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NOTES :-

/ 1. ALL DIMENSIONS ARE IN MILLIMETERS.&
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SPECIFIED OTHERWISE. H
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ROCKBOLTS @2500
C/C STAGGERED
BOTHWAYS

25@-7000 LONG ROCK
BOLTS @2500 C/C
STAGGERED BOTHWAYS
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©
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@
©
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25@3-7000 | ONG

ROCK BOLTS @2500 C/C
STAGGERED BOTHWAY.

Section-BB (SCALE 1:250)

ROCKBOLTS @2500
C/C STAGGERED
BOTHWAYS

250-7000 LONG ROCK

BOLTg @2500 C/C
STAGGERED BOTHWAYS

25@-7000 LONG ROCK
BOLTS @2500 C/C

\ @ “STAGGERED BOTHWAYS

ISMB200@500C/C
FOR 8M LENGTH

C/L OF PENSTOCK \/EL. 403.80

—

\/EL. 400.10

Section-AA (SCALE 1:250)

25@-7000 LONG ROCK BOLTS@2500 C/C STAGGERED BOTHWAYS

‘ 150 Thk. SFRS
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P
A A AA A A AL

250@-7000 LONG ROCK
BOLTS@2500 C/C
STAGGERED BOTHWAYS

\/EL. 403.80

\/EL. 400.10

L-SECTION (SCALE 1:300)

NOTES :-

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

2. NO DIMENSSIONS SHALL BE SCALED OUT
ONLY WRITTEN DIMENSSIONS ARE TO BE
TAKEN AS CORRECT.
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38-8000 DEEP

CONSOLIDATION
GROUT HOLES @300
C/C STAGGERED

38J-8000 DEEP CONSOLIDATION
GROUT HOLES @300 C/C

STAGGERED
|
q
Q EL. 417.50
Q EL. 414.50
>
O
380-8000 DEEP
< CONSOLIDATION
>~ GROUT HOLES @300
C/C STAGGERED
>
O
>
>
= L
"/ EL. 400.10

= 14000 -

CONSOLIDATION GROUTING (TYP)

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

2. NO DIMENSSIONS SHALL BE SCALED OUT
ONLY WRITTEN DIMENSSIONS ARE TO BE
TAKEN AS CORRECT.

FOR DETAILED PROJECT REPORT ONLY
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NOTES :-

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

2. NO DIMENSSIONS SHALL BE SCALED OUT
ONLY WRITTEN DIMENSSIONS ARE TO BE
TAKEN AS CORRECT.
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REVISION HISTORY

ADIT_M

FERRULE ERE(

™
\\\ —

20

R1 DEC-2012

Adit to Surge shaft bottom moved to u/s of surge
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Butterfly Valve House moved by 20m towards d/s
of surge shaft

Ferrule Erection chamber provided at top vertical
bend of penstock

b i

penstock bifurcation point moved by 10m towards
PH

W

5 |Outfall pool modified

6 outfall gates moved towards PH by 42.72m
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o R2 JAN-2013
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/SURGE SHAFT

RESSURE SHAFT
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Radius of Bend =25m
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SL
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Rock Line

ompound Bend
Plan Angle = 14°49'
Profile Angle= 90°
Radius of Bend = 25m

Adit

excavation of o W e

Tntermediate

750 Thk. Concrete
Lining

Steel Liner

SECTION : C-C

Description

Bearing

HRT at C/L of Surge Shaft

N 39° 50' W

C/L of Surge Shaft to Bend-1

S28°31'W

NOTES :-

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

2. NO DIMENSSIONS SHALL BE SCALED OUT
ONLY WRITTEN DIMENSSIONS ARE TO BE
TAKEN AS CORRECT.
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DRG. NO. TITLE
PS-WP-DPR-01/R1 PRESSURE SHAFT- KEY
i LAYOUT PLAN

REVISION HISTORY

R1 DEC-2012

Adit to Surge shaft bottom moved to u/s of surge
1 | shaft by 35.12m

Butterfly Valve House moved by 20m towards d/s
of surge shaft

3 Ferrule Erection chamber provided at top vertical
bend of penstock

penstock bifurcation point moved by 10m towards
PH

5 Outfall pool modified

6 outfall gates moved towards PH by 42.72m
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INVERT LEVEL
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C/L of

L-Section of PENSTOCK (SCALE-1:2800)

Steel Liner

750 Thk. Concrete Lining
75 Thk. SFRS
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SECTION: A—A

Tulbine c/L[178.00[897.21)

Outfall Gatg

C/L of

Y

750 Thk. Concrete
Lining
75 Thk. SFRS

in. Excavation
Line

SECTION : B—B

R2 JAN-2013

OUTFALL GATES REMOVED AS PER SUGGESTION
1 | oF Hep, bte, cwe

SCALE 1:2800
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EL. 4611.UJ

|

24 mm THICK ASTM 537 CLASS-II STEEL
.

14.8m D-Shaped
Ferrule Erection

Chamber ﬁ

24 mm THICK ASTM 537 CLASS-II STEEL

—

250, 3000 LONG ROCKBOLTS
(@2000X2000 STAGGERED C/C( CLASS IIl ONLY)

750 THICK CONCRETE LINING
75 THICK SFRS

Y INIMUM
EXCAVATION LINE

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 (1S: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.

- 112650 ‘|
T T 5. THE ROCK BOLTS SHALL BE GROUTED
/ 1 AS SOON AS POSSIBLE AFTER BOLT
S SECTION : A-A INSTALLATION.
S
= 6. COMPRESSIVE STRENGTH OF SFRS
Y 28 mm THICK ASTM 537 CLASS-II STEEL SHALL BE 20 MPA AT 28 DAYS. AND
| mm - ADMIXTURES TO BE USED SHALL
CONFORM TO 1S-9103.
S
S
/ = ﬁ 25 ,3000 LONG ROCKBOLTS
Y 32 mm THICK ASTM 537 CLASS-Il STEEL @2000X 2000 C/C STAGGERED
N 7t
L l/ 8
s N~ STEEL LINER FOR DETAILED PROJECT REPORT ONLY
i 36 mm THICK ASTM 537 CLASS-Il STEEL
/ 750 THICK CONCRETE
o
S
S 75 THICK SFRS
2]
Y
1 IN. EXCAVATION LINE
o !§
S
m
%/28 MM THICK ASTM 517 GRADE F STEEL
32 MM THICK ASTM 547 GRADE F STEEL
/ SECTION B-B
74- N~
™~
o 36 MM THICK ASTM 517
| o)) GRADE F STEEL
119390
- - REVISION -2
Steel liner thickness modified as suggested
by Director, HCD Dte., CWC
36 MM THICK ASTM 517 40 MM THICK ASTM 517 “ T ferfies
GRADE F STEEL GRADE F STEEL o g e c2 SJVN Limited
WANGCHU HYDRO ELECTRIC PROJECT BHUTAN
B 235320 o 154120 — sl -
T i _ ——— PRESSURE SHAFTS
- — STEEL LINER DETAILS
1 — SECTIONS
__,__,_,____ Al TifeT
. DSGN. Er. PRIYANKA CHKD. Er. ASHOK KUMAR
44764 ;PPD. Er. LM.VERMA
i A
DRAWN. Er. PRIYANKA SUBM. Er. M.S.THAKUR
DESIGN FOREIGN PROJECTS
28 MM THICK ASTM 517 GRADE F STEEL
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250, 3000 LONG ROCKBOLTS
@2000X2000 STAGGERED C/C( CLASS Il ONLY)

STEEL LINER

v~

750 THICK CONCRETE LINING
75 THICK SFRS

INIMUM EXCAVATION LINE

e A0 ey

s e A

CLASS |, IIJAND Il
(HORIZONTAL SHAFT)

25 3,3000 LONG ROCKBOLTS
@2000X 2000 C/C STAGGERED

75 THICK SFRS

SCALE:

11100

IN. EXCAVATION
LINE

»

/ i \

CLASS I,ILAND III
(VERTICAL SHAFT)

NOTES:

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

2. THE DIMENSIONS SHALL NOT BE SCALED.

3. ROCK BOLTS SHALL BE OF THE
MECHANICALLY ANCHORED TYPE AND
FABRICATED FROM REINFORCEMENT
STEEL OF GRADE FE - 500 (1S: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-9108.

FOR DETAILED PROJECT REPORT ONLY

SCALE:

1100

250, 3000 LONG ROCK BOLTS
@ 2000X2000 STAGGERED C/C

SCALE:

SCALE:
100 THICK PAY LINE o a5 S0 75 100  1es

y)
[€¢

___—MINIMUM EXCAVATION LINE

SHEET 1 OF 2

B T e

SJVN Limited

g 5 foreg o e
WANGCHU HYDRO ELECTRIC PROJECT BHUTAN

750 THICK CONCRETE LINING

PRESSURE SHAFTS-
ROCK SUPPORT DETAILS
CLASS L1 &lll

SECTION A-A

SCALE: 185

DSGN.

it

Er. PRIYANKA

DRAWN. Er. PRIYANKA

bRlRS
CHKD. Er. SUMIT KUMAR

APPD.  Er. LM.VERMA
SUBM.  Er. M.S.THAKUR
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25,3000 LONG ROCKBOLTS

@1500X 1500 C/C STAGGERED
25 @, 3000 LONG ROCK BOLTS
@1500X1500 STAGGERED C/C

STEEL LINER

STEEL LINER 750 THICK

CONCRETE LINING

TEEL RIB ISMB 200

@500 C/C 75 THICK SFRS

IN. EXCAVATION
LINE
TEEL RIB ISMB
200 @ 500 C/C

75 THICK SFRS
MIN. EXCAVATION LINE

CLASS IV AND V CLASS IV AND V

(HORIZONTAL SHAFT) (VERTICAL SHAFT)
SCALE: 11100 SCALE: 1100

250, 8000 LONG ROCK BOLTS
J @ 1500 X1500 fTAGGERED C/IC

|__—100 THICK SFRS
. —BLOCKING
sz —75 THICK PRECAST LAGGING

P gy e TTTTISMB 200 @500 CIC

SECTION B-B

SCALE: 1:25

NOTES:

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

2. THE DIMENSIONS SHALL NOT BE SCALED.

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

STEEL OF GRADE FE - 500 (1S: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-9103.

FOR DETAILED PROJECT REPORT ONLY
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DRAWING:

PRESSURE SHAFTS
ROCK SUPPORT DETAILS
CLASSIV&V

e
DSGN.  Er. PRIYANKA

it
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bRl
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g
SUBM. Er MSTHAKUR
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380, GROUT HOLES 4000 INTO THE ROCK
@ 5000 STAGGERED C/C

750 TH CONCRETE LINING

T 7.\ _STEEL LINER

75 TH SFRS

IN EXCAVATION LINE

GROUTING DETAILS

(HORIZONTAL SHAFT)

STIFFNER RING 150 XT THICK

TYPICAL SECTION FERRULE

* T= SHELL PLATE THICKNESS
(VARIES FROM 24mm to 40mm)

380,GROUT HOLES 4000 INTO
THE ROCK@ 5000 STAGGERED C/C

750 THICK CONC LINING

STEEL LINER

2

A\Y
A

GROUTING DETAILS

(VERTICAL SHAFT)

T

SECTION C-C

\

)

75 THICK SFRS

MIN EXCAVATION
LINE

STIFFNER RING 150X T THICK

504 HOLES-32 NOS.
EQUALLY SPACED

* T= SHELL PLATE THICKNESS
(VAREES FROM 24mm to 40mm)

NOTES:

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

2. THE DIMENSIONS SHALL NOT BE SCALED OUT

3. ROCK BOLTS SHALL BE OF THE
MECHANICALLY ANCHORED TYPE AND
FABRICATED FROM REINFORCEMENT
STEEL OF GRADE FE - 500 (1S: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-9103.

FOR DETAILED PROJECT REPORT ONLY

| NOT TO THE SCALE |

2 o timed
‘z- SJVN Limited

g A foregd aREeE em
WANGCHU HYDRO ELECTRIC PROJECT BHUTAN

PRESSURE SHAFTS
GROUTING AND FERRULE DETAILS
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MIN. EXCAVATION LINE

750 THICK CONCRETE LINING

STEEL LINER

75 THICK SFRS

SECTION AT HORIZONTAL REACH

750 Thk. Concrete
Lining

Steel Liner

SECTION AFTER BIFURCATION

LOAD DISTRIBUTION PLATE

LOAD CELL
ROCK BOLT-

—\\ ROCK—\ __ _\‘ _

LI A

750 THICK CONCRETE
LINING

75 THICK SFRS

SECTION AT VERTICAL REACH

MIN. EXCAVATION
LINE

-
BEARING PLATE_/ ﬁ

DIAL GAUGE

TYPICAL DETAIL OF LOAD CELL

PVC SLEEVE FIXED
BAR ANCHOR TO MEASURING HEAD

25@ DEFORMED _\ AND ANCHOR —\ J
e . : DIAL GAUGE

: READ OUT UNIT

MEASURING HEAD

6000 ‘

| 9000

TYPICAL MULTI-POINT

BOREHOLE
EXTENSOMETER ( MPBX)

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES AND
ELEVATIONS ARE 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.

LEGENDS :-

MULTI POINT BOREHOLE
EXTENSOMETER

SHOTCRETE STRAIN GAUGE

LOAD CELL
SHOTCRETE RADIAL PRESSURE CELL

®
.
<
== PIEZOMETER
V.

V-W ARC WELDABLE STRAIN METER

SJVN Limited

WANGCHU HYDRO ELECTRIC PROJECT BHUTAN

PRESSURE SHAFT SECTIONS
INSTRUMENTATION DETAILS
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