Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 — EXAMINATION - Summer-2026

Subject Code: 3330604

Subject Name: Structural Mechanics

Time: 02:30 PM TO 05:00 PM
Instructions:
1.

2
3.
4.
5

Q.1

Q.2
ETRES

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.

English version is authentic.
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Answer any seven out of ten. £2IHiell S18URL Aldetl ciio] A [U).

Write Hook’s law and define modulus of elasticity.

&sell [y quil ReldRIusdl HIuisel calual 114l

Define and state units of Stress and Strain.
Y ol etof] vl A U] Wl A 5H QU

State perpendicular axis theorem.
G0y 3 @lell UNY ud].

Explain moment of inertia in brief.
%Syl &sHi qHd).

Enlist types of supports and loads.

A LEIR Wl W1el] UslRe(l ALEL 52U

Define change point and eoint ofrcontra flexure.
Ao Ul§eR wal i1yl URddet (Gigefl calul w4,

Define bending stresses and neutral axis.

ofHel WA e deel bilefl culull 24l

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

o{ldsll SIOURL WISAE UR Sciel Ulduo Dbdl HI2s} Yot oSe3] ASletl

U1 quyl.
Differentiate between long column and short column.

QoL S16H s 251 514U dRel) dslad U,

Explain Poisson’s ratio.
p

Ulgobetet] QIR Y-l

Explain composite section.
UYsd WISAE [AQ) M-,
OR
A mild steel bar 2.5 m long and 25 mm in diameter is subjected to an axial

tensile force of 70 kN. Find stress, strain and elongation of the bar. Take E =
2 x 10° N/mm?,

2.5 HleR dind] Al 25 HIH] clMell snd) 21d W12 70 kN ot 28l dlel

WA W[t . WA, [AS1R Wl WIRe] [AdKL L. E = 2 x 10° N/mm?.
Calculate change in length of the bar as shown in Fig.1 Take E = 2 x 10°
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N/mm? and cross section area A= 500 mm?
W 1g(d-1 Hi e2llcal U 1Qeil A(ulsfl dotion] gd) 3812 4. E =2 x
105 N/mm? 3{a) 2158¢ AA501 A= 500 mm?2 ).

OR
A weight of 40 kN falls on a vertical steel rod from a height of 20 mm. If the
length of rod is 3 m and its cross-section area is 1250 mm?, find instantaneous
stress developed in bar and also calculate strain energy stored. Take E = 2 x
10° N/mm?2. .
40 kN o} d%el 20 mm il GluL5el]l Gle{l 22laefl A(aul U us 8. 2l
U1l dog16 3 1122 el wa dell $14 AsRAededl [ArddIR 1250 mm? Sl
dl RUL (A5 dicslEs dlid D8] wa AAlEd dlal Glestell ul
31ld3] 521, E = 2 x 10° N/mm? dll.
Calculate M.I. for the T-section having flange dimensions 80mm x 20mm and
web dimensions 30mm x 90mm.
A5 Zl-A5Ael BUIL 4% SIANRlel 80mm x 20mm e Aod SN Q)]s
90mm x 30mm 8. M.1. «{l A’ld3] 5.

OR
State and explain parallel axis theorem.

UHIAR & UNY wLLd] Ae) YHod).

Find M.I. about central axis for | section consisting top and bottom flanges of
120 mm x 12 mm and web of 10 mm x 180 mm.
| ([Qeilor Hie Slogd w8 (Al M. 1H) BHi 120 mm x 12 mm ol GUR w4
of1Qef] {safz{ w10 mm x 180 mm ol Al &1y 8.

OR
Calculate M.I. of the section shown in Fig.2 with respect to its base.

Fig.2 Hi tdl1dd AsRAel HIS Aetl w1HRe1L Aee{Hi M.I. ol QL] 52).

Draw S.F. diagram with calculations for a 5 m long simply supported beam
having 2kN/m UDL acting throughout its length.

2kN/m UDL defl 44U dodl8SHi tlddl 5 Hle diodl dl€l ld 2sdd ofly

UL S.F. ofl 8L A8 w15(d €12,

OR
Draw B.M. diagram with calculations for 3 m long cantilever beam. It is
subjected to 5kN/m UDL throughout its length and 10 kN point load at free
end.

3 HleR divil 3e2ldlaR ofld Hie B.M. il AQldT1a) 419 2#11s(d €121, d
defl HHA G ISHI 5SkN/m UDL 4l 5l 2e5 UR 10 kN Ulger ElSal w1t
2!

foferentia_te between beam and truss.
o1 2ol F] oA dSleldd ).

OR
Explain types of trusses as per stability.
ReRcll Yo 2Usil USIRL uHdl.

Draw S.F. and B.M. diagram for the beam shown in Fig.3.

15(d-3 Ui £21[Ad 6flH HI2 S.F. ¥ial B.M. ol 218U €30,
OR
Draw S.F. and B.M. diagram for the beam shown in Fig.4.

A 15(d-4 Ui £21[Ad oflH HI2 S.F. ¥ial B.M. ol w418 €130,
Draw S.F. and B.M. diagram for the beam shown in Fig.5.
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(5)  Ls(d-5HieAd o{lH HI2 S.F. ¥ial B.M. ell A41Qu1 €130,
OR
(d) Draw S.F. and B.M. diagram for the beam shown in Fig.6.
(S)  AIs[d-6Hie2ldd oflH HI2 S.F. ¥ial B.M. ol 2418 €130,
Q.4 (@  Write assumptions made in the analysis of simple truss.
USLY (1) 3ol Yusell 8L du).
OR

(@ 200 mm x 300 mm simply supported beam of 4 m span is loaded by a UDL
of 12 kN/m. Find out maximum bending stress & draw stress diagram.

() 200 mm x 300 mm il AL€l 1A 254 (MHefl el 4 m 8. %) Aell U 12
kN/m <1l UDL @3], dl HedH G (e59] 22 2L1E) 34el 1A SR €2,

(b)  Draw shear stress distribution diagram for the following sections. 1. Hollow
rectangular section 2. L section 3. Circular section 4. T section

(@) ollAell AsAet HI 21U 12U [SRR6YQU SIUIAM £RL. 1. €ld] duARY
A52Ust 2. L ASAet 3. U5E AS2Uet 4. T A5AeA

OR

(b)  Write assumptions made in the theory of bending.

() elHetof] (QuT]e{] YiRQI) Qu),

(c)  Find forces in the members of a truss shown in Fig.7 by any method.

(5)  us(d-7 Hi eldd] 3] HI2 wul BreiAU] Geust dl (ot 20H).
sloul dell Guallal s2U.

Q.5 (@ A4 mlong pipe having one end fixed and other hinged is used as a column.
It has outer diameter 40 mm and thickness 10 mm. Find Rankine’s crippling
load if E = 2 x 10° N/mm?, fc = 320 N/mm? and a = 1/7500.
Usl. U () 4 HleR diofl ulsy Bui ws Bs [wA[fd Sld & wa oilos] (&S SlU 8.
detl Gliel el 40 HIHL 240l 21518 10 HIHL B. %) E = 2 x 105 N/mm?, fc =
320 N/mm? 34el o = 1/7500 Sl dl 3e51&etetl [5(L6a] ¢{12 L1t

(b) A rectangular cantilever beam 250 mm deep is subjected to U.D.L. of 5.2
kN/m over entire span. If bending stress is limited to 120 N/mm? and | of
beam is 8 x 10* mm?*, find span of the beam.

() ¥s duAIRY 521(daR ol 250 H1H] GLSL el 5.2 kN/m <1l U.D.L qHXU
AN w1 [det B. %) AS21 24 120 N/mm? Yl HUTELd Sl 34
o{lHell M.I 8 x 10* mm* €1, dl ofluell d1Lel QUlel.

(c) Differentiate Column and Strut.

(5)  SlaH ¥ 2 dR dsldd AUl

(d) Explain column end conditions and effective length.

(5)  5ldUell BSIAle]l Re1fd W WAWSIRS duile) UMl

ZoeN <—f S LN . COKN

—F—A400MM —E—— GO0 MW —F—300MM+—

Fig.1
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