Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Semester —IV Examination Dec. - 2011

Subject code: 340601 Date: 05/12/2011
Subject Name: Mechanics of Structure-I1

Time: 10.30 am — 1.00 pm Total Marks: 70
Instructions:

1. Attempt all questions.

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

4. English version is considered Authentic.

Q.1 (@) Define the following terms: 07
(1) Carry over factor (2) Distribution factor
(3) Crippling load (4) Indeterminate beam

(5) Limit of eccentricity  (6) Effective length of column
(7) Slope of beam
(b) A two span continuous beam ABC is simply supported at AL Band C 07
such that AB = 6m and BC = 4m. The span AB carries a central
point load of 50 kN and span BC carries u.d.l. of 30 kN/m over
entire span. Draw S.F and B.M diagrams for the beam.
Use Clapreyon’s theorem of three moments.
Q.2
(@) A fixed beam of 8 m span carries an u.d.l of 30 kN/m over entire 07
span and a central point load of 60 kN. Draw S.F and B.M diagrams.
Also, find point of contra flexure.
(b) A continuous beam ABC is fixed at A and simply supported at B 07
and C. Span AB is 5 m and span BC is 6 m. It carries u.d.l. of 60
kN/m on both spans over entire length. Find support moments and
draw B.M diagram. Use moment distribution method.
Take EI as constant for both spans.
OR
(b) A continuous beam ABCD is simply supported at A, B, C and D. 07
Span AB, BC, and CD are 4 m, 6 m and 4 m respectively. Span AB
is subjected to a central point of load 60 kN , Span BC is subjected
to u.d.l of 30 kN/m over entire span while span CD is subjected to a
central point of load 80 kN . Draw B.M diagram by using moment
distribution method. Take EI as constant for all spans.
Q.3
(a) Explain Clapreyon’s theorem of three moments. 04
(b)  Explain principal planes and principal stresses. 03
(c) A point is subjected to a tensile stress of 70 N/mm” and 07
compressive stress of 40 N/mm? acting on two mutually
perpendicular planes and also a shear stress of 20 N/mm?.
Find principal stresses and direction of principal planes by using
analytical method.
OR
Q.3 (@) State assumptions of Euler’s formula. 04
(b) Differentiate between simply supported beam and fixed beam. 03
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A strained body is subjected to two tensile stresses of 90 N/mm? and
30 N/mm” on planes mutually perpendicular to each other.

Find normal, tangential and resultant stresses on a plane inclined at
60° to the axis of major stress. Use Mohr’s circle method.

A rectangular column section of size 300 mm x 200 mm carries an
eccentric load of 600 kN on an axis bisecting the thickness and
70 mm away from the centre. Find maximum and minimum stresses
induced in the section . Also draw stress distribution diagram.
Draw core of section for the following:

(1) Rectangular section of size 450 mm x 300 mm.

(2) Circular section of 200 mm diameter.

(3) Hollow rectangular section of external dimensions 300mm x

450 mm and internal dimensions 200 mm x 350 mm.
OR

Explain conditions of stability of retaining wall.
A trapezoidal masonry retaining wall of height 6 m retains earth upto
top on its vertical face. The top width of the wall is 1 m and bottom
width is 3 m. Find maximum and minimum stresses induced at the
base of the wall. Take density of masonry as 22 kN/m’, density of
earth as 16 k N/m’ and angle of repose of the earth as 30°.

A cantilever beam of 120 mm wide and 200 mm deep is 2 m long.
It is subjected to u.d.l. of 30 kN/m over entire span and a point load
of 10 kN at the free end. Find slope and deflection at the free end.
Take E =200 kN/mm®.
6 m. long hollow rectangular steel section has external dimensions
100 mm x 120 mm and 10 mm thickness, is used as a column
keeping one end fixed and another end hinged . Find crippling load
by using Euler’s formula. Take E = 200 kN/mm?.

OR
A steel tube 4 m long, 80 mm internal diameter and 10 mm
thickness is used as column with both ends fixed. Find crippling
load by using Rankine’s formula. Take crushing stress fc = 330
N/mm” and Rankine’s constant a = 1/7500.
A simply supported beam of 5 m span is subjected to an u.d.l. over
entire span, due to which the maximum deflection observed is
10 mm. Find maximum slope of the beam.
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(s) etoll UARSIRS oty (9) olliall sl

Gl dUOULCELLOL RS UL WSl ABC a4 A, B el C U A€l A
25Ad ® ¥ ¥l AB=6 Hl2? wal BC = 4 Hle: awa 8. aunu AB ol
HeAMl 50 (3.03). oll (AgeUR el oU0U BC UR 30 (3.03)./3 oll
AH(QAARl A @R AHIY OUOU UR A B, Al WSl M2 Scotelon ual
ooty ALg(QR 1R, sAURIototl AQYLlell YRsll GUA0L 3.

8 Hle? ououcunl As ot Uslell UMY ACLEHL 30 kN/m ol
AH(QAARl A @R Wl HeAML 60 kN ol (Glgeur cdl B.41 uest M2
sclololnl AR oMoyl A5AXN Aottt UR et (g uaL 20t
WS AL WESL ABC Hi BSL A WKL & el B el C UR AULEl
A 2sAc B. AB aUcl 5 Hl2Rell & Aal BC oual 6 Hleell B. viad
auouel UHIYL dolte Ml 60 kN/m oll UH(AdAZld ek Al B.Al 251l
UL oAHoAy R N WA AHeAyQl (A 1R, oMoyl ([AdRulell

el GUalL 8. ol duol HR EI ol (BHd wyn AL

YL
As UL Ulesl ABCD 251 A,B,C 3ol D UR dlEl A esad .

OUGN AB, BC 3ol CD WojsH 4m, 6 m 2ol 4 m 8. 0 AB UR
HeAHl 60 (5.03). oll (GlgeUR Aldl B. duml BC UR 30 (5.03). /L. «ll
AH(QAAl A @R AHIY OUOU UR A B &l dUOL CD UR HtuHi 80
(3.03. ol (lgaur cd 8. YJl (AdQl Adoll Gual 53| dratyd
ulscdl €11 caut auou M2 EI ol Buct wan AL

sQAURLetoll ARIYRlo] YR qMesAll.

Hul AUAA U Yul YlAeol qHsicl.

As (olg UR 70 N/mm’ o] Al YlAwn 4l 40 N/mm?of €lol ylaeio
A5l sleudl AUAA UHAA UR A B, dECGURIA 20 N/mm® o
sclot UlQaon Al 8. Al aldloll Il Yuat ylQeol aal Yy
UAHAA ol (B2 0.

Y4l

YRl Yoroll YAuReuA Ul

ALEL A 25AA oflH el Aot ol AR dslald LU
As (As1R WAA UEL UR 90 N/mm® Ml 30 N/mm’ oll & Al
ylaual Asollotal slen@l HAAL AHAA UR Al 8.l HedH
ylAotnell et A 60° ol WA WAAL AHAA UR dol yldaa,
sl ylAun s uReuHl yldua e dda ddel
GuallaL 3.
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300 mm x 200 mm H{Uoll W$ AHU™Y MSAE YAl L UR
Aoll astefal gaudldl uet uR doswell 70 mm g2 600 kN oll
G3(RauCR A B.Al WUSBEUL Bedtaldl HeTH AR oot
yldool . uldoan aduellell vusld ual €2l

ol Aot HIZ WUSBEA “8lR” 1R ()
450 H{H{l x 300 HlHl HIUA A5 AHAYU WISDE. ()
200 Hl{l el aduusik wUsBE. (3)

WA AHARY USBE Vo] ollRe] HIW 300 HlHl x 450 Al

U Bige] HU 200 H{Hl x 350 {H.
Y9l

UfRetl elalcdoll RAR UM Aol ARAl UHMA.

A5 2ARTSA URLARe{l wofetel €lactoll QRUE 6 m.® val Aol
Aell AWl drs €lactoll 2l Yl Mdlal WcRAUAHL WA B, ul
Elaicdell BLuRell usloueS 1 m wal Utdtell USloUeS 3 m B.

UL Elalctotl WML Baugt Ul HeTtH Aol oot Ylduol .
URLARe{l otcll 22 kN/m® Wl HIBloll eotcll 16 kN/m® ddl HIlell
(@QsunHslal 30° AL

120 H{lHl wdlal wal 200 H{Hl @S As 32lcllar wesl 2 Hle?
Aioll ®. detl AHIY dUOL UR 30 kN/m oll AH Al ek cdl & Aua
Aol Y5l BSL U 10 kN oll (Blgeur cdl 8.dl Ysc BSL WA 2l
Ua [Audet W E =200 kN/mm’ AL

6 Hle? daiott wal ottgaiw 100 HlHl x 120 Hldl axes 10 {lll
SISl WAl AARYU WSBEAN R Aoll cictoll As DS\ et
U oflogl DS AAORA 8. YAt Yotoll Heeell (Bucllol eur L.

E = 200 kN/mm? L.
Yl

4 2R dioll, 80 mm UidRs calld dal 10 mmsisteS upnadl ¥l
2Yololl el d31F GUADL sRcUMl HUAA B Wl Aol U BSL
ol B, aslotoll Yool Gualal 531 (Fucllol eur WA, sllol
ylQua £, =330 N/mm’ wa e8lotell WUANLS a =1/7500 AL

5 e oo uR ALEl 3lA 25AA As Ulesl UR UHIL U0 UR
AHQAI A @R ALLAL Ao Mot (AU 10 mm &l2A B.A Al
ylstell HedH alo 20l
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