Seat No.:

DIPLOMA ENGINEERING - SEMESTER - IV « EXAMINATION - SUMMER- 2017

Subject Code: 340601

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Mechanics of Structure-11

Time: 10:30 AM TO 01:00 PM

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)

Q1 ()

Usl. 1 A

(b)

Q2 (a

Usl. A

(b)

Define following terms:

i. Fixed Beam v. Continuous beam
ii. Carry over Factor vi. Slope of Beam
iii. Deflection of Beam vii. Core of Section

iv. Normal & Tangential Stress
cqrudl wdl: 4. (s ofld 2. 33| 2ar ¥s2R 3. ollu of SlsAatst ¥.

Aot el 2l ylAuo . Add ol 5. ofld oll gl 9. As2Aote] SR

A 6.5m long fixed beam is carrying a Centre point load of 120 kN and an
u.d.l. of 25 kN/m over entire span. Draw Bending moment diagram for the
beam.

6.5 Hl cioll As Gs olluul 25 Bog /Hl ol AHQUIldRUR YL
ol UR ual 120 (o3 ol (geur oflotl Mt cad 8. ol w2
otot Yol AW ERL.

(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 dHid A3 AR Avl.

(2)32e(lol At ol 2Rl Al 2ARA sBuUA.

A continuous beam ABC is supported at A,B and C such that AB=5m and
BC=7.5m. Span AB has central point load of 180 kN and Span BC has u.d.l.
of 50 kN/m. Draw SF and BM diagram using theorem of three moments.

A5 Aclct ol ABC ol AA esAdd © 5 wUl AB=5 H{l xx BC=7.5
Ul 8. AUt AB UR U 3lad (olgaur 180 (503 ol ¥Ulel BC UR
AHAURA eiR 50 (oy/Hl. A B. sclot v Wal otiat Yol WAN

Ayel yRaell ueeell Nl

OR
A continuous beam ABC is supported at A,B and C such that AB= BC=3.8m.
Span AB has u.d.l. of 60 kN/m and Span BC has central point load of 175 kN.
Draw SF and BM diagram using theorem of three moments.

As AUdd ol ABC o ARl 2sact & ¥ Bl AB=BC=3.84 B.
Wlet AB UR HQUIA Rk 60 (503)/4l. ol Ul BC UR MU
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Q.3

U4, 3

Q.3

U4 3

Q.4

U ¥

(a)

(b)

(a)

(b)

(@)

(b)

ol

$act (geur 175 (o3 Al 8. sclol wo WA otilol Yol AW Ayel
ynael Heedl 4.

A continuous beam ABC is simply supported at A,B and C such that
AB=4.5m and BC=5.2m. Both Span AB & BC has u.d.l. of 50 kN/m and 75
kN/m respectively. Consider El= Constant. Draw BM diagram using Moment
distribution method.

As Accd ol ABC o AEL A AElA 2sAct ® 3 Rl AB=4.5 ]
U BC=5.2 Hl ®. ¥Ulsl AB A Ulet BC UR AH[AUILd ol Aajsn

50 (5o3)/Hl. wal 75 (Box)/Hl Al B. El= UM Al otiat Yol WA

W2 Sldlojal dd ol veedll 0.

A beam ABC has Fixed support at A, intermediate support at B,& simply
supported at C. AB=BC=8. Span AB and BC is acting by udl of 60kN/m and
Point load of 100 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 ALElRlA 2sdct >l
AB=BC=8.0 Hl 8. ¥ulsl AB A4 ¥lat BC UR AojsN AH AUl allR
60 (302 /1L, wal utat (olg alr 100 (o3 AL B. El= AN ALotHol

yol AW WA Slglojal Id ol ueeell .

OR
A beam ABC is supported by simple supports at A,B & C. Point loads of 60
kN and 75 kN are acting at the centre of span AB & BC respectively. If
AB=BC=3m, Draw BM diagram using Moment distribution method.

As Add ol ABC a el 3l A3lA 2sac Bl AB=BC=3:]
8l el Wlel AB ol Ulet BC UR Heal [olg ctRulofsN 60 (303,

U 75 (303 A B. ailel Yol AW WAe2 SlREloyal A ol Heeel
.

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

ez SlREloyal Fdotl yelyel 3A W Wlgad Fse  Aal
SlREloR2let 3522 ofl cautvaul AU,

A simply supported beam of span 14 m is carrying u.d.l. 20 KN/m through out
the span. Section of the beam is 350 x 500 mm. If E = 2 x 10° N/mm?,
determine slope at the supports and the deflection at centre.

Ael Aa esad ol ol 2ulet 14 Hl & wal Asalat 350500 HHl B.
AolluR 20 (503)/Hl oll AHQUIAeUR Al ol UR &l B. Sl E=2

x 10° o3f/{lH{l2. Slal Al 281 URell alel ol olld ol UMl [Qudst
.

A Circular column, 7 m long and 120mm 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?

7 Hl ciott wal 120 Ml sl adousizk slctial As B3 wloltd
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Q.5
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(b)

(a)

(b)

53 8 ol ollast BY MsoRA 8. Yeroll A Asll slucllol e 2wl

E=2x10° o3)/3{ll2.

OR
Calculate core of following sections:
(1) A rectangle of size 420 x 320 mm.
(2) A circular section of 250 mm diameter.

WAA A52Aatall 512 ofl dLdl 3.
(1) dotARU Asalet 420%320 HHl

(2) ddn Asaet ca 250 {1l

A cantilever beam 125 mm wide and 225 mm deep 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?2,

Sodlcllar ofld 125 {1l Ul wa 225 Ml GSL e 2.5 Hl el B,
ol Aol Y5l BSL UR of [Quctat 7.5 Yl Gedd Al Aell UR LA
AH(QAUIA @R 32l & A Y. E = 2 x 105 o3/ HH12.

In a square column of 200 mm size, a load of 500 kN is acting at an
eccentricity of 60 mm. Find max. and min. stresses in column.

200 Ml WBAHA AR A UR 500 (503 oll @k 60 Hlloll

GeZdlcdl A A B. HedAM U oYolcdH YlAcal 2.

In a strained material, two tensile stresses of 1000 N/mm? & 600 N/mm? are
acting at a point. Find normal, tangential and resultant stresses for the material
at a plane 50° to the vertical axis.

As [Asd Ueled uR As (dg A A L ylQual 1000 o2f/Hl{l2 wa
600 o3 {312 cldl 8. Gedl et A 50° oll YR Glotlalcdl AHAA UR

dot, ugllal e uRouHl ylQeol .

OR
A concrete dam with 1.25 m top width, 3.65 m base width and 7.25 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 Suell dollanll uslouy 3.65H1, sl uslous 1.25 Hl ua
Gue 7.25 Ml ol . Aoll Y3l Gue Yyl well ey 8. % 3ull
dolcll 25 (302 /113 ual Wllell sttt 10 (5or)/313013 Slaudl, Susll

doflal UR HsdH Ual ool £ullloll (laciA 0.

A strained material is subjected to only shear stress of 1200 N/mm? at a point.
Find principal stresses and Planes using Mohr’s circle method.

As ([Asd uetd uR As (olg A $5d 1200 Boxy/HlHlz ol sclot
ylQun cldl 8. Yuad Yldunl wal yua uell WeR ddnell a .
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