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NOTES:-

1. ALL DIMENSIONS ARE IN METRES. UNLESS
OTHERWISE SPECIFIED.

2. NO DIMENSION SHALL BE SCALED OUT, ONLY
WRITTEN DIMENSIONS ARE TO BE TAKEN AS
CORRECT.
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INTAKE TUNNEL NOTES:-
1000.0- 1. THIS DRAWINGS SHOWS L-SECTION OF HEAD RACE TUNNEL.
950.0 2. ALL DIMENSIONS ARE IN MILLIMETRES & ELEVATIONS
900.0- IN METRES UNLESS OTHERWISE SPECIFIED.
:Zzz 3. NO DIMENSION SHALL BE SCALED OUT, ONLY WRITTEN
DIMENSIONS ARE TO BE TAKEN AS CORRECT.
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758, 5000 LONG DRAIN HOLES AS
REQUIRED DURING CONSTRUCTION ONLY
759, 5000 LONG DRAIN HOLES AS 3 NOS.25@,4000 LONG ROCK BOLTS

REQUIRED DURING CONSTRUCTION ONLY NOTES:
250 SPOT BOLTING (AS REQUIRED) 1500X1500 STAGGERED C/C (AS REQUIRED)

1. ALL DIMENSIONS ARE IN MM AND
ELEVATIONS ARE IN METERS. UNLESS
OTHERWISE SPECIFIED

2. THE DIMENSIONS SHALL NOT BE SC ALED OUT.

3. ROCK BOLTS SHALL BE OF THE
MECHANICALLY ANCHORED TYPE AND

350 THICK CONCRETE LINING FABRICATED FROM REINFORCEMENT

STEEL OF GRADE FE - 500 (1S:1786).

350 THICK CONCRETE LINING

4. ORIENTATION, PATTERN AND LOCATION
OF ROCK BOLTS MAY BE PROVIDED AS
DIRECTED BY ENGINEER-IN-CHARGE TO

0 THICK SFRS SUIT SITE CONDITIONS, IN CONSULTATION

IN. EXCAVATION LINE WITH GEOLOGIST.
(A-LINE)

50 THICK SFRS( AS REQUIRED)

100 THICK PAY LINE (B-LINE)

INIMUM EXCAVATION
LINE (A-LINE)

5. THE ROCK BOLTS SHALL BE GROUTED
AS SOON AS POSSIBLE AFTER BOLT
INSTALLATION.

6. COMPRESSIVE STRENGTH OF SFRS
SHALL BE 20 MPA AT 28 DAYS. AND
ADMIXTURES TO BE USED SHALL
CONFORM TO 1S-91083.

FOR DETAILED PROJECT REPORT ONLY
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SCALE- 1:100 SCALE- 1:100

SCALE:

3 NOS, 25@.3000LONG SCALE:
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758, 5000 LONG DRAIN HOLES AS
__ REQUIRED DURING CONSTRUCTION ONLY
250, 4000 LONG ROCKBOLTS
\ @ 1500X1500 STAGGERED C/C
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250, 4000 LONG ROCKBOLTS
@1500X1500 STAGGERED C/C

ACTUAL EXCAVATION LINE

LAINIMUM EXCAVATION LINE

350 THICK
CONCRETE LINING  (A-LINE)
SECTION C-C

(SCALE 1:25)

25@, 6000 LONG ROCKBOLTS
@1500X1500 STAGGERED C/C

250, 5000 LONG ROCK BOLTS
@ 1500 X1500 STAGGJE-RED CiC

BLOCKING

75 THICK|PRECAST LAGGING @
100THICK SFRS

eSS e
BRIV

ASAg A

\SMB 200 @750 C/C

SECTION D-D
(SCALE 1:25)

400

NOTES:

1. ALL DIMENSIONS ARE IN MM AND
ELEVATIONS ARE IN METERS. UNLESS
OTHERWISE SPECIFIED

2. THE DIMENSIONS SHALL NOT BE SC ALED OUT.

3. ROCK BOLTS SHALL BE OF THE
MECHANICALLY ANCHORED TYPE AND
FABRICATED FROM REINFORCEMENT
STEEL OF GRADE FE - 500 (IS:1786).

4. ORIENTATION, PATTERN AND LOCATION
OF ROCK BOLTS MAY BE PROVIDED AS
DIRECTED BY ENGINEER-IN-CHARGE TO
SUIT SITE CONDITIONS, IN CONSULTATION
WITH GEOLOGIST.

5. THE ROCK BOLTS SHALL BE GROUTED
AS SOON AS POSSIBLE AFTER BOLT
INSTALLATION.

6. COMPRESSIVE STRENGTH OF SFRS
SHALL BE 20 MPA AT 28 DAYS. AND
ADMIXTURES TO BE USED SHALL
CONFORM TO 1S-91083.

FOR DETAILED PROJECT REPORT ONLY
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REVISION HISTORY

R1 DEC.,2012

PRECAST LAGGING IN CLASS-V ROCK

HAVE BEEN PROVIDED ABOVE THE TOP
FLANGE OF ISMB

SCALE:

SCALE:

SHEET 20F3
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WANGCHU HYDRO ELECTRIC PROJECT BHUTAN

WATER CONDUCTOR SYSTEM -
HEAD RACETUNNEL-
TYPICAL CROSS SECTIONS AND
ROCK SUPPORT DETAILS FOR CLASS lli&IV
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25@, 6000 LONG ROCKBOLTS
@1500X1500 STAGGERED C/C

INIMUM EXCAVATION LINE

E(/// 100 THICK SFRS
\
STEEL RIB ISMB 200
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SUPPORT CLASS -V

SCALE- 1:100

250, 5000 LONG ROCK BOLTS
J'/@ 1500 X1500 STAGGERED C/C

75 THICK|PRECAST LAGGING
100 THICK SFRS

BLOCKING

400

SMB 200 @500 C/C

SECTION E-E
(SCALE 1:25)

NOTES:

1. ALL DIMENSIONS ARE IN MM AND
ELEVATIONS ARE IN METERS. UNLESS
OTHERWISE SPECIFIED

2. THE DIMENSIONS SHALL NOT BE SC ALED OUT.

3. ROCK BOLTS SHALL BE OF THE
MECHANICALLY ANCHORED TYPE AND
FABRICATED FROM REINFORCEMENT
STEEL OF GRADE FE - 500 (IS:1786).

4. ORIENTATION, PATTERN AND LOCATION
OF ROCK BOLTS MAY BE PROVIDED AS
DIRECTED BY ENGINEER-IN-CHARGE TO
SUIT SITE CONDITIONS, IN CONSULTATION
WITH GEOLOGIST.

5. THE ROCK BOLTS SHALL BE GROUTED
AS SOON AS POSSIBLE AFTER BOLT
INSTALLATION.

6. COMPRESSIVE STRENGTH OF SFRS
SHALL BE 20 MPA AT 28 DAYS. AND
ADMIXTURES TO BE USED SHALL
CONFORM TO 1S-91083.
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PRECAST LAGGING IN CLASS-V ROCK

HAVE BEEN PROVIDED ABOVE THE TOP
FLANGE OF ISMB

SCALE:
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TYPICAL CROSS SECTIONS AND
ROCK SUPPORT DETAILS FOR CLASS V
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5@ GROUT HOLES, 300 INTO THE ROCK
380 GROUT HOLES, 300 INTO THE ROCK @3000 C/C STAGGERED
3000 C/C, STAGGERED

INIMUM EXCAVATION LINE

= TR (A-LINE) N S INIMUM EXCAVATION LINE
% A [ 350 THICK 2" 0 (A-LINE)
& CONCRETE LINING Z a
o Y g A 350 THICK CONCRETE
) L. o N LINING
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(PATTERN FOR CONSECUTIVE GROUT PLANES)
SCALE (1:100)

380,GROUT HOLES 8000 INTO THE ROCK
@5000 STAGGERED, C/C

INIMUM EXCAVATION LINE
(A-LINE)
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@500 C/C
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b
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CONSOLIDATION GROUTING (TYPICAL)

NOTES:

1. ALL DIMENSIONS ARE IN MM AND
ELEVATIONS ARE IN METERS. UNLESS
OTHERWISE SPECIFIED

2. THE DIMENSIONS SHALL NOT BE SC ALED OUT.

3. ROCK BOLTS SHALL BE OF THE
MECHANICALLY ANCHORED TYPE AND
FABRICATED FROM REINFORCEMENT
STEEL OF GRADE FE - 500 (IS:1786).

4. ORIENTATION, PATTERN AND LOCATION
OF ROCK BOLTS MAY BE PROVIDED AS
DIRECTED BY ENGINEER-IN-CHARGE TO
SUIT SITE CONDITIONS, IN CONSULTATION
WITH GEOLOGIST.

5. THE ROCK BOLTS SHALL BE GROUTED
AS SOON AS POSSIBLE AFTER BOLT
INSTALLATION.

6. COMPRESSIVE STRENGTH OF SFRS
SHALL BE 20 MPA AT 28 DAYS. AND
ADMIXTURES TO BE USED SHALL
CONFORM TO 1S-91083.

FOR DETAILED PROJECT REPORT ONLY
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TYPICAL MULTI-POINT BOREHOLE
EXTENSOMETER (MPBX)

(NOT TO SCALE)

PIEZOMETER

STRAIN METER

TCS-2

MPBX-2

LC-2

TCS-4

/MPBX-1
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Leo %

LOAD DISTRIBUTION PLATE
LOAD CELL\

/ROCK BOLT fROCK #
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TYPICAL SECTION OF HRT

SB 1,2

BEARING PLATE

TYPICAL LOAD CELL

(NOT TO SCALE)

SFRS

MINIMUM EXCAVATION LINE
TCS-3

FINISHED LINE

MPBX-3
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TCS-5
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NOTES

1. ALL DIMENSIONS ARE IN MILLIMETRES & ELEVATIONS
IN METRES UNLESS OTHERWISE SPECIFIED.

2.NO DIMENSION SHALL BE SCALED OUT, ONLY
WRITTEN DIMENSIONS ARE TO BE TAKEN AS
CORRECT.

3.INSTRUMENTS SHOWN IN THIS DRAWING ARE
INDICATIVE ONLY.

4. MPBX SHALL BE PROVIDED ONLY IN REACHES WITH
POOR AND VERY POOR ROCK, WHERE SIGNIFICANT
DEFORMATIONS ARE NOTICED, STRETCH OF 300 M,
ONE OR TWO LOCATIONSCAN BE CHOSEN FOR
MEASUREMENT THROUGH MPBX IN CONSULTATION
WITH RESIDENT GEOLOGIST, SUCH SECTION IN VERY
POOR ROCK SHALL ALSO BE INSTRUMENTED WITH
ROCK BOLTS LOAD CELLS.

5. IN THE REACHES WHERE STEEL RIBS ARE PROVIDED,
A FEW SECTIONS (ONE OR TWO IN A STRETCH OF
300 M MAY BE INSTRUMENTED WITH LOAD CELL IN
CONSULTATION WITH RESIDENT GEOLOGISTS

LEGENDS:

C— | TCS-TAPE CONVERGENCE STUD

|| LOAD CELL

a—=—a | MULTI-POINT BORE HOLE EXTENSOMETER
— V| v.w STRAIN METER
E=H | V-WPIEZOMETER
@ SJVN Limited

WANGCHU HYDRO ELECTRIC PROJECT BHUTAN

HEAD RACE TUNNEL
INSTRUMENTATION DETAILS
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