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[20 Q. x 0.5 = l0 marks]

For very poor rock mass the Q values lies between
a. 4-10 b.0.1-l c. 10-40

In Q-system, RQD/J' is expressed as
a. Joint blocks
c. Structure of rock mass

d. 40-100

b. Strength of the block surfaces
d. Stress free factor

b. Rock mass is very strong and tough
d. Q-value is higher

d.75-100 mm

d. 500 cm/ minute

3

4

A shear zone is a zone in which
a. Rock mass is crushed
c. Tunnel is more stable

5

6.

Vertical rock stress
a. Linearly increases with depth b. Is constant to depth of tunnel
c. Is always equal to the horizontal stress d. Varies with tectonic stress

Hydraulic conductivity of a rock mass is largely governed by
a. The degree ofjointing b. Strength of intact rock
c. Strength of rock mass d. Types of rock mass

The common dimension of blast hole for tunneling is
a. 25-30 mm b. 45-50 mm c. 50-75 mm

The appropriate drilling rate for hard rock is
a. 50 cm /minute b. 100 cm/ minute c. 200 cm/minute

1

9

8 In drill and blast method of tunneling cut holes are
a. always loaded b. unloaded
c. large diameter hole d. deep holes

Tunnel boring machine excavates the entire cross section
a. In two operations without explosives
b. In two operations with explosives
c. In one single operation with drill and blast method
d. In one single operation

Scaling is referring to
a. Add support to the tunnel after excavation
b. Remove the dust particles after blasting
c. Adding shotcrete immediately after excavation to make smooth surface
d. Remove loose rock after each blast

10.



I l.

12.

13.

t4
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16.

17.

18.
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Spot bolting is carried out
a. For unstable blocks
c. In every round of blasting

Tension rock bolts are used for
a. Long term support
c. Immediate rock support

b. For very loose rock mass
d. Very hard rock excavation

b. Very hard rock mass
d. Blasting of weak rock mass

In dry mix
a. cement and sand are dry mixed and water is added atthe nozzle
b. Cement, sand and water are mixed
c. Sand and water are mixed and cement is added at the nozzle
d. cement and water are mixed and sand is added at the nozzle

Spiling bolts are used
a. To support the roof of excavation
b. As a total support in difficult ground conditions
c. Forvery hard rocks
d. Immediately after excavation

Shotcrete is primarily used in
a. Only in invert of tunnel
b. Only in crown of tunnel
c. Very hard rock mass after excavation
d. In heavily jointed rock masses as immediate support

In Electrical Resistivity Tomography
a. An electric current is injected to ground
b. Radar waves are used for investigation
c. Seismic waves are used
d. Boring holes are drilled for geological investigation

The purpose of the Lugeon test is to
a. Identify the compressive rock strength b. Assess water leakagec. Identify triaxial stress d. Find drill rate indei

which of the following items will normally be the most costly?
a. Surveying b. scaling c. Drilling d. ventilation

Concrete lining is
a. Used as grouting
b. Normally used in all sections
c. Used instead of shotcrete
d. For stabilization is used in exceptionally poor rock mass section

The uncertainty level of geotechnical study at feasibility study is
a. High b. Exactly determined
c. Low d. Not known

Y
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SECTION "8"

Attempt .4ZZ questions:

l. Describe the Drill and Blast Method of tunnel construction technique. Describe the Q-

system of rock mass classification to design the tunnel support in the lesser Himalayan

rigion of Nepal. [4+4=8]

2. Discuss the various types of rock support system used in the underground structures in the

Himalayan region of Nepal. t4l

J Describe the common laboratory testing for rock. Classify the rock stress and its importance

to design the tunnels in weak rock mass. [4+4=8]

A 8.0 m wide, D-Shaped headrace tunnel of major hydroelectric project, located in the lesser

Himalayan region passes through weak rock mass with several shear zones. The tunnel

section is characterized by graphitic phyllite with three number of joint sets, rough or

irregular and undulating joints. The site has slightly altered joint walls, clay-free

disintegrated rock and multiple weakness zones containing clay or chemically disintegrated

rock. It is found that the rock cover at the section is 620 m. Use the rock mass classification

approach, Q-method, to identify the rock support. Consider the suitable assumptions where

ever necessary for the design. The ratings of different rock mass conditions also given in

attached table. [10]

Discuss the process of risk management for construction of hydropower tunnel

Describe the operating cycle of the tunnel boring machine.
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