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Q1

Q2

A road cutting 60 m deep is driven through a sequence of granite rock. The rock slope face
cutting in the direction of 80” and dip angle 70°. The rock slope has been mapped and
analysed. Table Q1 summarized the data of discontinuity sets, slope geometry and rock
parameters.

(a)

(b)

(c)

(d)

(a)

(b)

(c)

(d)

Analyse the entire rock slope failure modes using Figure Q1(a) with its criterion
based on Table Q1(a).
(6 marks)

Calculate the factor of safety for the planar failure mode using the formula in Figure
Q1(b) when the tension crack is completely filled with water. Calculate the required

anchor bars to stabilize the rock slope to factor of safety 2.0.
(6 marks)

Calculate the factor of safety for wedge failure mode using the formula in Figure
Q1(c) when the tension crack is completely filled with water.
(8 marks)

Recommend a new rock slope dip angle in order to avoid potential any rock slope
failure modes and predict the consequences of the recommendation.
(5 marks)

List THREE (3) information that could be obtained from the boring operation and
explain TWO (2) limitations of boring test in the site investigation.
(5 marks)

Discuss FIVE (5) advantages of geophysics survey in civil and environmental
investigation.
(10 marks)

Explain the outcome from the ultrasonic velocity rock test that commonly carried out
on core samples in the laboratory.
(5 marks)

The directional angle of force towards schistosity affects the rock strength. Explain

this statement.
(5 marks)
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Q3

Q4

(a)

(b)

(©)

(d)

(e)

(a)

(b)

(©)

(d)

(e)

Discuss FIVE (5) evidences that indicate the lithosphere is fragmented and moving

relatively apart.
(5 marks)

Select the physical characteristics of mineral that directly influence the rock strength.

Justify your selection.
(5 marks)

Igneous rock is solidified magma either on the surface or subsurface. Discuss the
differences between gabbro and rhyolite.
(5 marks)

Discuss the comparison between the clastic and chemical sedimentary rocks.
(5 marks)

Discuss the comparison between schist and quartzite of metamorphic rocks.
(5 marks)

Two boreholes were drilled at two locations denoted as BH1 and BH2 as shown in
Figure Q4(a). Rock coring at length of 1500 mm for each borehole. Calculate the
rock quality designation, the total core recovery and the solid core recovery for BHI
and BH2.

(6 marks)
Sketch the typical weathering profile for igneous rock formation

(6 marks)
Explain the fault and fold that influencing the shape the earth’s topography.

(5 marks)
Feldspars rarely found as a river sand. Explain this statement

(4 marks)

Cenozoic era is less than 2 million years and its sediment deposits known as
Quaternary. Discuss the distribution of Quaternary deposit in Peninsular Malaysia.
(4 marks)

- END OF QUESTIONS —
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Table Q1: Parameter of granite rock slope

Parameters Values
Joint set 1 (dip direction/dip angle) 275°60°
Joint set 2 (dip direction/dip angle) 070°/46°
Joint set 3 (dip direction/dip angle) 140°/70°
Slope face dip direction 80°
Slope face angle (slope angle) 70°
Upper slope face dip direction 90°
Upper slope face angle 0°
Height of slope / wedge 60 m
Unit weight of the rock 25 kN/m’
Depth of tension crack 3m
Unit weight of water 9.81 kN/m’
The cohesion of all discontinuities 100 kPa
Friction angle for all discontinuities 20°
Inclined angle of anchor (Q) = (y1) 20°
Bars for Y25 10 ton = 100 kN

4
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Table Q1(a): Parameter of granite rock slope
Modes of
fgilzi: Criteria are met
; i. Very weak material, highly jointed or fractured or weak soil
Circular .. .
1i. Homogenous soil
i. The dip direction of the joint must be laid within + 20° from the slope dip
direction.
Planar o .
ii. y&> yp>0 (slope angle> plane angle > friction angle)
iii. Release surfaces must be present to define the lateral boundaries of the slide.
Wedge i. v yi>¢ (slope angle > the intersection angle of 2 joints > friction angle)
i. The dip direction of the joint must be laid between £10° in the opposite direction
Toppling | of the slope dip direction.
i, (90" - ye) + ¢ <y
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Given:
FOS =cA + (W cosp - U - V sin} + T sin (Q+f)) tan ¢
W sinf + V cosp - T cos ()

A= failure plane area ¢ = friction angle

¢ = cohesion U = vertical water pressure
W = weight of failure block V = horizontal water pressure
B =failure plane angle a = slope angle

H = height of plane Z = tensional cracks

T = tension of anchor Q = inclined angle of anchor
¥= unit weight of rock vw= unit weight of water

A = (H-Z).cosec [3

W = %y,‘Hz[[l—(%)zjcotﬁ—cota}

U= "% yw.Zw .(H-Z).cosec 8
V =Va yw.Zy?

cosecfl = siriﬂ secff = coi[)’ cotf = taliﬂ

Figure Q1(b): Planar failure mode formula
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N
Great clrcle
plane A
Great circle
Pole of
plane B
Pole of
plane A
Great circle
of face
Gueat circle of
Y setns Direction of sliding
Given:
3 4 A
Fos=—"— (Co.X +Co.Y) + (A= L= X)Tanga + (B — 2= ¥ Tang
yH 2F “F
{

Ca = Cohesion
H; = height of wedge v, = dip angle for plane a
Vb = dip angle for plane b

ys= dip angle for wedge intersection
Y = unit weight of rock Yw = unit weight of water

¢ = Friction angle

X, Y, A, B is factor which depend upon the geometry of wedge
Sin6a

_ _ Sinbhs . Cosya — Cos ynCos Gha.nb
Sin@ssCos G2.na Sin@3sCos O.nb Sinyss Sin® Ghan
B- Cos yn — Cos yaCos Ghanb
Siny s Sin’ Gna.ns

Figure Q1(c): Wedge failure mode formula
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BH1
k— — — =400~ — — -%{50*%?0 %809(— — — —390- — — — X503¢110-3
BH2

All dimension in millimeter

Figure Q4(a): Borehole samples denoted as BH1 and BH2
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