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Tunnel wall deformation during the drying process and the evaporation control by using the

double ventilation method. - Field test in the Kamaishi Mine -
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ABSTRACT: Tunnel wall is in usual drying up by the ventilation work. Groundwater evaporates
from surface and the unsaturated zone is formed around the tumnel. The unsaturated zone thus
created must change the groundwater flow around the tunnel and may cause the wall deformation.
The deformation is important for the soft rock such as mud stone in Tertiary age. Although it
has been pointed out that the deformation has not been mesured for the crystalline rock.

The deformation during the ventilation test was tried to be measured in the Kamaishi main,Japan.
The strain of about 5X10°5 was observed until 10 days after the ventilation test start. Air of
which relative humidity and temperature were about 10%¥ and 50-Crespectively was sent into a test
section of about 7m long. The tunnel wall deformation during the ventilation test has been
measured by using 2 extension-meters. The double ventilation method was also agplied for this
section. It was found that the double ventilation method is applicable to control the relative
humidity over the tunnel wall.

BLoi

kDS, BA, A HBRERER VTR, EREM XA ERE B BEELRTMONTY
5, COFRD 121, MEREINIWLENOEE., IMTH5, —H, {EREBRLOEE T, LR
BECLIHBE, BEAEEBISNTVRY, THE Py RABETCR, ERBREAHLEECTLS
RELVHSRROhRVWZ &P, BEELZEITRLCS, ZOEILOA A=XaRBELR W E
K&BbDOTHotze LA LEE, BELBRAVIEREPCAERBR SN, 25V A RERAER
MY b, BEMEOEALRT B FILITELELV, AHROENR2OTH B, 12&. B
BT, BRI T, EREOREOEMRBI 2HESIHERRZZLETHY, 0121 KRE. B

—509—



ZHbHF, EREH S, BRIV A7 A (2EEH272) OEZAF2BNATEEDOCH B, HIZ28BEH
OV TR, EFPEOHTOVWREIEMYTHY, T2 TR ERMIRHELRRBZLED S, Cho %
L TABOREAHOMELREL T ¢BKRERANTH 5,

1. ZFReHS EREEShoRENHEORELARORE

fEk. TERAEDRIRRET S
EGKEI20WTIE, HEN

WA'?»:"‘,»_"A-J

HETHBC LTy & = \ s
A TS
LAEBEShTORY, % EAAIT LS

N

HEhrzr 203, IRE
EBH100%LUTThh,
RmfHIoBBPOKIIKRE
T35, Ly bV RILRIED
SREBABLVERENKE
JhiX b v R OVREE AR A
BL, REEAELRETHR
FThb, Bili. A1, 7
Y A€V HITTIREH TR,
Thermo-Couple Psychrometer
EHOWT, BEBHNhBON
WIERAEAPOEEKREMN K-1 b9 @l ds, BARLA. 1 AARORRESN
HBMEhY, TO%REOR

BOERE | EREZALLIBARBEMENDR EOEEH,S 1. 6l LiREHYD. 2P ORENRA
FHZERWRBIN, Tl EEBELRBR—FV, A MY AT B VT, Valiation Drift DIMHIEH 1
YA, 14YA02[E, SIhBORVWIEREER» 5> ORBRAMERT- 1229, ZOHPE. RRENCO
Ml /4A~1/5REBETF3L2HILR LT, B-10), (@&, EhEfhoRETCH LR LHNBOR
WAL S ORRE (e/el/s)BHi% b v A NVEFBOEME (- 1()) LERLAEBDOTHY, COMH
5y Bo SV LULEERBOBETR2RAMBI ENTES, COEHELTR, 37, PHOXRELRRE
HKEIOVREL LT EREXIOND, 2O 2E bEHEHMBIREGINTOVAANRER R B E LD
TWZE, 250, RAMEOHAZEEL T3, I, FEANERRBETHIE, BRERBETTS
o, BBEREENKDOELRY, RRBEKM IR IORETTZC LIRS, WTFhicg &k, B-1(),
CERIEMEEBOAREAHORELEKLTWAEEITVWS, TV 2EIREBEIRA MY NREI I RN
B WTFROHITATTRD Y. Zho OREMB BRI H - RREH»S OKFRRBR L > THEHREIND
bOTHB, ¥f:y ENODOEOBAEBIL. BE 10 ew/sBEMENLUTCH 3, #-T. 2hd0
Aro, HFAETO MY AN THo THBOBKERBNEV/AE LS, BRICL T Y 2VFLIR
TEMEBRER IR, BOTRERBAERRET B ERDI B, LhL, REANFOHEBRELAEDL
2 TVWHEY, EOWED1 2L LTIHBEOERIESENOBELZRARLDLYTH 3,

2. HREHSEBEEMHNORS L 2EEROER

RBRREBEHIL5 5 0mbiB O, B)JISF « BMHAREREIC & 5 HEERREOKD 9 05UEA T
—510—



hiz, COHEABRESKMiAYSoN, RFERHAR LTV FL—V g

VFRIRTORTED, 2OhoWNTe ORI 1 XEOBEO—H LMW
T. 1991E12H10B&L0ERE2T- 1
BRHADESAFIEL. Bl 1 990K A A—-2 T IR F Vv T2
Tiibhi, o TRREBEA®REE,. | ERRTbhl, RBURTIOKR
FXRR2aX3nTH B, KBHNRBLOFNEARER~-2RT, Thb0
MNER IRTRBEED LB ANV A PREVFEBINTEY, BAOH
HEBRES5cBETH 5, RHOEFRIRBR >V THEOEERE P v D

ﬁﬁ@mﬁ‘i\ Eé%Sl\

HaERR, MERENE RS> RLERAROBAREN-3RT, ¥ R-2 HRXEo0H
¥\ H-3@OENBROZRMER >N BENRER S, ThH, K-3 hE®%

MoBRBZ itk ThooHhHZHERERY
hERERENhS, bbBA. CORRI. BHRLEREL
BETVAIRNRDZ OO, BRABERERRIZOLS I
bOEEILND, TOXIRHMENLRINLBBRUBRRT
BEEEEX3S,

HB Y BRI EERYOREBRAEM vy -2
Fodo CGEFEEN EU-11) T» %, iAo mK
ER—-A4RRT, 2V —HBRE, A7V VL 2ABORBRN
1 OcnHBENIITEAEN AN PREIESh TV S, &Y

J-bREgR, BEIITbATh AN PEESRT
W3, EMEMI. K EREHAEEE OMKEOE
fkick VIR ENB, COEMIEZHT, RVFL -
Y aVv 7 A MRORMOERHHMERS 2, HKROFM
Y272 2H-51ART, BH, ITRPDbETCHERT
B32RTERERORLTH 3, RPEq EgREMIHN
H[BTHY, BX95cn 85cmDHOEROREEAL %
HllF 3, b, BREEISORRBE, 5OV 4

-k RoXRR
CHE#M  ETH-
2005) T & D HIE
Lo, B, 2O
XMoORE « BE
bHEEEIL 2
-6k, co
VuHETiTbhTw
BRYFU—V g
VFAVOYRF
LADHEBRE 28
LR 2T LADHE
AE%ERT.
CEEHERIE
dAOREVXEM

Plastic sheet
Ventilati7n PiPe

/

ﬁL// )  Im

K~5 #Higse28%ER

—511—

10cm

M-3 #hBoERERE TN

Stee! bar Sensor

L

7

om —
H-4 SRECHRAR

-6 2BZEHR7AEAHN



TiTolte COEFTR XN O 1 S>OXMAKR, B-60) 0L, $5—2RORKRKIILER > X
FarEEX, ROV AT 2RIV HOBEOEILNEMN T3, b LERECHNEEORWERERZNI
ERBMHI NP BEEEOEI LRI, CR2RET S, COXSk, EERLIUEORL - %X
BREBILREY, BB ERRPIV - LFB N CO2BEROBNTH S, RiBOR—- 4P
AEBRTHOVERERY R 7 L0 THEZRT. TO/4 T HENZ2aTd Y. TOMEK20
¢ REE 2mOMAMBB I SN, THRE, T, BEORNZIEIAMRES TSN B, BB, M4
RARTESRCORBZEROUBRELDT B0, Bar o1 OcnBinicl 23R S52AF 497 —+OD
RoeEdhidf, ZHE, 2v v vy~ (0. 75K ¥100Y v ) 2AVWT, ZORVFV—Va
VIR PRONBIOE T, RVUFV =Y 2 VEATR, BREE. BER. ThEhH12° C Bk
C100%THoto LAL, BRIV Vo —2BTLEZIBENXERL, EEREKETT 3, 40O
ERTR, COXBTLOBREOENCELI2ENE, BE. BEREOBEXLT 3rO0RE2ERNK
ARBIER L, ThE3, SBOYRAFLAOWNIZHY 2 1 20EBLRBbDEEX T,

3. ERER

CoORXHoRYvF
V=¥ a V‘* 1 2H Inflow Outflow 0.05 T

23
10 HRBIES i, ‘L,@ D 00 [~
R, B, NE 9 N
N . .

30cn®D/ 54 7%H o0

10
wTiFbhi, M- 8 RH L
7’72 MBS % 3 (%) °°
BE1HRE-712

40

A11BH0%K. # i y @ )
HOREE 4 T ‘"ysu (:[:) 30
OCHE L b DT g ¢

20

!

%, COFIB¥E 12/ 42 " 16 18 (dzo’ 22
ay

HAEJOEEREE

50° C, @ERY K—7 AR\ HIoZESKIRE K-8 FxMpkE1 O HMOEM

10%EETHBC
thbhr b, M-8 T (%)

Plastic sheet

(a),(b),(c) &\ 7 20 S
Z bBREW 1 OB ® -§}\\\ }}}\\§=
®. ZhH Ea, Es e 0 BN\
eHEsnEgEL. ) [ NN
KREFMHEOEE
BEERLTVS, V s ) -\\\\\\\\\\\\\\\i

e v ARG
B 7 - REEE EAY {ms) AN OI\f“N&I
{EERBEL TRV, 20 = =) A Iy B 8
2 OB TS B M,
EcOhME LV ARE M-9 ZEXHOR K—10 2BZEHILS. BE « G
{BEoTVB, -4 AR A ORRE

—512—



RRLNBISRDEI5REl} HERAVHHOEMEZREL TWS, MEHMMNEL, ¥RHETSC
ERTERVH, ZORDLR MY INEFMORAITENR, by X VBTHERE/NG 3 &S5 B EOER M
EUCTVB LREAMN B, My COMORREBIRZEZE 1 ~Ene/w2/sBETH T,

H-9.H-10& 12A1 1HTbh 2B ERATHERRERTH S, 9\ H-9E3, AR2cm
DRA TRV TV o B —CRLNIBRORVYFr—v 2 7 X PVEBROEBOER E ORARA%:
ARLTW3, COXMOBERH-8MLIToLABLIRERE0%TH -, HHOMEEB, CONt T
HOrSOHHTH B, ERE, 2O 7THEERY SR EER2mO/PLI S5 EIHNREH SN 5 H,
ZORRRANRRO—2>DBRERLIEBDTH S, Hh o6, X4 THOT3O%REOEREOELMN20
cmONEBTCEEAREGLVB0%ERTVEZ ERbADE, £/ REZIFLIETLTWSE, O
Hho, ZRORABBLVWIETHID VS, M- 1 0RK-4DA—-A’ ,B-B’ - cEE. BE.
BEORHTHY, MHON e FEBTFAXAF 49 27y — r CHDODUERRTH S, -4 TRENB LS
2y 2hoOWERRBMERNL ThoEhEh e, 20 TVS, A—A’ TR AEbIm/ sB
BEAE, BRI O%BREDCEKETHEONS, LhL, B—B’ WEATREOMEROYPRIEELALS
BRNRV, SHEHOBAR. BEOBVEIZREMNYIBETH - 12, EE OB WESE R B IL
ol LCOHBRIERE NS LEDN S, BIEROMR2HT 50k E, EXORARETIES
FHERVBETHY, TORMBSBOBETH 5,

4. #R

FYANOBRITE ST, BREAERL, MY RVEADRREMEAER SN S, BEORET, ZOR
KA OUARIMEIT 2 EERNB AR -THY, iy MO TRERAEMNBEINR TV S, EORHRDOVT,
FPELESHAHABLAZ b ) SELORRBEALORRER LIz, 20T, ARECEEMELNRELT
GIRK & B REEMOMMLRS, o, EROME, WHEENE LR 2BEHOE XL H2RRE L PHE
REiFo e TOME TRHMABMDOREWENL T ERVABRVHRSDOBIRBMEI NIz, Ty
CEEHOHKLMRT 5 LCOSBROMBEANED &5 1z,

B33

1) Schneebeli,M., Laser,H.P., Wydler, H., Fluhler, H., Wasserpotential und Wassergehalt in
Ungesattigten Graniten des Felslabors Grimwsel: Labormessungen, NAGRA Interner Bericht 90-
20, pp. 1-25, 1990.

2) Watanabe, K., Evaporation measurement in the validation drift -Part 1-, Stripa Report, 91-06,
pp.1-132, 1991.

3) Watanabe, K., Osada, M., Evaporation measuresent in the validation drift -Part 2-, Stripa
Report, pp. 1-100 (in printing).

4) Vatanabe, K., Evaporation measurements at the Grisel Test Site, NAGRA Interner Bericht 90-15,
pp. 1-48, 1981,

5) Bossart P., Strukturgeologische Charakterisierung und Geometrie der Wasser-Fliesswege in der
Migrationsscherzone VT 420, Felslabor Grimsel, NAGRA Interner Bericht 90-44, pp.1-21,1990.

—513—



