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Instruction
1. There are two parts. Do all questions (6) and answer them in the given

papers and allowed rear papers
2. All books and materials (calculator without programming capability) are

allowed
3. Write your name in each page and returned all papers to controllers
4. Total marks are 130 or 30 %

Part Number Mark Received Mark

1.1 101

1.2 10

2.1 25

2.2 30

2.3 25

2

2.4 30

Total 130

Bonne Chance et bon courage
Danupon Tonnayopas

11 February 2003

Name …………………………… Surname ……………………………… Code ……….…..
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Part 1.  Answer the following questions:
1.1  Discuss the factors affecting the stability of natural and man-made slopes, and explain why

changes in certain conditions may bring about a slope failure?  (10 points)
.………………………………………………………………………………………………...………….………………………....…………………….……………
.………………………………………………………………………………………………...…………………….……..………..………………….………………
.………………………………………………………………………………………………...…………………….……..………..………………….………………
.………………………………………………………………………………………………...…………………….……..………..………………….………………
.………………………………………………………………………………………………...…………………….……..………..…………………….……………
.………………………………………………………………………………………………...………….………………………....…………………….……………
.………………………………………………………………………………………………...…………………….……..………..………………….………………
.………………………………………………………………………………………………...…………………….……..………..………………….………………
.………………………………………………………………………………………………...…………………….……..………..………………….………………
.………………………………………………………………………………………………...…………………….……..………..…………………….……………
.………………………………………………………………………………………………...…………………….……..………..………………….………………
.………………………………………………………………………………………………...…………………….……..………..…………………….……………
1.2  List name and brief of instrumentation in measurement of (10 points)

a) groundwater level and pore water pressure.
b) stress and strain in rock masses
c) stress change
d) displacement

.………………………………………………………………………………………………...…………………..….……..………..………………….………………

.………………………………………………………………………………………………...……….…………….……..………..……….………….………………

.………………………………………………………………………………………………...……….….………………………....………….………….……………

.………………………………………………………………………………………………...………….………………………....………….………….…….………

.………………………………………………………………………………………………...…………………….……..………..………….……….….……………

.………………………………………………………………………………………………....…………………….……..………..………….……….………………

.………………………………………………………………………………….……………...……………….…….……..………..………………….………………

.………………………………………………………………………………………………...….……….….……………………....…………………….……………

.………………………………………………………………………………………………...………….….……………………....…………………….…….………

.………………………………………………………………………………………………...………….………….……..………..………………….….……………

.…………………………………………………………………………………………………..……….…………….……..………..………………….………………

.……………………………………………………………………………………………….….…….……………….……..………..………………….………………

.………………………………………………………………………………………………...…..……….………………………....…………………….……………
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Part 2.  Calculation questions
2.1  A cut slope is to be made in soft clay with its sides rising at an angle of 30° to the horizontal 
(figure below). Assume that c = 20 kN/m2, φ = 20° and γ  = 16 kN/m3. Find the factor of safety 
against sliding for the trail slip surface AC. Use the ordinary method of slices.        (25 points)

.………………………………………………………………………………………………...…………………….….…..………..………………….………………

.………………………………………………………………………………………………...…………………….….…..………..………………….………………

.………………………………………………………………………………………………...…………………….….…..………..………………….………………

.………………………………………………………………………………………………...…………………….……...………..…………………….……………

.………………………………………………………………………………………………...………….……………….………....…………………….……………

.………………………………………………………………………………………………...…………………….……...………..………………….………………

.………………………………………………………………………………………………...…………………….……...………..………………….………………

.………………………………………………………………………………………………...…………………….……...………..………………….………………

.………………………………………………………………………………………………...………….……………….………....…………………….……………

.………………………………………………………………………………………………...………….………………………....…………………….…….………

.………………………………………………………………………………………………...…………………….……..………..………………….….……………

.………………………………………………………………………………………………...…………………….……..………..………………….….……………

.………………………………………………………………………………………………...…………………….……..………..………………….….……………

.………………………………………………………………………………………………...…………………….……..………..……………………..……………

.………………………………………………………………………………………………...………….………………………....…………………….….…………

.………………………………………………………………………………………………...…………………….……..………..………………….….……………

.………………………………………………………………………………………………...………….………………………....…………………….….…………

.………………………………………………………………………………………………...…………………….……..………..………………….….……………
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2.2  Given a joint set 1 is 330°/40° (dip direction and dip angle), joint set 2 is 050°/46°, bedding
340°/24° and cut slope 003°/40° and friction angle of rock is 45°

a) Examine this hillslope is stable or unstable by stereonet technique?  Why? (20 points)
b) Assume that a planned transportation corridor through the site area has changed the
orientation of the cut slope to 055°/60°.  Is the new site potentially stable or unstable? it
what factors make it so? (10 points)

.………………………………………………………………………………………………...………….………………………....…………………….……………

.………………………………………………………………………………………………...………….………………………....…………………….……………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..…………………….……………

.………………………………………………………………………………………………...………….………………………....…………………….……………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..…………………….……………

.………………………………………………………………………………………………...………….………………………....…………………….……………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..…………………….……………

.………………………………………………………………………………………………...………….………………………....…………………….……………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..…………………….……………

.………………………………………………………………………………………………...………….………………………....…………………….……………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..…………………….……………

.………………………………………………………………………………………………...………….………………………....…………………….……………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..………………….………………

.………………………………………………………………………………………………...…………………….……..………..…………………….……………
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2.3  Determination of the rock mass rating (RMR) for a roof strata in a 6.1 m-wide coal mine 
entry to facilitate selection of mechanical or resin grouted rock bolts. The coal seam, the 
overlaying and underlying strata, and the geometry of the opening are as follows: (25 points)

Depth of coal seam below surface: 152 m
Stratigraphic column: Immediate roof: soft shale-4.5 m thick; average thickness of the 

layers in the roof 150 mm
Coal seam: 3.0 m thick
Floor: fire clay

Tests have been carried out on the roof strata and the coal seam yielding the following 
property data:

Data Coal Soft Shale Hard Shale

Thickness (m) 3.0 4.5 27.5
Unit weight (kN/m3) 12.5 25.1 26.7
Compressive strength (MPa) 17.00 40.00 81.00
Roof strata conditions Not applicable Separation <1 mm; slightly

Weathered, slightly rough
Surface; no infilling
RQD = 60 %

Groundwater conditions Damp Damp Damp
In-situ stresses Horizontal stress = 2.5×(vertical stress)
.………………………………………………………………………………………………...……….…………….……..………..………………….………………
.………………………………………………………………………………………………...……….…………….……..………..………………….………………
.………………………………………………………………………………………………...……………….…….……..………..………………….………………
.………………………………………………………………………………………………...……………….…….……..………..…………………….……………
.………………………………………………………………………………………………...………….…….…………………....…………………….……………
.………………………………………………………………………………………………...……….…………….……..………..………………….………………
.………………………………………………………………………………………………...….………………….……..………..………………….………………
.……………………………………………………………………………………………….….…………………….……..………..………………….………………
.…………………………………………………………………………………………………..…………………….……..………..…………………….……………
.………………………………………………………………………………………………...……….….………………………....…………………….……………
.………………………………………………………………………………………………...…………………….……..………..….……………….………………
.………………………………………………………………………………………………...…………………….……..………..….……………….………………
.………………………………………………………………………………………………...…………………….……..………..….……………….………………
.………………………………………………………………………………………………...…………………….….…..………..…………………….……………
.………………………………………………………………………………………………...………….…………….…………....…………………….……………
.………………………………………………………………………………………………...…………………….….…..………..………………….………………
.………………………………………………………………………………………………...…………………….….…..………..………………….………………
.………………………………………………………………………………………………...…………………….….…..………..…………………….……………
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2.4  Consider the freebody diagram for an incipient translational rock side shown below. 
Determine the the factor of safety (F.S.) of forces in the plane of sliding. Assume a proposed 10 
m deep road cut is proposed in limestone quarry where the bedding plane dip direction 
perpendicular to the road cut and dip at 46° toward the road cut. Laboratory tests on core 
containing bedding plane discontinuities show that the friction angle (φ) is 41° and cohesion is 
34,500 N/m2. The density of the rock is 2,800 kg/m3.

60
ส อก

a)  Assume a tension cr
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.……………………………………………
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.……………………………………………

.……………………………………………

.……………………………………………

.……………………………………………
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.……………………………………………

.……………………………………………

.……………………………………………

.……………………………………………

.……………………………………………
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.………………………………………………………………………………………………...…………………….……..………..………………….….……………

.………………………………………………………………………………………………...…………………….……..………..………………….….……………

.………………………………………………………………………………………………...…………………….……..………..………………….….……………

.………………………………………………………………………………………………...…………………….……..………..……………………..……………

.………………………………………………………………………………………………...………….………………………....…………………….….…………
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.………………………………………………………………………………………………...…………………….……..………..………………….….……………

.………………………………………………………………………………………………...…………………….……..………..………………….….……………

.………………………………………………………………………………………………...………….…………………………...…………………….……………
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