Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER ~1V+ EXAMINATION — SUMMER - 2017

Subject Code: 3340601 Date: 27-04-2017
Subject Name: Structural Mechanics-11
Time: 10:30 AM TO 01:30 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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML,
Define Statically determinate beam with giving one example
Rlsdl Sler@ae olld Gelewl WA UHA.

Define flexural rigidity

Q&R Isldl AxstAl,

State Clapeyron’s theorem of three moment

SQUReL YAl 3l Yl WA U

Specify where maximum & minimum slope occur in cantilever beam with
figure

$odlcflar olluul HedH alo daul [Qucet as(d udd gl

Define stiffness of the beam

oflie{l eacl wuual.

What is Distribution Factor & Carry over Factor

SlRElojalet wal B3 AR 3522 9 & ?

Write the equation of Normal Stress & Tangential Stress on inclined plane if
only one direct stress is acting.

9. AR AW UR $5d As ¥ Yldolol Adlg 8l IR dot yldson dal
wuglsla ylQuoett Yot cull,

8. Define Obliquity.

¢.  wodls<ldl wauca.

9.  Draw a core for 200mm diameter circular column.

¢. 200 Hl{l candt urtadl sloust? adetell vusld sl s1R g2l
10.  State the Stability condition for Retaining Wall

0. ¥ojRalll [Balet MR RARAL(l 2ARAl Avll,

PO W AN e

N o £ o

Q.2 (@) Distinguish between fixed beam and simply supported beam
Y2 () AEL DA 2sAct ofli wal wott ol A dstad Al

OR
(@  Explain indeterminate structure with examples

@)  Gotdle@ae 5y wsld UG At
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Define Slope and Deflection and State the factor affecting it.
3loL A [QAAsA(l calluall AWl A Aol AAUR 5l UR ool oAl

OR
A simply supported beam of 5mt span carries central point load of 50KN. If
E1=30x10% KN.Mt2 Find out maximum slope and deflection.

As AEl A 25aUAA oll, 5mt AU Boll Hr2AHL 50 KN ol ((lgeur

AEA B. %\ EI=30x10° KN.Mt? 8l2l dl HetH alnl dll [Quctet .

A fixed beam of span 4mt carried udl of 30kn/mt over entire span and carries
a point load of 40 KN. Draw BM diagram for the beam

As 4mt oUolell weled ol 30kn/mt oll UHQAA A R Aol 40KN

all o2l (Blgelr asel 53 B. L oll1 1R ooyl usld €.

OR
A fixed beam of span 6.5mt carries two point load 25KN each at 1.5mt
distance from both supports. Draw BM diagram for the beam.

6.5mt ofl AolleS Rl Mottt olHoll ¢l B3 ol 1.5mt oll AR 25
KN oll (Ggetr cldl & Al olld 1R atdetyloll 2usld €.

A simply supported beam of 5mt span carries an udl over entire span due to
which maximum reflection observed is 10mm. Find maximum slope of the
beam.

5mt oUW UR ULEL A esAct As ol U w9y auol UR AHQAdld
AR ALLAL Aof HedH [Qudst 10mm aa B, Al ul ollHell HeH

alo Ul

OR
A cantilever beam 3.6mt long is subjected an udl of 40 kn/mt on entire span.
Find slope and reflection at free end. The cross section of beam is 120mm x
240mm. E=1.2 x 10° N/mm?

As 3.6mt Seolcllar ofluoll vl cdottss 40 kn/mt ol UH(QAZA el

Al B, olldoll Yscd B Bl Ual [Quctot N olHell WSDE
120mm x 240mm. E=1.2 x 10° N/mm?

A continuous beam ABCD having AB=3.0 mt, BC=4.0mt and CD=2.0 mt.
Supports A & D are simply supported. Span AB, BC and CD carries UDL of

20 Kn/mt , 12 Kn/mt and 30 Kn/mt respectively. Determine the supports
moment and Draw BM diagram. Use theory of three moments.

As Aol ol ABCD Hi 2100 AB=3.0 mt, BC=4.0mt ¥ CD=2.0 mt.
8. 25l A & D ULEl 3lad 25Ad 8. auo AB, BC sl CD ojsi 20
Kn/mt , 12 Kn/mt a4l 30 Kn/mt oll AH@QdId R asal $2 8 Al 25l

ULl otHolyel AW 1R Ayl yAasl Guallal s3.

OR
A beam ABC having span AB=BC=4 mt is fixed at A and simply supported
at B and C. It carries a udl of 24 Kn/mt on both span over entire length.
Calculate bending moments by theory of three moments. Draw BM Diagram.

As ol ABC oll UGN AB=BC=4 mt B. Ul A A WL Wl B,
UA B Ul C AU ALEL 25140 UR dN6AA 8. A olal duniell 2iyel
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Aolls UR 24 Kn/mt oll AH@AARd @R dget 52 8. Yol [@AdRal 3ld
el otitatyQloll (SHct NN WA sAVAstoll Ayl yR2all A 2t (Excd

UsAL ollH Hizell atiotyel vusld uel €1

A continuos beam ABCD is simply supported at A ,B,C and D. Span AB is
3.6 mt and udl of 50 Kn/mt , span Bc of 4.8 mt and carries an udl of 25 kn/mt
and span cd is 4.0 mt of carries a 60 Kn central point load. Find support
moment and draw BM diagram of the beam. Use Moment distribution
method. Take El= constant for all span

As Ws AL ol ABCD 251 A,B,C,D U ULEl dlad 25Ad B. ulet
AB=3.6 mt Boll UR 50 Kn/mt oll AH(AAIld @R cdl B. ulet BC:
48mt ® Aell GUR 25 kn/mt oll UH(AAZA AR Al B Ulet CD=4.0
mt Boll HEAML 60 Kn ol (geir cldl 8. WNe2 SlREloyalet uglaell

25l URell N2 U aiHotyel staau R El ofl BHd wun Al

OR
A beam ABC is fixed at A and simply supported at B and C. It carries and udl
of 36 kn/mt throughout the length. Considering AB=4mt and BC= 5 mt. Draw
BM diagram for the beam. Use Moment distribution method . Take El=
constant for all span

As ol ABC A UR wlo& Aol B Ul C UR ULEL A 2sAct wa
Aol AHIL ouow U 36kn/mt oll UHAdd etk cdl B, aunl

AB=4mt AUa BC=5mt oll ARl ofli 2 oimatyul wusld €L
Explain Limit of eccentricity
B&onlacllell o€ UM
OR
Draw core for the following
() Square (ii) Rectangular (iii) Circular
o{lAotl USOE M2 5R ERL.
(i) ARA (i) AR (iii) Aduusi?
A circular column 400mm in diameter carries a load of 500kn at eccentricity
of 100mm. Calculate maximum and minimum stress to the column section.
400mm cAlMoll As NNUSIR et UR 100mmell Gcdodlaclzl 500knetl

AR AL B. 2ol WSBE UR UsH A AYdH Ydlolol 0.

OR
A cast iron column having 150mm diameter carries an eccentric load of 50
kn. If maximum tensile stress is not to exceed 7.5N/mm?. Find permissible
eccentricity of load on column.

As USAR WALESN 150mm M YRl SIAH 50kn oll GSoald IR
gl 52 8. %l Ueldul Geur Ud el ydlen 7.5N/mm? &l ctd ot
Sl Al Re(l GBS oslacll 2.

A trapezoidal masonry dam is 9m high and 2m wide at top and 6m at bottom.
It retains water up to 8m height on its vertical face. Find maximum and
minimum resultant stress induced at the base of the section. Draw stress
distribution diagram. Density of water and masonry wall is 10kn/mt® and 16
kn/mt3 respectively.
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Q.5
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(©)

(8)

As 2AASsA AAAl Mol G 9m, Al udlouss 2m wA
dlaell usloug 6m 8. A Wellell GLed AWl dRg 8m G Yo
il w8 52 B doll WMl Geurt AUl AsAAHH Aol Hlo{lun
AR Aozoe AU WA UWRlell 2l ABAR Elalcdell dstcl oisA
10kn/mt® Aol 16 kn/mt® 8. A stauauH €RL.

At a certain point in a strained material two direct stresses 80N/mm?(tensile)
and 40N/mm? (compressive) are acting along with a shear stress of 30
N/mm?. Find principal stresses and locate principal planes.

As (g UR 8ON/MmM? of el YlAol wal 40N/mm? of elot Yldola
Asollotal 52 AUAA UHAA UR Al B. deBURA 30 N/mm? of
scdot YlQun cddl 8. Al a@lcddlell Adell yuat ylAoll ua yut
AU Al Rou 04,

Calculation above example with Mohr’s circle method.
BURq] GELERWL AR usc Rasel o,

An elastic material is subjected to two direct stress intensities of 200N/mm?
and 100N/mm? both tensile at right angles to each other. If the major principal
stress is limited to 240N/mm? tensile. Find the value of shearing stress that
can be applied to the material.

As RA(QRAUUS UEL U 200N/mm? Al 100N/mm?2 ldclloll dlaL
ylAol Asolleal stleyd cddl 8. ol el Y Ydlanell (Bud
240N/mm? (cliRl) Yl AAA 8 A ueld uR cdll Asdl sclot
Ydlanell Bud 0.
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