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141,
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vi.

vid.

viii.
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_Table-E.3.2:

Damsite

Table-E. 3.1

§prveg:1tem_

_ Geologieal'mapplng!

ReserVOlriefea (1:10;000‘is'sea1é).

Core drilling in the damsite

Permeability test in the bore—

holes E :

Seismic refraction prospecting
Damsite

Borrow area

Test adifting

-'Innsitu rock tests

Plate loading test

_Block-shear-test

Test grouting in one site

lTest trench for geological

ovservation

RocK test in laboratory

(1:2,000 in scale)

21

20

17

15

34

{  GEOLOGICAL SURVEY. ITEMS

: gyantitz:
100 km2
1.8‘km2

holes, 941 5 linear meter
in total

holeg, 116 steges in total

pfoflles; 9.75 km in total

profiles, 2.6 km in total
adits,'lOO linear meters .

in total

poiits :
blﬁéks

ﬁoles, 170 linear meters

in total, :
grouted in 21 stages .

Lugeon-tested in 26 stages'__

trenches, 146 linear meters
in'total '

ﬁes.

ACTUAL PROCRESS OF FIELD WORKS ON GEOLOGICATL. SURVEY .

| sSpfvey'Item

1981

Geological Mapping . _ ) Sialinna
Seismic Refraction Prospect. -
o Core Drilling 7 ‘
' Petmeability Test

est Grouting .

. [lest Adit Exeevation._:
:.In—sitUIRook_Test-

- [fest Trench Excavation =

1)
1t
i
[
i
|
T
I
I




Table~E.3.3: SEISMIC REFRACTION PROSPECTING;LENGTH
~ AND LOCATION OF PROFILE LINE - '

. Lemgth (m) ~ o
On Land  In the River . Total . | 'Sité _

Line No.

605 - 195 1f_éo¢:a Damsite A
3100 - | 190 - 500 'bamsite-A_

30 - - . 300  Damsite A -
2000 - 2000 Damsite A .

200 . 200 Gravel Déposit A

500 ¢ - 500 . Damsite A
200 - 200 Damsite
400 - 400 Damsite’

250 - (250 Damsite
935 170 1,105  Damsite

860 140 1,000 Damsite
600 = 600 . Damsirte
1,000 - - 1,000 - Damsite

00 - 300 Damsite
760 140 900 Damsite

6 . e 170 800  Damsite C

17 o .;.7051 - 705 ' Damsite B;'C .
SLG -1 1,100 -~ 1,100  Gravel Deposit B
' 2 71,000 . ".1,000' | iGréﬁei_Dépgsitﬂﬁ

3. ‘305 i —_— .. 305 Gravel Deposit B
- w0 - 310 Gravel Deposit B

SL -

R - NI TR N

R

W o
S I R R S

' a o

R
o

. Total 21 Limes | 11,470 .~ ©° 1,005 12,475

Note:: See Fig.—E.3 for each site



Table-E.3.4: MAIN INSTRUMENTS AND MATERIALS USED

Ltem R Name : : Description _Quantify
Amplifier 0Y0: TR-4-24 -  24-chamel 1 No.
Fleld Graph - 0Y0; ‘Model~ 1230 S 25—;face 1 No.
Detector HALL—SEARS BS-3 . 1lhuz 30 Nos.
Blaster . KOKUTO RIKEN; GB-105 ER o 4.N6$;;
Takeouf.Cable  del2: . ' ~. .. 1l2-channel ' _ 4 rplls
_Relay Cable ' riCR%24'; . : 24;chenne1 : '3_£5113'
Linagraph ' KdﬁAK; Type 1895 . ~ - " 8PEC 2 : 23:f§1is'
Dynamite . | _ o ' ' ilB.éIkg
Detoneter _‘. : : _:: 1e | .:_. ._ R : SOi.ﬁcs

Table-E.3.5: LAYERED VELOCITIES AND CORRELATIVE GEOLOGY

I. Damsite

Zoning ' Velécity!(km/sec) Correlative Geoibgy

Lst layer* 0.3 to 0.5 Top soil, talus deposits and surfacial’
' ' loose layer of terrace deposits

énd 1éyer co 0.5 to 0.8 Unconsolidated clay, Eilt, sand'and‘
S R o gravel; terrace deposits, residual ..
3rd layer 0.7 to 1.3 © goil and decomposed rocks
4th layer ) 1.6 to 2.2 Saturated and deep-terrace deposits,
' saturated sand and gravel deposits in
the riverbed and weathered rocks’ ‘
5th layer** " 2.6 to 3.0 Bedrock, soft rocks _ .
L 3.1 to 3.8 Bedrock; moderately hard and solid rocks

11, Greﬁel Deposit.B Site”

e'._ZQniﬁg. .. Velocity (km/sec): . . Correlative Geology

'?lstfigygfﬁ“-' _ 0.3 to;0}4 - Tep'sOil,'éilEy soll .
iﬁd_leyer S '0.4 ro_O;G' - Loose: sand and gravel
3rd leyer' o .-irl to'ilﬁ-n' Loose = R
.4tﬁ.lé§er ' 1.6 to“l;9 | ‘ ' :_Saturate& saﬁdiaﬂdrgrevel
5th.layer R 2:21§0 éLSj,: ) Dense :- : - o
6th la?er** 2.5 to 3.5 . Gemented conglomerates and/or bedrocke

(Inferred)

L% UppeerEt-low~speed layer
*% . Deepest layer



Table-E.3.6: CORE DRILLING LENGTH

':Hole_No.

Length Drilled Location |

CTime Drilled:

DG-1%
DG-2
©06-3% i
B80~1
802
B8O-3
B81-1
'B81-2
B81Z3
B81-4
B81-5
B81-6 -
B81-7
Bélés'-
B81-9

 B8L-10
B81-11

 B81-12

B8I-13

 B81-14
B81-15

BB1-16
B81—17 -

B81-18

{in Linear Meter)
37.2
50
31,3
40
40
45
30
50
50
40
50
36
50 -
40
40 -
40
30.5
50
50
50
50
50
50

Left .
- Left.
River

- -

-

" River

-

River -
Left
Left
Left
Right
Hﬁight
© Left

YY)

- - . v -

(Y

T SR T T I - T -

HRivern
- Left
 Right
‘Left
Left

]
- e o -

L

~River

Left

“e

-

River

Left

X

“River
'Righth

: Righfi :

'_ﬁeft

e e we

G w o w0 R EE E >

e

Beforé'F/S

do

do=

Sﬁage I

do

do.

Stage II

do
do

do
=do
do
do-

do.

do
do
do
do

:dqf
do

do
do
do

'do

..beal.léngth‘__7 _" i,060 m A site ll.HGleé Before F/S_.
(F/S stage total ™ ~ 941.5 m). B site - 9-Holes ¥/S Stage 1°

¢ site 4. Holes F/S StageIT

3 Holes
3'qués
18 Holes

Note:

o

(X

" ae.

Dam site A~ left, : Left bank .
:'Dam'site'B _ Right. : Right bank

‘Dam site C River: Riverbed -

F/S i Feasibility Study

* Holes drilled before F/§ stage
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Table~E.3.8:

APPLIED PRESSURE IN

THE WATER PRESSURE TEST

..)2

same- stage.

_Depth Q‘T‘??"“Fd-‘?“_/l Stage~— Applied Pumping ]:“‘ressmce-/—3
) Fressure, 7= No, (kg/cn?)
e (kp/cm?) '
. o 1 I—=2-~1"
54 —— 1.25 — : : :
- 2 1—2-—>3-—>2—>1
104 —— 2.5 - - e ——
L 3 12,5 = 4 == 2.5 = 1
154 —— 3.75 - — —
- 4 1—-~3—5-—>3—">1
20+ ——— 5.0 i . B -
SRR : , 5 13—~ 5= 7%=
254 ——  6.75 : : -
7 R 6. 2-—=4:->=6—=8—=5—==3
304 —— 7.5 — —
L 7 2 = h o F e Qe = 3
354 e B.75.
s e 8
40-{ ——— 10.0 S :
9 2_‘*-'5—3-8“;10——‘-7—*3
4Sf4 i _11%25_ ;iO" (The same pattern was applled ip
e | Yoos | the stages from 8th to 12th)
e R 11 |
554 —— 13.75 —
: S : _]_2 o
60 4 e 15.0 —-
Remarks: /1 The'deﬂeity”efrevefbufdeh ié'assume& as 2;5'g/cﬁ3.
12 'The section length of a stage was flxed in five meter
x> 1n general ' :
/3 Pressure was varied from left one ‘to right one in the
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Table-E.3.13:

EXCAVATED ADTT LENGTH

Table~E.3.14:

Ttem

A. Labofefs.eﬁgaged

B.

C.

'Eguigments used .

“Air- compressor

1.

2. Leg Dbrill

3. Pick Hamﬂer
4.
5
6.
7.

Generator

. Water Tank

Pump._
Bench.  Grinder

Material consumed

C 1.
2.

3

4,

‘Dynamite -

Detonators

Timber

= dO i

- dO'-,‘_
- do -
Fuel

Portal - " Turinel
Adit No. | UL - Substituted | Fore ‘poling 'TL : VI
Nos. “m m|{ N Nos| L m. 'N'NO&'”L;ﬁ.' B
{TA-1 51405 | 9 |as| o | o |s00| 150 |
TA,2 | 2 |20 |385) 4 |a5|°8 | 7 |500{ t50 °
" Note: N Number of Suppaﬂs : - L7 Tunnel . fineor  length
' UL Unmmponed section lnneur!engih _ S
TL : Total linear length TVt Tolal excavated volume .

' LABORERS EQUIPMENTS AND MATERIAL

FOR TEST ADIT EXCAVATION

Description

'brillers :

Common' Labors

“Total

'HOKUETSU; PDR—370 10.5 m3/min,

FURUKAWA; 322D-LB56

:'FURUKAWA CA-7

YMG-35 110 v, 3 kVA

.:0 3 m3

KOKEN; MG-5

Made in India

’ Made in India

Logs; 150 i dia. )(1 800 mmL'

~ Logs; 100 mm dia: x1,800 mmL."

Plate; 200 x 1,500 x 40 mm

'Square, 100 x 100 x 3,000 mm

'For DlPSel Engines

Quantity -
314‘Ménﬁdays
SQO Mén—aazs.

"814'Méﬁ—days

-l.NOg::i5¢ Hours
2.Nos:‘133 Hpﬁrs:
2 Nos
1.No.: 377 Hotrs
1No.
1'ﬁd.
1 No.=

1,025 kg -
Q,QQZIPCS.
.. 60 pes’
40 pes

5,127 m3
1.83 m3.

2, 240 Lie.



‘Table-E.3,15: TEST ITEMS AND NUMBER OF SAMPLES TESTED

Rock Groupf

Test Item - -
. : : CIT- I11 JAY
1. Agpérent.Spgcific'grQVitj,-._ i i 1
' water absorption and porosity
f2.'ﬁPmﬁévé aﬁd?s;wavé vélocities 3 2 2
" (air-dried state)
3. P4wavé_§ﬁd S4wéﬁe_veldcitiés 3 - -
{saturated state} _
4, Uncbhfined:cqmpfessibn:teét - 2 2
5. Poisson's ratio 3 - -
© ' (alr-dried state)
.-6.--Poiésonfs'fatio .3 - -
(sapurated.state)
2 'Braziiiau‘test'_ 3 - -
{tensile strength)
8. Ifiaxiél'cgmpfeSSion test - - -
(63 = 10 ke/cm2)
g “Triéxiélﬁ¢om§:eséion tesﬁ - - -
(§3 = 20 kg/cm?) '
10. 'Wéathéfing test 1 - -
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EXPLANATION

Siwalik  Group { Tertiary }

Formation': conglemerates with

intercalations of sondstones

Formation : massive ‘and peblly

sandstones interbedding conglomerstes,
fine sandstores anrl mudstonss

Formation : alternation of weli bedded

argitloceous mermbers and massive
sandstone  mernbers

-Formotion : bedded sandstones ard,

slate with dork gro'y and- green color

Midland  Group { Paleczoic )

urper and Lower Hawakot Groups :

limestonas, dotomites, schists
and quartzites.

Duarternary

Talus deposits : unconsclidated soil nnd
rock  fragmests.

Riverbed deposits : loose sand and gravel.

Terroce deposils : clay, silt, sand » aravel
und cemented conglemerates and
breccias.

_Tervuces  Relative hight

Tfrom The reverbed )

Eﬁ' Terrace ¥ ----- 10 to 20m

Terrace B --—— 30 to 50m
Terrace W ----- 70 10-90m
Terrace & ----- more thap 120m

. Plenge
Antickng
/’_/ Fault
F .

~"  Fault [pvohable)

3 /'.-—'
L~ Faull {concegled)
I '
\,\ Strike and dip of bedding

—— Bedding trend line

3

£

RVOIl




1y

nerates, -

H bedded
sive

s and

reen color

EXPLANATION

Quarternary

Plunge
Mnﬁcline

Jalus_deposits : uncorsolidated soil and

reck fragments.

Riveited deposils : louse sand and gravel.

Terrace deposits : ciuy, silt, sand » gravel
und: cemented conglormerotes and

breccias,
_Terruces  Relative hight
" Tfrom the teverbed )

Terrace 1 ----- 10 te 20m

Terrece T ---— 30 fo 50m
Terrace B -—---- YO to 90m

Terrace & --wen more thar IE0m

Tault
Fault {pvobable )
Fault {congealed )

Strike and dip of bedding
Bedding trend line

oF RESERVOIR

:;‘_ AP

AREA

FiG- E.1

SCALE {140,000
‘o . 1 _gkm
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Explanation

FIG- E.2

Terrace

Alluvium

Deposits

SL-12

e\’_b'

Sst Formation

0.8/ .

apres

oy oy
WA
s

200

Bst Formation

Siwalik Group

Number of seismic g8
prospecting fraverse
which infersects
the section.

B oundory of
seismic wave
veilociy zone

Seismic wave velocity

{unit in_kmssec) -

s

700 800

Bure- hole Mo, and
depih drilted.
{unit in meter)

[ ——Ground surfoce.

|57 River

Fa1

water level.

Boundary of geclogical
facies. :

Descriptions Thickness
Riverbed Deposi . 15 1o 40 m in the
posits S}_Il, sand and geavel, rnaie channel
Silt, sand, grave.l andt cemented conglomeorates, . 0to8m
Lower Tarrace .
Sift, sand and gravel. ) 3to10m
\ . Thick deposits of clay, silt, sand and gr-;\;el and cemented -
Middle Terrace A i
conglomerates; including large houlders, 401040 m
Brownish color clay, silt and sand with basal gravel. 3to10m
Higher Terrace
Brownish color clay, silt and sand with soft pebbles and underlying residual sail. 2to8m
Mudstone Bed .
Massive and pebbly, medivm to coarse sandstonas;
with interbeds of 3 to 7 m-thick pebble conglomerate beds and argillaceous 200 m+
rock beds.
Conglomerate Bed
Ms-8 Member Massive and pebbly sandstones, 7m
_ Bedded calcareous shales, muddy sandstonaes and fine sandstones; B A
At-7 Member interbedding a intraformational breccia. ©15t020m
Massive mcdi;ﬁi;;ua_rw sandstones; including lzminations and
Ms-7 Member concretions. ’ 25m
Bedded calcareous shales, greenish mudstones and sandstones;
At-6 Member the tower half is thickly bedded fine sandstones. 30m
M .6 Memb Massive medium to coarse sandstones; including pébb!es and cencretions;
. S0 Member fine sandstones are interbedded in the lower. 0 m
At-5 Member - Bedded shates, mudstones, fine sandstones and breccias;
7 argillaceous rocks and fine sandstones arz alternated. 5m
M Massive medium to very coarse sandstanes separated in three units by two layers
55 Member of greenish thin mudstenes; pebble layers are in the lower. 25t030m
) Bedded shales, mudstones, firé to véry fine sandstones and breccias; N
At-4 Member shales are calcareous and hard with thick bedding. 85m
Massive medium to very coarse sandstones with a few intercalations of
Ms-4 Member calcareous shales, mudstones and fine sandstones, 451060 m
At-2 Memb Bedded shales, mudstones, fine to very fine sandstones and breccias; a few meter
- ernber thick calcareous shales are striking in the middle part. 50 to 65m
Massive sandstones with scattereci ebbles; laminations.ard concretion layers
Ms-3 Member N p g y Om
are included. .
Bedded shales, mudstones and fine to very fine sandstones with intraformational
At-2 Member - N ine.to very i i it % m
fragments; fine sandstones are predominant.
Ms-2 Member A thick bed of medium to coarse sandstone. 10m
’ Bedded shales, mudstones, very fine to mediurn sandstones and breceias; _
At-1 Member generally calcareous except greenish color sandy mudstone. 45 m
Massive medium to coarse sa:\d;lones with pebbles; a few meter thick intra-
Ms-1 Member formational breccia interbedden in the middle. 105m
At-0 Member Bedded shales, mudstones and fine sandstones. 15 mt+

FIG- E.2 : GEOLOGICAL MAP AND SECTION OF DAMSITE

SCALE | 14,000
100 200m

S o i e e Lo e S e
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o DG:  Coré drilling hole
B8O~ :
B81- - Lo
O TG Location of -
~ Test Grouting
o TP Tesi pit for earth
-+ - material -
CTP Test pit for coarse
o aggregute of concrete
. FTP  Test pit for fine
aggregate of concrete
R Location of ‘quarry
. rock sompling
= - Test adit ‘
SL- ‘ Traverse of seismic
exploration
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FIG- E3
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FIG- E.4
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FIG- E.6

EXPLANATION

Proflle NO.

Refracfion
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Probable ftrece : of “the iow-

STm———

in the left bank. -

speed  zone

Probable trend of the 27 kmssec to

2.9 km/sec zone “which -se'erné to

correlate  with - Ms

6 Member.

_F’robab!e trend of the 3.3km/sé'c‘to_’

3.9 km/sec zone .which seems 1o -

correlate  with At 3 Member.

The deepest Joyer-ge_né_rul[y represenzis ‘the

) Note:

besement (fresh bedrock) in refraction profile.

" UFATY IRFOSYD 1d¥S T

— speed- zone in the

The trace of the low

2.

tett bonk :p_robubl'y correlates _io the steep

edge line of old river channeis.
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E.6 : DISTRIBUTION OF SPEED OF DEEPEST LAYER

"IN SEISMIC REFRACTION PROFILE
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