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Bars AB and BC both have a constant cross-sectional area 4, = 4, = 4. Both materials have an
elastic, perfectly-plastic stress-strain behavior as shown below. If the load P is increased

untile, =—-1.5¢, and is then removed, what residual stresses will be left in the two bars?

A o
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5. Using a 45° strain rosette, the strains € =ggo, €y =€450, and &3 =gggo have been
determined at a given point. Determine the principal strains.

A
y 45°
3 2
45°
| E— ] .
—d Lol
1 X

6. A cantilever beam AB having rectangular cross section with constant width 5 and varying
height %, is subjected to a concentrated load P at the free end. If & =h,(1+6x/5L),
determine the maximum bending stress.

y

i

h,

1

e

7. (A) Explain: (i) warping function, (ii) torsional rigidity. (B) Considering cylindrical shafts
with the same cross-sectional area (but with different shapes), can we identify a certain
cross-sectional shape that corresponds to a maximum or a minimum torsional rigidity? and
why.

8. An overhanging beam ABC is subjected to loads as shown. The cross section of the beam is
also shown below. Calculate the maximum normal stress oyax and the maximum transverse
shear stress Ty 4% 1n the beam.

yT
12 kN/m 2.4kN
B Y
. om c x
j————» > |j——»|
1.6m 1.6m 1.6m
y A

A
vy
:

14 mm 17 mm 14 mm
cross section



At BEE R ALE KA LHE(Z )N 2 3880005430
(RAEENME > FEELAKL 5820 H)

1A — G RBFINE R T ERAT » FHO& B2 5 aOD ~
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£ RARE & &h L R~} (mm) LR ()
4 4.75 0
10 2.00 18.5
20 0.850 53.2
40 0.425 90.5
60 0.250 81.8
100 0.150 92.2 (~
200 0.075 58.5 . =
J& A% — 26.5
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3. EE1-DEFHRBREK £ F 1t (load-increment ratio) > § &
3¢ ¥ (load duration) R X & & (specimen thickness)3j # —
ERE - ARAULZEFRIXABREERR A Tw > L HR
BRERXZEE LR AKRER E(secondary consolidation)$ B &

RBEERIBE (THEHYRA)-

4. A—18mX16mz k&> HBiEFELE3IM EHHHE Q=230

X10°kN » 1 B & B FTHMF - RE

(NERAE Iz 25K
QB LR ZREARE

(3} & 1 £ 2 A % & (fully compensated)& 35 » X2AXE

—x 27 la yie
3.6m y =17.0 kN/m?
X 18m x 16m _é__
v sat = 18.5 kN/m*®
6.0m e, = 0.85, C.=0.35 51
cu= 35 KN/m2, ¢,=0
: 3
v sat = 19.0 kN/m
4.0m eo= 0.75, C. = 0.20
%+

cu=75 kN/m?, ¢,=0

5. The stress surface of a one dimensional consolidation problem is shown
tothleft. The upper and lower boundaries are impervious. The

governing equation is :

= ( C; cos Az + C, sin Az)e” (A~ C, 1)

Determine the period.

Ao o

do not perform the integration.

Bl

e

Write down equations for the boundary and initial conditions. k- Q, i,
Evaluate the two coefficients for the boundary conditions.

Set up the equation for the Fourier series coefficients in integral form,

4
Yo

JT



6. A direct shear test was performed on a specimen of dry sand using a
vertical normal stress of 70 kPa. The value of ¢ for the sand is 32
degrees. Assume that the horizontal plane is the failure plane for the
following calculations:

a. Calculate the horizontal shear stress which would be required to cause
failure.

b. Using the results from part (a) contruct the Mohr’s circle for the stresses
at failure. Assume that the shear stress on the top of the specimen acts
to the left. Show the location of the pole point.

¢. Determine the major and minor principal stresses both graphically from
the Mohr circle and analytically ( by equations).

d. Show by means of a sketch the directions of the principal stresses and
the directions of the two sets of failure planes.

e. Determine the horizontal normal stress at failure.

7. 33 b 548 32 % (Upper bound theory)#t T S {A 32 3% (Lower bound

theory) i1 H B3 RAZ 8% -

8. 173§ Camclay model ? AFERABX -
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In 1885, Boussinesq formulated a set of equations to calculate the stress, strains and deflections
of a homogeneous, isotropic, linear elastic semi-infinite space under a point load. The equation
for vertical displacement for a point load is shown as

_(d+pPr, .. 2
o= SRE [2(1 L) +cos 9]

Please derive the equation below for vertical
displacement for a circular distributed load, o, with
loading radius a)

5=(l+;;)a.a \/HEWJFO_Z#)[W_%J

Note :

x x 1
I S~

% =830 %)
Briefly describe the Superpave asphalt binder testing equipment and purpose.

% =430 %)
BABR A NG T REV RO ERRHEEL— - RRALAH AL - -
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. FAESEIR, BRSNS EERER, TUTR
dly(x) q(x) |
& m | (20)
HKETERARS y0o, Heh, o) BEMTRECRE, El SRR
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2 SAESEIR SR EERES, BIEESE © HEEY
BREEEM 7 20)

3R (15%)
(a) FESYE M (amorphous material)
(b) BB H1 < E(Alkali-aggregate reaction)
(c) Y&*%#(creep)

4. ZE—EHEBNEESITER - HREER L S oBmELERTR -
AR A RS AR E, B E, » HEBIRRED 1S e, Hea, - EFFEERT, s
BT W SRR EG S TR SR EE IR SERRETIRM? DU
ZARRE? (15%)

Bt
g Breghed 1o TRBT A
Copper A,
«




Problem 5 (15%)

A truss structure in Figure (1) is subjected to Px and Py forces in horizontal and vertical

directions respectively. Member ae, be, ce and de are of equal length, L, and equal area, A.

Please calculate the horizontal displacement, Dx, and vertical displacement, Dy, at point

“e”if

a) the material of all the truss members is linearly elastic with a Young’s modulus, E.

b) the material of all the truss members is nonlinearly elastic with a stress (c)-strain ()
relationship of ¢ =Kn/e.

> Px

[

"
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Problem 6 (15%)

a) What is the meaning of the core of a cross section for beams (or columns) under axial
loads?

b) A compressive axial load P acts on a rectangular column of width b and height h as
shown in Figure (2). Please derive the equations that enclose the core of the rectangular
column section, and neatly draw the core of the cross section on the column section.
(note: neglect the buckling effect for this column)

b2

h/2

Fig. (2)
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1. Prequalification 2. Constructability
3. Level of Detail 4. Partnering
5. Baseline 6. Construction disputes

= MERTEE
1. Please explain the (five or six) steps involved in the construction project planning and
scheduling process. (15 43%)

2. FLEFTRLIPES THIMEIESE - FEA TR REERBERRRENT ?

(15 53)
Activity Complete | Budget | BCWS | BCWP | ACWP SPI CPI
(%)
1. Design 100 131 131 144
2. Specs 146 132 70 0.8
3. Test 15 100 20 0.5
4, Release 0 55 0 e
Total

3. The Contractor shall give notice to the Engineer whenever the Works are likely to be
delayed or disrupted if any necessary drawing or instruction is not issued to the
Contractor within a particular time, which shall be reasonable. The notice shall include
details of the necessary drawing or instruction, details of why and by when it should

be issued, and details of the nature and amount of the delay or disruption likely to be
suffered if it is late. FHeRPHILEY S SEHEE (204

4. RIRBFEERIOT @ BEHEREAUOH - FELNE - TE R SRR -
RRURIRF > HRHIERTE » (20 23)

B2 I ®EfEE  BfRaEss

A 10 B SS3
C Fr2
B 8 D SF4,1
E FF5
C 20 G SS10
D 6 F FSO
G FS4
E 12 F SS2, FF5
F 14 G SS3



