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FOURTH SEMESTER
CIVIL/CTM
SCHEME JULY 2008
MECHANICS OF STRUCTURE

Time : Three Hours Maximum Marks : 100 ‘

Note : (i) Attempt total Five questions out of Eight.
Fo S | 4§ U9 097 &9 Fifw|
(ii) In case of any doubt or dispute, the English
version question should be treated as final.
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1. a) Define Lateral strain. 3
Wi i A uReRE Fif
b) Define modulus of rigidity. 3
31 Ui Sl TR HRA|

¢) Draw stress-strain curve for ductile material
--showing different points.

mwﬁ%ﬁﬁﬁfwﬁgﬁaﬁa&ﬁégnﬁw
fagfa a6 Tl

d) Calculate the strain energy stored in 40 kN of

axial pull is gradually applied to a steel rod
400sqmm in cross section. The length of
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the rod is 4m and modulus of elasticity is
2x10°N/mm?. 8

400 o Bl % TR FE P T hl T W
40 .71, 1 el R () o o ST
TR e 2 BT & Wl 4 W, qe TARA [
2x10° e ¥ dufka Rl S w0 TR

|
2. a) Whatdo youmean by volumetric strain? 3
A PFl A 9 R T 57
b) Write the relation between bulk modulus and
Young's modulus. 3
S YUl a1 AT TOnieR § Ty Tl

¢) Write the formulae for normal stress, tangential
stress and resultant stress when body is subjected
to direct stress on a oblique section. 6

T Fe | T=E TEe © T § SO aEa
wiae mefi wfeEa aon aRo uiaew & ol
EATea]

d) A steel bar 2m long, 2cm wide and 1cm thick is
- subjected to a pull of 2 tonnes in direction of its
length. Find the change in length, breadth and
thickness. Take E=2x10%kg/cm?* and Poisson's
ratio = 0.3: 8
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T SETT i B¢ 2 Hi. wdl, 2 T, =St qon 1 &,
qrEl . T W 2 e 1 ey R 9 ()
&l R & TR A 27 |, DeE qun @ierE |
URadH S Sidl E=2x10° Fru/aHe au1 qreH

U = 0.3 |
3. a) Whatis point of contraflexure? 3
i aRade fag @ &2
b) Express shear force and bending moment in
differential form. _ 3
& ad a9l THA A0 R FaRAT FY H
il

c) A cantilever beam 1.5m long is carrying
concentrated loads of 1000 kg each at distances
of 0.5m, 1.0m and 1.5m from the fixed end.
Draw S.ED. and BM.D. 6

T A A 1.5 |, el 2 991 39 W "
Y FAM: 0.5 W, 1.0 ®1. =1 1.5 H. W 1000 foredl
(T W) H ks AR 2| Fdd g qU1 THA

Al e TR
d) A 6m span simply supported beam is carrying a
u.d.l. of 4 /m upto 2m from right support and a
u.d.l. of 6 t/m upto 2m from left support. Draw
S.ED. and B.M.D. Also calculate maximum
bending momerit. 8
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TF 6 M. T F WA AR A W I "R A
2 /. ) A I 4 /. F T T FHaia 9R
a1 913 R q 2 |l d9E 9% 6 W H TH
FIF RaRa 9R Elad ae qu T gl e
TEA| SRR A A T St O il

4. a) Whatis section modulus? 3
FIE qAH 08P
b) Define moment of resistance. 3
nferie Al Sl ARG F|

c) A woodenbeam 15 cm wide, 30 cm deep and 3m
long is carrying u.d.l. of 3000 kg/m. determine
the maximum shear stress. 6

UF ®S g 15 . D, 30 9. T a
3 . @l 21 3@ W 3000 RRMHL. FE qHH
faaRa 9w/ 2| Afha® &ede WidEd snd Al
d) A timber beam of rectangular section is to support
a load of 2 tonnes uniformly distributed over a
span of 3.6 m. If the depth of the section is to be
twice the breadth and stress in the timber is not
to exceed 70 kg/cm?, find the dimensions of
cross section. 8
ATAHR HIE i Tk HS &7 & 3.6 €l € R

2 T &1 Uk O [HaRd ¥R 8 3 4 i w0
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Al AR A A TP A FwS A Wagd
70 TSRUTEHR & itk T A @ Iy e oA
FId Fi|

5. a) Differentiate perfect and imperfect frame. 3
Ut e YU 2 § SR adrEal

b) A triangular truss ABC has a span of 5 metres.

This truss is simply supported on B and C, such

that ZABC=60° and Z ACB =30°.1tis carrying

a load of 10 tonnes vertically at apex A. Draw

the line diagram of this truss. 3

T FYER 21 ABC &1 W 5 1. ¥| 92 ¢/ B
a9l C W Wl AR 39 ¥R £ f6- £ ABC = 60°
ad £ ACB=30°. T & s A W 10 & i T4RR
"R E ¥R F1 WEieE el

c¢) Findthe magnitude and nature of force in member

AB in Q.No.5(b). , 6
U1 %. 5(b) H Ja9a AB § I« & URAT den
YA S i

d) Find the magnitude and nature of forces in
member BC and AC in Q.No.5b. ' 8
9.%. 5(b) & ¥9d BC @ AC & I &1 4R
a1 YFid T it
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6. a) Defineradius of gyration. 3

qRyHu B @l IR Al

b) Define Neutral axis. 3
TIEH e N qRwI R

c) Explain parallel axis theorem. 3= 6
TR &1 T8 Hl qedl

d) AnlI-sectionis made up of three rectangles i.e.
top flange 120x20mm thick, web 180x20mm
thick and bottom flange 200x40mm thick. Find
the moment of inertia of the section along
horizontal axis passing through centroid of the
section. 8

Th AE e o9 JIEE 9 a0 §, T8 R
120x20 Tt 9@, a9 18020 Wl. #id @
el Tl 20040 Tt At &) e % Fsa 4/
T a1t AT el W Feed ATV S <RI
7. a) Write the slenderness ratio for the following: 3
i) Longcolumn
i1) Short column
ii1) Medium column
Tralefiaa & ol aga sguE faiEd)
i) dEE
i) g
i11) HEH &Y
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b) Differentiate column and strut. 3
T qe GdiE § JR W Hial

c) Write different end conditions of column with
line sketch and corresponding equivalent length.

Wl # P R Rufadt & @ T oad
vl Fuge waE ated TaEd| 6

d) A castiron hollow column having 8cm external
diameter and 6 cm internal diameter isused as a
column of 2m long. Using Rankin's formula,
determine crippling load when both ends are

fixed. Take fc = 6000 kg/cm?, a = %600 .8

| UF ool Wi G T 2 WL A 8| 3Ea
I AT 8 AWl qUT IAidRE A 6 Al 2| A
T ITENT A U Fiw WX G B ek
W ¥ 31 TR ot B fo = 6000 FeRm A der

. %600'

8. a) Define resilience and proof resilience. 3

TEF UATERA a1 THU EE TATRSA
yRIE H)
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b) Draw shear stress distribution for T-section and
bending stress distribution for rectangular

section. 3
- F Fordl el Ufcae fewor 9o STEarRr e
¥ T 94 ufdad sma T

c) Abeam ABC supported at A and B and overhunged
upto C, is fully loaded with u.d.L. of 2t/m over
entire length. AB =2m, BC = 1m. Draw S.ED.
and B.M.D. 6

TF 4% ABC, A @1 B W WA & 21 C h

T T ¥ (B e & o Pt 2) o 98 A

R 2Um F Th §H AR ¥R § 9Ra 2

AB =2 W, BC = Im &dH I& Q& 9 A0l
JNE T

d) A bar of 30mm diameter is subjected to a pull of

60 kN. The measured extension on gauge of

" 200mm is 0.09 mm and change in diameter is

0.0039mm. Calculate the Poisson's ratio and the

values of three moduls. 8

T B 30 Fefl. =g #i @ 9o 39 W 60 7.,
fgag a@ (ga) 21 20001 A9 W TR
0.09 forfl. ¥ ent = § aRa 0.0039 ol 2
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