Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — III » EXAMINATION — SUMMER - 2017

Subject Code: 3330604 Date: 03 -05-2017
Subject Name: Structural Mechanics

Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Q.1 Answer any seven out of ten. 3Ll SIHUBL Ulcloll Feltel UL,
Define modulus of rigidity and bulk modulus.

oliol Ecll Aol 6les HISYetoll calvaul il

Write Hook’s law and define modulus of elasticity.

gsoll [ cvll RAlRAUs AL Hiuise(l cauvaw 2.
Define change point and point of contra flexure.

Ao WBo2 ol otidet YRl URelcdot [goll cauvaw 2l
State perpendicular axis theorem.

ol Aol YA dul.

Define bending stresses and neutral axis.

ottol Yldetn wal ceral ulell catvan a4l

Write equation to find shear stress at any section of the beam with usual
notations.

5. olHoll slsugl AUSBE UR sclot Yldum Al Hida) Y2t w33 Ustell

A el

Define lateral strain and linear strain.

uinelat (A5l ual 2l [As20ll cepvaul 20,
Differentiate between long column and short column.
ALl Sl Aol g5l Sl aell dgleid Ul

Write equation to find load carrying capacity of column using Rankine’s
formula with usual notations.

€. SlEeLHoll HEM GUR HIZell 38lola] Yot AUl uel AUHM L,
10.  Explain: Perfect truss, Redundant truss and deficient truss.

10. Yo, oot el wlARscl 5l unasell.

AL X R WA P

RN

Q.2 @) Define: Strain energy, Proof resilience and Modulus of resilience.
w2 ) [@sR stdalba, ys edlact wa dlsyad s alacie]l vl

UL,
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Explain composite section.
UoYsel SDE QA Amaml.

A mils steel bar of 20 mm dia and 1m long is subjected to a tensile load of
314.15 kN. H change in length of bar is 10 mm, find stress and strain induced

in the material.

20 HlM{l et el 1 Hl ofl cious YRLetdl As Wellesll Aldan Gur
30%.aU (3.0, of uiefla Vaw o ddl 8. %l wdae(l cdeusa
Ucl 32512 10 Ml oll glat ol Alotaunt Geud uq Yoo ual [@sR

alledl.
OR

A mild steel bar of 10 mm dia and 1m long is subjected to a tensile load of

100 kN. Find increase in length of the bar.

10 Hl{l cau el 1 ] ol clieusell Welleott W s Ul GUR 100

(3.03.0f R sl WA & dl Alolaue(l ciousul adl atRl 2l

A circular R.C.C. column of 400 mm dia is reinforced with 6 bars of 25 mm
dia. The column is carrying an axial load of 1800 kN. If modular ratio is 15,

find stresses induced in both the materials.

¥00 Hl{l catidoll Rl Lot sletrt 2w {l{l cantell 5 ulda
Y3l B. slad U 1¢00 (3.o3.oll ue{la iRk cdl 8. %l Hlsya?

oJllrt au &lat ol ol weldlil Geus el yldolo 2.
OR

Calculate change in length of the bar shown in fig. (1). Take E =2 X 10°

N/mm?,

gl (1) W ealde uldlanell coousil ddl ¥81R2 Wl E=2 X 10°

o3/l el
Find moment of inertia for the T section shown in fig.(2}
A () 1L galldel &l 2usde M2 wscat yel 2l

OR
Find moment of inertia for the channel section shown in fig.(3)

A (3) 1L elldell Aot WUUSBE HIRZ w¥Scal Yol e,

Define: Moment of inertia, Reference axis and Axis of symmetry.

aScel YRl ool el ol AYHBRLAL Aol cartuall el

OR
Explain types of supports.

25lotl YsR yHamdl. .
Explain relation between shear force and bending moment.
elot 6oL Aol otiotyll cl2aoll Aot UMl

OR
Explain sagging moment and hogging moment.

Ao(lot HlAee we slollol HlAee (A dHenal.
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Draw shear force and bending moment diagrams for the beam shown in
fig.(4).

AUHA () W oeAldel west M2 Scot W wal oidet Yol 2udu

elal.

OR
Draw shear force and bending moment diagrams for the beam shown in

fig.(5).
AHA (1) W ealdal west M2 sclot oo el oot Yol AN
elal.

Draw shear force and bending moment diagrams for the beam shown in
fig.(6).
AUHA (5) M ealdall west M2 sclot 6o Aol oot Yol AW

elal.

OR
Draw shear force and bending moment diagrams for the beam shown in

fig.(7).
AHlA (9) 1L e2ldel west HIZ scot sa el oot Yol AN
elal.

Explain end conditions of column.

Sl HIR Wos 55190t dHastal,

OR
Define: Radius of gyration, Slenderness ratio and Crippling load.

28la s duaRAs, dodl IR’ ol wasiel ellR ofl calval
.

Draw shear stress distribution diagrams for the following figures.
(1) Hollow rectangle (2) Circular (3) Angle section (4) Channel section

ol Aoll 2ugAA 12 sclot sl (At 2w €131,
(1) Wel dudld () ddn (3) Aol A5t (¥) Yoldd Asol

OR
Write assumptions made in the theory of bending.

olHoto{l flaidlo{l uRBuletul.

Find forces in the members of a truss shown in fig.(8) by any method.
AHlA (¢) 1 el Bl M2 at oRIHL Geud Ul ol 20l
sleuel el Gualol 53l

A rectangular simply supported beam 300 mm deep is subjected to U.D.L. of
3.2 kN/m over entire span. If bending stress is limited to 120 N/mm? and 1 of
beam is 8 x 10* mm?®, find span of the beam..
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As AEL Ad 25dcl dordl ulesl 300 Hl{l Gsl & dal dotl unaL
auol Gur 3.2 B/l ol AMAdIld @R aget 53 B. 2l eliet
ylAoine yeal 120 of. /HlHl® ol aud ol &lal da 1 = ¢ x 10¥

Il slat ol westell clos 204,

A 6 m long mild steel column 200 mm x 300 mm in section is fixed at both
ends. Find least radius of gyration, slenderness ratio and Euler’s buckling

load.
Yletteoll s Hl ciell 200 x 300 {12 ol w5DEall AS 2ol doll

B3 ot B, L el M2 dynd A Al duARAet, docll

STENLERUTRICELARELTCRCERN NS

A 4 m long pipe having one end fixed and other hinged is used as a column.
It has outer dia 40 mm and thickness 10 mm. Find Rankine’s crippling load if
E =2 x 10° N/mm?, fc = 320 N/mm? and o = 1/7500.

As ¥ Hl cdioll wsu B As B3 ottt Al ol B3 Lookd B
dal et dfld Gualol @8t 8. wsusdluslRel e ¥o Hll
ual sty 10 HIHl B. %l E =2 x 10° N'mm?, fc = 320 N/mm? Wl oo =

177500 8la ll Ilotoll Yem @R 2.
Write assumptions made in the analysis of simple truss.

$floll yeaswte(l weudl dull.
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