Table 7-5 List of Adits
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Location | Hame Elevation Coordination | Length Remarks
(m) X Y (m)
Damsite LY-1 69.99 4,104,028.36 ) 609,639.52 339.00
LT-2 112,08 | 4,104,005.47 | 609,648.86 230.00
RT-3 87.15 4,103,928.92 | 609,471.05 189.00
RY-4 54.43 4,103,967.38 | 609,472,22 174.00
LA-5 146.51 4,103,926.87 | 609,572.73 67.00
RT-6 125,72 4,103,853.50 609,470,177 71.30
Total 6 aditd 1,070.3
Table 7-6 List of Test Pits
Kind of Material Kame Length
(=)
Impervious Core Material B-1 7.0
B-2 l. 5
B-3 0.9
8—4 2.0
B-5 3.1
Sub-total 5 pits 14.5
Concrete Aggregate A-1 1.6
A-2 1.8
A-3 1.4
Sub-total 3 pits 4.8
Total 8 pits 19.3
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Fig.7-3 Log of Drillholes RB-| ond 2

RB- | RB-2
EL=140.0Im EL=133.495Mm
=144.00m L={28.00m
Pg tkgsent) Lu Pg (kgrem?) Lu
09 51015 0 10 203040 50 0-—9- 51015 01020304050
:__.-":ﬂl- ? fooree
O p= o
1] ™
ol o 1 v
<__.ﬂ }
O - O |
< | [0 —
50+ 50 ""“-j
[ —— .>——"‘ - Ba— |
@) Q
0! -y o
L~
. -
-:‘.__”___
1004 0 100 >
O
o)
O
m
o 128
m
144

- Geolegic log. (Conglomerale )

Lu \ Moximum injection pressure
Depth 5 l0¥5 0 1020304050 \  of gonge. {kq/¢m?)
{m} o Lugeon volue
AL
O - \ Woter level (June 23th,'83)

Vi-22



Fig. 7-4 Lugeon Value in Drillholes RB-|ond- 2
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Fig. 7-8 Width of Solution in Drillhole
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Fig. 7-13 Fluctuation of Groundwoter Level
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Table 7-8 Results of River

Flow Measurement

(Unit: m3lsec)

SUe ere 27, Hay 10, Jume 29,  July 28,  Sept 3,

1 - - 17.119 8.039 2.785

2 94,512 94.784 52,228 42.015 33.616

3 5,395 6.350 13.645 2,493 2.476

4 ~ 118.994 67.360 51.189 -

5 - 107.586 60.667 50.410 36.62¢

6 - 117.310 66,525 53.498 40.681

7 - 107.961 54.000 53.000 37.000
—_‘h“;OCatlons of measuresent sites are shown in Fig. 7:;;““‘"“——‘*

Table 7-9 Water Quality Analysis
tocality fo. (S o (ppo) ‘535; E’%ﬁL (br)_(opa) ?33:.;

B-1 14 7.2 435 5.64 72 10.8 268.4 7.1 12.0
B-2 ¥ 7.1 440 6.56 68 12.0  268.4 7.1 4.8
B-3 14 7.2 365 6.80 42 16.8  225.7 6.4 5.8
B-§ 14 7.0 375 7.25 40 8.4 164.7 7.1 7.7
B-5 14 7.1 365 6.80 52 2.4 219.6 6.4 7.7
B-6 F4.5 7.0 390 7.38 62 7.2 231.8 7.} 13.0
B-8 14.5 6.9 390 6.76 56 12.0 231.8 7.4 14.9
B-9 14,5 7.1 435 12.80 54 12.0  262.3 7.1 13.0
0-1 14 7.2 375 6.92 56 9.6 225.7 6.4 13.0
0-2 14 7.1 375 7.08 56 9.6 244.0 12,1 6.7
K-1 17 7.1 480 6.64 12 8.4 256.2 20.9 17.3
XD~1 17 2.3 485 6.76 46 10.8  195.2 20.6 1.7
River 18 7.4 3545 7.20 52 2.2 195.2 12.4 13.0

Vit-51
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Fig.7-15 Frequency of Lugeon Value
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Tadle 7-11 Major Faults in the Vicinity of the Daam Site
Nape Sheared
of Zone Strike, location Chief Location
Faultd Width Drip Confirmed
{ca)
F-1 400 EW-57°N At 120 a upstrean RE-10:
from upstreas end 122.0 ~ 129.5 a
of dam foundation,
Minor faults are L5-23:
numerous in a 83.9 - 89.4 a
range to approxi-
mately 40 a down-
stream of thisg
fault, dut the dam
foundation f{e out-
side the range of
influence.
P-3 10-50 N5-15°E At left abutment Adit RT-3:
of dam foundation, left lateral
65-71°KW The fault has a adit 25 m
strike in the
upstreaa dowvnstrean Adit RT-4:
direction, and dips left laterat
tovard the mountain adit 18 a
side.
F-4 50-100 NI5S°E At left bank side Left bank
of dam site in upstream slope
76-81°nW roughly upstream-
downstream direc- Adfit LT-}:
tion. Distance afddle adfte
from daa site {g 45.5
approximately 60 m, Adit LT-2:
and crosses Kopry- 2 a
cay River approxi- Adit LA-5:
mately 180 a down-~ 39a
S8tream of daa site,
]

* Nazes of faults according to Sumerman {1973)
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Fig. 7~17 Distribution of Solution at Dam Site
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Fig.7-18.  Width of Solution at Dom Site \ -
(Percentage of solution which is more than 2 em wide )
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Table 8-1

Lugeon Yalues Adopted for the Analysis

Unit: Lugeon
Heasured Adopted Values
Item Average ~p—
Yalue Kl K2 ¥
Koprugay
Surface Conglozerate 35.2 40 200 400
{DepLh 40 m)
Shale and
Sandstone 13.3 20 100 200
Koprigay
Conglormerate 5.9 10 50 100
Facies
Shale and
Sandstone 1.6 2 i0 20
Koprigay
Sheared zone Conglomerate 41 40 200 400
(width 40 n
F-1 Fault ) Shale and _ 40 200 400
Sandstone
KGprigay
Sheared zone 9.9 20 100 200
(width 10 @ Conglozerate
Fault except
F-1) e o - 20 100 200
Sandstone
; Curtain - 5 5 5
Grout zone
Consolidation - 1 1 1

Vill4



8.1.4 HWIAKREL LTOBREMRI
(1 o
fAﬁﬂﬂmﬁﬁm&ﬁﬁmﬁﬁﬁﬁ.ﬁﬂﬁ@.§¢§®¥m%ﬁm%®$ﬁ&ﬂ
s ARHEEWET 2 B CHAROPHMANETSS Bl 80m® LRI 40 ©
a} 739 v -5 1L |
bl 730 h-75b (LK E=1,100m, LI L{=500m)
P25 - ARDNTEKEHK EMOTCTFERT T4 ok, 5t e ¥~ % Fig.8—
V2108~ 200, SIHEER%E Fig - 8-3~8-5KAET, Fig - 8-3 # 1
U8-4H732 b h—7v 2 BILLAWHADLLKROKRELAHLL, Fig.8-5
hﬁiﬁﬁﬁkgﬂﬁﬂbﬁﬁﬁo$ﬁﬁﬁ%%?°ﬁ#&#&ﬂﬁﬁﬁox&ﬂuf
AEBELOHRAEL, #2341 L DERAB00m, LEFI00mDBECEAROH
90%#ﬁm?b,coamn,fabtﬁﬁk%bfﬁﬁﬁﬁ&%&%foik§3
BNEKBRBREEIN, SS9 ICBABRK X2 EB b 20,
BEOERIDRBATTIRBEELT, #2914}, b IUEBARRYT A%,
LR T50%, 70%, 90%, K T10%, S0OBOUELYRE LA, SIHEZ (R-1
~R-=3, L-1, L-2)H Fig-8 -3 LUFig-8-4KFahTnd,
1, 730 L EIBAORY T AABIEK,s £AN,
fad 729 PETER, HRE=1,100m, A} (= 500m
(o) - LR £ =55m ER£=250m
D27~ 2ADNHET A Lo TOEREZFig - 8 -5SBIKFT, 7739  BTOEK
DnIDEBH S 4 0H RS,

Vill-s






EL.80M)

 3000m Fig. 8-1 Calculation Model of Right Bank (Slice Section
Legend: Permeability Coefficlent (cm/sec)
{ K] Conglomerate Ki = | x 10°%
i Conglomerate {(Surface Zone) Ki » 4 x 107% —— =~
i e ~
3 | ~
Shale & Sandstone Ki = 2 x 1078 e 1 o A
| - Ik ,‘/
Shale & Sandstone {Surface Zone) Ki » 2 x 107 / N
K L
Fault Zone Kl = 2 x 1079 7
rd
PN I i
L, [F-2],[£-3].(F-4], [F-7] Fouit Zone Ki » 2 x 1079 s, —-d—— ~eet’
o 7 8s v el
_________ ,_._/ﬁ\»/ ~8s {7 EL. 80M
———— - IR Ay i :
S . T ~ TR T T T T T T =TT~ 1l
————— e IR \
— T~ ' \\‘\
L \
/'f,-’// T~ \I\\
et . ),-) Dam
B et -
v -
K i K ety “
K - ey 4
/((‘// vl /;/'/!
P ol Pt ’,({/ A .
T T 7/ e K RS/
\\\ \‘\.. v //;/ /i,/// ,,
TSl8~ e i ey
1,000 ST i K < 2 ali
D - s v, Il’
\‘-\ P é/r" l‘l
N\ S~ ~ “ 27 K /7
\\ ~—. (:,/ P ///;"f/ \JI /,,';{’
\\ e —— l'—.—""/ < ’,} ,/I,"(v
B -'/":___'H— - ra
T s — /';'
~——_ /‘/-..:“"‘ (1
—~ e W /TN R
u - TN N/ // ‘-.‘\ it
e T N / /
/\\\ -~ KS KS 11y ‘\\\ A !l
/Ks - e, ot e
-\\ \‘ P - (—H—’/—_--::-:\\ “ = >
- P ~ e - .
) \__@__I s ":_,/»-' \‘--\ ™\ { i‘ Kdprigay River
: -~ L \
///' \ \ \
S0 / NN ;,’
L0 0N /9y A /
- N\ / NN P |
“~ ! N N —_ !
N\ II / ST /
0 \\ 7 1000 2,000
L \ i /7 ™ | > : 3.(lm . 4000M
[ ]

Viit-?



Fig.8-2 Calculation Model of
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Fig.8-3 Flow Net Diagram of Right Bank (Slice Section EL.80M)
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Fig. 8-4 Flow Net Diagram of Left Bank (Slice Section EL.80M)
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Table 8-6

Total Amount of leakage from the Regervolr

Unit: mnd/min
Permeability . Grout (A) Grout (B)
Coef. ¥on Grouted (EL. - 60 m) (EL. ~ 120 m)
K1 6.51 5.66 5.64
K2 25.24 17.28 15.29
X3 46.67 29.29 23.29
Table 8-7 Amount of Leakage at Dam Poundation
m3/ein
Permeability Grout (A) Grout (B)
Coef. Non Grouted (EL. - 60 @) (EL. - 120 m)
Kl 1.68 0.85 0.84
K2 7.68 2.72 1.88
X3 14.21 4.60 2.87
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Table 8 -6 2 6B & 44, o K4 K, DRRDBARE, 750 b pew 5
&Logﬁf&snw/mm.ya#;ﬂmtma%ﬁfﬁksﬁSW/mm.aehm/
min T, TOXERLDL W,

Ch¥iROBAER(K=30%u : Kepricay BRE O X% ) 23, 7591 H
~TYEBOXAKER(K=5Ly) ERBLTIRLAYE LR v A B X o p-F
ymﬁ%ﬁﬁ%nﬁbn&hcatﬁbfh%o—;.%*%ﬁ&ﬂktk%%@ﬁ&
idém%ﬁx,-yaéb&L@%ﬁTﬁﬁﬁ?mem&&mlﬁo%%oﬁ7ﬁf§
o 1Ky, K, ODBEH—Fv 50 'OMRBEER DO bh, 754 bR Loy
AILRL T, Kr ©32% (779} EL. -60m) 2 IU60%(BL.~120m), K,
T37% 41y SOLONKBOYIELER B,

c@ﬁkﬁ&ﬁ*ﬁ@*ﬂi(¢$%ﬁlﬁ.ﬁtﬁ)&@@%&faynﬁb?b
Fig. 8~200 1% b, X,- 759 b LOBECHARBETFHAARDOS %y
B AGH00013%L 23, BARONTRAHEL LIHRERL 22 o Zwngi,
FLOL L LUK ABOBGES 1 b Table 8 - 8w+ 1 Y 2NBOEKS D,
ﬁﬁﬂ&ﬁ@~9®ﬂ?&?%ttﬁ?ééo

Table 8-8 Examples of Permissible Maximum Leaksge Yolume

(;&nistry of Agricutture, Within 1% of Reservoir Inflow
Forestory and Fisheries Japan Hithin 0.05% of Reservoir
capacity
Semator Wash Dan U.S.A 246 m3/min
(Earth Dan, H = 29 m) P
Feistritz pam 3
(Rockfill Dam H = 22 m) Australfa 180 a’/min
Bistrita Danm 3
: N
(Rockfill Dan, W = 130 fr) | Rumania 60 % 120 =°/nia
-
{Reference) K3, Non grouted
Begkonak Dam Turkey 0.9 2 of Reservoir Inflow
(Concrete Dam, H = 165 ") 0.013 I of Reservoir Capacity
46,67 m3/nin
]

VIIEL-22



‘WO =13 ~ w2 N3

UDIMIDG BUOZ YL PAIGID 9Q 04 2D ¥ 8 TH 1 EXJOWDY

I . Pz iy A A
- e . ! ; - -
Wwwﬁt_iwoh X nt,rﬂo_ xw 7 (PUOZ25NS) 3j0sewai0ued o) \\ \\ [ \ / o
I e o oo | Y| doRuoIBuey (3 .\\ \_\ \\ / \ \ \__
(05 WD) A | (SOS/WDF (WD) D | sisedag Jenly () Vs / / \ [ / ocl-
W3IBRLI0D A0 puabon \\ \\ ry \ /
wozi=13 \\ / T !
\\ \\ / \ / / 00!
/3y A
\\ / [ Fh %
! \ \\ ! \ / V_ \ \ ___ Q"._vu
/ / / / [ f
¢ [ /
IIIII ——— e ———— [y
emmm_——— e = = e ....IL‘I.II.I\ mv_‘ ,_II.P.II llllllll IO.._
S ‘i i
050w L A oc
0014
. e e ......8...8.&...J\>¢T\ﬂ&gbé!.:, b ES_..

uol4DPUNOS WO JO |3POW UolRINIDD  9-8'5Id

Vil-22



‘WOZ!~"T3
~wQ9 13 UIWag 2UCZ
O PIIIAdD 3Q CLAIO NG ZH ! SuDWEY

T.an PRI _zu_
| gQIXb [ OIXT 1 OIX & 3|
J.o_x« PTER _1o: 2 [s9]
_?o_um Ol X1 o O1X N_ 8!
201X % (o OIXZ (01 ¥ ¥ (¥
101X | L0IXg |0t X ﬁ 1
L1aQIX 1T 501X G EXCTE NN

\ A YN AT o) 1|

wOZl=""3

/)

LUDID1L900 b:_aooeg&

U0Z 4iN0S (R
OZ 4feg -3 O
(SUOZ 00UNS ) SUCISOUDS g AIOYS )
UOISUOS g Bjoys ﬂ.mu
(SVOZ 104NG) IDJawo|Bucs &%
Absswoiduoy N0
sysdaQ sony 1§D
pusban

[ Ee i T I

| N

w02

(1=-8) %uog by 40 13pon uoneINdI0] L-8 b1

ViiL-24



VIil-25



Fig.8-8 Calculation Model of Right Bank (R-2)
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Fig.8-9 Calculation Model of Right Bank (R-3)

Permeability
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Fig. 8-11
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Fig.8-12 Seepage Flow Diagram of Right Bank (R-1-0l)
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Fig.8-13 Seepage Flow Diagram of Right Bank ( R-1|~03)
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Fig.8-14 Seepage Flow Diagram of Right Bank (R-1-Al)
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Fig.8-15 Seepage Flow Diagram of Right Bank (R-1-A3)
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Fig. 8-16 Seepage Flow Diagram of Right Bank (R-1-Bl)
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Fig.8-17 Seepage Fiow Diagram
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Fig. 8-18 Leagkage Per Unit Length

Right Bonk
Non Grouted Grout{A) €L -60M Grout (B8) €L -f20f0

60— —! —

N

Leakage (L/mintn)

teflt Bank
tion Grouted Grout (A) EL.—_GOm Grou! (B) EL - {2OM

N e lToutlA, S
50 -

Dam _Fourxiglion
Hon Grouted Grout{A) €L -60mM Grout{B) EL -t20m
T 160~ - 160r— A
i
t4f————--1- 190 —- - —— ] 1o} —— -

e o 60} e
‘ﬁ_.—J._/()"\Z 40 e e ___—‘ —]
i X
b | 20— - "_i'/
| —
1 —_—
i K2 K3 OK; Kz Ks
Pesmeablity Coefticient Perrreatitity Goefticient Permeability Coeffigient

Viit4s



Fig.8-19 Total Amount of Leokage
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Fig.8-20 Correlation Between Reservoir and Leakage
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