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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.
English version is authentic.
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Answer any seven out of ten. €20l SlEUBRL Ulctotl scllol UL,
Define statically determinate and statically indeterminate beam.
walscl sleullae wal R3sdl satsleMlale olldell catvaul wl.
Define the terms: Slope and deflection of the beam.

UEL(l catvaul Wl o{liall Lot wal [Qucet.

Define the terms: Stiffness and flexibility.

UEloll cautvall wWl: ¥lgaal wal sAellollclldl

Explain eccentricity and eccentric load.

B&oAladcll WA BEodlcl @R UM

Explain limit of eccentricity.

B&odlalclloll s€ UMsLAl.

Define the core of section.

As2otoll slRell cautvaul W,

Define principal plane and principal stress.

Hual dd wal Yul Ylduoell carvaul 4.

Explain Complementary shear stress.

YRs sclol Yldoln AHscl,

Define angle of obliquity.

AR vRUell catvaul .

State graphical method used in analysis of principal plane and principal
stress.

Yuadd wal Juayldunetl Aeoticlala {2 auslse ldof ot .

Define the point of contraflexure and give its importance in the structure.
ylQotHet(olgoll cautval cvll U R5UML doj Hecel WL

OR
A fixed beam of 4 m. span is subjected to u.d.l. of 36 kN/m over entire span.
Draw shear force and bending moment diagram for the beam.

As 4 Hl. owouell Attt old UR 36 kN/m oll AH@AAI A @R vl

UL UR A 8. ol R sdaeo wal ooyl wus(Q 1R

Give three examples of statically indeterminate beam and draw its deflected
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shape under general loading.
RAsAl gotslealale olldotl 2Rl BELERW W el ALHIeU ellRell

R QAAA 28R R

OR
A cantilever beam of 2 m span is subjected to a point load of 18 kN at free
end. Find maximum slope and deflection produced in the beam. Take
E=2X10°N/mm? and 1=4X108 mm*

As 2 Hl. ouotell desdl olldell Ysct DsL UR 18 kN ol (Ggaur cldl
8. ollHHl Gaurl UAA HeTH BlN Wal ([AUuAst L. E=2X10°N/mm?

ol 124X10% mm* Al

A fixed beam of 6 m. span is subjected to u.d.l. of 2kN/m over entire span
along with a point load of 24kN at its centre. Draw bending moment diagram
for the beam.

As 6 Hl. ououell volvd old UR 24kN ol HeaHl (Olg eur wd
2kN/m oll AM(AdId GUR L Ul UR cdl B, ol 1R atstyel

uLsld €l

OR
A fixed beam of 6 m. span is carries u.d.l. of 12 kN/m over a distance of 2 m.
from each support. Draw bending moment diagram for the beam.

As 6 Hl owoell ottt ol U 12 kN/m ol AHAARld ek Aol
35 2stell 2 Hloll R A B. ol W2 aHatyyl gl €2,

A simply supported beam of 3 m. span is subjected to u.d.l. of 2 kN/m over
entire span along with a point load of 40kN at its centre. Find maximum slope
and deflection in the beam. Take El= 2.05 X 10* Nmm?.

As 3 Hl owouatow Ael A 2sAct ol uR  40kN ol HeaAui (olg
MR U 2 kN/m oll AH@AAIA GrR L 210U UR Al 8. oflHnl

HodH  alol Aol [Quctet . El= 2.05 X 10" Nmm? Al

OR
A simply supported beam of 4 m. span is subjected to u.d.l. over entire span.
If maximum slope in the beam at support is 0.5° state the location of
maximum deflection and compute the maximum deflection in the beam.

As 4 Hl owowatnl Ul A 2sAct ol uR AH@QdId @R awL
UL UR A 8. % ofluul 25l WA HedH all 0.5° B, A olluul

HetH (AuCsto] eUlet AU A HeH ([AUAst W30,
Explain distribution factor and carry over factor.
Slxgloajalet $522 Aol 33 WaR 52 AUXIAL

OR
Enlist factors affecting the stiffness of the beam.

o{luoll Elgalal WA sl URAA(l atel 52,
Explain Clapeyron’s theorem of three moments..
SAURAetotl ARl oMot Yulotl YRAN UHBAL
OR
Write the equations for fixed end moments in case of (i) central point load
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and (ii) U.D.L. over entire span
(i) HeaHl (elgeuR el (i) vl SUoUHL AHQAAZd etRetl ABoNHL

Ut BSlell aiHat Yol HiZetl YA cAul.

A continuous beam ABC having simple support at A, B and C. Span AB and
BC both are of equal span of 4 m. and carries an equal u.d.l. of 24 KN/m.
Draw Shear force and Bending moment diagram for the beam. Use
Clapeyron’s theorem of three moment

A5 S0l ol ABC ol A, B 3al C ULEL 251 B. AB 3l BC Gial
4 Ul oll ARUL dUNL B ol As AN 24 kN/m oll AH[AdIld @R
aAget 52 B. oflH MR scdano wa stiatydl ugld ERL sAURstoll

QL otHot Yol YRA GuloL 53,

OR
A column of 460 mm diameter is subjected by an eccentric load of 800 kN at
an eccentricity of 60 mm. Find the maximum and minimum stress in the
section.

As 460 mm U™ S\IAHA 60 mmoll G3laadiel 800 kN ol

B3R R A B, USDEHL HedH Wl ootciit YlAum 0.

In a strained material 75 N/mm? tensile stress is acting at a certain point along
with shear stress of 25 N/mm?. Find normal, tangential and resultant stress on
a plane inclined at 30° clockwise with plane of major direct stress.

As (Auel WA Uetdul Assy gA 75 N/mm? of dlgl yldea
UA 25 N/mm’ of scdot Yldua cldl B. Hel staRse yldunetl
UHAA WA ulanet stetoll Raunl 30° ot WA WA UHAA UR

AMA (Ar), 2oxetellact Eualsla) wa uReuHl yldoin 0.

OR
In a strained material 90 N/mm? tensile stress is acting at a certain point along
with shear stress of 30 N/mm?2. Compute the principal stresses and locate
principal plane. Use analytical or graphical method.

As ([A3uel WA UeldHi Assd (GgA 90 N/mm? of gl yldao
Ual 30 N/mm? o sclol YlAun cdldl 8. Yua yldun N wal v
ylQooe] dHdet . aulds ¥ wAvla Adall GuAdL 53,

Explain stability conditions for a dam or retaining wall.
33 waall wofRetll Rald MR RARALell 2RAl AHesAl.

OR
Draw core of section for rectangle, circular and hollow rectangle section.

AWRARY, AJOUSIRUA WAL AHARYU WUSBE HIE wUSDE SR ElRL.

A rectangular column of size 230 mm X 460 mm is subjected by an eccentric
load of 1200 kN at an eccentricity of 80 mm on the axis bisecting 230 mm
side. Find the maximum and minimum stress in the section.

WS 230 mm X 460 mm WEAHell AHARYU SlAHa 230 mm ofl ollogal
caldlcdl Aet R 80 mmell GAlxaciell 1200 kN oll G3lodct @R
AL B, WSHEUL HeTH U oYoldH Yldoln 20t
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OR
In a strained material two direct stresses 120 N/mm? tensile and 60 N/mm?
compressive are acting at a certain point of two mutually perpendicular
planes. Find normal, tangential and resultant stress on a plane inclined at 20°
clockwise with plane of major direct stress.

As (A3uel WAA UeleHl Alssy (GlgA A URRUR dol AHAAH UR &
staRse Yol 120 N/mm? of il Yldwa wal 60 N/mm? of Elol
ylAua cldl 8. el starse ylduaetl AHdad A dlsainet siatell
Roudl 20° ol WA WA UHAA UR oA (dal), 2oxatllact

Eueldlal) e uReuHl ylQun .

A continuous beam ABC having simple support at A, B and C. Span AB=6m
and carries a u.d.l. of 6 kN/m. Span BC=4m and carries a central point load of
24 kKN. Draw Shear force and Bending moment diagram for the beam. Also
locate the point of contraflexure if any. Use any method.

A5 soolouA ol ABC L A, B ol C ALEL 251 B. AB UG 6m B
WA 6kN/moll AHAAZd @R dgel s 8. BC UGN 4m & Wal
HERAUL 24kNall (Gg R aset 52 & ofld MR scdaun U aiHatygl
ALl €120 1 518 YldetHet (g lat Al el sleurl urudl arusl

In a strained material two direct stresses 100 N/mm? and 60 N/mm? both
tensile are acting at a certain point of two mutually perpendicular planes
along with shear stress of 30 N/mm?. Locate principal plane and compute the
principal stresses. Use analytical or graphical method.

A5 (A3uel WAA UeLlLHl Alssy (GlgA A URUR dol AHAAH UR &
starse yldotw 100 N/mm? el 60 N/mm? olal dlel wad 30
N/mm? of sdet Yldoln cdl 8. yual yldun 0l Aol Yuy

ylAooe] dHde 0l au@ds ueal uAvla dadl Gulol 3.

In a strained material two direct stresses 120 N/mm? and 80 N/mm? both
tensile are acting at a certain point of two mutually perpendicular planes
along with shear stress of 40 N/mm?. Find normal, tangential and resultant
stress on a plane inclined at 30° clockwise with plane of major direct stress.

A5 (A3uel WAA UeLlHl Alssy (GlgA A URUR dul AHAE UR &
slaRse Yol 120 N/mm? el 80 N/mm® Gial llQl WA 40
N/mm? o scdot Uldua cdl 8. Hlal starse Yool AHAd W
dldaumnatl sietoll [aumi 30° oll WA AUAA AHAA UR oA (dal),

2oatelact (Rugislal) ual uReuHl yldun .

State factors affecting the deflection of beam.

o{liotl ([QUAAN WAR 5l URHO AW,

Write any three advantages of fixed beam over simply supported beam.

AEl dla 2sact ollnell aatHl (35U ollHotl 18Ul ARl SLRLEL W,
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