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Ql (a) Briefly explain the differences between each of the following;

Ductile and brittle materials.

Elastic and plastic behavior.

(i) Determine the force exerted on the tigtd
temperature reaches Tz : TroC.

(i)

(ii)

(a marks)

(4 marks)
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(b) The rod is made of steel and has a cross-sectional area A, length L,
modulus of elasticity E and coefficie,lrt of thermal expansion c. As shown
in FIGIIRE 01. the bar is placed securely between two walls when the

temperature is Tr : TJC.

supports when the

(5 marks)

(ii) Determine the average normal thermal stress developed in the bar.
(5 marks)

(iir) Calculate the force and shess in the bar ifthe diameter ofthe rod is

lOmm, the length, L:lm, modulus of elasticity, E=200GPa and the
coefficient of thermal expansion, c=12x10'fC when the

ternperature changes from 30'C to 60t.
(7 marks)

FIGIIRE O2(a) shows a building floor plan. From the figure, beams are designed

to catry u"iformly distributed from reinforced concrete slab and steel beam self-

weigfrt. The floor slab overall -depth is 250mm from normal concrete with unit

*rt-t rpp**imately 24}Okglml. The beams are simply supported and its self-

weight can be assumed as 7Okglm-run.

(a) Determine the loading from reinforced concrete slab in li.[/m subjected on

beam B-Cl2 ifthe beam supports half of the slab area (6m x 3m)-

(3 marks]

Q2

(b)

(c)

Determine the loading from steel beam in tt'I/m.
(3 marks)

Determine and draw the shear force and bending moment diagram of
beam B-C/2 by considering loads from both reinforced concrete slab and

steel beam.
(8 marks)
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(d) Determine and draw the shear force and bending moment diagram of beam

Bll-3, if the beam has to support additional point load from load

transferred by beam B-C12.
(l I marks)

o)

A steel plpe is simply supported at the ends and carries the concentated

loads as shown in I'IGURE O3(a). The steel pipe has an outside diameter

of 500mm and inside diameter of 400mm. The cross section of A-A is 3m

from the right support. Detennine the bending stress at point B and C on

the cross section.
(5 marks)

A cross section of a timber beam is rectangplaf as shown in X'IGIIRE

O3&). The beam has 30kI{ of transverse shear, V at a certain section-

(t) Find the vertical slrearing stress l5mm below the top of the beam-
(4 marks)

(ii) Find the maximum vertical shearing stress on the cross section-
(3 marks)

A beam is loaded and supported as slrown in FIGIIRE O3(c). The beam

has the cross section 3m from the left support.

(r) Find the bending and shear stress at point B and C on the cross

section' 
(4 ma*s)

(ii) Analyze the shear stress and plot the shear stress distribution acting

over the beam cross-sectional area 
(6 marks)

(iir) If the beam can resist maximum shear strength of 50kt'I, analyze

the manimum shear stress.
(3 marks)

(c)

(a)Q3
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FIGIIRE 04 shows a simply zupported b€am with a pinned support at A and a

-tt* suppo.t at E. The beant is subjected by moment loads at support A (MA) Td
support HCf"f"t.Assuming that both of the moment loads have the same intensity

(Mr:Me), by usingthe Double Integration Method;

(D Determine the reaction at support A and support E-
(3 marks)

(ii) Translate the pattern of the deformation of the beam into an appropriate

figue' 
(2 marks)

(iii) Sketch the Shear Force Diagram (SFD) and Bending Moment Diagrart

(BlvD). 
(a marks)

(rD Fonnulate the momentdisplace6errt equation, slopedisplacement

equation and displacement-displacement equation'
(6 marks)

Q4

(v)

(vi)

calculate the slope deflection at support A and support E-

Calculate the displacement at point B, C and D'

(4 marks)

(6 marks)

Qs (a)

(b)

(c)

List all assumptions for Euler theory in a simply supported column.
(5 marks)

Synthesis the Euler load, P"" = d# fiom a simply supported column

and is axially loaded with forcs P. 
(r0 marks)

A long, slender structural aluminium @:70GPa) flanged shape GI@BE
5Gt;; used as a 7m long column. The column is supported in the x-

direction at base A and pi*"a at ends A and c against translation in they

and z-directions. Lateral support is provided to the column so that

deflection in the x-z plane is-resnained at mid-height B; however, the

cotumn is free to deflect in the 'ry plane at B (rI@BE5bD' DeJermine

the manimun compressive load,-Pthe column can support if a factor of

safety of 2.5 is required. In your analysis, consider the possibility that

Uuct<iing could o""* about either z-axis or y-axis of the aluminium

column' 
(10 marks)
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Give If,REE (3) examples of applicatimoftssio in civil engineerinet
(3 marlrs)

List&e assgm6ims S* cu be taken into aocormt intcsio ualysis. - .(2ffits)

X'IGIIRE 6 $ows lwerABC withhorizontrlpointloadperallel toZ oris
Ffr, rt potim AB of the lever haq a di@€fi€r d and lengft of
portioo bC, 

":tOd- 
Spfresis 6d &c shccing sress dge to torsio at

pointA is; 
1O0prl = ?lr 

(10 ne*s)

(d) By rcferring to xlIGIlBp f1}oowing qrt thc vertical load ts40kt{'

H5mm, a=l20mm, ad h480mn' calcul&;

(r) SqportrwtiondPointA'
(5 narlrs)

(ii) Shearing stness, tA at Point A.
(5 manks)

- ENn ox'QTIESTTONS -

(a)

o)

(c)

a6

CONr.IDEro
**n l1x*l ritt rta$ilr t#:T{};ffi
',1fiiS +,rb ,.'i*.., i:P lrtlir3ro1ir$l '.ttJSOS{

rUir:t {ii5ir ,r*, riilp* fir *l?ir,tff I rfirltaa

rr|i'; ilt tt ililt"i i lil&r ur ! tl'' i iti'i- o**"nu
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F'IGURE O2(a)

Fe = support reaction (KN)-

Beam gl]-3-

5.5 rn,

Loading = concrete slab lopd + beam self-weight

FIGURE O2(b) : Illustration A
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l6lihl"

Cross section A-A

F'IGURE O3(,a)

' 
to.l zo, I l0 

|

Unit inmm.

FIGT}RE O3(b)

I khr.

CONFIDENTIAL

.,il



CONFIDENTIAT BFC 20903

SEMESIER/SESSION
COURSENAI\,TE

T.INAL EXAMINATION

: sEM W2Al5/2016
: MECIIANICS OF MATERTAL

PROGRAI{MECODE: BFF
COURSE CODE : BFC 20903

t0kll.

Cross section A-A (Unit in mm}

40k1.{.

FTGURS 04

CONFIDENTIAL



CONFIDENTIAL BFC 2OW3

SEMESIER/SESSION
COURSENA}IE

F'INAL EXAMINATION

: SEM 1112A1512016

: MECI{ANICS OF MAIERTAL
PROGRATVIME CODE : BFF
COURSECODE: BFC 20NJ3

_1.-
*mm_T

I

I

13{ mm

I

I

-l S cutt

-T

X'IGIIRE OS(a) r.IGURBO5O)

FTGURE q6


