Enrollment No./Seat No.:

Subject Code: 3340601

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA IN ENGINEERING - SEMESTER -1V EXAMINATION - WINTER 2025

Subject Name: STRUCTURAL MECHANICS-II

Time: 02:30 PM TO 05:30 PM

Instructions:

. Attempt all questions.

. Make Suitable assumptions wherever necessary.

. Figures to the right indicate full marks.

. Use of only simple calculator is permitted in Mathematics.

. English version is authentic.

1
2
3
4. Use of programmable & Communication aids are strictly prohibited.
5
6
7

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

Q.1

Answer any seven out of ten. eIl SlguRl Aldoll ¥dIG A,
(1) Define “Statically determinate beam”.

(2.) «22fesd Sleallae oflaofl caurvul 4.

(2) Separate out determinate beam and indeterminate beam:

Simply supported beam, Fixed beam, Cantilever beam, Propped cantilever beam,
Continuous beam, Overhanging beam.

(R.) glealaie ofla 2101 efoigleelale ol 1aar s

A1E1 31d 2sAd ofl, A1o1ey ofld, Sodldluz ofld, vius 3cdldlu ofld, 21001
oflH, 2A148(0d1 ofla.

(3) Define “flexural rigidty” and give its unit.

(3.) “sQa2rd R ol vl 241U 240 dofl A3 4.
(4) Define “Continuous beam”

(.) “240id1 ofla” ofl caarvay 241N,

(5)  Write any two methods for the analysis of a continuous beam.
(U.) Haior oNaotl AaticdllA124 ([R2AYERI) Hizoll SIS URI A UL Aol of 1 Gl
(6) Define “Point of contraflexure”.

(5.) “ufdoiaial(cle” ofl casrvaal 241,

(7)  Define “Axial load” and “Eccentric load”

(9.) “2i2fly al1R” 210 “BB[Ged GiR” ofl vl 241,

(8) Which kinds of stresses develops in case of eccentric load?
(¢.) BBloga eiiRall (3221131 SuI USRAA 2221 Gy &R B2

(9) Define “core” or “kernal” of the section.
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Q.2

(€.) 2115B 51011 “S12” 3 “sold” ofl u1v41 A1)

(10) State the name of graphical method used for determination of stress components on

(q0.

()

(1)

(a)
(1)
(b)

(o1)

(b)
(o1)
(c)

(s)

(c)

(s)

differently oriented plane.

) 2ic01 21E01 K111 BA1 AHAE UR 224 828 MNed] 312 duRid] 241Auiell Add
ol 1 yelidl.

A fixed beam of 3 m span is subjected to a 60 kN point load at its mid span. Draw

bending moment diagram using moment area method. Also draw shear force diagram.

3 Hl.otl 10U A8 1614 GllHall HEIDNIA S0 [S.03.0fl [GTECIR ¢IA B,
HIRoe A RUIof Al ooyl 241AY ER]. ScdaiciNafl AH1AU YRl EIRN.

OR
Write Advantages of a fixed beam over simply supported beam.
A1€1 31d 2sAd oflvofl 21021 216184 oflHoll SIRIET AU,

A fixed beam of 4m span is carries a uniformly distributed load of 30kN/m over
entire span. Draw bending moment diagram using moment area method. Also draw
shear force diagram.

v Hl.all AN AS 1614 SflHoll A1 1101 UR 30(5.03. /)01l 24 [AdRd

CIIR A9l 8. HlAc2 AARAIo] Aaefl ooyl 241AU ER1. SdaicNall 2A1AY Y|
elRl.

OR
Enlist various factors affecting slope and deflection of the beam.
oflHoll 10 ol (AUl 2442 Sdl URiA6l] AIE] Giaiidl,

A continuous beam A-B-C is simply supported at A, B and C. The span AB=4m
and span BC=6m. Span AB carries UDL of 24kN/m over entire span and Span BC is
subjected to a point load of 32kN at its mid span and. Draw bending moment diagram
using theorem of three moment method. Consider EI = Constant.

As A0l ofld A-B-C ol A, B 24al C 441910 AH1€] Id 25Ad 8. 2110 AB= vH].24al
2101 BC=5 H1.8. AB ail 41Ul 2101 U2 7% [S.03./].0ll 2AH[AdRd ¢11R @19 &
Aol BC ofl HE2NIA) 3R [5.03.0ll [HeciR dIFl 8. &lRH A5 &l HlAceof] Idal)
GURIID s3lal aiHalg ] 241AY ERL. El ofl [SHd 2420 dl.

OR

A strained body is subjected to two direct tensile stress of 90 N/mm? and 30 N/mm?
on planes mutually perpendicular to each other accompanied by a shear stress of 20

N/mm?2. Find normal, tangential and resultant stress on a plane inclined at 30° to the
axis of minor stress. Use analytical method.

s [AsRld ueigoll AAscfloal s12uRl 2A41dd Lot UR co o3 /{11 24al 30
o3f./H1H1? oial drer Ad1 A Al uldoial o oy /H1H Rail scoiuldoin 2419 |19

8. alloll UlAAN ofl 2421 2418 30°0fl YRII Glatiddl AHAH UR doMlAoia), 2uRis]y
UfAcio 240 uRend] uldcia Ny, 21R1fAs dol Guial S.
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Q.3

(d)

(s)

(d)

(s)

(@)

(1)

(@)

(1)

(b)
(1)

(b)

(1)

(c)

A continuous beam A-B-C having AB=BC=5m span. Support A, B and C are simple
support. Span AB and BC both carries point load of 64kN at its mid spans. Using
theorem of three moment, draw bending moment diagram. Consider EI = Constant.

A5 A0191 oflH A-B-CHi AB=BC=U 011 211011 B. 2SI A, B il C AIEl 28I B.
AB 20l BC ¢ial 2110lloll HEAN19) § [5.03.of) [TERIR AI91 & ell2iR21 215 2]
Hido2ofl Aciofl GUAII s3al aidaigf 2] 2A1AY EIRI. EI ofl [SHa 20 dl.

OR

At a point in a strained material two direct stress 70N/mm? tensile and 40 N/mm?
compressive are acting on a plane perpendicular to each other accompanied by a

shear stress of 20N/mm?. Determine the principal stresses and principal panes. Use
analytical method.

As [AsRld ueidal slefAs (gl Ascllaal s12vRl AH1dd Aol U Wo o /H1a1R

algl Aol wo o3f./HIHIR €101 a1 A Al wldoial o oy./H1H] 21l sdaiuldein
A18 d19 8. YU UlAcia] el YU AHdA] N4, 2A1(RIfAS el GUAIal s3I,

A cantilever beam of span 1.8 m is carries an UDL of 40 kN/m over entire span.
Determine the maximum slope and deflection. Take E=2 X 10° N/mm? and I=3.6 X
107 mm*

As .¢ Hl An01gi0n eigarRel ofld 20yl 21101 U2 wo [5.03y./8]. ofl 21a(AdRd
CIIR UBol S2 8. HETH 3191 ol [AAcol MEN.E=R X 101ay./{1{]? 2401 [=3.5 X
10 117 dl.

OR

A simply supported beam of 3.6 m span is subjected to a point load of 160 kN at its

mid span. Determine maximum slope and deflection. Take EI=3.6 X 1013N.mm?

As 3.5 Al anaqgin A1l Ad 25Ad) oflHall HEARIA 50 (5.0Y. ol [AERIR
A1l 8. HETH 219 al (AUl MY, EI=3.5 X 10 3ay. Hla1? dl.

State and explain “ Clapeyron’s theorem of three moments”.

“sQUUAalall [AAH A1 &l HiNo2” AU AHal A+,
OR

Give equations for Normal, Tangential and Resultant stress on any inclined plane
when a plane of material is subjected to major direct stress, minor direct stress and
shear stress.

IR UEIall SI AHAA U HIE A1¢ MIAcia, ofig] 2{1¢] MIAcA A4l Sclat Ao
d1aIdl 81 RIR o S i1 AHAA U dof Uldaia, 2ugis]i uldoia 2l
uRRen] uldoiaei A 41ul.

At a point in a certain material two direct stresses 100 N/mm? and 40 N/mm?, both
tensile are acting at right angle to each other. Find normal, shear and resultant stress

on a plane inclined at 30° with the plane carrying 100 N/mm? stress. Use analytical
method.
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Q.4

(s)

(c)
(s)
(d)

(s)

(d)

(s)

()

As [AsRld ueidal slefAs (g Ascllal s12vR) 2H1dd Lol U 200
o3)./H11X 210l wo oy./HlH1R ofal diel AAal A Alur uldoial @13 8. 200

o3 /HIHR ol AHdd A19 30° ol YERI Glotlddl AHAA UR dofuldoin, 2uRis]y
Uldoia 24al ulRena] ufdaa Ny, a1fRifds Adell Guilol s.

OR
Solve above Q. 3(c) using Mohr’s circle method.
BURall U 3(s) e AS5dd dell B3dl.

A continuous beam A-B-C having AB=4m and BC=6m span. Support A is fixed
and B and C are simple support. Span AB is subjected to a point load of 80kN at its
mid span and span BC carries UDL of 20kN/m over entire span. Using moment
distribution method draw bending moment diagram. Consider EI = Constant.

A5 24019 oflH A-B-CHi AB= wa{l.210 BC=5 1. 211011 B. 25 A (8525 28] & al
B {0l C 281 1€l 251 8. AB ol HEA2IIG) <0(5.0¥Y.0fl [TECIR @13 & 24al BC ol
AU 20101 YR R0 [S.03./].0ll AH[AdRA iR A1 8. HlAe2 SlREleyRlIaial]
2ol GURAIal s3lal aidaigf el 241AY EIRI. EI ofl [SHa 2420 dl.

OR

The direct stresses 60 N/mm? and 40 N/mm? both tensile are acting at a point in a
strained material on a plane perpendicular to each other accompanied by a shear

stress of 20 N/mm?. Determine the principal stresses and principal panes. Use
analytical method.

As [AsiRld veidal s s [Aigd1 Asclla s12ul 241dd Ldal U2 S0 o /H1HR

Aal w0 03 /H1H1R cial dier A A4 ulAcio Ro oy /HIH R 6l sdoiufdein 218
A3l 8. Hua U[AGN] AHal YU AHdAd] N4 211(RI[As I dell Gulal s,

Explain the Principal plane and Principal stress.

(1) v 24a1ad 210 o Ui Axedl,

(@)

OR

Write characteristics of “Mohr’s circle”.

(1) “aNe2 ador ofl dizifRisdiRA au.

(b)

(1)

(b)

A rectangular column section 400mm X 300 mm thick carries an eccentric load of
1200 kN at an eccentricity of 108 mm on a axis bisecting thickness. Determine the
maximum and minimum stresses induced in the column section.

AS ¥00 AH.VH. x 300 AH.AH.oll AGHURH AISDE LAUd] 2d e U dol]
ssigal 121l 421 U2 20¢ Hl.H.6fl Bcsadldigl]l aroo [8.03. oll BcSadly IR
A1l . SIdHal | AHISBEH]T Bcus &dll HETH ol dgTH Mldoial N4,

OR

A retaining wall of trapezoidal section 6m high and it retains earthfill upto top level.
The width of top and bottom is Im and 3m respectively. The weight of wall and earth
pressure per meter length of wall is 264 kN and 96 kN respectively. If eccentricity
of the resultant of earth pressure and weight of wall is 0.3 1m, co-efficient of friction
is 0.5 and permissible compressive stress of the wall material is 450 kN/m?, then
check the stability of the retaining wall.
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Q.5

(1)

(c)

(s)

(@)

AS AHAG ISR AISBE R2¢/(c1a1 Eldic § H. Gl 210l 21Uail 2a2 ¢l HIE]
32@ S 8. HYIAo] Ul 2al dNulell uglnigd 2zopsa ], 240 3. B.
diciofl €2 s Hl2R ofl dalig Eldide] dal Hal HIElo) EGHIRI AHojSH G [S.
3. Ul €5 [5. oy. B. % HIloll EGIRI Aol [EYIdall d¥ototl URRIH] cionf]
BdSogladl 0.3 ., axloll ABNIS 0.4, Aal [Edidall HeIRudal u{1{oid

slatAld 224 wuo (5. o3 /1% el il Regloiar Eldiciofl Reraidfl usiiell s.

A continuous beam A-B-C-D having three span, AB= 6m, BC=8m and CD=4m span.

All Supports are simple support. Span AB carries UDL of 20kN/m, Span BC carries
UDL of 12kN/m and Span CD carries UDL of 36kN/m. Using theorem of three
moment method or moment distribution method draw bending moment diagram.
Consider EI = Constant.

As A0191 ofld A-B-C-D ol 2RI 2101, AB= 5§ ¥].24al BC=¢ 2{al CD= ¥ .l

1N V. Gl 2SI AIEI 2SI D. 2010 AB R0(5.03./H] .ol AH[AdRA 112 Ysal 52 B,
211011 BC AR(S.03./{l.0fl A4 [AcdRa ¢11R 9ot 52 & 24al 211011 CD 35(5.0yY./] 0]

AHAdRA ¢11R dgal s2 8. flARAH 15 &l HlAc2dll Id 5 HIAoe Sl2éleyRisial]
3ol Guilal s3lal aldaig)f 1A E1R1. El ofl [SHd 2440 d.

Draw core or kernal for:
(1) Rectangular section of 600mm X 300 mm
(i1) Circular section of 400mm diameter.

(1) oflDail 2115DEall “S1R7 S “Soled” 1.

(b)

(1)

(c)
(s)
(d)

(s)

(1) S00 AH. AH. X 300 AH. VA, ofl AR AHISBE.
(i) w00 AH. AH. QUIAall dJANISIR HISBE.

A circular column having 400 mm diameter carries an eccentric load of 750kN at an
eccentricity of 100 mm. Calculate maximum and minimum stresses induced in the
column section.

As voo Hl.Hl.uRigIn] q%cmsn 20 UR 200 Hl.l. ofl GBoglaiell wuo
(5.0 ofl GSodld ¢i1R A1l ©. SlcHoll AISBEHT GcUN Udl HETH ol HETIH
yfdcion 2N,

Define “Limit of eccentricity” and state “No tension” condition.
“Bcslogudlall 8€” ofl CulVAI AIU] Aol “ofl 20RU01” ofl A ¥RId].

Define “Stifness” of the beam. Give value of relative stiffness when far end support
of the beam is (i) fixed support (ii) simple support.

oflatol] “221sa1217al] cva1 A1) oflHall 2131all BSI ofl 251 (1) A1G1E4 28] (i)
AHIET 28] 8l IR A0 (€l 22]$01RI0] HEU AT,

L
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