
Analysis of rock mass discontinuities

1. Classify the discontinuities in rock mass and list 6 properties of the

discontinuities with brief explanation. (10)

Classification: Fault, Joint, Bedding, Cleavage, Fracture(Natural -), Artificial

discontinuities.

Properties: Orientation, Size, Frequency, Surface geometry, Genetic type,

Infill material.

2. Convert strike/dip to dip direction/dip. (10)

1) N20°E/66°SE 110/66→

2) N32°W/60°SW → 238/60

3) N40°E/30°NW 310/30→

4) N56°W/27°NE 34/27→

3. Compare the equal-angle projection with equal-area projection. (10)

4. Compare the BIPS with televiewer . (10)

5. Compare scanline survey with window sampling in terms of sampling bias.

(10)

6. From a scanline whose trend and plunge are 40°and 0°, respectively,

orientations of three joints are measured as below. (20)

Joint
Dip direction

( )α
Dip ( )β

1 230 86
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When a cartesian coordinate system is adopted so that x, y and z axes are parallel

to east, north and upward, respectively,

1) Calculate the unweighted mean normal vector.

(-2.557, -1.439, 0.104) => (-0.871, -0.491, 0.035)

2) Calculate the weighted mean normal vector using Terzaghi correction.

scanline: (sin40, cos40, 0) = (0.643, 0.766, 0)

w1=1/cos theta1 =1 / |(-0.764, -0.641, 0.07)(0.643, 0.766, 0)| = 1/0.982?

w2=1/cos theta2 = |(-0.9, -0.382, 0.208)(0.643, 0.766, 0)| = 1/0.871?

w3=1/cos theta3 = |(0.893, 0.416, 0.174)(0.643, 0.766, 0)| = 1/0.893?

weighted sum: (-0.764, -0.641, 0.07)/0.982 + (-0.9, -0.382, 0.208)/0.871 - (0.893,

0.416, 0.174)/0.893 = (-2.811, -1.557, 0.115) => (-0.874, -0.484, 0.036)

7. Derive the Maximum Likelihood estimator of Fisher's K of generalized truncated

Fisher distribution when the angle from the center (mean orientation) of poles to

the set boundary is ��. (30)
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2 247 78

3 65 80

Joint X Y Z

1 -0.764 -0.641 0.07

2 -0.9 -0.382 0.208

3 -0.893 -0.416 -0.174

Sum -2.557 -1.439 0.104
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