Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-1V « EXAMINATION — WINTER - 2016

Subject Code: 340601 Date: 19- 11-2016
Subject Name: Mechanics of structure - IT
Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:
1. Attempt all questions.
2, Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
3. English version is authentic.
Q.1 (a) Explain slope and deflection of beam. 03
us. 1 A ofliell el sl [Quetet dmendl, 03
(b) Explain carryover factor and distribution factor. 04
ol 33AldR 5522 el [Act\ ofelis Axel. 04
{c) A fixed beam of 6 m span is subjected to an U.D.L. of 30 kN/m over entire 07

span. It is also subjected to a point load of 40 kN at the centre. Draw S.F. and
B.M. diagrams for the above beam.

s olol B3 g ofliell oual s Hle: B, olliell yIl doud uz 30 09
lody. /Lol AUl @R cldl 8. GURid ¥0 Sl.oy.oll Healul
(lgetr Al & ol Al ofld 12 sclotata ol ooty sl €131

Q.2 (a) A two equal span continuous beam is simply supported at A,B and C such that (7
AB=BC=4m. The span AB carries a central point load of 70 kN and span BC
carries an U.D.L. of 40 kN/m. Draw shearforce and bending moment
diagrams for the beam. Use. Clapeyron’s theorem of three moments.

Wsl 2 vl Gl AR auo alol HA9L wesl, detl 2514 A, B ol € GUR L€l 09
Ad 2sdcd 8, ¥l AB=BC =¥ H{l. &l oual AB GUR 90 $l.oy .l
Heat olgelr @l 8 da sual BC Gur ¥0 §lo?)./Hloll unelldild

GUR G B. ll west HE sclotoin ual atretyel a4 €L,
sAURlotoll Yl W2 laruell Guzllal 3.

(b) Explain with figure Clapeyron’s theorem of three moments. 07
o sAURe(l Yl W2 laru sl €131 Amen . 0
OR
(b) A two span continuous beam ABC has AB=5 m and BC=6 m. It has simple 07

supports at B and C, where as fixed support at A. Span AB is loaded with 50
kN/m U.D.L. over whole span and span BC is loaded with central point load
of 100 kN. Draw B.M. diagram of the beam. Use Moment Distribution
Method.

ol ol owow altoll Acted ol ABCHL AB=U {l. Al BC=s {l. . AL B 09
WAl C UR ULEL 250 B, 2AUR A UR g 251 V. AB IO U UO
Slody. /M. oll AU eUR YU ouol UR Gl & Al BCOUGL UR
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A piece of material is subjected to tensile stresses of 80 N/mm” and 40 N/mm* 07
at right angles to each other. Find normal, tangential and resultant stresses on

plane makes an angle 42° with the plane of 80 N/mm? stress. Use analytical

method.

A5 e GUR Asollntad s2udl 0 o3/l ol ¥0 o3 /H{lH{l* st 00
ol el yldool cdl 8. ¢o o). /HlHl* yldum % AMdd UR B,

o AHdd &l ¥2° oll il AL AHAA UR dol, uds sl uReul
yldotal sled. awetddl ofl et «ll Gualot 53l

At a point in strained material, there are two stresses acting mutually 07
perpendicular to each other 60 N/mm? tensile and 40 N/mm? compressive.

There is also a shear stress of 20 N/mm* on these planes. Find principal

stresses and principal planes by Mohr’s circle method.

A5 [AslRe wetdn As (g U2 s0 o2 /Hl{* of dlan ua %0 09
o2f./HIM® of el wldon cdl 8. o yldool Asellon o ol B.
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OR
A rectangular column 160 mm wide and 100 mm thick carries a load of 210 07
kN at an eccentricity of 20 mm in a plane bisecting the thickness. Find
maximum and minimum stresses induced in the column. Also draw stress
distribution diagram.

150 {lHl uslow uUa 100 Il st clotAY ASREAL Sleid BUR 09
dofl asisel gewdldl wal Gur 20 HlHle{l Galtatcial 290 $l.02).0ll

AR Yl wAA B, ol sletell USDEUL Gl HedAH sl

oot Ycllual 2lel. doll AW uaL €lRL,

State assumptions made in derivation of Euler’s formula of buckling load. 03
wselol cls HIZ YeRell Yol sRaHL BUAE Ydrueudl weuel. 03
Define and explain principal planes and principal stresses. 04
Yul Al Aol Yua Yedlowollell canven 2udl auosel. (0}
A cantilever beam is 3 m long. It is subjected to an U.D.L. of 20 kN/m over 07

entire span and point load of 10 kN at free end. Find maximum deflection and
maximum slope. Take I=2X107 mm* and E=2X10° N/mm?

A5 dodlcllar olli 3 Hl ciol 8. dell Ayel dousit 20 flozf. /4l 00
oll UM A3l eUR AL B Aol Ysed BSL UR 10 Fl.oy.oll (Glgeur cudl
8, dl HectH c(luctel wal HedH gl el =2x10" {l{l* | B=2x10°

o) /H{1M{? cl.

A simply supported beam of span 6 m is subjected to a point load of 30 kN at 07
the centre. If the maximum slope caused at the ends is 0.01 radian, Find out
maximum deflection at the centre.
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OR
A 4 m long column is fixed at both ends. It have a hollow circular cross
section with external diameter 80mm and thickness 10 mm. Using E=2X10°
N/mm? , find Euler’s buckling load.

¥ Hl2? ol el oA B et slat Al slen, oial ¢o Hl{l e
wal w518 10 Hll ol Slell U5y AsUet YA B, E=2X10°
o2 /HI{l? d® Yeell ssellol eur 2l

A trapezoidal dam of height 7 m, top width 1 m and bottom width 3 m retains
water up to 6 m height. Determine maximuom and minimum stresses induced
in the section. Take density of masonry as 24 kN/m® and density of water is
10kN/m’

A5 AHAOLS wUsReAL 31l Gus 9 HleR, Gurell euotell uslous 1
Hle? dan dollansll uglous 3 Hlez 8. dell s Hle: Yol well Ry
8. cdoll AULSHEML Bed el HeclH Al ootclH Yellotol . oitoll
URlctRell Uotell 2y Sl /-1 wal WRllell wotcl 20 Sl.o3)./H{* @l

Distinguish between simply supported beam and fixed beam

el A 2sdet ofld el g ollH a2Asl dstad seudl.

Explain effective length of column in different end conditions of column.

sleatoll Bstell el o€l el W2 slenell wuRs125 cotss Ul

A continuous beam ABC is simply supported at A,B and C. Span AB is 5 m long and
carries a U.D.L. of 20 kN/m on entire span . Span BC is 6 m long and carries a
U.D.L. of 30 kN/m on entire span. Draw S.F. and B.M. diagram for the beam by
using Clapeyron’s theorem of three moments.

As AL olH ABC % A, B, el ¢ UR A€l dld 25dd B, Ulel AB
Bofl cote U Hle: 8. sl dell Gur 0 Sl /Ml oll AU euR
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GuR 30 Sloy/Ml. oll AUl euR Yy cdottss U cdl 8.
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OR
At a certain point in a strained material two direct stress intensities of 80
N/mm? tensile and 50 N/mm? compressive are acting across two planes
mutually perpendicular to each other along with a shear stress. Find the
magnitude of shear stress if the major principal stress is not to exceed 140
N/mm? tensile. Also find minor principal stress.

[Asc wilal wetsd Gu ol wella yldual co o) /+{l{l® cdel uldua
ol w0 o3 /HIH® el yclloin Asellont A ciozW Al WA sclot
yldon cdl 8.5 Yual ylet yAon 130 o2/ Hla{l3(curn)ell aud

3/4

09

0

09

03
03

0¥

0

0



oll 8lal l Sclot Yldumo{l s e, dAxer ol et yldotne(l
sl .

(b) Define core of section & draw core of section for rectangular section 07
300mmx450mm and circular section of 200 mm diameter .
o 512 Asaete(l carval 2wl wal 300~ ¥uorldl 1w wRLacdl 09

clolARY AUSBE 12 ol 200 HIMl cald Ypgddl ddousik Asalet
H2 sl? Asaetell sl €l
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