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RESULTS OF FIELD TESTS
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PERMEABILITY FIELD LEFRANC TEST



hidrosuelos Cla. Ltda;

QUITO" ECUADOR
t SOIASHEEY Lt
g ) FECHADATE: 40454
FEAFOIRM BY. FY
000 EKSAYO  OE PERMEABILITY -
, PEAMEABILIDAD FIELD TEST
TIPO  LEFRANC LEFRANG
SONDEG;S U NDING: SA&S
ENSAYD NoSTEST Not 1
PAOFOEPTH: 500 m.
TRAMO ENS TESTEOTAALT: 300 m.
DLAMSONDEO S OUNIING CLAMETEA 8.8 rh,
REVE!TI!IIENI'O,‘QASWG: DHAMCAMETER:. HW=10t 8 mr
. LONGAENATH: 200m.
KlﬁiAIl-CO;GPlOQNDWA'IEH LEVEL: ANTES/BEFORE: 39Im.
500 . DEAPJAFTER:  J60m.
69.8 mm. _,,ld: 2r i,,_.
PRUESA A NIVEL CONSTANTE ENSAYO DE DESCENSO
TEST WITH CONSTANY LEVEL - L DESCENY TEST
TIENPOTIME VoL JACG.voL a TIEMPO,TIME h -
{mh) {its) (Its} {Its/min} (rrin.) {m)
- 1 1.00 1.00 1,00 1 172
{ 2 120 | 220 1,20 2 2753
4 2.5 i70 1.25 . 4 KT
6 300 7.70 1.50 8 a5
'3 540 11.10 1.0 ' 8 387
10 450 1560 223 - _ 10 360
15 14.00 - 29.60 2.80 15 a0
20 21.00 8050 420 . 20 360
2 .30 810 | 630 28 %0
20 8428 | 13935 1089 ) 360
33 oo | Hess 1250
490 99.00 31535 1960
43 $10.00 42535 2200
50 131.00 55635 2620
4 15200 | 70833 30.40
&0 150,00 8553 R0
FORMULAS ¥ CALCULOS/FORMULAS AND CALCULATIONS: .
COEFIGIENTE DE PERMEABILIDACYCOEFFICIENT OF PERMEABILITY (nvel constante/constant tevel)
K= Q42 0 33413927 x Lx x H] x {Ln](2 x L)iD]}
Q= 8333  em" e
= 444 cm
H= I em
L= 30003 em
K= J3R0E03 cmcec
NOTAS:
( - K> 3320E-03 tm'ses.

- Caudatinfiltrado ne estebilizado debido 8 probable deolution de cristales da Cila (Hails o 1af)

273



hidrosuelos Cla. Lida.

QuiTo - ECUADOR

AOMASHEET, 1N

FECHA/DATE 50154

SERFOAMBY. €V

000 ENSAYO ~ DE PERMEABILITY
. _@g;- " PERMEABILIDAD : FIELD TEST
A d4m : © TIPO  LEFRANC LEFRANC

FONDEOSOUNTHRG: 53935

ENBAYO NG TEST Mo 2
PROF./OEPTH: . 7.60m.
5.00m. TRAMO ENSTESTED TRAGT: : . 280m.
T CIAMSONDEDSOUNDING DIAMEYVER : €38 mm.-
REVESTIMIENTOCARING: - - " DIAML DIAMETER: HW= 5 6 mm

LONKQAENGTH, - 500m.

NFREATICO/0ROUNDWATER LEVEL: . ANTESBEFORE:  340m.

780 m.
88 mm. —»|dr 20 f—
PRUEBA A NIVEL CONSTANTE : ENSAYO DE DESCENSO -
TEST WITH CONSTANT LEVEL . . . DESCENT TEST '
TIEMPO/TIME VoL ACCNOL a TIEMPO/TIME h
{min) (i) (1ts) {Its/min) - {min | {m) -
{ 0.50 [T} 0.50 . 0.02
3 050 $.00 050 T - 0.04
§ 083 1.55 048 4 0.06
i § 089 2.8 0.42 ' s o014
I 8 - 060 3.40 630 E & 0.147
i 10 . 050 380 025 _ ' 10 . o2t
13 1.25 3.15 025 . .15 b om
20 1.65 6.20 0zl ' L. 20 F 045
25 1.00 7.20 0.20 e | . ont
R 100 - 820 020 - -} 074
a3 109 920 020 - : :
40 0.75 995 0.5
45 0.70 10.59 0.4
50 015 | 140 0.15
28 0.75 12,15 0.5
& ., 0.75 12.90 0.13

FORMULAS Y CALCULOS/FORMULAS AND CA!.CULATIONS
COEFICIENTE DE PERMEABILIDAD/COEFFICIENT OF PERMEABILITY (nhel constantele onshni !wp!)
Ko Q2 x 34418527 x L x x H)} x {Ln]i2 x L)/D}}
Q= 250 - em™ec
r= 4 cm
H OO0 cm
Le 28000  ¢em
K= 1.687E-05> cmfaec

pY/%

e~

P
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hidrosuelos Cia. Ltda.:

QuiTd ECUADOR

00 . ' ' 000  ENSAYO oE
! - : PERMEABILIDAD

TIFG  LEFRANC

$ONDEQFOURDING:

ENSAYO No/TEST Na:

PAOF/DEPTH: :
TRAMO ENS/TES$TED TRACT:
DLAM.SOXDEC/SOUNDING CLAMETER

REVESTINI thro,msmo:

7 NFREATICO GROUNDWATER LEVEL:
3.00 .

588 mm, —Hd7 20 fom

PRUEBA A KIVEL CONSTANTE -
TEST WITH CONSYANT LEVEL

O A HEET: Lia)

FEGHAJOATE: 1012.9)

PERFORY BY: Ra

PEAMEABILITY
FIELD TEST

LEFRANC

MG-93-3
4
300m.

3.00m.

HW =98.8mm

DALL/DIAMETER: SINWITHOUT
LOKGAENSTH:  oooooeim e

ANTES/BEFORE: SECODRY

ENSAYO DE DESCENSO

DESCENT TEST

TIEMPOTIME VoL, ACCVOL Q

TIEMPO;TIME h
: {rnin.} {its) ) {its/min} {rain.) ()
{ | 1 800" 8.00 8.00 1 0.52
2 7.60 560 7.60 2 022
'N 1200 29 50 650 4 0.35
& 1230 £1.10 625 8 0.6
8 C 1200 5310 500 8 0.8+
10 11.00 84.10 50 | 10 088
13 2800 92.10 560 13 115
20 2500 1210 5.00 20 1.30
T T 2300 | 14000 | 4.60 25 142 |
2150 161.60 430 X0 155 |
<y 2100 | 18260 4.20
40 21.00 20360 420
B T 21.00 224 60 420 .
% 2100 .| 24580 420
55 21.00 266.60 420
60 21.00 282.60 420

FORMULAS Y CALCULOS/FORMULAS AND CALCULATIONS:
COEFICIENTE DE PERMEABILIDAD/COEFFICIENT OF PERMEABILITY:

K=[Q/(2 x 31415827 x L x x H)} x {Ln{(2 x L)/D}}

Q= - 7000 «m ™ 3sec

r= 494 o

H= 13000 om

[ 30060 em

K= 1017603 emfeec

25




hidrosuelos Cla. Ltda.

QUITO ECUADOR
. HOUALS HEET: ih wx
. JFECHADATE: 101293 i_}
PERFCAN BY. ARG
000 ERSAYO  DE PERMEABILITY
PERMEABILIDAD FIELD TEST
TIPO  LEFRANGC LEFRANC
SOXDEQ S OUNDING: MG-953 |
ENIAYQ No/TEST Mo . 2
PAGE/CERTH: - $.00 .
TRAMS ENS [TESTED TAALT: 200m.
O AM.SONDEOSOURDING DIAMETER 908 e, -
ﬂE\‘ESTIHFEiITO!CAlINO: DUAM/DIAMETER: HWe191.6mm
- LONGAERATH: - 300m.
WFPREATICO 0 ROUNOWATER LEVEL: ANTES BEFORE: 420m
L————— 500m. -
seemm.'—*-|d=2f l“"
PRUEBA A NIVEL CONSTANITE ENSAYO DE DESCENSO
TESY WiTH CONSTANT LEVEL . B DESCENT TEST :
TIEMPO,TIME VOL. [ACGVOL e | TIEMPO/TIME h
{min) (Its) (iks) (its/mminy {rin) (m} .
1 3.00 300 300 S 005 {’ )
2 240 540 2.40 ? 0.09 -
4 400 9.40 200 : ' T 046
& 3.60 1300 10 | ' s 022 |
-8 2680 1360 1.40 . 8 027
10 230 18,10 1.15 o e T
13 860 2390 116 | b 15 050
20 810 2000 | 102 . ; 20 0.60
23 490 3.90 099 o 23 0.72
0 460 3870 0.96 0 077
3 460 | 4320 095 ‘ o
40 480 48.3%0 098
45 480 2310 096
80 480 | 3190 056
[ 480 6270 0.96
0 480 | €790 0.96

FORMULAS ¥ CALCULOS/FORMULAS AND CALCULATIONS:
"COEFICIENTE OF PERMEABILIDAD,COEFFICIENT OF PERMEABILITY:
Ke=[i2 x 34443927 a L x H)] x {Ln]{Z x L)/D)}
© Q= 1600 cm”™ 3sec

= 454 cm
H= 45000 ¢m
L= 20000 cm

K=  1O47E-04  cmfeee

<
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hidrosuelos Cia. Lida,
QJITO ECUADOR

£

000 ENSAYC | DE
PERMEABILIDAD
TIPO  LEFRANC

SONDEC;SOUNDING:
ENSAYO NoTEST No:
PROE.DEPTH: _
. TRAMO ENSJTESTED TRACT:
DIAM.$ONDED,SOUNDING DXAMETER

REVESTIMIENTOCASING:

© RFREATICOK ROUNDWATER LEVEL:
8.00m.

g8 mm. ——"Id= 2r I'—

PRUEBA A NIVEL CONSTANTE

~OSASHEET. 1

SECHA/DATE $1-12.93

SERFOSVBY. RA

PERMEASILITY
FIELD TEST
LEFRANC

#G 833
3

£00m,
300 m.
BB mm.

DIAM /DIAMETER, HW=10f §mm
LONGLLENGTR:  S00m.

ANTESTBEFORE: 400m.

ENSAYO DE DESCENSO

TEST WITH CONSTANT LEVEL DESCENT TEST |
[ TIEMPO,TIME VoL - [ACGVOL Q TIEMPOSTIME h
' : {min) (its) titg) {Ms/min) (réin} {rn)
{ i i 123 125 123 1 005
- 2 1.10 2.3 110 | 2 0.i1
L $.90 425 065 4 0.47
[ 180 605 050 [ 623
8 175 7.00 0683 8 028
10 170 850 083 i0 0.33
15 4.00 1350 0.80 3 052
20 38 17.35 0.77 20 064
25 380 2115 0.76 23 0.73 I
£ 380 2493 075 50 ogd il
» 375 2870 073
40 260 05 0.76
43 360 35.50 076
50 30 | 4010 076
b 380 4350 0.76
i &0 380 42.70 076

FORMULAS Y CALCULOS/FORMULAS AND CALCULATIONS:
COEFIGIENTE DE PERMEABIIDAD.COEFFICIENT OF PERMEABILITY:
K=[QA2 x 31415827 x L x x H}] x {Ln}{2 x LI/O]}

Q= 1267 cm ™ 3sec
= 4 cm
H= 43000  om
L= 000 em
K= cmisec

6 1REGS

()

12
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- aurg

3.8 mm. -——-1d=2r l"—-

PRUEBA A RIVEL CONSTANTE
TEST WITH CONSTANT LEVEL

PE—

hidrosuelos Cla. Ltda.

ECUADCR

000 ENSAYO  BE
PERMEABILIDAD
TIPO  LEFRARC

SOROED,SOURDING:

ENSAYO NG (TEST No.:

PROF.DEPTH:

TRANG ENS/TESTED TRAOT:
OLAM.SONDEQ SOURDING DIAMETER

REVESTIMIENTOCASING:

NFREATICOOROUNDWATER LEVEL:
$2.00 m.

RHNAT HEEY:

131

FECHA/DATE: 12-12-90

JTERFORMBY: RB

PERMEABILITY
FIELD TEST
LEFRANC

MG 933

4 ;
£2.00m.
300m. -
38 mm. .

OIAM/DIAMETER: HW= 1016 mm
LORGAENITH: §00m.

ANTES/BEFORE: 400m.

ENSAYQ DE DESCENSO

DESCENT TESY

FORMULAS Y CALCULOS/FORMULAS AND CALCULATIONS:
COEFICIENTE DE PERMEABLIDAD/COEFFIGIENT OF PERMEABILITY: '

T K [ON(2 x 31415927 x t x x H)) x {Ln{{2 x L}/D]}
. Q= 1230 cm™ e
= 484 m
H= 43300 em
L= F00.00 em
K= G260E-05 cmivec

N

I TIEMPOITIME VOL ~ [ACCVOL a TIEMPOTIME 'h

(min} {its) (fts) {itsfrmin) {min) {m}

1 .13 143 113 1 007

2 1.00 2.13 1.00 2 0.1

4 +30 383 083 | 4 L0
6 160 5.43 080 € 030

8 1.20 693 075 8 039

10 1.80 8.43 073 10 048

1) 73 12.18 073 . 15 066 -
20 a7 15.99 075 20 08 |
23 73 19.68 075, 25 1.00

* .75 2343 075 30 118

a3 3.7% 27.18 0.73

40

43

50

53

60 I'd




hidrosuelos Cla. Ltda.

QUITO ECUADCR

. HOUAM MEET; 14
(_ 4 FECHADATE 1392.9)
SEAFORN BY. £E

40 m, ' 000 ENSAYO oE PERMEABILITY
. ko ] M PERMEABILIDAD FIELD TESY
: AT TIPO  LEFRANC LEFRANC

BONCED,SOUNDING: Ma-833

ENSAYO NoufTEST Kot 5

FROF./DEPTH: 1300 m.

TAAMG €R3./TESTED TRACT: 200 m.

OlAM SONDEOSOUNDING DIAMETER 838 mm,

REVESTIMIENTO CASING: SUMIDIAMETER: HW=104£mm

LORGMAENATH: 12.40m,

T NFREATICOQAROUNDOWATER LEYEL: ANTES BEFORE: 400m.
13.00 m,
8.6 mm. __,ldg 2r I.._.
PRUEBA A NIVEL CONSTANTE _ ENSAYO DE DESCENSO
TEST WITH CONSTANT LEVEL DESCENT TEST
TIEMPOTIME VoL JACC.VOL Q TIEMPOSTIME h

{min.} {its) fits) {Mts/min) {rmin.) {m)
1 083 085 083 1 009
2 0.65 170 085 I 017
4 1.60 33 0.80 4 [
& 1.60 4.90 0.60 T 045
8 1.60 €50 0.60 8 059
16 1.60 8.10 060 S0 671

- 15 3.80 11.90 076 15 1.02
20 3463 1575 |- o7 20 .50
23 380 19.55 0.76 .28 155 |
0 380 2335 078 1) 178 -
o) 3.60 27.13 076
10
13
%o
. ;
60

FORMULAS Y CALCULOS/FORMULAS AND CALCULATIONS:
COEFICIENTE DE PERMEABNIDAD/COEFFICIENT OF PERMEABILITY;
K={Q42 x 31413527 xt x x H)] x {La (2 x1)/0})

Q= t287  cm”~3%ec
= 4.94 om
H= 44000 em

L= 30000 em
K= 62ME0 cmi3ee

%4



2

PERMEABILITY FIELD LUGEON TEST
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$8.8 mm.

hidrosuelos Cia, Ltda.

QuItTo

0.00m.

19.00 m.

2000 m.

23.00m.

4

ECUADOR

ENSAYO

DE

PERMEASILIDAD

TiPO

SONDEO SOUNDING:
ENSAYO Mo (TEST Mo
PROFDEPTH,
TRALO ENS.TESTEO TRAST:
BONSAFUMP;
TPOSTYPE:
MANOMETACMANCMETER:
CAPACIDADICAPASITY:
HIDAQU ETAOHTDROMETER: :
DITURADO KORTURATOR:
LONGITUDLENGHT:
TVEERIAMHPE:
LONAITU DALENGHT:

LUGEON

WFREATICOOROUNDWATER LEVEL:

AOJALS HEET: 1

TECHADATE 23119
SERSQAW BY: RA

" ANTES PEFQRE:

PERMEABILITY

FIELD YEST
LUGEON

OF-93-1

1

2300

800 m.
ACKER MOINO
CENTRIFUGA
WIKA

10 Kglem ™2
SCHLUMBERGER 817118262
MECARIKCO
1.00 m.

oW

1353 m.

LECTURAS BEL HIDROMETRQ (litros)/HYDROMETER READING (litars)

1855 m.

TIEMPOITIME PRESION MANOME TRICA/MANOMETER PARESSURE
{min.) 10Kglem ™2 4.0Kgem~ 2 B.0Kg/cm "2 4.06g/cm "2 1.0Kglem ™
1 0.00 14.00 23.00 13.00 3.
2 200 1400 24.00 15.00 3:
3 £.00 14.00 2300 13.00 a
4 1.00 14.00 2300 13.00 a
3 200 14.00 24.00 13.00 3
8 200 13.00 23.00 1500 3
7 200 15.00 - 23.00 13.00 a
8 300 . 15,00 24.00 13.00 Y
4 1.00 15.00 24.00 13,00 3
10 300 15.00 _24.00 1300 Y
. o e P o o
{IC AUDAL/FLOW(Its, min) . 1.7000 14.5000 23.5000 15,0000 3.0
[lc. ESPISPEGIFIC FLOW{its/min.m.) 0340 2.5000 4.7000 30000 0.60
[PRESION TOTALTOTAL PRESSURE 238100 59100 9.5100 55100 291
[PERD. CARGAAOST LOAD (kglem ~ 2) 00000 0.0060 0070 0.0060 0.00
[PRESION NETA/NET PRE SSURE 29100 59040 9,909 59040 2.90
- [Utio. LUGEONAUGEON UNIT 1.1684 39119 47450 30613 208
[PERMEAS. Kk PERMEABILITY (cm/sec) 1216603 5.1{3E-00 4.990E-05 S.200E-03 2147E-

131

FORMULAS:

UNIDAD LUGEONLUGEON UNIT:

W={qx 1ES(Lx H)

COEFICIERTE DE PERMEABILIDAD;COEFFICIENT OF PERMEASILITY:
K={ {(qIEZNANE.1413827xLxH 280} |dn (i) }

cuandoffwhen: L >« {Qr

K={{tqxE3p/2x3.1415027xLHix60) | xSinh ~ - 1{L/2A }x [U{2xA)]

cuandol/fwhen: tr > L>=r



(W up/sy) Mol D10ads _
L - 10
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hldrosue!oé Cla. Ltda,

QuiTo ECUADOR

HOUASHEET: . N
FEGHATATE 4.9

SERFOAM BY: RE

ENSAVO  OE | PERMEABILITY
¢.00 m. PERMEABILIDAD |FIELD TEST
TIPO LUGEON |LUGEON

$ONOEQIOUNDING: DP-93-1
ENSAYO Mo TEST Now: ?
#AOF DEPTH: 30.00m
- TRAMO ENS /TESTED TAACT: 5.00m.
. f ) BOMPAPUME: ACKESR MOINO
ALl g uom TeomTYPE: CENTRIFUGA
? 7 . NANOUETADMANOUETER: . WiKA
’ é‘ Z ‘ : 25.00 m. CAPACIDADICAPAGITY: 10 Kg/em ™2
A HIOROMETAGHY DROMETER:: SCHLUMBERGER B1/119262
OBTUAADORO BTURATOR: MECGANKCO
LONQITUDLENINT: 100 m.
TUBERAPIPE: BW
93.8 ra. ) 30.00 m. LONGITUDLENGHT: 2453 m.
—] {_ - N.FREATICO,GROUNDWATER LEVEL: ANTES/EEFORE: 2393 m.

LECTURAS DEL HIDROMETRO (litros)/HYDROMETER READING (liters)

TEMPOTIME ~ PRESION MANOMETRIC AAMANOMETER PRE SSURE

(riin) 10Kglem™2 40Kg'em~2 | B0Mglem~2 4$.0Mg'cm "2 1OKg'em ™2

1 . MOOL 87.00 - §3.00 44.00 . .

2 3400 AT00) 83.00 44,00 33

3 34.00 56.00 83.00 . HO0 34

] 33,00 57.00 8300 43.00 | Y

3 8.0 57.00 83.00 44.00 354

6 3500) 56,00 83.00 4400 384

7 34,00 57.00 - 300 41.00 353

8 33.00 57.00 R 4400 354

3 34.00 57.00 880 44.00 .

B 10 2800 | 57.00 . 8300 14,00 B
CAUDALFLOW(its/min) 34.4000 56.6000 83,0000 44.1000 B.0D
IE ESP /SPECHIG FLOW(itsfrain.m.) 66500 11.3600 17.0000 8.6200 7.00
[PRESION TOTALAQTAL PRESSURE . 3.3730 sar0] 13730 63730 337
[IPERD. CARGALOST LOAD (kg'cm” 2) 00175 | - - 0.6300 0.0620 0.0200 0.01
[PRESICN NETANET PRESSURE 3355  §34%0 7.9080 6.3530 255
[UNID. LUGEGNLUGEON UNIT 20.5007 17.9093 232622 136832 20685
|PERMEAB. K/K PERMEABILITY (e sec) 213E04 | 1.664E-04 2421E-04 1445504 2.471E-

FORMULAS:

UNIDAD LUGEONLUGECON UNIT:
tU={qx 1E£6)/(L x H)

COEFICIENTE DE PEAMEASILIDAD,COEFFICIENT OF PERMEABILITY:
K={Hax1E3)/{2x3. 141362 7x LHx60) | In(Li7)}
cuandofiwten: L > =10r
K={{{gx1E31/{2x3. 141562 TxLuH xS0 JaSinh ~ -1 {L2r) ) x [LA(2r))
cuandofwhan: ik >L>=r



S

00t |

(W-uiw/sy) Mol dy108ds

ot

I O R W

W 00°0€ - 00°S2 :NO3DNT
1

€6

-dd

ot

(2 L wo/by) einsseid uoyoalu]

}:;L'J/



hidrosuelos Cla. Lida.

QUITO

—

4
7
753 mm.

135

000 m.

900 m.

10,00 m.

13.00 v,

ECUADOR

ENSAYO DE
PEAMEABILIDAD
TIPO  LUGEON

SONOEOSOUNDING:
ENSAYO No.NVEST No:
#AOF JOEPTH:
TRAMC EMS. [TESTED TRADT:
SOMBATULP:
TIFOTYPE:
MANOMETRD/AMANOMETER:
CAPACIOADCAPACITY:
HIDBOMETAO/HYDROMETER::
OBTURADORCBTURATO R:
LOKGITUDN ENGHT:
TURERIAPIPE::
LONQITUOAENGHT:
NFREATICOQROUNDWATER LEVEL:

HOUASHEET: tn

PERFOAM BY: RD

PERMEABILITY

FIELD TEST
LUGEON

DPe32

1

13.00m

500 m,
AGRALE
PISTON
WIKA,
10Kglem~2
SCHLUMBERGER 817119262
MECANICO
1.00 m.

B

960m,

ANTES BEFORE: 0.50 ra.

LECTURAS DEL HIDROMETRO (itros)/ HYDROMETER READING (liters)

TEMPOTIME

(.

] FPRESION MAROMETRICA/MANOMETER PRESSURE

{min.) A0Kglem ™2 30Kglerm ™2 S.0Kgcm™2 3.0Kgem "2 1.0Kglem ™2

1 13.00 _45.00 50.00 5500 250

2 15.00 45.00 £5.00 58 00 234

3 15.00 42.00 $0.00 3300 -5

4 +5.00 45.00 80.00 55.00 54

: 5 14.00 46.00 $3.00 55,00 234
6 16.00 47.00 £0.00 53.00 234

7 16.00 43.00 93.00 45.00 250

8 13,00 45.00 90.00 .00 25

9 16.00 43.00 $0.00 55.00 25.

10 13.00 47.00 000 53.00 25
CAUDALFLOW(ts/min) 15,2000 43,3000 90 3000 55 0000 25.00(
C. ESP.SPECIFIC FLOW (its/ein,m.) 3.0100 9.0600 18,1000 11.0000 3.00(
PRESION TOTAL/TOTAL PRESSURE 14300 3.1500 5.1200 34500 1A%
PERD. CARGA/LOST LOAD (hg'em ™2y 0.0020 0.0060 0.0300 0.0100 0.00
PRESION NETANET PRESSURE 11480 3.9420 5.1200 2.1400 144
UNID. LUGEON, LUGEON UNIT 264808 28 8331 333316 350318 43 6%
PERMEABR. K/K PEAMEABILITY (cm/sec) 28476-04 3.208E-04 3904E-04 3.6598-04 4.856E-C

FORMULAS:

UNIDAD LUGEORLUGEON UNIT:
WW=(qx 1EE)AL x H)

" COEFICIENTE DE PERMEABILIDADCOEFFICIENT OF PERMEABILITY:
¥ [{{qx1EZ}A(2x3. 1415927 xLxH x60) ] xIn (/1) }

cuandolfwhen : L > = i0r

K= [{qx1EFp{2x3. 1413927 x 1 H x50) In Sink * -1 (Le2r) b [Lo 2xn})

cuandoimben: iDr>L>=r .
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QUITO

Q-

()

|

4T wom
2 - 1300 m.
733 . 20.00 m.

hidrosuelos Cla. Ltda.

" ECUADOR

ENSAYO

DE

PERMEABILIDAD

TiPd

SONDEQSOUNDING:
ENSAYO Mo/ TEST No.:
$ROFDEFTH:
TAAMS ENSJTERTED TAADY:
SOMBAPUMP;
TIFOTYPE:
MANO METAOMANO METEN:
CAPACIDADCARPASITY: |
HIDROM EVROMYCROMETER::
CITURADSROBTURATON:
LONGITU DA ENONT:
TUBERIAPIFE:
LOKGITUO/LENOKT:

LUGEON

NFREATICOQROUNDWATER LEVEL:

HQIAS HEET: m
FECHA/DATE: 23.11.93
PERFORM.BY: RB

PERMEABILITY
FIELD VEST
LUGEON

0P-93-2
2

20.00m

500 m.

AGRALE

PISTON

WIKA

10 Kglem~2
SCHLUMBERGER 81119262
MECANICO

1.00 rn,

BW

1473 .

ANTES/GEFQRE: 0.9 m,

LECTURAS DEL HIDROMETRO {litros)/HYDROMETER READING (iters)

A . TIEMFPO/TIME

. PRESION MAROME IRICA/MANGME TER PAE SSURE
{min.) 1.0Kglem™2 J.oKg'em~2 30Kgem ™2 J0Kg'em "2 1.0Kg'tm~2
{ 1 0.00 10 TR 1.00 000
| 2 1.00 1.00 . 200 000 0.00
3 0.00 0.00 - 2.00 1.00 000 |
4 000 1,00 2.00 0.00 0.00
- 5 100 1.00 200 100 0.0
6 0.00 100 - 500 000 0.00
7 1.00 0.00 200 0.00 0.00
8 0.00 1.00 1.00 160 0.50
9 3.00 1.00 2.00 0.00 0.00
| 10 1.00 1.00 1.00 1.00 .00
CAUDAL/FLOW(its/min) 03000 0.8000 17000 0.5000 0.0500
C. ESP/SPECIFIS FLOW (jtsfmin.m ) 0.1000 01600 0.3400 0.1000 00100
7 RESION YOTALTOTAL PAESSURE 1.1650 AL 5.1650 3.1650 11630
[PERD. CARGALOST LOAD (hgicm ™ 2) 0.0020 - 00000 00300 0.6i00 0.0040
[FRESION NETA'NET PRESSURE 1.1630 _ 3.1%70 31350 3.43%0 51610
IHID. LUGEONALUGEON UNIT 08598 0.5068 06521 03170 0.0651 |
[PERMEAB. KK PERMEABILITY (ernsec) 8.57CE-08 SE41E-08 7. 369E-08 3.526E-08 §.566£-07
FORMULAS:
UNIDAD LUGEON/LUGEON UNIT:
W={gx 1ES}(L x H)
COEFICIENTE DE PERMEABILIDAD!COEFFICIENT OF PERMEABILITY;
K= (e  E3HIX3 1 112927« LM 60 xIn (LI }
cuando/fwhen: L >= 10
(' \ K={{(qx1E3)/(2x3.141 392 7xUxH x50} ] x Sinh -T2} xfLs2un]

cuandolfwhen: $0r > L >t

127
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hidrosuelos Cla. Ltda.

Quito

g € w2

00} m.

| 19.00 m.

20.00 m.

2500 m,

ECUADOR

ENSAYO

PERMEABILIDAD
LUGEON

TiIPO

SONDEOSOUNDING:
ENSAYO Ko TEBT Mo
PROF./DEPTY:
TRAMO ERS TESTED TRALT:
BOMBAPUNP;
TIPO/TYPE:
MANOMETAOMANOMETER:
CAPLCIDADLG APACITY:
HIDROMETAOHY DAOMETER:;
OFTURADG RO ETURATOR:
LONAITUDLENGHT:
T BERTAIFIPE::
LONGITY D LENGNKT:

DE

NFREATICO /GRCUNDWATER LEVEL:

HOUASHEEY: 11
FECHADATE 20-15.9)

TERFOAM B6Y. CC

PERMEABILITY

FIELD TEST
LUGEON

DP-93-2

3

23.00m

300 m.
AGRALE
PESTON
WiKA
10Kp'em™2
SCHLUMBERGER 81/i 18262
MECANICO
100 m.

BW

19.60 m,

ANTES/BEFORE: 0.89 m.

LECTURAS DEL HIDROMETRO (litros)/HYOROMETER READING liters)

W={q x tES)L x H)

COEFICIENTE DE PERMEABILIDAD,COEFFICIENT OF PERMEABILITY:
K= ([{g<I E3)A2x3.1415827xLxHx60) | xin(L/n) )

cuando/iwhen: L >= 10

K= [tax 1 E3)/(2x3.141 5627 xLxt x608] xSinh ~ -1 (L2} x fLi(2xs})

cvandoiwhen: iG> Lo =g

TIEMFO,TIME _ PRESION MANOME TRICA/MANOMETER FRESSURE
i {min) 1.0kg/cn” 2 J.0Kgfem~2 EO0Kg'em~2 I0Kglerm ™2 10Kg'em™ 2
i 0.00 4.00 12.00 600 Q.00
2 0.00 .00 1200 €00 000
3 0.00 5.00 5200 600 000
'S 1.00 A00 1260 6.00 000
5 000 5.00 1200 6.00 000
5 1.00 8.00 18.00 600 om
7 Q.00 5.00 18.00 6.00 Q.00
8 000 8.00 17.00 6.00 000
9 1.00 500 12.00 600 0.00
10 0.00 5.00 18.00 800 050
. £ o o o 24
CAUDAL/FLOW (fts/rmin) 0.3000 43000 158000 £ 0000 0.0500
C. ESP./SPECIFIC FLOW({lts/min.m ) 0.0600 0.5900 2.9600 1.2000 D.O100
[P RESION TOTAL/TOTAL PRESSURE 1.1500 34500 6.1300 24500 11500
PERD. CARGANLOST LOAD {kg/cm ~2) 0.0000 0.0010 00030 6.0020 0.0000
PRESION NETANET PRESSURE 1.1500 3.1490 $.14%0 34450 14200
iumo. LUGEONAUGEON UNIT 05217 31121 46163 38119 0.0670
FERMEAB. K/K PERMEABILITY {cm sec} 3.807E-06 3.464€.05 LR T 4.242E-05 9678507
FORMULAS:
UNIDAD LUGEONAUGEON UNIT;
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0

B4 m.

S

o5.8 mrm.

QuITo

E——————ﬁ.w .

—E__.zom m,

~ hidrosuelos Cla. Ltda.

ECUADOR

|G HEET: n_|
FECHADATE: 71-11.9)

PERFORMBY. O

ENSAYO  DE
PERMEABILIDAD

PERMEABILITY
FIELD TEST

TIPO  LUGEON

FONOEG/S QU NOING:
ENSAYO No (TEST No.:
PROF JOEPTH:
TALMO ENS.TESTED TAAST:
SOMBAPUMS;
TIPOTYFE:
WANOMETPAO/MANG METER:
CAPACIDAD, CAPAGITY;
HIDFOMETRO/HYDRAOMETER::
OFTUALDOR OBTURATOR;
LONGITU DYLENGKT:
TVBERIAPIFE::
‘LONGITY DL ENGHT:
HFREATICO/QROUNDWATER LEVEL:

ANTES BEFQRE:

LUGEON

DP-53-3

1

20.00m

$.00 m.
ACKER MOINQ
CENTRFUGA

- WIKA

10 Kglern ™ 2
SCHLUMBERGER 81/11926}
MECANICO

1.60m.

BW

1461 m.

843 m.

LECTURAS DEL HIDROMETRO (itros)/HYDROMETER READING (liters)

TIEMPOSTIME

PRESION MANCMETRICA/MANOME TER PRESSURE

{min) $0Kglem~2 20Kg'em~2 40Kg'cm~2 20Kglem~2 1.0Kg'cm "2
1 5000 6000 ' 12000 | 83.00 62,00
2 .00 87.00 125.00 84.00 6300
3 1000 87.00 12540 £8.00 7000
4 £2.00 8300 123.00 85.00 63.00
- 69.00 83.00 12800 8300 £9.00
€ 71.00 87.00 124.00 87.00 6800
7 75,00 90.00 72500 &8.00 68.00
8 £3.00 &3.00 120.00 87.00 7300
9 7000 | 83.00 11600 85.00 67.00
0 70.00 .00 15.00 $4.00 70.00
CAUDAL FLOW (Ity/min) 65.0000 85,5000 122.3600 §7.0000 68.0000
G. ESP/SPECIFIC FLOW((Its min.m.) $3.2000 17,2600 244200 174000 12,6000
PRESION TOTAL/TOTAL PRESSURE 1.5060 2.9060 4.5080 2.9060 1.9060
FPERD. CARGAROST LOAD (kg'cm ™ 2) 00050 - 0.0400 0.0750 0.0400 0.0230
PRESION NETANET PRESSURE 1.8810 26560 4.8310 28560 1.8310
UNID, LUGEONLUGEON Ut 101754 60.6420 50,5465 607118 729020
PERMEAB. KK PERMEABILITY fcmsec) 7.305E-04 8 312E-04 5.262E-0% 8.319€-04 7.326E-04

FORMULAS:

UNIDAD LUGEONAUGEON UNIT:
LW=(qx 1E8)/{L x H)

COEFICIENTE DE PERMEABILIDAD.COEFFICIENT OF PERMEABILITY:
K=([(qu1E3)/(223.141 592 xLH 60 xinfLr) )

cusndofiwhen: L >= 10r

K={[{qx1E3)/12x3.1415927xLaH x80)]xSinh ~ - 1 (L2) }x (L2 1))

tuando/fwhea: {r>L>=1

fl?.f./
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hidrosuolos Cla. Lida.

QUTO

oS

ECUADOR

ENSAYQ DE
PERBEABILIOAD
CTIPO WUGEON

$ONDEOSOUNDING:
ENSAYO No TEST Nax
PROF./DEPTH:
TRAMO ENS TESTED TRACT:
POMENFIME:
TIPOTYPE:
MANONETAOMANOMETER:
CAPACIDADCAPACITY:
HIDFOMET BOHYDROMETER 1
OBTURADG O FIURATOR:
LONBITUDLERANT:
TUBERIAJMIPE:
LONOITU DYLENGNT:
N.FRAEATICO/Q POL NDWATER LEVEL:

SOJNSHEET: . 1f |
CECHAIDATE: 22119
PEREOAN BY.  OG

PERMEABILITY
FIELD TEST
LUGEON

DP.533

2

23 00rn

800 m,
AGKEAMOING
CENTAIFUGA
WIKA

{0 Kglem ™2
SCHLUMBERGE R 81/119261
MECANICO
100 m,

BW

1978 m.

ANTES;BEFORE: 215 m.

LECTURAS DEL HIDROMETRO (litros)/HYDROMETER READING (liters)

TIEMPO/TIME - FPRESION MANOMETRICA/MANOMETER FRESSURE

: {min} $.Q8glemn2 30iglem~2 60Kg/cm "~ 2 ‘30Kglem 2 1.0Kg'tm "2
{, l 1 2300 26800 . 47.00 15.00 R )
2 2300 31.00 47.00 1800 500
‘3 11.00 30.00 47.00 13.00 200
4 £6.00 28.00 49.00 16.00 400
3 2200 26.00 4800 14.00 200
6 21.00 20.00 49.00 10.00 300
? 24.00 29.00 49.60 14.00 3.00
8 2400 30.00 49.00 - 13.00 200
s 22 00 3200 47.00 11.00 1.00
10 22.00 2100 42.00 11,00 100
CAUDALFLOW(its/min) f 21,0000 29,2000 37.4000 137000 28000
IC. ESP JSPECIFIC FLOW{Ms/min.m.) 4 2000 38400 9.4800 2.7400 0.3500
IPRESION TOTAL/TOTAL PRESSURE .99 3.9930 5.9530 3.990 1.5530
[PERD. CARGALOST LOAD (kg'cm~ 2} 00000 0.0100 0.0170 0.0060 00000
[PRESION NETANET PRESSURE 19550 3580 £.9760 29810 19900
IUHID. tUGEONAUGEON UNIT 21,1587 14.6623 13.3894 88723 2600
[PERMEAB. K/ PEAMEABILITY (crnfrec) 2 200E-04 1.826£-04 1.413£-04 7153608 2925608

FORMULAS:

UNIDAD LUGEON;
LU ={q x 1EE)/(L x H}

LUGEON UNIT:

COEFICIENTE DE PEAMEABILIDAD/COEFFICIENT OF PERMEABILITY:
K [flgu 1 E3)(2x3. 1612827 xLaH 60 In(Lir) )

cuandolfwhen: L > =

cuandoffwhen: 10r >

10r

L=t

K= [ [qr1E3N( 223 1415027 -LxHx60) ] x Sinh ~ - 1{L22) ) x [LA(2x1))
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hidrosuelos Cla. Ltda.

auto ECUADGR
—OJAS HEET: iyl
FECHATDATE: 231190
(:@: e SERFORV BY, G
0.58m ENSAYO DE PERMEABILITY
000m PERMEABILIDAD  |FIELD TEST
- TIPO  LUGEGHN LUGEON
LONDED,SOUNDING: DP-$332
ENSAYO No/TEST No: 3
7.76m. FRAOF.fOEPTH: 30.00m
N F. i TAAMS ENS.ATESTED TRACT: 300 m.
o SR BOMBAFUMA: ACKER MOINO
0O m. TPOTYRE: CENTRIFUGA
. f_ MANOBETRO/MANOWET EA: WiKA
' % / 3500 m. CAPACIDADCAPATITY: 10Kglem "2
é é .__L—ﬁ’“_“ HIDAOMETAOHYOROM ETER:: SCHLUMBERGERBI/118
OFIVALDIRGHTURATOR: MECANICO
LONGITUDLENGHT: 1.00 m.
TUBRERIAPIPE:: BW
$8.8 mm. 30.00 m. LONAFTUDAENGKT: 2458 m.
ﬁﬂ NEFREATICOMG AOU ED\'fA'IEii LEVEL: AKTES FEFORE:
LECTURAS DEL HIDAROMETRO (litros)[HYDROMETER READING (litets)
TIEMPO, TIME PRESION MANOMETAIC A/MANOMETER PRESSURE (Kgiem ™~ 2)
{min.) 1.0 4.0 7.0. 100 70 10 10
1 0.00 0.00 400 400 1.00 0.00 0.00
2 0.00 0.00 2.00 3.00 0.00 000 0.00
3 000 0.00 2.00 T 0.00 000 0.00 |
4 0.00 000 200 am L 0.00 0.00 0.03
] 0.00 0.00 2.00 200 0.00 000 0.00
6 0.00 00 1.00 300 0.00 000 000
B 7 0.00 0.00 2560 300 0.00 0.00 0.00
8 0.00 0.00 200 300 000 000 0.00
9 0.00 000 1.00 3.00 0.00 0.00 0.00
10 0.01 - 00 2.00 300 0.00 004 004
ICAUDALFLOW{Its/min) 0.001 0.001 2.100 3100 0.100 0.001 0001
C. ESP/SPECIFIC FLOW(Is/min.m.) 0.000 D000 0420 0.620 0.020 0.000 0.000
[PRESION TOTAL/TOTAL PRESSYRE 1.8 483 7.86M 106 7.8% 184 184
IFERD. CARGA/LOST LOAD (kg’em ™ 2) 0.000 Q.000 0.000 0.000 0.000 0.000 0.000
P RESION NEYA/NET PRESSURE 1.6 4434 75 1084 1.634 4.8 .84
[UNID. LUGEON/LUGEON UNIT 000 0000 | 053 0sn ome] 0000 0.001
IPERMEAS. K/K PERMEABILITY (cmysec) || 1.1356-08 | 4307609 | 548506 | doo7€ 06 | zsse-07) 4.31E-00 | 1135600
FORMULAS:
- UNIDAD LUGEON,LUGEON UNIT:
LU=(q x 1E6) L x H)

" COEFIGIENTE DE PERMEABILIDAD)COEFFICIENT OF PERMEABILITY:
K={ [(qxi E3)H(2x3 14§ 552 xHx 60 el (Lin) }

tusadofwhen:l > = 10r

K= {{igx1ES} fl?x&ﬂih&??xlt”xﬁﬂnzs%nh A2 x[Li2a)]

cuendoliwhen: I >L>=1¢
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998 mm.

hidrosuelos Cia, Ltda.

QUITO

rﬁﬂ—-

£ ' 000 m.

r__——- 10.00 m.

ECUADOR

ENSAYO oE
PERMEABILIDAD

TiPO

SORDEQFOUNDING:
ENSAYO Mo (TEST Kox
PROFLDEPTH:

BOMBAPUNE;
THFO/TYPE:

LUGEONR

" TRAMO ENSSTESTED TRAGT:

HAKGMETROMANOMETER: .
CAPACIOADCAPACHTY;
HIDAOM ETEOHYDAS METER.:

©BTURADOAN BTURATO R:

LONQITUD/LERGHT:
TVEERAFIPE:
LONGITUDALENGHT:

ﬁ.l’REAﬁCD.’OHOUHDWl!ER LEVEL:

PERMEABILHY
FIELD TESY
LUGEON

SRa32
1.

10.00m
300 m.

ACKER MCINO APST727

CENTRIFUGA,
1-A
i0¥g'em™2
Q07RO
MEGANICO
1.00 m,

BW

4.60m.
ANTESBEFORE:

3%0m.

LECTURAS DEL HIDROMETRO (litros)/HYDROMETER READING (iters)

TIEMPO/TIVE _ . PRESION MANOMETRICA/MANGMETER PRESSURE
{min.} 0.3Kglem "2 1.0Kg'em ™2 LOKgiem™ 2 1OKg'em ™2 O3Kglem"2

1 : 20.00 6800 - 84.00 74.00 51.00

2 8000 70.00 £4.00 79.00 5100

3 4300 7000 85,00 74.00 20,00

4 2000 6500 87.00 73.00 20.00

3 47.00 £9.00 8800 7300 49.00

8 5300 72.00 87.00 73.00 49.00

7 47.00 £5.00 £9.00 73.00 51.00

8 49.00 2000 £0.00 71.00 50.00

i ) 48.00 £9.00 £3.00 74.00 49.00
10 50.00 | 69.00 90.00 72.00 4800

CAUDAL FLOW (I min) 49 0000 £8:8000 | §7.3000 73.5000 49.6000
G. ESPSFECIFIC FLOW(Its/min.m.} 96000 13.7600 | 17.4600 14.7000 8.9600
IPRESION TOTAL/TOTAL PRESSURE 0.9100 1.4100 1.9100 1.4100 0.9100
{PERD. CARGATLOST LOAD (Lg'tm ™ 2) 0.0050 0.0100 00150 0.0130 0.0050
|PRESION NETANET PRESSYRE 09020 1.4000 1.6930 13970 0.90%0
iiunm. LUGEON.LUGEOH UNIT 109.2873 98.2857 92.1372 105.2235 110.0552
lPERMEAB. KK PERMEABILITY {cmset) 1127603 1.023E-03 9591E- 01 1.095€-03 1.146€.03

FORMULAS:

* UNIDAD LUGEON LUGEQH UMT;
LU={q x 1€5)/iL x H}

© COEFCIENTE DE PERMEABILIDAD,COEFFICIENT OF PERMEABILITY;
K={[{gx1E3/(2x3. 14139274 xHx60) | infLir} )

cuandofiwhen L > = 10¢

K= {{tqxiE3)7(223. 1415627 xLxHxB0) nSinh ~ - §1L/2 ) | x [LA20)]

cusndo/fmhen: e > L >=1¢
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O

hidrosuelos Cia. Ltda.

auITO ECUADOR .
SQINSHEER:  tA
TECHADATE 050104
SEAFQRMBY RB
ENSAYO DE |PERMEABILITY
0.00m. PERMEABILIDAD |[FIELD TESY
TPO LUGEQN |LUGEON
SONQEQSOUKDING: SR03
ENSAYO Mo TEST Ko 1
PROFJDEPTH: 20.00m
TRAMO EXS.(TEITEO TRAST: 3.00m.
’ - EOMBAIPUMP: ACKER MOINO APPSR
' f T 1400 m. TIPOYPE: _ CENTRIFUGA '
. % % . BANOMETAOMANO METER: WHCA ’
é Z I 1500 m. cnuctpm,c,\u&lm 10Kg'em™ 2.
HiDASMET A/ YOROMETER:: SCHLUMBERGER 81/1192621
CETURADOR OSTUPATOR: MECANICO
LONQITUD-LENGHT: 1.00m.
TUBERIAPIPE: BYWY
838 mm. 20.00 m. LONGITUD/LENGHT: 14.60 m.
' _E NFREATICO GROVNOWATER LEVEL: ANTES BEFORE: 17.60m.
LECTURAS DEL HIDROMETRO (litros) HYDROMETER READING {liters)
TIEMPOTIME FRESION MANOME TRICA/MANONETER PRESSURE )
{rnin.) 1089/ cm”~2 20Kg'em"2 J0Kg'em™2 2.0Kg'em "2 10Kg/em ™2
1 11.00 33.00 100.00 £2.00 2100
2 11.00 33.00 CH3.00 £5.00 2i.0¢
- 3 $1.00 300 83.00 £5.00 22.0¢
4 11.00 300 93.00 £5.00 210
] - 11.00 33.00 £3.00 £5.00 220
] $1.00 3300 £5.00 £5.00 2a.
7. 12.00 3300 £5.00 53.00 200
_ 8 12.00 3300 £5.00 63.00 2§
9 11.00 33.00 8300 63.00 21
10 $1.00 33.00 £5.00 63.00 2
CAUDALFLOW (Its/min) 11.2000 35.0000 95.5000 64.7000 21500
C. ESPUSPECIFIC FLOW (Ity/min.m ) 22400 7.0000 121000 12,8400 4260
{PRESION TOFAL/TOTAL PRESSURE 2.6200 36200 45200 38200 2820
PERD. CARGALOST LOAD (kg'em* 2) 0.0020 0.0090 Q0300 0.0230 .00
[IPRE SION HETA/NET PRESSURE 28190 38110 4.770 37800 2847
JUNID. LUGEOILLUGEON UNIT 7.9469 183879 40.0419 34.0975 13.122!
. LPE RMEAB. K K PERMEABILITY {ernsec) B2ME-05 §.912E-01 4.168E-04 3548604 1.574E-O

FORMULAS:

UNIDAD LUGEQNLUGEON UNIT:

WU=(qx 1EB)I(L x HY ,
COEFICIENTE OF PERMEABIUDAD/COEFFICIENT OF PERMEABILITY:

14

Ko [{qad E3)/E2x3 1445827k xHx60y ) xin{L i)}
cuando/fwhen: L >= i0r

K={[{gx1EZ/(2xI. 1415927 xH 8N xSink ~ A (Lr2r} } x{LA2xr)}

cvandofiwhen: ir > L >=y¢ -
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hidrosuelos Cla. Lida,

ouiro ECUADOA
‘ AOMSHEET: 1A
{‘ ) TECHADATE 050194
PERFOAN BY:  oe
(A
0T m. ENSAYO DE [PERMEABILITY
— 000 m. PERMEABILIDAD |FIELD TEST
TIPO  LUGEOM |LUGEONM
$ORDEQ/SCUNDING: 58933
ENSAYO No/FEST No.: 2
PPCFJDEPTH: 25.00m
TRAMO ENE.TESTED TRACT: L A00m
I . EOMEAPUNP; ACKER MOINO AFPS323
_ e 1300 m. nPoTRE: GENTRIFUG
? 7 MAKGMETAOMANG METER: wika -
é z &0.00 m. CAPACIDADICAPALITY: 10Kg/em ™2
A HIDRO W ETRGHYOROMET ER:: SCHLUMBERGER 611152621
OBTURADCRORTURATOR: MECANICO
LONGITUDALENAKT: .00 o
TUBEMAPIPE: BW
S8.8 rom. 2300 m. LONGITU DALENGHT: . 19.70 m,
= & ALEREATICO/OROUNOWATEA LEVEL ! AMTES BEFORE: 17.60 m,
LECTUH_A@EE_HIDROMETHO (iros)HYDROMETER READING (liters)
TIEMFO/TIME .. PRESION MANOMETRICA/MANOMETER PRESSURE
{min} 1.0Kg'cm =2 30Kg/em 2 5.0Kglem ™2 30Kg'em~2 1.0Kg'em~2
{ 1 1.00 2.00 38.00 31.00 7.00
) 2 0.00 1.00 . H00 31.00 7.00
3 000 1.00 - 68.00 200 500
4 000 2400 - 10.00 X0.00 5.00
3 0.00 1.00 66.00 30.00 3.00
6 0.00 1.00 66.00 31.09 3.00
7 0.00 1.00 67.00 24.00 500
8 0.00 109 1300 .00 500
9 0.00 100 7000 .00 5,00
10 0.00 1.00 , 6300 31.00 5.00
CAUDALFLOW( (its/min} Q. 1000 1.2000 87.6000 303000 5.4000
C. ESPSPECIFIC FLOW (ita/min.m.) 0.(R00 02400 13.5600 £.0600 1.0800
] RESION TOTAL/TOTAL PRESSURE 2 8500 4 5300 £.6300 46300 28500
JPERD. CARGA/LOST LOAD (kg'cm ~2) 0.0000 © 0.0000 0.0350 0.0100 00010 .
IFRESION NETA'NET PRESSURE 26500 1.8500 68150 48400 26150
IEMD. LUGEONLUGEQN UNIT - 002 04248 19.6973 129207 3.7908
ERMEAB. KK PERMEABILITY (em/eec) 8.585E-07 5 061E.06 2437604 1833604 4643605

FORMULAS:

UNIDAD LUGEONLUGEON UNIT:
W={qx 1ESAL x H)
GOQEFICIENTE OE PEAMEABILIDAD/COEFFICIENT OF PERMEABILITY:

K= { Hqr1€3)7(2x3.1415027xLuHx60) ) xIn{Lin}

cuando/fwhen: L >= 10¢

cuando/fwhea; 1G> L>=7¢

757

Ko [ [{Qx1 E3p42x3.1415827xLxHx60] [ Sinh ~ - {L20) } x{L/(2x1))
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hidrosuelos Cia. Ltda.

QUITC ECUADOR

- QUASHEET: m_
{ ) FECHANDATE: Q70184
SERFORM IY. OO

080 m. 0.00m. ENSAYO DE | PERMEABILITY
) PERMEABILIDAD (FIELD TEST
TIPO  LUGEON |LUGEON
BONOECBOUNDING: SR833
17.60m, ENSAYO Mo /TEST Not 3
N.F, PROFIOEPTH: 30.00m
_— 330 m. TAAMO ENS.TESTED TAACT: 800 m.
2400 m. SOMBAPUMP: ACKER MOINO AP 5525
TIPOTYPE: CENTRIFUGA .
25.00 m. MANOMETAO MANOMETER: CWIKA
CAPACIDALACAPACITY: 10Kglem ™2
HIDROYETROHYDROMETER ; SCHLUMBERGER 811192621
QITUPADORQETURATOR: MECANICO
LONGITUBLENGHT: 1.00m.
30.00 m, TUSEAIAPLPE: BW
$8.8 mm. LONGITUD/LENGHT: 24 80 m.
FR— —{:—’—4 NFREATICO A POUNDWATER LEVEL: - ANTESPEFOARE: 17.60 m.
 LECTURAS DEL HIDROMETRO (litros)/HYOROMETER READING (litérs)
TIEMPO/TIME PRESION MANCMETRICA/MANGME TEA PRESSURE :
) {min.} $.0Kg'em~2 2 0¥glcm™2 4.0Kglem ™2 5.0Kgicm ™2 7.0Kglem™ 2
{ i 100 100} - 1.00 100 125.00
14 0.00 0.00 1.00 1.00
3 1.00 1.00 0] R o)
4 1.00 0.00 1.00 1.00
- 3 1.00 1.00 1.00 3.00
6 " 1.00 1.00 000 1.00
7 Q.00 1.00 ) 1.00 1.00
B 1.00 100} - 0.00 1.00
) 0.00 1.00 a.00 .00
10 1.00 0.00 0.00 100
CAUDAL FLOW (fts/min) 0.7000 0.7600 0/6600 10000 1250000
. ESPJSPECIFIC FLOW(Its/min. ra.) 0.1400 01400 0.1200 0.2000 23,0000
[I_’RE SION TOTALTOTAL PRESSUBE 28400 3.8:00 58400 7.8400 B0
-PERD. CARGA/LOST LOAD {hg'em 2} 0.0000 - 0.0000 0.0000 0.0000 0.0330
. {PRES?ON NETANET PRESSURE 2.8400 38300 5.8400 7.8400 8.7690
ﬁ}NlD. LUGEONLUGEQN UNIT 0.4530 03546 0.2053 0.253M 28.4376
thRMEAB. KA PEAMEABILITY {cm/s2c) 6.033E-06 1465E-06 2517€.06 JA424E-06 485043

FORMULAS:

UNIDAD LUGEON/LUGEDN UNIT:
LU={q x 1E6)/(L x H)
GOEFICIENTE DE PERMEABILIDADCOEFFICIENT OF PERMEABILITY:
K=[[(Q1E3/(2x3.1415927xLxHx60) | In{Li1)}
cuandoifmhen: Ll >= (v
{ ) K= [(quiES) /(253,141 5927xLaHx 603 Jx Sivh » -1 (L2 )y« [L42xR))
cuandoiwhen: i0r>L>=1r
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hidrosuelos Cla. Lda.

QUITO

e

060 m .
000 m.
4
! T #em
Z‘ Z 2500 m
S8.2 mm. 30.060 m.
R 4

ECUADOR

ENSAYO DE
PERMEABILIDAD
TIPO  LUGEON

SONDEQHOUNDING:
ENIAYO No/TEST Ka:

FROT.JOEPTH:

FRANG ENS [TEATED TRACT:
SOMBAPUMP:
TIPOTYFE:
MANGMETAOMANOMETER:
CAPACIDADICAP ACITY:
HIDAOMET AO/HY DROMETER: :
ORTURADO R FTURATOR: -
LONGITUOAENONT:

ASRASHEET, 11

PERFORV Y. RB

FECHAVOATE QD 12-9]

PERMEABILITY
FIELD FEST
LUGEQN

SRS 4

1

3000

850G m.
LOMBARDINNI
CENTRIFUGA
WIKA

{0 Kg'em™2

SCHLUMBERGER 8111182622

MECANICO

100 m.

TUBERIA/PPE:

LORAITUDAENGHT:
KFREATICOGROUNDWATER LEVEL:

BW
2460 .
ANTES BEFORE:

1480 m.

LECTURAS DEL HIDROMETAO (litros)/HYDROMETER READING {liters)

TIEMPO/TIME PRESION MANOMETRICA/MANOME TER PRESSURE
. {min} 10Kgfem*2 . | 30Kglem”~2 | 60Kglem~2 | 100Kglem”~2 | 3.0Kg/iem™2 |10Kgiem”™2
1 000 0.00 .00 650D 118.00 40.00
2 Q.00 0.00 Q.00 180,00 11400 40.00
3 Q.00 0.00 0.00 0.00 115.00 40.00
4 004 0.00 0.00 0.00 11600 3800
5 000 000 0.00 0.00 118.00 4200
8 000 .00 0.00 000 115.00 40.00
7 000 0.00 000 .00 115.00 40.00
'8 000 0.00 0.00 000 17.00 41.00
) 0.00 0.00 000 0.00 113.00 200
10 0.00 0.10 .10 0.00 115.00 4200
CAUDALFLOW (its/min) 0.0010 0.0100 00100 160.0000 1150000 40,2000
G. E5P./SPECIFIC FLOW(lta/min.m.) 0.0002 0.0020 0 0020 35,0000 230000 80400
PRESION TOTALTOTAL PRESSURE 25400 4.3400 75400 11.5400 45400 2.5400
\FEAD. GARGALOST LOAD (kg'cm " 2) 0.0000 0.0000 0.0000 0.2500 0.1 - 00180
IP BESION NEYA/NET PRESSURE 2.5400 4.5300 - 7.3400 11.2800 44300 2.5220
UNID. LUGECN,LUGEGN UNIT po0008| . 0ooM 00027 316065 519187 31,8783
[PERMEAB. /X PERMEABILITY {[cm/sec) B6UE09 5.390E-08 _ 3249E.08 3.905E-04 S380E-04 | JBHE-O4

FORMULAS:
UNIDAD LUGEGHAUGEON UNIT;
LU={q x 1EE)/(L x H) '

COEFCIENTE DE PERMEABILIDAD,COEFFICIENT OF PERMEABILITY:
K= {{{qx1E3)/(2x3.141 592TxLxHxE0) IxIn{Lin)}

cuendofiwhen: L >= 100

K = {{{qx FESNH(2x3.1413927xLuHx60) xSinh ~ - {{L/20)) a[L/2x1)]

cvandofiwhan: $0c > L> =1

OBSERVACIONES/NOTES:

The totk i broken at 10.0 Kgiem ™2
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hidrosuelos Cla. Ltda.

aliro

ECUADCR

rNAS HEET: 11

ECHACATE. 061293
HREQAV EY:  P3

PEAMEASILITY

: . ENSAYO  DE
ﬁ 000 m. PERMEABILIDAD |FIELD TEST
¥IPO  LUGEON |LUGEON
SONDEDSOUNDINA: $A84
ENSAYC Mo STEST No.: 2
1480 m.p F FROFJOEFTR: 35.00m
} TRAMO ENS.TESTED TRACT: 5.00 m.
A4 SOMBAPUNP: LOMBARDINNI
4 00 TPOTTPE: CENTRIFUGA
% . nuéunao;mnounm: WIKA :
é é‘ 000 m. CAPACIOADCAPACITY: 10Rg’em~ 2
. © HIDFOMETRO/HYDAOMETEA: SCHLUMBERGER 81/1152622
OBTURADORAC BTURATOR: MECANICO
LONGITUDLENOHT: 1.00m.
TUBERIAFIPE: 8w
88 mm. 35.00 m. LONQITUDLENGHT: 2960 m.
T { NFREATICO OAOURNDWATER LEVEL: ANTES/BEFORE: 14.80m.
5 ] LECTURAS DEL HIDROMETRO (litrosyHYDROMETER READING (liters)
TEMPOTIME . FRESHON MANOMETRICA/MANOME TER PRESSURE .
{min.) tOKglerm ™2 2.0Kg'em~ 2 30Kg/cm ™2 20Kglem™ 2 1.0Kglem™ 2
1 9).00 120.00 135.00 122.00 §3.00
L 2 8000 113.00 135,00 12300 83,00
- 3 . 9000 115.00 13300 120.00 85.00
4 83.00 12000 135,00 120.00 8500
L) 90.00 113.00 14000 127.00 S9.00
] 83,00 113.06 140.00 123.00 8500
7 - 8300 120.00 140.00 120.00 500
& 50.00 120.00 140.00 §120.00 &3.00
) 90.00 113.00 140.00 120.00 3,00
10 $5.00 11500 14000 115.00 8300
F_k_UDALJ FLOW (Rts/min) 91.5000 117.0000 133.0000 24,0000 53.0000
C. ESP/SPECIFIC FLOW(s/min.m} 18 3000 234000 27.6000 242000 15.0000
IPRESION TOTAL/TOTAL PRESSURE 22400 3.3400 4.3400 353400 2.5400
}if'eno. CARGALOST LOAD (Mgt " 2) 0.0700 0150 0.1530 o.1160 0.0750
IPRESION NETA/NET PRESSURE 24700 34250 43900 34240 2.45%0
JUNID. LUGEONAUGEON UNIT 74.0831 83212 £2.87%02 708776 77,0751
[PERMEAB. KK FEAMEABIUTY (cm/sec) 8.074E-04 8.368€-04 7.7005-04 8.6365-04 9.440E-04

FORMULAS:

UNIDAD LUGEON/LUGEOR UHIT:

WU=(qx 1E6)L x H)

COEFICIENTE DE PERMEABILIDAD/COEFFIGIENT OF PERMEABILITY:
K {[{qx1E3)/{2%3 1413927 xLxH x60 ] nn{LiN) }

cvande/fwhan: L > = 10¢

K[ [(qxTE3/(2x3.14135275 LxH x60))x Sinh ~ -1 ILQr}} x{L)2xr}}

cuando/fwhen: {0y > >=¢
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0

hidrosuelos Cla. Ltda.

QUITO

=
SN

$8.8 mm.

34.00m.

IBOOm.

ECUADOR

ENSAYO

DE

PEAMEABILIOAD
TIFG  LUGEON

SORDEQSOYNDING;
ERSAYO NosTEST No:

-PAQF./OEPTH:

TRAMO EX3./TESTED TRALT:
BOMBAPUMP;

NPOTYPE:
MANOMETROMANG METER:

CAPACIDAD/CAPACITY:
RiCAOMETRO/HYDROGUETER::
OBTURADOR OBTURATOR:

LONAFTUDAENGHT:
TURERILAPIPE:

LONG ITUDLEHGHT:

HOJASHEET . 1

FECHACATE: Q7-32-33

SERFORM 6Y. R

PERMKEABILITY

HELD TEST
LUGEON

5A934
3 .
40.00m

“3.00m.

NFREATICO G ROUKDWATER LEVEL:

LOMBARDINN

CENTRIFUGA

WiKA .

10 Kglem ™ 2
SCHLUMBERGER 8175192622
MECANICO

1.00m.

8w

HeDm.

ANTES/BEFORE: 14.60 m.

LECTURAS OEL HIDROMETRO (itros)/HYDROMETER READING (liters)

' TIEMFPO/TIME

‘ PRESION MANOMETRIC A/MANOMETER PRESSURE -

{min) $.0Kglem ™2 I0Kg/em ™2 30Kg'em ™2 30¥g'em"2 JOKg'em~2
. 1 55.00 23,00 13200 93.00 9800
2 55.00 $0.00 137.00 2300 256
3 53.00 £0.00 130.00 $5.00 480
4 57.00 $0.00 13500 $0.00 4500
3 53,00 $0.00 126.00 90.00 480
6 55.00 50.00 135.00 50.00 4600
7 57.00 9500 133.00 20.00 45.0¢
8 35,00 90.00 135,00 %000 46.10¢
) wo0] 8500 133,00 £3.00 45,00
10 2ol 95.00 153.00 90.00 45.00
CAUDALFLOW(Its/min) 855000 §1.5000 134.5000 2 0000 48.7000
C. ESP{SPECIFIC FLOW(Its/min.m.) 11,1000 18,3000 26.9000 18,4000 - 9.740¢
PRESION TOTAL/TOTAL PRESSURE 25400 45400 £.5100 4.5400 23400
PERD. CARGALOST LOAD (kg'ern~ 2) 0.0450 0.1050 0.1900 0.1050 0.03%
IPRESION NETA/NET PRESSURE 24530 44350 6.3500 4.4350 2.50%0
[UNIO, LUGEON LUGEON UNIT 444850 412627 423622 41.4562 B e
HPERMEAB. K/K PERMEABILITY {cm/sec) 8.449E-04 8 CME-0F 5.1286.04 5.081E-04 4.762€-04

FORMULAS:

URIDAD LUGEQNLUGEON UNIT:

LU={qx 1E6)L x H)

COEFICIENTE DE PERMEABILIDAD/COEFFICIENT OF PERMEABILITY:
K={[(qx1ES)/(2x3. 141292 xd xHx603 IxIn(Li}}

cuandofwhen:L > = |Or

K={{{qx1E3/{2x3. 141 5527xLxHx6) ]xSinh ™ -1 (L2721} ) x{LI{2xr))

tusndoffwhen: {0r > L=y
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SB.8 mm.

N

1T

hidrosuelos Cla. Ltda.

QUITO

0.00 .

5.00 m.
200 m.

10.00 m.

1300 m.

ECUADOR

ENSAYO  OF
PERMEABILIDAD

PO

FONDEO/SCUNDING:
ENSAYD No/TEST Kot

LUGEON

SOMASHEET - 11

FECHA/DATE: 050154
PEAFQRW @Y. FY

PERMEABlur_\'
FIELO TEST
LUYGEON

PAQF./OEPTH:

TRAMG ENS TESTED TRACT:

BOMBA/FUMP:

TIPOTYPE:

MANGMETAOMANOMETER:

HICBOUETAOMYDROMET ER::
" OFTURADOROBTURATOR:

CAPACIOADISAPACITY:

LONAITUDLERGYT:

TUBEAILPIFE:

LONGITUD LENGNT:

| WFREATK:C)OROUNDWATEA LEVEL:

fits 3e e
1
13.00m
5.00 m.
ACKER MOINOQ APS 727
CENTRIFUGA
WIKA

10 Kglem~2
DOTNOO T
MECANICO
1.00 m.

8w

943 m.

ANTES BEFORE:

440 m.

THEMPO/MIME

LECTURAS DEL HIDROMETRO (litros)/HYDROMETER READING (iiters)

PRESION MANOMETRICA/MANOMETER PRESSURE
{min} 10Kg'em™2 40Kg'em ™2 GO0Kgem ™2 40Kg'em ™2 1.0Kg'em "2
{ 1 000 8300 122.00 104.00 2.0
< 2 000 .00 123.00 97.00 4200
3 0.00 8300 122.00 $3.00 4200
1 0.00 8400 123.00 o400 | 4200
[ 5 0.00 8400 124.00 57.00 40.0(
i & 0.00 64.00 122.00 91.60 40.00
f -7 000 85.00 124.00 §5.00 41.0¢
8 000 8300 123.00 98.00 40.00
9 oo | 87.00 123.00 £2.00 9.0
10 0.10 85.00 122.00 20.00 3.0
ICAUDALFLOW (its, min) 00100 84300 122.6000 £5.4000 407000
IC, ESPSPECIFIG FLOW (sfmin.m.) 90020 16.8600 24.9600 19,000 8.140x
IPRESION TOTALTOTAL FRESSURE 1.4850 44850 6.4800 44850 1.48%
'PERD. CARGATOSY LOAD (hg'em ™ 2) 0.0000 00250 00500 0.0000 0.006C
[PRESION NETANET PRESSUAE 1.48% 44600 54350 44580 1.477C
[HID. LUGEON LUGEON UNIT 00135 378027 351663 428280 53.1%17
[PERMEAB. KK PEAMEABILITY (¢ m/sec) 1.650€-07 4.630E-04 $.6T4E-04 5 245E-04 6.750€-04
FORMULAS:
UNIDAD LUGECH LUGEON UNIT:
LWU=(qx 1E6) (L x H}
COEFICIENTE DE PERMEABILIOAD.COEFFICIENT OF PERMEABILITY;
K={[{ax1E3/{2x3.141 5627 xLxHx80) (LA} )
cuando/fwhen:L > = i0r
€ K= [ Uqui E3)/(2x3.141 5927 LxH B0 x Sinh ™ - (L2201} n[L12x}]

cuardo/fwthen: 1r > L >y

141
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hidrosuelos Cla, Ltda.

Quitd ECUADOR
. HOUASSHEET. Hh
{ ) ) TECHAJDATE Q60194
/:Q):"*‘— PERFOAMEY: FY
. ERSAYO DE PERMEABILITY
000 m. PERMEABILIOAD FIELD TEST.
TiPO  LUGEON LUGEON
SONCEO/SGUNDING: 5/ 833
€53 m. ENSAYO No [TEST Nat 2
N.F PROF.IDEPTH: 20.00m
__L—H BO0  TRAMO ENS(TESTED TRACT: 500m.
_— BOMBAPUMP; ACKERMOING APS 727
V £ 1400 TPOAYPE: CENTRIFUGA
/ 7 MANG METRO MANOWETER: WIKA
_é é T TTI300 GAPACIDADGAPACY: 0 Kglem™2
HIDAOMETHOMYDROWETER:; 007NOD1
OFTURADORORTURATOR: MECANICO
LONGITUDLENG HT: 1.00 .
TUBESIA'PIPE:: 8w
SEBmm ] J—_——————ﬁeo.oo LONGITUD/LENGKT: T 1480 m.
NFREATICOQROUNDWATER LEVEL: AMTES/BEFORE: 670 m.
DESPUESAFTER: 540 m.
: ECTURAS DEL HIDROMETRO (liros)/HYDROMETER READING (liters)
TIEMPO/TIME ) FRESION MANOMETRICA/MANOMETER PRESSURE (Kgem™2)
{min.) 10 20 4.0 €0 40 20 1.0
{, . i 000 0.00 0.00 53.00 51.00 34.00 000
2 000 0.00 0.00 $7.00 48.00 2600 -~ 000
3 0.00 0.00 0.00 .00 51,00 35.00 000
q 000 0.00 000 102 .00 47.00 3000 000
8 0.00 000 0.00 300 52.00 33.00 0.00
] 0.00 0.00 0.00 111.00 8500 .00 0.00
7 Q.00 0.00 0.00 105.00 27.00 33.00 0.00
8 000 0.00 0.00 106.00 © A300 29.00 0.00
9 0.00 0.00 0.00 109.00 £5 .00 27.00 0.00
i 0.10 0.10 0.10 110.00 26.00 26.00 010§
CAUDAL/FLOW(Its/min) 0.0100 00100 0.0100 103 2000 520000 30.6000 00100
G. ESP./SPEGIFIC FLOW(ity/min.m ) 0.0G20 0.0020 00020 20.6400 10.5500 £.1200 0.0000
RESION TOTALTOTAL PRESSURE 17100 27100 4.7100 87100 47100 27100 1.7100
PERD. CARGA/LOST LOAD (kg/cm™2) Q0000 0.0000 0.0000 00510 0.015%0 00090 0.0000
[PRESION NETA/NET PRESSURE _ 1.7100 27100 |- 47100 66350 45950 27010 1.7100
IEJHFD. LUGEONLUGEON UNIT 0.0117 Q0074 00042 08956 22,4920 22 6583 Q0147
@EHMEAB. KK PERMEABIUTY (cm'tec) VARE-O7 8.030E-08 5.201E{8 ITHE-O4 2.755€-04 2.?_?_5_6-04 1.432E-07
FORMULAS:
URIDAD LUGEONALUGECHN VHIT:

pron

LU={q x 1ES)/(L x H}

COEFICIENTE OF PERMEABJUDAD.’COE FFICIENT OF PERMEABILITY:

.K={I(qxiES}I{E:LG.H15&?;L1Hx&3)]zln(ljr)}
cuandoffwhen: L >=10r

Ko [ g1 E331{203. 1415927 xtxH x60) | xSith = - 1(kr24) J 1 {LA{2x1))

cusndoliwben: 1 >L>=1

i3
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hidrosuelos Cla. Ltda,

QUITO ECUADCR

(O

ENSAYO oE
PERMEABILIDAD
TIPO  LUGEON

0.00m.

$ONDEG/SOY KDING:
ENSAYO Mo fTEST Na:
FAQF./DEPTH:

—E‘-—'—““ 500 TRAMO EN3/TESTEOD TARST:

BOMEBAPUMP,
TIFOTYPE:
MANGMETRO/MANCMETER:
CAPACIDAD/CAPASITY:
HIDROMETAD/MHYDAOMETER::
OCETURACOROBTUBATOR:
LONQTUDALENGHT:
TUBERIAPIFE:
LONGITUDLENGHT:

1900

,E——" 25.00
NEREATICOOROUNDWATER LEVEL:

HOJATS BEET, in

FECHADATE: 050194

CERFORY BY. FY

PEAMEABILITY
FIELD TEST

LUGEON

SRE3S5

3

25.00m

5.00 m.

ACKER MOINO APS 727
CENTRFUGA

WIKA .
10 Kgiem~ 2
0OTNOOA

MECANICO

1.00m.

8w

19,43 m.
ANTES/BEFORE:
DESPUESIASFTER:

630 m.
€30 m.

. LECTURAS DEL HIDROMETRO (itros)/HYDROMETER READING (liters)

TIEMPOTIME PRESION MANOMETRAICA/MANOME TER PRESSURE (Kg'em™ 2)
(min}) 10 20 49 70 40 20 10
1 0.00 0.00 0.00 400 74.00 £3.00 £0.00
2 0.00 000 000 £5.00 7300 62.00 | 81.00
3 0.00 ool 0.00 200 73.00 00 51.00
4 000 0.00 . 000 95.00 £3.00 £2.00 55.00
5 0.00 0.00 0.00 94.00 77.00 €0.00 5300
[ 0.00 0.00 000 95.00 7900 £2.00 53.00
7 0.00 0.00 0.00 98.00 72.00 63.00 53.00
8 0.00 000 000 £3.00 7800 62.00 3300
B g 000 0.00 0.00 99.00 2000 £0.00 35.00
19 0.10 0.10 0.10 93.00 79.00 8200 2300
IcAUDAL FLOW{its /rin} 00100 0.6i00 00100 $6.2000 78 2000 200007 510000
|G- ESP/SPECIFIC FLOW(its/min.m.) 0.0020 0.0020 0.0020 18.2400 13,6400 12,4000 10.8000
[PRESION TOTAL/TOTAL PRESSURE 16750 26730 46750 7.6750 46750 26730 16750
[FEAD. CARGANLOST LOAD (kg'em * 2} 0.0000 0.0600 0.0000 00812 0.0400 0.0250 0.0200
[PRESION NETAINET PRESSURE 16750 26730 46750 76138 46350 2 6500 16550
[IKID. LUGEON,LUGEOH UNIT 00119 00073 | - 00043 25269 RNMKI| BT 632568
[PERMEAB. K/K PERMEABILITY ([covsac)| 1452E07 | 9157608 | 5240£-08) 3090601| 4.1%E08| 5731E04| 7.6%E04

FORMULAS:
URIDAD LUGEOQRLUGEON UNIT:
LW =(g x 1E6}AL x H)

COEFICIENTE DE PERMEABILIDAD,COEFFICIENT OF PEAMEABILITY:
K={ {qrtE3H(2x3.141 5027« LxHxE0)xin(Li) }

cuanda/fwhen: L > = 10r

K={{{xE3p(2x3 141 572 TxLxH x60} uSinh ~ - 1 (LA2e) paufLA(2ur)]

cuando!fwhen: IQr>L>=y

OBSEAYACIONES/OBSERVATIONS:

Vs

Tha rock was broken at 7.0 Kglem” 2
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hidrosuelos Cia. Lida.

QUITO ' ECUADOR

{)

edm. ENSAYO DE
. : —— D00 m. PERMEABILIDAD
¥IPO  LUGEON

SONDEC SOV RDING:
ENIAYO MOJTEST Hay:
PEGE JONPTH:
- 1540m.  TAANO EXE/TEATEO TRAOT:
{4 CONBLPUNP;
J:—*——‘ 16.30 m. TIPOTYPE:
. MANOMETROMANO METER;
17.50 m. CAPACIOADCAPALITY:
HIDAONET ROHYDRO METER::
SETURADSR-OBTURATOR:
LONQITY DAL ENGHT:
) TUBERIAPIFE:
988 mm. 2250 m. LONGHTUDAENGNT:
Emaesnssees o : _E—"_‘_‘ WFREATICOQROUNOWATER LEVEL:

RN
NS

HOJASHEET. il

FECHADATE #311-9)

PERFORM.EY:  RAD

PEAMEABILITY

FIELD TESY
LUGEGN

MG 53 4

|

22.50m

200 m.

LOMBARDINNI
CENTRIFUGA

WIKA

10 Kglcm~2
SCHLUMBERGER 811119261
MECANICD

100m.

aw

17.10m.

ANTES/BEFORE: 7.65 m.

LECTURAS DEL HIDROMETRO G'ilfos)ﬂ-iYDROMETER READING Qiters)

TIEMF O/TIME _ PRESION MANOMETRICA/MANOME TER FRE SSURE
_ : ' (min.} : 1.0Kghem"2 40kg/em~2 | 60Kplem~2 . 4.0Kg/lem "2 1.0Kglem "2
{ 1 0.0 _2m 10200 83.00 12.00
o 2 : 0.00 _ 2.00 © 11300 85.00 12,00
3 0.00 ' 3.0 120.00 8300 1200
4 0.00 500 120.00 8300 §2.00
.3 0.00 600 125.00 £5.00 12.00
-8 1.00 10.00 128.00 83.00 1200
¥ 0.00 11.00 12200 83.00 1200
8 Q.00 900 124.00 8300 1200
8 0.00 11.00 128.00 8300 1200
10 Q.00 11.00 ) $25.00 8500 12.00
CAUDALFLOW (it /min) 0.100 o] 124,800 &.000 12.000
C. ESP/SPEGIFIC FLOW(its/min.m } 0.020 1.400 T 24100 17.000 2.400
PRESION TOTALSTOTAL PRESSURE . 1623 4828 8.623 4.625 1.825
‘PERD. CARG A/LOST LOAD (Kgfem ~ 2) - 0.000 - D002 0.670 0.040 6.003
PRESION NETANET PRESSURE 1823 4823 8.755 479 1602
HID. LUGEON LUGEON UNIT 0.110 2903 35677 35428 13472
EPMEAB. KX PERMEABILITY {cm/1ec) 1.141E-06 3 021E-08 374E-04 3.698E-04 1.371E-04
FORMULAS:
UNIDAD LUGEON/LUGEON UNT: -

LU={q x 1E6)/{L x H}
COEFICIENTE OF PEAMEABILIDAD,COEFFICIENT OF PERMEABILITY:
K={{{qx1E3)/(223.1413927xLaHx60) | xln{Lir)}
cuendafiwhan b >= 10 )
{ Ko {{(qx1ES)/(223.1415627xLxHx60) xSinh ~ - 1{L20}) x{LH2x)]
- cuando/fwhan: r > L > =71

16/ '
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588 mm.

hidrosuelos Cla. Ltda.

auIre

13.40 vn.
21.50m,

2250 m.

270 m.

.._{.‘. -

ECUADOR

ENSAYO (1 3
PERMEABILIDAD
TIPO  LUGEON

FONDCOBOUNDING:
ENFAYO No TEST N
FAOR/DEPTH:
TAAMG ENITESTED TRACT:
BOMIAPUNP:
TIFO/TYPE:
WANOMETAO/MANOMETER:
CAFACIDADCAPACITY:
HIDROKETROMY DO METER:;
ORTURADORONTYRATOR:
LONGITUD/LERINT:
TUSERAFIPE:
LONGITUCLERGNT:
KFREATIC OO ACUNDWATER LEVEL:

FECHA/DATE: ¥511-9

PERFOAM BY. R

PERMEABILITY
FLELD TEST

LUGEON

MG-53-1

2

27.50m

300 m,
LOMBARDINNE
CENTRIFUGA
WiKA

10 Kglem"2
BCHLUMBERGER 811119261
MECANICO
100 m.

Bw

22.10m.

ANTE2/REFORE: 7.90 m.

LECTURAS DEL HIDROMETRO (litros)/HYDROMETER READING (liters)

GOERICIENTE DE PEAMEABILIDADGOEFFICIENT OF PERMEABILITY:
K= { [{QuiERNA2RI. 5415827 xLxHx60] in(L/1) }

cuando/fwhen; L > = 10r

K= [{quiE31(2x3.34 1592 Tl x80)] xSinh ~ - (L2 I [W(2xn) ]

cuando/fwhan: 1e> L >=

4

TIEMPO/TIME PRESION MANOMETRICA/MANOMETER FRESSURE
~ {mh) 1.0Kglem™ 2 4.0Kglem™2 _ 30Kgfem~2 I0Kgkrma "2 1.0Kglem~ 2
t 0.00 £3.00| - 130.00 100.090 _ 8.0C
2 0.00 £5.00 140.00 110.00 - 84
3 0.0 80.00 145.00 110.00 10.00
4 0.00 83.00 155.00 103.00 9.0¢
3 0.9 93,00 140.00 103,00 9.8
[ 0.00 83.00 145.00 103.00 9.0c
7 0.00 23.00 145.00 103.00 2.0¢
8 0.00 K00 140.00 105.00 8.x
3 0.00 93,00 140.00 102.00 9.0¢
10 050 $3.00 140.00 103,00 9.0¢
I’ AUDALFLEWiitefmin) 0.650 56800 142,000 105.500 890
E‘ E5P /ESPECIFIC FLOW{Ia/miey.m.) 0010 17.350 28.400 21400 175
[PRESION TOTALTOTAL PRESSURE 1.840 4840 3840 2640 164
[PERD. CARGANLOST LOAD (kg'crs ™2} 0.000 0033 0539 0060 0.0
[PRESION NETAMET PRESSURE 1.840 L4785 8.704 3760 1.6%
|NID. LUGEON/LUGEON UNIT 0,084 %290 49,818 117 .60
[PERMEAB. XK PERMEABILITY (cmase) SEI7E-OF 3776504 5.163€-04 5.841E-04 1 O0BE-O4
FORKULAS;
UNIDAD LUGEONLUGEON UNIT:
LU={gx {ES}/(Lx H)
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hidrosuslos Cla. Ltda,

aurto ECUADOR .
SOJASHEEY. | 1.
{_ ) SECHA/CATE: #6-11-8
PERFOAaM BY. RA
i 0 wci
ENSAYO OE |PEAMEABILIYY
. _ 000m PERMEABILIDAD |FIELD TESY
—K TIFO  LUGEON |LUGEOM
SONDEDSOUNDING: MG-$31
ENSAYO No TEST Ho: 3
#AOF.[OEPTH: 32.50m
13.40m. TRAMS ENS.TESTRO TAADT: 300 m.
RN SOMIATUME; LOMBARDINNI
) R 285%0m TIPGTYFE: CENTRIFUGA
? 7 . WAROMETAO MANOMETER: WiKA
% / a50m. CAPACIDAD/CAPACITY: 10Kglem~2
U A R HIDROMET BOHYDROMETER:: SCHLUMBERGER 81/§19261
OBTURADORCETURATOR: MECANICO
LONAITYGLENANT: 1.00m.
TUBERAFPE:: BW
S28 mm. 3250 m. LONGITUDLENQNT: 27.10 m.
e ] f__ ll’ﬂF_.ATlCO.!OQOUNDWA‘I’Eﬁ LEVEL: AN?Es;BEFOlRE: 7.80m.
- . LECTURAS DEL HIDROMETRO (itros)/HYDROMETER READING (iiters)
TIEMPOITIME PRE SION MANOMETRICA/MANOMETER FRE SSURE
{min) 1 0Kg'em "2 4.0Kgiem 2 6.0Kg/em~2 30Hglem™2 1.0Kgfem~2
1 10.00 .00 155.00 2000 43.00
2 10.00 100.00 140.00 90.00 43.00
3 9.00 81.00 125.00 £0.00 4300
4 .00 94.00 T 125.00 $0.00 43.00
3 $0.00 5,00 125.00 50.00 4300
€ $1.00 $5.00 25.00 90.00 4300
7 $1.00 83.00 125.00 90.00 43.00
8 14.00 $8.00 125.00 £0.60 43.00
B - 10.00 97.00 125.00 90.00 45.00
10 1200 100,00 12500 | $0.00 45.00
CAUDALFLOW (Ita,enin} 10.200 96.000 129,500 90.000 T 45.000
G, €SP /SPECIFIC FLOW (its;min.m.) - 2.060 15.200 25900 18.000 9.000
iPRESION TOTAL/TOTAL PRESSURE “4.840 £.840 &840 3840 1840
|FERD.CARGANOST LOAD (kg'em ~ 2) 0003 0.083 0.150 0073 0.025
[PRESION NETA/NET PRESSURE 1.8%7 £733 6 630 3783 1.813
JUNID. LUGEON,LUGEON UNIT 1.214 40.379 374 47 208 49.587
{FERMEAB. K/K PERMEABILITY {cm/sec) 1AGTE-D4 4.203£-04 4.0906-04 4.976€-04 151604
FORMULAS:
UNIDAD LUGEON, LUGEON UNIT:
LU=(g x 1E6)/(L x H} o
COEFICIENTE DE FERMEABILIDAD/COEFFICIENT OF PERMEABILITY:
K [{{grIESH2x3. 1415927 xLxHx80) ) xIn(L/}}
cuandoiiwhen: L >m= 10¢ .
{ K={[{(quEFN2x3.1 41502760 L xSinh - 12} a [ e2xr}}

171

cuandowhen: 1 > L >t
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hidrosuelos Cia. Ltda.

aQuio ECUADOR

SOJASHEET. m
FEGHAJOATE: 06 01-94
SEAFORMEY. CC

ENSAYO DE | PERMEABILITY

PERWMEABILIDAD |FIELD FEST
TIFO LUGEON |LUGEON

SONDEC/SOUNDING: MG-§3-2
ENSAVO Wo/TEST Nas 1
PAGF/DEFTH: 35.00c
TRAMO £N8./TESTED TRACT: $.00 m.
SOMBAIPUMP: LOMBARDINNI
“E__—_"‘— 29.00m. TIPC/TYPE: ’ CENTRIFUGA
? 7 MANOMETAO,MANOKETER: WIKA
/ é SOt Lt 1] o 'cuncibnomnl_\ém: 10 Kgfem~2
-4 4 RIDROMETRAO HYOROWETER:: SCHLUMBERGER 81/115261
: CITURADOAC BTURATOR: HMECANIKCO
" LONGITUDAERGHT: . $.00 m,
TUBERIAPIPE: ) BwW
988 mm. DO m. LONGITUDRENGHT: 29.30m.
—— ER NEREATICOROUNDWATER LEVEL: ANTESSEFORE: 2850 m.

LECTURAS DEL HIDROMETRO (litros)/ HYDROMETER READING (liters)

T TIEMFO/TIME FRESION MANGMETRICA/MAHOMETER PRESSURE
{min} 1.0Kg'em "2 20Kglem”™2 JDUglemi~2 2.0Kgfem~2 1.0Kg’em "~ 2
1 5500 83.00 -100.00 8300 77.0
2 80.00 83.00 100.00 £5.00 750
3 80.00 £0.00 $00.00 300 760
] 200 85.00 9300 | . 00 7260
5 8300 _ 85.00 97.00 9100 8.0
& ) 83.00 99.00 £3.00 . 730
7 8200 86.00 100,00 89.00 Y
8 €] som| 103,00 £3.00 74.0
9 8000 £9.00 ©101.00 92.00 70.0
10 £2.00 a300| §5.00 8500 740
CAUDAL/FLOW{its/min} 81.700 £6.000 100,600 3500 7500
C. ESP./SPECIFIC FLOW(Ms/min.m.) 16.340 17.600 20,000 17.800 13.00
FPRESION TOTAL/TOTAL PRE SSURE 3.890 4600 B850 4500 360
PERD. CARGALOST LOAD (kgieri ™ 2) 000 - D0as 0130 0.073 0.02
PRESION NETA'NET PRESSURE : 3877 4739 2170 4805 383
WHID. LUGEONLUGEON UNIT 42.146 36703 54 904 37.23) 2891
PERMEAB. KK PERMEABILITY [cm/sec) 4.3976-04 3.621E-04 363360 3 678E-D4 4.050E-0
FORMULAS:
UNIDAD LUGEONAUGEON UNIT:

W={qx 1EE)/(L xH)
COEFICIENTE DE PERMEABIIDAD/COEFFICIENT OF PEAMEABILITY:
K= { [{gx1 E3H/(2x3 44158027 LuMx60) bIn(Lir}} -
_cuando/fwhen L >= 10 .
K={[{gx1E32x3. 141532 Tx L H xB0) x Sinh ~ - #(L12r) pn [L/(2xr})
cuando/fwhen: 10r> L >y



(wruwi/syy) moyy oyicedg

ot

-~ 001

Y

P § .
: I
: i
i N o

! ] i ! L

i ! [
i 3 i 1 i
H i ¢ !
H ]
. i
i : § f
i i i
H P i !
H : i :
i : ! !
i ¢ |
H ; i
. H | !
! i :
: H H
i
| i . i ’ G
: ; 7 H
. ) i H
. ! . i
A 1

W 00°'S$ - 00°0€ :NOIONT
G E6-OIN

-0l

(2. ma/B}{) einssed uonoalut

i [ 74



O

hidrosuelos Cia. Lida.

QUITG ECUADOR
HUASHEER 11
FECHADATE:  07-04-894
(:(a:_‘__ PLREOAM BY: ©C
030 m. ENSAYO DE |PERMEABILITY
Y 000m PERMEABILIDAD |FIELD TEST
: TIFO  LUGEON |LUGEON
SORDEOSQUNINRD: MG-832
: ENSAYO Wa [TEST Ne.: 2
080m. 4 & PROF.[OEPTH: £0.00m
TRAMO ENS/TERTED TRACT: 500 m.
; POMPAPUMP; LOMBARDINNI
) T Hem TFOMYPE: CENTRFUGA
7 MANONETROMANORETER:  WIKA
é % 3500 m.  CAPACIDADOAPASITY: 10 Kglem™2
A HIDRO METRO/MYDAOMETER : SCHUUMBERGER 81119261
ORTURADONOBTURATOR: MECANKO
LONGITUOLERANT: 100 m,
TUPERIAPIPE:: BW
98 mm. 4000 m. LONQITUDLENGHT: HI0m.
— __E—“'—" WFREATICO/ORDUNDWAYER LEVEL: ANTES/BEFOFE: 090 m.
LECTURAS DEL HIDROMETRO (itros)/HYDROMETER READING (liters)
TIEMPO,TIME PRESION MANOME TRICA/MANOMETER PRESSURE
frin} 1.0Kg em ™2 - 30Kglem~2 5.0Kg/em "2 IOKg'em "2 1.0Kgiem ™ 2
i 10.00 £5.00 61.00 } 47.00 42.00
2 - $1.00 28.00 87.00 4800 . 3300
3 . 41.00 30N.09 635.00 .00 3800
4 10.00 20.00 63.00 4500 40.00
3 11.00 28.00 87.00 4300 IT00
8 12.00 20.00 64.00 43.00 37.00
7 12.00 23.00 65.00 4700 .00
8 14.00 28,00 63.00 42.00 26.00
- 13.00 2500 63,00 4500 3500
10 13.00 £25.00 §4.00 48.00 34.00
E}UDAL.' FLOW{Its/min) 11400 28.600 64.700 43.500 37.900
C. ESP/SPECIFIC FLOW(ia/min.m.) 2.200 3.720 12.940 5100 7480
[PRESION TOTAL/TOTAL PRESSURE 4140 §.140 8.140 8.140 4140
lk’EﬁD. CARGAMNLOST LOAD (kg/em ™ 2) 0.005 .. 0013 0.043 0.033 0.017
;PBES?ON NETA/NEY PRESSURE 4,135 8127 8.0 8.107 4.1423
~ JUNID. LUGEONLUGEOR UNIT 5514 2358 15.585 14.501 19.054
I?E RMEAB. K/K PERMEABILITY (cmsec) 3.739E-05 9.718E.05 1.664E-04 1.50ME-04 1.683E-04
FORMULAS:
UNHDAD LUGEONLUGEON LINIT:

LU ={q x 1£6)/(L x K)

COEFICIENTE DE PERMEASILIDAD;COEFFICIENT OF PERMEABILITY:
K= [{{qx1E3)/(2x3. 3815927 xbxHxE0) | dn(LIn}

cuando/iwhen: L >= 10

K={{(qx1EF) /{223 $41 5927 xLnH x80)]xSinh ~ -1 (Lr20)} x[L(2xr)]

cuando/fwhen : 10r > L >y




001

(W unw/sy) moy; oyeds
) o] _

H ] e

ﬂ

W 00°0% - 00°SE INOIDAT
¢ €6-OIN

ot

(¢ ., wo/By)) sinsseid uoposfu)



‘hidrosuelos Cla. Ltda.

QUITO £CVADOA

HOASHEET: 171
FECHADATE 13019

) PERFOAM BY. CC
A —
—

ENSAYO BE PERMEABILITY
000 m PERI:iEAGILIOAD FIELD TEST
TIPO  LUGEON LUGEON
SONDEQSOUKDING: MG-93 2
EXSAYO NoUTEST No.t 3
PEOE.(DEPTH: 45.00m
TRAMO ENS./TESTED TRADT: 5.00 m.
BOMENFULP; LOMBARDNNG
{ 59,60 . TIPOTYPE: CENTRIFUGA
_ _[_—*“_—“‘— ' MANQMETAQ MANOMEYER: WiKA
7 40.00 m. CAPACIDADCAPACITY: 10Kg'em~2
% HIONOMETAO/HY OROWETER:: SCHLUMBEAGER 81f119
4 & OUTURADOROBTURATOR: MECANICO
LONQITUDLENGHT: $.00m.
. TUBERIAPIPE:: BW
8B38mm. 45.00 m, LONQSTUDLENGHT: F3.80 m.
. MFREATICO.GHOUNDWATER LEYEL: ANTES/BEFORE:
— | o |

__LECTURAS DEL HIDROMETRO (litros)/HYDROMETER READING (liters)

TIEMPOTIME PRESION MANOMETRICA'MANCME TER PRESSURE (Kg/em™ 2)

(rin.) 10 4.0 7.0 10.0 i0 40 1.0
i . £.00 +4.00 5300 101.00 8300 3800 18.00
2 0.00 11.00 5300 £04.00 6200 2600 1800

3 ny 100 2200 109.00 62.00| 3600 18.00 |

3 4 200 12.00 8300 8800 | . €300 300 18.00
8 200 11.00 8300) 10000 . 200 36.00 18.00
é 400 11.00 2200 £8.00 62.00 300 16.00
? 400 1M 31.00 ]|  em 36.00 18,00
8 4.00 11.00 34.00 97.00 52.00 3%.00 18.00
9 £.00 11.00 8200 83.00 80.00 38,00 18.00
10 4.00 1000 52.00 93,00 &3.00 3800 . 1800
ICAUDALFLOW (its 'min) ] 2.500 13.000 | 82200 2830 e x0] »om 18,000
C. ESP/SPECIFIC FLOW(its/minm) . 0500 2200 10440 19.650 12,480 7.200 3.600
IPRESION TOTAL/TOTAL PRESSURE 310 6.700 780 12,780 $.780 6700 3780
PERD. CARGAROST LOAD {kg'em~ 2} - Q.00 0.010 0.052 0.113 . 008 002 0.019
{PRESION NETA'NET PRESSURE 3773 8770 274 12.687 819 6.760 3770
UNIO. LUGEONLUGEON UNIT 1.323 3250 10.710 13.5219 j2002 | 10651 2549
PERMEAB. K/K PEAMEABILITY {cim/5ec) YITTECS | IIHOE-03 | S.11E-04 | 1616804 | 1.33E64 | 1.11E01 | 9990605

FORMULAS:

. UNIDAD LUGEOHLUGEON UNIT:
LU={q x $€8)(L x H)
COEFICIENTE DE PERME ABIIDAD,COEFFICIENT OF PERMEABILITY:
K= ({ax 31202, 4415927 akxHx60) | xIn(Lér}}
cuando/fwhen: L >= {0y
| K= {{qnEI (2031415627 aLxHx80) ] Sinh ~ -1{L/20)} x{LI{2x1))
cuande/when: iy > L o>=¢
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