Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) — EXAMINATION — Winter-2023

Subject Code: 3340601 Date: 02-02-2024
Subject Name: Structural Mechanics-li
Time: 02:30 PM TO 05:30 PM Total Marks: 70

Instructions:

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 non-programmable scientific calculator is permitted.

English version is authentic.

o E

Q.1 Answer any seven out of ten. 14

Ul 4 e el S1UQl Aldeti osalod 1) 1Y
Give two examples of determinate and indeterminate structure each.

Sle{laAe U geisle]A2 R &AL £35911 A GeleWUL AU,
State two conditions which are required for analysis of fixed beam.
e oflyetl Wettf@ly Ui e A 2l alidl.

Define stiffness of beam and enlist factors affecting it.

R1sa21ed] vl WYL del WUR 5l URWOA L] 5 .
Write down importance of point of contra flexure in structure.

R SUMI UldetHet (6ig of Hecd qu).
Draw a core for a circular column having 160 mm diameter.

950 H|. Hl.clYsli dAlULSIR 2d® <1l 512 €12,
State the formulas for maximum and minimum stresses in column.

A8 ol HEdH el YeldH Udlelonl Hi2sti =1l 41Ul
State formula of maximum slope and deflection for a cantilever beam with UDL on
full span.

W 1EtRQL o{lMef] HHA 1S UR YUAlARd HIR @ldldl €U dl dell

HEdH 3l0L el (dyEeiali YAl WUl
Define principal planes and principal stresses.
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9 Define complimentary shear force.
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0  Give the Stiffness factor of beam when (1) far end is continuous and (2) far end is
Simple support.

o ofly HI2 ARl BS] 1) Udd wal R) Alel Tld 25dd €1 ) deli 2152l
5522 WUl

Q.2 (a) A fixed beam of 6 m span carries a central point load of 120 kN. Draw bending 3
moment and shear force diagram.

usl. R ¥ e HlLduLS dlol W s wleier oflyef] Heyni 90 (54] jeqi o) [GigMiR 3

13 B.dl deti HI2 Scsteion W oiist yalsfl w15[d €121 .
OR

(@) Afixed beam of 5 m span carries a UDL of 20 kN/m on entire span. Draw bending
moment and shear force diagram
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Explain in short various factors affecting the deflection of beam
WflHell ([Qudeta WHR sdl [dleist UReols ésHi dble 52
OR
State the characteristics of Mohr’s circle.
HlsR U4 ofl algflsdi salidl .
A continuous beam ABC having AB = BC = 5m and supports A and C are simply
supported. Span AB and BC carries a point load of 50 kN at centre of the spans.

Draw bending moment diagram for the beam. Use Theorem of Three Moments
method. Consider El= Constant

A5 uidL Wil ABC Ui dllnl AB=BC=U Hl.8 .A wal C ALl d
2546 8.911011 AB sl BC W3 21101l ofl HeyHi Yo Sldleyest «il
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el wLs(d €] . El Wy €,

OR

A two span continuous beam ABC has AB=5 meter and BC= 6 meter. Support A
and C are simply supported. Beam AB is subjected to point load of 40 KN at the
center and Beam BC is subjected to U.D.L of 20 kN/meter over full span. Draw
Bending Moment Diagram using Theorem of Three Moments. Consider El=
Constant.

WS & 011dl0] YoidL 6ilH ABC Hiallnl AB= U Hl. s BC=< HL.O
A sl C Alel 2ld 2sdd D110 AB «fl HedHi wo Sleleyed «il
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Solve above Q:2 ( C) using moment distribution method

GURstl U 2 (5) HIXe2 Sledluele ol Ideil G5dl.
OR

Solve above Q:2 OR ( C) using moment distribution method

GuRell Ul R Had] (5) H1He2 Sleilexjele «f] Ildedl G4l

Define and explain “Distribution factor “in short.

“ Sleluylel 522 “ o UL 53] A SSHI A .
OR

Define and explain “Carry over factor “ in short.

“ %3] WldR 5522 7 ol AL 53] ol g5HI Ml .

A cantilever beam of 1.5 meter span is subjected to U.D.L of 20 KN/m over its
entire span and a point load of 60 kN at free end. If E= 2 x 10° N/mm? and the size
of beam is 125 x 250 mm. Find deflection at free end.

s LU HLIL el WLt IRRL 014 of] YHA GudLE UR R0 §].e3y <1l
AH[Ad]d IR Wal Y5d BSLUR €0 §l.oY of] [0ig, HIR I B.%) E=R
xqoY4 o) / {]H]2 wal o{lyef] U182 U x o HLHL. Sl d) olHeti Ysd

BSL Uz adq [dude Quld) .
OR

A simply supported beam of 3m span is carrying a point load “W” at its centre. If
the slope at the ends of the beam is not to exceed 2°, find the deflection at the
centre of the beam.

A5 34| Guile drddl Alel Ad esad oflHefl Heaui “w « (eigeiR |19
8.9 u{luell DS UR 3l 1A &l add) ol €ld dl ofluefl Heyu

eld (duds QUld) .
In a strained material at a certain point of a plane a direct tensile stress of 750
N/mm? is acting along with a shear stress 200 N/mm?.Locate principal planes and
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find principal stresses.

(AUl uiidl yeleledi s W@eieli 516 As (GigA SIUs2 24156 2
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OR

An elastic material is subjected to two direct stresses of an intensities 80 N/mm? and
40 N/mm? both tensile and at right angle to each other. If the major principal stress
is limited to 100 N/mm? tensile, find the value of shear stress that can be applied.

As (RUfd @us yelel U ¢o o HlH1Rua Yo o) A{l {12 Yeuddi &
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A piece of material is subjected to 80 N/mm?2and 20 N/mm? both tensile stresses
mutually perpendicular to each other. Find normal ,tangential and resultant stresses
on a plane inclined at 30° with the major principal plane

[as12 udl 12lug ¢l 516 15 Uly u Asoflanta siewsl +1ddl o
Wai UR ¢o o HLHR o dlgl Uldwn ua 20 @ A{LHIR of diglea €13
8.4u (Ueflug Qe
A2 30 S1AleN) WRI wlellddl UHdd U dof elsly e uReuH]
U(dw ol YRUs{] d1R1d3] 520

OR
Solve above example 3(d) using Mohr Circle (Graphical) method.

GUReil Ul 3(S) HleR US4 (w1AW) «fl el a1,

Draw core of the square, rectangular and circular cross sections.

AR G0 ARY WA dduiell 115Dl 512 Ais(d €R).
OR

What do you understand from the “Limit of eccentricity”

“GdorlUudl «il Al (AR dHIR] g dHr .
A column of 400 mm diameter is subjected by an eccentric load of 1200 kN at an
eccentricity of 60 mm. Find the maximum and minimum stress in section.

s Yoo {lHl culell SldH U <ol il Glgdlell 1200 (54l
feolell Gkl (0g IR Gl D MISAEMI Glel Udl HEAH ¥al

YoicdH Ulduol 2Nl

OR
A hollow circular column having external and internal diameters of 25cm & 20cm
respectively carries a vertical load of 8000 kg. at the outer edge of the column.
Calculate the maximum and the minimum intensities of stress in the section.

s Uldl oo s1aH wef st UAH]. 1o 20 A, ol Glal el widils
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In a strained material two direct stresses of 860 N/mm? (Tensile) and 440
N/mm? (Comp.) are acting on two mutually perpendicular planes respectively along
with a shear stress of 300 N/mm?2.Locate principal planes and find principal stresses.
Find normal and tangential stresses on an inclined plane making 40 °with the plane
of tensile stress. Also find maximum tangential stress.

As (AUl udg uglelsl A wsoflwa do (i vidd W@el U
Auetl dod [eQUM HosH ¢to N/mm?2 (2sU18d) e ¥¥o N/mm?
(s11{ld) A 413l B.deBURid WL Wsl U 300 N/mm? <l lu2 1A
yel @13l 8. ueleldi Getlddl [Me{lud Wel off @llel AHY dAMell U2
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Q.5 (a) State advantage and disadvantage of fixed beam.

USL U ¥ 0t GflHetl SIAEL 1 ARSIAEL BRIl
(b) Give and Explain the formula of Clapeyron theorem.

oW sAyel eluM of YA H]A d HqHed]) .
(c) Explain stability conditions for dam or retaining wall.

5 SHuYdl Regelal eldidsil ReRdl «fl 2d] UM
(d) In a strained material a shear stress of 30 N/mm? is acting. Find normal stress,
tangential stress and resultant stress on the plane inclined at 30° with vertical.

s W5 ygle] U 3o LU of sdet s €13l 8.1 uelelefl Ged el
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