Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IV-EXAMINATION — WINTER 2015

Subject Code: 3340601 Date: 12/12/2015
Subject Name: STRUCTURAL MECHANICS-II
Time: 02:30 PM TO 5:30 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.
Q1 Answer any seven out of ten. €2H{ll SleUQL Alclotl elled AL, 14
1.  Explain determinate and indeterminate structures with examples
1L GuRRL AU SleHlae ua 8ot SlerMllae gsAR UHAAl
2.  Define the terms “stiffness” and “flexural rigidity”
. “gadl (RlgaAn)” Ul “sAsYA I3l ol camal cvll
3. Draw “core” for 1) hollow rectangular section 2) T section
3. ael(51)7 oll AWAW ER :x: U)WARAUOU AHARY BUSDE ) T
WULSOE
4.  Define the terms principal plane and principal stresses
¥, WAl AWl Yul AHAAP A “Yud ylAuol”
5. List different methods for analysis of a continuous beam
W AL o1 ot (Qeanel oit [@Q@F UERARA ol oltH sRULAl
6.  Write expression for normal stress , tangential stress and resultant stress at a

point in strained material on a plane at an angle 6 with the major plane ,
Subjected to a direct stress of p1 N/mm?2 (Tensile)only after drawing
necessary sketch

S, AAw €3, (A3uel WAl ueldadl 818 As (Glgu p1 N/mmeell
dARyAen cddl A% ot AUA 6 WAl oelladdl W@at GUR
dotylQan , auelulQua@Eeallad) wa uReuHluldon ucl

HLSall y2 Aul
7.  Define with sketches “slope” and “deflection”
9. AW €3l “ale “ Aal (AUt « ofl catvaul W

8.  Fill in the blanks with appropriate option ::::
Deflection is zero at whereas Slope is zero at
(Simple support, fixed support, both simple and fixed support , none of
above)

¢. AR [@Ascu a8 vicll ol @Rz
UR (Qucst 9o, FUR UR 3lo Yol 8l

1/6



Q.2

YA R

10.

0.

(a)

(W)

(a)

()

(b)

(¢)

(b)

(¢)

(©)

(UEL 251, WOt 25|, tlol UEL WA Blet 25, GURHL 518 at8l)

Differentiate between the terms “carry over factor” and “distribution factor”
“%3| AR 35227 Bal “Sleglodjalel $52R7 cARA dslad QU

Write Sl units of (1)Flexural Rigidity (2)Distribution Factor(3) Stiffness
(4)Bending Stress

“SAsYRA Isldl” |, “Slgloalat 35227 , « £l (REgAYU)” U
“olHaAY(dolor HIZ S.I. AsH oldldl

At a point in a strained material , a tensile stress of 125N/mm? and a shear
stress of 50N/mm? are acting . Calculate normal stress , tangential stress and
resultant stress along a plane at 30° with the axis of tensile stress.Draw
necessary sketch also.

AWAW €13, (Azuel wRdl ueldatl sl As (lgur 125 N/mm2 oll
dltyfdein Axes 50N/mm? ol o yldoo cdl 8. dlal yldoto st
el WA 30° ol wEl olellddl W@Wa GUR  doylden

awlulQoin@EBetellac) ua uReuwHluldon sl

OR
At a point in a strained material , a tensile stress of 100N/mm? and a shear
stress of 75N/mm? are acting . Calculate principal stresses and locate
principal planes. Also find max. tangential stresses.Draw necessary sketch

AWAW €13, (Azuel wAdl ueldatl sl As (lgur 100 N/mmz ol
AlRUAua Ax 75N/mm?2 ol sda Uldun dldl 8. Al uetdul Ge-
ol yul Yo , wal HedH sda yldon ol yeat ol GURid

Hul AH el et W

A continuous beam ABCDE with support A as fixed and E as free end such
that AB=BC=CD=Lm and DE=L/2 m. Find Distribution factor at B,C,D
with El=constant throughout the beam

As ol ABCDE 5 ¥ A UR ulultd B ol E Bl yYsd 8.9
AB=BC=CD=Lm el DE=L/2 m ¥a El = AAyAN &8lA dl B,C, e\ D

U2 “Sldlejalet 35227 2l

OR
A solid steel circular section, 200mm in diameter, is subjected to an
eccentric load of 70kN at an eccentricity of 80mm along its Centroidal YY
axis. If Z=785700 mm? & A= 31400 mmz, calculate maximum and minimum
stresses in the cross-section& draw stress distribution diagram

200mm U™ oll ASs Sl JNNUS USDS U 80mm ofl GEdlacl
(YY axis UR) UR 70kN oll GEdld &R GOl & %l Z2=785700 mm?®
UA A= 31400 mm? cdl WUSOS UR HeH Wl Ayt Yldaol A

UA YA [Acrel AW €L

A fixed beam of 5m span carries a udl of 15kN/m over its entire span and a
central point load of 40kN. Find fixed end moments & Draw SF and BM
Diagram.
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5m GGl Aot oflH UR 15kN/m (Aol AGOL UL UR) oll AH[AAR
AR U 40kN ol Heal (IR Rl dget 53 8. ol Uell “4lss As

HlHe” 2l sAtolil Aol ot Hot YRl AUAW ELRL.

OR
A fixed beam of 6 m span carries a udl of 25kN/m over its entire span. Find
fixed end moments & Draw BM Diagram. And also locate point of
contraflexure

6 m il et ol UR Aol AGOL UL UR 25kN/m oll AH(AARA
AR Adel 52 B, ol URell “glsrs s MWH2” W, atHoty@l AUAW 1R

U olHolUR ccdot (6l UL L.

A cantilever beam of span 2.1m is subjected to a udl of 60kN/m all over its
span in addition to a point load of 150kN at its free end. If flexural Rigidity
of the beam is 4x10'* Nmm?, Find maximum slope and deflection

As 2.1m ciodl Félllar olld uR 60kN/m oll AH(AdRd eR Astl UL
AUOU UR At B. Aoll WA As 150kN oll (Glgeur detl Y5  BSIUR
HEA O, L olH 1R 4x10% Nmm? ol SASYRA I SIEl &8 HedH aln

;o HeH (Aucet KA.

OR
A solid steel , simply supported beam , of span 6m having a cross section of
200mm diameter carries a udl of 25kN/m all over its span and a centralpoint
load of 100kN. Find maximum deflection

As 200mm RUAUBLU) Ylddl, 6m ied, ULEL A 25Ac WALESL
ol UR 25kN/m oll AH(@AARd el Aol UOdL UL UR HEA B.A.(l
AU As 100kN oll Ml [geur url Y3d 8. ol 1R HedH [Qudst
el

Write expression for normal stress , tangential stress and resultant stress at a
point in strained material on a plane at an angle 0 with the plane carrying
major stress for the case
(1) Subjected to a direct stress of p1 N/mm? (Tensile) with shear stress of q
N/mm2 only.
(2) Subjected to a direct major stress of pIN/mm? (Tensile) , direct minor
stress of p2 N/mmz2(Compressive)

(Q3uel WAL ueldetl 818 As (GlgUR AR YlAun dset $cll Wat
AU 0 Rl dlotladdl WAt BUR, o{lA €A case HI2, datyldoln
, sdQylAoln ual yReHluldeon udl Hizetl Yot cull
1. plN/mm2all dletylQea wal g N/mm2 ol scelun
2. plN/mm2ill oll saA¥se AR dlRuldea v p2 N/immeell ol
saARse HIBeR elotylAua

OR
Define the term “Core”. Calculate , draw and label “core” for a hollow
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circular section with Outer diameter of 500mm and inner diameter of 300mm
il : “alel(51R)”. s WARIUOUL AJOUSIR WUISBE ( GULEL c_UU

500mm Aal RS clld 300mm ) M2 “oLel(512)” BN W €12

A point load of 800kN(compressive) is acting at the right hand top corner(B)
of a square cross-section(ABCD) 400mm x 400mm.Find out value and
location of max. tensile stressin the cross-section.

As ARU USDS(ABCD) 400mm x 400mm ol SR cilof GUetl wRU
(B) UR 800KN oll eloiein ((Blgaur) Al 8. sBDS UR ofalcldll

HeTH dlylQon ol yeal ua eUlst A

OR
A point load of 750kN(compressive) is acting at the right hand top corner(B)
of a rectangular cross-section(ABCD) 600mm x 400mm.Find out value
and location of max. compressive stress in the cross-section

A5 AGARY WSDS(ABCD)  600mm x 400mm ail SHR( ol GURell
WRU(B) UR 750kN oll Eletolnn ( (GlgaiR) Al B, WISHS UR U gjalclldl

HedH elotylAoin oll Yeal ua elst A

A concrete dam, triangular in cross-section is 5m high, 2m wide at base is
filled with water upto top. Calculate and draw stress distribution diagram at
the base of the dam

sl usDS oll Slgle ol As 31 ol GUY 5m, 2m wle(l Woue
B9l Al yel Qe Yl well eRA 8l dl 3uatl ulul UR Gealaldl
Yol lddt ol A Al Ylden (@Al A €1

OR
A concrete dam 5m high, 2m wide at base and 0.5m wide at top is filled with
water upto 4m from bottom. Calculate and draw stress distribution diagram
at the base of the dam

slsle ol As 3 ofl G 5m , 2m Wallell Wous, 0.5m Heuouell
Wous 8.1 Aut waaell 4m Yyl well eket slar dl 3usll wall uR

Geatacdl Yot dladl ol Al Aal yYldotn @Qdel 1uAw €1R

A concrete dam, triangular in cross-section is 5m high, 2m wide at base is
filled with water upto top. Check the dam against tension.Also check the
section against sliding if u=0.45

ALs1Qllat wLsBS otl slle ol As I ol GALE 5m, 2m utue{l Woue
Bl Al Yol Qe Yell wigll eRet 8l dl 3Holl USBS HL gl

Gaurt U ¥ otgl WA Aol WAl asal ol Astuell 5. p=0.45 A

OR
A concrete dam 5m high, 2m wide at base and 0.5m wide at top is filled with
water upto 4m from bottom. Check the dam against tension.Also check the
section against sliding if p=0.52

slgle ol As 3H o{l GULE 5m , 2m Wlte(l Wouss, 0.5m HLauLoel Woue
.28 At wantell 4m yell wiell eret dlat dl SHotl AUSHS 1L dlll Geust
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AU ¥ olgl Aol dofl Wl asal ofl ustARll $2A. p=0. 52 AL

State & Explain Clapeyrons Three Moment Method .Draw necessary sketch.
AW €131 sAVURAGA ol ¢l HHe NS SR Wl AH3LA

OR
State advantages of continuous beam over simply supported beam

AL oflH o UERlA 25Ac ol UR glaAERA Rl

A continuous beam ABC is simply supported at A and B. Span
AB=BC=6m. Span AB carries a central point load of 100kN while BC
carries a udl of 100 kN/m. Draw SF ,BM diagram.Also locate point of
contraflexure Use Three moment method.Assume El=constant throughout
the beam

Asl UL ol ABC, ¥ A wal B UR ™€l A 2sAc 8. sunl
AB=BC=6m®. AB UR 100kN ol Ht2L (Glg eUR %=U? BC UR 100 kN/m
ol AHAARA @R clizd ®.9fl WHe NS ol Gulol 3l SF BM ol

WA 1Rl U siHatuRadet (Blg A El=HyN Al

OR
A continuous beam ABC is simply supported at A and fixed at C. Span
AB=5m & BC=6m. Span AB carries a central point load of 150kN while
BC carries a udl of 100 kN/m.Draw BM diagram. Use Three moment
method.Assume El=constant throughout the beam

A sl AL Gl ABC, B A U ™EL IlA 25AC B A WA C AU B,
LN AB=5m BC=6m 8. AB UR 150kN oll Ht2l (6lg 1R %R BC UR
100 kN/m ol dHQ AR R Al 8.9l Wae RS «ll GualoL 531 BM

oll ALAW ERL El=AN Al

A continuous beam ABCD,BC=CD=5.5m,AB=2.5m. Beam is simply
supported at D while point A is a free end. Span BC carries a udl of 40 KN/m
, span CD has a central point load of 50 kN while overhang AB carries a
point load of 25kN at its free end A. Find BM using Moment Distribution
Method. Draw SF & BM Diagram. El=constant

Asl AL ol ABCD, ¥ D UR A€l 3ld 25Ac & wal Al A Y5l
sl 8.. oLl BC=CD=5.5m , AB=2.5m 8. BC U2 40 kN/m ol
AHAARA @R, CD UR 50 kN ol (ol R, dal Ysd BSL WR
25kN oll (olg euR ®. vdal Slagdloyalsll RS ol Guallol 531 SF ,BM
Aloll Al AMoall oll AUAW ERL El=HUN Al . El=AAN Al

At a point in a strained material , a tensile stress of 100N/mm? |, a
compressive stress of 80 N/mm? are acting along two mutually
perpendicular planes along with a shear stress of 60N/mm? . Find normal
stress , tangential stress and resultant stress along a plane at 30° with the axis
of tensile stress. Solve using Mohr Circle, write necessary steps

[@sk uAcl As AssU (Gl U 100N/mm? ol dlyldein ual 80
N/mm? ol elol Yldon Asollamal slerd A AHAA UR @ldl
B.9% sdetuldeio 60N/mm?2 8lal Al dAlRUlAoton il el WA 30° ol
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WEl tRlddl AHAA UR Gealddl 18R used ¥ duyldua

sdatylQoin A uReuHlulQun

At a point in a strained material , a tensile stress of 100N/mm? , a
compressive stress of 80 N/mm? are acting along two mutually
perpendicular planes along with a shear stress of 60N/mm? .Find principal
stresses and locate principal planes.Also find max. tangential stresses. Solve
using Mohr Circle, write necessary steps

[@sk udcl As AssU (Bl U 100N/mm? oll dlRyldein ua 80
N/mm?2 ol elol Ylaoin Asollstal slewd AAA AHAA UR @ldl
8.2 sclotulAuon 60N/mm2 &l dl 18R USA Al UeldHl Be- elaldll
yual Ylduo , sl e s yldao ol yeat ol GURid Yul

AH A AL 22Ut N

Explain Mohr Circle method to find normal , tangential and resultant stresses
on an oblique plane

AL UHAA GUR 18R bt ¥ duylQun |, sdeylQan ua

yRewHlulQuan ucl ol fld dHesA

At a point in a strained material , two tensile stresses of 700N/mm? & 800
N/mm? are acting along two mutually perpendicular planes along . Find
normal stress , tangential stress and resultant stress along a plane at 30° with
the axis of tensile stress.

@Qstz udcl As AWssu g U 700N/mm? Al 800 N/mm? il
dlryldoal Asollstal sley@ WA AHdA UR cdAdl 8. A
dleyldola olt et WA 300 ol YRl URleldl AMde UR Gealddl
dotylQoa , sdoryfQua wa uReuHlulQen
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