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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 non-programmable scientific calculator is permitted.

English version is authentic.
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Answer any seven out of ten. €201l SlEURL Alcteoll allol UL
Define indeterminate beam with example.

GeleRul WA velRelae ollaell catvu 1,

State Claperyon’s theorem of three moments.

sAURAototl AR Yuloll YAdey @Qutet clull.

Define stiffness and flexibility.

Wlgan wa sAellollclldl ol cauvaul 2l

Write factors affecting slope and deflection.

ala wa fladad vuRsdl uRual dul.

Differentiate between axial load and eccentric load.

vERL ellR A GAostlct etk 2ol dgtelet WML,

What is no tension condition for a rectangular section of size ‘b x d’?
‘bx d’ HIUo oA SVE 2 ofl oll 2o0lat SSlalot Y B?
What is difference between dam and retaining wall?

33 UA WRalll Ralld d2A g dglad B?

Define slope and deflection.

T 3Lel vt clacstetl celiuRll vlUl,

Define principal planes and principal stresses.

Hul AHAA AUA Yol YAuaell cauvaa 4l
Define-fixed beam with sketch.

WA WA et oflell cavat Ul

Differentiate between simply supported beam and fixed beam.
A€l AA 2sAct ol A1 vtutd ol aAell dglaict Al

OR
Explain p diagram and p’ diagram used in analysis of fixed beam.

ot ofl ot Aotlcllallatmt Guol 1 el W St A-esLall.
Define point of contra flexure and give its importance in structure.

ooty URadot@lgoll catuall Ul R@sA ML Aell BIRUAL QU
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Explain distribution factor and carry over factor.
Radlozgalat ¥s22 wa 33l wllar 3se? Amostel.

A fixed beam of 6 m span carries two point loads of 20 kN each at distance of
2 m from each end. Draw S.F. and B.M. diagram for the beam.

25 6 m ol duonatal et olixetl vl B3l 2 m ol AR 20 kN

ol & g cdl B, ol W selst U el oot gl MUAN slatlal.

OR
A fixed beam of 4 m span is subjected to U.D.L. of 60 kN/m over entire span.
Draw S.F. and B.M. diagram for the beam.

A% 4 m ol duonclal ok oot w16 BUR 60 kN/m all
anclddld ek adl B, ol He sdoletl AR ooty WA

wlaltell.

A cantilever beam of span 2 m carries a point load of 40 kN at free end. Find
maximum slope and deflection if flexural rigidity 1s 7.Z x 10" Nmm”.

5 m A Ul kRladl dedlellar ollHetl ysct Bst BUR 40 kN al
@geur A . Bl oiotaaclioll B 7.2 x 10'2 Nmm® 2t ol HetiH

2l AR [Qauctot 2l

OR
A simply supported beam of span 4 m is subjected to U.D.L. of 30 kN/m over
entire span. Calculate maximum slope and deflection if EI = 22.78 x 10"
Nmm?.
4 m ol oudll bRladl Wl AA 2sc ofiHetl AuL duoL BUR 30

N/m ol aHcllddld @Rk cdl 8. %l El = 2278 x 10" Nmm? 82
HedH ala AR [Qucet .

Define continuous beam and draw deflected shape of 3 span continuous beam
for general loading.

ade ool cauva aedl QL dusanol Aed ol e RsAses

W2 oletlell.

OR -
Indicate with sketch maximum slope and deflection for a simply supported
beam with central point load and write formulae of the same.

wg@ wd wel A s olluell Wl g @R HE HetH 8l

2o Quctot ealell Astt Yot UL AW,

A continuous beam A-B-C has span AB =4 m and BC = 5 m. Span AB is
subjected to a central point load of 20 kN and span BC is subjected to UD.L.
of 5 kN/m over entire span. Using three moment theorem, draw S.F. and
B.M. diagrams for the beam.

As Actd ol A-B-C MR oWl AB = 4m WA BC=5m ®. olLL AB
ol 1Rt 20 kN ol [Olf @R el WL el BC GUR 5 kN/m oll
anclletdld ez cdl B. el yglott yRaAdl Gulal $3 2t ol 1R

gclol 0101 WA otHeiydl WAL cstell.
OR
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Solve above question 3 (b) using moment distribution method.

Guell question 3 (o) WRe2 Balogal Ausell Gualat 53 AR

" A continuous beam A-B-C-D has span AB=3 m, BC=4 mand CD =2 m.

Supports A and D are simple supports. Span AB, BC and CD carries U.D.L.
of 20 kN/m, 12 kN/m and 30 kN/m respectively. Using three moment
theorem, draw S.F and B.M. diagrams for the beam.

As dcdd 1 A-B-C-D H2 U AB=3m, BC=4mMt CD=2m
D. A wa D UEL AA 25Ac B. AB, BC Aol CD oll WL AU GUR
ofsN 20 kN/m, 12 KN/m U 30 kN/m oll AHAcAld 6R cdl 8. QL
yalott YRl GuaaL 531 L ol W2 scdet v WA ool yRl WA

oloilell.
OR

A continuous beam A-B-C is fixed at' A and simply supported at B and C has

span AB = BC = 4 m. Span AB carriecs UR.L. of 30 kN/m and span BC

carries U.D.L. of 24 kN/m. Using three moment theorem, draw S.F and B.M.
diagrams for the beam. ' '

OR

A5 Actel o1 A-B-C S 251 A Bloitkl WA 25t B uA € el A
25dcll B, U AB = BC = 4 m ®. AB dllow GU 30 kN/m oll
ancllddld el »=U2 BC AU GuR 24 kN/m oll AHllddld ez cldl
8. 2l hjgiou yNael GuAal 831 2l ol MR sclot ol U

aiHolyel AUAY olollal.
Solve above question 3 (c) using moment distribution method.
GuRell question 3 (¢) A2 Bagleajal Ausell Gualol 531 o,

OR
Solve above question 3 () OR using moment distribution method.

Buzell question 3 (¢) OR oz Baflogjel Aysall Gualat 531 a3l

Explain limit of eccentricity and core of section.

Gdodlctioll ALl A 52 2s Asot AL

OR
Draw core for the following sections:
(1) Rectangular (2) Circular (3) Hollow rectangular

A Aotl ULSOE M2 5 wollcll:

(1) AeARA (2) ddausik (3) Wl Al

A circular column 400 mm in diameter carries a load of 550 kN at an
eccentricity of 125 mm. Calculate maximum and minimum stresses induced
in the section.

400 mm UYL A5 dduusiz e GuR 125 mm oll Gdoslctdl 550
KN ol &R A3l B, Al el Gedadl HerH U Ay ydwal

Sl
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A rectangular column of size 23 cm x 35 cm is acted upon by a point load of
800 kN at an eccentricity of “e” on longer axis. If the maximum tensile stress
is limited to 5 N/mm’, find “¢”.

23 om x 35 cm WISHE Ul Ws ANARA el BWR dled udl 6w
e Rl Gl 800 kN ol ®IR Al 8. 9% et Geddcl

Meti el YRl Bud 5 Nmm? @2t dl “e” .

A trapezoidal masonry dam is 7 m high, 2 m wide at top and 4 m wide at
bottom. It retains water up to 6 m height on its vertical face. If density of
water and masonry is 10 kN/m’ and 16 kN/m® respectively, find maximum
and minimum stresses induced at base. Also draw stress distribution diagram.

AHEN AR A5 3l Gue 7 m, Huwuell velouy 2 m UA
diatoll wdous 4 m ol &, 2t 3u Aell Gell Awdl uR 6 m ol G
Yell weld A% B, ol well ua URLctRell Uotcll WofsR 10 kN/m' AU
16 kN/m® Al dl dial uR GeMddl Mt sl Ayt yldwol
Al YR Rl wAu ugl slottell,

At a point in a strained material two direct stress 80 N/mm’ and 60 N/mm’
both tensile are acting at right angles to each other. Find normal, shear and
resultant stress on a plane inclined at 30° with the plane carrying 80 N/mm’
stress. Use analytical method.

Rste wddl ueldotl 8s as ClgRA Asolload siewd WAt A
U GUR 80 N/mm? AR 60 N/mm’ (AR} cllgl) el yun ddl 8.
A 200 o2/t of scdot YU g @dl B. dl 80 N/mm® o}
YRUA Uddl HHde wd 300 oA wEl oleticldl AHAA GUR
ALl dot, 2ugls wal uRewl yAea Al aaollell Aol Guilal
530 Al vl YWANe Ulet Ul YL YRolloll Brct S0El, HeH
sdot Yool B waL .

Solve above question 5 (a) using Mohr's stress circle method.
GuRell question 5 (a) We? B wbelal Guallal 531 il

At a point in a strained material two direct stress 100 N/mm” tensile and 40
N/mm? compressive are acting at right angles. A shear stress of 60 N/mm” is
also acting. Using any method find principal planes and principal stresses.

Asiz wel uedet Sy As @gR Asellotal sleyd wadl A
Adel GUR 100 N/mm? of cllgl AR 40 N/mm? of Elol ylaua cdl .
60 N/mm? o sclot Yol ugl cdl . Al Sleual Aasel Gualal 53l
yud YRualle] 2Ulet u Hu yQauidlell Buct el

Explain complimentary shear stress .
uuclNeedl RaR WA AHmA.
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