Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-IV « EXAMINATION — WINTER - 2016

Subject Code: 340601 Date: 19- 11-2016
Subject Name: Mechanics of structure - |1
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
5. English version is authentic.
Q.1 (@) Explain slope and deflection of beam. 03
us. 1 A ofliell Lo wal ([Aucet yuesdl. 03
(b) Explain carryover factor and distribution factor. 04
o 33AMAR ¥522 el (AW dJRlls AUHA. 04
(c) A fixed beam of 6 m span is subjected to an U.D.L. of 30 kN/m over entire 07

span. It is also subjected to a point load of 40 kN at the centre. Draw S.F. and
B.M. diagrams for the above beam.

s olal B3 ulolg olliell ounl s HleR B. olldell Y3 cous u 30 09
§l.03)./Hl.oll AU ARl @R cldl 8. BURid ¥0 Sl.o3y.oll HEAUL
(Glgetr Al & Al Al ofld W2 scdotolnn WA atotyd] Mgl ERA.

Q.2 (@ A two equal span continuous beam is simply supported at A,B and C such that 07
AB=BC=4m. The span AB carries a central point load of 70 kN and span BC
carries an U.D.L. of 40 kN/m. Draw shearforce and bending moment
diagrams for the beam. Use. Clapeyron’s theorem of three moments.

Ysl. 2 A Gl ARV UL cllel AADL ULes), doll 2s1AL A, B 3l C GUR el 09
Aa 2sact B, ¥l AB=BC =¥ Hl. g2l dunl AB GUR 9O $l.o3.all
Hed olgeUR Al ® da ouot BC GUR ¥0 $l.odf./Hloll Auldld
AR AL B. AL ULeSl HIR sAarn ol dHayul s ER.
sAUAoAa(l Yl e laRHsll Guallol 3.

(b) Explain with figure Clapeyron’s theorem of three moments. 07
ol sAUAeUoll Yl AN eflarM vusAl 131 UMl 09
OR

(b) A two span continuous beam ABC has AB=5 m and BC=6 m. It has simple 07
supports at B and C, where as fixed support at A. Span AB is loaded with 50
kN/m U.D.L. over whole span and span BC is loaded with central point load
of 100 KN. Draw B.M. diagram of the beam. Use Moment Distribution
Method.

ol A ounl alnl ddd el ABCHL AB=U . sl BC=5 Hl. ®. Qi B 09
WA C UR ULEL 251 B, AR A U wlolg 25l . ABOUOL UR U0
5l.o3f./Hl. oll A A @R YA UL UR Al & el BC UL UR
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100 $l.03). oll Hrlolg R Al B. L ([AH 1R otHolyel gl
EIRL. MAe2 (3Eloyalet AUS oll GUAL 5.

A piece of material is subjected to tensile stresses of 80 N/mm? and 40 N/mm? 07
at right angles to each other. Find normal, tangential and resultant stresses on

plane makes an angle 42° with the plane of 80 N/mm? stress. Use analytical

method.

As cd GUR Asollama s12udl o o3f./HM{Z wal ¥0 o). /H{l{lP st 00
A ARl YAl ddl 8. ¢o of./HlHlF yldoin ¥ AHdd UR Adl B,

A AHAA Ul ¥R° oll VO WAL UHAA UR cat, 2udls wal uReuHl
ylAotll 0. L3l ofl A ol GuloL 53

At a point in strained material, there are two stresses acting mutually 07
perpendicular to each other 60 N/mm? tensile and 40 N/mm? compressive.

There is also a shear stress of 20 N/mm? on these planes. Find principal

stresses and principal planes by Mohr’s circle method.

As [AstRct uetdul As (olg UR 50 o3f. /- of dlgleln U ¥0 09
o). /HIH® of el Yldon cldl B. ol yldwal Asollest oA cot 8.
GURLd L AMAA UR 20 o3f./HIH® of sclot Yldnn ugl cdl 81062

ddnell GuAL 531 Yual Ydletal wal Yud AHAA 0.

OR
A rectangular column 160 mm wide and 100 mm thick carries a load of 210 07
kN at an eccentricity of 20 mm in a plane bisecting the thickness. Find
maximum and minimum stresses induced in the column. Also draw stress
distribution diagram.

150 Hla{l uslow el 100 Hlal st AeARU 2SR SlAH GUR 09
Aoll asigal geuoldl wat Gur 0 HlHloll GAlaaudlR 90 Sl.o3).all

AUR HsAUHL HUAA B, dl SleAHoll WUSDEHL GERcUAl HEAH W

ool Yclotoll 20l Aol 2UAW Ul IR\,

State assumptions made in derivation of Euler’s formula of buckling load. 03
wscllol Als M2 YAHRell YAML SRAUHL WA YduURRI sRUA. 03
Define and explain principal planes and principal stresses. 04
Hul AHAA A Yo Ycdlotolofl caatvail a0l Al 0¥
A cantilever beam is 3 m long. It is subjected to an U.D.L. of 20 kN/m over 07

entire span and point load of 10 kN at free end. Find maximum deflection and
maximum slope. Take 1=2X10" mm* and E=2X10° N/mm?

As Sodlcllar olld 3 Hl dicdl 8. Aoll Ayl deusHl 0 $l.o3y. /4l 09
oll UM AZlA R Al B U Ysct BSL UR 10 Sl.o.oll (AgeuR cldl
8, dl 1o A A HedH aln ul. 1=2x107 {1 , E=2X10°

o3/ {112 Al

A simply supported beam of span 6 m is subjected to a point load of 30 kN at 07
the centre. If the maximum slope caused at the ends is 0.01 radian, Find out
maximum deflection at the centre.
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s leR owat cuow AEl Ala 2sacl As ofliotl urauslleR 30 Sloy.
oll (gl Al B. % BSL UR Al HodAM olHalslll 0.09 Wlalet sl

dl, olldetl Hearl adq dlucet .

OR
A 4 m long column is fixed at both ends. It have a hollow circular cross
section with external diameter 80mm and thickness 10 mm. Using E=2X10°
N/mm? , find Euler’s buckling load.

¥ HleR cicll wal e B3 ol dla Al Slan, ollal ¢o HlHl cuy
Ual 518 10 HlHl ol SlAl ARKYAR AsUot UAA . E=2X10°
o2/ HIH1Z A8 YARall wscllol e 2N

A trapezoidal dam of height 7 m, top width 1 m and bottom width 3 m retains
water up to 6 m height. Determine maximum and minimum stresses induced
in the section. Take density of masonry as 24 kN/m? and density of water is
10kN/m?3

A5 AUACS WsRaAL SHell G 9 HleR, GuRell eldlell uslous 1
2R dal doflawell udlous 3 HleR B. Aol s Hle: Yol well kg
8. Aol USBEUL GEGAAl HEAH WA ool Yclatn M. sitsll
URLARC{l tUatcll ¥ §l.03f./H1> wA WRllell Ustcl 10 §l.o2). /{1 AL

Distinguish between simply supported beam and fixed beam

ULEL A 2sAct oflH wa votg ol AR dgleld sRULl.

Explain effective length of column in different end conditions of column.

SlcAHoll Bstell o€l ael 2ellcdl M2 slcamell USRS ol AUl

A continuous beam ABC is simply supported at A,B and C. Span AB is 5 m long and
carries a U.D.L. of 20 kN/m on entire span . Span BC is 6 m long and carries a
U.D.L. of 30 kN/m on entire span. Draw S.F. and B.M. diagram for the beam by
using Clapeyron’s theorem of three moments.

As AL ol ABC % A, B, 3ol C UR AEL A 25Act B. Ulet AB
Boll clales U HleR 8. Ual Aol GUR 0 Sl.o3)/Hl. oll AU AR R
YRYI colteS uR cldl 8. 2uUlet BC ®oll dotte s Hle: & wal dell
GUR 30 $l.o3g)/Hl. oll UM AIA R YRY3L cote uR cldl 8.
A ol 1R ARER Aat AstSlol HRe2 SlauUH ENRL.

sQAURAet Yl2RH 3 s ol HAe2 oll GUANDL $3.

OR
At a certain point in a strained material two direct stress intensities of 80
N/mm? tensile and 50 N/mm? compressive are acting across two planes
mutually perpendicular to each other along with a shear stress. Find the
magnitude of shear stress if the major principal stress is not to exceed 140
N/mm? tensile. Also find minor principal stress.

@Asd WAl ueld Gur A aella ylQual ¢o /- dial yldua
U U0 o /{1 Lot ycdlan Asollost A Aoz ua AU sclat
Ao cald 8.2 Yo ylet Yldun 1350 of/H{lF (el aud
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(b)

oll 8l Al sclot YlAotnedl Sl M. Axs olel Ytllel YlAoine{l
sl 0L

Define core of section & draw core of section for rectangular section 07
300mmx450mm and circular section of 200 mm diameter .
S12 As2Aotoll cautull AW W 300HHIx ¥uoHlHl MU il 09

AUARY AUSDE HIZ e 200 HHl caud YRladl adousik As2et
HE2 51R As2letefl wuscl €13
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