[%IW}&%& 210]
243254, 2009

T4 L AMBOKER O &I

AREHEE— * - &

HigL— -

a ABROBWHE
b ERERER -

1 &

il

TANY N EOREMEEYIZIE, RLH, EARO
WErE DR LA MRS % 720, MBUKERH LER %2
EOMBABIRBEATVL, INHOE IHRE
F A WHEE R EAET ISR T 2 AR ETHY. &
IROWAT R ORI T — 5 DIEHED I DEE T — 7 VB
PHETHotz ZO2H, (1) r—7VHEEHA MLV F
DI, =T VG, i&mﬁ LR S BRI CHESE
BEOET, (2) 7— 7 VoW, BHRETCHEEC
£ BRI OMBE I L BRHOREEL, SFORER
DS NC & 7o T THEHELE, T4 VTAIIBY
HRETEON E, SERRC L 2RHORELEON k&
H TR R A 7o B S 2 S R L7z
HES— T VELEL LBV T A YL AR OMSE
ATV, YRERAKASER O 20Ty 7 T 4 VT A
IR IR D — T VR v EfREL, BSESR
727 A X L AMBUKERFT A b E 7V OBAE A BGEL
T&7z (BRH S, 2008)0 BASERHZIEFHAMERE 1 [/ H,
SEHEE 1 [/ 0H, OMRSMT 10 £ EoRHl &
WHELAGE L7278, EBRICKBENZT A PET VIR
% 5 EAREREREEIEC 7 — & ORI RE 2 IR -
Too AME TR, TRETICFAMEFMICEYEHIE
NIF— 8 RO r—TARE v 2L BT =5 L %
WEHEI L, 74 ¥ L AMBUKERHC & 23R OZ

* WA e

** SHER RN A

FH2IE12H 14025

F—T—F T4 X VRMBUKIERE, 74 vy A, RMEHIERE

243

FHHITERE D

3

RE B BN - B+
V. EibrE AR
1 ABREEE B L U
2 RERER -
3 EY DB D BREHIE R & ok
4 W FERCE 73 0 L RO B -
VI #
BE L
SUMATY ++-e-eeveereseessesssssassssssssssossessessnssssres e

HEZOWTHIES 5. 72, 7R PEFVIZEEBE

FHMBIL, 74X L AMBUKERF OB % =
b5 b7 T2 BEES %0

I D47 RMEBKESOBE

IR LEB T 5 I E
HEEHTVROT, BT TSR RRE
BV THEDWERD L. TO &S 2SR ERE
DFEE, 0 BEV 1 OF VY MG T & AR Lk
57Ty VlEH & G LIS 2G5 oA L )R
ExE LB LI o TRER /4 XMk (SN ) 252
PLETHIUL, HAIZB T HIRKH 100m O B7 168
WT— S WBEDTRETH L. 74X L A MK
COPMEERL, ffi@ 100m %1&@7 IR 2N
Zrx AR
FEVERE 3MPa DL, M%wuﬂﬁ% 100m L E,
104EDLE, BEKICH LTORME L 5%\ E AT
HE T AN LGERM ORKREL TSR 5 2 & &Rk
AHARE L, MOZATBGEN AT LEARTZERT, SRS
el tt, BB S RAKIES RAHRIR S
ORI FE SIS & ) PR 13 ~ 15 RISt
FIRFE LD THD. RBEIIZEY ANOHBE LT
727 4% L AMBUKIERTT A b &7V O & NS
% Fig. \I7”$ o AHeid, ORBER, @@RE7 > 77,
@i, OMBUKER ©RFICE BRSNS, ER
WoNEUL, HEIML, RRET YT T OMKE, Wk
DI, #XANF—HED ) F 7 L EROMEHIZ L




244 B TR

@126
EREER
= 4.3
B 6
A5
H205
BET TS
T Bt
(mm)
Fig.l 74 L ZMBKEOBEE

Schematics of the wireless pore water pressure transducer

Y, BEtp R i3
125mm, # % 205mm QMK TH 5. o
BICEYTHER SN2 3 MO ) F A EREAHL TS
D, FAMETI L B HEERA R E T2
DE N ABRR RS, FHIHRE: 1 [/ B,
TLE G, oA 10 £ EOFHIATT
ﬁEt#n.Lf.z %5, MBUKERHIERDr— 7t~
FEFASEDOLDEEHL TS,

T A RETFIVHSEBROEROUESFIC &) ISR T
(ZIRFE—FET 250 ) F o 2B EHRT 5 2 L5
REE 2D, PRETAY — TR, ERIZE T 2 Eiko
HEETIIRIEICHIR S W iee BUETIERAATTHED 5
TANTLIZISEDTA Y L RAEBRHRAHRB SN T
WaH, 20 L2 BILEEEEREICHLS (KREFS,
2009)s 7 A Y L AMBEHRIEHE TRAEYLTE
BEDRA) Y bHEHLLOD, PR A 2wk
ETLAMETE AV, QUELEMIBER 10 £
ETHDH, OERUEHREACHERTS), R/
A A TREHMICHET 2RSS 2, OF -5 %ME
BALEN 2 B0, AN L ZENORBAEIISER
EETD, Lol EHFBURTORENE LTS
hTws WEEAY LS, 2009).

ANEUEIZHI) L 720 TERIE, AR

M RYLICHITHEBRETRIER

2EOEY BIZBVT, T A L AMBUKERT O
FHEMH L, 2O ERERT b7 E"“ﬂtsﬁf
FML 720 BT, ’7{*\’1«7\@15?;
7 K MBUKIE S
A MBKIE
felz, RME

t %%%bﬁil.f:u

1 A%L
a HBROHE
Fig2 SRS A & 204, 475 69.9m, $ETHIE 312.5m,
AR 1,575 F m' OHulsER Yy — Y ROy 7 7 4L 8
LTH %o No.28 Wil EL.337.50m (2B ST 57—

#210% (2009

7 VA MBKERT (P18 B L UTPI9) DERFIZT A Y L
AMBUKIERT (WP-2 5 & 0 WP-3) % BBRAYIZ 3R
MHEDEKEToTWD, e, LHlMT7 1 VFHIZT
A ¥ L AMBUKER (WP-1) % 3REBRAICHEL TW5.
SN OMBKE R O R E G EOMES Figl ISR,
ITIEET BT A Y L AMBUKERNE, o — 7R
BRKIERT A58 S 415 No.28 Wil 2> 5 1.5m BidL7z 7 —
T b LY F OB EITIC T TR EE (S,
2006) TRgli L7ze I 7R E I L A IEETIRE B
bl QEBEEHICT 27207 1% L AMBUKER O
AL E AL AR I’ i LER T 5, QRO
OHEILRCERET, REESLHERTS, QU1Y
L AMBUKER % 8BS 5, @RERE L 72 mE 4t
BEDE AN L Yoo ELY 5, OFFRLEE
Aotk EEUERT A RIS L) B CEORET, OfRE)
U—5—HIC LN HOEDE, b &b, IOk
DIEEICET LRI, 1 M TH L, =7V L
YF =7 VRMBUKERTORE, 71 ¥ L AMBK

ERTORkE, 7r—7N by FOMORE LIRIE% Figd

~TIRY. Fig§ BLUFig6 ISRT LI ICr =70

KMBURERF, 74 % L AMBUKEERT & b 1ZRH83ELH
AABES A A2 A TRHBDET> T b MRIcY

o Tidy =7 VRMBUKER ORLIca > ¥ 7 a7
. 74XV AMBUKERNORLIC 2 7 H O 2mm 55

[iabia]

[ No.28 I¥iiil]

Fig2 A & A OB L MBUKE R E
Schematics of the arrangement of transducers at A dan

% EeL] T
Zanz ar -
PI8 |, A
-\ N .
B P e R )
- wp2 — wp-3—=
WP-1

A schematic of the location for the transducers



AR - EERA— - REF BRI T - IR T A L AR RO R FH I G OB 245

VilBGEHCTWE, F=TI LY FOMBRLIC
Eary s baTHEAV, 0-3—%kik7rick
DEELTWA, L7 4 VZHDT A X L ABBUKE
At (WP-1) &, Fig3 127" 3 & 9 (2 No.28 Wil 7> 5 2m

LRI ZAEIC I TIREBICL YV RBL T2,
b HEBRER

No.28 W[ > EL.337.50m (2 3545 % MIBKIE AT O #E R
FHlE 4 % Fig8 ~ 10 12789, Fig8 i3 WP-1, Figd (3
PI8 3 £ Uf WP-2, Fig.10 (£ P19 B £ UF WP-3 D ft %
RLTWE, B, ZRENICERMOE) T TREO
FERZAL L BRI IR T O RE RIS |2 B U D UTKIED

LTV 5o KRR & BRSO
ERUCHBLCEY, IR ERRS

UTFoBHEICIZo L LT,

T4 % L ABBUKEFFZOWTid, 2009463 H 5 H
(27— & % F2H L 22BRC I3 2T ORHR S B R E T —
FERETHILNTELY, 2000467 H9HICF—
& B A Y20 L 7ZB3 IS 1E WP-1, WP-3 25 DR 7 —
EF, WP2 DA T — ¥ ORILHTRETdH -
+5 DI EFTAX L AMBKERIZA
TWONFEIATHHTH D L EZ T b,
. TAX L AMBUKERT A b E T VASHRE
FPERETZORMEM AR LD,

Figd =7 b L v 53 X UTBUKE %8 (7 5 o B
Views of cable trench and the location for the transducers

Figs & — 7V sHBOKIE RO iR
Views of setting up the transducers with cable

LR L) O HEERE 2 0 B AR IR % 48T 7 — & [T
HARGEL % B T TOPMMIZOVTT 4V F IS
WP-1 L JKIE & & Je L 7o R % Figdl 12
=7 VAMBKERE 7 4 ¥ L R B
% B L 2R Fig 12 35 5 OF Figa3 12
AR R 7 & WO AER | 2 R i S A v
TOHME WM 1T, 2otk Bk EL
Mok CF3 202 "W 2", ik
BT (2 Ol R LA B B e (2 5 & Tl %
W3, EhAS TS ORRAARGEE % B E TOW
% "M 4" L LT, Figll XY, 7105288
L7z Wp-1 i & 358 L 725K IR & Sk kg
D W 2" ICBVTIE WPl Bl E R T b oD 2
EHOWARHZH25 WM 4" TEmEFEIZEELL
%o T o MIHIHKERZ WP-1 OFHIEATE 2o 72
BRI TH 555, ZOHOFERA S WP-1 (288 %
AHZfToCERDDLEEZ TV,

Fig.12 5 L O Figd3 705, a7 IZME L7227 — 7k
MBKERT & 7 4 ¥ L A MBUKE &, A TR R
2500, EHHEELTHEERW—BERT I LA
bhbo MEOKRIY, 74 L AMBUKERHIHER
O —7 WK HMBUKER & A% 23T THH 2 &
EHER L7

Fig6 74 %L AMK
Views of setting up the wireless transducer

Fig7 7 =7 b L v FOMORE LKL
Views of burying the cable trench



246 I TR SR R

03 360
—Wp-1

— R

0.1 340
2004/1 20051 2006/1 2007/1 20081  2009/1
HBE(4/)

Fig8 WP-1 (24 5 FIBUKIEOFERZEL

Time history of the pore water pressure measured by WP-1

—P-18
—~—WP22

—RPKIE
— R

01 340
20041 20051 20061 2007/ 20081 2009/
(5 )

Figd PI8 35X UF WP-2 12 & % MK E DR (L
Time history of the pore water pressures
measured by P18 and WP-2

01 340
2004/1 20051 2006/ 2007/1 2008/1  2009/1
AR

Fig.10 P19 3 X 0F WP-3 | & & MK O 2L
‘Time history of the pore water pressures
measured by P19 and WP-3

(2009)

UAYLA FBKE (MPD

005 01 015 02 025

S 7K EE (MPa)

Fig11 JKIE L WP-1 & DI
Comparison between the pressure of reservoir water
and pore water pressure measured by WP-1

TAYLA RBUKIE (MPa)

=7 N RIBUKE (MPa)

Fig12 P18 X WP-2 & Dl
Comparison between the pore water pressures
measured by P18 and WP-2

TAYLA MBRAKE (MP2)
s
&

0,05
=7 VA MBKE(MPa)
Fig.13 P19 & WP-3 & DL

Comparison between the pore water pressures
measured by P19 and WP-3



AR EERR— - REF BRI -

2 B¥L
a HBROHE

Fig.14 127" % B & 413, 385 50.0m, 3ETHIE 256.0m,
IEARHE 801 T-m' DK — VRO Y 2 7 4 V5 A
Td %o EL215.0m (2B ST 57 — 7 VB

[ERF (P35, P36, P37, P38, P39) OiTfflc, 74 ¥
L A MIBURERE (WP-1, WP-2, WP-3, WP-4, WP-5)
ZABRIICRE LW E OB ET>Twb. ThbH
FSUK FE &t o0 B A7 8 O BE 2 % Fig.15 LT?E A e
AMBUKERNE, o — 7 VRBBKERFRE SN
No.11+15.00 Wi T 7> & Sm /2 I BN 7= AT (2 3 7 4R
EETREL TV FBERES - (V=Y 20FL
=2 2D) BLUITIEBTSTA T L AMBUKE
TR EIRG % 2 1LE 4L Fig16 3 X UF Fig.d7 2755 A
Y ARy — 7 VRMBUKERE, 74 % L ARBUKE
BRE b ISR AR & 22 A TR O %
fFoTwh, MEIHLoTIE, T T, r—7 R
HBKERIORLI Y 2 7 by LA By sy
PavHEBAVTWL, £, 74 Y L ABBUKE D
HBEZ I 7 MO Smm 55 ilBsy, FLEIcT s
I P VAMERCTWS, 4B, F—7TV LU FB

[t

No.11+15.00

'
i
1 EI
i
'
'

(BT No.11+15.00 iiii]

©:a7@: 7415 @:Zone2U($BKIE)
@:Zone2D (FBAM) ©:Zone3 (BKIE)

Fig.14 B & A OB & MUK i i (8
hematics of B dam and the of the transducers

Fig.15 IO IR R i O B

A schematic of the location for the transducers

HISRAA] © 7 1 % L AMBKERO &

WHEREOHREE 247

L0 4 X L ABIBRUKER R E O 720 OHHIE O 0 7
Lizid, ays 7 barviiEiietes, Fskky—
TRy — 7V HBUKE RO F521E 50mm AT 27
B L2 KRR (= > 2Uu M E 7213 — 2 2D #),
74X L ARMBUKER O FBIE Smm UF IS L 22
BRUAHE 22EB R, F=T VL F B LU
A X L AMBUKERTRE O 720 OJEIROMDFE LIZIx
BRI TV 5,

b HEiER

No.11 B i EL.215.00m J& 2 3513 % MIBRKFERF %

A S & Fig18 ~ 22 12R . Figd8 12 P35 5L U
. Fig.19 14 P36 5 & 0° WP-2, Fig20 (2 P37 3 £ 1F
WP-3, Fig2l | P38 5 & U0F WP-4, Fig22(3P39 5 L0
WP-5 DFHAFTERER LTS, 72, TREAUTHER
R ) S CRER ORI L L K B T O LB
BB AUKEDRHZLE ML L TV &b, IF
IKIE BN & BB OZIKOBEEF L THIBL
THD HREAREEEATOBHEIZE0 & LTV,

Fig16 EFEAME Y — V128274 L ZABEBAEF O
R

Views of setting up the wireless transducer in semi-pervious zone

Figl7 37253574 ¥ L ARBUKER OB ERE
Views of setting up the wireless transducer in core zone



248 A TR ZER Hei

04 250
—r3s
~p
03 — K 1 240
T
230
2207
00 210
0.1 200
200405 20005 200605 200705 2008005
AR (4E/H)

Fig.18 P35 5 L U WP-1 12 X % MIBUKFE O RERZ AL
Time history of the pore water pressures measured by P35 and WP-1

04 250
— 6

03 — K
L

02

%
01

00

01 200
200405 200505 200605 200705 2008005
HEF (4/H)

Fig.19 P36 5 & 0F WP-2 (2 & 5 MIBRKIE DR RZAL
‘Time history of the pore water pressures measured by P36 and WP-2

04 250

240

00 210

01 200
200405 200505 200605 200705 200805
HIE (FF/ 1)

Fig20 P37 3 0F WP-3 | & & MIUKIE DR ZAL
‘Time history of the pore water pressures measured by P37 and WP-3

04 250
—pas
-~ WP

03 — BRI
— A

02

01

00

0.1 200

200405 200505 200605 2007/05  2008/05
HEF (/1)

Fig21 P38 35 L 0F WP-4 (2 & % MIBUKIE O RERZAL
‘Time history of the pore water pressures measured by P38 and WP-4

#4210 % (2009)

04

03

01

00

0.1 200
200405 200505 200605 200705 2008005
BEE (/)
Fig22 P39 35X UFWP-5 12 X % MIBUKIE DFERZ(L
Time history of the pore water pressures measured by P39 and WP-5

FIBUKEE  (MPa)

TATLA

=0 A 0.05 0.1 0.15 0.2 0.25 0.3
r—=7AR HBKE  (Pa)
Fig.23 P35 & WP-1 L DLk

Comparison between the pore water pressures
measured by P35 and WP-1

(MPa)

TAY LR HBAKE

0.05 0.1 0.15 0.2 0.25 0.3

=7 A RIBAE  (Pa)

24 P36 & WP-2 & OIEL
Comparison between the pore water pressures
measured by P36 and WP-2

TA¥ VA MBKE (WPa)

0.05 0.1 0.15 0.2 0.25 0.3
=7 AR BBAE  (WPa)

Fig.25 P37 & WP-3 & DIL#
Comparison between the pore water pressures
measured by P37 and WP-3



AR - EERA— - REF BRI T -

74X L AMBUKERHC DWW, 2007 4 12 A 27
HIZ 7 — & PR & 920 L 22 B 12 13 & T oM A 5 %18
T EZETHILNURTH o127, ZO®RT—5
DOEIREFERHL TVEV. A ¥ ALFAKOT X FEF L
ERELTOS I EE, 20094 10 H F—5m
DARRE L S few, 77— & LR R 310k %
Wik L7z,

R & BBRHE KT 2 48 72 2007 4R 12 H 27 H &
TOYMIZOWT, 7= 7 VRBBUKERE 74T LA
BRI FE O FHINE % JBE L 2 R % Fig23 ~ 27 (2R
Fo ZTT, B O MK R MR AT Y R
ICETZETOMME WM 1T, 2ok HERME
THE L KRR BB TICET L, FOKAE
AEEREEIET 2 ETOMME WM 2", Thes
20074 12 H27 HE COMME "I 3" L LTwa,
Fig23 ~27 k), P38 BL U WP4 LSLTIR, r—7
REBKERT & 7 4 Y L A MBUKIER A 25 458 L <
BOW—FERLTVEI Edbhb, —K, W1 (8
7 5 RIIHE AR |2 K RS 3 ETHET)"
125V, WP-474°P38 LIbBEL, 207% ) K Z 2iBE N
BUKEDREZRL T D LALEHS, ZOREBO

TAYLA HBAKE  (WPa)

0.05 0.1 0.15 0.2 0.25 0.3
=7 BBAKE (P
Fig26 P38 & WP-4 L DIl

Comparison between the pore water pressures
measured by P38 and WP-4

TAYLR MBKE (MPa)

=T NK HBRAE  (MPa)

Fig27 P39 & WP-5 L DLz
Comparison between the pore water pressures.
measured by P39 and WP-5

HISRAA] © 7 1 ¥ L AMBKERO &

W RE O 249

=B L TH Y, BRMAHERIE L TR
W2, 3T 2BV T, MEOMIIRIREL EoTY
Lo WM 2BV THE OSSR R - 2Bl L LT,
R 1B R0 R 7 00 A\~ S A T B K F A R D

ELTBNZT EHEZ LML, ThHOREIEK
L DBMENLOTERVDNLEEZ TS, YLD
R, AFLEFBIZ, BYABWTY, 74¥L
A MBI ERHERER D 7 — 7 VR B BUKE R & R4 2 5t
WASHRETdH 2 Z L AR S Tz,

VN EihEERR

1 HBRRES SUHBREM

TA XL AMBUKERH W 2 il RE 2 5l S 5 72
B, 74X L AMBUKIERH & 4 L 225l 2 e L,
ENEMEFEEE ML 72 ABRE I Fig.28 1R
THMERK 7Ty 7640, RI, R2, R3, R4iE, £
NENAY — TR, ZEFFER, FHIR, 7— 5 2ER
DOWHEES LB L CAFERTH 5. 22
HHEEL T HIK
KA AR R 725
H5E & AT il

% A, MBUKED
o b~oT— 5 REEAT
Ty RERLLTnL, T2,
W&, BRI BOBBERL L
BEREEE 70 2 2 ORGEN% Table 112,
B A/ — % Fi
ZPEELTIHICIE

— ¥ REOFAME | HAML, 2 — THAM MH

@R}

Fig28 HUSRZEE RN

Schematic of a circuit testing the battery

Table 1 Ffif it

Specifications of the test condition

PRI | BB A JRBUE ERER SRR
casel 33k Q 1mA
RiAy_o | o2 66kQ osmA
case3 165k Q 0.2mA
cased  660kQ  005mA
RO | Jll 43220 smA 1805
R3 it Sl 3930 80mA 105
Ra LR il 1410 200mA 18




250 B TR
AL TS,

TA YL AMBKERNE, BHERIM 10 EL B L
TW27s, RSN BRI e 5 720 €
2T, Fig29 (IR TAM/SY — L TI0EMICHESA
LENEBBCTEL L), | HIZEET 2885 — >
DHEEREZ 2 4 ODOIEERBR T — AR EML, Hibs
FOMAL% T o 720 Table 2 |ZRT £ H 12, “casel” T
1d, Fig29 (TR AM/Sy — > % 1 HIC 20 R Y 58T
ZET, BEMMPICHBE S EN L 05 FTHET
BB SN TV D, FERIZ, “case2” Tix 1 HIZ 10
[, “case3” Tk 1 HIZ4 [, “cased” TIX1HIZ1M
MDY T LT, BRI 2 REBENIN 10 40 1710,
14, 1L %5L912LT0A:, 2B, THICHET,
AN — FERREO ARG Table 1 1RY £ 9 (SRKE
LTw3,

HBRCH ) F o LBl ¥ 1 7 Bk % Table 3
ZRT . CORMIBEAMRETH>TH, —FL472D
LHERO 3% ERET 720, RAMOBHEEZ225
BEik, BhoHDHERIERTE 2V, 2, #
WRBIE 2.0V I2FE o 2 BAT, RELZBES R S h
Bl bo

2 HEBRER
HRET — AIZBIT B A — TERR, EEANEO

AR
185

140

Fig29 £15/5% — ¥ OE

Schematic of the loading pattern

Table2 BT — A
Test series
sy —x | BN 1o v G
casel 0.5 4 25 20/ H
case2 14 144 53 10 [/ E
case3 254 6 I 40/ H
cased 10 2450 1/ H

Table3 it fLH:
Specifications of the battery
13.0Ah
v

20V

3% /4 BT

HTiH

#210% (2009

HIEE OREHEE Figd0 |[2RT. &8, &7—A
LI AEOERE W THRICHBREEBL TS,
Fig30 (IR HER1E, TOTFHETH D,

Fig.30 £ ) “casel, 2, 3" & “cased” Tk, #%fEH
HFEOEMEEFHIF ROBANNIKE C RE L 2 Lhb
B o FIH IO — AT, REMIM A 3.0V ML
HE FEL, BRI TEIC 2B EESRD L,
HIEEETH S 20V 2B TOVICH D, A — TR
HOBBET b AROMIAER LTS, Tk 5%
Bid, RGP ICERERSEVY SN o b
EZOND. —Ti, “cased” DHphr, P LE
AERFA AR A L, IEREIZE L OIS LT,
AN — TARBEOBMELIXAFELMEO 3.6V % R
LTWa, SO LD, “cased” (ZOWTIE, HlE
FAMEY SN D 2 L 7% CRERATR O EIEE AL
BEICE-2DbDEEZSND.

DT L EERT B0, Fig29 \RT ANy —
HOBIEIE & & ARHRGUED 5, B85 — v hoE
Wil L2z, SAUCEATRM 2L, Bty —
HICHE SN BLFRE M Lo TRk, EEAH
R L EE 57, FE 2.0V ICED £ TOEMEY
WIS RGES 5 2 & T, EBYER b O BB M AR
Rd7ze 7z, Table3 (Z7RF & (S L2 8ikid 3%
JEOHCHESRATNS Z Lo, WIMERE 13.0Ah
D 3%\2dh 725 039AN F (ZEBEHIMZ R L, LB
WM oHCHERREHIM L. Sh s EBEHES
ORFRFMEAAR L HOHBEFRE L LEDbE, EBfE
HMHIC B 2 EMHAERE Lz /2, EBIEYIM S
B EMHER L ELOAREROEE £ R
e Lo &38Ry — A28 5, EBEYM, A
MR A, SRR, a5 % Table 4
Fo E72, BRI —AIBFHRY - TR, ZEFR
g, BEROFHEARS L CHCHERRO
PIRRIEES % Figdl 127”0 SO OFEES S, casel, 2
BLU3 THEBERIFZEZLETHESATWS0128
L. “cased” TIE 26% D EMARATE ST
TWwa I LRSI,

&
=
2
@
o 50 1000 100 200 2500
8RR
Fig30 A —78ILUREBARZBT 2 EhEEORNEL

‘Time historics of the battery voltage measured
on the sleep and data sending condition



AR - EERA— - REF BRI T - IR T A L AR RO R F I G OB 251

Tabled  GRERAS R 508 L 2B R AR5

Electric capacities calculated from the test results.

AT — 2 gt alo] B EWIR SRR AR FERZER i
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Long Term Performance of Wireless Pore Water Pressure
Transducers

HAYASHIDA Yoichi, TOHMETSUKA Ryoichi, ASANO Isamu,
MASUKAWA Susumu and TAGASHIRA Hidekazu

Summary

We have developed wireless transduceres to measure pore water pressure in the fill dams. We call them “the Wire-
less Pore Water Pressure Transduceres”. This transducer has no wire cables for applying electrical energy and sending
measured data. For these features, it is easy to set up it in fill materials of dam because we don’t have to dick and bury
long cable trenches during constructions. To examine perfc ce of wireless . we have pore water

pressures by them and compared the data with that measured by ordinary pore water pressure transducers with cable set
up near them in two rock fill dams since 2004. Then, we clarify that wireless transduceres can measure pore water pres-
sure correctly and steadily as well as ordinary pore water pressure transducers with cable.

However, after five and half years, the wireless transducers set up in two rock-fill dams became out of order and
don’t send measured data. We supposed that the wireless transducer would work well for more than ten years because we

d electrical i d by its working and compared them with that of the built-in butteries. Then we
examine a reason why the wireless transducers become out of order. From a result of electrical capacity test of butteries
that have been performed since 2002, voltages of battery on data sending conditions gradually become lower and reach
the final voltage but electrical capacities of batteries remain fully. This phenomenon is observed in the data measured by
the wireless transducers set up in one rock fill dam.

In the results of study, we can clarify that increase of internal resistances of battery cause voltage drops on data send-
ing conditions and in order to prolong lives of wireless transducers we have to reduce influences of internal resistance
of buttery. Then we propose a method to reduce voltage drops on data sending conditions caused by internal resistances
of batteries.

Keywords: Wireless transducer, Fill dams, Long term performance



