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Instructions

1. Do all questions (4 pages) and answer them in the given papers and 1o rear
papers allowed.

2. Allowed all books or notes and a calculator programming capability

3. Write your name in answer page including graphs and returned all papers
to controllers.

4. Total points are 60 or 25 % of course.
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1. A 10.7 m diameter highway tunnel is driven in fair quality gneiss at a depth of 122 n. below
surface. The following data are required to calculate the strength, deformation and 12quired
support lines for the rock mass surrounding the tunnel: (30 points)

Uniaxial compressive strength of intact rock o, = 69 MPa
Material constants for original rock mass m =0.5

s =0.001
Modulus of elasticity of rock mass E=1380 MPa
Poisson’s ratio of rock mass v=02

Material constants of intact rock (broken rock) m,=0.1

;=10
Unit weight of intact rock (broken rock) v = 0,02 MN/m®
In situ stress magnitude pPo = 3.31 MPa
Tunnel radius ,=533m
Shear strength of rock mass ¢ =40°
¢'=0.05MPa
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2. To plan of bench blasting limestone is given below

Bench height 120m
Hole diameter 0.076 m
Hole inclination 0.33 m/m
Rock constant 0.4 kg/m3
Type of explosive bottom Dynamite
Density 1450 kg/m’
Type of explosive column ANFO

(30 points)

Find all parameters for blasting of this bench.
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