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STABILITY OF CUTTING FACE BY DEWATERING IN SANDY SOIL GROUND

R RIEMFRRY PR e
By Hiroshi KUNIMI, Ilichiro KOHNO and Makoto NISHIGAKI

Quasi-3-dimensional seepage of groundwater was analyzed using the finite element

method, to investigate the behavior of groundwater level in and around a tunnel during

excavation utilizing the dewatering method. The simulated results agree well with the

observed patterns of the groundwater distribution. In addition, effectiveness of water

ievel control by distributed well points was analyzed using an unsteady 2-dimensional

saturated-unsaturated model applied to the vertical plane across the tunnel cutting face.

The results indicated that, by installing well points as excavation proceeds, the water

content and, thus, the stability of the cutting surface can be effectively controlled.
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1. ¥ AP E&

NATM Ot 132440, —#BD e THl % FxnC & b
VANIZBONT W, BFICE>TET R Y 2,
TrbbTWEICBE T A b v AVIRENC E TR AR
I -1, DYEOEHE IR KIOBISEN L42E
A5 EYPBLLEROHIN, FliEOML 2 2
oy, THIZEY BITZEANI D 0,
PREOLE Z 2 i3 TAROHIK AT 2 &
A28, BB &0, BDEE T Y)TE
WEBRUITETEARNRESKENL, BUMSEL LS
ZENH B, Thid, YTHORESHILD & ARREIC
EHINAIOTH 5. Mo AREEIEEKEIZ
Lo TERT S, Lizd-> Tl idBER KA NRE &
RETIRESEKEPFEET S EERA NS, FD1
o, K@i, TIKETIEABRBALIZ MY Avich
B R AR BB & CEIENC B B Lok O
REL % ROUFIDOLELE I D>V THRE L 2.
HFEAZETERESNSKE b A 0T, #HEDS
* ELB BEKER (M) BRTHEERITR
(7135 IHEXEAHE 3-4-17)

* FE T MILKERR TERERTEH
(F700 FLTHREH 3-1-1)

O ESR THE RILKFEBEEE THESIATEREL)

MRGLE, BURCHEHOKHEBASTEL SR L, T
KL EOHAR T H 5.

9, KHPOWEN - NEOEE %%k, FEflt
DK 4 H & Van-Genuchten D 5k % @ U T R4
MBEKRERHEE Uz, IRIZ, BEERoTBERr o — K
EROV, BHITOT 4 -7 72, T xUARAL Y O
B%x %O T KEBFTOHICHZAB BT L 12
Z DFE L AR OBITRER £ S &IZLT, b A
WIHEOKSEE * EBNICHEET 5 120, 81EH K
TCAEM-FREMEERIT 2 - F2RNT, THOKSE
L&A Utz — AT OEKLEES, MNERE
BAOBEFGE KD, HTAKOPKENPREKLDNWTE
BrNx7:.

2. tTMmLORTE

W b Y AR S W, REEZOE, PHO
HMTH Y, MUOHFENEE (CANRES) &
CYHEMME (HERK, Mus&EE, aklt), £
o, ks PoRATErEGINS. T
nbhb, BIMOPAIICE-> T, RBE ELESAS
SEZY, brANVERORFY, et Tk
CEBLERIFTEIIRAL. —HEHHLOTTIORE
g, Y ANVEIMILOIS T B, NEREEEA, KNS



88

B, KESTE, akbickE<AAEENS. TP bV A
VTR, T KOFERIBICERSHETH S,

UNHEORKE L, HTAPH 2551, BH T8
IZE U BEKARICE D BEMEHMET T 5720, #il
DEANTRENSER L C, MELRZARLCTHES,
WHIC K-> TR U HLISHOMS I AEh < Z-
T, WEBILELG5EMH 5.

PO E DB SRS WVIRAITE, #ih o T B,
HTFAOREE, BIOORREZTFIERLIZD AT,
CHIEA LB L ERR EPEETHD. 2
TIRBBHTED 1 >ThAM T AKETTEICERL,
HissAE O T okESE), PINEICB T B EKREE(LICHED
< HAWEREOLEH VPORERIC >N THRETT 5.

AEIRIT O ANBRE IS KIZ L > TEILT 5. B
IR, Afafntica s s, Yo v avSRBGO
KEDEUTERT A0, BANRESHNT 5.

R orET, Skbicko#BEI»OT, Ih
ERRIZT ek ERD B LW, INOREERS
DIzDITPHEE 115, MloEKEE, AR RPHT
AETHORBEERIZ & » TEBT 55, ThEH KX
BrRIEZEIC L3I EHETCABNICIIY bO—NVT 5
ZEBNEETHD. T4 -T2, TxKRL VD
BERRIERHOEEIC LD, POk 22 EHT S
O, IHORERBEEKE, §4h5RRKOMNE
NBBLNEEHICTEIDTH 5.

3. WUAOEKEZHO TR

RN b AV EREIT 2B OMESE, B
BrOUE OB, HRAXE, MR T, TS
AR B L OBREAS 2 5FEBETHD. WTIKIEHS
BEICTP 2RI 50010, Bk, 1BkEiC
K OHTREEGR D SHEBRT 5 C ERETH B 05, BE
KDIBEKOLDE FAIEIRIC B & OHL DI T X JE 04
EYIIH T AEESOBENE LS. o TIHHTIKE
TITHICEBEDB LU b Y FVEBOKETZHFHNS
i, AREREIC &2 EEM FKOEZITRER
FEBEOTRIA2TD. $ab5 =RTHBA %N
LZEBICHELT, SHEHFRORNDOES PP TH B &
U T3 % Dupuit-Forchheimer DfREZH W5 &,
Ty - 0B HRALEROR L VROFEAEZE
5.

%<T”§—£>:S%};+q (i, J=1,2) ceereees (1)
ST, hiAUKE, T EKEEE S HEERER
g - BRAZEICEVKRATEZER, BALEZEIVKRE
B iE

ZORBHEXE D S I LI KR FEORKOH

BIR - A% - P
i, ERERFED ECHRIRES, SAHEOBKELT
AW CH D EVIATHS.

FRITAA I3, ARPTERER, IRRSRME, YIS, WSt

CBOBKBTE, T4 77N, TxFEAL Y FOAL

BEEKRETHB.

I 2 AR A v MTE B RAKRIEZR A ¥ ES 5
feiz, BEREERE & 2MEZRocafl - AMafniRs
B — FaEY, bR UVTEBBO kS DR
ML 2B 5. fEf-FAREEREZRICAN 6
B TR ERITY % YR A BB A ERE, XRO &
HFEEEbIMD.

1C 485 T2 = (ko S k) =0+ (2)
Cw=55. S=5p
_| 0 FsamEs,
1 - Rafsk

i, So HEEBRE, C@) KA EE, ni
BiR, 6 RREEKE, kI EKRK, ¢ EHKHE

Z ORI — Fid kA MEKEE EHKEORME
U THLY &Y, SF0REE T W FE D KEEASTE, AEA04aI
TEENKEIBELTWAO T, Bi/KEZENDKE
DEOERZERNIEITHLE LTINS,

PRABIC BT 5EKROSTE, WRLICHT B4
7y avEEKEEOBE bbb Pr-kSH#EY
kKb,

4. EEOIEADOEHA

3. cibkxtz, BREEEID L 5= RTEBERN &
E YO - TR EE AR, SrE &g
E% Bz, g, ERSKE Y ALTH
5.

Section Horizontal 9 2040 0

02040 S Vertical =g
103050

¥P425,000

anto

1oam Dv!

Tuffaceous Clay
Ties

15,000

Sandy soil Ds

g
5,000 P45, 7

Soil Profile.



HRARME T T & AR EMILICE T 5 b v A VEPRORE 89
Area of tunnel excavation Table 1 Soil Properties
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o 100 200 Uc=Deo /Do 2.50
Fig.2 Tinite Element Model for Surrounding Tunnel, od min,  t/m* 1.091
pd max. t/m? 1.444
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Fig.3 Initial Groundwater Level Obtained by Observation
(Sept. 1983).
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Fig.4 Analytical Result of Groundwater Level at Initial
Steady State.
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Fig. 10 Analytical Result (after 97 days).
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