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1.
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Total Marks: 70

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
Q.1 | (a) | Do as directed : 07
1. When the external load is pushing the body inside, it is called
(tension, compression, shear)
2. Lateral Strain develops in on a body is (Perpendicular to load,
Parallel to Load, Incline to the load)
3. Write the equation of modular ratio.
4. Strain of the section is 0.0001 and sectional area is 100 mm?. IF E=2 x 10°
N/mm?, what is value of Load ?
5. Draw a sketch showing sagging effect of beam due to load.
6. When shear force line is inclined, it indicates u.d.l. (True/ False)
7. Write the equation of Moment of Inertia for a circular section.
U, | | HL HEW 52 09
4. AR UELA wlElHn BieRe(l dRg €0l Aot .............. séall.
(UL, ASRUet, sclot)
.2Ms [@AsR UEld UR c@ldldl vltia ............. sl B.
(Ao, AHLAR, 51e0l21)
3. WsYAR 2220 Yot Al
¥ As AsAstil 0.0001 [@As1R &, Axsn 100 HH{? dlat wal E=2 x
10° o) /H1H1Z 8lat Al ueldo] i B aul2L.?
W ollElHnal $10L oflHHl act Ao(lot wuR ealadl vusdl €L
5. sclot AW AR R Sl A QAR AH(QAUIA elRalAl sl
(8l/ell)
9. Adouslk As2el HIR sSccloll USHIAU of YA AV
(b) | A M.S. ISA equal section 10 mm thick is used as a tie member. It has to carry | 07
a tensile force of 180 KN. Find the size of each leg if ultimate tensile stress of
M.S. is 240 N/mm?. Take factor of safety as 2.
ol [ As A AU Uu{l s Aol 10 HIHl stsiell Aol AsAdA ARl | 09

A d3F AuRA B. detiur 180 (3oo] dlRln A 8. % dlal
ylQooell HedH Bud 240 (5ox)/21H{1Z 8lat AL Aol ol €35 Udlall
AB AW UAHA UR 2LRUs 2 URL
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Q.2

(a)

A mild steel specimen was tested in tension and following results were
obtained.
1. Diameter of specimen = 20 mm
Length of specimen = 100 mm
Yield load = 90000 N
Ultimate load = 140000 N
Length of specimen after failure = 159 mm
6. Final Diameter of bar = 14 mm
Calculate: Yield Stress, Ultimate stress, % elongation, % contraction in area.

arwN

07

Y. R

As Ye AollaAloll Yol of dlRl-ulal olte oA Yol WA S0l
HAA 8:1). Aollawell caud- 20 Hll 2). aollawell douss- 100 Hll
3). Ales aUR- 90000 o). ¥). HETH GUR- 140000 o3f. U). u3lalal
ale Aollauell dons-159 HIHdl 5). vollauell viclH cant- 14 {1

Alell: 2lles yldam, HedH yldua, zecissll 352, Qx50 daLsl.

09

(b)

A MS bar is loaded as shown in figure-01. Find value of ‘w’ and deformation
of bar if Modulus of Elasticity is 2X10°> N/mm? and diameter of bar is 20 mm.

07

ug[A-01 i ealcal Yyl As ye Aollall UR ek cget wld 8. ‘wall
Bud Al ddflawell dougell ¥R$12 2E. E=2X10° N/mm? 3a
Aollasll ca-20 HIHl 8.

09

OR

(b)

A steel rod 2 cm? in area connects two parallel walls 5.8 m apart. When the rod
is heated to 110° C the nuts are tightened up. Calculate the pull exerted by the
bar on cooling it to a temperature 30° C. The ends do not yield. E= 1.95 x 10°
N/mm? a.=12 x 10° /° C.

07

As 2 A Axsn wRiaddl woflaua 5.8 Hl vid? wadl A (Eaucl
A AB3A 8. Adllaua 110° A cdturial oRU s3lal oteedl saunl
A B, clunlat 30° Yl uedl Aoflauni Gedtadl elet UL BSIRA
otdol WHAL ot&ll. E= 1.95 x 10° N/mm?; o =12 x 10 /° C.

09

Q.3

(a)

Draw shear force and bending moment diagram of simply supported beam as
shown in figure- 02.

07

U4, 3

AUgcl-2 1 e2dadt ol 1R sdot-eo Wl atHat-4yel AW €13

09

(b)

A RCC column of size 350 mm x 450 mm is reinforced with 6 bars of 20 mm
diameter. It carries an axial load of 800 KN. Calculate load carried by concrete
and steel. Es = 2.1 x 10° N/mm? and E.= 0.14 x 10° N/mm?.

07

As WR.ULAL sl 350x450 HlHl s w20 HIHl ceudetl ©
oflan el yol@d s 8. A 800 (503 ol uellaeir uAQA 8. oiat

Hel3lad |l ALl @R 0L E, = 2.1 x 10° N/mm? and E. = 0.14 x 10°
N/mm?

09

OR

Q.3

(a)

Find M.I. of the section shown in figure-03

07

Ud. 3

UlsAl-3 Hi WAA As2Aot M2 wScctoll UsHIAL WL

09

(b)

Draw shear force and bending moment diagram of simply supported beam as
shown in figure- 04.

07
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o | Ascdl-4 Hi elddt el A 2sAd ol R scdot-olol el olMot- | 09

gyl wAw ENRL.
Q4 (@) | A hollow C.I. column 300 mm external dia and 250 mm internal dia is used as | 07
a column 4.25 m long with both end hinged. Determine Rankine’s safe load
with a factor of safety as 3.5. Take oc = 475 N/mm? and o = 1/1600.
el ¥ | A [As WA YLaug. slauHl 300 HlMl cslRell cad wal 250 H{ll | 00
el Al B. Aol dou 4.25 Hl val oial BsL WA Porkc B.
Yo8lotoll AAUHA ARl dLA?l 5. AcHARALS 3.5, 6c = 475 N/mm?
UA o =1/1600 B.

(b) | A circular section of diameter 60 mm is used as a cantilever beam. The length | 07
of the beam is 1.5m and udl on entire beam is 5 N/mm. Find the bending stress
produced on the beam.

o | 60 HlHl caeti Ast adousik As2olal Fo2lAdRold 3y ANA B. | 09
oIl cdottes 1.5 Hl ual AHIY ollHl UR 5 o3 /HlHloll AM[AULA R
A, ollHHl Beus AUl otHot-yldoin ofl o1l 3.

OR
Q.4 | (a) | Asquare column of size 150 mm x 150 mm is 4.2 m long. It is fixed at one end | 07
hinged at other ends. Find Euler’s safe buckling load. If factor of safety as 3
and E = 1 x 10° N/mm?,
wsl. ¥ | A 150 x 150 HlHleti 4.2 Hl ctioll ARU Sladn ol As DS WHLL Wl | 09
oflosl DS PstoRReA B. Yerall UAHA dscllol iR Bl UAHA wis
3 ol E =1 x10° N/mm? ®.

(b) | Define : 1. Poisson Ratio 2. Neutral Axis 3. Short Column 4. Shear Stress 5. 07
Perfect frame 6. Point of contra flexure 7. Elastic Limit.

ol | vl AU 1. WBKeloll JJRNR 2. e el 3. 25l SlAH ¥. sclol | 09
yldon u Ayel 31 s sleatsAal (ot ©. w@lcdlreusdl Halel,

Q.5 (a) | Differentiate Beam and Truss. Draw any four types of truss you know. 07
st W | A | ol vl AL dA dstald AU dR staldl stsuRtuR ystedl 30l | o9
elR\.

(b) | Find value and nature of force in members of truss given in figure-05 07

o | AsAl-5 Hl 1A FAlodl AN elRe{l (BHA W Aoll UsLR 0. 09

OR
Q.5 | (a) | Tick true or false : 07

1. Deflection is the vertical displacement of beam.

2. Mild steel is a ductile material.

3. Bending stress indicates effect of twisting load.

4. Both ends hinged column section has effective length = actual length.

5. Truss members are joined at gusset plate by welding only.

6. At a point, on a beam where shear force is zero, Bending moment will
be maximum.

7. A steel tube of external diameter 100 mm and internal diameter 75 mm

will have thickness of tube 25 mm.
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ysl. U | A | WR-wWlel 0l 09
Q. ol 1R [Qudet A Gud WleolidR .
.y AdllA dotolla ueld 8.
3.olHot-ulQun HRAAS AR €20d B,
¥. 0ol DY MAORE SlAH HIZ HUUSRS A= WRWR LS.
W, EAlotl »e Asollat A g5 Acsor Ul sty 243 B,
S. ofli HIR® (Olog WA sdateton Yo o @l atHolyll HedH sl B.
9. Wlaeyeul 100 HIHl wslRall caud Ut 75 Hll 2igall cud B,
Aol ostste 25 HHl aaL
(b) | Find bending stress of the beam shown in figure-6. 07
o | vsdl-6 Hi e2llac ollH W2 otdet ylAun o3l 09
FIGURE-1 Q-2(B)
250N €—— —— 450N 350N fe——rom§ — W N
S00mm 1200 mm J00 mm
FIGURE-2 Que-3{a)
9 kN 5 kN
1 u.d.l=4kN/m
lﬁ Im 3m
Figure-3 Que-3(a)OR
[ samm |
T —
th.
15 mm FIGURE- 4 Que-3(b)OR
E / 30 kM 30 kN
g | u.d.l. 10 (entire span) kN/m |
'y
I im | 3m | 1m

Figure-5 Que-5(a) {Loads in kN length in m)

100 mim

FIGURE- 6 Que-5({b)OR
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