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Qf A 45o strain rosette is firmly atrachd on the surface of a sffilcture uder loading. The

following readings are recorded:

Stain gauge A, a = +450p at 0o

Stain gauge B, Eb =+2&)F at 45"

Sfain gauge C, & = -200t1 at 90"

Determine:

(a) Thenormal strains,

(5 narlrs)

O) The principal strains and angles by calculation metho{

(5 marlc)

(c) The principal sftains and angles by Mohr's circle, and

(5 marks)

(d) The equivalent stains when similar element is oriented 20p counter-clockrrise (solve

this problem using Mohr's circle obtained fr,om (c).

(5 marks)

Q2 (a) Defme the following tenns:

(i) The elastic curve of a beam,

(l marks)

(il) Positive and negative int€rnal moment, and

(1ma*s)

(iir) Inflection point

(l marks)

(b) Proof $at the relationship between the moment md the curvatre ofan elastic curvcs

ofbeam is given by:

L=M
PEI

(7 mart$)

(c) fletermine the equation of the elastic curve for the cantilevered beam using

Nfacaulay's Function as shown in Figure Q2.

(10 ma*s)
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Qs (a) Define the following terms:

(i) Columns,

(ii) Strut,

(iii) Slenderness ratio,

(w) Buckling factor, and

(v) Buckling load.

8DA20903 / 8DA30303

(l mark)

(1 mark)

(l mark)

(l mark)

(b) The effective-length factor, K is vary d€p€nds on the column end sryport. There are

four different values of K. For each value of K, draw the diagram of the column with

their different end zupports.

(5 marks)

The A-36 st€el barlB as shown in Figure Q3 has a square cross section. If it is pin-

connected at its endq determine the marimum allowable load P that can be applied

to the frame. Use a factor of safety with respect to buckling of 2. Use E = 210 GPa

andoy = 250 MPa

(10 marks)

An overhanging bearn,{BC shown in Figure Q4 is zubjectod to concentated force, P at

point .4 and uniformly disfibuted forc,€, w acnoss points B to C. Considering the

Castigliano's thmrem, proye that the slope at mid-point (saying point D) between B and C

is:

-?WE

360EI

(20 marks)

(c)

Q4

0p=(*)"
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QS (a) Derive the expression of longitudinal sftess, orfor a closed thick cylinder which has

inner radius, & and outer radiug Rz and subjected to internal pressure only.

(3 marks)

o) A set of same maierial compotmd cylinder having similar wall thickness of 25mm

with first tube internal diameter of 250mm and second tube wall thickness of 250mm

external diameter. Due to shrinkage, the stess set up between the two mating

material is l0MPa with internal pressure of 80MPa. Using Saph paper provided,

sketch stress dishibution gaph due to:

(l) Internal pressure only assuming the compound cylinder as a single cylinder

as a single cylinder, and

(6 marks)

(il) Shrinkage pressurie acting on the two separate cylinderg

(6 marks)

(iii) Once the stresses are completely skerc[ find the resultant hoop stresses gccln

across the cylinder wall.

(5 marks)

Q6 (a)

(b) A steel tube has a mean diameter of 100 mm and a thickness of 3mm. The elastic

limit of the steel in tension is225 MN/m2with Poisson's ratio of 0.3. Calculate the

torque, Zwhich can be transmitted by the tube with a factor of safety of 2.25 if the

criterion of failure is:

(r) Maximum shear sfess.

compare the difference between brittle and ductile
for each makrial.

(ii) Murimum strain energy.

(iii) Marimum shear strain energy.

material and glve one e)mmple

(6 marks)

(5 marks)

(5 marks)

(5 marks)

- Ehln oF QIJESTION_

CONFIDENTIAL



: CONFIDENTIAL BDA2oeoi /BDA3o3o3

SEMESTER/ SESSION
COURSE

FINALEXAMINATION

: SEM 2 | 2A15/2016 PROGRAI\,IME
: SOLID MECIIANICS 2 COURSE CODE

: BDD
: BDA20903 / 8DA30303

1*kw

I 5 r_-rr

Figure Q2

BI
6*, 40 urm

--l F-t
40 rnm

Figure Q3

CONFIDBNTIAL



.l : COI\TFIDENTIAL BDA20e03/8DA30303

SEMESTER/ SESSION
COURSE

FINALE

: SEM 21201512016 PROGRAMME
: SOLIDMECHANICS2 COURSECODE

: BDD
: BDA2@03 / 8DA30303

P-wlls

Figure Q4

CONFIDENTIAL


