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 T1lus.-3.1! TYPICAL REFRACTION PROFILE



GROUTING WATER PRESSURE TEST

DEPTH STAGE PRESSURE " PRESSURFE
_m) _No. (kg/cn?). - (g/en?)
0~ |
5 - S
10 - st Stage 1.5 1 1.75 = 1
s - 2ud Stage s | 1=~ 2.5 =1
20 _ 3rd Stage 3.7 1= 2.5 = 3.75= 2.5~ 1
o5 _ ﬂggﬁggégg 5.0 | 1-3 =5 =3 =1
30 ;. © 5en Stage 625 - 1=3.5 =6.5 ~ 3.5~ 1

I1lus.-3.2: PRESSURE -O?.GROUTING AND WATER PRESSURE TEST

“Without Supporting _ . a Suppdr’réd

] .:

o

o] o

wi O

-e

L

Excavated Areg i @ Log 8 150
A= 2.89m° : s
: @ g wi50 -

@-Log 8100 or 0100
Excovated Area
' A=3.42m?

T1ius.-3.3: SECTION OF TEST ADIT



LOAD (ton)

DISPLACEMENT {x 10" 2mm)

! {*" : The Modulus of Deformation (D}
1 — 11" : The Modutus of Elasticity on the
Tangential Slope {Et)-
11t — 11{’: The Modulus of Elasticity on the
' Secant Slope (Es)

= Application of Load
——o-— Relaxation of Load

I1lus.-3.4: ILLUSTRATION OF LOAD-DISPLACEMENT CURVE
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ii.

114.

iv,

vi.

vidi.

vidi.

ix.

Table-E.3.1:  GEOLOGICAL SURVEY ITEMS

Survey Item _

'Geologicél mapping:

Reéervoir atea.(liio,OOO:in ééale)
Damsite (1:2}000'in'séale)

Core drilling in the damsite

P#rmeébility test in the bore-

holes -

Selsmic’ refraction prospecting
Damsité-'

"Borrow area

Test aditting

In-situ rock tests

.Plate'ldading test

Bibék sﬁear test

Test grouting in one site

Test trench for geological

.ovservation

Rock test in laboratory

21

20

17

15

34

Quantity

100 km?
1.8 km?

holes, 941.5 iinear meter
in total

holes, 116 stages in total

profiles, 9.75 km in total
profiles, 2.6 km in total

adits, 100 linear meters

in total

poiﬁts
blocks
holes, 170 linear meters

in total, _
grouted in 21 stages

Lugeon tested in 26 stages

trenches, 146 linear meters

in total

pcs.

Table-E.3.2: ACTUAL PROGRESS OF.FIELD'WORKS ON: GEOLOGLCAL SURVEY

Survey Iten

1981

Geoibgiéal"ﬁépﬁing S S -
Seismic Refraction Prospect.
Core Drilling

Permeability Test

Test G;Outing o
':Test'Adit Eidavati0n
'IhASifu Rbék Test

Teat Tfénch Excavation

]
il
H
d
|
I
1
1
it




Table~E.3.3: SEISMIC REFRACTION PROSPECTING;LENGTH

AND LOCATION OF PROFILE LINE

Length (m) .

Line No. : : : - =
- : - -0On. Land  In the River  Total Site
8L -1 605 195 800  Damsite A .-
2 310 190 500 - Damsite A
3 300 - 300 Damsite A
4 200 - 200 Damsite A -
5 200 - 200 Gravel Déposit A
6 . 500 - - 500. . Damsite A
R 200 - 200 Damsite A
l8 400 - .500 _ Damsite A _
9 250 - 250 Damsite A
10 935 170 1,105 Damsite B
11 860 140 1,000 Damsite C
12 600 - 600  Damsite B, C
13 1,000 - 1,000 Damsite B, C
14 300 - 300 Damsite A
15 760 140 900 Damsite B
16 630 170 800 Damsite C
17 © 705 - 705 Damsite B, C
SLG - 1 l,iOO - 1,100 Gravel Deposit B
2 l,OOO' - '1,000 Gra#ei erosit B
3 305 - ;305 : Grgvel'ﬁeposif B
4 310 - 310 Gravel Deposit B
Total 21 Lines 11,470 ':1;005 12,475

Note: See Fig.—E.3 fdt each site



Table-—-E. 3| 4:

MAIN INSTRUMENTS AND MATFRIALS USED

_Table~E.3.5:

I. Damsite . .

Ttem Name : Deeqription Quahtity
Amplifier OYQ: TR-4-24 _ 24-channel 1 No,
Field Graph OY0; Model-1230  25-rrace 1 No.

Detector HALL-SEARS; HS-J T 30 Nos,
Blaster KOKUTO RIKEN; GB-105 o | ' 4 Nos.
Takeout Cable GT-12 - 12-channel - 4 rolis
Relay Cable GR-24 24-channel 3 rolls
Linagraph KODAK; ‘Fype 1895 SPEC 2 23 rolls
Dynamefe | 218.4 kg
Detonatof 801 pes

TAYERED VELOCITIES AND CORRELATIVE GEOLOGY

" 5th 1ayer**

{: 2.6 to
3.1 to

Zoning Velocity (km/sec) . Correlative Geology
Ist layer® 0.3 ﬁo 0.5 ‘Top soil, talus eeposits and surfacial
- Joose layer of terrace deposits
.. 2nd layer 0.5 to 0;8_' Unconsolldated clay, 311t, sand and
. C gravel; terrace deposits, re51dual
3rd layer 0.7 to 1.3 s0il 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

3.0 Bedrock; soft rocks

_3.8 Bedrock;'moderafely_ﬁafd and solid'rocks_

I1. Gravel Deposit B Site

Zoning. Velocity (km/sec) : :-Correlative'Gebiogy
1st layer . O.3_to.0;4 'Top soil, silty soil
2nd layer 0.4 to_O;G Loose sand and gravel
3rd layer 1.1 to 1.4  Loose |
4th layer 1.6 to 1.9  - 1 _ .Saturated seedzana gfevel
Sth layer S 2.2 ;5 2.5 ~ Dense ' ._ ' SRR
b6th layer#®* Z;S-te'B.S - Cemented conglomerates and/or bedrock.
- (Inferred) : :

‘% Uppermost low-speed layer

#% Deepest

layer



Table-E.3.6: CORE DRILLING LENGTH

W

Length Drilled

‘Location Time Drilled

* Holes‘&rilled_before F/S stage

HOle No, (in Linear Meter)
DG-1% S 37.2 A3 'Left Before F/S
DGhéﬁ__ : ' 50 A Left - do -

. DG=3 . 31.3 A; River = do -
B80-1 . 40 A; River F/S Sfégé I
B86¥2‘ ' 40 Aj River' _T_do.“

‘B80-3 45 A; Left - do -
B8I-1. 30 A; Left F/S Stage II
B81-2 .. | 50 B; Left - do -
B81-3 - 50 ' B; Right ~ do -
B8I-4 o 40 Ay Right - do -
B81-5 50 B; Left - do -
B81-6 o . 36 | B; River ~ do -
B81-7 . . sp G;  Left - do -~
Béi—é | . o '40 A; Right: . - do ~
B81~9 | | 40 A; Left —do -
B81-10 o 40 A; Left - do -
B8I-11 - ' - 30.5 B; River' : - do -
B81-12 ' 60 B; Left - do -
_B81-13 - - S 50 B; River ~ do -
B81-14. . 50 S C; Lefe - do -
B81-15- | 59 B; River - do -

B81~16 - 50 C; Right - do -

B$1-17 . so : B; Right -~ do —
B81-18 ° - 50 | C; Left - do -

- Total lengthi.. _ 1,060 m A-site 11 Hbles Before F/S 3 Holés

(F/S stage total © 94105 mYy B site 9 Holes F/S Stage I ~ 3 Holes

- ' . IC‘sité.' 4 Holes TF/S Stage IT 18 Holes
Note: A; : Dam site A '_ Left, : Left bank
.B; ;'_Dam sitg_B . . Right.:"Right bank
C;.f Dam Site'c River : Riverbed _
' " F/S' i Teasibility Study
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Table~E.3.8: APPLIED PRESSURE IN.
THE WATER PRESSURE TEST

Depth Overburd_(_an/l StageL%' Applied Pumping _Pressm:eL:Ji
(m) Pressure = No. ‘ (kg/em?)
(kg/cm2), - . -
o S— 0 - e
. 1 1l =2 =1
54| —— 1.25
S - 2 1—=2—=3—=2—1
10+ ——— 2.5 -
| " 3 1 ~2.5->4-~25-—=~1
15+ —— 3,75 . ‘ —
- ; : 4 1—-3—=5—3—=1
20~ —— 5.0 : : ‘ e
. : 3. 1—-3—=5—=7-—=4 -2
254 —— 6.75 — S S —
S _ " & 2-—=4 =6 —8—=35—3
304 — 7.5 -
S 7 2~ 4o ] m 9 =6 3
354 —— 8,75 - ‘
. 8
40 — 10,0 . . .
o 9 2->5->8->10->7-~3
454 — 11.25 16_ (Thé_same'pattern was applied in
: L the stages. from 8th to 12th)
50 —— 12.5 o
' o 11
60— 15.0
Remafks: : The density of oveibﬁrden;isfassﬁmed as 2;5 g/cm3.

; The section léngth of a stage was fixed in five meter
. in general, : T

/3 Ptessure was varied from left one to right one in the
same stage. - o
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Table-E.3.13: EXCAVATED ADTT LENGTH

Portal " “Tunnel
Adit No. N L UL Substiluted | Fore poling L ' Tv
| Nos. m m[ N Nos| Lm [ NNos| L. | m m?

(Ta-1 | 4 | 15 {aos| 9 |os | o o | s0.0! 150

TAs2 | 2 |20 (385 4 |as5i g 7 15007 150

Note: N i Number of supports L. . Tunnel linear ienath
- UL® Unsupported section linear length
TL: Total tlinear length

Table-E. 3.14:

Ttem

A. Laborers engapged

B. Equipments:used

. Adr-compréssor
Leg Drill
. Pick Hammer

Generator

Vo W N

Water Tank

6. Pump

7. Bench”Grinder.

C. Material consumed

1. Dynamite
2. Detonators
3. Timber
4o -
- do -
- do -
4, Fuel

 FURUKAWA;

- Logs; 100 mm dia;;<1,800 L,

TV ¢ Total excavated voelume

LABORERS, EQUIPMENTS AND MATERIALS

FOR TEST ADIT EXCAVATION

Description
Drillers
Common Labofs

Total

HOKUETSU;
322D-LB56
FURURAWA; CA-7
YMG-35; 110 v, 3 kVA
0.3 m3 -

KOKEN; MG-5

Made in India
Made in Tndia

Logs; 150 mm dia. x 1,800 mmlL

Plate; 200 x 1,500 x 40 nn
Square; 100 x 100 x 3,000 mm
For DieselTEngines

PDR~370, 10.5 m3/min;

314 Man-days
500 Man-days

SlésMan—days

1 No,: 150 Hours
2 Nos: 133 Hours
2 Nos_ _
1 No@::377-Hours B
| 1 No.
1 No.
1 No.

1,025 kg
2,422 pes
60 pcs
40 pcs..
5,127 w3
1.83'm3
2,240 Lit.



Table-E,3.15: TEST ITEMS AND NUMBER OF SAMPLES TESTED

' Rock Group
Test Item - . :
: IT 111 IV
1. Appérent specific gravity, 1 1 1
water absorption and porosity ' :
2. P-wave and S—wavé velocities 3 2 2
(air-dried state)
3. P-wave and S-wave velocities 3 ~ -
{saturated state)
4. Unconfined compression té_st - 2 2
5. Poilsson's ratio 3 - -
(air-dried State')_
6. Pelsson's ratio 3 - -
- {saturated state)
7. Brazilian test 3 - -
{tensile strength) :
8. Trdiaxial compression test - - -
(§3 = 10 kg/cm?)
9. Triaxial compressfi:on test - - -
(g =20 'kg/cmz)
10. 'Weathéring test - -
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