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. EAMIEl SlEULL Ulcdoll sl L. 14
1. Explain determinate and indeterminate structures with examples
1. Gyl Al Slelde ua ot Sleddlale p5uR unAndl
2. Define the terms “stiffness” and “flexural rigidity”
2. gadl [RElsan)” wal “sAsyA AoslEl ol celutal cdull
3. Draw “core” for 1)hollow rectangular section 2) T section
3. oel(slR) ol AW €12 L dleRlalonl AolARY MSBE ) T

LSDE

Define the terms principal plane and principal stresses

el AUl Hudl Al uUA Hul yldual”

List different methods for analysis of a continuous beam

Ao ol ot (Qod™el ot [Aela Wreddl ol ottt el

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 pl N/mm? (Tensile)only after drawing
necessary sketch

g. AW €ldl, Q3uel wldl ueldet 818 As (lguz p1 N/mmaall
dliuldon cdl 8% ot WA 6 woll olellddl Wet GUR
dotylQun , awduQua@Eeeslad) wa uRewllulow e

HZoll YA il
7. Define with sketches “slope” and “deflection™
AU €13 “aln “ ual “[Auctst “ ofl cenvanl 2l

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)

¢. A2 [@Qscu ds el woau ol
UR [Qudst 9o, ¥R UR Lol Yol Sl

O E X b
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(UEL 251, Lot 251, ool AEL ol BULoLE 251, BURML 818 olél)

Differentiate between the terms “carry over factor” and “distribution factor”
“33| vllaR F52R” vl “Sledloqjalet ¥52" A dslald el

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

“sAsy AWl |, “Slflogast 522" , * facdl @RElsaAu) vl
“‘oiatyldelo” M2 S.. AsH oldlal

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.

wdu €13, [@auel wAdl uetdett sl As lguR 125 N/mm? ol
Aetuldun dxes 50N/mm? oll sda Yoo ctdl 8. dwel yldua sl
et A 300 ol yRl selddl et GuR duyldua

AdyQua@Egetollacd) wel uRewHlyQua swl

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

AW eld], [@Qauel wilett uetdett 518 As (gu: 100 N/mm? ol
dletuldun dxe 75N/mm? el sda yldun ddl 8. dl uelds Ge-
Ml Hual yldoo , wUa 1ot o ylduo ol et ol GuRied

Yual AHclCloll 2ellet At

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 EI=constant throughout the beam

As ol ABCDE 3 % A UR ot 8 sl E DSl ysd .ol
AB=BC=CD=Lm ol DE=L/2 m 3ol El = AN &l dl B,C,sl D

U2 “Sladloyatet 3522 2wl

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 mm?, calculate maximum and minimum
stresses in the cross-section& draw stress distribution diagram

200mm <l oll 35 slA oS WSDS UR 80mm oll Geddlalcll
(YY axis UR) UR 70kN oll Gddld Gk @l & 2l z=785700 mm’
ol A= 31400 mm? ol AULSBS UR HETH el dytid yldual 2l
wel yldun (Qetel 2udu el

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 eloll e ol UR 15kN/m (clotl U131 dUaL UR) oll UH[AdRA
QIR A 40kN oll Heal (geu? el aset 53 8. ofli uRell «glses s

e altll selotola el etxotyll AW elRL

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

6 m Gloll Aot o{lH UR doll UGLOL OUAL UR 25kN/m oll UH[AdARA
LR agol 53 8. oflH URel “glses As Wz Al etxotydl udu €12l
el alialuRadat olg ugL a0l

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 4x 10> Nmm?, Find maximum slope and deflection

A5 2.1m ol 3 clar olld U 60kN/m oll AM[AARA IR dotl UGLOL
SUOU UR G B. dofl WA A5 150kN oll LIgEUR Aoll Y5l  BSIUR
3 8. L ol 12 4x10" Nmm? oll sA5yRE AWSE A8 HeTiH 8l

, el HeTiH [Quest

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

A5 200mm cAUUBIA) YAl 6m cllol, ALl Ad 2sdd WelEsll
6llH UR 25kN/m oll AHQAdARd iR dell AAOL aual UR dzel 8.dell

WA As 100kN ol Heal [gen? ugl 3a 8. ol 12 Hetid [Aucst
alledl

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 plane carrying

major stress for the case

(1) Subjected to a direct stress of p1 N/mm? (Tensile) with shear stress of g
N/mm? only.

(2) Subjected to a direct major stress of pIN/mm? (Tensile) , direct minor
stress of p2 N/mm?(Compressive)

@3auel wel uetdetl sle As lguz Aoz yldun dsel 53dl et
A 0 yRU slotledl Wlet GUR, oA g2UAAL case HIZ, daylduo
, sdgiufan wel uRululeun b Hizel Y2 cul
1. pl N/mm? oll cll@tyldoin wal g N/mm? oll §clglolo
2. pl N/mmzell ol saRse AuR dlgiyldola ua p2 N/mmzell ol
saRs2 HISe? eluyldoa
OR

Define the term “Core”. Calculate , draw and label “core” for a hollow
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circular section with Quter diameter of 500mm and inner diameter of 300mm
calual : “olel(512)". As WAyl Afoustz USBE ( GLEL U

500mm Al AR S cl™ 300mm ) HI2 “a1e{(512)" atell Aal €13L

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 URU WSBS(ABCD) 400mm x 400mm ol ¥HR( ollyr GUeil wRU
(B) UR 800kN ol eloloidl ((Wlgeur) cldl 8. USBS U ojelcllcll

HeTH cllRy@Qua oll el wol et el

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 AolARY USBS(ABCD)  600mm x 400mm ol ¥HR(l tig Gurell
WRUWB) UR 750kN oll el ( [geuR) cldl 8. usBS UR ajeiallel

HeTi elstyldun oll Heal sl et 2kl

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

Alslellar wisds oL sl8le ol As IU ol GUY Sm, 2m wale(l Wous
8.2 Al Yol Qs Yl wiell et slat ol 3uetl Wl uR Geeteldl
Yoo dladl ol wel el yldun [@Qde 2udu 1Rl

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

slgle ot As IU ol GUS 5m , 2m wale(l Wous, 0.5m el
wlous 8.5 il wenell 4m yell well eRet slat ol 3xstl wal uR
Geetaldl uloin dladt ol ael uUel yldua [Qdzel 2udu €1R1

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 p=0.45

Alslellar wisds oL sl8le otl As IU ol GUY Sm , 2m wale(l Wous
Bl drl yel Qs Yell well eeet &lat dl 3ol wsBDS UL gl

Geur AL % gl Aol deoll wall asan ol ustael 52 p=0.45 &l

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 A5 31 ofl GAULS 5Sm , 2m Wlle{l Wous, 0.5m Hiaae{l Wous
.26l Al wiattell 4m Yl wigll ket slat ol 3uoll UISBS UL ALyl Beud
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U3 % otel el dofl wAll asc ofl usiell s u=0. 52 @l.

State & Explain Clapeyrons Three Moment Method .Draw necessary sketch.

AU €13l sANARlet ol Yl He Aals spual vl axaal

OR
State advantages of continuous beam over simply supported beam

AL ol ol wEl3lA 2saet ol uR glateldl oreiLeal

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 AL olH ABC, ¥ A ual B U A€l dld 2sdd 8. suel
AB=BC=6m8. AB U 100kN oll {2l (olg 62 R BC U 100 kN/m
ol AH[AdAR el clite B.¢fl HlAz Aals ol Gualol 53l SF . BM ol

ULAU ELRL U stHotuRelclot (g . Ei=mun @l

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

AsL UL {1 ABC, B A UR UEL Il 25 © ol Aol C ol B,
oI AB=5m BC=6m B. AB UR 150kN oll Ht2l (6{g ellR %2U2 BC UR
100 kN/m oll - dRd et cligel & 2fl {lHz Aals «ll Guallol 53 BM

ol UIAW ERl EI= U6 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 A6l ol ABCD, ® D U Uel Jld 25dd & el el A Yscl
8sl 8.. oudl BC=CD=5.5m , AB=2.5m 8. BC U2 40 kN/m el
AHQARA @R, D UR 50 kN olldea (6lg elR, el Y5 BSL UR
25kN ol (olg eur 8. \Hal Slloyaleil Halls o0l Gualal 53l SF ,BM
ololl wal ddell ol AW €lRL El=HUA cl . El=UR ¢l

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

@stz udcl As Wssy g uR 100N/mm? ol detyldua sl 80
N/mm? oll €let Yldoa Asolloaal syl adell dHdAl U
.ol scdatuldote 60N/mm? 8lal dl dleluldotn ol vlel WA 30° ol
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yell tRlddl AHAA R Geetddl 18R udd ad duyllua
sceru@Quan w1 uRBewHlulQun sl

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

@Qsik ulal As AssA ©Glg U 100N/mm? ol cletyldoia uUal 80
N/mm? oll €lol YAuo Asellostad sley@l WAL AHAAL UR A3l
.ol scdotuldoinn 60N/mm? 8lat dl 1812 USA dl wetslt Ge- eladl

yual Yoo , asl Herd s yldon ol yeal 2wl GuRid yual

AH el 22t 2wl

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

A UHAA BUR 18R wWd od duulQua |, sdeufQon uel
wRewlulQon sleal ofl fld Aol

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.

[@siz ulal As Assy (bl U 700N/mm? Wel 800 N/mm? oll
dlRy@ual Asellaal slevd el AHAAl R Adl B.
AlRuAun ol Wt WA 30° oll WRl URAAAL HHAA UR BEsiell
cotyQum |, sdenulua usl uRewluldoin slwl
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