Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - VI» EXAMINATION — SUMMER 2016

Subject Code: 340601 Date:12/05/2016
Subject Name: Mechanics of Structure-I1
Time: 10:30 AM to 01:00 PM Total Marks: 70

Instructions:
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.
Q.1 (a) Define following terms: 07
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
Y. 1 A ollAolioll cautvall WM. 1R 3y As2sl 2. daislelae oll1 3. 09
A6l ofld ¥, Yuat wet wal Yldoon u. ollie] (Qucat s. B3lnd R
9. slglojalat ¥seR
(b) A fixed beam of 4.5 m span is subjected to a udl of 25 KN/m over whole span. 07
Find out fixing moments and draw S.F. and B.M. diagram.
o 4.5 Hl dotsell 2ot dsRlalal ol Ayel duls uR 25 (30/dl 049
ol AHQAUIA Gk YRIA B, Bl URell MAce Wl sdat e wal
oldol Yol AW ERL.
Q.2 (&) Ab5mlong fixed beam is carrying a centre point load of 175 kN and an u.d.l. of 07
30 kN/m over entire span. Draw Bending moment diagram for the beam.
us.? A 5 Hl dougell vlut dsllaldl ol Ayl dous uR 30 (30/dl Al 09
AHQUIA R WA HEAHL 175 (303f.oll [Cogair uRAA B, ofld W2
olol Yol AW ERL.
(b) A continuous beam ABC is supported at A,B and C such that AB=4.5m and 07
BC=7.5m. Span AB has central point load of 200 kN and Span BC has u.d.l. of
50 kN/m. Draw SF and BM diagram using theorem of three moments.
o As Ayl ol ABC, Al fld AB ual C wdn 2sAct B ¥ ¥ 09
Alat AB=4.5 | Aal 1Ulel BC=7.5H] a2 8. Ulat AB UR Hr2AH( 200
($02).0ll (Gogair el AUlet BC UR 50 (503)/:{loll qMQUIld @R
Al B. AQ Yoot yRaAsll GUAL 3ol sdden U oHet Yel
UAW €LRL.
OR
(b) A continuous beam ABC is supported at A,B and C such that AB= BC=6m. 07

Span AB has u.d.l. of 40 kN/m and Span BC has central point load of 160 kN.
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Draw SF and BM diagram using theorem of three moments.

As AL ol ABC, Al Il AB ual C wIA 2sAct & ¥ Rl
Wlet AB=Ulel BC=6Hl AU B. Wl AB UR 40 (3o3y/loll
AH(QUI A @R Aal RUlel BC UR HAML 160 (303, oll (Aogour Aldl

8. A0 yololl YyRAA GUADL 53 sAdnn Wl olial Yol JUAW
L.

Define Stiffness factor for beam and give value of Stiffness for (1) Beam with
simply supports (2) Beam with Fixed supports.

olHotl eacl uisoll calval 2. (1) ULEL A 2sAd ol A (2)

vlloled oflH HER gadl wisell (Bl L.

A beam ABC has Fixed support at A, intermediate support at B,& simply
supported at C. AB=BC=5. Span AB and BC is acting by udl of 50kN/m and
Point load of 90 kN respectively at centre. Using MDM draw BM diagram for
the beam.

As UL ol1 ABC, Ul A 25 et 8, B AN wal C AULEL
A 25Act 8. et AB=BC=5 Ml a2 B. Wlsl AB UR 50 (503)/Hlall
AH[QUIA R Wl RULet BC UR HAML 90 (503, oll (loger cldl

8. Yol [QdRaell Adall Gualal 53l sliat Yal AW €.

OR
A beam ABC is supported by simple supports at A,B & C. Point loads of 70
KN and 40 kN are acting at the centre of span AB & BC respectively. If
AB=BC=3.5m, Draw BM diagram using Moment distribution method.

As UL ol ABC, Ul A, B 3al C UERlA 2sAc 8. ¥Ulet AB UR
70 (503] ol Ut BC UR 40 (303, oll (ool MtauHl cld &.
¥t AB=BC=3.5 Hl a2, Al yul ARl Adeall Gualol s3lal atnet
yel AUAW ERL.

Define (1) Indeterminate structure (2) Distribution Factor (3) Zero Span.
cqruAl AL (1) AU A 1oy (2) Q1L 91alis (3) Yot dUAL.

Calculate maximum slope and deflection in a simply supported beam 200 mm
wide and 400 mm deep in section and supported on 8 meters effective span. It
carries an udl of 30 KN/m over entire span including a central point load of
100 KN. Take E = 2 x 10° N/mn?’.

AEl A 2sAct ollie] Asaet 200 HHl(USAE)«400H1Hl(GLsLE) B.
aluell WURsRs dolty 8 Ml B.o L AHL ol UR 30 (Boxy/Hlall
AH(QAUI A ek el HraAHl 100 (Bo3). oll (Aog R Aol sl dl olld

HI2 3l el HedH [Aauctotoll (BHA 0. E=2 X 10° N/mm? .

A Circular column, 6.5 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’

As dduusik Asletell el ofl G 6.5 H WA Al cau 120 il
8. d As Bty A oflxt B RsoRA B, Yol Jla dat
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Ul glucllol el el E=2 X 10° N/mm’ ®.

OR
Calculate core of following sections:
(1) A rectangle of size 500 x 300 mm.
(2) A circular section of 350 mm diameter.

ol weUAA A5t U2 SRl 213l 52
1. 500%300 HlM{l ABRAe] As Ao,

2. 350 {IH{l o] As aduusik As2st.

A cantilever beam 125 mm wide and 250 mm deep is 2.75 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/mn’.

2.75 Hl clicl As FodlAdr olld ol uslous 125 HHl wal Gsty 250
Hll &9 Aoll Ysct BsL URej [Auctst 0.1 Hl{l Anag dla A olldell
Ul dotts uR ¥l AH@AQUIA ek Ysdl lsA A . E=2 X 10°
N/mm? 8.

In a square column of 300 mm size, a load of 800 kN is acting at an
eccentricity of 85 mm. Find max. and min. stresses in column.

300 Hl{l Wsxell As AR ciet UR 800 (5o3foll @ik 85 sl

BAdlddl AU A 8. ol HedH U fotcdM Yldaol 0.

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 [@Qsd uetdul, A dawrl ylQual 1000 «/H{lH{lZ ual 600
o /HIH?, As (olg UR Al ®. UeldHl Gud et UA 50° oll AHAA

UR dod, augllal Al uReuwHl uldonl .

OR
A concrete dam with 1.25 m top width, 4 m base width and 9 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.

9 Hl G, 4 H{l wensll udlouy wal 1.25 Hl Hawnell uslous
ugddl As slsle oluoll Gell Awdl ol Yol G Yyl welleRe 8.
oitle{l eotcdl 25 (o). /-1l wa wellell dotcdl 10 (Boxy/ - Sl

dl, oltletl Ul UR Geatalddl HedH el oolcdH Yldoon dladl 0.

A strained material is subjected to only shear stress of 150 N/mm? at a point.
Find principal stresses and Planes using Mohr’s circle method.

As (Agcd uelddl As olg U $5d 150 o /Hl{l? of scdot yldon
AL B. &R ddnell la yuat ylAuol ua Yuat wetsl (BHA 0.
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