steel and concrete. Take a modular ratio is 15.

(5) 600 HlHl olty uRlcldl AU R.C.C. Sl 20 HIHl cauotl 8 RElcd well 09
Hoo|d lollalalldl wLcll 8. Al sIAH UR 2000 kN ol ae{lal Asluat wloy
ARl sl el B. Rl U sgledl Gur Udl Rl (Stress) 2.
HsyAR 2AAA 15 Hletal.
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Q.2
AR

Q.2
AR

Q.3
U4 3

(a) Write down equations for moment of inertia for both x-x and y-y axis for following
section:

1. Rectangular
2. Triangle
3. Circular.

(1) o{lAUotl (Aol HIZ x-x Al y-y &l {3 Moment of Inertia otl UH500
AW

1. AolAR™U (Rectangular)
2. s\ (Triangle)
3. ddouslR (Circular).

(b) Calculate Ixx for ISA 100x75x6mm with longer leg vertical.

(@) cioll ol (longer leg) Blell Av{lal 1SA 100 x 75 x 6 HlHl M2 1xx 2WQl.
(c) Draw S.F.D. and B.M.D. for the beam as shown in figure.1.

(5) sl a. ui ealdat (@A W2 S.F.D. Al B.M.D. ERL

kN/m 4kN
W/W/J
A Bl C
4m 2m
Figure.1
AHYq|
OR

(a) Differentiate between centroidal axis and reference axis.

() 3oalole wal (Centroidal axis) el el W&l (Reference axis) ARl dsleld
ULl

(b) Calculate Ixx for ISA 100x75x6mm with shorter leg vertical.

(@) oiio{l oltey (shorter leg) Gledl 2v{lal 1ISA 100 x 75 x 6 HlH{l U2 Ixx 2R

(c) Draw S.F.D. and B.M.D. for the beam as shown in figure.2.

(5) gl 2. i ealdel (@AM A2 S.F.D. Aal B.M.D. €2

3 kN/m SkN

A B i
2m | 15m |

Figure.2

(a) Listtypes of beams.
() o{lHell ustA{l a1l 0l

(b) Explain sagging and hogging bending moments with neat sketch.
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Q3
gl 3

Q4
UH ¥

(o) ABNaL (Sagging) el &AL (Hogging) Al¥ol HHeeal 2=l sl (Neat
sketch) UL UHesLAl.

(¢) A simply supported beam 3 m long has rectangular section 200mm x 400mm. If
permissible bending stress is 18 N/mmz, find point load at centre of the beam.

(5) 3 Hler didll As wEl 2stcuoll (Simply supported) ollHall (Qetot 200 HIHl
x 400 HlH{l AsRell WAASIR &, %1 WogH[AUA AlDIL Bl 18 N/mm?
alal, Al oflHotl JosHl ALILA WSe2 Als 2.

AHYq|
OR

(a) Listtypes of loads with figure.

() Alsetl UstAe{l el vusl@ U .

(b) Explain point of contra-flexure and its importance in beam design.

(@) ol 38aul Contra-flexure @g (Point of Contra-flexure) %j, B d AHA
Aol dof Heccl UHH AL

(¢) A solid circular shaft of diameter 50 mm is subjected to a shear force of 15 kN. Find
the maximum shear stress induced in the shaft.

(5) 50 Ml U YAl Yol ddasiR Al 15 kN ol SLU 6l0l (Shear Force)
60 8. wseHl Geur Al HEWH SLU Ll (Maximum Shear Stress) 20&l.

(a) Draw shear stress distribution diagram for the following sections.

1. Hollow rectangular section
2. L section
3. Circular section.

(1) o{lAUatl [Qewol 12 RaR Al [AdRQL BUAW (Shear stress distribution
diagram) ERL:

1. Wl doRy [@etat
2. L-aslRaAl (Aetat
3. ddousik (Qewot.

(b) Explain perfect, deficient and redundant trusses with examples.

(0) udse (Perfect), (3(3Q2o2 (Deficient) Mol (3S0Se2  (Redundant) 2dal
GElER0L UA A Al

(¢) Find forces in all members of a truss as shown in figure no.3 by method of joint.
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(5) sl ol 3 "l ottt Yy Aidlell usl@ sl gdetl ol Al i
ALILAL coll 20,

20 kN 40 kN

D E

c A

+ 3m | 3m

Figure.3

AHYq|
OR

Q4 (a) Explain the concept of pure bending and its assumptions.
LR .
ure bending 3 assumptions :
(1) pure bending o{l AscUall el Ao{l utQUA ( ions) AHsL Al
(b) Draw different types of trusses with neat sketches.

(o) (AlQu ystrell guell A0 vUs[AN (neat sketches) €.

(¢) Find forces in all members of a truss as shown in figure no.4 by method of joint.

(5) sl o ¥ Hi ottt Yy didlell usl@ sl gdatl ol A i
ALdLAL soll 20,

40 kN
D
E
N
A B
2m
Figure.4
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Q.5
gy

Q.5
¥ U

()
()

(b)
(o)

(©)

(5)

()
()
(b)
(o)

(c)

(5)

Write formula for maximum deflection and maximum slope of simply supported beam
with UDL over entire span.

Ayl AUt UR AM3U [QdRd etk (UDL) Al AEL AR ofld w2
HotH [(BsAsalat A HeTH BLAL (slope) ol Y2 AU,

How does flexural rigidity affect deflection of beams? Explain.

oMol amis (Deflection) U2 $As2ARA (R(32l (Flexural Rigidity) 3cll 4uR
52 872 yHstal

A circular steel column having 200 mm diameter is fixed at the both ends. Using
Euler’s formula, calculate safe load carrying capacity of column. Length of column is

3.6 m. Take E = 2 x10° N/mm? and factor of safety = 2.
200 Il i wRpadl adaisik Rlad sldad ol B3l RAR (fixed) B.
Euler oll 3y2lell GUaol 3o sleAHa{l YAA elR dset &Mdl (Safe Load
Carrying Capacity) 9lRIl. SIAAHo{l cloileS 3.6 Hle: ®. E = 2 x 105 N/mm?
Ul AAHA o1lis (Factor of Safety) = 2 Hloicl.

AHYq|
OR

Define slope and deflection of a beam.

olHUl aLo (Slope) W (AslAd (Deflection) ofl cattvail .

Compare deflection behavior of cantilever and simply supported beams.

Sdlcllar ol el Ruddl AWEs oflHell dnis (Deflection)etl cclolo]
ddetlcds aglet s

A Steel bar of 4.0 mis fixed at both ends, Find out Rankine’s crippling load Ixx

=5%107 mm®*, Iyy = 3*100 mm*, A=500 mm?, fc = 600 N/ mm? oc=1/1800. Take
factor of safety 1.5.

4.0 Hler dougall Rldoll €5 ool B3l RAR (fixed) V. Rankine oll Yol
Gualol s3lal (B(@ol Als (Crippling Load) MWL Ixx = 5 x 107 mm*, lyy = 3
x 106 mm* A = 500 mm?, fc = 600 N/mm?2, o = 1/1800 Wal AcHA
JlBlis (Factor of Safety) = 1.5.

skskskskok
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