Fig., 1-14
Lugeon Test Data Sheet Stage No. 1
Location | Main Dam [Nameof hote| D~ 2 | Depth(m)|10,0715.0 | Lo gf etl 5.9
Hight of . Length of L. . X
Water Levell ¢ g gauge (my| 0.5 rod  (m)| 10.5  [PirectionDiplyeedoay
Diamiter of Type of .
pipe {ay) 35 packer Expansion Date 12/9
Reading |Head loss\Corrected Amount of injection per minutes (£) Average |Average
of gauge hs press;re : 3 3 7 . amgmt ﬂgxi ¢ very
Po ) o
Gef/w)i  (m) | (kelso) i 7 8 ] “T0 | (binin) (2Aninqn)
. 12 13 9 13 12
0.0 0.1 0.1 11 11 12 12 11 11.4 2.3
' : 18 25 26 26 25 . .
1.0 0.4 1.1 55 25 26 95 26 24.6 4.9
_ 38 38 37 37 33
2.0 1.1 2.0 58 39 38 38 ER 37.8 7.6
55 56 54 55 56
4.0 2.2 e gg % ;-;g —¢ £ 55..2. o 110
: 70 12 71
6.0 3.7 - 5.7 o) 70 71 55 il 70.8 14.2
53 53 52 53 52
4.0 2.0 - 3.9 TY 5] ) ) 0 51.7 10.3
23 22 20 20 23 '
2.0 .3 2.1 5 A 7 53 o1 21.8 4.4
25 25 25 24 24
1.0 0.4 1.1 A 33 b7 5t P13 24,3 4.9
_ ] 15 - 15 14 14 13
0.0 0.1 0.1 13 1 15 14 15 12.9 2.6
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! H ! 3 i
. M ! H
i P 5 Vaw A= 219
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3 N R : {kgl Ax) -
- B ! B ' H i i
z : _ LA : ' ; ! P=Po+Twlhi~hz-ha) (kelomd
Z 10 i T ooy P i i : i l B Corr!;utd pressure (kpl )
T T ] b e
- . . : . H ' i H 1 i H w we w
- T [T T T T T T ] moacin
z - = am— | e Qo Average amount £ min)
T I i T I L ¢ Lengthof Rod (m) .
i E . = | ; : T : 7 i i P i - i & ¢ Aceslficient (7X10° min’/e%)
. I T S E | i ! : i " Al 5 i gauge
il i T | L-‘.' ] {Reading of gavge)
- g g - - =l o]
i : L - _L - ] | TETES iy PRI
NS S T P Rl '
I ST z| T
w1 ol IN
0 5 , 10 15 mu:lV- =
Average amount for every meter ({-min‘m) Q £= length of

test rection -
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(M 1) aamssad poIdaiinD

Lugeon Test Data Sheet Stage  NO. 2
Location | ain pam [ome of botel 1. g | Depth (m)15 6™ 20,0| mesion i | 5.0.
wate(:;n %evel 1.0 g;\ig‘é _"('m) 0.5 i‘:é‘g"';.‘:f) 15,5 [Direction,Dip| Vertical
gi;ﬁ’i}iﬂ, ;’ f [ 35 - gﬁirﬂ f Expansion Date 14/9
Reading [Head lossECorrectled Amount of  injection per minutes (£} AVeragte Ave&;ﬁﬁe
of gguge hs press}:;re : 5 3 + . 5 . 8mau; ngrl every,
el o) (m) | (kef/o) 3 7 i ] 101 (&inin) ke inm)
' ' - 21 21 20 19 19
0.0 0.4 0.1 19 yas] 153 0 14 19.5 3.9
. 31 29 L 25 X .
1.0 1.0 1.1 70 ~28 1] 75 37 "30.0 6.0
34 51 30 36 41
2.0 1.8 2.0 38 43 46 41 43 40,3 | 8.1
62 60 60 Y 59
4.0 3.8 3.8 %3 %g %? ;; : ;; 59.1 11.8
6.0 5.7 5.6 73 73 T 92 73 22 | 72.2 ) 144
50 -4 49 23 45 }
20 | 12 | 20 P332 . EE
' ' 27 26 .26 27 26 . :
i 18 18 17 17 18
0.0 | 03 | 01 T F— 175 | 3.5
| r—
i i ] i
: [ E ! '1 '! | E l ] ] | Luguf‘n:;a1ne _
T T R
5 . ! u' E I ! E - ] Maximur prassure 5 6
[ i ! t I | I I l { ket A2t} *
el : “{Critien]l pressure | .
: oo L { L Ut ) -
. ¥ 1 ' ] i . "
: : | el i ! P=Po+ fw (hs=hp—ha) (ke
] : L | l . { i [ ll P ¢ Corrected pressure (kuf A')
10 : —— S e : Py : Keeding of gawge. (kpi/f)
e Lo T A T ] ) Tw: Unkitwelght of water
: P b T ha= aQBL
- et — - Qot Aversge amount (£/min)
co . N L : L ¢ Lengthof Red (m) _ -
' ; R | l I ; l | & b Accefficient (’:'xlf_smlnz/ﬂ"'-).
T B A 7 |
3 T T - T ' (Rendign?ﬁ )
3 . ' : : L AT ' ; et Pump
’.- . ! | | l l - A |. AI i = Eofosars .. TR TR
NN 17
I : l ) ‘ ' l L_JJQ . E . g ‘Mler.l.evai
l ' ] P',J‘;' ' i £ --',—:H Packer
0 - 5 10 15 m-{ ot pe—
Average amount for every meter (&-minf) Q A €= Length of

test rection
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Lugeon Test Data Sheet Stage  No. 3
Location | Main Pam [Nameof hole] p -2 | Depth(m)izp,0~ 25,0 Lesholtest) g g
: i L h of . . N
Water Level |3y | EER Yyl 0.5 | rod tmy| 2.5 DirectionDinlvertical
Diamiter of Type of :
pipe. (Z? 35 packer Expansion Date 15/9
Reading [Head Joss\Corrected Amount of injection per minutes (£) Average |‘§t}'.,%{;'§ﬁe
of gauge ha pressl.;xre i 5 3 i 5 amgmt r’n‘é‘i every
Fo ¢
&el/a)! - (m) | (kelAor) 6 7 8 ] 10 (Emin) {2 minm)
Q. 4] Q 0 Q
0.0 0.0 0.2 0 0 0 0 0 0.0 0.0
_ 0 0 0 0 o__|
1.0 0.0 1.2 g 0 0 0 0 0.0 0.0
0 0 0] 4]
2.0 0.0- | 2.2 0 0. 0 0 0 0.0 0.0
40 | 00 | 42 g g b g 3 0.1 | 0.0
0 Q 0 (0 0] 0
6.0 0.0 6.2 o 0 0 0 0 0.0 0.0
: 0 0 0 0 1
8.0 0.0 _ 8.2 3 0 G 5 5 0.1 0.0
. (¢} 0_ 0 0 ‘
100 | 00 |02 3 g 2 2 0 00 | 0.0
' - ' 0 Q- ] 0 T - :
) 8-0 0-0 8-2 0 0 0 0 0 0-1 0-0
Q 0 0 1 4;
0 0 Q 9] 0
4.0 0.0 4.2 ) 0 0 0 0 0.0 0.0
RPN ' 0 0 1 0 0
- 2.0 0.0 2.2 p o 0 A a 0.1 0.0
. Q 0 ¢ 0 4]
1.0 0.0 1.2 Q 0 0 i 0 0 0.0 0.0
; 0 0 Q 0 0
0.0 0.¢ 0.2 [— 0 0 0 P i 0.0 0.0
P P _ N Lugson v ,
L L B 1] ™ | oo
S ! i : - Calcsiated Lugeon
g L i ! | | Value { Lu’) -
3 e -
o i i
5 ; : Ma(x‘l::{ur/:ép;essun 10.2:
3 1 tie -
é ) | : T I I Crigﬂa}&p;eamm -
2 S NS J L P == oot 7w (hy ~ha—ha) (kgf/ec)
N O N S O O R Ry vt
£ T NI - : — Pp: Reeding of gawge  (kef o)
3 T - [ ' i | B Twt Unitweight of water
— T I P hr=aQbL _
& ! ! i ' I { | | I - |
7 R D — . ‘ . Qo+ Averege amwunt {£/min)
N SR o i P L ¢ Lengthof Rog (i) '
- l T ! T i ‘ i T I o ¢ Acosfficient {7310 % mind 29
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L & [ [ Packer
0 5 10 , 15 mv.:l- N
‘Average amount for every meter ({/min‘m) Q : £= Length of

lest section .

A - 25




No. 4

Lugeon Test Data Sheet Stage
Location | Main Dem [Nameof he| =2 | Depth(m)| 25,0 30,0 ccfon ey | 5.0
i X L h of : : ; N
Walerm lsevei 0.7 ;i;gl}é o((m) 0.5 - :;Iet ) r‘; ) o5.5  [Divection,DiD) yareieal
Doteri % | pme | memsin boe | o
Reading |Head loss'Corrected Amount of injection per minutes &) ,:vei'agte A(%%Em‘
of ggme hs pres%)re i 5 5 i £ “er-l et ry
kel w):  (m) | (kef /o) ((JS 5 % 3 1(;0 (&Anin) [8sminsn)
0.0 | 0.0 | 0.1 5 5 5 5" 5 0.0 | 0.0
o | 00 | 11 }—2 g g 20 0.0 | 0.0
0 4] 1 { 0
2.0 0.0 2.1 0 0 0 0 0 - 0.1 0.0
0 0 0 1] 0
4.0 0.0 4.1 ) ) 0 i) il 0.0 0.0
6.0 | 0.0 | 6.1 1 0 21 20— 02 | 00
80 | 00 | 81 —3 3 32 01 | 00
100 | 0.0 | 101 9 9 I 0 1 03 | o0a1
8.0 | 0.0 | 81 g g' 3 g ' (1) 01 | 0.0
60 | 0.0 | 61 3 9 g g 0.1 00 | 00
40 | 0.0 | 41 : : 2 g2 o1 | o0
- 0 U 0 0 3] - _
2.0 0.0 2.1 4] 0 4] 0 ) 0.0 0.0
0. . 0 0
1.0 0.0 1.1 o é g ) H 0.1 0.0
. 0.0 0.1 0 0 0 0 0 0.0 0.0
0.0 0 0 0 3] .0
R I NN vy | g4
: ; , . P— Caleulated Lugeon -
135 o b ! i vaine (Lu”)
a2 ) e =
g | ; i I ! i Mnix;'::'%umn 10‘1 .
E i ! T ; 7 Critieal pressure '
z P b | 1o kel A) -
b : : ' bl P=Po+ T (hy~ha=ha) Uit/
Gz R A [ [ N R i P : Corrected pressure (gt &)
z 10 s ; - “Po* Reading of powe (kgl/aw)
3 v ool N i i Tw? Unitweight of water
—~ [ | T e B haaaQ%L
& et — e - - - - " Qot Averape smwnt (£/min)
N P L P P o i L t Lepgthof Red ()
i\, . T — T T @ ¢ Acoeificient (?X]O_Smm/cz
— [ . Vo L R
R N g
ST T T - (Reasing of pauge)
| R L | e || o S,
I ‘L : va Water Level
i . ek bl Packer
0 5 . 10 15 - ZJ\:J— T‘: . } _
Average amount {or every meter {{/min‘m) @ S ' £ E::;ﬂt:tr
. . - ! i0h .
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(myyi) panssard paIDalin]

Lugeon Test Data Sheet Stage  No. 5
Location | Main Dam [Nameof hole] D~ 2 | Depth(m)| 30.0735.0 i;:m: arn)teu 5.0
, Hight of . Length of e .
'&fn’ate;]lje»'cl 1.0 galgge o(m) S 0.5 rod - (m) 30.5  irection.Dip yoreseay
Diamiter of Type of s
pilgrgl (i;()) 35 packer Expansion Date 17/9
Reading |Head lossiCorrected Amount of injection per minutes (£) Average |Average
of gamge pressure amount Tot every
Po bs P i P) 3 3 5 Qo t
el ) (m) | (kef o) 6 7 5 g 10 (&nin) (L i)
' ' 0 0 0 Q 0
0.0 0.0 0.2 0 0 0 0 0 0.0 0.0
0 0 0 0 g
1.0 0.0 1.2 0 B 0 0 0 0.0 0.0
0 [4] 1] 0 0
2.0 0.0 2.2 o 0 ) 0 ¥) 0.0 0.0
0 0 1 '
4.0 0.0 4.1 8 0 0 0 (i) 0.2 0.0
: 0 0 0 0 1]
6.0 0.0 6.1 1 4] 0 0 0 0.1 0.0
‘ 0 1 0 0 i}
. 8.0 0.0 - B o o 1 ) 0 0.2 0.0
. 1 0 0 1
10.0 0.0 10.1 1 0 0 0 g . 0.3 0.1
_ : 0 Q 0 o__| Q
8.0 0.0 8.1 é g 8 - 0 0 0.1 0.0
" a 0
6.0 0.0 6.1 0" 1 0 0 0 0.1 0.0
o e 0 4] 0 0 :
4.0 . 0.0 4.1 5 ) 0 o o 0.1 O.Q
0 4] o 0 0
2.0 By 0.0 2.1 8 8 8 8 é 0.1 0.0
1.0 0.0 g 1.2 5 : o ' 3 0 A 0.0 0.0
' : ' 0 4] }
0.0 0.0 0.2 g g ) g 0 0.0 0.0
Ll L I L |
L : ; Caleulated Lugeon -
15 ! I I i V¥alee {Lu}
| i e ’ Ma{x;‘::{w,g;umn 10.1
; 3 ; B & - . Cr%;i;;/lﬁ;;eamu -
: . ! L ! : : | P=Pp+Tw(h1-he=h3) {lat o)
) l . ; : H * i ; P [ P : Corretied pressure (ki af)
10p .t ! i e - Py : Reading of gavee (kgl )
I ’ : E I Twt Untweight of waies
RN ! ha= Q8L .
e L - - - . . Qo ¢ Average arnount (£/min)
R S I F ! ; I Py L ! Lengthof Red {(m)
e ; : e I ; & ¢ Aceefficient {7 %10 S mint®
HEEEENEEREN L .
NS | ! ,
T eI j i (Rending of paes)
— e L : - el
' - I TR R T EREN
2| e Water Lovel
b .
; & Packer
K 1 <
o . 10 B | 20 l; :
' ‘Average amount for every meter ({/minm) @ || €= Length of

test sectien

A-—
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Lupeon Test Data Sheect Stage  No. 6
Location |Main Dam [Nameof'hole] D -2 .D?-PU} (m)| 35.0740.0 E::ﬁ: :;.)u“ 5.0
; Hight of - Length of Int 3 H »
VaterLevell 3 0 | gauge (m)| 1.5 | red (m)| 36,5  [PirectionDiFlyorpion
Di 1 T pe of TR~ :

. pllgg]n(i:‘))f 35 Pa};kel‘ B('PEHSIOH Date 19119
Reading {Head lossiCorrected Amoint of injection per minutes (£) Average A;,f,fﬁﬁe
of gavge | - b ipressure - amount Jor every,

Po . P i 0 7 5 Qo
Gefrw)!  (m) | {kel/ov) 3 7 g 9 10 (&in) Kl minto)
-0 Q Q 0O 0
0.0 0.0 0.3 9 5 0 0 0 0.0 0.0
: 0 - .0 0 .0 0
1.0 0.0 1.2 0 ] 1 0 0 0.1 Q.O
U 1] 1] [ 0 —
2.0 0.0 2.2 Q) B i 0 0 0.1 0.0
4] 0 1] 0 1 :
4.0 0.0 5.2 ) 0 i) o T 0.2 0.0
6.0 0.0 6.2 0 5 0 ) 1 0.3 0.1
QO -0 0 1 0 )
8.0 0.0 8.2 R 1 O 5 0.2, 0.0
00 | 0o | 102 —3——1 0 i 9 04 | 01
0 0 1 i .0 Q - e
8.0 0.0 8.2 i) 1 ] 0 ) 0.2 0.0
. 0 0 1 0 o _ ' '
6.0 0.0 6.2 0 0 o 0 1 0.2 0.0
0 0 0 0 0
4.0 0.0 4.2 0 o 1 0 0 0.1 ' 0.0
20 | 00 | 22 9 T - 8 01 | 0.0
: . 0 0 . 0 0 0
1.0 00 1 1.2 : e : 0.1 | 0.0
‘ 1 0 0 0 0 ' .
0.0 1 0.0 0.2 5 o_ 0 0 o 0.1 0.0

P i i U value :

AN SENEEEEEAE L ey | oo
. I ' L - ‘| Calcuinted Lgeon -
% Vo Value {1u") .

("la ' II i j T Maximom pressure | .

Sl - Gt | 10.2

RN 7 el M

= : : RN . _ _

= i LI LI : : P=Ps+ 7w (hi~ha—ha) (ket/z) -

g 5 S : . N ; i i P : Corrected pressure (igf i)
% 106 - . — - L Py: Reading of gawge  {kgl/&)

. b ;o TS R 'y P . Twt Uritweight of water-

. ] R K R I hs=aQll

& —— _‘ o e — - " Qo7 Average amount (min)

3 R P L : Lengthof Red (m)

;.\ i - : ; ——— - @ t Acoetficient (7 X1 mint/c)

O S A A N 3 * e
T i
RN EEEN i

| ol S
, HE .
¢ . . 1T & € ‘Packer
0 5 _ 10 15 20»]7 L‘ —
Average amount for every meter (4-min-m)y @ £= Length of

1est secifon
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No. 7

(m/jﬂn) a.nms._v.id paasaann

Lupeon Test Data Sheet § tage
_[.oéiation Main Dam :[Name 'nf.hulc p~-2 | Depth(md|40.045.0 | Lt oyl s
Hight of Length of . - .
\Yate(x;n Lievel 1.2 g;ﬁge °(m) 0.5 mdg (m) | %0.5 Direction, Diblyortieal
Do
I R R EY.
Reading |Head loss‘Corrected Amount of injection per minutes (&) Average A.-‘.';%{me
of gauge pressure amount UF every
Po ha P 1 2 3 4 E Qe |Mel
el a)!  (m) | (kglrw) 3 7 3 9. 10| (&nin} Klnin )
1] 0 0 0 0
0.0 0.0 0.2 B ) 0 Y 0 0 0.1 0.0
: a_.. 1 0] 0 0 -'
1.0 0.0 1.2 ) 0 0 0 0 0.2 0.0
0 ) 0 1 Q -
2.0 Q.O _ 2.2 0 0 — 1 0 0.2 0.0
: 0 4 0 0 1
4.0 0.0 4.2 0 0 0 ) 0 0.1 0.0
6.0 0.0 . 6.2 3 0 0 1 0 0.3 _0.1
K : 0 i 0 1 1
8.0 0.0 8.2 A | 1 0 5 1.1 0.2
0.0 | 00 | 102 Z B — Z Z 1.7 | 0.3
o 2 . 1 0 0 0
8.0 0.0 8.2 i 0 1 ] 1 0.6 0.1
‘ 0 0 1 0 4]
6.0 0.0 6.2 a 0 i) i 0 0.2 0.0
0. D 0 1 4]
4.0 0.0 4.2 . g ) 0 1 0.3 0.1
2.0 0.0 2.2 0 IEGE 1 g g 0.1 0.0
10 0 0_ 0. 0__|
1.0 0.0 . 1.2 - 0 1 ) 5 0.1 0.0
' 0 0 0. 0 0 y
0.0 0,0_. 0.2 0 0 1 0 0 0.1 0.0
e vy | o
N ! N T Ve Loy -
r i i ] | . '
i ! l : % I { l M'(x;i'f;;“feg“m 10.2
- . ; T Crltical pressmre
i 2] \ i H . | (gl o) =
_ ' : e - L _ P=Po+ 7w (hy~hz—hs) Cieel/cm)
tole : : i AU NP O I B P Corrected pressure (lef /&)
T s —— - Py i Reading of gawge (kef o)
HE | A l G b P Twt Unitweight of water
Dby o E ! ! Lo ) mmaQbl .
o s L M e I I Lt i E I Qo :- Average amount (£-/min)
N R i T I L : Lengthof Rod (m) = -,
R B I T S I I I B A
RBEEEEREEEENEE | um
5‘__ i i : T ] l. I {Reading of gaupe)
- T T i = == Pumgp
NN oo .
-+ =] e Water Level
¢ ) ) . - & ) Packer
0. 5 16 T 29«»] N
: Average amount for every meter ({-min‘m) Q : £= Length of

test pectiop

A -
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Lugeon Test

Data Sheet Stage Mo, B
Location |Main pam [Nameof hole] p .2 | Depth(m)| 45 6™50.0 t::‘f:ﬂ f:n)"“ 5.0
Wale:n Level 1.3 l;;g;‘; O(rm) - 1.3 _&;‘Elhﬁ_ﬁf) 46.3  [Direction,Dip| Vertical
Diamiter of Type of 2 : .
Pip?‘(:ng ] 35 packer Alr Date 23/9
Reading. |Head lossiCorrected Amount of injection per minutes (£) Average [Average
of gauge pressure i amount ur Every
Po hs P i ) 3 ) 51 Qe [
(el/e) | (m) | (ket/a) 6 7 8 9 101 (&min) K ninin)
4 0 1 0 4]
0.0 0.0 0.3 1 g ¢ 1 0 0.3 1 0.1
.. - ' 0 .
1.0 0.0 1.3 % ? : ? % 2 0.8 0.2
. 2 1 1 2 1
2.0 0.0 2.3 £ 5 5 ~5 5 1.5 0.3
[ 3 3 3 4
4.0 6.0 4.3 5 g g ; ? 3.4 0.7
) : 5 : ) - : -
6.0 0.2 6.2 g 3 10 ~1 1 7.0 1.4
' i1 12 13 12 14
8.0 | 06 | 82 Mo T s e B2 | 2T
' 17 17 i8 9 20
10.0 1.2 0.1 [ 22 21 23 79 24 19.3 3.9
) L2 21 20 21 21 j .
‘8.0 1.3 8.1 1 0 5 18 18 20.1 5.0
7 16 i 4 3
6.0 | 05 | &2 7 12 I H1— i 125 | 25
! 9 8 7 6 6
4.0 0.1 4.3 S 4 A 3" 2 5.4 1.1
. Z . 1 - 1 1 2 . :
. 1 1 .. ] 1 0 :
1.0 0.0 1.3 N N 1 ~5 5 ‘0.7- 0.1
1 0 4] 1 1 . .
0.0 0.0 0.3 0 0 0 ) 0 _0.4 0.1
" A T [
T r s
15}k ! ! L
O ) i ; . Maxi - re]
S e 10,
o ] -
,":" ; : ] ; Cré;t:{l/lﬁ;;umn -
g . b : , : L ' f | ?;Po*férw(hzhz'-hﬂ{(sz/u;)
] R BT | i HE : ¢ -Correet. 5 143
2 10 E T L1 : | l P! R:a;ns ofp;l;:"(khéf//g)
7 | I Pl l f | | i R Twi Uritweight of water
~ T b 1o b by m=aebL
& i r = vl 1 - : ' l ! — ! '-3Qo=‘Averm ament (£,/min)
N P R ! i L & Lengthof Rod (m} .
F) T AR i i T ; - @ ! Acoefiieient {TX1 *min’/C%)
ord {o 5.4 [ 1| | . :
£ 0 Py i ,
5 ""V i ! : i i' _ (Rudiﬁ?ﬁ gauge)
7 ' i e
. WIS [N T
: e
{?r, BT B e Water Level
:; & SHEA .Pw:‘ur :
5 10 15 - ém«»T }':3
Q .

Average amount for every meter (& min‘m) .

£= Letgth of
test paction
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Lugeon Test Data Sheet

Stage No.

9

Location | Main pan [Nameof hoel . 2 | Depth(m)| 50 (755.0 | evior tor™™| 5.0
- _ Hight of .| Length of irection, Di
Wa:te(:nlievel 1.4 g;ﬁg;."(m) 0.5 r:(?g (;) 50.5 [Direction,Dip|ygrpical
Diamiter of Type of :
pipe {oa) ’ 35 . packer Expansion Date 26/9
Reading {Head loss‘Corrected Amount of injection per minutes (£) Average A[%%fﬁ'ﬁe
of gauwe pressure amount ljor every
Fo hs P 1 ) 3 4 5 Qe [meter
Akel/a) i (m) | (kefsoi) 6 7 3 g 10 ] (&dnin} {0 minsm)
1 0 [0 0 0
0.0 0.0 0.2 1 4] 1 0 1 0.4 0.1
i 0 1 Y 4] 1
1.0 0.0 1.2 1 ) i i i 0.7 0.1
. ) :
20 | 00 | 22 [—3 : 3 . 21 17 | 03
2 3 3 3 -2 ;
4.0 0.0 4.2 3 3 7 3 3 2.7 0.5
iR [ 4 5 4 5
6.0 0.1 6.2 5 —E 5 % 3 4.8 1.0
. _ A il 7 7 8 _
8.0 0.2 8.2 7 ‘16 l? 1? lg lg 7.5 1.5
_10.0 0.6 .10.1 : 13 1& __14 . 15 16 12.9 . 2.6
N ' ' 15 14 14 13 13
8.0 0.6 8.1 13 12 13 12 12 13.1 2.6
. 12 12 11 12 11
7 [
4.0 0.1 4.2 5 g 5 Th A 6.3 1.3
4 3 3
20 | 00 | 22 [—3——3 3 2 3 3.0 | 0.6
10 ] oo | 12 312 L 2 1 2 — 16 | 03
. 1. 1) 1 0 1 :
0.0 0.0 .2 . o i ) 1 0 Q.5 0.1
P j | . v
L] L] ' * Ligmues |5
— oot | : Cslalsted Lugeon -
15 S ! | I Value { Lu") .
o ! P Mai '
R wmenee] 10,
ped : — Critiesl presmure -
- L ! . ; Ukt )
z - i L L R LI I T e T
% 10 : | s il RN P : Corrected pressure (gl /i)
¢ o i : e — - e Pyt Reading of gage (kgf o)
a i l' T P l Lo [ 1 l Twt Uritweight of weter
. i Q/I r : ' | ’ E [ 1 |} v 1 h=a0il :
g —= f s . — — — - Qo Averagze amont {£/min)

N AT ! | I P | ¢ F L : Lengthof Rod tm) =~
3 é “ I : | i ,‘ | | | i i i I @ : Acoefficient (7 X107 .rnin/(,')
- j,l /J ; I | | I l i I i .gauge .
AT T . i ' I (Rendiog of gauge)
|7 | ==t Pump)

r TRTET PR PoAT Y
1l
,ii = - Water Level
E' : . | . . ] S ]\s‘q Packer
S0 5 10 15 , m'wI =
Average amount for every métgr (ﬁ/min/m) Q {= Length of

test section

A~ 31




Lugeon Test Data Sheet Stage Moo 10
Location | Main Dam Name of hole D-2 Depth (m) 55.0~60,0 :Je:ﬁ:: f:n)“" 5.0
— : hof | . o -
Water Levell g 45 |8 Vy| 0.5 | rod (my| 55-5  [Pirection.Diblyertical
gii S?“(Z ;’ T 'gcii: f Fxpansion Date 27/9
Reading |Head lnsstorreéle_d Amount of injection per minutes (£) gmﬁé %}?‘&fw
of gguge ha pres?;zre : 5 3 3 & 99 Rl
kel /w) ! (m) | kgl w) 6 7 B ] 10 (LAnin) (g minn)
1 0 0 0 1.
0.0 0.0 0.2 1 0 1 0 0 0.4 0.1
: B! 1 1 1. 1 :
1.0 0.0 1.2 3 1 i 3 1 1.2 0.2
1 2 1 1 2
2.0 0.0 2.2 3 3 5 1 1 1.3 0.3
2 2 2 2 3
4.0 0.0 4.2 2 3 3 3 B 2.5 0.5
. 3 - . - -3 4 4
6.0 0.1 6.2 g g ; ? g 4.0 0.8
‘3.0 0.3 B.2 _ 2 io . i1 %_ 13 9,0 | 1.8
- 1 15 15 1 17 }
10.0 1.0 10.1 18 18 g 19 20 16.0 3.2
: 17 16 16 16 16 '
8.0 1.0 8,1_ 15 16 16 15 s 15.8 3.2
15 15 13 14 14
6.0 0.7 6.1 13 13 13 12 12 13.6 | 2.7
2
b0 | 04 | 4z g H il N 10.7 | 2.
i 10 G -9 9
2.0 0.3 | 2.2 g 5 8 3 7 B.6 1.7
| 6 7 6 6 6 '
1.0 0.1 ; 1.2 — 7 4 % 3 5.1 1.0
| 2 1 2 1 1 .
0.0 0.0 | 0.2 1 0 1 0 0 Q.9 0.2
P bbb |4 Lugeanvaioe |y o
! oo I Pl
- : d | ™ : Caloulated Lugeon -
15 S i ; i i Valye {(Lu')
o o ‘ y - Miaximum pressire
& : i A 1C.1
§ t { I ! Ct::::l p:camn-
Py P P i i ket A -
=5 i | N N T : T
= ; L ! f ' P=Pot T (hy = by=hy) (kel/i)
I : Cy S C | ' N P : Corrected pressure (kuf )
2 10} vi g e o - — | : Pp: Resding of gawre (kgf/td)
A R S | i | oy I Twi Uﬁlweight of water
P b b T T T | et
= e — - ——— — — Qo: Avorage amount (E/mm).
- !/ J i ! T . [ L : lLengthof Rod (m)
:;: 0/E .! ‘,I | . { l : !' i ; : i X % :\ l. e : Acoefficlent (7_)(!6‘5(“'112/’52).
- I E "‘ ! ; i ' i i F I i ! | I Foum
? I E" T l i I . l (Resding of gauge)
= : H - ; ; - - - Pump| -
I ’l! : i I PRI R R TR -
L ¢! ° _
é. r’ 2 e Vater Level
# _ .
| 2 ]{g Packer
0 5 10 15 mwT AR
Average amount for every meter (6-min-m) @ . £ = Lergth of

Lot aeclion

A -

3

hl
A




Lugeon Test

Data Sheet

Stage Moo 11

Lucation |Main Nam |Nameof hole] p -2 Depth(m) 60.0765.0 %.;:"’fg &L;’“ ' 5.0
T THignt of Length of i T .
Mater Levell 0.7 | rauge (md| 05 | reas tmy| 20,5 [PirectionDinl yoprjeay
Diamiter of Type of .
pipe (ma} | 35 packes Expansion Date 29/9
‘Reading [Head loss'Corrected Amount of injection pei’ minutes (£) Average ﬁ#g{f}le
of gauge pressiure amoant Oli every
Po hs P 3 2 3 4 5 Qo e
Gglre)! (m) | (ul =) . 6 7 B g 10 {&min} Kérimin-m)
1 0 0 0 O
0.0 0.0 0.1 1 ) L 0 0 0.3 0.1
. 1 0 \ 0 1
1.0 6.0 1.1 ~U -1 4] T ] 0.6 0.1
1 2 1 2 2 -
o 2 3 3 2 3 ‘
4.0 0.0 41 T3 KO 3 A 3 2.9 0.6
60 | 00 | 61 —3 3 e — i 1| o8
8.0 | 00 | 81 p—2—t—3 6 £ 6 5.8 | 1.2
8 g 10, 10 12
10,0 0.2 | 101 13 1Z 13 14 1= 11.6 2.3
g4 - 20 13 12 12
5.0 . 0.2 81 75 12 11 7 13 12,1 2.4
_ 10 10 11 10- 10
6.0 §| 0.1 6.1 g 19 . g ) 2 2.6 1.9
. . ' 7
4.0 0.1 4.1 : . 7 ~¢ 6 6 6.5 1.3
- I 4 -5 & 4 4 .
! 2.0 . 0.0 2.1 3 —" 3 3 3 3.7 0.7
: 3. 2 2 2 3
1.0 00 1.1 —> 5T 7 T 1.9 0.4
0.0 | 00 | 01 {(—y—T—3 - : =1 07 | o
g N L L] by | 23
i H i . H !
. ; - Calculated Lugeon
. P i | i | Value {Lu") -
2 ; i T )
g R ™| 10,
’g . ' : .l : Créii;{ajé};—eas:n N
(= : N . " ; 0 1 : T
< : - LI : i P=Po+Tw (h1-ha-ha) (ki)
G i i [ A A i P : Correrted pressure (gl ix)
20l s : ! : T : Po: Reading of maure . (kgl oy)
= s i R S oy | Tw! Uritweight of waler
° T T I R hy= aQiL
[ ES ® |I - . [ ' 1 ! i | 4 . . s
& - r . s ’ Qo Average emount {{/mmin}
S O i [ L S L ¢ Lengthof Rod (m)
2 e : ' e & ¢ Acoetficient (7x10 ® min’c?)
E b d b I ,' Pl
TR Ll
] (: j j B o i i : (Rexdigt?xg
AR %
. o { PRI TR X
d-' }
x 9
i e i Water Level
g .
Lp' ) 2 IH 7 Packer
0 5 A [ 15 mwT =
Average amount for every meter (£/min‘m) Q ' €= Length of

test mertion

1\_"33




Lugeon Test Data Sheet

No, 12

Stage
Location | Main Dam [Nemeof ] p .2 | Depth(m)| 5.0~ 70,q et oftest] o
Hight of Length of I - .
Wauéx‘;“ lie\'el 0.9 gage (m) 0.5 rod {m) 70.5 Direction, Dip Vertical
. r f . ’ . .
R N e e |
| Reading |Head luss'Corrected Amount of injection per minutes (&) Average A,;’%{gﬁe
of gauge pressure i amount n%r( every,
" Po hs P 1. 2 3 F 5 Qo
Gel/or) | (m) | (hefAadl 6 ; f(s) g 10 U | (binin) g inin )
1 . , _
0.0 0.0 0.1 0 i i 1 0 0.4 0.1
. 1 1 1 -1 1 y
1.0 0.0 1.1 1 1 1 1 1 1.0 0.2
2.0 0.0 2.1 % 32 L = 17| 03
3 -2 3 3 3
4.0 0.0 4.1 3 3 3 3 3 2.9 0.6
60 | 01 | 61 +—3 % A 3 — 43 | 09
6 .5 5 6 6
8.0 0..2 8.1 1% z ~ 5 5.9 1.2
_ 8 i 8 -8 . 9
10.0 0.4 10.1 5 lg 3 0 . 1%) 8.9 1.8
10 -7 - 10 10 1 ¢
8.0 0_.& 8.1 5 15 9 =g 5 9.5 ‘1.9
. : _ . 7 _
60 | 0z | 61 |—% o L7 T 1 68 | 14
6 5 5 5 6
4.0 0.1 4.1 3 7 % R . 4.6 0.9
20 | 00 | 21 %13 3 L2 30 | o6
10 oo | 10 =P L T LV 12 ol o2
1 1 - 1 Q ,
0.0 0.0 0.1 1 o — 5 i 0.6 Q.l
P - ’ I 1 | | : ] Lougeon walue
T ! _]!_!I I' I : j | o -
: N ! S S S — . Calorleted Lugeon
15 | | : I i E I Valup. { L") -
5l— : : d .
< ! | ‘ ' * | Maximem pressre
5 ] (hetAw) | 10.1
14 - - Critiesl presmre
g R " Cket A -
v . . SN S O R L L perpokrarthi=hamb) (et
3 C : | I | ] | [ Pt Corrected pressire (KufAdt)
g 101 "| : l : e it Pyt Reading of gawe (kpl &)
3 iy ' 1 H _ l { L l Twt T.%ti\weigl\l af water
T T . U] maehl
7 ' i' ol tF | : ' | - l SQO:_ Aversge amamt {£/min)
i, TN P P i P L : Lengthe! Red (my.
E‘ ] [ i i ! T _ | T a : Acoefticient (?_Y.lﬁ_ﬁm_inz/cz)
r P ! i ! . | ) t . :
I P i o :
ST . i i 7 : . (Reading of gavge).
5 T — : Pu
L RN ‘ SN RN | =g =< I
: ] . .
E‘Q : _ = e [-4 1 Watar Leve)
l . . ) . £ % Packer
0 r 10 15 20| N
Q- | #= Lergth of

Average amount for every meter ({-min-m}

A

34
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Fig. 4—-15

(1) adnssaad p0sdio)

Lugeon Test Data Sheet Stage  No. 1
Location | Main Dam [Namé of hole] D - 3 Depth {m)|{10.0~15.0 t‘:‘t‘ﬁ: E’;)‘ﬂt 5.0
i Length of R ) ]
Wau.anlsevel Nothihg 2;5;‘; o(fm) 0.5 vod (‘:) 10.5  [irection,Dip| yartical
Diamiter of Type of .
pive (an) | 35 | packer | Fxpansion Date 19/9
Reading |Head lossiCorrected Amount of injection per minutes (&) Average A;,%{,%‘ie
of gauge ' pressure amount |for every
Po hs P 1 2 3 4 5 Qo el
(el o) (m) | (keflar) 6 7 8 .o 10 {(&min) [ snindn)
3 1 2 2 3
0.0 0.0 | 1.3 2 3 3 I 2 2.1 0.4
: ‘ _ 18 17 17 18 17
) ] 49 49 50 51
2.0 1.8 3.1 30 50 49 50 50 48.9 10.0
' 19 18 18 19 17
1.0 . 0.3 2.3 i5 9 37 T8 17 .20.0 4.0
_ _ 2 9 I 2
0.0 0.0 .1.3 2 3 3 2 1 2.0 _0-4
i
i
i : Lugeon value .
T H 1 (Lu) -
- i 1
Sl FaalEaA Tl 27.4
)
Py Maximum pressure 3.1
- ... kgt M
| I t { kgl A
; ! ! ' _ Cr{%{i&h{lﬁ;’)ns.mre -
: : i l i : P =Pt 7w (hy~hz=hy) Ckgt/en)
‘0 . | : : . E by o b i P Curre_:ted prezsure (i Ax)
1 - - - " - e Py ! Reading of gawee (kgl o)
i ; : f i b l l Vo Tw! Usnitweight of water
T i T : I ha= @QBL _
: — I — F l I — } E Qo2 Average amaint {£./inin)
oy by ; b ; P L : Lengthef Rod (m)
; i i i - I ) R l i o ¢ Acoefficient (7 X105 mindc®)
: : | i ) . .
RN EN | | '
3 . ; i l I ] i I (Rendii:g“ﬁef gage )
I " | Finy
PR TETE T |
| o=t |
: e_ﬂ—ﬂ'ﬁ R - -«§L¢ Water Level
= = Pacler
0 -5 _ 10 15 mw_l_ ]'“\’ .
Average amount for every meter {{/min‘m) Q 2= Length of

test pection

‘A =35




Lugeon Test Data Sheet S tage No. 2
Location | Main Dam [Nameof hote] D~ 3 | Depth(m)[15 . g~20.qLombeltetl g 4
[Mater Levell 36,0 (R L] 13 | o] 163 pirectionDipl vertical
jami f . '
S| s o |k SR Y
Reading |Head lossiCorrected] . Amount of injection per minutes (£) . Average |Average
of gauge pressure : amount Jor gvery
Po hs P i 2 3 i 5 Qo
kel/e)!  (m) | {kef/ad 6 7 3 g 107 (&nin) Kf ininin)
' 5 6 5 5 6
0.0 0.0 1.7 3 3 3 % s 5.2 1.0
: ' 10 9 10 ] 11 16
1.0 0.1 2.7 581 15 19 15 13 11.3 2.3
Py PR e S I s PO B
33 31 33 31 32 '
4!0 . 1-2 5-6 J‘z}é— 2% th 74“,; %é 31'8 6.&
6.0 2.9 7.4 49 80 61 . 54 53 50.7 10-1
37 37 3% k] - 35
4.0 1.4 5.6 3% g gg A ki 3] 34.8 7._0
: 24 26 24 23 .
. 10 12 . i1 11 19 ¥
‘1.0 0.1 2.7 11 11 10 ) g 10.4 2.1
6 5 6 4 5 :
0.0 0.0 1.7 5 —5— 6 - ~% — 5.3 1.1
P ! oo i Lugeon value
. ; T ] (L) -
N it : .
N | Slaigthe] 143
5 : -
G ! : ] Maximum pressure 7.4
3 N (et ) -
=] o
;__: . E Cr%;lggfsnm o
3 ’ - b i ' L P=Po+ Tw (h1~h2~h3) (el )
g i K T ! ; ! i tog i P ¢ Corrected pressure (bl A)
P — T - - : - Po Reading of pawge (kefr@)
p o | P I H b - CTwt Uritweipht of water
S I T I I O A I b= argbL
= — - - — - - Qo Aversge amouni (£/min) -
T i : | f b | I : L ¢ Lengthof Red (m) = .
) T L L7 ; i &t Accefficient (7Xi0° mind (%)
ey i i LN .- 1 R _ X . .
gt ] o | ! | -
'i :' v P i {Reading of gauge )
——
/lkzﬂ‘l ,44‘0( i o (i O = Y
& -~ vterr Vater Level
T . = ] Packer .
. . N
0 - 5 10 15 QO%T L" ; :
Average amoun! for every meter (& /min‘m) @ - &= Length of

teat nection

A - 3¢




Lugeoh Test Data Sheet

Siage No. 3

Location | Main Dem [Name of hde| D -3 | Depth(m)[20,0 ~25.0| it o 50
Wat 1l . Hight of Length of . R .
ater Levell - 19,0 |gange (m)| 1.5 | rod (my| 21.5 [DirectionDipl g .oioy
Diamiter o f .
pa‘S'é" (e.:. ;}f | 35 gaycfef Expansion Date 29/9
Readini |Head lossiCorrected Amount of injection per minutes (£) Average "z}r\;f){:?ﬁe
of gauvge h pressure amount | for every
Fo * P 1 2 3 4 5 Qo et
Gef/am)f  (m) | (kef /=) [ ¥ [ g 10 (&inin) {2 minm)
5 ] 3] 7 [
0.0 0.1 2.0 5 6 i 7 6 6.1 1.2
13 12 12 13 12
1.0 0.2 3.0 1 i3 13 17 12 12.3 2.5
- 30 29 30 29 1
2.0 1.4 3.9 3 0 30 31 N 30.2 _ 6.0
51 49 49 50 50 '
4.0 3.7 5.7 33 é? Sg 25 %9 49.6 9.9
. : 2 27 27
2-0 101 3-9 25 26 27 26 27 26-7 5.3
: 11 11 .12 11 10
5 5 [
0.0 - 0.0 2.0 5 4 5 Z g 5.7 1.1
H
" T T [ |
. | ' et 217
g . i I ; i H Maximum pressure
a i | | - { keglAz) 5.7
o . - g
S R i ; “hasarm| -
= ! : ' P v i
2 — ; - — A ! P=Po+ T (hy~ha~hs) ¢ kel e}
_;:_.10 L R i | R i i i P : Corrected pressure {bpfArf)
2 - : : e - Pp: Reading of gauge {(kgistn?)
A Ll LR e 1 ' Tw: Uritweight of water
~ 1 1 NN l b arQiL '
A —— l ‘ e s Qo Aversge amount {£/min)
N i ! I : A L : Lengtho! Rod (m)
) P T T T T T & ¢ Acceflicient (7 %W ¥ minlg?)
N T T T T S
5 : i Pl i Jr_;;-i [ ! ! B (Readi?gu?( fauge )
i . "‘r—;:__:r':é = — . | ” : Pump
f'/j}. . AT TXTDN
_ T ; = - Water Level
. e = Packer
N
0 . 5 _ 10 - 15 ' aoﬁ:[ IS I
Average amount for every meter {£/min-m) - Q ' £ = Length of

tes! asction

A

-
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Lugeon Test Data Sheet Stage  No, &
Location | Main pan [Nomeof bole]  p_ 3 | Depth(m)l 55 6750 0| uitfontmy | 5.0
|vater Levell 5 5 E;‘fget °(fm) 0.5 }_‘::”'m(;:f)' 25.5  Direction,Dip vertical
Diamiter of Type of '

{pipe (es) 35 packer Date 1/10
Reading |Head loss'Corrected Amount of injection per minutes (&) | Average Ave‘rg}sie
of gauge h pressure i amount ?ggfevery

Po 3 P 1 2 3 3 5 Qo [™
Gefle)!  (m) | (hefo) B ki 8 ] Ty (&min) (¢ minm)
2 3 2 3 3
0.0 0.0 2.4 2 2 3 3 2 2.5 0.5
7 6. ) 7 -6 .
1.0 0.2 3.3 55 6 6 7 5 11.1 2.2
g 88 10 9 10 :
2.0 0.6 1-4.3 19 11 11 " 0. | 1.7 3.5
it 14 15 15 14 ]
40 | o4 | 63 —jE—tR—t-Tp—t—a——i— 1.9 | 3.0
: ' 22 iy 20 21 27 '
6.0 0.8 8.3 zg ) % Zl 7 12.2 %2 21.1 4,2
[ 2 1 41 - :
8.0 3.0 10.0 ~75 —Z0 0 “H T m 41.3 8.3
31 32 -~y 3 30 _
" 6.0 1.7 8.2 33 79 3] 30 10 31.2 | 6.2
. 19 20 20 19 | 19 - ;
4.0 0.6 6.3 18 8 39" 17 17 18.6 3.7
20 | 03 | 43 e T a1 | 2.6
: 8 7 7 [ 7
1.0 0.1 3.4 T g 5 6 5 6.2 1.2
0.0 | 0.0 | 2.4 —% T — 07 | o0a
]
g NN L1 ey | 5.
e — : - - — Calelsted Lugeon
15 | : i 3| Valee {La') -

o 1 { ' l ] Mnﬂmﬁnueisﬁﬁ

S | 5.5

= ' [ HE

s : , 7 . ot L L PPt rwlhy~bo=hy) (ke e

& 10 - [ ! H i P FA T ; .t -Correeted pressure (lqu//fz.‘;

7 ; : o . 1 Resding of gage’ (kgf

g S 1 % | P I 7:.,: L%m:;;mir‘imrz u:‘.

— e R r R ha== arQbL

P —l ’m'/: Je I e - I e ’Qn: Average amount {£/min)

T o S | : T L ¢ Lengthof Red (m) :

2 A T T a : Aeelticient (710 mia/ (%)

Y '—1" ! R . : | i . gauge .-

B j"ij: i i b i i f (Reading of pauge)
A e o Py
- : o [ | [ — o
5 o™ .
= --V—- Vater Level
. . 2 = Pacher

: - . - Ry

¢ 5 10 .18 20%:[\ l“’ '
Average amount for every meter ({ min‘m) QG - . £= Length of
. test pection

A
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Lugeon Test Data Sheet Stage M. 5

(A J3) oanssaid paIddning

Location | Main pam [Nemeof hote| p . 3 | Depth(m)| 3p gv35.0| L ot test] ¢
' ight of Length of —— -
Y] 2.0 [emge (| 08 | oa (my| 308 PirectionDinlvertieay
Diamiter of Type of : D
pipe (&a) ] 3_‘5 packer Alr ate 4/10
Reading {Head lossiCorrected Amourit of injection per minutes (&) Averagte ?rvrgé?g
amount 110
of gzuge ha Pressl;:re ; T 5 y z 90. jmet
kel @) (m) (kel/w) " 6 7 . 8 9 10 (&inin) KL minsm)
1 1 . 2 1 0 :
0.0 0.0 2.6 1 i 2 1 1 1.1 0.2
6 5 11 5 6
1.0 0.1 3.6 3 g 6 3 6.2 1.2
11 10 9 10 1 1
2.0 0.2 4.6 10 10 11 10 1 10.3 2.1
5
60 | o4 | 65 5 B—f—e—t—0 1 139 | 2.8
i . ' - 22 21 L2 272 21
6.0 0.8 8.5 55 71 21 10 12 19.4 3.9
8.0 | 14 |4 22 1B LB T B Tyl s,
, ki) 31 30 30 29 :
10.0 1.9 i2.4 5 %.g : %g _ %g %g - 29.6 5.9
o 27 ' |
8.0 1.5 10.7 ] 57 % % 55 26.3 5.3
23 21 20 21 21
6.0 | 1.0 B.3 T%3 1 71 i ) 21.1 4.2
17 16 16 15 15
4.0 | 0.6 6.5 15 16 15 13 30 16.8 3.4
‘ 6 5 5 5
2.0 0.1 4.6 g & Iy g 5 5.3 1.1
5 5
1.0 0.0 _ 3.6 2 5 I Z 2 4.6 0.9
0.0 | 0.0 | 2.6 [—F—1———2 1 : 1.3 | 03
T OO e
- SN U S SO - - : Calculated Lugeon -
’ H [ i . i . Value ( Ly”) )
15 PR R : - —
R T i ' | gt | 124
- ; - - . Critics} pressure
R kgl A) -
o o /; I . ooy b f P=Po+ Yo {hy=ha=h3} { ket )
S p‘:‘l i i | I D ; ! P : Corrected pressure {luf &)
10} - - - e e : - Pyt Reading of gauge {kel Ad)
t ) 4 SR R Tw! Uritweight of water
Y i i T ha=aQ3L .
l' + g L I [ - . l : - l ?Qo? Aversge smount (£/min)
D i -l P i 1. : Lengihof Rod (m}
P AN ! e & ¢ Acoefficient {7 %10 Smickg?)
AR RN
i F : . H : ] . t 1 .
At . Il U I A N : ! . puse
B 'f,/!i . ' . i ; . i J P I I . ﬂ.ludmgolgwie)' .
é . [ , 1 urip
&/ I ! AT PRI TR
o | i _
l'_ - e Waler Level
|

. H
. I | al ]{, Packer
o 5 © 10 15 20 »
Average amount for every meter ({/min‘m) Q : L] €= Length of

tost mectljon

A - 39



{(/313%) danssand PoIDAIn]y

‘Lugeon Test Data Sheet Stage  No. 6
Location | main pem [Nemeof Wole| p. 3 | Depth(miss 40,0 metien (o | 5.0
: i - Tength of | . etion DI -
Water Levell 35,8 b "{m, 0.5 | ieat my| 36.5 [Direction.Dip} vertical
P 7 -
pire oSl 3 romer.  [Bxpansion Date 6/10
Reading: [Head loss'Corrected Amount of injection per minutes {£) : };\'eragte Ao;’%{é%\:i:ry
moun T
of gglﬂé hs . pres;}xre T 5 3 y ~5 Q‘! ot
Gl eyl (m) | (kefse)] - 6 7 8 5 10 (6min) ¢, ininn)
Q 4] 1 0
60 | 00 | 26 [ 22 < — 04 | 01
- 2 3 2 2
1.0 | 00| 3. 2 z 3 -5 Z 2.2 | 0.4
4 5 4 5
2.0 0.1 | 4.6 . % 5T 6 _ g 5 5.1 1.0
| 8 9 8 5 12
4.0 0.2 6.6 g g _}g 12 - z 8.7 1.7
. : 1 .
6.0 | 0.6 | 86 2 T 18 1 154 | 34
20 16 23 21 20 .
8.0 1.0 10.5 15 0T 70 i1 2.0 | 440
0.0 | 2.0 § 124 —%———% %? %3 _ %; 28.0 5.6
21 21 - 20 21 19
8.0 - 1.0 10.5 pio] 0 37 10 19 20.1 4.0
18 17 1 17 17 18
6.0 0.7 8.6 6 16 17 17 15 16.9 3.4
10 10 9 10 11 _
4.0 0.2 6.6 g 9 | 10 10 o 9.7 | 1.9
o - 6 7 5 5 6 .
2.0 0.1 4.6 5 % 7 5 % 5.8 1.2 .
1.0 0.Q 3.6 2 g i : % g 2.1 8 0.4
: 1 1 4] { 1
0.0 0.0 2.6 _ ) 1 0 ~3 0 0.5 0.1
I : . i I ) i i ! l Lug(eﬁr:]\;aln.e 2.8
. f il i ——
] ; |Gyt
] e = ’ .
[ B : e :
b - R
e Criticil presare _
by by i,ﬂ! , Cegt )
! A ! ' ' . 'l LA P=Po+ Tw (hi=ha-ha) ( kd )
_?’ ' i R T P Correctet pressore (ipiAn)
10 o ; : - : - . Py : Resding of gmge (kgis)
A /f i i Pl : A E Tw? Urtweight of water
v S | j Voo oy ha=arQbL .
! 1 fl)’ ! l ] - l ] ] ! i - ? - - 300? Aversze amount (£-min)
2 R A Cog 4 L : Lengthof Rod (m) -
P 7 R T AT T ; & 3 Acoelficient {7%107° min /%)
: P‘ por ! ol Pl - . :
e P 3 : gavee
D ,Gl [ T | ' i (Rurding of pauge)
Ff N l ' K _ Pump
PR 708 m?%
. . '; e - \%ter Level
.. . £ S Packer
0 5 - 10 15 ' mw_l_ Isf -
Average smount for every meter (4/min‘m) Q@ £= Length of

test aectjon

A - 40




Lugeon Test Data Sheet

S tage

To. 7

Location | Main pam |Nemeof blel 1~ 3 | Depth (m)] 40.0745.0 | soen ey ™™ 1 5.0
? . ight of : Length of . : :
WS o1 | | 10 || o e v
Diamit f{ T { . .
pipe (sn) | 35 | packer |Bxpansion Date 7/10
Reading [Head loss'Corrected Amount of injection per minutes (£) Average Q,‘{'f,ﬂ?-ﬁe
of gauge pressure amunt  [1or every
Po ba P 1 2 3 4 5 Qo [Tt
(el o) (m) [(kel /=) [ 7 B 9 10 {(&Mmin} Yl nin )
. 1 0 0 Q 1
0.0 0.0 2.7 0 Y 0 0 1 0.4 0.1
: ] 3 2 Z 3 2
1.0 0.0 3.7 3 3 7 ) 3 2.5 0.5
_ ] 5 - b 5 5 6 ‘
2.0 0.1 4.7 6 6 g 6 5 5.5 1.1
8 g 8 8 9 '
4.0 0.2 6.7 i T B B g 8.2 1.6
: 11 1} 12 11 11
6.0 0.3 8.7 10 12 0 11 11 11.0 2.2
17 i8 S18 1Y% 17 .
8.0 1.0 10.6 18 19 ) 70 18 18.3 3.7
29 30 X 28 29
10.0 2.5 1_2.-5 79 30 30 55 =0 29.3 5.9
20 20 19 20 18
8.0 1.1 10.6 %2 %g g }_% 18 19.1 3.8
¥ . 13
6.0 0.4 8.7 Z 17 i3 17 17 12.3 2.5
g 8 B Kj 9
4.0 0.2 6.7 8 8 . 9 3 9 8.3 1.7
’ 7 6 5 b
2.0 0.1 4.7 7 1 5 Z A 5.6 1.1
y 3 2 1 2 2
1.0 0.0 3.7 3 5 3 ] i 1.7 0.3
) 1 1 1] 1 Q
0.0 0.0 2.7 — 5 ) i ) 0.5 0.1
P ' i. I j ’ J ! ! ] I Lusieﬁi:l ;alue 3.2
. — . + L ' : Caleulated Lougeon
_ i 4o [ E Valwe { Lu’) -
o | ! -
5. E ; i Ma(x;::fw[n&!p;esrun 12.5
2 . 1 T — : Critieal pressire
= Y. . . | Ckegl At} =
< : P H H i L
E AR A B I ] : l ! L P;Pn'i&'rw(h:“h:“-ha) ((kgf(?m;)
s 1 o ! HO [ : Lorrected pressure (kpfor
7 B f?’ i L A E i el : Po ¢ Reading o[Pga::: (kmsfja)
E H /§ . IT : I [ i S Tw: Uritweight of water.
S A BT TR T T T b= L
5 : !5”' I . ' ’ - ! — ! 3Qo: Aversge ameunt {£/min}
"\'-‘ S é’ ) ; | i o I : Lengthof Red (m)
2 T T T T i R .t Acoeffieient (75007 mindg®)
T T -
Bl /f P I ] i ; i (Beadiizf“?}mg_t)
o . | i - - Pump
A o ;
7 - X PIRTIES | a7
W ) .
= e Bhter Level
. ‘ = = Packer
0 5 10 15 zo':»] lE
Average amount” for every meter (-min/m) Q €= Langth of

Lest rection
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No. 8

(&) dsrssaxd payavadnr)

Lapeon Test Data Sheet Stage
Location | Main pam Name of hote] . 3 | Pepth{m)l 45 57eq o I;m::: ::n)ten 5.0
Water Level| 2.0 [Hihtof | g5 | e ol | . u5.5  pirection.Dipl Vertieal
Diamiter of TFype of . i
pipe (sn) | 35 | packer | Expansion Pate | tomo.
Reading [Head lossCorrected A { inj ¢ Reerage [Averae
. ead lossCorrec mount of injectim inut verage
of gauge hs pressure " per minutes (£) amount | f9r léar\'iry
Po P i 2 2 4 5 Qo met
kafr/e) ! (m) | (kaf o) G 7 V5 9 —T0 ] (Lnin) [dtninem)
1 Y 1 1. 0
0.0 0.0 2.8 4] 1 0 1 0 0.5 0.1
: 2 2 3_ 2 2 .
1.0 01 3.8 3 K ) ) 3 2.4 Q.5
5 6 6 -6 5 1
2.0 0.1 4.8 6 5 [ 5 6 5.6 1.1
' g 8 9 10" 8
4.0 0.3 . §.8 3 2 8 10 9 8.9 1.8
1. 1 14 ~15 _ .
. : 7 18 18 19" 18 17
8.0 | 1.0 | 107 T 180 | 3.6
30
10.0 2.9 i2.6 G 59 £ 0 3y . 28.9 6.0
19 19 20 19 20 : Cag
8.0 1.2 10.7 %2 ig ig 55 50 19.4 3.9
- 1o 16 _
6.0 0.7 8.8 14 15 ‘15 1"4 15 15.0 . 3.0
; 11 11 12 11 10 _
4,0 C.4 6.8 10 1 12 10 11 10.9 2.2
2.0 0.1 4.8 A 6 7 5 5 6.0 1.2
4 3 3 2 4 :
1.0 0.0 3.8 N "y 5 1 5 2.6 Q.5
’ 0 ] 0 0 0]
0.0 0.0 2.8 1 0 1 0 0 0.3 0.1
{ i i ! | l | i i Lug(eir:!g;iué 3.4
‘ o il ol : "
R [ . - T : Caleleted Lugeon -
15 - . i i . Value (Lu’)
T o | 12.6
AT ! | [Faer] -
NP S O W B | P =Pyt pw by~ hz-ha) Ckelm)
10 A« S : ; S N T B (Pt Correcied pressure (gl A2)
) /: T ; e T - Py @ Reeding of pawe {kgt/¥)
s ] i R I i Tt Uritweight of water
YN A T N Y B mma@l .
: H . H H ' : . 1 Qo i
"/:’ oy : : N ool HE Lo: lﬁ:;ﬁeo:%ﬂt f:g{mm)
I S RS I SR A DR R
“r'_:. T | ; P . . | i I ,l! | .
A i (i St emge)
fi i ' P - Pump
3 i TRl || eI
: ; , E —-?—- Water I;-cvel‘
_ = Is Packer
0 5 10 15 " TS S '
Average amount for every meter {{-min-m) Q : £= Length of

o setiion

A - 42




Lugeon Test Data Sheet

Stage No. 9

Average amount for every meter (£-min-m)

Location | Main Dan |Nomeof hde| p = 3 | Depth(m)| 5p 7550 | Lo oftest) 5 g
\Vat%:‘n Level] 28,5 ?a‘g;‘é c;fim) _ 1.5 },‘:;1 gth( 1:[) 51.5 [Direction,Dip| Vartical
Diamiter of by { w
bioe (o3| 35| pider | Bpnsion S L
Reading Head !ossI‘Cprrected Amount of - injection per mi-nutes (&) Average Ave{;?ﬁe
of pauge - pressure ] 5 5 1 . amgmt "grt e Very,
Po K] o
(kel/ o) {m) {(kel/ &) B 7 [] 9 10 (£nin) Y& minsn)
1 1 [} 1 0
0.0 0.0 3.0 3] W] 1 0 3] 0.4 0.1
r 3. 3 2 3
‘1.0 0.0 4.0 9 3 3 p) 2 2.4 0.5
5 5 KA 5 5
8 7 7 8 7
4.0 0.2 7.0 5 ] g = g 7.7 1.5
: 11 12 31 -12 12
8. 5. . 19 20 20 21 21 : :
0 1.5 . 10.9 §g gg oI 5‘1 . T 20.2 4.0
: 1 31 - 32 31
10.0 3.5 12.7 £ 55 31 30 309 310 6.2
- e 24 . 23 23 24 23
8.0 1.9 10.8 %2 %2 :f% 12% i % 23,2 4.6
. . . | :
6.0 0.7 8.9 ig ig T T3 13 13.5 2.7
10 g 10
4.0 0.3 7.0 3 9 10 8 g 9.4 1.9
y ) 6 f 5 _f &
2.0 0.1 5.0 2 5 - 3 5 3 5.5 1.1
4 3 4 3
1.0 0.0 | 4.0 :13 g (3) 2 E 3.4 V07
0.0. | 0.0 : 1 Q |
3.0 i o ) i o 0.3 0.1
P Ty '
L ! E 1 ! ! i i r Lug(elﬂ“me 3.2
o i ! P b
5 Pt ] ! oo i 3:1'@.“?‘1??,’15@0“ -
’ o - f ';' i : Maximum pressure )
g T 2 L kgl Az 12.7
3 N R I : | -
- /s . B H - : H i
z ot : i ; L1 | PPyt thy~ha—ha) (et G
5 ; /»/#’ E R ¥ : ol P : Correcied pressure (kf A}
% 10 - el : - 5 } : - ‘ Pp: %sifingo; g?\m (kef )
a LA 4 i I i HE Tw Uritweight of water
~ L T T T T T T T 1 T et
'y - / e e . - - e its Qo ¢ Average amount {{/min}
EN LAY ; Fo i Cob P L ¢ Lengthof Rod (m)_ =~
i T T T et Acoetticient (7x15 % mint)
A2 | I L1 © . paug
> /;_ l | ! ! T | _ {Reading of gauge)
-;/ l . . i ; . i ﬂ-‘fl&- PRI V
. Ny
F
: & = 7 Packer
0 5 10 15 zo'wl' [;3

&= Length of
tegl pection

A 43




No. 10

(m/134) panssaad pmoesinny

Lugeon Test Data Sheet 5 tage
Location | Main Dam [Nameof hoe] D=3 | Depth(m)]55.0%60.0 | wifea ™| 5.0
: ieht of : Length of —— _.
Wale(inlsevel 28.5 ?;g;‘e O(m) 0.5 Y::g (“‘:) 55.5  [Direction,Dip| Vertical
Diamil fl T of .
e N el vate | eno
Reading |Head lossiCorrected Armount of injection per minutes (£) Average h,}%ﬁ?ﬁ-_e
‘of gauge |pressure : amount - | foF every
Po ha P 1 2 | 3 4 5 Qo ™t
kefr/w)!  (m) | (kel/a) [} 7 | 8 g 107 (Sinin) [ minin)
] 1] 0 0 1
0.0 0.0 2.9 0 0 0 1 0 0.3 0.1
- 2 3 2 3
1.0 0.0 3.9 5 3 _ g ' 3 ) 2.4 0.5
-5 "~ 5 6 5 [ -
2.0 0.1 4.9 5 5 .6 5 3 5.3 1.1
: 1 2 10 :
40 | o5 | 68 110 > 1.0 | 2.2
60 | 1.0 | 88 P B L LI LI 157 | 3.
' 19 18 18 17 19
8.0 1.2 10.8 8 7 19 13 ) 17.6 3.5
0.0 | 38 | 125 o112l 3 | 62
: yiy vid i) UL IS NI I
8.0 1.5 10.9 19 10 n 9719 19.5 | 3.9
A7 17 16 i 17 17 :
§.0 1.1 8.8 ig E ]I ar 12 17 16.9 3.4
' 1 11 '
4.0 0.5. -] 6.8 1 12 o1 1 i 1.4 | 2.3
20 | 01 | 4.9 6 ¢ =015 57 | 14
10 |00 | 39 b3 3L 2 1 2 L 3 1 as]os
0.0 | 06 | 29 |3 g 5 o 0.1 03| 01
3 § ; -
' ! ! ! ‘ l T' % l | Lug{elfir\!! ;a}u. 3.3
: ' ; — Coloulsted Lugeon]
. pod i \ i ! Valee (Lu')
15 = 7T : :
I | : : Maximum presyure | 12.5
T i /«0 . ; Cr}:{i:{l/i&p;esun 10-8
: / i J ! : — P=Pp+rwlhi;=h3-h3) (¥l o)
L ;5? ; P, oy ; b - Pt Cerreéled pressure (gl Acs)
10 - ! : i : - : Pp i Resding of gage  (kgl )
I S L A T ! P Tot Uritwelght of water
N 7 ——— : T — I' Qo: Aversge smount { L/ min)
b R I : Vol ] Lt LemsthofRod (m) |
T N R A @ i Acoriiclent 17310 ° mind/ %)
AN R R LR : : i
RN i 11
57 C ] i ] : o muafn?ﬁm)
AR T B L
} i i I ‘ AT Cnsom T
- T .E ) i-— Hﬁﬁt:hvel.
 E _ £ ’Qm Pacler
0 5. 10 15 . mwT =
Average ammnt for every meter (0/min-m) Q@ £= Langth of

test tection

A - 44




Fig. 4-16
Lupeon Test Data Sheet Stage  No. 1
Location (50012 DaiName of hale| g . 1 | Depth(m)i 10,6~ 15 f iatintm | 5.0
W . ... Hight of Length of - hyirecti ;
Aty othing | gavee (m)| 136 | rod (m)| 10.0 DirectionDiply oo
Diamiter of Type of .
pipe (nu) 3B packer’ Alr Date 15/7
Reading [Head loss'Corrected Amount of ‘injection per minutes (£) Average |Overage
of gauge h pressure amount | {or every
Po * P 1 2 3 4 5 Qo |met
(kgf/ew) i (m) | (hgflor) [ 7 5 9 T0 | (&min) [ minm)
4 5 & 4 6 '
0.0 - 3.0 1.4 5 A A 5 g 4.6 0.9
10 ;07 | 23 & f,% 2 3 B4 s | 63
70 11 €8 68 67 :
2.0 3.:1. 3.1 3 65 65 64 & 67.0 13.4
3 24 28 28 27
1.0 0.5 2.3 %% 26 27 73 57 27.7 5.5
: 2 1. 2 3
0.0 - 0.0 1.4 2 1 2 5 % 2.0 0.4
|
y
l |
P_ i i E l } l | : l I ) ! Lugesn value
i . - f . i 3 B ; {Lu) -
R B N i Ry 525
E} ; ! s . l E . : Maximom pressure 3
3 RN l | kel ) 3.1
3 3 H | I k i
| y - i I | | | Critieal pressure -
2 . i ! 1 ket Aw)
2 .I , ! : ’ . : PﬂPg‘FTv.‘(_hg—hz".hl) (kgf/ﬂ:f)
g 10 - ' I i ' i i - Pz Corrected pressure (kzf of)
z - . : - Pyt Reading of gage (kgl iw)
| T ! P i N i Twt Unitweight of water
—~ 1o | : i ; R SR B ! h§=“°%14
-3 - o S —— : - Qo: Aversze amount (£ min)
NGl I : ! P R I L : Lengthof Rod (m)
) T , ; - l = ; — ; 7 ; & i Acoefficient (7x10 °mind %)
. [ L | S 3 . i : 1: b I {Reading of gauge )
I A A R N M (i -2
L : = l\‘? Packer
0 5 0. 15 S/ DN s
Average amount for every meter (£-min-m) - Q £== Length of

tesl zection

A
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Lugeon Test Data Sheetf: Stage No.2
Lotation Sadd%e DadName of halel S-1 Depth {m){15.0~20.0 l;:'ﬁ:?, aﬂm_‘ : _5.0
3 Hight of Length of . rection. Di
\\’ale(t;nLevel Noihng | gavee m) 1.24 red  (m) 15.0 D:rec. ion, Dip Vertical
Diamiter of Type of . " Date .
p;g?l (irn;) 3 packer A : an
Reading [Head tossCorrected Amownt of injection per minutes (4) Average Ax%{&e
of lggauge hs presslklre 5 5 5 — < amau:_lt. rlrgrl every,
a h . . e b L X
kef ). (m) | (elsw) [ 7 8 ] 10 (&nin) (2 /minqn)
3 2 2 3. 2 o
0.0 0.0 - 1.9 2 2 3 1 L 2 2.2 1. 04
- 7 8 8 7 9 .
1.Q 0.1 2.9 8 B 3 16 ) 87 _ 1=.7
2.00 | 1.0 3.8 32 3l 33 32 2.1 31,6 6.3
: 33 .33 K] 29 31
. . 3 7 £8 50 105 79 76.5 15.3
4.0 6.1 > 78 19 79 ot 76 1. 79 '
50 39 40 1 40 29
' h 9 7 B 8 9 i
_1.0 0.1 2.9 5 5 & £ 3 7.0 1..4
' 5 & 5 i 5 . IS 5
: 0.0 . 0.0 1.9 1 3 7 3 2 3.6 0.7
]
; ;
|
1
P i : l _! . J_! ' I ' . | Lug(eﬁr;\)mlue : _
- o [ SR i yy— -
o I I I [t 214
o SR S i

] : : | Maximum pressure !l 5 g '

A I - S

z N | I Cikgan | 2.9

T : : oo d ) L) =P ve (hy~hz+ha) Ciaf/a)

g o I N ; P : Corrected pressure (gl i)

] 10 ’ — T i - - Pg: {i;lding o:tg;w:yc (kgl at)

- i \ i ' . | H - Twt Uritweight of water |

g FEN R i T 1| m=eagdL o

E e P — Qo: Jversgs ameust {L/min)

N ol 2 Py | i { L: Length of Rod (m)

& — u : ! - I i T Acoefficient (710 m[h/ﬁa)
N ! ! g I : I ! [ A i C gaum
ST ! - ___,,}. —— EERNE . (Reading of gauge}
. 1§ .. -~ v . :

PR > zzz2 Pump
{}r’_ ﬂ,—a-!.- Fomr ] ! ! | ATEY} TR TERT
[} N = -31— 1l vater Level
. b4 N" 4 Packer
0 5 10 .- 15 o Pw I“-’ - .
© Average amount for every meter (£ min/m). . Q . - : &= Length of

-test pobtliop

A
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{ =) 53);)' arnssard pma:.luuj

Lupeon Test Data Sheet Stape No.3
Lucation Saddire Dam MName of hole §-1 Depth(m) 20.0"25.0 i;:;ﬂ: a‘h;"l 20
) Hight of : Length of . R R
| Bothig | gawge ()| 0:3% | rod- (m)| 19.0 PirectionDiyerics)
Diamiter of Type of . D .
pipe (ws) | 35 packer _ Air : ae 26/
Reading [Head lossCorrected)- Amount of injection per minutes (&) Average |Average
of gauge Pressure amount | for e very,
Po ha P i 2 3 4 5 Q_o mater
(kgf e} i (m) o | (hef /o) 6 7 5 9 7071 (&inin) [ minsn)
2 1 2 2 1
0.0 0.0 2.3 ) T3 1 1 9 1.6 0.3
- - 1 11 10 11 10
1.0 0.1 3.3 10 11 10 11 11 9.6 1.9
2.0 0.2 4.3 13 1 13 1, 11 11.5 2.3
: 11 11 12 11 11
21 20 20 21 20
4.0 0.5 6.2 o0 T 19 0 o 20.0 4.0
6.0 2.0 B.1 - 40 ) 40 39 40 39.2 7.8
g 38 38 39 38
' - 49 48 48 &9 50 y
i8'0 3.3 IQ.O N 55 —£5 —57 5 49.5 9.9
' 42 43 - 41 &0 i3 :
4.0 2.3 8.1 42 "z 12 ) 4 4.3 - 8.3
. _ 23 22 23 23 22
4.0 .0.7 6.2 51 59 33 23 55 22.4 4.5
14 14 13 14 15 ‘
2.0 0.3 4.3 16 15 14 13 13 14.1 2.8
: 12 11 13 10 11
1.0 0.2 3.3 T 01w 11 T 11.2 2.2
: _ ~ 1 2 11 1 2 '
0.0 0.0 2.3 1 5 i T 1 1.4 0.3
i ! i
i ol bl l . L ali
e e e T | g9
. L H oo b : ! o
e HEEE | Valw i -
S+ - o e .
: : : 1 ) ) | } i Maximuin pressure
D | | I B { ket Ax) 10.0
Tt ; T 7 : T Critical preasire
jo ! I ! j ; kel Ay -
: i L. ; : Po=Pot Tw{bi—ha~hs} { kel o)
) e : : ' P : Corrected pressure (kgt )
10 - e Pyt Reading of gmze  (kgf/Af)
' [ I : i Tw' Uritweight of water
' } Loae ! i ) i n=atlL L
! 1 _Le L I — L] :\Qo: Average smount (£/nin)
L . i TR : .1 L : Lengthof Rod {m}
Ui R o] i Ty 1 T & * Acoefficient {710 mini/e?)
' X 3 4 i ' 1 N P SRR b 1
<) ol R | . 3 ; ' (Reading 6f_gnuge)
N N T Finp
- Eo el m
=
. = gl Whter Level
o 7 ' } 2 \s Packer
0 & IS 15 W~ I“
' Average amount for -every meter (£ min‘m) Q | | &= Length of

tesl section

A

o
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Lugeon Test Data Sheet

Stage Ro. 4

B dle [am . . Length of test
Location el 1 Name of hile| o _ 4 Depth (m) 25.0 30.0 -:;fon (nm) ) 5.0
. ; - Hight of Length of . . .
Water Level| wopkiing | puiee (m)| 13 | rod- (my| 25.0 [PirectionDinl vergical
Diamiter of | 35 Type of | piy Date 26/
pipe (on) l packer - .
Reading [Head lossCorrected "Amount of injection per minutes (£) . Average Ar\;%a%e :
of gauge b pressure : amount or every|
L s P 1 3 ER R 3 Qo MY
ket /) (m) i (kel/m) 6 7 8 ] 10 (&inin} Y ninm)
E 29 29 28 28 29
0.0 1.4 2.7 28 28 27 28 28| 28.2 5.6
: 37 41 - . 41 42 42 - '
_1.0 31 3.6 5 g 23 yx) Wb 41.9 B.4
0.0 1.3 2.8 A 28 L .27 27 28 27.5 5.5
27 27 2B 28 2 :
1
P T e
5 I W : Ciloslnted L
L1 I N Valee (Lu) | 28.3
13 e _i
o ) joE i ] Maximum pressure
g i I gt Aat) 3.6
8 : ! Criticsl
N | | |
T R L SN T S S P=Pot v thy=hy=ha) Chel /)
LA R T [ P ¢ Correeted pressure (kgf )
% 10 — e - — Po Beading of gawge (ke ar)
3 oL , oot i ! : : Uritweight of watar
~ i : T 0] SR i ha— bl
- i : [ : . | Qo Aversge amount (£ /min)
= E i : i _ \ R ! L ‘Lengtho! Red (m)
i‘i\. T — : | T ‘ " @ ¢ Acosfitcient (7x1|j""‘rnm2/£=)
- by v T C [ : R -.
> i i [ ] bt o {Resding of pag)
' By ; o Potap
‘F-" P b T e
Cm| e Water Level
. ' 2 N 2 B3 Packer
0 10 15 mmT E SR
Average amount for every meter ({-min-m) Q £= Length of

fest section

A -~ 48




Lupgeon Test Data Sheet

Stape

No. 3

- T Length of
Location S&ddzlte Darfivame of hole 5 -1 Depth (m) 10.0°35.0 e ?m)'“t 5.0
N e e Hight of Length of . . . .
G| ottilg | gawe (m)| 13 | red (my| 0.0 Pirection.Dipl vertical
.f Diamiter of Type of :
pipe (ma) | 35 ‘p.a)::ker Ax Date 29/17
Reading [Head lossCorrected Amount of injection per minutes (£) g;gﬁié Ax;%%aée
of gzuge ha press];ure : 5 3 , . " or every
Gef/a) ! (m) | (kef/o) 6 7 8 ] 107 (&Mmin) (¢ fminsn)
48 4y Ly 25 4b
' ' ' 61 63 61 61 62 .
45 45 45 & 45
0.0 4.3 3.0 745 46 Tk 45 U5 45.0 9.0
i
!
i
i
;
]
i
i
P P E I l I ! I 1 ! i, { Lug{eﬁr‘\.l;llu: _
A : : tated L
¥ K Pl P ; ; Viboe ¢ 1a5 =] 38.0
2 } I T * ¥ . :
o Ao ; f | ] | Mlxim%p;e:sun 1.6
=< R i i k *
:“: E l { : E l I y l I I Cr:tif:! pressire -
5 2 Pl Fir ! (gt )
= ) ‘ : : i ! P=Po+Tw (hy~ha=h3) kel /o)
g 0 ; c ! i i bl P : Corrected pressure (kg Axs)
2 1 - — - : : Pyt Readingof gawge (kgf )
3 - S | o i l | 1 ! . Tw! Unitweight of water
N A e T e e L A
-y S A T e e - - Qo : Average amount (£/min)
< i i [ TN VR S S v ¢t Lengthof fled (m).
2 i i ; T — - t Acoelficient (7X10° mind/gh)
~r [ i t R S [ i
) |8 . ] co i
L L R LT
e
0 5 10 15

Average amiunt for every metér (L-min-m)

text zeetion

L
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Lugeon Test Data Sheet

Stage No. 6

(Aiy) anssard pardadlen

Location Paddle D Name of hae| 51 | Depth(m)|35.0~40.0| metion tm) | 5.0
3 Hight of Length of frai i ; .
Water Levell \othing | savee (md)| 0,34 | rod (m) | 3n.0  [PirectionDipl g i
Diamit f Type of . .
pilgg“(?;g 35 packer Air Date 30/7
Reading |Head lossCorrected Amount of injection per mintes (£) | Average |Averace
of gauge pressure amouni | 0L every,
Po hs P 1 2 ) ] 5 Qo [t
A Ggisaw) . (m) | (kglAor) [ 7 5 ER 10 (&inin)y Ko min)
1 1 1 0 1
0.0 0.0 3.8 i 1 0 1 9 0.9 0.2
2 A -3 2 2
1.0 0.0 4.8 1 3T 2 5 5 2.2 0.4
6 7.1 7 i) 7
2.0 0.1 5.8 8 3 ™3 5" B 7.4 . 1.5
; ' i6 15 15 14 15
4.0 0.6 7.7 16 & T 15 7 15.4 34
y . 3 _fh 32 31 33 .
6.0 3.2 9,5 EN 33 e 36 3% 36.5 7.3
0 4.6 | 1.3 42, 43 L 4h 43 1 44,0 8.8
'B 45 . 5;2 ) 45 46 : ;
] 33 13 % ;
6.0 2.6 9.5 37 3 3 32 N 33.0 6.5
15 14 ! 14 - 16 :
5.0 0.5 7.7 15" 1% 1 14 ]I_g 14 14.6 2.9
3 8 7 B 7] .
2.0 _ 0.1 5.8 3 8 %= > 7 1.2 ] .1‘4
: 2 2 2 i 2 .
1.0 0.0 5.8 5 5 5 ) 5 2.0 G.4
-1 0 1 1 0 :
0.0 0.0 3.8 i 1 1 ) 1 0.7 0.1
. |
g i ! I : I ! | E l , E l F Lug(eg:l;alua . 7.7
" e : 7 : " I | Calaulated Lugeon -
I I i i i i Valwe (L)
]g E : . l | Ma(xii:f\s%uﬂﬁ ‘ 1}_ 3
LA (K
H H 1 ] ! L . -
: J R i PPyt 7w (hy— hg=ha) Chgl /)
I A R i M
e — T : ng of gage
: . /.’()‘7 i oo T:: Urilwegigblii weter
i s e : ! T | ha= aQiL o
? o I ! : ! i ; l l .:Qo t Average amwnt (£/nin)
; '_gc S | . oo L : Lengthof Rod (m)s'_2 .
: ;i'/ T - T Z T r l T l @ s Acoefueiept(?xm’_ minL)
& T - T i -

d t ' H : . i ! H . 3 .
3E L. oo o T 5 (Resding of )
Y ™ - - — =
AN i T o S

o] e
- 12| ,; 3 b Packer
0 § 10 15 3;}\;,]- Jw S
Average amount for every meter {£/min“m) Q@ ' &= Lergih of

A - 50

test seclion




Fig. 4-17
Lugeon Test Data Sheet Stage  No. ]
Location 2091 P jame of hoe| 5 - 2 | Depth (m)]10,0~ 15,0/ K50 4| 5.0
Water Level . Hight of Length of ot . )
s ' hothing | aauge ()|  1.84 | rod (m)| (10,5 [PlrectionDinl v ii0al
Diamiter of Type of . 3
pipe (wa) - 35 packer Air Date 15/7
Reading |Head kass’Correct_ed Amount of injection per minutes () Average Ar%g{:ne
of gauge h pressure arnount Or every,
Po s P 1 2 3 ) 3 Yo t
Qael/w) ! (m) | (kef /w6 7 g 9 107 (&min) Yeininm)
4 i 1 1 1 .
0.0 0.0 1.4 | i 1 1 7 0 1.3 0.3
18 20 21 23 25 :
1.0 0.5 | 2.4 76 of 20 0 a1 25.2 5.0
45 43 45 57 47
2.9 1.6 3.3 45 .48 40 0. 53 47,2 9.4
: : ‘ 20 20 19 17 17
1.0 0.2 2.4 1< 14 KT T - 16.2 3.2
0.0 0.0 | 1.4 3. —-1 0. 0 1 .
H
Pl i HRERN i1 [ Logeon value
' R Ty ) -
15 b NN Valoe Ly 7| 415
o ; ! i ! 1 i l Maximum pressure 3.3
5 | i kgl )
] [ -1 l ‘ -
& - i i i Critieal pressure -
% : ! i E 1 (kel A}
= T ' A Dot
LS f — T it} P=Pot 7w (hi—by—h3) (kpt =)
] 1:0 . A R ) R [ [ P : Corrected pressure Uelsar)
% - e - . AR - Po: Reading of gavge {(kgl /o)
N v ! Pl Foorob o Tw! Uritweight of water
~ P E IR L 11 1 1 11 hy= @B,
g : e i Qo Average amount (£/min)
N S R T R L : Lengthof Red (m}
> T T = T & ¢ Acoeflicient (VX107 * min¥%?)
5 Pl o i e ai L] rrug
SENEENEEEEN | N (Rending of pwuge )
S | R | Pump
TUEET - i | ] et
== = Vs Wate
K e e S = N r Level
: . . £ = Packer
> Y
0 5 10 15 . me:,— 13
: Average amount for every meter ({-min‘m) Q £+=TLength of

test section

L

51




Lugeon Test Data Sheet

Stage Ny, 2

- - !
Location | “991¢ Mime of hoe| g 5 | Depth (m){15.0~20.0] metion > | 5.0
L Hight of Length of . R . S
Wal?:nlse"'el Notliifig .galgge o(m) 1.3 rod  (m) 15.0 Direction, Dip Vertical
Diamiter of " | Type of . ‘Dat .
pipe (os) 35 packer Air ate 19/7
Reading [Head loss'Corrected ‘Amount of injectin per minutes (£) Average é.:-.%xrfhp{e
of gauge hs Dres:}s;.lre - 5 5 y . amgmt r!rgt every
P i ) Qo .
(kgfjm:') i (m) | (kglrw) 6 7 . 8 _ 9 10 {&min) Késninn)
1 1 1 0 1
0.0 0.0 1.9 ) 1 0 0 0 0.5 0.1
o | 00 | 20 (— . n L— 12 | 02
20 | 0.0 | 3.9 2 2 2 1 -2 1.6 | 0.3
]
40 | 00 | 53 2 . - 28 | 0.6
6.0 | 00 | 7.8 —2 T 8 — 5.6 | 1.
63 &0 60 57 _ 64
-8.0 3.6 9.5 =5 55 7 373 zF, 58.3 11.7 .
49 kYA 43 go) 37
8,0 2.8 7.6 43 58 g4 £3 52 51.4 10.3
so | 13 | se -5 BB »1 | 70
17 16 11 15 24
2.0 0.3 3.9 T 17 7 T i3 16.6 . 3.3
2 2 3 1 1
1.0 0.0 2.9 1 0 1 L 1 1.3 0.3
1 o 1 -1 1 1
0.0 0.0 1.9 1 1 1 ) 1 0.8 0.2
: i
H -
w7
- . ! — l - 1 | : - [Caleilnted Lugean}
N S I B i | ! S I N Vaive (L7 - 1.5
o “ . P : i H Muimmpronufe 9.5
g - A I ™ { kel ) e
§ Lt L l - Lo I Crities] pressure | o’
5 N Pl P T R (ket ) 7.8
T : i ' LR {1 PPt T (b= hemha) Gt
3 10 A . : L ! P A P Corrected preuure(kgi/ng) :
£ 10— T e e i LR LR AR
a5 L | AN | I wt a
— e i e [ h=aobL oo
- ,.,_..-/ E e e J l I - ! = . Qo Avermge amount (£/min) -
Q EUA : oLt L T L : Lengthof Rod (m) s Tnaz
) T ; f T ! i ; : T « 3 Acoefficient (7xl(r min/t*)
AT N -
B '1 i : ,/ T ; ! E ; Tt . 7 (Ru;iingo{gugge)_
R 1 T o o L
fﬁw l : i 7?22?# PRI 7 RO
3 2t et H Water Level
. . : _'E' x S Packer
0 75 10 15 me.:l_ S - -
Average amount fur every meter (C7inin-m)  Q £ == Length of

test wection

‘A - 52



Lupeon Tesit Data Sheet Stage  No.3
: N T
Location S.add%e DatiiName of hole| - g -2 Depth (m) 20.0 ~25.0 b:g:: ("r’“)‘“t 5.0
e . ight of - Length of : : N .
“auil;nl,evel Nothifg ?;\glg; "(m) 0.84 romﬁ,g (:‘) 19,5  Direction,Dip} yorvical
Diamiter of Type of .
pipe (emy | 33 packer .| Mr Date /7
Reading |Head lossiCorrected Amount- of injectivn per minutes (£) Average Ave{g)e
of gauge |pressure amount ?3}“”3;,,
Po hs P 1 P 3 3 5 Qo [t
Geaf/a) | (m) | (kgf/w) 6 7 8 ] 10| (&hin} e minn)
. ' _ 2 0 i 1 0_-
0.0 0.0 2.3 0 1 0 1 0 0.6 0.1
- .2 1. 2 1 1 .
1.0 0.0 3.3 1 i 1 i 3 1.3 0.3
3 2 1 2 2
2.0 0.0 4.3 1 2 2 1 1 1.7 0.3
4 4 4 4 4
4.0 0.0 6.3 5 A = 3 % 2.7 0.5
3. -3 3 3 3. _
6.0 0.0 8.3 —~5 3 3 3 5 4.1 0.8
.2 6 6 -7 [
8.0 0.0 10.3 — ~Z —3 7 Vi 6.0 1.2
13 14 13 13 14
10.0 o2 12.3 13 13 13 13 13 13.2 2.6
8 9 o 8 9 : '
8.0 0.1 | 10.3 g a ) | 2 2 8.1 1.6
6.0 |01 | 83 Z g 7 15 69 | 14
4 3 4 4 4
4.0 0.0 6.3 3 3 3 2 3 3.3 0.7
' ' 4 3 k% 2 2
20 |00 | 43 5 3 % 5 2.7 | 0
: 2 2 3 1 2 1 2 _
1.0 0.0 | 3.3 3 Pl i i 1132 2.0 0.4
] _ I . 2 1 1 1 1 :
- 0.0 0.0 | 2.3 KW o o o ;] 08 0.2
g SIS S S W) 0 N 1 | Loy |y
- ‘ n - - Caleulated Lugeon -
15 I I II { P Value { Lu’)
2 " : - t ;
AN | g 12,3
= : ' [ o Lo _ P=PatTw hi=bha~hs) Ukel )
£ q0|_mel . R T : ! P : Correeted pressure (kef o)
z - - - - : Py Reading of gawe (kgl &)
2 Borg i i P i P H i Twi Uritweight of water
~ e 1 C IR hy=arQbL.
F-3 e ! e Qo Average amount {£-min)
N T i bl T R R L ¢ Lengthef Red ()
E} T I ‘ T A @ ¢ Acoeffieient {7X10 ¥ mindc?)
~ [} oo ) N .
) . ! I 'I : : | ! { i 5 : = L. gauge
3 o | P ; ] i (Reading of gaugs)
T T : N
. i ey R R
d |
N o )
) . ' . |2 N ot |y Packer
0 5. 10 15 m\:l— N
Average amount for every meter ({<min‘m) @ ' &= Lergth of
. Lost geetion

A - 53




Lugeon_TeSt Data Sheet

(&3 ) sanssosd paydasion

Stage No. 4
. o~ Length of test
Location Saddie Da“]\'ame of hole 52 pcpth(m) 2% 0 0.0 uf‘wl!m (om) ' 5 0
. Hight of . Length of . . . _
wal%:nliem Nothing | gavge (m)| 0.84 | rod (m)] 24.5 pireetionDIP! Vertical
Diamiter of Type of . Dat )
pipe (en) ] 35 packer Al ate 2711
Reading [Head lssiCorrected| Amount of injectitn per minutes {£) Average Ar‘{,%'“ e
of gauge pressure amount {ior ew:ry
ha 1 2 3 4 5 Qe ™t
(knf/m)' (m) | (kof ow) 6 Z; f 3 10 (&nin) i min)
: P/ X
0.0 0.0 2.8 1 0 1 0 3 0.7 0.1
: .3 1 1 2 -1 : o
1.0 0.0 3.8 —3 1 1 1 2 1.5 0.3
6 2 2 1 2
2.0 0.0 4.8 | 3 ) 2 3 3 2.6 0.5
40 | 01 | 6.8 2 e 3 2 59 | 12
: : .25 23 . 4 24 23 . i
6.0 0.8 8.8 h o 26, 0 ) 21.5 4.3
P 6 4 5 4 4 ‘
4.0 0.0 6.8 . % K K T 7 4.6 - 0.9
; 4 3 3 3 3 .
2.0 0.0 4.8 ) TN o 2 > 2.7 0.5
. .3 2 2 1 9 1 :
1.0 0.0 3.8 5 . T > 1 1.8 0.4
0.0 0.0 ‘2.8 ! 1 ! 1 - 141 0.2
. 2 1 1 i 1 ) ;
P E ! | ! i ! | i . i Lu’g(elo'l:‘;nlue _
R I ; i ViR 2
Y S - : '
poE
H v l M sure
- , mmpee| 8.8
] ; | 6-8
- SN 0 O O LI P=Po T (hy~hs—ha) Ckaf/m)
T U R : R E I ! P ¢ Corrected pressure {kgl &)
10 - - e o ‘Pgt Reading of gavee  (kgl o)
o . I i i ! } I Tw! Unitweight of water
T hyee 2GRL
. e : : . e Qo3 Aversge amount (¢ /min)
et | P o : | L ¢ Lengthof Rod (m)

e T ) T i I « Acoemmm('fxw“"min/c’)
AT ] i ; .
5~ 7 AR i e g N (Reading of gauge)

1% B ] l ; ) | ! I o il
T Pump| -
f
! S RO TR RN
P e Vater Level
] 2 Packer
- Y i
0 5 10 15 ZNT 5 :
Average amount for every meter {({/minm) Q@ - = &&= Length of

teat seciton’

A~ 54




Lugeon Test Data Sheot

S lage to. 5

Location Saddie Da |name of hole S -9 Depth {m) 30.0738.0 L"Sﬁ: ?rfn)mt 5.0
Water Level| . Hight of Length of [ . X
a %:“)eve Nofhifig | gavee (m) 1.34 rod  {m) 30.0 Dlr&hm'DlpVertical
{Diamiter of Type of .
pipe (en) | P packer Ar Date 28/7
Reading {Head }osstorrecled Amount of injection per minutes (£) Average |Averaqe
of ‘gauge pressure armun! m‘ every|
Fo ha 1 2 3 | 4 5
kgl /o). {m) (kal /) 6 - 8 i 9 10 (ﬁﬁmn) £ minn)
' . 7 2 1 .3 1 3 2]
0.0 0.0 | 3.4 :63 % I % 3 2 1 .29 0.6_
; : 7 7
1.0 . 7 0.1 5.4 3 7 3 5 = 6.5 1.3
2, . . 8 9 ) 9 9
2 0 0.2 5 4 -5 8 9 ) 9 8.7 1.7
4.0 0.5 7.3 15 20 15 1 15 15__ 1 15, 3.1
o L 15 15 15 15 >
: : 22 23 i8 - 0
6.0 0.8 9.3 Vi 55 55 3 0 20.2 4.0
4.0 0.4 7.3 16 14 15 14 i5
: TA ¥ =2 55 — 14.3 2.9
' ' 5 9 1 11 8
2.0 0.2 5.4 ) 0 3 10 9 8.8 1.8
1.0 0.1 b.4 8 7 7 7 7 o | 1.
' 7 T 4 110 6 7.0 1.4
0.0 0.1 3.4 3. 5 6 3 6 5. .
5 5 5 6 5 53 L1
i |
|
i
i [
M ]
P 5 S ! ! . I : Il I I ! | Lugeon value
: . i = | - (Lu) -
: 1 B 1 -
o R A T T Vame (Lay | 4
g : : ; i i | | | bor Maximum pressure 9;3
2 [ ] N NN )
o] e — - e Criticsl pressire -
x . b 4 P (kg Aah)
z ! : | BRI [ P=Pod Tw (hy~hz-ha) Chufoc)
3 10l . . i I I f P 1 Corrected pressure (el Aa')
% - ; - - Pyt Reading of gauge (kef/ &)
3 i o o | : | Tui Usitweight of water
~ o] R Lo [} m=agiL
F ~ - — - - - Qo3 Average amouni (£/min)
N e 4 b ! R ! L : Lengihof Rod (m} .
2 o v f ™ ! | T I @  Acoefficient (710 °mind ¢?)
i RN | ceuge
4} o i C ; N , { - i i . {Reading of gsuge)
s R . i ! ——
i Z - 1 H water Lever
| | ] i Packer
X
0 5 10 15 : -m\:[ Nl
Average amount for every meter {{-min-m) Q £= Length of
test section

A =

55




Lugeon Test Data Sheet Stage No. 6
Location S_add}ie Dafame of hole §=~-2 Depth (m)ias5.0 -*50_-'0 ;:ﬁ:: (O:n)te“ 5.0
: Hight of Length of s X
oier o o | TR | 0w | | s Preton D v
Diamiter of | 3¢ Type of Air Date 2917
pipe (sa) | packer )
Reading |Head kss‘Corrected Amount of injectian per minutes (£) Average {Average
of gauge hs pressure : 5 i 3 : 7 5 amaunt Jor every,
Po P 2 o .
kel ) (m) | (kal/w) 6 7 [] g 10 (&Anin) Keripinin)
. P 1 L 1 1
3 2 2 2 ! .
1.0 | 0.0 | 4.8 3 ) 3 ) 73 1.9 0.4 .
K [ -3 ) 2
2.0 0.0 :5.8 3 3 3 i i 32 0.6
40 | 01 | 7.8 —2 2 2 2 2- 5.2 | 1.0
24 22, 24 . 26 26 .
6.0 1.8 .| 9.7 57 o8 29 3 [ 27.1 5.4
y _20 20 1. 21 20 9 :
4.0 0.6 7.8 G 8 9 8 17 15.1 3.0
g & 7 8 6 -6
20 | 04 ) 58 2 ~L—1—% 3 g 68 | 14
. . . 4 3 3 2 3 2.6 .
1.0 0.0 .4 8 —3 5 3 5 5 2 0.5
' r 3 2 2 1
0.0 0.0 3.8 1 5 1 ~5 3 1.6 0.3
|
i
| ;,
| ] !
\ ! 1
Pl bbb N Lugean value
. i d T ; ; B ! - . 0 -
S R T A P Vhm o 1.4
X oy i ] 3 Maximum re .
3 T T [ Mg ] 9.7
& . ——— " B T ; Critical .pressere
= Pt P i kgl Ax 7.8
z - : T T _
: , " L Dt ) pepekrwlhy-homhe) et/
H 10 S . ; P If i oo P ¢ Corrected pressure {kgf Ax)
4 e - P IR - I Pyt Reading of goge (kgi/_{xf)
a Co 2 P Cor o P Tw Unitweight of water
-~ AT | b oo ta=aQiL .
F = e ; — e - Qut Aversge ammnt (£/Tain)
N P ‘ I O A A A T . L : Lengthof Rod (m) =
) AR : .’ T , " a 't Acoefficient .(TXIO_ min/Ag%
Sfe { N ! i ’ ! | (Reading of gauge)
i ’I ‘ ' ‘ 1 I . RTE [T T AT Pm:np
ME -?L— Vter Level
. . |2 DT Packer :
0 5 10 15 : mq;T IS g
Average amount for every meter (é-min-m) - Q | - &= Lengeh of

tept meetion

A -

56




Lugeon Test Data Sheet

Stage Mo. 3

. ' ~ Length of test
Location Saddlgre DamName of hole| g3 Depth(m)m'o 25.0 ,:f.m fm) ' 5.0
g N ight of Length of . .
Vater Levell ) s | bae (m)| 2.3 | rodr k)| 21,0 pirectionDinly. o
Diamiter of Type of . Date
pipe (m) | 35 packer Ai’? 12/7
Reading [Head lossiCorrected Amount of injection per minutes (£) Average A,‘{E,{ﬁﬁe
of gauge N |pressure : amount 1 1or every
Po ) 3 ] 2 3 7 5 Qo
hgl/ad! . (m) | (hafrw) [ 7 8 ] 10 {Canin) Yt iminsiny
: : 3 b 3 3 4
1.0 0.01 1.7 3.4 0.7
: - . : ' 6 7 6 .
2.0 0.05 2.7 _6 6 6.2 1.2
g 8 B8 7
4.0 0.08 4,7 2 & 8.0 1.6
. pA 13 12 1
6.0 | 022 | 67 232 1o 2t 124 | 2.5
17 1B i) 17 16
8.0 0.42 8.6 17.0 3.4 _
30 3k 2 k't] 2!
100 | 135 | 105 | 2 2t 304 | 61
- _ 20 pal 0 19 il
8.0 0.58 8.6 20.0 4.0
_ ' 14 14 15 15 15 :
6.0 0.31 6.7 . 14.6 2.9
: 10 “11 11 10 9
4.8 0.15 AT 10.2 2.0
20 | 0.06 | 2.7 6 ? ! 8 6 6.8 | 1.4
: y?
1.0 | 0.03 | 1.7 = > < + 2 56 | 09
i "y
P ! i I . } ! ! ! ! } i Lug(ezz\)ralue -
! A ! i { 3 1 ; ! L
T T e kY
15 rmiencns . : ' '
G ° Py . ! | | Maximum pressure | 10,5
S N I i 1 Ot )
T T RN e | 8.6
= 5 Pl b i P= Pyt Tor (hy ~ hz—ha) Ckgl/e) -
2 i s P R P : Corrected pressure {kgl A7)
£ 10 . ,o et ! : R - Pg: Resding of gawre (kgl/at)
g NS A |4 P Twt Uritweight of water
. ; T T R T R B b= Q3L
= A et " - R Qo Average amant (£/min)
N o A joroid [0 P L : Lengthof Rod (m)
% i o6 =T T & - T ; i 7 @ i Accefficient {7x107" min®gh
~r e [ I | ; :
RN | il | 1] E —
3 [ ok ] N I 3 I T (Resding of
.];.1 - ,: . . Pm'np
: il i VR PRI x PRTIN
& ) = o Vater Levet
& A Packer
. AN
0 -5 R . 15 zowT —l‘“
' Average amount for every meter (L minm) Q- £ = Length of

test mection

- 57




Fig. 4-18

L2k} pection

Lugeon Test Data Sheet Stage No, 1

Location SaddT% Dam Name of hole -3 Depth (m) 10.0715.0 ’;cﬂt"l::: ?:1)“.‘ 5.0 .

: i L h of : ion Di .
\'.at?;n Level| 44 g;g;’e‘ O(fm) 1.6 r:clllm (; ) 10.9  {Direction,Dip| Vartical
Diamiter of Type of ) Dat '
pipe (ma) 35 packer ALY - ae 9/7
Reading |Head loss'Corrected . Amount of injectim per minutes {£) Average Ave{gﬁe
of gauge b pressure amount of Every)

Po s P 1 2 3 q 5 Qo |™
Ggf /@) (m) | (gl o) 7 8 9 T0 | (&in) [¢Anin/n)
11 9 8 10 "]
1.0 0.1 1.5 _ 8.4 1.9
2.0 0.1 2.5 13 14 15 14 10 13.2 2.6
P20 20 24 24 21 _

4.0 0.4 44 T _ 21.8 4.4

' | 34 33 39 .37 36 :

6.0 1.0 6.4 35.8 1.2
. 54 55 . 56 56 55 o

8.0 2.3 8.2 _ 55.2 11.0

' _ 38 36 37 35 36

5.0 1.0 6.4 ' L . I 36.4 1.3

23 22 21 19 18

4.0 0.3 4.4 _ 20.6 4.1

' 13 12 15 14 13

2.0 0.1 2.5 13.2 2.6

9 10 8 7 -
1.0 0.1 1.5 - i ! 8.2 1.6
! ¢ :
1 i !
' | |
i
|
!
SRR L b yaiue |
sl L LT Vs (0] 9.2
o i : l | i Muximim preamure 8.2
3 i i I l ( kgl At}
g NN ! | i
— . - ] i : H -
E . i H . . i l - I i F P=Pu+7w_(h:—.h:“h;_) { ket o)
g 10 : f DR A ]. P T i Corrected pressure (kglAx)
g ; ; R s - —— Py: Reidingof gawgr (gl /)
2 i i P I : v, Twt iﬂn&weigh& of water
~ i i | VN P T i
. - - T * T T : Ve T t i
g C P P T L i'eng‘l;::o?f%ﬂ( ?(m);: »
i | 1 : /55", " [ 1 l E ; 1| : . | -al_= coefficient >.<1 min )
I I S N N .
Y S i T - (Reasihz of gauge)
R 1 | ==z Pump
L wrrE oy || prermem——am.
pg o} g Water Leve!
1.2 = Parker
. . <

0 5 10 ' zo_.».:I- : ]_“-’ _

. Average amount for every meter (&/minm) Q@ : ' £= Lergth of




Lugeon Test Data Sheet

Stage  No, 2

{213 2amssaid pa1daLIND

Location [Seddle Damiame of hae] o _ 5 | Devth(m)| \o o~ 4 itintm ™| 5,0
W - Hight of Length of ‘it ; .
ate(gnlievel 4.5 gauge (m)| 1.3 rod ~ (m) 15.0 _ Pirection. Diplyeryjca)
| Diamiter of Type of . '
pipe (w) | = 35 packer Aix Date 1/7
Reading [Head loss\Corrected Amount of injection per mitutes (4) Average |Sverage
of gauge hs pressure ) = 5 amount n%rl ervery
Fo 2 3 4 Qo
kgf/w) ! (m) | (kelrm) 6 7 8 ] 10 (&min) (L minn)
: [ 50 1) 43 45 '
1.0 2.4 1.3 47.6 9.5
2.0 4.3 | 2.2 & £l = 67 1 638 | 128
. 152 51 50 - 52 59 .
1.0 2.9 1.3 | 52.8 10.6
[
|
|
i
B R S T |
- i P : L
- Caleuisted L
15 R P 1 P Vale (Lay ] 414
' : 1 i
i l | i Maximum pressure
i I ; { kel At) 2.2
: : - i S i ! Crz;i;[l}é};umrt -
H i i ]
_ i : . . ] P=Po+ yw (hy~hz=ha} (kel/ =}
10 T i H i N I ? : g:r?ucdfprcssure((lgf!?mrg
- - : ading of gouge o
i | K i i N T:.-= Uritweight of water
. D T : o hy= &QbL
——— - ! ! - . ' - Qo Average amount {{/min)
P Do ; i R ] L ¢ Lengthof Rod {m} _
T - i B T @ i Acoofficient {730 Smindch)
1 ; H i H : | i i \
‘ T . L H T M. i :
¥ N | ! b i e
i [ Lo i ! P , {Reading of gaugs)
: ; - _ k=1 Pump,
A P
IOJ(‘;:‘: . z - Witer Level
- c ‘ . £ I:?\' f’ncker
0 B : 10 : 15 D= 2 e
Average amount for every meter ({shin/m) @ [ | &= TLergth of

tesi azetion

A

59




Lugeon Test Data Sheet Stage No. 3
Locatian Saddlf De’n‘r*Nameof hole 51 Deplh(m)m.g "'25.0 :‘,:,ﬁ:.&)u“ 5.0
N Hight of Length of S
Wal%x;nlieve! e g;&!e O(m) 2.3 rod  (m) 21.0 Direction, Dip| Vertical
Diamiter of Type of \ D _
pipe (an) | 35 packer Al - e 32/7
Reading {Head bssl‘COrrecled Amount of injection per minutes {€) Average ?,}',%?rie
of gzlge b pressure : . 5 y : aﬁg::\t Jor cvcry
el/e): (m) N C A 3 10— (&min) K mmn)
) 3 4 1 3 3 4 | .
1.0 0.01 ' 1.7 1 3.4 0.7
. ! . I
20 | 0.05 | 2.7 6 f—r—b % & 6.2 | 1.2
. N 8 3
40 | 09 | a7 i 2 I 50 | 1.6
60 | 0.2z | 67 13 2 | 1 i 12. 2 1 ea | 25
- 17 18 17 7 16 : '
8.0 Q.42 8.6 : 1 17.0 3.4
100 | 135 | 105 —2 R X 2 10| 61
— 20 vl QR T . 70 _
8.0 0.58 8.6 . i . 20.0 4.0
5 1T % %) 15 15 5 1
6.0 | 0.31 6.7 ' | _ B 14.6 2.9
A 10 T 11 10 (-9 -
60 | 015 | 4.7 T 10.2 | 2.0
20 | 006 | 2.7 6 e 8 & | 68 | 1.4
o | oo | 17 p—t—1—2 R 1 46 | 0.9
j R ] |
: i I ] )
| |
|
P P I - 7 ] ue
NN NN A e S
O N T T O l Vo (LA 3.9
< - T " 5 " - = N
g: R ' { { ! { Ha(x‘i::!m:ép;umn 10.5 .
NN ] o
NN N e ] 8.6
‘.=,. SN I' ‘ 5' : SN P=P,4;:r.}(h,-h=-'h;}('sz/m;)
7 i co oy i ) ! i P: eted sure (kal
g 10 SP-S—. SRR - M Pyt Resting of pmae (ka1 )
a . il b R oL Tw! Uritwaight of water
~ Foew [ T ] ] hemeale
3 it - - —— Qo: Awrsg smoamt (£./min)
N SRR P e i+t || s Lengihef Red (rd_,
) P — T e a Amlf[cient (7Txiy min‘/t")
~ R b bbb b e =
N AR RN
2 ?‘. : i‘ r i i | ! ! !t I i =. ; ) ] (Rudmgol:mg!)
Lk 4 14 | | NN S N .
T i ] . ) . i
cf ' : ‘ ‘ { : i 2| r=-HH vater Levat
1 N NN 2| o i e
0 5 10 15 ~ m.;l—- 1S
Average a¢wnt far every meter (d/hin"m) Q: £ "'i::f‘::‘tfian
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Lugeon Test Data Sheet

Stage wNa 4

(m 13) aanssaad padvaen

e . - Length of
. Location Sadd}.e Daminame of hote 8-~ 3 Depth (m)ZS.O 30,23 ,e:rﬁ:n :m;’e“ 5.93
. |Wa t_e(x;n %evel 3.9 ?:;gget °(fm) 1.3 {_‘:d"g""(r:’“) 24,0 [Direction,Dip| Vartical
Diamit f Typa of .
pi’g';“ (E:;;’ 15 paycker Expansion Date /7
Reading |Head loss'Corrected Amount of injection per minutes (&) Average’ Aﬁﬁﬂ?ﬁq
of gauge h pressure amount jlof every
Po ) _ 1 2 3 4 5 Qo L“‘e‘
Gef/w): (m) | (et/=) 6 7 g ] 1071 (&inin) ¥eninin)
: ' 23 22 22 22 20 -
0.0 0.8 0.4 5% 59 22 Py 9 22.2 4.2
35 40 42 &0 41
1.0 2.7 1.2 rol kit 50 4] 3 40.4 7.7
48 49 54 ) 51
2.0 4.2 2.1 5] ] 5] 50 %6 50.2 9.6
' -1 7z 72 71 73
4, . .
¢ 8.6 3.7 2 75 il 75 71.6 _ 13.7
1 : 85 86_. 85 84 86 .
6.0 . 11.9 5.3 8% 85 A 81 ) 84.2 16.1
‘ ] 72 70 71 69 70
4.0 8.5 3.7 ZO N €0 78 71.0 13.6
: 8 47 45 46 47 '
: ’ X 38 38 3 1 35 .
1.0 . .
2.3 1.3 56 37 Er 37 35 _ 36.6 7.0
21 21 21 20 22 '
0.0 0.7 0.4 70 51 —55 A 5% _20.8 4,0
|
i
HE S ' i reon va
b Lt L e | -
P— T : . , . d Caloalated Lugeon
15 i1 ! I R i i I Value { L") ‘31.8
' i : : s i i Maximum pressure 5.3
RN T iRl B
I N L P = Pok o thi-ha=ha) (et /o)
; ; T b P : Correrted pressure (kg od')
1_0 ! — —— P ¢ Reading of gage  {(kgl )
- ! T ] 7wt Uritweight of water
i P ; N L w=aQl -
f ) _ L. e - Qo Average amant (£/min).
. b Vo o I ; L : Lengthof Red {m)
; _ e — @ : Acocefficient {7X10°° mind/e%)
| i i R I | o i :
. i { i 1 1 I i I i
! ' i [ A
5 | | : T ' . //l | (nudi’fx}"ﬁ?M)
” = g 2 Pump
L -_‘_"3/ | B TR TR
et el
) ] - _'t_F'_ Water Level
| 4 e -
. gﬂQ‘»"._’ . £ Q Backer
0 R A 10 ; 15 : :ao«a:l—' I"
" Average amount for every meter (& min-m) Q@ - : £ == Length of

test section

:
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Lugeon Test Data Sheet

Stage  NO» 3

Location Sadd%e Dam | e of ﬁde T g -3 Depth ('ﬁ)ll{).23~ 35.0 f;::f;ﬁ :;)tm 4,77
Hight of Length of _ s artion P
Water kevell 5 Jeauge (m)| L34 | rod (m)| 90.0  [rrectonDivly sem
iami { .
R e [ s
Reading |Head loss'Corrected Amount of injecticn per minutes (£} | Average Ave{l:%ﬁe
of gauge | pressure amount ?‘t}{,”@“
Pe ha P 1 2 3 4 5 Qo |™
(kef /)i (m) | Owised 6 7 8 ] BUERRCIOR () B
' 4 4 4 3 4 '
0.0 0.0 0.6 & I & h 3 3.8 0.8
-3 5 ) 5 5
1.0 0.4 1.6 A g g 6 5 5.0 1.0
. 7 7 [ 6 -
2.0 0.1 2.6 5 6 [ 3 ] 6.2 1.3
9 g 9 8 -8
4.0 0.1 4.6 B ) 7 3 g 8.3 1.7
11 11- 10 i0 i1 -
6.0 0.2 6.6 10 10 10 1 “10 10.4 2.2
12 14 14 15 16
. 8.0 0.5 8.5 }g é{ _ %; 12 1; 15.4 .} 3.2
; “an 4y 1 1 .
10.0 1.4 10.4 il 1% 15 20 % 26,0 5.5
11 1l 22 11 11 ; i
.8.0 : 0.3 8.6 G 1o % i T llfB 2.5_
10 10 10 8 g '
6_.0 0.2 6.6 g o 5 & 51 8.7_ L 1.8
' 7 7 7 5 &
i . . .
3.0 0.1 4.6 3 5 3 7 7 6.5 1.4
i 4 - 2 & .5 4
2.0 0.0 | 2.6 % 7 A 7 3 4.4 | 0.9
2 1 3 3 2 3 ,
10 | oo | 16 2113 2 13| a6 |os
i 2 1 5 1 3 ’
r 0.0 0.0 0-6 2 ) 3 9 3 2.5 0.5
v S i H ;
P , i l . ' : % l l !I | ! Lug(eir:]‘)'alue 5.0
- —- , — . : Caleulated Lugeon -
15k ror b I ! Valoe (Lo) .
T T PR L
-'_'1: ] r ’ b I(X:::"\:Tg;esﬂn 10.4
@ — ; 1 Criticsl preasire
z Lo : 2 Ckgl ) B
= . : {  d E P=Py+ tw (hy—ha=ha) (_kﬁ/'t':r‘)
& o s i I i i ‘ © Pt Corrected pressure (ket Ag)
£ ! P : v R S— Py Reading of gemge (kelAw)
2 I P r i } Twt Eﬁlweight of waley
-~ Poiee N P | A h=aQel .
5 P - i - © Qui Average amgunt {£/min)
-\n. :f_*,_ H ; : | : H : ! . L : Lengthof Rod {m} 5 .
) i '_-[. : 7 T i i i i : @ Aceefficient Xy mint/1h .
R ! Lo ] : .
5 P i ' _ ; (Ressing of Fauge)
R — : =3 Pump|’
s j; ] m TR RIT
s , : -
d ;_' - = ‘ _'V__ Water Level
¢6 . A = Packer
- - Y
0 ) 10 15 = l“’
Average amount for every metér (&-min‘m) - Q@ - || £= Length of

test acclion
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(M/Jig) Aamsald PatdDlioly

Lugeon Test Data Sheet Stage No. 6 B
Location | 1% PlNae of te] "5~ 3 | Depth (m)|35.0~40.0| keth of et 5
? Hight of : Length of . . |
“al’gnlievel 4.5 gaitfge c'(m) 0.84 roec? ¢ (m) ] 3.5 Direction. DIPl Vertical
Diamit { .
S N R I e o
Reading |Head lossCorrected - Amount. of injection per minutes {#£) Average Avem_ﬁe
of gguge hs pressl;;re : 5 : 3 4 . angunl Eg{’every
o
T0efre) |l (m) | (ef/e) 6 T 8 9 10 1 (¢Min) ¥¢ minm)
2 2 1 2 2
0.0 0.0 0.5 2 i 2 i 2 1.7 0.3
A _5 4 5 4
Lo 0.0 . 1.5 5 5 3 4 A 4.3 0.9
b -~ q P 7 6 7
2.0 0.1 2.5 ) ) 12 3 3 6.7 1.3
' 12 9 10 8 11
4.0 0.2 4.5 15 lg 3 0 5 9.8 2.0
: 12 12 12 13 12
6.0 0.4_ 6.5 135 15 5 2 13 12.3 2.5
16 13 10 20 12
8.0 0.5 8.5 13 12 “6‘- 13 1% 14.1 2.8
1 1 1 15 15 ;
10.0 0.6 10.5 17 19 14 11 15 15.5 3.1
12 13 14 11 12
8.0 : 0.4 8.5 12 ) 12 13 12 12.3 2.5
10 . 10 11 10 8
6.0 . 0.2 6.5 . - g g : : _ g g g 9.3 1.9
4.0 0.1 4.5 : i T 5 E 6.5 1.3
2.0 0.0 | 2.5 . 1—=3 > . 1 4 4 4 . .
2.5 ] Z 5 : 5 5 4.5 0.9
3 i3 3 i 3
1.0 | 00 1.5. . 7 3 5 R 3.2 0.6
6.0 | 0.0 | 0.5 3 3 1 3 3 4 3.2 | 0.6
: 3 3. 1.3 3 3
i E i ) t E ! I ! i Lu_g(eﬂ?,valut 3.6
: : : ol ; : '
- — e - - — : Calayisted Lugeon —
et P | v i Velue (Lu') e
2 - " L
3 : | : - .
= : ! ; | M| 1045
- c e Critice] presmre
i e b I i Chpf A -
: ! . SRR ‘i l l P=Pp4 Tw (hy~ha—ha) (kef o)
. .5 : by A Pz Correcied pressure (laf )
10| - ‘ ¥ - . : L — Pp: Headingof gape (ke /)
i ”I ; ! b ; | ; : . : ! i Tw: Unitweight of water
idd: | I | 1 ; I b3z QiL
:‘;d : I : : ! . I . ! aQo? Aversge amount {£/Mmin}
doi i i s H L : Lengthof Rod (m)
I ‘[ o1 ; | I i T i @ a:\coetficient 710 min gD
A T T ] N
3 ‘l ) , ’ | i : - i ) E ' (Reldiiag?l gl.u,ge
1 i N [ s L
fo : '
({ = i [-4 1-4 Water Level
N =2 R Packer
0 5 10 15 _ zou:[ 1S _
- Average amount for every meter (£-min‘m) ~ Q £= Lergih of

128t mectjon

P2
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Fig. 4-19

Lupeon Tast Data Sheet

Stage No. 1

1 . ’ ) ~ Leergth of t
“Location |04 PMName of tte| g4 | Depth(m)l 10 6% 5. menen | 5.0
‘= Hight of Length of : : : .
Wateén lsevel Hothifig gavge (m) 1.3 rod  {m) 10.0 Direction, Dip| Vertical
Diamiter of Type of : Date
pipe. (mn) 35 packer Ar AW
Reading [Head lnsstorrecied Amount of injection per minutes (&) :Avgrage j;}f‘,"%{,a;f
of gauvee Pressure : amount mrt eVery
Po hs P T z 3 ~3 5 Qo ™
pf/w)i  (m) | (kef/o) 6 7 8 — 0 10| (&mnin) Y minan)
27 8 25 26 5 :
0.0 | 05 | 13 L2 ST51 e 25.9 | 5.2
1.0 1.2 2.3 143 43 | &4 42 4 | 4. 8.2
40 39 39 40 :
67 69 f9 67 70 7 1
. 2.0 3.2 3.1 68 67 0GR 65 . 67 3.5
' : - 38 |37 37 38 39 '
1.0 1.0 2.3 0 _ gé g?. %2 23. - 37.9 7.6
x| 5
0.0 D3 1.3 18 51 9 -8 _..1.1 b2
i
1 i
]
i
o
1 ] ]
" ; T
r A AT e
i : - : L — i Calmlated L
i o i ol : vi}::'?f.ﬁ')mo_ﬂ 3.3
15 ; T : = : -
0 i H : ' I [ i E Maximum pressure 2.1
3 T RN kgl A '
2 ’ - : 4 Critieal pressare -
Z R ; { P kel Az
2 - e : i .
= OO S | : : F=Po+ yw (h1—ha—hy) (kif )
11 S : (B i H i H ! l P 1 Correeted pressure (Jgi/is)
% 10— e —_ e ;  Pa: Resding of gavge (Refrar)
a [ o . i | poor ! Tw? Uritweight of water
~ A I L1 1 ] 1 1 g hy= Q3L
E e - e — ‘ Qot Aversge amennt {0 fmin)
T R i : R , : L : Lengthof Red (m) )
i\ I T : 1 T l I ; @ ¢ Acoefficient (7x10 min’/¢H)
—r i i t ! 1 | i -t i .
P o o b o :
(RN e (Resal o )
‘ H 1 o = P .
i ny E i . I WX WO WW_WZ;I;EA
e il o o
T T 2] 7Rl Wi Leva
) . . . ] 2 !‘Q‘ Packer
0 5 10 15 20;]__- == o
~Average amount for every meter (£-min-m) Q -4 &= Length of

1est seciion

A
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Lugeon Test Data Sheet

Stage
Location Sadd%e D‘?'Name of hote] 5 -4 | Depth{m)|ys.0~20.0 ::':f:: E’:ﬂ‘"‘ 5.0
: Hight of : Length of . K . ]
\\’at?‘jnijev,el Nothing gatge (i) 1.3 rod . (m) 15.0 Dlrectnon.Dmverucal_
Diamiter of Type of Dat
pipe (za) 35 packer Air ate 21/7
Reading {Head !nsstorre'cled Amount of injection per minutes (£) Average Ar‘{f,{,a,ﬁe
of gauge : pressure : amount or every,
Po By P 1 3 3 3 5 Qo e
Gl )i () (gl /) 6 7 8 ] 10 | (&nin) ¥¢ min)
3 L 4 4 3
0.0 0.0 1.9 A 3 "3 4 9 3.6 0.7
. 3 3 3 2 &
1.0 0.0 2.9 3 o 3 3 2 2.8 0.6 _
~ 1 3 - 4 3 3
2.0 0.0 3.9 -3 3. 3 -4 3 3.0 0.6
4 - 6 6 5 5
4.0 Q.0 5.9 4 S 4 4 2 4.5 0.9
3 3 2 3 2 :
2.0 0.0 3.9 3 3 Bk 3 2 2.7 0.5
3 2 .
10 | 0.0 | 2.9 st —t2—123 | o5
2 3 2 3 2 :
0.0 0.0 1.9 2 9 2 2 9 2.2 0.4
. ! .
i
; i
P J: g | ! . . | E ! i l l..le(z(agr‘li ;alut -
' - . Ca
15— il i N Vol (o 0] 13
. T T . 1
G i i E I ] Maximsn pressure
2 i - : i (gl At 5.9
f T T e
o , . L : ; : P=Po+7Twlhj—ha~h3) {kef o)
§ Oy i : P i : Pt Corrected pressure (il i)
g 10 ! : . . : ' 1 R Pyt Reading of gawpe  (kpl/)
2 A H i | il o Twt Umtweight of water
/:\ i i ; I Iy I | [N h;=aQEL
& : - I - — — Qo Averoge amount (£/min)
= I ! : I : : Co Lt Lengthof Red (m)
-'}.‘ T T i T a1 Accefficient {7XI0  mindtY)
ot ] g i ! o ¥ 1 .
. ] j\l i P i ! I ; ! © gauge
5 ; ! ; ] ‘ ' ; f {Reading of gauge)}
o § : i - ! Pump|.
I_!‘s TIXTTE T
5’}
50 — = e Water Level
: I . 2 ’{, Packer
0 5 10 15 20 w-[ s _
' Average amount for every meter (&/min-m) Q £=Yength of
. et metfion

A

65




lugeon Test Data Sheet Stage No. 3
' e
Location Sﬂddlf; Dam Name of hote g - g* Dep‘h (m) 0.0 25.0 u:ﬁ:g ::n)u.t 5.0
i . L h i H i .
e o] 120 BB | 08 | Lo | 195 preion el
Diamiter of Type of .
pipe (am) 35 pg;:ker Alr Da;e 28/7
Reading |Head lossiCorrected Amount of injectim per minutes (£) Average |Average
of gauge h pressure amount ilg?e"efy
Po : P 1 2 3 4 5 Qo ™
Gel/o) i (m) | (hefrlor) 55 ; % g 10 | (&Anin) K¢ minsn)
3 .
Q.O 0.0 1.3 i g 3 5 2 3.0 0.6
' 5 -3 - 2.
1.0 0.0 2.3 T A 3 A E 3.4 0.7
4 5 5 3. 'l .
-8 12 .12 11 23
4.0 0.2 5.3 5 12 18 13 15 12.9 - 2.6
: 10 2 .3 3 2 .
2.0 0.0 ‘3.3 3 3 3 2 A 3.5 0.7
2 -3 2 2 2
1.0 0.0 2.3 5 5 5 5 1 2.0 0.4
2 3 1 2 3
0.0 0.0 1.3 Z i b 2z 3 2.2 0.4 .
g SR O ! A A A I e
: . i : ; : B ) . c N
5 o] i ! ! i : v::se'l(‘f;i'l)'mm 1.5
o i T
2 I - Critical :
: o T Pl s | 33
?‘_ : i .‘ ! P P=Pg+':l'ir (h]*hg-b:.) (-‘Cf;f/’&!:f)
%10 e i b ] ; : Pt Correcled pressure {julaw)
& - a— T T ; : Pot REfding of pawge  (kpisat)
= o : [ S R N HI [EI Twi Unitweight of water
~ i e v e et ha= aGiL -
E —_— o : i : e Qo: Aversge amount (£/min)
- o ' i LG Poob L ¢ Lenglthof Rod (m) L
™ - . e T
2 T BRI R : & ¢ Acoetficient (710" min’/e®)
< IR i | B
P B I O 0 O N
g IR IR R AN T L
A1 T == Puny
-‘i - R v PRR I,
de . :
y = ,,‘2_ Vter Level
: 'g,., Pecker .
0 5 L) , 15 ms]-' B -
Average amount for every meter (£ min-m) . @ : €= Length of

A - 66
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(.nyjﬂ::) aanssoad pARAIeY

Lugeon Test Data Sheet Stage No. &
Location | 5%941e Poname of note| 5 = 4 | Depth (m)fys.p“3p.0) L st et 5
gt o Hight of Length of . . .
Water Levellyoimtifg | garge (m)| 335 | rod- (m)| 25.0  Direction.Dipl voreiea
DD':;?“(TQ ?f 35 .gci;teero f Air Date 207
Reading |Head lcsstilorrecléd Amount’ of ‘injection per minutes (£) Average Avera;ﬁe
of gauge pressure amoant  |for every
Po hs P 1 Z 3 ] 5 Qo [met
keilm) 1 (m) | (kgfrer) ) T ) 9 10 ) (nind e mintn)
4 -3 2 3 3
0.0 0.0 2.9 -2 3 4 2 1- 2.7 0.5
4 214 - 5 4
1.0 0.0 3.9 _ 2 - 5 3 7 y 4.9 1.0
2. 0. . ' 2 8 5 o
0 1 4.9 _ - = o 9 1 7.6 1.5
' i 13 13 12 14 :
4.0 0.5 6.8 _%5 éi % 27 59 17.4 3.5
6.0 1.6 8.7 Z 22 26 L. 28 9, .
28 31 24 10 79 .9 5.0
4.0 0.2 6. 13 12 14 12 13
_ _ g 1? _ 4%6 3 13 1 11.6 2.3
5 __ 8 .8
2.0 0.1 . 4.9 2 : - ? % 3 3 7.6 i.5
1.0 0.1 | 3. e - 3 4 5
1 3.9 % — | . 6 5 5.5 1.1
. . 9 9 8 8
0-0 0.0 2.9 e g | 7 7 B 7'.7 1.5
- I ]
1
é H | l I I . ! | | . } i | Lugron valuz -
RN NN -
o i ] ! Vil oy | 41
{ i : - . Maximum pressure} g 7
f i - ] ! . I Cri;ig:;/lﬁg;esmn 4.9
P : [ | : :
. i e 1 - . } P=Po4 yw (hy~hp=h3) ( kel /)
10 . E v l . : fo P 1 Corrected preasure (kgf )
- - R : - - Pp: Revding of grasge (i)
Do ; ol |- i . 1 Twt Unitweight of water
P T 1 s TTT | memadin _
- H - . L Qo Aversge amauat {£tnin)
Rt j s | L ¢ Lengthof Red (m)
WL ] T T ] @ i Acoefficient (X103 minds ety
IEs coa g : [ P pnie
3 ." T T T E C {Reading of gauge )
i ] | T i
RS ) I > T
!' = - Watar Level
[ 2 i 7 Pecker
0 5 10 : 15 _ mm-l— I‘\*
Average amount for every meter {¢/min-m)  Q , £ Length of

teat peciion

A -
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Lupeon Test Data Sheet

Stage No. 5

Location |[9%418 PMiname of hole| - 5 - 4 | Depth (mdp0,0 ~ 35,0 metionm | 5.0
; ight - Length of . ivecti % .
\Vgte:n Leevel |y thing ga‘gé‘e °(fm) 135 | rod tmy| 30.0  piectionDimiyaion
Diamiter of Type of : Dat :
pipe (as) 35 packer Air ate 30/7
Reading Heé_d !ossiCor_rected Amount of injection per minutes (&) 2"31'59‘? : Agé%{i{"g
of itg,guge hy press}:lre 7 —5 5 3 z "mgel 2 ¥y
(kef ey i (m) | (kefswd 6 71 8 5 {0 | (&inin) Ko minm)
4 3 3 5 4
0.0 0.0 3.4 5 5 4 A 5 4.1 0.8
6 -7 .9 -9 7 L
20 | o4 | 53 H—te—-do 1 B 0 | 2.8
2 2 28 29 25 '
.0 1.8 7.2 33 5 A T L 29.6 5.9
: 17 - 15 215 13 14
2.0 0.4 5.3 10 13 ETE 15 16 _ 14.3 2.9
: 11 12 9 12 12 :
’ ] 1 i G
0.0 0.1 3.4 g A _ SL . 7 6 6.3 1.3

g NNREEE . g |
15 i ; i it 7.7
5

e : ; Maximum pressure

8 i - Critical preasure | -

Fy ! | l | Ut /i) -

Z — | S ST ? PPyt 7w (h=ba=ha) (keleh)

2-10 i o i S i i P | i . | L Corn‘::led pnu\ir:(l@!/_l}f) o

& : N - - r— T . Pp: Reading of gage  (kglrf}

a | [ A H i R I B Tot Uritweight of water

~ RN L i | | ] ] tmaeil

& : ’ ™ T T T — Qo : Aversge smount (£/min)

’{‘\\ o RN P [ Yo L @ Lengthof Red (m) ¢

8 T —F ; : l l l T @ 1 Acoefficient (7XI6 5 mint /2%

— LN Sl s . : :

: T e T T - 7 .
- R . ! ! | ! I F oot
T T 1 | (ol i)

o ] - T e .
[+ L4 m. TIRITE i e = N
—1- 2| -2
. = s
; “ TR B Packer
0 5 10 15 '. mwT SN e
Average amount for every meter (£min/m) . Q : . {=Lergth of

o5t section

A -~ 68




Lugeon Test Data Sheet

S tage

Ko. b6

(mrfE) panssaad paasains

Location S&dd%e DaniName of hole} g . 4 Depth (mdps n ~20.0 {;:'3:: ff“)’“t 5.0
e L . » .
Waltél;“ lsevel Nothing Li;‘ﬂn; o(fm) 0.84 rc?;gth(;f) 34,5  [Direction,Dip| yarrical
Diamitey of Type of :
Pipe (un) 35 p.':;:ket‘ Alr Date 3177
Reading {Head loss;Corrected Amount of injection per minutes () -Average A;‘,’%{ﬁﬁe
of gauge pressure amount |ior every
Po hs P 1 2 3 4 [ Qs met
kel w) ! (m) | (kef o) 6 7 8 9 LY (&tnin) YE minin)
2 1 i 1 1
0.0 0.0 3.8 1 % 1 1 1 1.1 0.2
i 1 2 1
1.0 0.0 4.8 i 3 3 2 > 1.6 g.3 -
2. . . 1 2 2 2 1 . .
G 0.0 5.8 é % % % z 1.7 0.3
4.0 0.1 7.8 & % £ A 5 4.7 0.9
6 8 7 6 8
6.0 0.1 9.8 7 6 2 6 a 6.9 1.4
8.0 0.2 11.8 9 9 10 11 1 10.0 2.0
g 11 9 12 Q9
10. } 13. 13 12 12 12 9 ) )
0 0.3 3.8 1 5 5 n 5 10.8 2.2
8.0 9.2 | n.8 9 9 El 9 9 8.9 1.8
! 9 9_ 9 9 8 - :
6. . 3 8 8 8 8
¢ 1 01 | 98 ) 5 8 7 8 7.7 1.5
4.0 0.1 7.8 |4 6 : 3 3 5.3 1.1
) 5 2 6 & S
3 3 3 3
2.0 0.0 5.8 > n > > ) 2.5 0.5
1.0 | 0.0 4.8 2 % ; : ] 2116 0.3
1 1 1 1 1
0.0 0.0 3.8 1 1 1 1 3 1.0 0.2
m R T
e ’ L ' Cailcatated Lugeon
5 R i l ! Value (Lu’) -
i 1| 13-8
1]
I f ! ! Critical preamre
j i . ] (bt A -
3 P P LR P P=Fa+ (
. - =Pa+Twlbi—ha—-h3) (ki o
o s A P HE i P : Correcied preasure (ixi Ag)
10 - . —r — - - . Po* Reading of gawe (kgl )
ETE i IR i i 7wt Unitweight of water
R I, T r 1 707 11 ha= QL .
Lt . e e — Qo: Average amount {£/min)
o : ; R i - L : Lengthof Red (m)_s
3 i : N | T @ Acoelficient {7210 *mist/e?)
ST | '
- ' 1 i e 1 - gAuRge
o I | | ; ] | : {Reading of gauge
= i Water Level
. £ w [ [E| Patker .
0 5 - } 10 15 20\:‘_ lé
Average amount for every meter ({/min‘my Q - £= Length of

test section
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