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Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Each question carry equal marks (14 marks)
Scientific Calculator is allowed.

(1) What is theorem of three moments? State the equation with all notations.
(2) Narrate stability conditions of retaining wall.

(1) Ayel yRa g 87 drid A3A AUdd cvll,

(2)32e(lol At ofl 2Rl Al 2ARA R

A 5m long fixed beam is carrying a Centre point load of 140 kN and an u.d.l.
of 30 KN/m over entire span. Draw Bending moment diagram for the beam.

5 Hl ctiott As (35 ollml 30 By /3l ol AQuUlctenR YU olln
WR AU 140 (303 oll (olgaur ofliotl Htai cdl ®. ol 1R oiat
Yol AUAW €l

A continuous beam ABC is supported at A,B and C such that AB=7.5m and
BC=5.5m. 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.

As Acdd old ABC & AFlA 2sad B ¥ Bl AB=7.5 H| sl BC=
55 Hl B. Alet AB UR Ut 3(acl (geuR 150 (303] e ¥let BC UR

AHAUIA @R 40 Boyy/Hl @l B. sclot ool A sttt Yol AW

Ayel yRael deeel 20t
A continuous beam ABC is simply supported at A,B and C such that
AB=5.25m and BC=3.25m. Both Span AB & BC has u.d.l. of 45 kN/m and 90

kN/m respectively. Consider EI= Constant. Draw BM diagram using Moment
distribution method.

As Add olH ABC ol wEl A AR 2sAd & ¥ R AB=5.25 Hl
wal BC=3.25 Hl ®. el AB uA ¥Wlel BC U dHQUIA elr
UaisN 45 (503 /1. wal 90 (o1l @Al 8. ElI= wAN Al alet Yol

AW A2 SlEloyal I ol Heeell .

OR
A continuous beam ABC is supported at A,B and C such that AB=
BC=4.25m. Span AB has u.d.l. of 80 kN/m and Span BC has central point
load of 155 kN. Draw SF and BM diagram using theorem of three moments.

A5 Add ol ABC o AlRlA 2sad & ¥ R AB=BC=4.254 ®.
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Wet AB UR AM(QAUIld @k 80 (503y/l. el uUlel BC UR Ut
St (GgouR 155 (303 AL 8. sclot Glol Wal atel Yol wAW Ayel
ynas(l veedll .

Define Stiffness factors and distribution factors for different cases of Moment
distribution method.

Aoz SlREloyal Fdotl Yelyel 3A U Wlgad FseR  Aal

SlRdlojalet ¥s22 ofl caltvaul .

A beam ABC has Fixed support at A, intermediate support at B,& simply
supported at C. AB=BC=7.5m. Span AB and BC is acting by udl of 50kN/m
and Point load of 120 kN respectively at centre. EI= Constant. Using MDM
draw BM diagram for the beam.

As Acdcd ol ABC A 25l A ot B Aal C AElRlA 2sdct »al
AB=BC=7.5 | 8. ¥Ulsl AB A ¥lat BC U AojsN AH AUl @R
50 (803 /l. wal U (Bl @R 120 (Bed) A B. El= AUN ALoiHot

yol AW WA Slglojal I ol ueedll .

OR
A beam ABC is supported by simple supports at A,B & C. Point loads of 75
kN and 50 kN are acting at the centre of span AB & BC respectively. If
AB=BC=4m, Draw BM diagram using Moment distribution method.

As Add ol ABC al el A A3A 2sac Bl AB=BC=41
8lal A Wlet AB ol ¥Ulel BC UR Mt [olg ellRueysN 75 (303,
U 50 (303 A B. olttot Yol AW A2 SlFloejal It ol Heeel
.

A Circular column, 6 m long and 120 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?

As ddousk sldd 6 Hl cioll Aol 120 HlHl el wRvAd B. Aol As
Bl (3514 wa ofllsl BN (B s B, sldad HR slucldl e ofl
oLl 8. E =2 x 10° o3f /2.

A simply supported beam of span 10 m is carrying u.d.l. 30 KN/m through out
the span. Section of the beam is 450 x 600 mm. If E = 2 x 10° N/mm?,
determine slope at the supports and the deflection at centre.

AEl 3lA 2sact ofld ol Ruet 10 Hl B Wal As2et 4504600 HMl B.
AolluR 30 (503)/Hl oll AHQUIAGUR uuL olH UR cldl &, Sl E=2

x 10° o3)/{lH{l2. Sla Al 281 URell alel ol olld ol UMl [Qudst
.

A Circular column, 8.2 m long and 125mm 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?

8.2 H{l cictl wal 125 Hlal caldall dduusik SldMal As B wloltd
s & ol ol B MARA B. Yetell A Aol slucllot iR o,

213

07

09

07

09

07

09

07

09

07

09

07

09



Q.4

U ¥

Q.5

AU

Q.5

. U

(a)

(b)

(@)

(b)

(a)

(b)

E=2x10° o3)/3{ll2.

OR
A rectangular section of 450X300 mm is used as column. Calculate core of
sections. If the section is changed to circular section of 300 mm diameter what
will be change in core value?

AuARU As2ot 4504300 {1l A slad 3 Guoi dlaa 8.
Asotall SR ofl 2QLAZL 5. %l Aal 300 HHl Uil addn AsAstHl

HMEAAHL A A SR ol SlHd Secll awa ?

A cantilever beam of diameter 200 mm is 2.5 m long. What uniformly
distributed load should the beam carry to produce a deflection of 7.5 mm at
the free end? Take E = 2 x 10° N/mm?.

Solcllar ollid 200 callt wRA B dat 2.5 Hl doll B. %l dsll Yscl
85l UR of [Qucat 7.5 {1l Geatd Al Aotl UR cldldl AM(QAUILA euR
32cll 63 A 20l E = 2 x 10° o3) /Hl312.

In a column of 200X400 mm in size, a load of 500 kN is acting at an
eccentricity of 60 mm on the axis bisecting the larger dimension . Find max.
and min. stresses in column.

200x400 Hl{l ABAHall AolARU Sl UR 500 (3o oll @R Hél
AUTB oll A ol sl et uR 60 Hlloll GeJdlcdl A A B, HedH

U Yol Yl .

In a strained material, two tensile stresses of 150 N/mm? & 60 N/mm? are
acting at a point. Find normal, tangential and resultant stresses for the material
at a plane 40° to the vertical axis.

As [Asd Ueled uR As (blg A A Al yldwal 150 o2f/Hl{l2 wa
60 o3 {12 cldl 8. Ged uet A 40° oll YR tlollalcdl AHAA UR

dot, ugflal e uRouHl ylQeol .

OR
A concrete dam with 1.2 m top width, 3.6 m base width and 7 m height is
retaining water on vertical face up to its full height. If density of dam material
is 25 kN/mm?® and that of water is 10 kN/mm?® | find the max. and min.
pressure intensities at base of the dam.

slsle 3uell dollasll uglous 3.61l, Ul uslous 1.2 {l U Gy
7 Hl ol B, Aoll Y3l G Yol well eRy 8. %l 3Holl dotdl 25
(302 /11113 2wl wlloll wotctl 10 oy /1113 Sladl, duatl doflaw

UR USAH Aol ool £llRloll ladcizAl 0.

A strained material is subjected to direct stress of 250 N/mm2 along with
shear stress of 1200 N/mm? at a point. Find principal stresses and Planes.

As [Asd ueld uR As (g A 250 o /HIHl2 ol il ylQuon ua
1200 o3} /HlHl2 o sclot ylaoion cldl 8. Yua ylaeol wal Yuu uel
el
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