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Figure 7.3.1-1 Geologic Plan of Project Area
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Table 7.3.1-1 Rock Type

Tipical face

Geology

Profile

Support type

Typical support cycle

TYPE I

Rock is fresh or slightly altered,
joints are generally widely spaced
and rough

The profile is generally very
good with little or no overbreak.
More than 70% of half barrels
are left.

No instability except isolated
blocks bounded by unfavourable
joints

Only occasional spot bolting is
required.

N.A.

TYPEII

Rock is fresh or slightly altered
and well jointed, with a small
proportion of clay-filled or
slickensided joints.

Isolated zones of sheared material
of the order of 0.5m wide may
occeur.

This condition would be typical of
isolated zones poorer rock within

- |otherwise high quality rock, or

may be associated with the margin
of faulted zones below.

The profie bcomes irregular and
controlled by joints. Between
20% to 80% of half barrels are
left.

Limited ravelling of blocks and
loosening of the rock around the
tunnel occurs.

Pattern rock bolts to be
installed, with occasional mesh
and shotcrete in shattered zones.

All support to be installed in
cycle.

TYPE I1I

The majority of the rock is
moderatery altered and well
jointed with slickensided and clay-
filled joints.

There are multiple zones of
sheared and altered material of the
order of 0.5m in width.

This condition would be typical of
minor faults and the peripheral
parts of major faults.

Profile becomes very irregular
with overbreak controlled by
joints.

Less than 20% of half barrels
are left.

Considerable ravelling occurs,
leading to substantial collapses
if unsupported.

Immadiate support with
shotcrete, mesh and pattern
rock bolts to be installed.

If rock conditions deteriorate
towards TYPE IV, spiling may
be required.

Spacing of bolts and spiles
estimated from the spacing of
the critical joint set:

Rock Bolts: 3 times the width
of the blocks formed by the
critical joint sets.

Spiles: Less than 3 times the
width of the blocks formed by
the critical joint sets

A typical cycle would be as
follows:

1. Blast possively using a
reduced round length.

2. Inspect face and, If required,
shotcrete prior to mucking.

3. Muck

4. Apply shotcrete if not already
done.

5. Install bolts and mesh.

6. Apply a second layer of
shotcrete.

7. Drill and Blast.

TYPE IV

The rock is predominantly highly

- |altered, and/or there is a
*| predominance of joint infilling.

All rock is closely jointed or

-|sheared.
4| This condition would be typical of
}j|the central part of a major fault.

Profile is very irregular and
unstable.

Immadiate support is required
to prevent major collapse.

Immediate support using ribs, or|
shotcrete, mesh and dowels to
be installed.

Spiling may be required.
Spacing of bolts and spiles as
for TYPE III.

A typical cycle would be as far
TYPE 111 except the round
length would be greatly reduced
or hand excavation carried out,
and if ribs were used, these
would be erected immadiately
and shotcrete applied between
them.

(from Contract no.2-tunnel Report on geotechnical conditions, Central Consultancy Bureau, 1983)
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Figure 7.3.1-2 Geologic Profile of Existing Tunnel

SRERKISH - BAIERISH
7-9



ZUSVAE T« D ~UPKDREFIER F/S BE

274 FILUR—k

Table 7.3.1-2 (1) Poor Zone Encountered along Existing Tunnel (1/2)
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Table 7.3.1-2 (2) Poor Zone Encountered along Existing Tunnel (2/2)
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Table 7.3.1-3 Total Length and Average Progress of Each Rock Type of Existing Tunnel

Total length in Percentage Average
existing tunnel (%) g progress Support Installed
(m) 0 (m/week)
Type | 4,650 82.1 39.6 > Qccasional spot bolts
Type Il 852 15.0 15.9 > 3m long pattern rock bolts
> 50mm shotcrete with or without mesh
Type 111 162 2.9 5.1 > 3-4m long pattern rock bolts
> QOccasional 4m spiles
> 50-100m shotcrete with mesh
Type IV 0 0.0 N.A. N.A.

(based on Contract no.2-tunnel Report on geotechnical conditions, Central Consultancy Bureau, 1983)
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Figure 7.3.1-3 Geologic Horizontal Section at Tunnel Level
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Figure 7.3.1-4 Geologic Profile of New Tunnel
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Table 7.3.1-4 Assumed Sections Where Poor Zones Will Be Encountered along the New Tunnel

SRERKISH - BAIERISH
7-15



2SS VAET 1 D RUPKDFESFIER F/S BE

D74 FILUIR—

Table 7.3.1-5

Assumed Sections Where Ground Water Inflows Will Be Encountered along the New Tunnel
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Figure 7.3.1-5 Geologic profile of New Surge Tank
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Figure 7.3.1-6  Geologic Profile of New Penstock
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Figure 7.3.2-1 Geologic Section of Powerhouse
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