g

Lugeon Test: Data Sheet

Stage No. ]

(.'rfzywu) panssasd PID 107

Location | Main Dam [Nameof he| p -2 | Depth(m)10.015.0 v ooy L 5.0
-] Hight of : Length of ot ;
[MES] 06 | waee (my] 05 | roa ()| 10,5 [PirectionDinlyorpsen
Diamiter of . Type of . F
pipe () | 35 packer Fxpansion Date 12/9
Reading |Head lassiCorrected Amount of injection per minutes (£) Average Ar‘#%{,%‘ie
| of gauge h pressure . _| amount m‘t every|
- Po s ) S 2 3 4 5 Qo ™®
(el )i (m) | (kgflom) 6 7 8 g 10 (&Anin} [ /minsm)
_ 12 13 9 11l . 12 .
0.0 0.1 0.1 11 11 12 12 1l 11.4 2.3
_ 18 25 26 26 25
1.0 0.4 1.1 - 7% 75 76 75 76 24.6 4.9
38 38 37 37 38
2.0 1.1 2.0 38 39 38 38 37 37.8 7.6
‘ " 55 56 54 55 56
4.0 2.2 3.9 gg ;4 ?6 £t €E 55.2 11,0
] 1 0 72 71
6.0 _3,7 57 57 70 71 70 T 70.8 .14.2
. ) 53 ‘53 52 53 52
4.0 2.0 3.9 —5] —e7 57 5 5 51.7 10.3
N - _ 23 22 - 20 20 23
2.0 0.3 2.1 70 % 35 53 51 21.8 4.4
25 25 25 24 24
1.0 0.4 1.1 94 T3 oA 75 A 24.3 4.9
‘ _ _ 15 15 14 14 13
0.0 0.1 0.1 i3 il 15 14 15 12.9 2.6
|
L Bl
L1 IR i Vo (1an =" 21,9
T T
P i Maximum pressure
I s 5.7
: ; ; T : Critieal pressure
' . B : ] (kgf/mf) =
- : ' : - l I i l P=Po+Twilhi~ha—h3) (ki)
el P, | i i ; : i l P Corre_cled pressure (Ypf A7)
- T - —— Py : Reading of gawre (kegf o)
: § h | | i H H ! : i i : Tw' Utitweight of water
HREEEEERE b= aql
L it — : : : Qo Average amount {£/min)
P | o . y L : Lengthof Hed (m)
NN T T T o ¢ Acoefficient (7xX10 * minl/g%)
H t | | Lo S i 1 !
Db i e by b
5 T R R s e . fox o1
I N N (Roxtin of g
T T L5 | TPk ={Fum)
e ey FTRTE R
- ) !“' e e = ol [} Water Level
— - .“" 1w
1 i M,V l ) : = R I Packer
0 o 5 10 15 mmT .
Average amount for every meter ({-min‘m) Q ] £=Length of

test mectjon

A 25



(R3]} adnssaad po1dadlon)

Tageon Test -Data Sheet Stage NO. 2
. . i o we .| Leengthy of test| .
Location | Main Dam [Neme of hde -2 Depth (m) 15.0™ 20.01 sotion (m) 50
Walcéll'“lsgvel 1.0 ‘;al\%]; O([m) 0.5 h:lg__‘h( ;f) 15,5  [Direction,Dip} Vertical
fami Type of . ' it
pipe (o) | 3| packer | Bxpansion e 14/9_
Reading jHead loss:Correctcd Amount of injection per minutes {£) Average 5;%{;‘?56
of gauge © |pressure : - amount 1101 every
Po . ha P 1 2 3 4 5 (,39 :
(hgtse) . (m) ! (kgf w6 7 8 4] 10 (&nin) [(f minsin)
2 2% .20 19 - 19 '
0.0 ‘ 0.4 0.1 19 79 ] 26 19 19.5.F 3.9
' 31 29 29 29 30 .
1.0 1.0 1.1 7% 28 29 29 37 30.0 6.0
} 34 51 230 36 4] _
2.0 1.8 2.0 - 38 43 46 41 43 40.3 | 8.1 |
- 62 60 60| & 59 P
4.0 3.8 3.8 .. gg g;g ;? : gg gg 59.1_ 11.8
6.0 5.7 _5-6 gg Zg Zg ‘é3 . Z% 72-2 ] 14.4 :
53
{;.O 2.6 3.9 79 55 %9 ) %0 49,2 9.8 _
33 32 33 3 32 : :
2.0 ] 1.2 2.0 k7] 33 53 37 g0 32.6 6.5
¢ 27 26 26 27 26 e
1.0 ¢ 0.7 1.1 2% e 6 - 26 2% 26.0 -5.27
i 18 18 -17 i 17 18 _
0.0 0.3 | 0.1_ 17 i7 18 17 18 17.5 3‘_5
|
' i i |
A N —
' i
I
R P T P agan Veoe
0 NN U T O oy (S
15 ERREEEEEN NN Vol T 250
b l ! | i . | Maximum n
TR ! ! : fressEl o 5.6
TENEREEER | 1] - f‘f*’]’&” :
- T N el
: — - L ﬁ! " P =Py+ 7w (bhi~hg—ha) (kel o)
10 : : ! | A R { | P : Correcled pressire {kgiAg)
T A S — — Pg: Reading of gawge {kpi e}
o ; ¢ [T T | i Twi Uritweight of water
; ; Vo T hae= 2QBL .
—— — - Qo Aversge amount (£ min)
. T - L : Lengthof Red (m) _:
— ‘ N @ ¢ Aceefficient (73107 min/e?)
e T T ] el i ] e
] N o : [ T i : ; : {Reading of gaige) _
NN PRI ; S — =
g i i I E B . .”' o ‘7 s
‘ | ,p/e = ~Z Water Level
I | ,..-:'—:"’I/| _2. N Packer
0 5 10 15 mvl : ]“’

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

Q

L__I £= Length of

test reclion

A 260



Iageon Test Data Sheet

S tape No. 3

(m/'}ﬁﬂ) asnssaad PRINIIINT)

Location | Main Dam [Nameof hoef p -2 | Depth(m)|20.0™ 25, metion tm | 5.0
_ i Length of S )

Wale:_ﬁljev-e!_ 1.i g;&;‘; "(fm) 0.5 | r:d“g (n?n) 20.5 Direction, Dip| Yertical

Diamiter of Type of : 2

pibe (m;’ l 35 packer Expansion Date 15/9

Reading |Head lnss’Corrected Amount of injection per minutes (£) Average ?Xﬁﬂ?ﬁe

of gauge i hs pn_‘essl;xre ; 5 2 ; - amgmt rln%rL every
Pa . . ] L]

Geef/wd)t (m) | (kel/ar) i 7 8 ] 10 (&nin) Y minsn)
0.0 | 0.0 | 0.2 3 9 : S 2 0.0 | 0.0
10 | 00 | 1.2 0 0 0 ; 2 0.0 | 0.0
2.0 G.0 2.2 8 8 8 8 g 0.0 0.0

0 0 0 0 1
4.0 0.0 4.2 0 0 0 0 0 0.1 0.0
. 0.0 6.2 0 0. 0 0 0 '
0 L 010 0O [0 o 90 | 90
0 0 0 0 1
. 0.0 8.2 . .
8.0 0 0 o 5 5 0.1 0.0
00 | 00 | 102 [ g 3 2 &— 00 | 00
8.0 | 0.0 8.2 2 2 2 7 0.1 | 0.0
. Q 0 [+ S 0
6.0 0.0 6.2 Q 0 0 o 0 0.1 0.0
40 | 00 | 42 4 g { 8 g 2 0.0 | 0.0
oo i__0Q 0o ! 1 0 Q
2.0 a.0 2.2 A s n | n P 0.1 0.0
: 0 0 Q 0 0
1.0 0.0 1.2 0 o T " 0 0.0 .0
- 0 ¢ - 0 0 0
0.0 0.0 0.2 0 a 0 0 0 0.0 0.0
i i . Il I I L n valoe
i i - ! | ! ‘ i { l : T 0.0
S T T ] Vit oy |
15— > :
R | ! | Maximum pressure
; i I I . i I | l ket A) 10.2
f A i . — Critical pressure -
i Yo i | i | (kd Aar)
: ] . i : i : ! :
SRR SN S SN L1 P=Pot 7w hi—hz-ha) Cket/ec)
who it e b e b s L] )b Cormeted presaure Giali)
; T T N ! ading of gauge F
R R Fut Unitwerght of water
[ Eolq i = hs= arQBL
o : l - I l - l ! I i‘ i ! : ; 3ch" Aversge amount { £/ tmin)
R b S L : Lengthof Red (m)
: | R T T ; TS a : Acoefficient (7 X107 ¥ mint/e%)
e L b b g i N
TR i P .
5) . ! ) l | . I .; ! ‘ i E ‘ (Readi%guge! gange )
: i ' l : ; == Pump
. mvﬂ( s o e A mw\
®
! = il YWater Level
. 2 ]{,a- Packer
0 5 10 15 zowT =
 Average amount for every meter (£ /min ) @ £= Length of

tesl section

A

- 27



(M/184) aanssdad poYnadIos

Q

£ = Length of

Lugeon Test Data Sheet Stage  No. 4
. .- T s ; ~ Length of test) .
Location | Main Dam |Name of hole} p . 2 ‘Depth (m)]25.0™ 30,0 wetion (m |~ 3.0
ight of . Length of feetion T ..
Wat?l-nLevel 0.7 }glz:ggg- o(m) 0.5 I_(S;S _(‘g). 955  [Direction,Dip) yaryical
i i T { » ¥ {
R B R e | e
Reading |Head InssICOrrect_ed Amount of injection per minutes (&) Average Axf,i,‘?,e
.of gauge pressure - : amount 1ot every
Po hs P 1 2 3 4 5 Qo 1™
kefrw) ! (m) | Ogl/w) [ 7 [ g 10 (&4nin) YL minm)
' 4] U U 0 0 .
0.0 0.0 0.1 o 0 0 0 0 0.0 0.0
_ _ 0 0 0] 0 o
1.0 0.0 1.1 . 5 0 a 0 0 0.0 0.0
. Q 0 1 0 0
2.0 0.0 2.1 0 0 0 0 0 0.1 0.0 |
0 4] 0 0 0 '
4.0 0.0 4.1 0 0 0 0 8 0.0 0.0
: 1 0 Q 0 -
6.0 0.0 6.1 1 0 0 0 ) 0.2 00
0 0 0 0 G
8.0 0.0 8.1 0 é 0 0 8 0.1 OfO
' 0 1 0 .
10.0 0.0 10.1 ) 1 0 0 1 0.3 0.1
. 0 4] g I 0 1
8.0 0.0 8.1 0 0 0 1 0 0 0.1 0.0
0 ¢] 0o 10 0 .
6.0 _0.0 6.1 9] 0 070 4] 8.0 0.0
i 1 O 0 0 0
4.0 0.0 4.1 0 5 o 0 0 0.1 0.0
' Y 0 4] D 0 . _
2.0 0.0 2.1 @ D 0 ) 0 0.0 0.0
' | 0 1 0 0
10 | oo |1 5 5 o L3 o 0.1 | 0.0
0.0 | 0.0 0.1 |—20 Q Q .1 0© 0 0.0 | 0.0
0 0 o1 0 0 _
ENNNEEENN NN EEE. v | oa
: - T 7 T : n - Calculated Lugeon -
- o 0 I 1 P | ! . Value { Lu")
15 a— - i : .
Py | i Maxim #gsuUre
1 | [ ™| 101
: - T T Critiesi pressure
P P | b (gt Aaf) -
) - ‘ ! - ! o ’ P=Pq+ 7w (h1—hz-ha) {kel/m)
0 . : : P i ! | P : Corrected pressure (kefAef)
. - . Po: Readingof gawge (kplAg)
| ! | i | oo i Twt Unitweight of water
ol ' | R i ha= Q3L :
s : : - r——— T Qo ! Aversge amount {{~/min}
L . A ; Vo L : Lengthof Red (m} :
T T EI } T T o : Acoefficient (?Xlﬂnsmi_nz/ﬂz-)
R L b e
& ! ‘ : . i i P f " (Reading of gauge)
1] L ; B [ U
Pl ] :
| ‘ J= ey [ ] Wliter Levet
| : ‘ l T S T = P@cker
0 5 10 15 20 w‘ IR

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

test section |

A =28




Lugeon Test Data Sheet Stage No. 5
. La_cat_ion min Dant (Name of l_:o!e D~ 2 Depth(m)] 30.0™35.0 {;:rlw‘::: aln)tent 5.0
Watel | Hight of , Length of T
T 10 lemme (my| 05 | v (my| 0.5 PirectionDilvertical
Diamiter.of | Type of . |, \
pipe (mm;j 35 p;::?‘eer Expansion Date 17/9
Reading |Head ]ossiCofrécted Amount of injection per minutes (&) Average An‘;ﬁﬁ%e
of gauge hs pres;ure 5 5 7 ; 5 anxamt mtéll c;_very
_ AR . : 0
gl /)  {m) (hgi en) [ 7 8 [ 10 (&nin) Ko tin-in)
0 0 0 Q 0
0-0 0-0 0-2 0 0 0 0 0 0.0 0.0
] 0 0 o Q
1.0 0.0 1,2 ) 0 0 0 0 0.0 0.0
0 0 0 0 0
2.0 0.0 2.2 0 0 0 0 0 0.0 0.0
' 0 0 0 1 0
4.0 0.0 4.1 0 0 0 0 1 0.2 0.0
¢ 4] 0 (o] 0
6.0 0.0 . 6.1 I 0 O 0 ) 0.1 0.0
0 1 0 0 0
8.0 0.0 8.1 0 0 i ) o 0.2 0.0
: ] ] & 1 G
10.0 0.0 10.1 1 0 o 0 0 0.3 0.1
: ; 0 Q 0 0 | 0
8.0 0.0 8.1 1 0 0 0 0 0.1 0.0
0 0 0 0 8]
6.0 0.0 6.1 o 1 0 0 0 0.1 0.0
' ' : 0 0 0 0 0
4.0 0.0 4. .
| , 1 0 1 0 0 0 a.1 0.0
2.0 0.0 2. 0 0 0 0 0
. 1 8 8 8 0 1 0.1 0.0
1.0 . . I 0 0
1 0.0 ‘ 1.2 8 0 0 : 0 ) 0.0 0.0
: O 0 0 0
0.0 .0 0.2 0 o 0 0 0 0.0 0.0
P_ ! i l ; ! 1 i. i | ! Lugeon value
i . x : [N ! ! ‘ s (Lll) 0,1
- : i : . 1 i —T Calculated Lugeon -
15 H ! e | ! Value { Lu")
g; 1 ’ E : § I Maximum pressure
e i i ] | { kel Ad) 10.1
E' ! [ER i Critical preasare -
g‘ i ] ; H , | i (kgi/m‘)
-t : ! : I P ‘ : E P=Pot rwlhy~hr-ha) Ckel )
Z 10k - o Pl i : b : ] P : Correeted pressure (kefar)
I S e T R R Po: Reading of pawe (ks /1)
R i : ! . i | H | ! } Tw' Untweight of water
~ e b b ] P11 hy= aQiL
& T - — o T Qo+ Average amount (£/min)
-\'\ o ) | b : i oL I, : Lengthel Rod {m)
O A i ¢ Asstticin (00 e/ 7
NN [ —
3‘ . | f . : I i l I i (Reading of gsuge)
' i | : ==t Pumy)
! = e H Vater Level
1 B 2 = Packer
N
Y 5 L 10 15 20 I‘*
- Average amount for every meter (£-min‘m) Q £ = Lergth of
. . ) tesl pection

A 29



‘No. 6

{384 ) arnssiad poiddlen

Lugeon Test Data Sheet S tage
Location |Main Dam [Nomeof hoe] D=2 | Depth(m)| 35.070.0| wdfoncmy | 5-0
- - ) L h of . . . .
Water Level| ) o | Rl Y] 15 | e (my | 365 et P vortical
. T T l' .- . B . . :
Diamier o755 | Do |mgansion bace | 19
Reading {Head Ioss"Con:ected Amount of injection per minutes (&) _ !;.\.'eragte Af}'}%l{;ﬁry
of gauge pressure . . met
Po hy 1 2 3 4 5 Qo 9
(kgf/w) ! (m) | (kel/of) 6 7 8 g TO | (min) Kh mindn)
: . 0 0
00 | 0o | 03 —39 Y " 5 0.0 | 0.0
0 0 0 0 0O : 0.0
1.0 0.0 1.2 —5 o 1 0 8 01 : .
4] { 0 0
2.0 0.0 2.2 0 0 1 0 0 0.1 0.0
B 0 0 ] 0 1
4.0 0.0 &2 0 i) 0 i) I 0.2 0.0
6.0 | 00 | 62 |—3 L T — 1 03| oa
0 Q 0 1 G
8.0 0.0 8.2 ) 1 ) ) 0. 0.2. 0.0
- _ 0 ‘
‘100 | 00 | 102 3 1 8 5 01 04 | 04
. Q 0 1 {0 Q. _
8.0 0.0 8.2 0 1 0 0 0 0.2 0.0 :
0 0 1 ) g
6.0 0.0 6.2 0 0 B 0 1 0.2 0.0
0 0 0 0 0 :
4.0 0.0 4.2 0 0 1 0 0 - 0.1 0.0
0 T
20 | 00 | 22 +—3 g 0 g3 0.1 | 0.0
: 0 Y 0 0 0_. ;
1.0 0.0 1 1.2 0 3 ) O 1 0.1 _ 00
1 Q 0 0 .G
0.0 0.0 0.2 0 0 0 0 0 .1 0.0
NENNNENEEEE || vt | 0.1
: P i - zlalate eon -
. A : i i ! i _ % t Sa:uc‘(lL‘\].l l):lx
° i t ' l } 3 l . Maximum pressure .
T ; ; Cket ) 10.2
! ! ! i - Critical preasure -
v B | | (keltw)
: ' L LT 8 ] pepetrwhimhe-hy) (ke
: Yo T R T 1 P : Corrected pressure (kefAv)
J11] H P L o : Py : Rezdingof gawge (kpfsa?)
g - o I I N BT I Twt Uritweight of water
P I I ! hs= Qb
- ‘ s - —— Qo: -Aversge ammnt ({/tin)
Lo Py e i A 'L ¢ Lengthof Red tm) -
i | : I - I ; " I - ! i i a : Acoefficient {7 xi07° mln/{«'
& : o !
RN i
5 | I : : i ' I (Readmg of gauge)
| s ; : 1 - i = = Pump
- t T PRI 7 TR
i E : = --.‘2,- i Water Level
3 : .
2| v B4 Packer
0 5 10 15 , zan l“ :
Average amount for every meter (L min-m) Q ' £ = Length of

. dest section

A --30




No. 7

(& 13) 2anssdid pajdosion

Lugeon Test Data Sheet S tage
Location | Main Dam [Nameof hde| D -2 | Depth (m)| 40.0745.0 ;:’;ﬁ: E’:B)Mt 5.0
ter i Length of e rion D
Water Levell 3 5 | R )| 05 | red gy | 40.5  Pirection.Dinlyorticn
Diamiter of T of .
pipe (wn) | 35 paycfer Expansion Date 21/9
Reading [Head loss'Corrected Amount of ﬁxjectim per minutes (£) Average Al‘.."%{;'l‘.ﬁc
of gauge | - 'pressure amount Of every)|
Po RIE r 1 2 3 4 3 Go mel
kel/e2)! (m) | Oal/w) 6 7 8 9 10 | (éMin) (¢ mintfu)
. 0 O 0 0 0
0.0 0.0 0.2 0 0 1 0 0 0.1 0.0
: 0 1 4] Q 0
1.0 0.0 1.2 {1) g 0 0 0 0.2 0.0
: 0 1 0
2.0 0.0 2.2 0 ) 0 1 0 0.2 0.0
. 0 0 0 0 1
4.0 0.0 4.2 0 0 o) ) ) 0.1 0.0
0 1 0 Q 0
6.0 0.0 _ 6.2 1 0 0 1 0 0.3 0.1
8.0 | oo | 82 |—p : 2 i L 11| o2
0.0 | 0.0 | 102 2 2 1 2 % 1.7 | 0.3
' ; 2 1 0 0 0
8.0 0.0 8.2 1 0 1 0 i 0.6 0.1
0 ] 1 0 0
6.0 0.0 6.2 Q 0 i 0 1 0 0.2 .0
0 0 | 0 1 0 .
4.0 0.0 4.2 : 0 0 1 0 1 0.3 0.1
, 0 0 0 C 1]
20 | 00 | 22 =5 5 51 01 | 00
i : i 0 i 0 | 0 0 0 |
1.0. 6.0 ! 1.2 0 — 0 R 0 0.1 0.0
4] 0 0 0 G ;
0.0 0.0 0.2 0 0 i D 0 0.1 0.0
i i 7 i 1 3 i i n value
3 ' ! !I 1 i i —l l i ! l ! Lug(eﬁu) Ia 0.3
: : T : | ; T l ; Caleulated Lugeon N
_ A ; : b o Valve { Lu")
15 cod T i I . | Maximum pressure
| i T ' | l (st A 10.2
T T T T i Critical pressure
i t R S H ; (kel A =
_ ' o L : ! . P =Pyt 7w (hi=hz=h3) (et /o)
ole oL L TV T s s ety
P i i I | [ : i ‘r:,.: Uritweight of waler
N hy= Q8L o
— - : . - - e Qo : Average amoant (£-min)
IR o i R S T R E R S A L : Lengthof Red {(m)
o R — — T — P @ i Acoefficient {7107 minZ70?)
o bbby _E P A |
. i [ : i ! o | | i -
L Y ! ] i (Reading of gayge)
R e N j ==ty L)
: PRI —RA
L1) )
¢ o vt -} Water Level
[ 2 w5 B Packer
X
0. 5 10 15 20%-:[ L’
Average amount for every meter ({-min-m) Q = Length of

lest accetion

A —3

1



(& Py adnssard pa1oaaso)

Lugeon Test Data Sheet Stage Mo, 8
. . | Length of testy .
Location Main Dam Name of hole D2 Depth{(m) 145.0~50.0 section (m) 5.0
Waugn Level 1.3 ?;Lllg.:;(:'o({m ; 13 {:(;c:;gll}moi) 46.3  [Direction,Dip Ve'rtical_'
Diamiter of Type of : Dat :
pipe (&) | 35 packer Alr ate 23/9
Reading {Head lossiCorrected - Amouni of injection per minutes {(£) Average ?&’%’{,% ¥
of gauge pressurée . amount for c;yery
Fo ba P 1 ) 3 q 51 Qo
et w) 't (m) | (kgfsar) 6 7 B g 10 1 (&nin) (¢ /minsn)
0 is] 1 0 Q
0.0 0.0 0.3 . 1 o 0 1 0 0.3 0.1
1 0 0 1 0 :
1.0 0.0 1.3 1 1 1 i =) 0.8 G.2
2 1 1 2 1
2.0 0.0 2.3 1 2 2 3 2 1.5 | 0..3
[ 3 3 3 4 '
4.0 0.0 4.3 3 164 g 3 g 3.& Q.'/
5 7 il
6.0 0.2 6.2 8 9 10 1 T 7.0 1.4
i1 12 13 12 14
. .6 . . 2.7
8.0 0 8.2 13 13 14 15 - 16 _ 13.3 .
17 17 18 9 20 '
10.0 1.2 10.1 27 21 23 22 2 19.3 3.3
21 21 20 21 21
8.0 1.3 8.1 51 30 20 18 18 20.1 _ 4.0
17 16 7 14 13
6.0 0.5 6.2 13 17 31 11 11 i2.5 2.5
9 8 7 6 G
4.0 0.1 4.3 5 A A 3 9 5.4 1.1
2 1 1 1 2
2.0 0.0 2.3 i 1 1 1 1 1.2 0.2
1 1 1 1 0 '
1.0 0.0 1.3 1 i i o ) 0.7 0.1
1 0 0 i 1 ;
0.0 0.0 0.3 0 0 0 1 0 0.4 0.1
AEREINES N B | b | 5.9
Lol - . ' Caicalated Lugeen -
15 ; I ! [ ! i Value { Lu")
o I ! )
| i ! Maxi essUre
I l : | i | (krzfu;ca?; 10.1
% l ; - Criticsl pressure
' : ! i | (ke ') -
I I i: - : : ; I ! P=P0+Tw(hl—hg-.'ha) (kgf/m)
i0 i N Py ] v A - P i Corrected pressire (kgf/af) -
- il — : Py Rﬂ}ding of gawge (kel ad)
R SR R R ! 2 cob b Tw: Unitweight of water
Ay R T hs= Q3L
— — - — i Qp: Aversge amount (£/min)
Y. Lo i i Vo L Lengthof Rod (l_n)d_s 2t
;c'.! ,’,i : ! : i i i | | ! E 1 a = Accefficient {7XI1¢ 7 min
IRV AEEEREEN | e
& 9" v | ! !. ; {Reading of gauge)
/ ' ‘ (o ={ Pumy]
7 TR PRI R AR
i 1 .
é; = o b | Water Lavel
4 | SHF Prover
0 .5 : 10 15 msT 'l“»
" Average amount for every meter ({/nincm) Q : £= Length of

tasl aection

A -3

2



(@r33) manssald pasasiesy .

Lugeon Tesi Data Sheet Stage No. ©
Location | .Main Dam [Naweof hie| p- 2 | Depth(m) 50.0755.0 ;::s!::: F;)tent 5.0
: Hight of : Length of ; ; ;
T 14 eatge (my| 05 | ved (m)| 50.5  [irectionDidtvertical
Diamiter of : Type of ;.
pipe (uon) | 35 pacher Expansion Date 26/9
Reading |Head lssCorrected Amount of injection per minutes (£) Average Q‘;‘;ﬁ%{ﬁe
of gauge pressure amount | 1or every
Po | Mo P o[ 1 2 | 3§ 1 5 Qo t
kgl ) - (m) | (el o) 6 7 8 g Y (EAnin) (£, minsm)
' 1 0 0 0
0.0 . 0.0 0.2 i 0 B 8 1 0.4 0.1
U I 1 0 1
1.0 | 0.0 1.2 T 0 1 i 1 0.7 0.1
. . 2 1 1 .
20 | 0.0 | 22 % > 3 : 2 1.7 | 0.3
' _ 2 3 3 -3 2 .
4.0 0.0 4.2 3 3 5 3 3 2.7 0.5
60 | 01 | 62 [— = —— > 58 | 1.0
iy 7 -7 7 7 8 -
8. W2 .
e e e a1 [ LA
10.0 | 0.6 | 10.1 3 14 % T 18 16 12.9 | 2.6
_ 15 14 14 13 i3
8.0 -0.6 - 8.1 13 12 13 12 12 13.1 2.6
_ 12 12 11 12 11
6.0 0.4 6.1 1; Ig 1513 10 10 11.0 2.2
' 8 7 6
4.0 0.1 4,2 8 A 5 A 4 6.3 1.3
- 4 3 3 3
2.0 0.0} 2.2 3 3 T | 2 % 3.0 0.6
Lo | 00 | 12 |3 2 ; £ I 1.6 | 0.3
' : 1 0 1 0 1 '
0.0 0.0 0.2 ) 1 0 1 0 0.5 0.1
b1 i | P ! l i on value
- 3 i | ‘ ]I L l T 2.6
: o ; M. . Celalated Lugeon -
15 ‘ ] : ‘ I % ! i ! WValue { Lu")
: K Maximum pressure 10
l - | { ket ) .1
—_— Critical pressire -
b : (ke Ae?)
' | i : | i
. j L a L L pepotrethiohemhs) Gt
ld P O ; { ' i ! . i ; | P : Correcled pressore {}gfAnt)
= - - e o Py : Reading of gawe (kgl-i)
o R T P ] P Tw: Unitweight of waler
Pl i | 1 T ha= Q3L
. a/ f : ’ { ! ! : : ! | ! : | I Qo Aversge amount ({/min}
;,r g USSR ool b L ¢ Lengthof Rod (m} =
6 “ ; ;. i - j : | i ! ' | | I i a i Accefficient (7 X105 > min®d%)
. /E lf, P : I ] ! | I E I | i | gauge
? '5' g(fl i ; ! ; ! ; (Reading of gauge )
7 - Crfri)
L 7 TR TTRNTEE 7o TR
?f".' a el - H Water Level
g. - : : 2 ]\‘:, 2! Packer
0 5 10 15 m{ 3
© Average amount for every meter ({-min/m) - Q &= Length of

test section

A

v

s



v

Lugeon Test Data Sheet Stage  NO- 10
Location | Main Dam Name of hole ) Depth'(m) _55_'0'"60.0' i:':‘;’;: E’;‘)‘"‘ 0 '
e a5 (DB o L] s prectbnlvricn
Diamit { Type of . y o i
pipe (en) | 39 packer Expansion et 2/
Reading [Head lossCorrected Amount of injecticn per minutes (&) Averagt: A:i%ﬁ%e'
of gauge [pressure _ amount * | fOT e very|
Po hs P 1 2 3 i 5 Qo Mt
hef/w)t (m) | (kef o) [ 7 g -9 107 (éain) ke ninn)
1 0 O -0 .
0.0 0.0 0.2 T 0 1 0 6 0.4 0.1
1.0 | 0.0 12— - i ; —— 12 | 02
1 2 1 1 2 -
2.0 0.0 2.2 1 1 2 1 1 " 1.3 0.3
40 | o0 | 42 —F——2%2 12 12 2 2.5 | 05
3 4 3 b 4 -
- 6.0 Q.1 - 6.2 A A 5 A 5 4.0 .8
6 - 7 7 7 3 .
8.0 0.3 8.2 g 10 - 11 i3 i3 9.1 | 1.8
14 15 15 16 i7
10.0 1.0 10.1 18 18 8 19 20 16.0 3.2
80 | 1.0 | 81 |—H—30 LI o1 s | 32
60 | 07 | 61 (Bt L a4 136 | 27
12 1 11 11 11 -
4.0 0.4 4.2 10 11 10 10 10 10.7 2.1
20 | 03 | 22 (g 3 2 2 86 | 1.7
Lo | 01 12 s 1 6 1 51 | 1.0
2 ] 2 i 1
0.0 0.0 0.2 1 0 1 0 a 0.9 0.2
P : T T i vgeon value ”
R N S R T ey | 3
- . 3 ' et : : : Caleulated Liugeon
sl IR | ! s Valae (Lo) -
G i P i E I l . . ] Maximum pressare
i T 3 ' {kgtA) 10.1
2 N i
G T T | - T Cr}::;l}é))reamn _
T..:" E E : i I - E ‘; P=Ps+Twlhy~he—ha) { kel )
g : : T A B Co T P : Corrected pressure {igl A}
i 10 = : L ; ; i : Py Reading of gawre  (kel/fo)
= [T A S I S R S T B ! ! I Tw: Uritweight of water
~ Py | P oo g hy=aQbL :
& i ,p: S - ! ! !E : : 1 L ! Qo t Average amount (£/hin)

q Voo i i I v L : Lengthof Red {m) s s
RV IR 1 @ : Acoefficient {7XI0° msn/c"
Ao ] T |
3 L :‘ LT ! L : | i (Headi';g‘_lﬁef@uge)
RN F=50=ttm|
!’ fl . VRIS S - =TI
[ . .

!) 4 o e ] Water Lovel
.4 = o
:pl I . 2 T 4 Packer
0 5 10 15 zowT 5
Average amount for every meter ({-min-m) Q £ = Length of

lest section

A 341




Lugeon Test Data Sheet

No. 11

Stape

Length of test

Location [Main Dam  [Nameof hole| D - 2 Depth (m)| 60,0765.0 metion (m) 5.0
ter Hight of Length of T '
Wl Lo o [T T s [Tl s pirectionds] yerrion
Diamiter of: “Type of . :
pipe (en) | 35 pa)cker Expansion Date 29/9
Reading {Head loss'Corrected Amount of - injection per minutes (&) Average |Average
of ‘gauge pressure : amount ?or every
kel /w)! - (m) kgl o) 3 7 8 9 10 (Gfin) Yl minsm)
_ 1 0 0 ) 0
0.0 0.0 0.1 1 G 1 0 0] 0.3 .1
) 1 0 1 Y 1
1.0 0.0 1.1 (U 1 LY T 1 0.6 0.1
: 2
20 | 00 | 21 : : : : Z 1.9 | 0.4
- - 2 -3 3 2 3 -
- 4.0 0.0 4.1 3 3 3 rA 3 2.9 0.6
_ ] 4 4 4 4 4
8.0 | 00 | 81 |—3 E & 5 e s8] 1.2
‘ 3] g 10 10 12 . .
4 10,0 0.2 10.1 I3 1z 13 15 ) 11.6 2.3
o : 5 20 13 12 12
8.0 0.2 8.1 1z 12 5 12 13 12.1 2.4
: 10 10 11 10 10
_6._0 0.1 6.1 g 10 ) 9 8 9.6 1.9
' 7 6 7 )
4.0 0.1 4.1 3 7 3 3 6 6.5 1.3
: ' y 4 5 4 4 4
2.0 0.0 2.1 3 . 3 3 3 3.7 0.7
"3 2 1 2 | 2 3
1_.0 0.0 1.1 7 5 T 1 1 1.9 0.4
’ ' 1 1- i
0.0 0.0 0.1 ]1' (]3 1 0 0 0.7 0.1
P i i ' value
I P S EEEEEEE | 20
: : ! : . [ 1 : !
e — . ! — - - Calculated J-ugeon
. N s I , I : i ! l l Value { Lu") -
15 - : . : : .
O i i i ! Maximum pressure
£ T i ! ket Axt) 10.1
) E 1 i i l i ,I Critieal preasire
m i ; i i (gl ) -
=5 T : HH I ]
-_"\-“ : ; . ! ! o ‘ ! é_ : ! P=Puo+ 7w (hi—ha—h3) ( kel o
& an Lo : i ' I i ; P P ¢ Corrected pressure {kef Az)
_ é 10 e ;:T e —— . — Py Reading of gawge (hgl ar)
- AL ! I S T (B s Twt Unitweight of water
~ BN b= aQbL
ﬁ' J'\ 'Q : - : - . Qo Average amount (£ tmin)
Q ;.- PR i e | SR L t Lengthof Rod {(m)
c) qoofoy ; K i — ¥ @ ¢ Accefficient (7xI0 % min® 9
< el & 1 i N P I I _
[ [ R i ‘ 1
O O Y -
n !l ! . i ] | | (Readln gauge )
i - =]
I. TIXIPT T L - v N
1 2] deHH Water Levet
I? o
i ‘ g - T =y Packer
) 5 10 15 20 = L°
- Average amount for every meter {{-min-m) Q £ = Length of

* test aectipn

35

A




Lugeon Tegt Data Sheet S tage Yo, 12
Location | Main Dem |Nameof holel ‘p -2 Depth (m)| 65.0~ ?Q;G ::?ﬁ: '(ai\)‘m 5.0
RHight of Length of . . . o
Water Level| o o | BRI Gy 0.5 | rod ()| 7005 PN vertical
DT | B |t [pwssion | vate [~ oy
Rfe‘adin_g Head loss'Corrected Amount of -injection per mimites (£) ,:\;eragte Aﬁf@:}:ﬁ
of gauge pressure ; : moun !
h3 3 QO et
P P 1 2 3 4 Qo
(kgfg'u:r') (m) | (i) 6 7 5 ) 10| (finin) K2 ininm)
1 -0 4] 0 0 - N
0.0 0.0 0.1 0 1 i 1 0 3.4 0.1
i 1 1. 1 1 .
1.0 0.0 1.1 1 1. 1 ] 1 1.0 0.2
i 2 1 2 1 2
2.0 0.0 2.1 : 1 2 2 1 3 1.7 0.3
! 3 2 3 3 ‘3
4.0 0.0 4.1 5 7 3 3 3 2.9 0.6
3 4 4 [ 5 _
6.0 0.1 6.1 A 5 % 3 5 4,3 0.9
6 5 3 6 - 6
8.0 0.2 8..1 3 3 —5— il Z 5.9 1.2
- 8 7 8 8 - 9 -
10.0 0.4 10.1 9 18 9 10 i 8.9 ]._.8
j 10 : 10 10 10 ' 0
8.0 0.4 [ 8.1 g 0 g 5 5] 9.5 1.9
7 6 7 . 7 7 ;
6.0 0.2 6.1 7 % 7 1 7 6.8 1.4
6 5 5 5 6 ;
4.0 0.1 4.1 23' A i 2 4 _4.6 0_.9
3 3 3 '
|
2.0 0.0 2,1 % % % 3 % 3.0 0.6
] . 1T __ \
1.0 0.0 { 1.1 T I T T 1 1.2 0.2
0. . 0. 1 1 0 1 0 . .
0 G .0 .1 1 0 1 0 1 4 6‘ 0.1
P i | ) ) -
! ! ! {; ! ’ J]“‘_!‘ 1 ‘ ! . ! ) | E l‘ Lug(elo‘r:li)'aiue 1.8
— N - - . Caleulated Lugeon
L L] 1 vae (V) -
a : T -
o E bt f ! | Maximuom pressure
o] Ty 0 { kgl Az} -.10,1
2 - P T Critical preasure’
z R [ ket G -
3 : - : Li 1 P=Ret rw (hi—ha=ha) kel /e
z 10 i o i P { | l 1oy [ [ P Cerrected pressure {kgf Gf)
Z - : — s — i Pq ¢ Reading of gawee (kg /o)
o i . N i | N 7wt Uritweight of water
P ;9 i | ’ — l ?ﬁ: 'ﬂeragé an;{mm (E)/min) .
T o L H i o g )t thof Red {
g\, f{fi ; R T : T & ¢ Kesetficient (1:?16""min’/£’)
~ o 1+ Y ¢ v { [ :
T T P i o
TSR L R O O O O L O D I B :
5 n! | ’1] \ i i ! 'i i (Readiisgugef gauge )
f‘ ] i : - Pu-mpl
j ' : & PRI K 7.
g
I/ 2| T e Lever
| e - =, ‘{" L Packer |
0 5 10 15 W l“
Average amount for every meter {{/min‘m) ~ Q : £= Length of
. o B S test seckion




Fiw. 415
Lugeon- Test Data Sheet Stage No. 1
Location | Main Dam [Nameof hole| D = 3 | Depth (m)|10.0~15.00 wifpon cw | 50
. i : L ight . L . . R .
: \?at(ézll,eVel Nothing ?;ﬁge o(fm) 0.5 r:{;‘ gth(;() - 10.5 Direction, Dip| Yertical
Diamiter of 1 Type of )
pipe. (en) l 235 p:cker Expansion Date 19/9
Reading [Head loss'Corrected Amount of injectim per minutes (&) Average gr}r’%fﬁﬁe
of gauge pressure : amount | for évery
- Po hs P i 2 3 4 5 Qo ™t
kel/ar)!  (m) | (kefrw) - 6 7 B g 10 (£4nin} [(2Anin fn)
_ - 3. i 2 2 3
0.0 0.0 1.3 7 3 Pl 1 2 2.1 0.4
: . 18 17 17 18 i7
. _ ' 51 49 49 50 51
2.0 1.8 3.1 50 50 49 50 50 49.9 10.0
- : ' : : 19 18 18 19 17 .
1.0 0.3 2.3 is ) 37 18 i7 20.0 4.0
: : 2 2 3 1 2
. 0.0 | 0.0 _ 1.3 3 3 5 2 1 2.0 0.4
|
I
i
P I | ! ] l Lugeon value :
. . i : "(Lu) -
- . i H H
Wl ] 1 Vet 2744
O ; : I |I Maximum pressure 3.1
3 | | kgl .
o, ot
e S A Critieal pressure _
g [ R (ket A
= N | l T
g , S S A NI P =Po+Tw (hy —ha—h3) kel /o)
7 10 Co oo P | ! : - P : Corrected pressure (kgf o)
& - T e—— 'l ————— Pg: Reading of pawe (kgl/Gr)
= A T T T B | bl A Tw: Uritweight of water
L N P ; P ha= QL
‘B — . - E— — Qe Average ameount (£/min)
N R : [ i1 b | P L : Lengthof Red (m)
8 ; | i | i i i i | E I | & t Acoefficient {7 i minZ %)
N O B ] o
: ! I B | , - (Reading of gauge )
. i ) i ____ I;.; b er o o
: | =t | .
c,,—-"‘" s E il
‘ . . £ <B4 Packer
. §
0 5 10 15 B N
Average amount for every meter {(&/min-m) ~ Q &= Length of

lest section

- 37




Lugeon Test Data Sheet

No. 2

S tage

Location | Main Dom (Nameof holel - 3 | Depth(m)15 .0~ 20. ::ﬁ:: ?:n)t_e_“ 5.0
! ight _ Length of T NS
“al%;wliével 16.0 salfgh; o(fm) 13 r$3 _(;) 16.3  [pirection, Dip} Vertical
jami ) “of . ‘ate i
B vue |
Reading |Head lossCorrected Amount of injection per minutes (€) Average |AVErage
of pauge pressure ; amount m%rt every
S O S -y M T o O G I
et )i (m) | (kef ) 6 7 8 g i0 (&Anin) (€ min-m)
. 5 6 5 5 6 ' T
0.0 0.0 1.7 3 5 5 4 5 5.2 1.0
10 g 10 11 10 .
(L0} 01 2.7 ey T Y i3 M3 23
' 21 23 22 20 22 .
2.0 0.6 3.7 7 20 29 75 23 22.1 5.4
- 33 31 33 3 32 . :
4.0 1.2 5.6 7 £ 30 0 71 31.8 6.4
4977 A8 48 47 48 :
6.0 2.9 7.4 49 50 61 . 54- : 53 50,7 10.1
37 37 36 3 35 '
2.0 | 0.6 3.7 % 2 2 > S 236 | 47
1.0 | o1 | 27 |13 i 5 04 |, 22
0.0 | 00 | 1.7 6 2 b < > 5.3 1.1
P | ! i ! L value
- wrr | -
! : i { H . -
RN | e IS
2 - = :
e P 3 ' R
§ I IE : % l(x;cl:{\l:édp; SSUr: 7. l‘
e . ; : Critical press :
a T ! G ] -
= , . - B ¢ i .
T ; i ' ] ‘ . ! Pe=Podt Tw (hi—hz-ha) ket /o)
% 0] NSO O O S SO o+ esting of e (Rt
;‘. L P ' | i | ¢y Tw: Unitweight of water
- [ i RN b R B '
ry A - " —t Qo - Average smount (£/Tnin)
= Pl : i ¢ p | b il L : Lengthof Rod (m} _
5\. B ; - | ! | p | - T @ ¢ Acoeffictent (7X10 *min®2®)
~— : i ! T | | 1 i
- ’ | I f”d" : | ] % | | Rauge .
S L"/’:, | [ i {(Reading of gavge) .
R el
i fi“:/i ﬂ v % RO 'V)zw )
c( ‘(’ Ik = et || Waater Levell‘
l 2 w5 ] Packer
0 5 10 T ' 20‘;[- BN '
Average amount for every meter ({/min‘m) Q &= Langth of

test section

A -38




No. 3

(my184) sanssoad p:n{:r:um):)

Lugeon Test Data Sheet S tage
iLoc-aliio%'l ' Main Dam [Name of hoie] D ~ 3 | Depth (m)20.0 ~25.0| cevianimy | 5.0
Va L6 | Hight of Length of . ) )
T 19.0 Jamge (m)| 15 |rd (m)| 20,8 PirectionDitlyorpien
Diamiter of . Type of . D .
pipe (and 35 packer Expansion ate 29/9
Reading |[Head lossiCorrected Amount of injectim per minutes () Average l?&%{ﬂle
of guuge hy - [Pressure : 5 3 3 — amgmt for gvery
Po ‘ P ' ' Qo
kef/am)|  {m) | (el/o) [ 7 g g 10 (&min) (¢ minsin)
> O [} 7 6
0.0 0.1 2.0 ) b ¥ 7 6 6.1 1.2
‘ 13 12 12 13 12
1.0 0.2 3.0 - 11 13 13 12 12 12.3 | - 2.5
3 29 30 29 3
, 2.0 1.4 3.9 31 30 20 7 31 30.2 6.0
: 51 49 49 S0 . 50
4.0 3.7 5.7 7 gg £5 =0 59 49.6 9.9
28 26 27 27 '
2.0 1.1 3.9 2% 26 57 2% 57 26.7 5.3
o 11 11 12 11 10
o ' o 5 5 6 5 6
0.0 0.0 2.0 7 3 5 4 6 5.7 1.1
P | 5 E z E ! -~ 7 E E | 1 ! 1 ! i I Lug(elc:: value _
| RN Gtiye| 2
B ) i : ’ i . . ! Macximum pressure
T | ) 5.7
? . - - . Critical pressure
o S I i i Cest Ax) -
: ; L ; - P=Po+ ru(hy1~-hz—ha) {kef =)
) ! ) ! i i J ] i H 5 ' P : Corrected pressure (lq:_[/ép’)
i0 : - I — i — ‘ ! Po: Fti]»eaffing o]:{g?q:e {kglrtm)
P | i v o E T Uritweight of water
Lol I L N T Rt
- L ! . —— S Qo : Aversge amoun! (£/min)
Py i S R L : Lengthof Rod (m)
i I — a T : | T @ @ Acoefficient (7 X0 ¥ min? %)
1 i ! i L ool
5 ] : ] T 'i"’ S f ' Pl (Readi%n?:u?{ Renge }
- ,__:_ :__?'—;:"‘:? | [ BETZIC] PRI '
,;/' . : .
——is z melet 8] Whter Level
) 2 = [ Packer
0 5 10 15 mwT Ié‘
Average amount for every meter (&/min‘m) Q ¢ = Length of

test aection

A —39




Lugeon Tegt Data Sheet Stage  No. 4
Location | Main Dam (Name of holel 1y . 3 Depth (m) 25;0”30.'0 ;:ﬁ";: ?:n)mt 5.0
; THi Length of irection. Di SIFRPr
“.aleixt'nljevel 23.2 g‘;ff;; o(fm) 0.5 r:c?m (:\) 25.5 _D:f’ectmn.Dup Vert:lcal_
Diamiter of Type of Date /10
pipe (on) [ 35. packer 1/10
Reading |Head loss'Corrected Amount of injection per minutes (£) Average ?r‘i’w%{n%e :
of gavge p, |pressure L - : ...} amount. 110F every} :
Pa 2 P ] 2 3 3 5 Qo 'Y
kefrw)! (m) | (kef o) [ 7 8 g 10 (&min) (€ minAn)
2 3 2 3 3
0.0 0.0 2.4 2 2 3 3 2 2.5 0.5
. i 6 6 7 6 '
] 9 88 10 9 10 -
2.0 0.6 4.3 1710 11 11 0 10 17.7 | 3.5
L 14 15 15 L 1h 16 : :
4,0 0.4 ]l 6.3 15 15 16 ik 1% 14.9 3.0 )
22 il 20 2 22 :
66 | 08 } 83 20 20 | 2 PV a.l | &2 -
' 41 40 42 1 4l e _
] 8.0 3.0 10.0 0 At 5 3 W2 1.3 8.3
31 32 32 A 30
6.0 1.7 1+ 8.2 13 32 11 30 30 31.2 6.2
i 19 20 20 19 19 .
14 15 15 14 13 .
20 | 0.3 |43 I3 14 12 10 | 131y 2.6
8 7 7 6 7
1.0 0.1 | 3.4 6 g 5 6 5 6.2 1.2
0.0 0.0 ,: 2.4 1 q ) 1 0 0.7 0.1
?
P P H { { i. ¥ n value : :
: i | . . | ! f i Lug(el‘iu )&lu 5.3
: P : , I Caledlated Lugeon
A P ! ! Value (Lu") -
15— i -
C | ; ol Maximum pressure :
& i i T { kef ) i0.0
% l o ; Cr:‘:{i;fs/i&g;esmre 8.3
S : : l L ‘ - F L] P=Potrwihi—ho=hy) (kehse) .
% 10 : i ! : P Pl P ¢ Corrected pressure et )
% - 2 : . — t Reading of gauge t
5 Lo e )/.'7}3L i | Vo i T:,: lﬂl‘n’tw;ghtir‘.‘i-'awrg =
—~ i AT . b [ : hy= Q3L
r : ,.m/t L 'I e - ' I -~ ; '3Q3= Average amount (£Atin)
N P ST : [ v L : Lengthof Rod (m)
2 T 7 — E & ¢ Aecoefficient (7 X16°* mind 2%y
2 -1 oo A
tL% S IR NN .
S P : i _ (Reading of gauge)
= Q=
JI!( If'/ IR | i PRI AR TR .'\—mp
1 1 7 |
'; e H{ L Wititer Level
# < A Packer
_ i _. : S .
4 5 10 15 2]\:]' - l“
Average amount for every meter ({sminm) Q@ : £= Length of

tost section

A —-40




No, 5

Lugeon Test Data Sheet S tage
B . . - — Length of test
Location | Main Dam [Nameof hote| - - 3 | Depth (m)} 33, (5735,0 | wetion (m) 5.0
‘ . ight of Length of e _
wa;_%:‘_hey? 2.0 - ;Iat‘;gget O(m) 0.8 r:c:lg__(n‘:) 30.8 Direction.Dipf yorp-ical
Diamiter of Type of . D
pipe’ (an) I 35 packer Al nte 4/10
‘Reading |Head losstorrected Amount of injection per minutes (£) Average {.}r%%{aﬁe
‘of gauge h pressure amount Gor every
" P ha P 1 2. | 3 4 5 Qo
kgl/m) !t (m) | (kef/a) 6 7 8 ] T0 | {(&min} (i nin-m)
- | 1 1 2 1 0
0.0 0.0 2.6 I 1 2 1 1 1.1 0.2
. ] 6 5 11 5 &
1.0 0.1 3.6 6 g 6 6 6.2 1.2
11 10 9 10 11
2.0 0.2 h.6 10 10 il 10 11 10.3 2.1
16 15 - 15 8 8 :
4.0 0.4 6.5 %g %% %3 %g %tlj 13.9 2.8
6.0 0.8 8.5 7 a1 21 10 12 19.4 3.9
' 26 25 25 25 26
8.0 1.4 10.4 P s o 7 T 25.3 5.1
. 30 31 =30 30 29
A
10.0 1.9 12,4 %g 32 - 22 " 3g Zg 29.6 5.9
_ : : 2 2 |27 1 2 .
8.0 1.5 _ 10,7 57 577 A 5T 26.3 5.3
) 23 21 20 21 21
6.0 1.0 8.5 23 7 21 1 91 20 21.1 4.2
. 17 6. 16 1 15 15
4.0 0.6 6.5 15 16 15 13 30 16.8 3.4
3 5 . 5 6 5
2.0 0.1 4.6 5 3 re g 3 5.3 1.1
. i ) 5 5 5 4
1.0 “0.0 1 36 A 5 A % A 4.6 0.9
0.0 | 00 | 2.6 |—2 L "f : 1 1.3 | 0.3
P . : ! l 1: b 1i ]l b E l ! : | Lug(ef’t:l\)'alue 4.8
. ‘ - : , Calealated Lugeon -
- Pl b ! ! Valye (Lu”)
(\.-1:; ] — : E l —
+ : B @asure
B | G | 12.4
o . : : 1 ic s
g P ror i | U il
N P ¢
2 o > . , i : i
=t K‘,” - L ! P=Ps+ 71w {h)~ha=h3} (kf!f/g;a:‘)
I g i S i P : Corrected pressire ( 2}
;} 10 ,P) L Lo — Pe: He::ling ofpgafxz]; (lﬁrf/m’)
a i S L B i i o Twi Unitweight of waley
. ; - | H . i i ' = SL
2 ] 5’/’;{ P I i P [ hsqne:mmmge s (e
= Y [ Co i L : Lengthof Rod (m)
‘é\ — ' — - - “e : Acoetficient (7310 % mind D)
N A N O i L] |
/7 H | ' 1 ; i
- | |-j i ' Col Vo ol : ¢
LA T | i1 | ‘““""7‘1."?’ ““g'-m)
",' . E i PETITS IROTE | " TREA
o | ;
. 2| S Water Levet
I = = ] Packer
. AN
0 5 10 s 20w N
:  Average amount for every meter ({/min‘m) Q } | ] £= Lorgth of

test section

A

|




Lugeon Test Data Sheet Stage  No. 6

(/18 ) danssoad pIIFLIGT

Location | main D [Nomeof bole| .3 | Depth(mdias 0 ~40.0 | wevion | 5.0 |
Hight of Length of . : ol P
Water ljevei 25.8 g_a{;’ge ] 05 L ed (my| 365  |pirection.Dip| Vertical |.
Diami i ; : T
bie (oay | 35 s |mxpansion pate 6/10
Reading |Head losshorrected Amount of injéction per minutes (&) Average Ar}"%{f?ﬁe'
of gaure pressure : _ .| amount | lor gveryl
Fo hs P 1 2 3 g 5 Qo L
Gef/w) ! (m) | (ef/w) 6 7 g 9 101 (Chin) (4 minsin) -
1 o '
0.0 | 0.0 | 26 [—1 &3 5 9— 0.4 | 0.
3 2 -2
1.0 | 0.0 | 3.6 2 Gmbod % x 2.2 | 0.4
4 -5 4 5 5
2,0 0.1 4.6 3 5 5 6 & 5.1 1.0
2o | 02 | 66 St =2 2 8.7 | 1.7
6.0 | 06 | 86 [ tTHe T e~ 14| 32
2 2 2
8.0 | 1.0 | 105 |—0 el o L B w0 | 40
10.0 2.0 | 12.4 % i 22 %3 25— 280 | 5.6
21 21 20 21 19 . ..
8.0 1.0 10.5 50 20 77 19 10 20.1 4.0
18 17 17 17 - 18 _
6.0 0.7 8.6 03] 16 17 17 16 16.9 ‘3.4
- 10 10 9 10 11
4.0 0.2 6.6 g 9 10 10 9 9.7 1.9
‘ & 7 5 5 6 '
2.0 Q.1 4.6 5 6 7 5 "6 5.8 1.2
3 3 2 2 3
o | 00 | 36 3 T 1y 2.1 | 04
1 1 0 0 1
2.0 0.0 2.6 0 1 0 1 0 0.5 _ 0.1
Pk ! ! E l % i ! . Lug(uf‘r:i\;alﬁe . 3.8 .
— ; i : | L o : ga:mlztﬁd ’lj.ugeon _
S S i i . alue { Ly )
15 1 ! { ! ‘ :' Maxi.mump:essure
i l i _| | ' (et 69) 12.4 -
— ! : Critical pressire -
Pl ! | Ckef )
' ) / i HE Vo by P:Pn;I'Tw(h:'_*h:-ha) kel )
i PI L : i : | i P Cor.re_cted pressure (ki AT)
10 $_ 7 ; ~Py : Reading of gage  (kgt /)
; /I I R i o Py Tw Unitweight of water
': i RN RN T m=aQbl
' ‘ ;fy ! ] et - : - Qo ¢ Averaze amaunt (£ tmin)
il s A A L : Lengthof Ked {(m) :
— R - e @ ¢ Acoeffteient (7%10 % mind )
; % i ! ! H 1 i | { ! i ! i -
I/ o i P i i _
5 ,ﬁ" i ; : ro ] i | i { . : (Rendiﬁ?ﬁ gauge)
P{" g B I ' | . 7 - . ~Z PUJT!P
i _ : il R Y
x i H 1 Water Level
b o SE = ;_i: Packer
0 5 10 15 0w k\?
Average amount for every meter (£-min‘m} Q : Y| €= Length of

Lest eection

A A2




Lugeon Test Data Sheet

Stage No. 7

‘Length of test

Location | Main pap [Nameof hde] . 3. | Depth(m)| 40,6745.0 | metion tm) 5.0
: ight of Length of e T .
Water Levell 6.1 | gowe (md| 10 | rod® (my| 41,0 [irectionDint yareical
Diamiter of ' Type of - . -
pipe (an) 35 paycfe,. Expansion Date 7/10
Reading -|Head lo'sjstorrected Amount of injection per minutes (&) Average A,';f,g{;";,e,
of gauge - pressure _ amount ot every
" Po_ ha P 1 g 3 4 5 Qo [™
kel /a) ! (m) | (kef/w) 5 7 g g 10 {Lmin) ¢ minsm)
: 1 0 4] 0 1
0.0 0.0 2.7 0 1 0 0 1 0.4 0.1
3 2 2 3 2
1.0 0.0 3.7 3 3 P 7 3 2.5 0.5
: ' 5 6 5 5 5
2.0 0.1 4.7 6 3 5 6 5 5.5 1.1
o ' ' Co 8 9 8 8 9
4.0 0.2 6.7 g 7 a 3 g 8.2 1.6
” - 11 11 12 11 11
60 | 0.3 | 87 10 12| 10 11 i 1.0 4 2.2
17 18 18 19 17
8.0 1.0 10.6 . 18 19 19 0 8 18.3 3.7
. D o 25 30 30 28 29
20 20 " 19 20 18 '
' 1
i ' 9 ) ) 7 ]
4,0 0.2 6.7 i 8 8 9 8 9 8.3 1.7
. ' 7 [ 5 5 6
. 2-0 0.1 ‘!I-.-I 7 5 5 t 6 4 5.6 1.1
10 | o0 | 37 ———2- L] z AR E
. 1 1 0 1 0
0.0. . 0.0 2.__7 1 o 5 1 o 0.5 0.1
- P 'l I i | on value
) S T BEE j L T 3.2
: - : I ; Calculated Lugeon -
i : Value (Lu”)
R _
_3' — i i : I . Ma(x;r;;.tz;essure 12.5
B ! : 7 Critical preasure
5 HE . | (kai AT} -
- -' : oM i L : [ . F
= : il N L | G ! P Pok v (hi=ho—h3) (ket o)
i R P’ i A : Lo : ‘ I P ¢ Corrected pressure {}qf o)
7 10 — : : : e Pg ¢ Reading of gagre  (kgt o)
3 RS b T S T T S I Twt Uritweight of water
~ T I T T hy=aQbL
E i !.?(‘  d : ! ! : 1 l : I ! 3Q0: Average ameunt (£/min)
N ey : A T S T A L : Lengthof Rod (m) =
P ; _,,i A N | E I ; R @ i Accefficient (7 X100 " mint %)
5 M' i SRR 1 P! R | EawE
}, R ' § : ' ) P (Reading of gauge )
‘ ’ " | —r . I i [ %-':
? | | - i i R A e e T
g 0 : i
= ...S’;,, | Water Level
2 B Packer
: : : <
0 -5 . 10 15 zomI - I;
Average amount for every meter ({/min/m} Q £=Length of

test section

A

T

3
3




Lugeonr-'l'ést Data Sheet

Siage

No. 8

(s 13) ainssaid po1oRllos

Location | main Dam Name of hole  p- 3 Depth{m) 45;0-_“50.0 ::ﬁi:l :'l'n).lest 5;0.
Wate(l;nli-e\'el 28.0 Ea:\%gt: O(fm) 0 i‘(f;glh(t?\f) 45.5 . DirCCtion,Dip. Vertical
Diamiter of Type of , ' ' i
pip?‘(irm;) | 35 paycﬁr Expansion Date 10710,
Reading {Head loss'Corrected Amount of injection per minutes (&) I;\lveras,;e- ?@%%:ry
.o TRount o
of gnge - prest;nre. : 3 5 —~ ] ‘ . QQ Jor &
Gal/w):  (m) | (al o) ] 7 [ 10 (&inin) 2 tinan)
. 1 0 ‘ :
0.0 | 0.0 | 28 ——Ff 5 t=t—8— o5 | oa
2 2 3 2 2 .
1.0 0.1 3.8 3 3 9 2 3 2.4 0.5
' 5 6 6 6 5
2.0 0.1 4.8 6. 5 i3 3 6 _5.6 1.1
9 8 9 10 8
4.0 0.3 6.8 ) Z 2 lg 12 8.9 1.8
13 1 1 1 .
60 | 07 | 8B METIHS 14 16 1§ 149 | 30
18 18 19 18 17 . :
8.0 1.0 10,7 %g ﬁg %‘g é_{ 8 18.0 3.67‘
10.0 2.9 12.6 B 55 5 5 3310 29.9 6.0
y 19 19 20 19 20 : o
8.0 1.2 10.7 ) ) 8 %5 25" 19.4 3.9
- 1o 15 15 15 16 .
6.0 0.7 8.8 14 15 15 1% ER L 15.0° 3.0
[ 31 11 12 11 10 ' .
4.0 0.4 6.8 ! 10 1 12 10 1 10.9 2.2
20 | o1 | 4.8 : ——1 2 & 60 | 12
t _ 4 3 | 3 2 4 - :
1-¢0 0.0 I 3.8 3 5 9 1 5 2.6 0.5
0.0 | 0.0 | 28 [—% 5 R o 03| o1
IO [
: : ; 1 - T T Csl&ulated};ugeon -
sl r ! R i ; 'i Vatee ¢ Lu) "
! P ! I f ‘ i Maximum pressire 12.6
T 1 X i Cicgl ) -
i o
AT | | | -
DF L g s
e B S, ] LS P=Ppo+c-rw(h,—h=—_h,) (kg'IA/;'a;*)
: : : . i : 1 : o Corrected gure (kef
10} ;f ‘ : , l ! -t : I Py Reading ofp?a:er (gt )
: l{’ Lo i [ l N TR : ! Tw' Unitweight of water
oo A i N ha=aqbL
//i I , ! : . : ! ! " Qo Aversge amoant {£/min)
i ; : IR N L : Lengthof Rod {m)
T T R A T — @ i Acostficient {7 X107 S mint ehy -
s A ; T ' '
5 !!i? i : F : P : o ' - ! l . d_gaugc age)
/") Py b P b } S (Rea ing of gauge
i [ i i T Pump
Jfl ! i -l ! I - ! T TR AT TR
. . . ;:' 2— -1 Water Level
- . ) . . ._ T j:' = l= Packer
0 -5 © 10 15 20'&‘[ lé :
Average amount for every meter {({/mindm) @ ' £+ Longth of

teat seetion

A

— ‘Ll _‘_1




(@ 13} sarssord pardaiiony

lugeon- Test Data Sheet Stage NO. 9
Location | Main' Dam: Narne of hle| D=3 | Depth(m)] 50,0™55.0 t—:ﬁ::(osfn)tm 5.0
Watex;ﬁl.eve._ 28.5 g;g;: O(fm) 1.5 :f“;’l‘g_th(:) 51.5 [Direction,Dip| Vaertical
[Blmes] s | | mowsion R
Reading: [Head l_oss’Corrected Amount of injeclion per minutes (£) Average | AYEraRe
of gauge . pressure : - amount . Ljor every)
Po h p |1 2 3 q 5 Qo [mat
(el ) (m) | Oglsa) 6 7 g § 10 (bnin) Ko minm)
. 1 1 0 1 Q
0.0 0.0 3.0 0 0 1 0 0 0.4 0.1
i 2 3 3 2 3 .
1.0 0.0 4.0 P 3 2 3 b3 2.4 0.5
5 5 4 5 5
2,0 0.1 5.0 A 6 5 5 5 4.9 1.0
- . 8 7 7 8 7
4.0 0.2 7.0 g B 8 7 g 7.7 i.5
. , 11 12 1t 12 12
6.0 U.5 4.0 12 11 13 1 12 11.7. 2.3
. 19 20 20 21 21
8.0 1.5 10.9 %g - 19 51 51 50 20.2 4.0
- 3l - 31 32 31 '
_IO.Q 3.5 12.7 30 %9 a1 30 30 31.0 6.2
Sy 2h - 23 23 24 23
8.0 1.9 10.8 %ﬁ %2 %g ‘.{% . %% 23.2 4.6
60 _ 0.7 8.9 i3 13 1A 13 13 13.5 2.7
: . - 10 10 10 9 10
4.0 0.3 7.0 B 9 9 10 8 9 9.4 1.9
: 6 (i 5 6 (i
2.0 0.1 5.0 5 5 6 g 5 5.5 1.1
4 4 3 4 3
1.0 | 0.0 4.0 % - g 8 % 8 3.4 0.7
0.0 - . .
0 0.0 3.0 o 0 o 1 0 0.3 0.1
LA P oh vaiue .
b BN Y
: E— : ; ‘ ; ; - Calwilated Lugeon
% R i : i b | i i Value (Lu") =
o I i t ' i
(S ! : Maximum pressure
'E i E s I { kefAxt) . 12.7
T T ; e
B e B H '
: .5/-’/' ' : E i P P=Po+Tw{h;—ha—h3) { kel a7
ol - /._f/! P : ; ' i P : Corrested pressure (kyf o)
— - - - . - < Pp: Regding of gawge (kygl to)
AL : i | Il b ' E ’ Yo' Umtweight of water
/AR R SRR B e
- =+ . - . Qo : Averzge amount {Z-min)

B Ay ! y CoL : L : Lengthof Red (m) =
’/];’i T : E | ! i i !1 : i ! @ : Accefficient {7 X107 " min®%/L*)
Al | N

5 A:_ : [ : ] (Readiili:uge( .
AR = —e
: RIS TRTE s A TN
= o |1 1 Water Level
. . . £ =7 F F{ Packer
N
o o 5 10 15 ZJ\)T I“‘”
: . " Average amount for every meter (£/min/m}- Q . £ Langth of

test section

A 45




Lugeon Test Data Sheet -

Stﬂg(‘ NO& 10

Length of test

(s ]84 ) panssnld PAIDEIID

test section

Location | Main Dam {Name of hole] D - 3 ‘Depu! (m) 55.Qa50"0 et () 5.0
—TWight of Length of T irection. Dinl vt st
vater Level| g5 (Y| 05 | gy | 95.5 PirectionDivi vertical
Diamiter of Type of | . ‘ “Date | 1
pipe (ma) ] 35 packer Expansion i 12/10
Reading |Head IossiCorrected Amount of injectim per minutes (&) ,:veragte A{;‘é%%%:ry
PRI m TR 7 |3 C I P TA
(kef/owr) ! (m) | (gl /o) 6 7 8§ ) 10 (&4in) K¢ minAn)
1 Q 0 0 b :
0.0 0.0 29 7779 ) 0 1 0 0.3 0.1
2 2 3 2 3
10 0.0 | 3.9 7 2 3 3 2 1 2,4 0.5
5 5 6 5 [+
2,0 0.1 4.9 5 5 6 5 5 5.3 1.1
- 10 1 10 12 10 ' '
w0 | 05 | 63 g 1 P 2T uo | 22
60 | 10 | 88 |18 5 b 116 LB fhse |31
; 19 18 18 17 19
8.0_ 1.2 10.8 18 17 19 T R—r— 17.6. 3.5
100 | 3.8 | 125 P2 L 32 | 62
' 20 Y, 1 AR | R R O RS ¢ _
8.0 1.5 10.9 15 ) 70 R [ RSN | ) 19.5 |: 3.9
: i7 - 17 16 i 17 - 17
6.0 1.1 8.8 ig 17 %7 = 12 17 16.9. 3.4
: 12 1 11 11
4.0 0.5 6.8 11 BT 11l i 11.4 2.3
20 | o1 | 4.9 b 6 2 & 6 5.7 | 1.1
L | 0o | 39 L= s L2 L 2 L S 24|05
0.0 | 0o | 29 —3 0 U p—— @ 4 03 | 0a-
I Rl BEED
- - I Calw]awd}wgeon - o
15l PG Lo . I | [ ¥aive {Lu")
o | ! P o
R S sl 12,5
. I ! : /!‘o | Cfit{ig}ﬁ;;esmn '10.8 ,
P : R i : P =Py + Tw (hy — he—h3) (el
' . ; Lo , ! ' © P ¢ Corrected. préssure {igf i)
10 S S ; : LI S : : Po: Reading of page (kgl )
R Lo by i Co T Unitweight of water
TR T T ] meadh
— - — —— - e " Qo -Aversge ameount {{/min)
i y A S A : d l L ¢ Lengthof Rod —Lm)ﬁ_s e
2R S N TN I ST TN E
NIV A e
3 /’ I [ : i : g I | .: (Beadingauge)
AR RS ——
T ' : )
Lo | : :
| | = e | Vhiter Lave) |
l, -~ | £ 15 F{ Packer
: -]\ .
0 5 © 10 15 20% LA )
Average amount for every meter ({ninw) Q : . | &= Length of

A

~46




Fig. 4-1606

Lugeon Test Data Sheet

Stape No. 1

(@)Y pansso1d  paydsaie)

- Average amount for every meler ({-min-m)

£ = Length of
test zection

Location [Sadd1e Dttiname of hole| g _ 1 | Depth ()l 10 0™ 15 g metiontmr | 5.0
; el | Hight of Length of . . . .
Natet s Nothing | gavge (m)| 1.3 | rod (m)| 10.0  PirectionDipiye,eq
Diamiter of Type of : D
Ipipe (un) | 35 packer Air ate 15/7
Reading |Head ]oss’Corre_cted Amount of injectio per minutes (3] Average ?r‘{f,fﬂ,e
of gauge h |pressure’ i : : amount aor every
R TR A N P F 3 4 5 Qo
(kgf/e):  (m) | (kef/o) 6 7 8 g 10| (&imin) (2 minm)
] 7 5 ) G 6
0.0 : 0.0 i.4 5 A A 5" 5 4,6 0.9
: ' 32 3 30 33 33
1.0 | 0.7 2.3 o e 7 35 3 31.5 6.3
- ! : 70 11 69 68 67
2.0 | 3.1 31 ey 65 65 6 o 67.0 | 13.4
' ' : | 29 28 28 27 ;
1.0 0.5 2.3 26 26 27 28 27 27.7 3.5
2 1 2 3 2
.0 0.0 1.4 ) 1 2 9 3 2.0 0.4
l :
s
|
!
i ! I | i
i 1 i T '
. . =
| SEEEEREEE. bt |
oo : Co , ! !
R N RN Vatee (Lu | 52.5
T .
; ! o P i i ! l i ; I Maximum pressure
i ' | E | ; l I ( kgl A) 3.1
[ 3 ¥ I f ! ca
R B N
! ! - P=Po+ Tw (hy—hz—ha) (kel/od)
i i i . HE P : Corrected pressure (buf o)
10 — RS Py ! Keading of pawe (kgl )
i i ' ; . . i : Tw' Unitweight of waler
! |0 1 G s b0 ] | meaeh
. ' . ———— Qo Average amaunt (£Anin)
' . N Co L : Lengthof Red (m)
: . _ [ P T T & i Aceelicient (7X10 ° min¥/g?)
3 i ‘l . § ' i i . i H
- [ f i l ! IR gaugs
B A i ; I A ! {Reading of gauge)
L . . : P : .
| L R i ;
i . 1 | 1 : ' aad- TR TRITE IR
o T
— — il = e |- H Water Level
£ —iFq 3 Packer
, . iRE
0 5 10 15 BI)NT =
' Q

A

~
{




Lugeon Test Data Sheet Stage _No.2
Location Sadd}:e .Dm}Name of hole] 8§ =1 Depth.(m‘) 15.0~20.0 i;:;‘f;: a;;e’l 5.0
: Hight of Length of " Direction, Di ‘
el ] Natgog | wavge (m)| 13 | red (m)| 5.0 DrectiomDiel oo
Diamiter of Type of - Date 2n/7 .
pipe (an} l 33 packer Adr 21/
Reading |Head lossiCorrected Amount of injection per minutes (£) Average. Ar‘.'%ﬂ%e-
of gauge N pressure : 5 . : an%unt : ngrl Lvery
P 3 P 1 o2 : ' ! =0 . .
(I\'gf:'}’cn:f) (m) | Ogf/a) 6 7 8 4 10 | (&4nin) [ aminsm)
3. 2 2 3 2
0.0 0.0 1.9 2 2 3 1 2 2.2 0.4
7 8 8 7 9
1.0 0.1 2.9 —3 8 3 16 9 8.7 1.7
2.0 1.0 3.8 32 3l 33 32 21 3.6 6.3
33 33 30 29 )
4. . 5.3 71 .69 50 105 - 19 76.5 15.3
0 6.1 78 79 79 76 79
40 39 [Ty} 40 34
20 | L5 |37 [Ty TR {Twm | ae a4 | 77
A ) 7 8 8 . 9 yi
1.0 0.1 2.9 7 5 3 5 5 7.0 1.4
5. 4 5 % 4
0.0 0.0 1.9 ; 3 A i 3 9 3.6 0.7
|
|
i
N
i !
P L T TP T ] Lo save | _
N T itz 214
G :I . i 1 Maximum pressure 5.3
3 i : F I (kel A=) o
] ! 1. T - :_
RN ] N et 2.9
8 — - ——
b4 : : ! L l L1 P=PotTw(hy~bo—h3) {kel/im)
g 10 T f ; o ' P ; | 2 Corn:‘v:ud pressvre (kel )
. R R ; Tt Unvwsign ot o
2 ! ! ! v | i : i : w* waler
:‘ il | [ S A C “ha=aQbL
& — : —— — ﬁ . EF Averoge a'mo;:t ((t'{min)
o [ : : [ P . t Lengthef R )
é\‘ i : : | | l : C1 i a Ai:';iﬁioticnt (7;nlﬁ's-m_inz/cz) :
] Lo E
N I I R = i A (Resdne 1
] : bt = - b i : ! i o ' Pump
i s | ==
== e —1 R [P TRRT— T
. ' .
wr ' ozl e vater Lever
£ = P 5 Packer
0 B 10 15 ' 'me [é
Average amount for every meter (€/min-m) Q ' ' €= Leongth of

Lest seelion -

A

48




‘Lugeon Test Data Sheet " Stage No.3

Location _Sadd%e Dam | mes of hole| oy | Depth{m) 20.0”25.0 ;:'t‘f:: f;)"’.“ £
: ] . | Hieht of Length of .
Wflj(zt;n%eve Nothifg _galfge (my} 0.34 r:d ¢ (;) 19.0 [PirectionDinlye ica1
‘| Diamiter of I Type of Date
pipe {an) ] 35 packer : Alr : 26/7
Reading |Head loss'Corrected - Amount ‘of injection per minutes (£) Average Ar‘!{)%ll‘lill'le
‘of gauge hs pressure 1- = 5 : amount l?grt ervery
Po P 2 4 53 Qo
(hpf/ar) i (m) | (kel/od) 6 7 8 9 10 (&Anin} (¢ minAn)
2 1 2 2 1 :
- 0.0 0.0 2.3 =) 2 T 1 o 1.8 0.3
. 1 11 10 11 10 .
1.0 0.1 3.3 :
: . 10| 11 a0 O 2.6 | 19
2.0 0.2 4.3 13 11 13 11 11 11.5 2.
11 11 4 12 13 1t 3
4.0 0.5 . 23 20 20 21 20
6-2 20 19 19 20 20 20.0 4.0
6.0 2.0 8.1 40 41 40 39 A0 . '
. . 39 38 .38 39 38: -2 "8
49 48 48 49 50
80 |33 |00 50 T% 51 e 95 | 99
6.0 2.3 8.1 42 . 41 al | 40 1 &
- Y 41 .1 &2 42 ! 4 4.3 8.3
A ] 5 |23 22 23 23 22
O 07 ] 62 ey 215 23T 2 | BA | 4
' . 14 14 13 14 ! 15
2.0 0.3 4.3 16 15, 14 13 13 14.1 2.8
~12 il 11 10 1
1.0 . 0.2 3.3 } 12 TRNEEY) 1 1 11.2 2.2
1 L2 1 1 1 2 )
0.0 0.0 | 23 > l i > 1 1 1.4 0.3
i i I ] |
I .
A R | i o l : f | Lo l Lugeon value
' o AN . (Lu) 9.9
E i ! | —r— : [ . — ' | | 4 ga;ml?tf'd ll),ugeon _
15— ¢ [ | t [ | ! alue u
E . i P ! E I ! I Maximum pressure
i T i t | 7 |i kgt &) 10.0
: I — l : . — I Critical pressire
L ‘ i | R Lo (el ) -

; ! SR PPyt pw thy —ha—ha) ( kgl o)
{ : ; . l P 1 Corrected pressure (Igl.4r)
: : Pg i Reading of gauze {(kglAg)
Co . : I T R I | Vw! Unilweight of water
i
|

WO

10

P 1 ] ] mmadby

(o138 ) oanssord paydatinn)

; : - © Qo Average amoeunt ({.~inin)
! _ : ; ' . i L : Lengthof Rod (m) )
; , | . ! @t Acoefficient {7x10 *mini (D)
! | o ' 1 ' ! I i ! |
[-] 1 ' 1
: S A
st L L L L (Reading of
el L L | R ; ! i Co eading of gauge)
H i I Fe— -
Joee || . B _ ==({fum]
e T - RSV RO [ SRR R,
el | - :
- b4 ]
e = Water Level
N
= l{q o Packer
0 ‘ 5 10 15 20 = = -
. Average amount for every méter (£-minm) Q o £ = Lergth of

test pection

A 49




Lugeon Test Data Sheet

Stage No. 4

(1) aunssaxd pajdeiion

: Saddle Lam . ) : - | Length of test| :
Location 1 Name of hole] §-1 Dgpth(m) 25,07 30.0) sction (m) 50
Hight of Length of : : -
Watefnl.eve! Nothihg | pange Tl 13 | B: o 25.0 IDII‘?C'.:I_GTI.DID Ve,l'tl‘lgal
Diamiler of 35 Type of | Ajy Date Zb/']
pipe (ss) | packer i .
Reading |Head lossCorrected Amount of injection per miputes () Average |Average
of gauge ) pressure i - amoint ngrt every
Fo B P 1 2 3 4 5 Qo
(el ew) i (m) | (gf/o) 6 7 5 ] 101 (éAnin) X2 fminm)
i 29 29 28 28 29
0.0 | 1.4 2.7 28 28 27 28 28 28,2 5.6
37 41 41 L 42 42 '
1.0 3.1 3.6 ) i 3 I ik 41.9 8.4
0.0 1.3 2.8 27 28 27 27 28 | 27.5 5.5
27 27 28 - 28 28
|
|
! ? |
‘ ? | I ! ! ! E ; I }- . | ; | l ! L“g(?l‘_ﬁ ;aiue -
: : : ' : LI Calaslsted L :
o I R | | | L O Vaiwe (Luy ] 28.3
2 " n T
i i : l I |. I . Maximum pressure
] T i ! ket ) 3.6
RN | e
- : : E K I — i P=Pp+rwilh,—h2—ha) { kel
: i : f B ! P i Corrected pressure (kgf /&)
10 - — - — - Pg: Reading of gawe (kgl/af)
- boro o ] A Tw! Unitweight of water
P SR 1 L] | m=aedL
— ! el e Qo ® Average amount (£, /min) -
i . i HE ' : i L : Lengthol Red {m)
I — | A T i T a ¢ Acoctficient (7x00 *mind %)
[ o T [ P
I P RN goi
S I R T ; T i; (Reading of gauge)
- e : - P : a9
L il = Pumi]
P RIS FFRPIET P i TRV
= _q,"; - Water Level
£ Nlﬂz 3 Packer
0 .5 10 15 A~ E :
Average amount for every meter (€-min-m) - Q L} = Length of
: test seetlion




Lugeon Test Data Sheet

S lage

No. 5

(@38) smssoad paIdRIIOD

.Location ' Sadgi%e Dam}i\!ame of hole S'_‘_ 1 Depth (m) 30.0°735.0 ;:'t“f:: f:n)““ 5.0
1 R Hight of Length of i i R .
| ‘Wal%:.n ljev§ Yorhifig | gauge (m)| 1-34 rod  (m) 30.0 [Direction,Dip} Yartical
Diamiter of Type of ; : Dat
pire {(un) l 35 ‘ packer Air ate 29/7
Reading Head lossiCor rected Amount of injectim per minutes (£) Average Ar\r'%ﬁe
of gauge he pressure : amount m{every
' Po hs T 1 2 3 4 5 Qo |™
(el o) ! {m) | (/o) 6 7 8 9 10 (étnin) ¢ minsim)
. - - 48 ) L7 55 )
: : 61 63 6l 61 62 .
0.0 | 4.3 30 42 a8 AR - 22— 5.0 | 9.0
i
i
]
H
i
i
| !
| ! J
i i i
i T P P i i Liugeon val
I . L1l | (ot adll
: - : . : dL
I R O A T A Glatemhel 38.0
2 i ; ¥ : - : S ;
N K ' ! ; : I t ] Maximum pressure 3.6
P TP LT | ] st /) :
ME— i — - T Critical pressure _
o Pl ' g | (ke A
= l i ! P=PptTw b —ha—had { kel o)
N . ; : ' ! H bl P : Corrected pressure (kgiam)
io . i ; _ : b Pg: Reading of gauge (kgl a7)
i T i v ! P Tw Untweight of water
Ly AN ] measbL
. s : - - L Qo Average amount (£ min)
i FE ] ;o C N L : Lengthof Red (m)
7 » - — I b T a : Acoefficient (7 X107 " min/ %)
: t i . Vol | S N
i : i i H i
N O N W N I LS O (Rt e
Lo doE e b o
e T T e
RERME | .
i = L Mater Levar
: | 12 =t k= Packer
' sen AN
0 ‘ 5 10 15 ) l““
© Average smount for every meter (€-minm) Q £= Lergth of
. R tast section
A 51




Lugeon Test Data Sheet . Stage  No. 6
Location Sadd%e'na‘“ Name of hole| g . | | Depth (m)|35,040.0| metion > | 5.0
Hight of Length of antion D : .
Watcénl-nl).evel Nothing | savee (m) 0.34 rod . (m)| 4.0 Dlir_eclwn,_li)ll) Vertical
Diamiter of Type of . .
pipe (m:s;) 35 packer Alr Date 30/7
Reading |Head lossECOrrected Amount of injection per wminutes (£) Averagte &r‘r{gﬁ%ﬁe
of ggugc by pressillre : . - . e aﬁguon Jor e;‘»er?
(el ) (m) | kgl wd 6 ¥i 8 g 10 ] (&min) e mindm)
. 1 1 1 0 1 -
0.0 0.0 3.8 1 1 0 1 2 0.9 0.2
2 2 3 2 2
1.0 0.0 4.8 1 3 5 5 3 2.2 - 0.4
{ 6 T 7 8B 7 _ .
2,0 0.1 5.8 i 8 8T n 8 1.4 1.5
16 15 15 14 15 4
4.0 0.6 1.7 it 1 is = 15 17 15.4 3.1
; 3 64 32 3t L33 .
6.0 3.2 9.5 U 23 35 36 3% 36.5 7.3
8.0 4.6 | 11.3 42, 43 ] 44 43 | 44.0 8.8
45 44 . 44 45 gg
33 3 33 33 :
6.0 2.6 9.5 23 3 TR 22 33 33.0 6.6
15 L 14
50 | 05 | 1.7 12 141 12 1t e | 2.9
{ | 8 g | 7 8 6
2.0 0.1 | 5.8 l 7 o 3 7 7 7.2 1.4
{ 2 2 2 1 2
1.0 0.0 4.8 : 3 27 2 g 2 2.0 0.4
: 1 0 1 i 1] :
0.0 0.0 | 3.8 i 1 1 0 1 0.7 0.1
: s | -
i : .
i
|
g R R
T : I 7 ; I : T I jCalwlated L ugeon -
A S N SO T N I S B Vatue ¢Lu) '
G : l ! | | } E 5' i Maximu;n’pressure 11.3
5 —— - kel A )
2 l ! : ' ! T I i 1 - l Critical prossure
A : b b IR (et ) -
= ! LN i ' P=Po-k Tw (hy—h2—ha) Ckelrod) -
Z 10 Lo Pl I I l; : g:r;e:ted pressureéll:gi)&f;
A - : Reading of gage /4
;:. - . o A D v i i | T:.-t Unitwe‘zghl i!‘taber #loat
—~ Eo SRR B AR R = aQiL )
E : - - Qo ¢ Average amount { £/ min}
N CoLom ; A P ! L ¢ Lengthof Rod {m) : )
3 T . : T | @ - Acoefficient (7 X107 ° minZ ety
t 4 . i ' ! | ' 4 :
LA N T z e
? ’-g': : $ ! | : o [ ; . i ' i (Readi,;'gg(igm:ge)
T i . e
TR PRI R
| e[ Water Level
] H Q‘ td Packer
0 5 10 15 | '206:[ : l“‘. '
Average amount for every meter ({/min-my Q@ - - £ = Length of

test section

A 52




Fig, 4-17
Lugeon Tesi Data Sheet Stage  No. 1
Location ’Sad_d;e- Dol lvame of hole|  § - 2 | Depth (m)|10.0~15,0) Lt of test| 5 g
3 Levell - . . ‘Hight of Length of . . )
.‘Vjéz%f'n 5V bothing | gavge (m)|  1.84. | rod (m)| 10,5 PIecHOND® yorpiea)
Diamiter of Type of . ' )
| pipe (mn) - 35 packer Air Date 15/7
Reading |Head Insstorrected Amount of injection per minutes (£) Average 't\[;%ﬂ%e
of gauge h, ~ |pressure amount nrt every
Fo b P 1 2 3 4 5 Qo ]
(kef/m) ' (m) | (kgf/ov) 8 7 8 9 1071 (dinin} Kl ininsn)
4 1 1 1 1 .
0.0 0-0 1.4 ' 1 1 1 2 O 1.3 0-3
18 20 21 23 25
1.0 0.5 2.4 26 8 a0 a0 » 25.2 5.0
45 43 45 47 47
2.0 1.6 3.3 . 45 48 49 50 53 47.2 9.4
- ; 20 20 19 17 17
1.0 0.2 2.4 & 14 13 1] 16.2 3.2
0.0 0.0 1.4 3 1 0 Q 1 0.8 0.2
. . i 0 0 1 1
| i
l .
|
|
i
: |
I -
e ENEEEEN
SR . - lated L
15 L TR Fatoe CEw 7| 415
1D — T ; 2 : :
G i Pl | E I | Maximum pressure 3.3
= A : kel Ag)
a bt Py 1 !
e - e : : Critical pressure -
é : P o ] ' b (kpt Ao
T P b | i ] P =Pet rw by~ hahs) Chglsm)
!}- : : . : ] I i f ! i P : Corretted pressure (kgfAm)
b 10 R ; . Po: Reading of gawge (kgl o)
a o 3 T T R T . P 7w Unitweight of water
S B T S A O R R B [ S
S ; ; ! — : . : Qpt Average smount {{-min)
N : b P o L : Lengthof Red (m)
2 o — B e R @ : Acoefficient (7x107° min/E%)
~ . i ' 1 i | ! i ! H )
5 i : o ' ; i i co ' ! gauge
|3 R ; : i i LT (Reading of gauge)
- - ‘ - : - : - : : : = n: u
Lo e | | - ~7
T e = T I TR,
- J e T
cs:_,__, = -—-a%-_ [ H Water Level
. 2 == A Packer
0 5 10 1 zowT E
Average amount for every meter ({-min/m). Q £:= Longth of

test section

A

—— a’.'-'.; '.3




{38 arnssdad paInvied

Lugeon Test Data Sheet Stage No, 2
: Length of
Location | 2991¢ Dane of nae| .5 | Depth (m)15.0~20.0] metion (o | 5.0
Hight of Length of : ) . sy Dinl o - .
Water Level| yuriig | paige (m)| 1% | rod ()| 15,0 PreCHOMDR verrical |
Diamiter of Type of . T Drate S
pipe (en) I 35 packer Alr ) 197
Reading |Head wssCorrected Amount of injectitn per mimutes () Average éf}"%{ja[ﬁe'
of gauge pressure : : _ amount Fof every
Po ha P 1 2 3 4 5 Qo
hglfr/or):  (m) | Oefl/w) 5 7 8 g 10 (&min) (LAnin-n)
. ‘ 1 i 1 4] 1, b
0.0 0.0 1.9 0 1 ! 0 0 0 0.5 0.1
1 2 1 1 1 : .
: : 2 2 2 i 2
2.0 0.0 3.9 ‘ 5 1 1 2 1 1.6 0.3 |
i .
40 | 00 | 5.0 3 2 2 2 2 2.8 | 06 |
6 5 ) b - .5
6.0 0.0 7.9 5 6 5 6 5 . 5.6 1.1
63 &0 60 57 ol
8.0 3.6 9.5 55 53 5% 56 =3 58.3 11.7
49 51 43 68 37 .
. 6.0 2.8 7.6 43 58 54 53 59 5l.4 :10.3
4 | ‘
so | 1.3 | 58 Y513 e 22— x| 7.0
Y 16, 1l 15 24
2.0 0.3 3.9 | 20 17 17 T 5 16.6 i 3.3 |
A 2 3 1 1
1.0 .0 2,9 ; 1 S i - 1.3 0.3 |
L 1 o | 1 T 1
0.0 |00 | 19 — 1 R 0.3 | 0.2
. i
T ' i 1 Lerean yatue
I I R I A O tmoe |
- i : - el Cateulated Lugeon
sl b ‘= I Value (Lu”) 1.5
3 : PR . —— - :
b Pt ' i ! % ! Maximum pressure | : 9.5
E i j i ] : | ! kgt Aef) .
; . 1 y |: 7 E E' Crt%{l;;j/w?;“mn 1.9
! : l ﬁ L P="Po+ Tw (h1— ha—h3)} (kgf/:'ucf)'
. ! R | S i P i Corrected pressure (kef og) -
10 - : - : - ‘. Pyt Reading of gage (gl /&)
i Tt i ; o T Unitweight of waler
. Cor ol P P ha=aQfL :
= : T ‘ - — Qo ¢ Aversge smount (£-min)
oy T : ! | L @ Lengthof Red "tm)
i ! A N T ; : ; & ¢ Acoefficient (7i<lﬂ'smi‘n?/£?)
I T AR ; ﬁ . ,
5 [ i * [ ! (Eeadiﬁmg ﬁ_g%)
0.f : K . . : ' i i e = ”%m
l“ - [ _ - l | ! i vy Cocey o T
i P | o |
o - = mer- [ b4 Water Level
: = 4 Packer
o 5 10 15 | mw_[ NI
Average amount fur every meter ({/min-m) Q- B : | £=Lergth of -

. test aeetion

A

~ 541



(®/33) armssird pa1dadL0ny.

Lupeon Test Data Sheet Suage  No.3
Log:at‘ion' Sadd%e' Dﬁﬁil\’ame of hole .S -9 Depth {m) 20.0 ""25.0 :;ﬁ‘:: ff,,)"“ 5.0
. by .o ight’ . Leng i H i .
w?‘_*;}“"‘ Nothifg g;:ﬁg]é 0(Im). 0.84 nfg;’ glh(n:f) 19,5  [Direction, Dip| yorriea]
| Dianiiter of [ Type 'of R
Toipe (o) | 35 packer Air Date 25/1
Reading |Head loss'Corrected Amount of injection per minutes (£) Average |Average
of pauge by LDressure amount f"f‘ every,
.~ Po L P 1 -2 .3 4 5 Qo ™
(gf/a) ! (m) | (kgf /o) 6 7 3 g 10 (&nin) e iminn)
' o 2 0 1 1 0
0.0 0.0 - 2.3 0 ] 0 1 e 0.6 0.1
1.0 |00 | 33 2 P2 ! — 13 | 03
' 3 2 1 2 2
2.0 0.0 4.3 1 2 2 1 1 1.7 0.3
40 |00 | 63 —3 ot : At 27 | os
6. . 8.3 3 1.3 3 3 3 4. .
. 0 0 0 2. 2 3 3 2 4.1 0.8
8.0 | 0.0 |10.3 2 5 6 ! 1 60 | 12
S . 13 14 13 13 14
|1 10.0 0.2 12.3 13 13 13 | 13 13 13.2 2.6
: 8 .9 8 8 9
8.0 0.1 | 10.3 9 3 = f 8 7 8.1 1,6.
6.0 |01 | 83 z o ! 1 8 69 | 1.4
N - 4 1 3 1 4 4 4 '
4.0 0.0 6.3 3 3 3 7 3 3.3 0.7
20 Joo lasg pmap—t3 3 2 12 1, |45
‘ E 2 2 31 2 1 2
1.0 [ 0.0 ; 3.3 3 2 1 1 2 2.0 0.4
L 2 1 - i | 1 1
- 0.0 0.0 2.3 1 0 0 o ] 0.8 0.2
LT T ] P | 1
: : T ! . - : Calculated Lugeon -
= i Voo i [N ; ; ; Value { Lu”)
15 o ——— : t—1 -
i . o Maxi ressure
: | ! Chet /) 12.3
- T | Critical pressire
R . 7 , | {kgf Axt) -
: i : . P=Put¥w by —~ha~h3) { kef o)
el ] | . i ; ! P : Corrected pressure Ut /)
104 — : - . ‘ Po: Reading of gauwge (kgf )
’ 1. o b ) i Tw' Unitweight of water
Ak o | RN ho= QL.
g : : e - - Qo Average amount {£/min)
P P A I : L : Lengthof Red (m)
C‘Jl ST . I ’ - i ] i o i a ¢ Accefficient {7 XH " min %)
! H 1 ! H | H 1 i I
b b N
.5 'o'l ] P R ; l (Readillllaguﬁ gaugs)
B é o s : — I Pump
" ! TRXVIT AT R o — v
I
. a oo ] 1| Water Levet
: _ ) 2 e A Packer
0 5 10 15 0~ S
Average amount for every meter {&/min‘m) Q | " | &= Lengtn of

test seciion

A

- 55




Lugeon Test Data Sheet

Stage  No.

4

Length of teat

T Saddte Da o o -
H Location Ie Dar_dName of hote S -2 Depth (m) o5 030, 0] 2etion {m &0
L . Hight of Length of | . . o
wal%fn ).eve. Nothing | gauge (m) 0.84 red - (m) 4.5 Direction, DiDl v i3 0a1
Diamiter of Type of | ,. ' 1 pat S g
pipe (mn) 35 packer Mr one 2117
Reading [Head loss'Corrected Amount of injection per minutes {£) Average ”2‘{5{,‘3,"'
of gauge b pressure | _ = amg}unt ok very
Fo 3 P 1 2 3 4 0 i
(kef/a)i  (m) | (kaf/a) 6 7 8 9 10} (&Mmin) K¢ minsn)
4 U 1 U i
0.0 0.0 2.8 1 0 1 0. 1 0.7 0.1
: 3 1 1 2 1
1.0 . . ‘ .
. 0.0 . 3.8 5 i 1 7 7 1.5 0.3
6 2 2 1 2
2.0 | 0.0 4.8 3 5T 2 — 3 2.6 0.5.
' 6 5.1 5 4 | -5 :
4.0 0.1 6.8 % r 5 i 10 5.9 1.2
6.0 . 8.8 25 23 4 24 23 5 .
0.8 8.8 & ok 2% % "7 21.5 4.3
6 K 5 4 G '
4.0 0.0 6.8 ﬁ: _ 5 = = n 4,6 0.9
: 3 3 '3 -3 .
2. . . - . .
0 0.0 4.8 5 5 T % 2 2.7 0.5
: . .3 P 9 ) i '
1.0 O.‘O_ 3.8 ® FEEE T ) 1.8 0.4
0.0 0.0 2.8 ! ) SUEL T 1 1 1.1 0.2
- 2 o I I | 1 1 :
i
|
I L | -
. o ¢ o oL X
‘ — Calwlated Lu
15 P P i g Ve (L) ] 21
9 . ; ! ’ﬁ i ‘ E; Maximum preasure 8.8
S T o) | >
%.'. Tl 1 ' Ln:‘_n;:}mg)resmre 6.8 |
! i i coi
b : ; ! R ] P=Py+ 7% (hy—ha-h3) { ket o)
% 10 N by P ! l : P ': Corrected pressurs (Jgf. )
& e I T ! : 1$o= %935113_ ulf m;u:e (hel o)
= ! i . | H ' ! w Jnitweight of water
~ [ e T T T b= Qb
& ————— - i — T : T _ JQ_,DE 'i\;erage' amount (ﬂ;)"'mi.n)
N LT : i L ; R : thof Red (m}.
% o C ] o : ‘ I : l @ A:ilfi'ci:nt (7407 min2¢%)
S e 1 i ! { ! i : H . . : i
1 e L] BEREE wie
5 3 H i | : ! | ! ; ’ (Beadigl!g gef.gaq'ge)
¥ ] I ; i Pump
{:. | ! m. TR ey TR '
: ‘—%—- = Wat%r L.ev_ei
. . & w7 P Packer
0 5 10 BT 20| N
Average amount for every wmeter (& mini) - Q@ ~ - | &= Length of
” B - test seetion
A B0




Lugeon Test Data Sheet

Stage No. 5

Location P*00¢ P Name of toie| . - 5 | Depth (m)]3.0~35.0) metim ton™| 5.0
Water Level Hight of : Length of ; : :
s Nothifg | saume (m)|  1.34 | rod. (m)| 30.0 [DirectionDipl . oo
Diamiter of Type of .
pipe {on) 35 packer Air Date 28/7
| Reading |Head lossEC'orrected Amount of injecticn per minutes () Average Al\Tr'gﬁ‘e
of gauge L pressure amount ?or €very!
Fo. ha : P 1 2 3 P 5 Qo meler
| kgf o) - T (m) (kgf o) 5 . 7 B 3] 10 (LAin} X8 minsn)
: . 7 2.1 3 | 3 2
0.0 0.0 3.4 3 2_ i 2 3 2 2.9 .6
6 7 5 7 7
1.0 0.1 4.4 6 3 A 5 7 6.5 1.3
2.0 0.2 . -8 1 9 9 9 9
0 5.4 g ~3 ) 8 9 8.7 1.7
40 | 0.5 7.3 13 20 ¢ 15 1 15 15 15.5 3.1
' 15 15 15 15 15
’ 20 22 23 18 20
6}.0 0.9 9.3 7 55 5 3 %0 20.2 4.0
4,0 0.4 7.3 16 | 14 15 14 15
. 14 13 6 22 14 14.3 2.9
5 9 7 11 8
2.0 0.2 5.4 e 079 0 £ 8.8 1.8
1.0 P 01 4.4 8 A i 7t i 7. .
U | 7 T AT 10 61 O | A
0.0 | 0.1 3.4 3 5 ' 6. 1 5 6 ) .
. -5 5 5 i 6 5 53 1-1
|
; [
i
{ d !
s i | |
i i B '
i
|
R '5 bl ' . : ! ! % j ! i I ! j Lug(‘elolt:-‘\;aluc i
' : i : . i i :
IR I Valoe (17| ek
) e 1 3 -t ; i '
¥ ol A l I R Maximum pressure| g
s ! —— ; - e (gt At} .
2 P | | i L I _ | ' I ; | i | Critical pressure -
7 ! : P ! P PP (et )
T SR S : L e N
] ; N i l col P : Corrected pressure (Jqrf i)
i 10 ’ SR : Pyt Reading of gawge {kgf i)
E‘ ' o i N l i Tw? Unitweight of water
-~ Do o N I | m=«alL
¥ —_— - - . - —{"  Qo: Average amount {£“min)
-,;: Lo g \ P ' ; Co i L : Lengthel Red {m)
O RS T : — ' & i Acoefficient (7%107° min®/¢?)
St H by ' i ! ] ! .
P e |0 b b
. 1 1 [ : v . [
_5 o i 9 : T E ] E 1 i (Readignzugoef gauge )
o'y ’ = g l 5 - : : ”N&‘i — = 2= Pump
P
E = sl [ H Vaater Level
| . E = l\{q 4 Packer
0 5 10 15 20\:]7 b
Average amount for every meter (-min-m) Q £ = Lergth of

test section

A
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Lugeon Test Data Sheet Stage No, 6
Location Sadd%e DM ame of hole| § -2 | Depth (m)|35.0 ~40.0 ;:’lf:: ("r’n)f°“ 5.0
ov : ight of ' Length of | R O
Vot ol oo |8 | 0ot | b | ks Prection o] vreican
Diamiter of 15 “Type of Air ' Date 29/7 .
pipe (ma) packer . .
Reading |Head YossCorrect ed Amount of injectiom per minutes (£) Average Ax%l\-&e ‘
.of gauge pressure : ) amount or- every -
Po hia 1 3 3 3 [ _QD me_l r
Ggl/w):  (m) | Gal /=) 6 7 8 9 10 "} (&Mmin} (£ minm)
Z i -1 1 I 1
0.0 l 0.0 3.8 0 1 D 0 "o 1.1 .2
3 2 2 2 1 _
1.0 0.0 4.8 7 ) 5 1 T3 1.9 0.4 -
3 3 ] 3 Z : -
2.0 | 0.0 | 5.8 3 T3 : A 3.2 | 06
so | o1 |78 —% 212 t—3— 52 | 10
24 22 24 26 . : 26 ;
. . - . 5.4
6.0 | 1.8 | 97 27 |28 | 29 3l w1 |
20 20 21 20 9 : :
4.0 .0.6 7.8 9 g 9 18 lg 15.1 3.0 ¢
w 6 7 8 6 :
2.0 0.1 5.8 7 7 3 8 7 6.8 -1.4 |
. . .8 4 3 3 2 -3 2.6 Q.5
10 0.0 | 4 3 212 2 2
| 2 3 2 2 1 P
0.0 0.0 3.8 1 5 i 1 1 _1.6 Q.3
! .
.
: i
| ;
i
i
P . ! ! ii ! : H I II l ! i N Lug(aﬁr:’;aiue .
15 T ; i I | [V T 14
Bl i i : H Rl ' : I - T
o Pl L R s Maximum pressure .
3 i C T 7] | { kel /) 9.7
2 N ! - - ; : fCritical pressure -
= bl Pl b ] (kgt /o) 7.8
¢ ' ] . : RN P=Pg+ To (b1~ hp-hs) gt/
= 10 : Lo ; ¢ P 't Corrected pressure (kgf /)
£ - : T . | Py ¢ Reading of gawge (kgl /o)
2 i e ! R P Twi Unitweéight of water
-~ Cob e i o) T g ] | memadbL
= = : 5 " - - - ! Qo Average smant {£/min)
N r : | : R L : Lengthof Rod (m)
) P : ; ‘ T @ t Acoefficient (710 *min’(%)
Rl - i ! M £ i i - 2 H ! . . .
b BN _
5e i I ; Eo R (H_eaditz:!“?{gmge)
’ N RO .»:-,-\ PIRTR
. . = - im Water.Le‘ve]
. i E {3 By Packer .:
0 5 10 15 D wf - NI '
Average amount {or every meter (-min-m) Q cd ) é= Lesathot

. lest section -

A
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Fig., 4-1'8

Lugeon Test Data Sheet

Stage No, 1

. (.nyjfr':g') aInssasd POINgIIND

LUC.a_I_ ion.': S&dd]% Teamy Name O; hole S'__ 3 Depth (m) 10‘0" 15‘0 ;:l;f:: (O:n)tesl 5.0
T - e - rleia o L . . . .
_ ““'f‘?;n,i“"’e‘ 39 Llé:gs};éo({m) g r;ingth{‘gf) 10.9 [Pirection,Dip| yertical
Diamiter of : Type of ’
pipe (um) 35 packer Aii-‘-- Date 9/7
. Reading |Head loss'Cor rected Amount of injection per minutes (£} Average Axg{iarﬁe
of gauge | pressure amount 1 for everyl
] po | B P 1 2 3 4 3 Qo _
kgl ) (m) (kgf /o) 6 7 8 9 TO™ (Emin) Kl nin )
- REEVE 9 8 10 9
1.0 0.1 1.5 : 9.4 1.9
20 | o1 | 25 2 14 L 14 0| 132 | 2.6
o 20 20 24 24 21
4.0 0.4 | 4.4 21.8 4.4
1 34 33 Ky} 37 36
6.0 1.0 6.4 . 35.8 7.2
' : 54 55 56 56 55
8.0 2.3 . B.2 55.2 11.0
: 38 36 37 35 36
6.0 1.0 6.4 36.4 7.3
23 22 21 19 18
5.0 O._3 h.4 : i i 0.6 4,1
: 13 12 14 14 13
2.0 0.1 2.5 i 13.2 2.6
) 1
1.0 0.1 1.5 E i 0 i g ! ! ! 8.2 1.6
— |
| L
| | :
- i i
i : i i
] |
| l
; i i ) § ! '% i ‘l | ! ! | i ! l.ug(veil;\)falue _
N R 5 Gt .
5 - e : O :
: ! I I ! | ! Maximum pressure 8.2
i : HE ! i l l ( kgl A)
! - ! } ; . | : : — : Cr%;{i;;jﬁ;;vamn -
1 ll ‘ ! l ‘ P=Pp+ 7w {hy1—ho—h3) ( ketrom)
, .: i i P : i I P ¢ Corrected pressure (kpf or)
10 : : : , | . - Pp: Reading of gawge {kgl/c)
i .o : il : | Tw: Uritweight of water
P D P, P : 7 : hy=aQBL
! l - ! O i : l - ' I 3Qoi Aversge amount {£/min)
C o | / P v L : Lengthof Red (m)
+ : : Ty & © Acoefficient (7X10° min®/F%)
S . /;g’ b bl e
C 7 s -
5 ] : ’/f/ i - T ! (Readigng Eei gauge )
=R P | b
P // K T ! { i 1 | " = '
’/ . t ! | 1 TS Cagrs RS TR—RR
Te [ ol et Water Level
A A . = 3 Packer
: <
1] I ) 10 15 : 2 m]r E
{\vérage amount for every meter ({/min-m) Q {£+= Lergth of

tast ssetion
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Lugeon Test Data Sheet

Stage No. 2

Length of teat

(F17184) amssaid patsagI0n

Localion Saddl% DemiName of hdle € -3 Depth (m) 15'0«- 20,0 moetion () 5.0
: Hight of Length of irection, Di . _
\\ate(z;nljevel 4.5 gavge (m) 1.3 rod - (m) . 15.0 Direction, Dip; Vertical E
Diamiter of Type of . s Date R
pire {em) 35 packer Aix 11/7
Reading |Head lnss{Corrected. -Amount of injection: per minutes (&) Average ?&{ﬂle
of gauge pressure 7 . amount - mgli (;_very
Fo bs P 1 3 3 4 5 Qo
kel /@) (m) | (kel/=) 6 7 8 E T0 ] (&min) (e minm)
. 54 50 46 43 45 . .
1.0 2.4 1.3 - _ 47.6 9.5
7 .
20 | 43 | 22 |29 © 14 L 638 | 12.8
52 51 50 52 59 - .
1.0 2.9 1.3 52.8 | 10.6
| i
] ]
]
H
- ]
|
| !
. 1
AT AN I bogen i
: b ‘» P o ; '
- ~ - T Caloalated Lr
O T A O N Gzt n
L : : : .
i i i ! 1 | ; H Maximum pressure 2.2
| ] ! i st ) :
: : T Critical pressire -
b P b : ' (kgt )
: l L] .
: : ; i—a P=Po+ 7w (by1~hz—ha) (kel /)
: I [ : E P : Corrected pressure (kgiAg)
10 - iy - Py : Reading of gaize (Kgi /&)
i : [ oy Twi Urtweight of water
b i Pl P A ha=aQbL
- ! S - e Qo Aversge amount {£/min)
Py : i v ' | L : Lengthof Rod {m} _
T : | 1 7 . @ Acoefficient (0 min2 e
Pl P i R [ ——
5 T . F " ; i i I : ('Read'.mg of gauge)
T - =]
l S T z7r ) || T,
! ™ ' k' Water Leve
o+ el 1 iar Level
| = Packer
O 5 B 1) 18 L) l““ :
Average amounl for every meter (&-min-m) @ L e Lenpth of

. lest pection

A
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Tugeon Test Data Sheet

Stage No. 3

(/18 amssand paInasie sy

L — Length of test
:(acatmn Sadd'}.? Da_mNam_e of hole §-3 Depth(m)ZO.O 9250 se-:ﬁon ?m)" 5.0
' S Hight of Length of ction. D
Watca;},evel 4.5 ga‘gge (’(m) 23 | rod o) 21.0 Direction, Dip Vertical
Diamiter of | Type of i : Dat
pipe (sa) | 35 | packer Alr ae 12/7
_Re'ad'ing Head loss'Corrected| - Amount of injectitn per minuies (£) Average Ar‘r'fmfﬁue
of gauge pressure : amount o every
" Po hs P 1 2 3 q 5 Qo [™®
tkgfs/w) ! (m) | (kgf/e) 6 7 8 g 10 ] (&nin) Ko inn)
: . : 3 4 3 3 4
1.0 §{ 0.01 1.7 3.4 0.7
2.0 | 0.05 | 2.7 £ . _6 Z 6 6.2 | 1.2
g . : :
4,0 | 0.09 4.7 9 8 8 Z 8.0 1.6
- : L. 13 12 ' .
6.0 0.22 6.7 L 13 1? 12 12.4 2.5
17 i8 7 -
8.0 0.42 | 8.6: T _ 1 :17_ 1o 17.0 3.4
. 30 1:
10.0 | 135 | 10.5 Ho B 0B 1 o4 | 6
_ - ) 0 T 20 19 ~ 20 '
8.0 0.58 8.6 . 20.0 4.0
. 14 14 15 15 15
6.0 0.31. 6.7 _ o - 14.6 2.9
' o 10 11 11 - 16 9 '
4.9 | 0.15 4.7 10.2 . 2.0
2.0 | 006 | 2.7 ° LA N J 8 5 68 | 14
1.0 | oo | 1.7 Ao L5 4 *— 46 | o9
|
P . : oo _ i . | i ugeon value
EENEE NI, by |
: . ' ' . ! ' : | H ;
I O O ] Vaiee (a5 | 3.9
2 > - = - H n
i . | i ! I l ] Maximum pressure] 10,5
i. l ; i _ ! ’ . l i kgl Axt)
NN | 8.6
) P! : . ! L SR P=Pgo+Twih)~hz~h3) { kel o}
ld .- ! /b : ; P i | . ‘ P P : Corrected prassure {}gf A7)
p Y et — : . Py Resding of gawe {kef A
: [t ! i | ! (- R Tw: Unitweight of water
NI S I Pl - m=aiL
: L . ! : : — ' : Qo : Average amount (£ /min)
AR R P L : Lengthof Rod (m)
e T, T T ] @ ¢ Acoefticient (7x107* min2/h)
I - ! : ' ! H i ' 4 I
NN T
T R N (sl ¥
N T - H : : : = =P
. !i . i TIEIET SIRTTE EM
sl o
(Q - = i — Water Level
2 = Fj 3 Packer
0 5 10 . 15 20 = E
' Average amount for every meter (£/min‘m) Q I e A

test seclion

A

-6 1




(& 13 ) nss0dd poidddion )

Lugeon Test Data Sheet Slage  Na 4
Lenjth of test ’
Location Sadd}e DanName of _hol.e -3 Depth (mbe o 30,93 Lergth of tes 5.23
Hight of Length of teaci ; N
Wat?r‘n Iseve! 3.9 | galgg e (m) 1_3 rod - (m) 24,0 [Direction,Dip|. Ver_tzcal
Diamiter of Type of ' r Date L :
pipe (o) 33 packet Expanszon a 147
Reading [Head lossCorrected Amount of injeciion per mimstes (£) . {Average ?gn%{‘%e
of gauge pressure | : SR : -] amgunt m%l;. everyl -
Po hs P 1 2 3 i 5 Qo
(kef/@) i (m) | (kef /@) 6 7 8 7 Y0 (&imin) K¢minsn)
23 22 22 22 20 o
G.0 0.8 0.4 55 TTan 22 29 92 22.2 4.2
3B 40 42 40 41
1.0 2.7 1.2 Y ki) 70 F7y] ! 40.4 1.
48 4Y 54 51 51 ‘
2.0 4.2 2.1 31 5] 31 50 16 50.2 9.6
71 12 72 il 73 ‘ '
. . . .6 .
4.0 8 6 3.7 5 5 = 5 71 13.7
60 | 1o | 53 8o -8 L B B e | 161
T2 70 71 - 69 =70
4.0 8.5 3.7 0 70 69 78 71.0 13.6
; 48 47 45 . 46 1 47 ; A ‘am
2.0 3.5 2.2 |47 5 ~ %5 6T 43 45.8 | 8.8
. 38 38 38 3% 1 35 ‘
1.0 2.3 1.3 % 37 % 37 35 3_6.6 ‘ 7‘.0 :
0.0 0.7 0.4 212 2L 20122 1 208 | 4.0
{ .
» |
| | s
ORI e
. ' ] 4 ‘ R . E e : Calqilhted’Lugeon
I ! J L [ L i ; |value (Lu") 31.8
: l ] | : g ) : i | ﬁnxi:ﬁu&np&asure . 53 ‘
; i B | ! l  { kgl ) .
- T : i i aa— Critical pressare :
: i - ! | i ! (ketdm) -
o . v —
! ; L P=Po+ 7w (hy~hz—h3) kel o)
B : i (S S T T i Pt Corrected pressure {latind)
10 — ; - e S Py © Reading of paige (kgl )
C ; ! | o pod i Twt Uritweight of water
b P | i i b rQBL
: . — - 7 Qo Average amount {£/min)
b : i .o i s i L : Lengthof Rod (m} -
T T T T T T ] e A st
RN e
Y — : . ; (Reading of gaige)
! P | || AT ing of i )
T e — ==t Pump
: - R 7 ——R
;g-—-",:"’"—f ) . .
. J(,’J;f 21 - Water Level
8 .2 ted : B 2 < Packer
0 5 10 , 15 20 %] ’l‘* '
Average ‘amount for every meter {{/min‘m) Q. L_J €= Langth of

test section:

A 62




(@13 sanss0rd PRIteLins)

Lugeon Test Data Sheet Stage Mo D
Location Sadd%e Dam ame of hole s-13 | Depth (b 23~ 35 0 :e::f:: a;)tes! 4,77
Wator Level Hight of Length of | Torection b
e c('m )eve 4.5 gavge {m) 1.3 rod  (m) 30.0 D'recuon'plp Vertical
I bate | 67
Read{ng Head loss'Corrected Amount of injection per minutes (£) Average AX%{,%“’
-of gauge ha pressure - 5 . anxéunt Jor every
Po A P ) 3 4 L] .
(gl )1 (m) | (kef/o) 6 7 8 9 10| (&fnin) Kl minsn)
: ' 4 4 4 3 &
0.0 | 00 | 06 A y) A A 3 3.8 | 0.8
‘ 3 ) 5 5 3
1-0 0.1 1-6 K 6 5 5 6 5 5.0 1-0
' 7 1 6 6 6
2.0 0.1 2.6 8 6 5 6 7 6.2 1.3
. 8 9 8 9
4.0 0.1 4.6 ] 8 7 g ] 8.3 1.7
Y 7 11 11 10 10 11
6.0 0.2 6.6 10 10 10 n 10 _10.4 2.2
12 14 14 15 16
' - - 49 61 17 14 15
10.0 1.4 10._4 3] 1 15 T 4 26.0 5.5
11 .} 11 2 11 11 '
‘8.0 _0.3 8.6 10 10 | % i H 1 11.8 2.5
' ' 10 - 10 10 i 8 9
6.0 0.2 6.6 . 5 7 9 8 8 8.7 | 1.8
o 7 7 7 5 6 :
4.0 0.1 4.6 A 7 3 7 7 6.5 1.4
' 4 5 4 5 4
2.0 0.0 | 2.6 a 7 -2 7 z 4.4 | 0.9
| ' 2 | 1 3 2 3
1. . . ; . .
0 .0 o | 1 6 3 3 ; 3 3 3 2.6 0.5
’ 2 1 5 1 3 T
0.0 0.0 0.6 2 3 3 2 3 2.5 0.5
: 1 i value
TCILTO LT [ o
- ! e o Caleuiated Lugeon -
- : .o i i | i i i ; Value { L")
o I ! ' ! . | g ; Maximum preséure 10.4
HEEEEEN |1 P
- ; ! - , I I | ! : . Cr;:{i;fajﬁg)resmm ~
§ v : . ' i : i
: : LI } || P=Pa+ Tw{hy~ha~h3) (el )
- - T P - L i : | P : Corrected pressore (lgf i)
10 - —— - — rmrmee . Pot Reading of gawge {kgl ax)
RN A L A R i i Twt Uritweight of waler
L e’ R ha= rQRL
. AL I ! : : : Qu: Aversge amount {{-min}
A i R o ; HE L ! Lengthof Rod (m)}
I. P - ; - [ i prem e i M @ ¢ Acoefficient {7X107 % min €%
Ik O R S AL : ] P ;
S T T T T e
iol | : j | : (Reading of gpauge)
IR I Lo
- R7RS PRI R N
fle
dli,' - = i [H Whter Lever
t‘(} ) : = [\,: I3 Packer
0 5. 10 15 0 =
Average amount for every meter (£ min-m) Q £= Length of

tesl rection

A

~ 63




lugeon Test Data Sheet Stage MO 6
Location | 2002€ P¥iame of hotel 5~ 3| Depth (m)[35.0~40.0 M 5.0
o ter ' i o L { Y .
“a'%fmljeve! 4.5 ?a‘gé 0(fm) 0.84 nﬁ;\gth‘;) 34.5 Direction, Dipl yortioal
Dismiter of Type of . o ‘Dat ST
pipe (w) | S . packer Adr ate 19/7
Reading |Head lc:ss}Cori-éct_éd Amount. of injection per minutes (£) ‘Z“’efagté P:;r%%a%:;y
moun ¥ v
of gguge he pres?:re : 5 —3 7 g Qu . imeter .
(kaf/w)i  (m) | Ckafrsar) 6 7 [ 5 10 | (&min} [ minm)
A 2 1 .2 2 _ : o
0.0 0.0 0.5 2 1 2 R 2 1.7 0.3
4 3 4 5 4
1.0 0.0 1.5 S 5 ™3 4 4 4.3 . 0.9
' 6 AR [ 7 ' _
2.0 0.1 2.5 8 5 12 6 g 6.7 1.3
12 9 10 '8 11 :
.0 0.2 4.5 10 10 -9 0 =5 9.8 2.0
: 12 12 12 13 12 - ‘
6.0 | 0.4 | 65 YRR 2 VAR i B
3 16 13 10 20 12 4 8
8.0 0.5 S5 113 %2 Ig- l‘g 155" 14.1 2.
: i i 15
10.0 0.6 10.5 17 13 14 11 15 15.5 3.1
12 i3 14 _11 12 '
8.0 | 04 | 85 12| 12 12 T3 12 %3 | %8
' ' 10 10 11 10 8 -
6.0 0.2 6.5 ir g g : _8’ - g 2 9.3 1.9
4.0 0.1 4.5 : Vi 7 7 5 ' 3 6.5 1.3
2.0 0 9. ! 3 5 L4 4 4 : .
0 5 Z 5 T 5 5 4.5 0.%
' ' 3 i3 3 3
1.0 0.0 1.5 Z 3 - 7~ 3 3.2 0.6 _
4 3 I3 - 3 S 4
.0 0.0 0.5 3. 0.6
: 3 3. 1.3 313 2
P P i o 3 u vajue -
BENENE NSNS L1 S | 3.0
: . : . l ; , - R B Calculated ’Lugeon —_
5 P ] _: i i l o b Value (Lu’) -
g" : ; : 5, i ! || [ [ a Maxifnum pressure | - 10 5
A R I /e :
] j TR 2 T Critical pressare .
= oo b b I T A (kegt )
T : * : : I ! ‘ P=Pp+ fwihy~h2—hz)} { kel o)
g [ § ¢ ‘ I i L Vo P:". Corrected pressure (dgiaz)
% 0L F—— P : Py Reading of pawe (kgf i)
2 Lo ‘,, - ! L ! ! Tt i’J’nitweighl of water
~ coidd I Py , | | h=eQdiL
i e . —— . e Qo Average amomt (£/min)
N A i f R o [ L : Lengthdf Red (m) 6 ix,a
T der ] ST % hcostlicient (10 ninr 6
NI IR |
5 'c’é P ] : R (Readi?gutﬁ gaugn)
[~ - - : et ol Syl .
T | 1 S T
g0 [ _ B
.ql.fc,' =l L Water Levet
o i T £ T B Packer
0 5 10 15 '20%]' ‘ E
- Average amount for every meter (L minm) Q@ - -] 8= Length of

test scotion

'.A

“6




Fig., «4-19
" Lugeon Test Data Sheet Stage No. 1
Dam -
L(chlion- Sadd%e Name of hole| g _ 4 Depth{m) 10.0” 15.4 ;;z’t‘f;g f:n)us‘ 5.0
[ieonine B | 13 | ™ | 100 prectmdnfiortica
Diamiter of | Type of .
pipe {(wn) | 35 packer Aix Date 1771
Reading |Head lossECorrected Amount of injection per minutes (&) Average A#%ﬁ%qe
of gauge hy pressure 5 3 i 5 anxéum m%rl L;very
Uel/a) i (m) | (kel/a) 6 7 8 9 10 | (&min) Ylninsm)
: pxj 8 2b Zb 20
Q.O 1 0.5 1.3 7 T 2% 5 ‘ 25.9 5.2
1.0 1.2 2.3 43 43 44 42 50 41.1 8.2
L : 40 A9 39 40 '
' ' . 67 69 69 67 0
2.0 3.2 3.1 68 67 67 T 65 67.7 7 13.5
: 38 37 37 | 38 39
1.0 1.0 2.3 gg gé %2 gﬁ 37.9 7.6
i . 23
0.0 _0.3 1.3 _ 18 i _— 8 ] 21._1 4.2
]
| ]
| i
| i
| | L
| i i
! | |
i i
|
; l
] |
i T
i
|
P : ! 5 | l ! }| | ) 1 '! ! ! | Lug(elc‘r‘;;nlu: _
N RN RN Suampheon 313
2 T , X ' i
g . P ! :' : I ! ! Maximum pressure 3.1
n [ 11 ] I ; ChestA) .
ErTTTT T | -
= . ' i i 1 H ;
T : : AU S S ‘ P=Po+ Tw (hy —hz—ha) (kafs )
g '1'0 o ; i f P ' P : Cnrrgcted pressure (kgf o)
A : : i - et : i Py 3 ll?}e%_!:hng o;‘ze;me . (ket o)
= [ i . i | . o ! Twt Unitweight of waler
~ i o B 1 i D T h3= @ QBL
7 SRR ‘ i : . - Qe ¢ Average amount {{/min)
N b ; T : L : Lengthof Rod (m)
3 T : " T : @ 3 Acoefficient (7 X107 miadg®)
= o i I R Pt !
P K Ik [l i
5 - | T 3 ; ; | {Readﬁ?ﬁ gauge )
) ) i i l - I | i DA TERITR E@ﬁE m‘;m\
A*;:-:‘—vf“”—w"u
o detT 2l =] water Lever
A & 9 |9 Packer
0 5 10 15 W] -k §a -
Average amount for every meter (£-min“m) Q . || €= Length of

test sectlion

A

65




No. 2

{3} 2anssaid PI1O9LIen

lugeon Test Data Sheetb Stage
Location | 5%991€ Dflane of hotel. 5 - 4 | Depth (m)[15,0 ~20,0] sition ) | _5:0
[ : Hight of Length of ' R
“'ﬂteinlje"e]. Yothing | paiie (m)] 134 | red 15.0  Direction,Dibye,piea)
Diamiter of Type of Dat .
pipe (m) | 35 packer Air e 27/1
Reading |Head iossiCorrected Amount of injection per minutes (&) Average Ag%lﬁ:fle
of pgauge : pressure .|, . amount: ort.every
Fo ha . P i 2 3 X 51 Qo [™tg
(ef @) (m) | (kef/w) 6 7 8 Bk 10 | (&fnin) (drninn)
' 3 4 4 A q .
0.0 6.0 1.9 A g 3 6 9 3.6 0.7
3. 3 -3 2 & ‘
1.0 0.0 2.9 _ 3 — —3 3 5 2.8 0.6
. _ 1 3 4 3 3 _ _
2.0 0.0 3.9 3 3 3 4 3 3.0 0.6
. b -6 ) -5 5 ;
4.0 0.0 5.9 4 5 4 4 2 4.5 .9
3 3 2 3 2
2.0 0.0 3.9 3 3 3 3 9 2.7 0.5
1.0 0.0 2.9 g % :23 g : g 2.3 0.5
2 3 2 -3 2
0.0 0.0 1.9 2 9 2 7 2 2.2 0.4
1 .
!
i
]
' i I |
1 ‘l T
SR S T L L et | -
' : ! ! ! ' -
15— C ! : | P | Vaige (23 7| L5
: . . ! ; i l Maximum pressure
T ; | l | ( kgt Ad) . 5.9
NS I N O e
* : LIS SN : P =Pyt 7o (hy—ho=hy) (It o)
10 i ;' i % ] i P : Corrected pressore (kuf o)
; a : : - - Py ¢+ Reading of gawe (kaf/t)
co ; H i T U B o ‘Fw: Unitweight of water
P i [ i Pl : 'haﬂ_cx'Q%_j, _ _
- . — s | Q¢* Aversge amount (£/7in)
. i R S0 1 L ¢ Lengthof Red - (m)
T T N ; : @ it Acoelficient {7X10 °min2/e%) -
RN .
NN T | Gt
?; i '| 7 I| | ' -. i urﬁ
j%r i W TR - e
ik ’ :
90 ol - H Water Lever
. .'g S k2 Packer
0 5 10 5 290 ‘;I- L-) : .
Average amounl for every meter (£-min-m) @ £ = Langth of

test mectlon .

A

— bbb




(®/7) Aspssaad 1#11_::;»).::):)

Lugeon Test Data Sheet Stage No. 3
TN Saddle Demt —~ - | Liength of ieat
Location |7 I Namg of hQQe 5 -4 Depth {m) 20.0. 5.0, | etion (m) 0
' : i : L . . .
. wat'?u-'nlse"d 12.0 g{:g?; O(fm) 0.84 r(iingm(rﬁf) 19.5 Direction, Dip{ et ical
| Diamiter of Type of .
pipe {ms) 35 packer Alx Date 28/7
Reading [Head lossiCorrected Amount of injection per minutes (£) Average |BVEIARE
of gauge { - h pressure amount or every
Po 3 P 1 2 3 4 5 Qo ™
(kefw)! (m) | (kef/w) 6 7 8 g 10 | (émin) (Aninsn)
. N 5 3 2 2 3
0..0 0.0 1.3 3 3 3 3 3 3.0 0.6
: : ‘ 4 "3 5 3 2
1.0 0.0 2.3 A A 2 A 3 3.4 0.7
Iy 5 5 3 4
2.0 0.0 3.3 A A 3 3 3 4.0 0.8
: 8 12 12 11 23
.0 . . .
40 1092 |53 s 1813 |15 |9 | 26
: 10 2 3 3 2
2,0 0.0 33 3 3 3 2 4 3.5 0.7
: -2 3 2 2 2
1.0 0.0 2.3 5 2 5 5 1 2.0 0.4
. T _ 2 3 1 2 3
‘0.0 0.0 1.3 2 P 2 2 -3 2.2 0.4
I
L L | e |
T u T gasihe] 1
15 - : .
i aximum pressure
T ' Cgt i 3.3
[ ! i | Critiesl preasare 3.3
P 5 | | (kel ) .
P : ! P ! P=Po+ Twhi—he-b3) { kel
. | . : I I | i P : Correcicd pressure (ket &)
10 7 I I : Py Reading of gawge {kgl @)
C ! Pt b ; : Tw: Unitweight of water
P | P Pl i ! T ha= Q3L
- - — — - - s Qo+ Average ameunt {£/mhin)
P : : . ‘ Lo ! 1. : Lengthof Rod {(m) .
T I ; T , S a ¢ Acoefficient (710" miny€®)
; : B i P b
RS EEEEE v
5 L | I i . | (Reading of gauge )
: _.‘W:J’.- 7 ! i ! E ! } %gm
g o TR PR R
iR
U , [ Water Level
= i'{d 3 Packer
0 5 10 .15 = =
Average amount fur every,metc‘r_ (£-min-m) Q || &= Length of

test nrection

A

67




Lugeon Test Data Sheet

Stage. No. 4

Location Sadd%e Datname of hole| S~ 4 | Pepth(m}}25.0 30,0 ;;tt‘ﬁlr: ?itn.;.ﬂ.t 5.0
Wotgr kvl otminig | pange (m)| L% | rod- (m) | 250 PUCtonDD) verrical
Diamiter of Type of 3 Dat o .
pipe () | packer Ax ate 29/7
Reading [Head loss'Corrected Amount of injection per mimutes (&) Average AJS{,‘}ﬁé
of gauge pressure : _ : amoun Jor every

Po b0 p | S T 3 4 5 Qo QL
Qeel /) (m) [ (kgl/m) 6 7 3 9 {01 (émin) .{ﬂ/min/fn)
4 3 2 - 3 3 : ' '
0.0 0.0 2,9 2 3 4 2 1 2.7 - 0.5
4 -2 4 5 4 :
1.0 0.0 3.9 k3 5 3 5 7 4.9 1.0
: : -6 9 ) & 6 ‘
. .1 4, 7.6 1.5
2.0 0 ? 7 5 |9 | 9 [ 11
: -1 13 13 12 14
4.0 0.5 6.8 i 18 5 27 29 17.4 3.5
. . 8. YA 24 22 26 28 | 5 , 6.0
6.0 1.6 ’ 28 1 3% 24 10 1. 79 99- -
13 12 14 12 - 13 W
4,0 0.2 6.9 9 11 2 13 W 11.6 2._3
. _ 11 10 -9 B 8 -
2.0 0.1 4.9 6 6 6 6 ‘ 7.6 1.5
6 7 -5 4 5
. . 3. 9.9 i.
1.0 0.1 9 3 5 5 . c 1
8 9 9 8 8
0.0 0.0 2.9 8 e 7 g 7.7. . 1.5
] T
1| . i
' r
]!
EENEN NN NN NN e |-
RN i 1 N I
< 1o ’ ! ' ; ! F ' i_ ’ Maxi um essure
l H ! o .
ane imazonr| 6.7
E I' t : : EL Crities) pressure |
£ ! P R Lol et | 49
T : Pl L ] PPt e (himhe-ha) Cketm
g 0 ' : | ' : : I Pt Correctéd pressure (ked Axf) -
# ; ’ I : + r ——— Pa: Rci?ﬁing of gage (kefsm)
n P | ; [ ) I . P f Tw: Unitweight of water
—~ Do L D o : : 1 m=adL :
g B — ! - ' = Qe “Aversge amount (£ min) _
N Rt i - : | "L : Lengthof Rod (m)_s' .2
2 T in : - P ™ a v Acoefficient (7% " mi _/m
_ : n';r : o ot ! !I P l gane
] ;7‘," P ; ] ! P } . {Reading of Rauge )
L e ! - ; i : - - 3
T : | | N S S = L Y |
1] j | ol e
| o] ’-%t‘er'l.mn
‘ _ & ® m'_f‘aeiur
0 5 0 15 m'm—[ - K
Average amount for every meter (£/ninmy Q = Length of

test section

—.() o




Lugeon Test Data Sheet Stage No, 5
L(.J'c-tl.'t.ion. S&dd%e Dm‘ Na@e of hoe| g -4 | Depth (m) 0.0 ™ 35.0 ::':?:2 E’:n)““‘ 5.0
tater Levi a Hight of - Length of - . .
_ \$aF%§nijeve‘ NotBing | gauge O(m) 1.3% {yod (m)| 20.0 [PirectionDiblyarpica)
- i Diamiter of ' Type of .
't pipe (ea) 35 packer Air Date 30/7
Reading |Head lossECorrecfed Amount of injection per minutes (£) Average |Qverage
1 of gauge he pressure | amount or every
Po - 13 P 1 2 3 i 5 Qo t
Ggf/ee) ! (m) | (i/w) 6 7 8 ] 10 | (&nin) o minein)
4 3 3 5 4
0.0 0.0 3.4 g 4 A 4 5 4.1 0.8
' 6 7 9 9 7
20 | o4 | 5.3 12 B 1 B 0 | 2.8
22 24 28 29 &9
4.0 1.8 . 7.2 3 55 % 55 3 29.6 5.9
o 17 15 15 i3 i4 :
2.0 0.4 5.3 0 %g 15 1© 16 14.3 2.9
' 11 ' 9 12 12 '
1.0 0.3 4..4 3 1i i 12 17 11.5 2.3
0.0 0.1 3.4 g g ';’ L- E’ 6.3 | 1.3
i
P -: l : | ! ; 1 . !I | % I} ] l..-l:g(e;‘.r‘ll \)'alue -
. . ‘ . - Ca)culated Lugeen| -
s N | i b ; Valge { Lu’) 7.7
;(:’ ' : : I I Maximom pressure o
2 — " : ‘ : Critical pressure
= b L ! I (ke Ae?) -
o N . . FR
E: : ! l ! P=PFo+Twibh;—ho~h3) { kel )
g 1{') o : i v P ! P : Corrected pressure (bt )
g : e ! : : — Pyt Reading of geuge (kefséd)
< Co Do : P I P Twt Uritweight of water
~ Do vt N L] | me=adlL
= A i - ' Qo Average amounl {£.~min)
N Co L e ol o L Lenglfl;.of.Rod (m)o"" e
O R S R T I
RIREE S E P Ly o
B] e Q’,s., P H i ; ’ . (Reading of geu)
vl i | B C . (=g Pom)
! A poraie ol T TRRETIRY
= w1 1] Whater Level
. & T izl Packer
0 i 10 : 15 20 wT l“‘
) : Average amount for every meter (Lrmin‘m) Q &= Length of

test pection

\

-6 9




Lupeon Test Data Sheet

Stage No. 6

(,m.)/ljﬁﬂ) arnssod paIdgzInn

Location Sadd%e_Dam Name of huie| g . 4 | Depth(mdiys 0 ~40.0 E.;iﬁ:: 2’;,“"5‘ 5.0
wal?;ﬁ L).e\!el N(:ithing ‘;;53; (_)(fm) 0..35& I;-‘;Ij‘gth( ;f) 3%.5 Ditéciiﬂn.nip VE.%rtiCBl_
Diamiter of 1 Type of : Dat '
pipe (nmg l 35 ‘I packer Air ate ) 31/7
Reading [Head loss'Corrected Amount of injection per minutes (£) Average f;}#ﬁ{ﬁ%e
of gauge pressure . : amount r{grt erveyy

Po LI I 2 ] E 3 K 5 Qo . [™tg
Gefsw)!l (@) | (kel/w) 8 7 8 g 07 (dmin} [e ninm)
- ) T T T 1 _

0.0 ¢.0 3.8 i 1 1 1 1 1.1 . (.2

1 P 1 2 1
1..0 - Q.O 4.8 I 5 2 5 > 1.6 0.3
1 2 2 2 1 7 0.3
2.0 0.0 5.8 ] % % % ‘ 3; 1
4.0 0.1 7.8 z A Z i 5 4.7 0.9
. q 8 |5 i Z -b 8 6.9 1.4
8.0 0.2 11.8 g 9 10 il 11 10,0 | 2.0
9 - 11 Q 12 9 B :
'10.0 0.3 13.8 13 12 12 SV -9 10.8 2.2
11 9 10 . 11 .9 :
8.0 | 9.2 | 11.8 g 9 2 El 9 8.9 1.8
! 9 9 i 9 9 g8 . : :
6.0 6 8 8 8 8 _
40 | 01 | 7.8 4 61 5 5 5 1 ss | 1.
5 6 6 . 6 -5 .
3 4 .3 3. -3
2.0 | 0.0 5.8 5 1 2 2 5 2.5 Q.S
1.0 | 0.0 4.8 2 2 1 1 2 1.6 0.3
: 1 2 2 1 2 . L
1. 1 1 1
0.0 0.0 3.8 : 1 1 1 1 1.0 0.2
-i . ! !' ! ! ! ! ! E o | Lug(ear‘:l;aiue 1 °_5
- i — ; ' ; ' : Calaulated Luzeon
v A ! i Value (Lu’) -
: [ 'I _ Maximum pre
ROEE e X
- i': I Pl T — 4 Critical pressire
[ q 4 i kgl Aw) -
b : P ORI R UL N P="Po+ 7w hi—ha-h3) ket )
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