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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.

Define following terms :

I. Core of Section V. Deflection of Beam
ii. Indeterminate beam Vi. Eccentric Load

iii. Continuous beam vii.  Distribution Factor
iv. Principal Planes and Stress
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A fixed beam of 4.5 m span is subjected to a udl of 25 KN/m over whole span.
Find out fixing moments and draw S.F. and B.M. diagram.

¥ U HL oISl Do, 9312414101 6{lH A UBL dodls) Uz 2U, [5 /4], Al dn[auzld
QU2 H219, €9, 6981241 U<l HIH<2 24| 5 6101 24 A4 S4B 2AEM 2R,

A 5m long fixed beam is carrying a centre point load of 120 kN and an U.D.L.
of 20 KN/m over entire span. Draw Bending moment diagram for the beam.

5 Hl. dotlSl 2410154, 931241401, 6{lH AYBL cotls) uz 20 L, /4l Al ar[AuLld @iz

e HEAHL 120 Sl <Al [BLeg ™12 8219 69, 0dlH HIZ AHA 3Bl 2UQH 2R,
A continuous beam ABC is supported at A,B and C such that AB=4M AND
BC=6M. Span AB has central point load of 150 kN and Span BC has U.D.L.
of 40 kN/m. Draw SF and BM diagram using theorem of three moments.
25 Yol oflH ABC, 249 <ld A,B 24 C 2410101 2594 9 5 6yl wull AB=4 Hl. w1l
Ul BC=6 #l. 414 9. wull AB Uz H4Hi 150 5l Al [Bleg®iz 244 2414 AB U2
40 sl /4. <Al AH[AULld QU QL 9. SBL HELAL UHAAL GUALIL 521 sAdsin i
A< HEL 2UA, 2R

OR
A continuous beam ABC is supported at A,B and C such that AB= BC=6m.
Span AB has U.D.L. of 40 kN/m and Span BC has central point load of 160
kN. Draw SF and BM diagram using theorem of three moments.

25 AL 6l ABC, 2idl <ld A, B 24 C 2412101 2594 €9 5 699l 2ul AB= 2ul-
BC=6 #l. 22 &9, 2uld AB U2 40 $l.<4. /4l <Al uH[AuLld ®1z 244 2uld BC U2
HEAHL 160 Sl <AL [BLegRiR |19 9. AL HBLAL UHAAL GUAIRL 53 5AA610L 24 A4
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Calculate maximum slope and deflection in a simply supported beam 250 mm
wide and 450 mm deep in section and supported on 7 meters effective span. It
carries an U.D.L. of 20 KN/m over entire span including a central point load
of 80 KN Take E=2 x 10° N/mm?,
AlEl Zld 2594 oflHd dsuq 250 HIHL (usions) * 450 L (Glaid) 9. aul
U515 dolls) 7HL 9. orl 2L UM ollu ur 20 sl /4l Al AHAULA SR 24
HEAH] 80 54 <l [Hezstii2 Qlaldl sld dl oflH HIZ &10 20 HeAH, (Al Budl
gl E=2 x 10° N/mm? 9.
A Circular column, 5 m long and 90 mm in diameter, is fixed at one end and
hinged at other end. Determine the crippling load of the column by Euler’s
method. E=2 X 10° N/mm?,
25 AQOUSIZ AsUeell 2dAM <l GlaS 5 Hl 24 dedl 14 90 HIHL 8. A 245 €98 AUsHEH
vl 6flon, €98 HMOIRA €9, 4Aell A 2 Uzl slueilol e sl E=2 X 10° N/mm?
9.
OR

Calculate core of followihg sections :

(1) A rectangle of size 500 X 300 mm.

(2) A circular section of 350 mm diameter.
{12 sypuAd Ase HIZ 51l aidl 53,

(1) 500 X 300 [+l U155 vis doriz,

(2) 350 HIH1 A1 215 AqousIR A5,
A cantilever beam 100 mm wide and 200 mm deep is 2.5 m long. What
uniformly distributed load should the beam carry to produce a deflection of
0.1 mm at the free end? Take E=2 X 10° N/mm?,
2.5 Hl dioll 215 s<Zldaz ollu [l ugions 100 HlHl 2 G1d 200 sl 9. o1l Al
Y5 8981 U [A2a 0.1 {4l Hanad ix dl ofludl il doirs uz sedl anlduzld
®U2 Y591 o151 d AL E=2 X 10° N/mm? €9,

A piece of material is subjected to tensile stresses of 70 N/mm2 and 30
N/mm? at right angles to each other. Find normal, tangential and resultant
stresses on plane makes an angle 30° with the plane of 70 N/mm? stress. Use
analytical method.
25 dxd, GUR 250l 512040l 70 <A /41412 21 30 <4, /HIHIZ AL oL dua wlaso
Al 9. 70 <, /4lHIZ ulann o UUAL UL QL 89, d UHAE 2l 30° <L ViRl 294l
AHAL Uz dot, 2udls vt uReuHl wlaoionl gliHl, aeidLl l Ad <L GuAlal 3.
At a point in strained material, there are two stresses acting mutually
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 Moht’s circle method.
25 [As1d weldni s [big Uz o 2 /HIHIZ 4 diasn vid wo <, /4|2 4 21
Uldotn @l 9. oted WlAGUBASO{M < cod 89, GURIA UL UHAG UR 20 <4, /HIH]2 o
Sl UAGLOL WBL AL 89, HIGR AUl BUALRL 52L {04 U[AGLOLL 24 Yo, UHAGL 2UIHL.
OR
A rectangular column 200 mm wide and 120 mm thick carries a load of 180
kN at an eccentricity of 30 mm in a plane bisecting the thickness. Find
maximum and minimum stresses induced in the column. Also draw stress
distribution diagram.
200 HlHl uglow x4 120 Il oxal dotAlA BUsIRAL S1dH GUR ddl MDA
£RLAL 248 GuR 30 HIHl <l Geslegadizd 180 Sl Al MR HsAMI 2044 &, dl
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SIAHAL DULIEHL BEHAAL HEAH el AeddH UAlotoll AAL dedl 2UQH YL 2lR.
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State assumptions made in derivation of Euler’s formula of buckling load.
o150l @lg HIZ AAZAL YoAHL S2AHE DUAL YRR SY R,

A concrete dam with 1.50 m top width, 4.5m base width and 10m height is
retaining water on vertical face up to its full height. If density of dam material
is 25 kKN/mm?® and that of water is 10 kN/mm? , find the max. and min.
pressure intensities at base of the dam.
10 Hl G, 4.5 4l Wil usionsS sid 1.50 Hl 1ol ugions 41adL »is sigle
oledl Gofl YuiZldl udl Gad YAl el eiza 9. ol dddl 2u ey /4413 21q
WElldl aeddl 10 5Ly /HIHI Sl dl, oAl UL UR BEHAAL HEAH Bid Aedd¥
Uldoin dlgdi Al
A strained material is subjected to only shear stress of 130 N/mm? at a point.
Find principal stresses and Planes using Mohr’s circle method.
25 [A5d uzldnl 2is [6ig Uz 554 130 5Lt /42 o sdqd uldsta @Rl 9. Hikr
A0l <ld HoA Uldoioll vt ot i) [SHAL AL

OR
At a certain point in a strained material two direct stress intensities of 100
N/mm? tensile and 60 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 170
N/mm? tensile. Also find minor principal stress.

[Asd wHal uzld Guz ol 24 Uldool 100 <4 /42 dial ulasa 214 60
<, /HIH2 210t ulaotn 2is6{lm 4 o1zl 214 114 sd4 WlAnAN QDL 69, oxL HuA UaL
Uldotn 170 <4, /41412 (i) 4l q8d <l S dl sdq uldotodl (5Hd alsl. dusy otie
WAL WAoo <l (51 2iAL,

Define core of section & draw core of section for rectangular section 230mm
X 400mm and circular section of 150 mm diameter.

512 A5l vl vl 214 230 HIHL X 400 I3l SR1AAL dotlizd 2118692 HI2 2
150 {14l 24141 H4R1AAL AdUUSIR A5t HI2 512 A5l 2u5(A izl
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