Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (OLD) - EXAMINATION — Winter-2024

Subject Code: 3340601 Date: 26-11-2024
Subject Name: STRUCTURAL MECHANICS-I11
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 simple calculators and non-programmable scientific calculators are permitted
English version is authentic.
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Q1 Answer any seven out of ten. 14

V'R eluiell 51Ul Uldeli salod W) ikt
1 Explain statically indeterminate beam.
1 2lsdl geisledlAe ofly yuedl.,
2 Define pu diagram and p’ diagram for a Fixed beam.
R uloed ofly Y12 p HIsld and pr 1Ls(d ol caiul ().
3 List disadvantages of fixed beam.
3 oty olHe] A§UEL QL. .
4 State on which the Stiffness of beam depends?
¥ ofldsfl 212l Slell UR W1EIR AW B d salidl.
5 Define flexural rigidity and state its units.
U saeRd RSIE] ol cauluy] U] 3al dell X154 L),

6 State the formula for maximum shear stress when a plane is subjected to two direct
stresses along with a shear stress.

€ ORI YHAd U & {ldl Uldodon wa As sdet Udlotn qlold €ld AR
HedH Sdel Uldwn Qledls] Yt olid).

7 State factors effecting slope and deflection.

9 3lul Wa [dAGea WU SdL URegon) el
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Q.2

U3 R

10
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(b)

(b)

(©)

State limit of Eccentricity of load for Rectangular and circular section.
oY WA ddULsR WISV HIZ HIRell G egludl ofl UM s lLa).

State formula of total Water pressure on Dam and its height from the base of the
dam, where it acts.

SHUR @Al UIRlell §6 ew1Rle] Yot WA d SHetl ui el Sed] GuLs
qdl 8 d wQlldl.

What is difference between direct and bending stresses?

SIURSE o WeSledl U AR Q) dsldd 8.

A fixed beam of 4m span carries a central point load of 80 kN. Draw bending
moment and shear force diagram.

¥ HLAWLE dlol 15 wleed olef] Heau co (56) yedt o] [6ig®IR
13l 8.dl dell HIZ sdelodol U oHst YRlofl 2415(d €13 .
OR

A fixed beam of 4 m span carries a UDL of 20 KN/m on entire span. Draw bending
moment and shear force diagram

¥ HLAWLE dlol 18 et ol U HHA Gedle UR R0
(selejeeiile «ll UH(AdI]d MR @ldl 8.l Aeli HI2 Sdeltdn e
oiHet 4Rl w1s(d €13 .

Explain steps in Moment distribution method.

gl (AL Uerd[d’ oli 2214 »Homd).

OR

Differentiate between Fixed beam & continuous beam.
Wty |4 e Ydd ilHedl dslad W) .

A continuous beam is 16m long is supported at ends has also an intermediate
support at 10m from one end. It carries a point load of 120 kN at middle of each
span. Draw bending moment diagram for the beam. Use Theorem of Three
Moments method. Consider El= Constant

WS 9 Hl Guile "ldd] oidl silH dell Wa 9SL 254 8 AHY A s
851l 10 Hloi vid UL A5 251 d5 2594 8. dell Wa L0l ofl Heyu
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Q.3

(©

(d)

(d)

(@)

(@)

(b)

120 Slelejeql oil (Gig®12 |1l B.e{luM 21§ ol HIHs2 o1l UL 53]a

Aol HI2 ottt 4l A1s[d €12\ . El 1Y €,

OR

A two span continuous beam ABC has AB=4 meter and BC=5 meter. Support A

and C are simply supported. Span AB is subjected to U.D.L of 80 kN/meter and
Span BC is subjected to U.D.L of 50 kN/meter over full span. Draw Bending
Moment Diagram using Theorem of Three Moments. Consider EI= Constant.

WS & 01101l Yuidl o{lH ABC Hidllul AB= ¥ Hl. el BC= U HL.®

2SLA ¥a C ULEL 3ld 25Ad D210 AB ol YHA Guile GUR ¢o
(sdlsyeel /{122 A BC ofl AHA GoileS BUR Yo [seleyjesi/ileR «il

UH[Ad]d MR @19l 8. efluH w)s &l HlAe2 o) GuAldL s deli HI

ottt 4l wLs(d €12) El AU ).

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

GuRell Ugt 2 (5) Ul Sleluyelet ol ldeil G3al.

OR

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

GURell Usl 2 Aad] (5) HlAe2 slreloyele «f Ildell G4l

Define stiffness of beam and Give values when far end is fixed and simple.

“oflHef] 221521 A UL 53], AR (W] gRell DS W eiee ua

Alel Fld 2sdd €ld AR def YRU 52q 212

OR

Define carry over moment and Give values when far end is fixed and simple.

%3] Bl Yo ” o cuALSd 53, RAIR (Mol gRell BS] wlney
wa el Tld 254 eld AR Ao Y&d 524 212

A cantilever beam of 1.6 meter span is subjected to U.D.L of 30 KN/m over its
entire span. If E= 1.2 x 10° N/mm? and the size of beam is 120 x 200 mm. Find
maximum slope and deflection at free end.

A5 9.€ HLaLOLeAL WigHIREL {14 of] HA GulleS GUR 3o Sl /] sl

UU[Add IR @1 D) E= 1.2 x30% )/ HIH{]? uad o]yl A1
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(b)

(©)

(©)

(d)

920 x 200 HLHL. €ld dl HedH 3lo A oflHsti Y& BSLUR eq)
ERIEEENCIE

OR

A simply supported beam of 4m span is carrying a central point load 30 kN. If
E=2 x 10° N/mm?2 and I = 1.5 x10” mm?* then find maximum slope and central
deflection of the beam.

As wl. ol drddl Alel lad 2sdd ofldsdl Heaui 30 sley <l
(0ig@i12 @13l .28l E= 2 x30% o/ H{IHI? wal | = LU x30° H|H]¥ ey d)
HedH 3lo e o{lHe{l Heuui aq ([dudsi Ml .

In a strained material at a certain point of a plane a direct tensile stress of 900
N/mm? is acting along with a shear stress 200 N/mm?.Locate principal planes and
find principal stresses.

[A2URl Ul Ueleleli 05 Welel] 516 A5 [Giga SlAs2 211856 A
oo o AR Ax Wel UR QU AU 00 < A{lH{]2e] 419 €13 B.
uelel Hi Gedddl [Uedlud W@elsti et 34al [Uedlug 21 2014l

OR

An elastic material is subjected to two direct stresses of 200 N/mm? compressive
and 80 N/mm?tensile at right angle to each other. If the major principal stress is
limited to 210 N/mm? compressive, find the value of shear stress that can be applied
to the material. Also find minor principal stress.

N5 Ruld @1USs Uslel U 00 & AL (eleiwor) wa co & {12
(Al ) Yot A Yldwon Aseflona siewsl didl 8.9 Yu uldeo
ofl (Hd 90 2 A{LHIR (elefeio) Yl R €14 dl yelel U dlddl
Sclst Uldoton Ao HIS-R [Melule Rl ofl (5Hd 204

A piece of material is subjected to 1000 N/mm? and 1600 N/mm? both tensile
stresses mutually perpendicular to each other with shear stress of 500 N/mm? . Find
normal, tangential and resultant stresses on a plane inclined at 30 degree to the
axis of major stress.

[asiz umdl 12lug ¢l 516 15 Uly U Asoflana siewll +11ddl o
Wel UR Y000 o AL U] of dlQl Uldeo ua 9800 = A{LHI? dlQien
A& Yoo ) A{l HI? st Uldedon @13 8.4u Re{l el 418 3o SAlsi)
VRN Giellddl AHAE UR dof uelsla wa uRRIH] uldwa «il Yeof]
SIS E R

OR
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Q.4
usl. ¥

(d)

(@)

(@)

(b)

(b)

(©

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

GURell Ul 3(S) Hls U5 (341AW) ol Tdedl W0,

Explain stability conditions for retaining wall/dam.

eoeiloal (eale/SH ol ReRdlefl 212d] UHewd).

OR

What do you understand from the “No tension condition” of column?
slaHof] "ol 2001t 21d “ (AR dHIZ] 9 AHy B.

A hollow circular column of 400 mm external diameter and 50mm wall thickness is
subjected by an eccentric load of 400 kN at an eccentricity of 100 mm. Find the
maximum and minimum stresses at base.

As Wld) ddalsik ool vilel el slay «fl €laidef]l st
Yol B.dsil U2 d00i{lHl ol G&lsrclell woo (561 wyesisll Gl
[0ig 112 @19 B.d [N Gl Uddl HEdH M Yot Uldeionl e,

OR

A circular column of diameter “d ¢ is subjected to a load of 200 kN at an
eccentricity of 0.3d.If the maximum stress at the base of the column is limited to50
N/mm? find out the diameter of column.

A5 ddrlsiR SlaH 3 Bl el “d “ © dsil U 0.3d il G (egdl &l 200
(5] jeeiell Gsloc (0ig IR Al B.%) slaHell dufld HedH Ulduan
Yo o /HH]* ol qeiq ol €l d) slauell ey 20 ..

In a strained material two direct stresses of 50 N/mm? (Tensile) and 30 N/mm?
(Comp.) are acting on two mutually perpendicular planes respectively along with a
shear stress of 15 N/mm?.Locate principal planes and find principal stresses. Find
normal stress, tangential stress and resultant stress on an inclined plane making 30 °
with minor stress.

WS (AU ulNg Uglelsl A Asoflestal dog (€211Hi +41de Wel U AHs{]
qol (L1 Waist Uo N/mm?2 (2e1856l) ael 30 N/mm? (S113ld) 24
13 B.deGUd 31 W@el U 3U N/mm?2 oi) 2{la2 224 Ul 413 8. uelelui
Gedddl (Usr{lud Qe ol @Ulsl dH dueil U dldldl Me{lud sl
(Sud 20l UelelHi HIgeR Ratell Wl 18 30 (SA] o) WRIl Wellddl
AL @t UR ol 2, 208 (21ud R A YRR R «l (Bud
2118l
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Q5 (a)  Explain complimentary shear stress. 3

USLU YRS St Uldwo YHomdl. 3

(b)  What is retaining wall? Give equation for total earth pressure acting on it with usual 3
notations.

o A2uelldl (edld 9 B? dell U 56 Eloldl HISletl eWlQle] of Yot UdddHledl 3

Astidl 412 Ll .
(c)  State the characteristics of Mohr’s circle. 4
5 Ml u5a ol dleiellsdidl sl . ¥
(d) A simply supported beam of 3.6 m span is subjected to a U.D.L of ‘w ‘kN/m over 4

entire span. If the maximum deflection at the centre of the beam is not to exceed 10
mm, find the slope at the ends in degree.

S Ws 3eyl dolld "Yrrddl Alel Ad 2sdd ofldai qHA AL UR ‘w ¥
sl Ml oll HUlddRd R |13l B2 oflus{l ey HedH [dudst 0
{1 ol dtiq ol €1d dl BSIAL U Gl Udl alor SIAL Ui 2l .

3k 3k 3k >k 3k %k %k %k %k k %k k
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