Enrolment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IV EXAMINATION - SUMMER 2025

Subject Code: 3340601 Date: 15-05-2025
Subject Name: STRUCTURAL MECHANICS-II

Time:10:30 AM TO 01:30 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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

8.Use of Non-Programmable Scientific calculator is permitted.

Marks

Q.1 Answer any seven out of ten. €2(Hi2ll SIESUL AULd-L Telled Ll 14

(1)  Give two examples each of determinate and indeterminate beam.

() eIz 2 FHSleHlA2 ofld-L ol o GelsAL 41l

(2) State the unit of slope and deflection.

() 2l w4 [AuetL 2isHl eUl.

(3) List two methods for the analysis of a continuous beam.

(3.) AuviaL oflu-lL BLEAlAIA (([Aeamgl) 1Al cueel (AL A dull.

(4) Define: (i) Stiffness (ii) Flexibility.

(¥.) curvul 21Ul (1) s (ii)sal&la(&a.

(5) Explain the term ‘distribution factor’ in short.

(W) < SRQleyRl §522° UeA gsHi Aol

(6) Define Point of contraflexure in a beam

(8) oflutl wldn(eigAl curvut 24l

(7) Distinguish between axial load and eccentric load.

(9.) iafld IR A GBS FIR AL dglald L.

(8) State “Limit of eccentricity”.

(¢.) “Bes-gludi-l se” oLl

(9) Draw core for rectangular and circular section.

(€) coARAY 2 AJUUSR AUISDE HIZ SR ERL,

(10) Define Principal plane and Principal stress.
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(29.) Uy AHde A Hud Uldeton Al euruul 24l

Q2 (2
C)

(@)

()

(b)

C)

(b)
()
(c)

(5)

(c)

(8)

(d)

)

(d)

()
Q3 (@

State three advantages of a fixed beam over simply supported beam.

ALEL Ad 25AA o{lHAL A &H BALGAEEL GlHAL ARL SIUEL AL
OR

A fixed beam of 4m span is subjected to a 100kN point load at its mid span. Draw shear
force and bending moment diagram.

¥ HLAL AL 28 ietes] olHeAL HELIUA Q00 (§.7Y. Al [CledR AL 8. Scl-oin 4
AHAY R 2 ERL

State with the sketch, the location of maximum slope and maximum deflection in the
cantilever and simply supported beam.

ol SELRRQL G{lH 2 ALE] Ad 25A OlHHT HSTH 2L i [Auet-q 2 2415(d uLe AHomal.

OR
What is importance of the “point of contraflexure” in the structure?
RSUML “Uld-m(elg” o § Hscd B?

A fixed beam of 6m span is carries a uniformly distributed load of 20kN/m over entire
span. Draw shear force and bending moment diagram.

g HlALduaalon s 2161eEL olHAAL 4L UL UR R0 (5. /HLAL AH[AARA HR edl 8,
Srleton 24 AHAYRL A1EAW EIRL

OR
A continuous beam A-B-C is fixed at A and simply supported at B and C. span AB=4m
and span BC=3m. Span AB carries a point load of 40kN at its mid span and span BC

carries UDL of 40kN/m over entire span. Draw bending moment diagram using moment
distribution method.

28 UG oflH A-B-CHI A AL A0 251 B A BtA CUURLO ALEL 251 O,
AUOUAB=¥H. 24 2UUBC=3H1.8. UL AB il HELA ¥ &Yl [GIEHR ALl & A
AUAUBC AL UL U0 UR W05,y /HAL AH[AARA MR &dl B, Hid2 SlREloy 1Al Act-l
GulaL $A AHAGR] 41U ERL

At a point in a certain material two direct stresses 75 N/mm? and 45 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 75 N/mm? stress. Use analytical method.

25 (AsRld ueleld sl s (ciga soilontd slevsl 2de v UR 9u . /H{lH 314
WUy AHHRoA Al 2ar ol el uldeiol @l 8, 9u -3, AL AHA AL2L 3041 wRll
oldlddl AHAe UR dotuldoton, uS1U Uldoton 2144 WRRIHL ldeta uel. 2ulBi(ds Ad-l
GulaL s2.

OR
Solve above Q. 2(d) using Mohr’s circle method.
GURHL U R () HisR Asa-ll Actell Gsdl.

State and explain with necessary sketch, “Clapeyron’s theorem of three moments”
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Q.4

Cs))

()

C)

(b)

()

(b)
(«)
(c)

(5)

(©)
(5)
(d)

)

(d)
)
(@)

()

“SAUURAAAL 2{luH ilg 2l HiH-2” dull 24 2415(d 1R AHomal.
OR

Give the formula of relative stiffness for a beam when far end is (i)Fixed support
(11)Simple support (iii)Continuous support.

oflH-L AL DS (1) 2leteet 2512l (i) Alel 25120l (jii) Acled Ad 25dd I AR Aol (Bl
251”11 YAl Al

Give equations for principal stresses, maximum shear stress and their planes when a
material is subjected to major direct stress, minor direct stress and shear stress.

AR SIS Uele] uR HIg Al uldoion, Al Alg Uldoion 2 s Uldain dldl sl AR Yy
Uldetoni HsTiH Selrt WAoo 4 AL AT YL 4L

OR
State the characteristics of the Mohr’s circle.
HisR ASa-l clatellsdiAl aseudl.

A continuous beam A-B-C having AB=BC=4m span and Support A and C are simple
support. Span AB and BC both carries point load of S50kN at its mid spans. Using theorem
of three moment, draw bending moment diagram.Consider EI = Constant.

A5 A3 6flH A-B-CHi AB=BC=yHl.-l 210U 241 A 244 C25LAEL 251 V. AB 241 BC
ol AL HEUIUA Yo (E.7Y. Al [CleeR cldl 8 2luH il 2l HlHr2L Actril Gutlal A
AHAY QL U ERLEI Al (B 2 @l

OR
Solve above Q-3(C) using moment distribution method.
GURAL U 3(5) HiM-281416y21] Act2ll BSell.

A continuous beam A-B-C having AB= 4m and BC=6m span and Support A and C are
simple support. Span AB is subjected to a point load of 60kN at its mid span and BC
carries UDL of 14kN/m over entire span. Using theorem of three moment, draw bending
moment diagram.Consider EI = Constant.

A5 A3l oflH A-B-CHi AB= ¥Hl. 241 BC=¢ Hl. Ul © 11 A 244 C2511lEL 251 D.AB -l
HEPUA €o(5. YAl [EMHR Al & i BC AL 2414 UL WR A% (B, HLAL AHAARA SR
Al 8, 2l 21g 2l HiH-2-l A4l GUALLL 5 AHAYRL 2 €RLET Al (5 220 dl.

OR
Solve above Q-3(d) using moment distribution method.
GURAL U 3 () Hiw2 S0yl Actell Bsdl.

A cantilever beam of span 1.2 m is subjected to a point load of 30kN at its free end.

Determine the maximum slope and deflection. Take E=2 X 10° N/mm? and 1=4.0 X 107

mm4 .

25 .2 Hl duouaion daRRL oflHHAL Y5 BSLUR 305,73y, -l [ClgeR ddl B, HedH 2l
i [det UULE= X 20" /HIHR 21 =¥.0 X 0% {H{¥ dl.

OR
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Q.5

(@)

C)

(b)

C)

(b)

()

(c)

(5)

Ce))

(b)
()
(c)

(5

(d)
()

A simply supported beam of 3.6 m span is carries a UDL of 40kN/m over entire span.

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

25 3.€ Hl. ducuaial UEL Ad 2sdel oflH AYRL U uR ¥ol5.3Y /ML Al AH[AARA MR csA
$ 8, HSTH 2l A [Aua- Aell. EI=3.€ X 2013 {12 dl,

A square column of size 400mm is carrying an eccentric load of 800kN on one of the axes
with an eccentricity of 100mm from the centre, find maximum and minimum stresses
induced in the column section.

¥00 UH M, HIUAL ARA it UR d-l SIE 25 218t UR S¢2ll 200 HHLAl Besdldiell oo
8.7y, Al BeQlU MR AL B.SlAHAL AULSDEH B Acdl HiSTH 2 dgeiH Uldoial A&l

OR

A circular column 560mm in diameter is subjected to an eccentric load of 1200 kN at an
eccentricity of 108mm. Find maximum and minimum stresses induced in the column
section .

25 ugo HlHl. Rt agaiskR et R q0¢ HLHL Al Besdldlell 9200 (5.7, l Beslu
R AL B.SleHAL BUSOEHT Bl Acll HsTH 2 dgetH Udetal 2dledl.

A masonry trapezoidal dam is 7.5m high, 1.4 m wide at top and 5.6m wide at bottom. Dam
is filled with water up to 6.6m height on vertical face. Calculate the maximum and

minimum stresses induced at the base if density of masonry and water is 16 kN/m? and 10
kN/m3respectively. Also draw the stress distribution diagram.

AU BUSRAL 25 SHAL Gl 9.uHl., HaLol-] ustous 2.4l 24 dldu-dl ustoud
w.eHl. 8. 2 SH d-l Gefl AuLel uR €.eHl.Al G Yell uigllell eRell 8. aslARLAR-AL 24

IRl ettt AsH A€ [E.YHL 3 24 qo(E.Y /ML 3l dll dollul UR BeHddll HistiH 4
agidH Uldoian-l ARl 52U, Uldoion [AdReL 41du uglL €1l

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

20N/mm?. Determine the principal stresses and principal planes. Use analytical method.

A5 (AR ueleld sie 2is (cigad 2isoilogid sleviRQl Ade et UR go-y, HIHIRALQL 4
¥oryy /HIHIRelo el el Alell uldotal 0y, HIHRL sd-uldoin AE @l 8. Yo uldeal
i Yo Ml Al USUs Act-Al Guulat 53U

Solve above Q. 5 (a) using Mohr’s circle method.
GURAL U U (A) SR ASell Adedl Bsdl.

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

oU1R SIE Uel] uR Hig Al uldet, A Alg Uldotn 24 sc Uldon didl s AR d-l
ARAL AHAA UR dod ldeton, SN uldeton 24 WRQUHL Uit YAl 4wl

Explain stability conditions of retaining wall.

BAR&1QL [l RRCALA 2R Aol
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