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Abstract: The geological conditions of groundwater can be changed by the artificial retaining structures and waterproof
curtains for underground engineering. In addition, change of groundwater level will impact the construction or operation of
underground engineering. Much attention is paid to the dewatering and land subsidence problems, but little paid to the impact
of rising of groundwater level. Tokyo has the most complicated underground engineering system in the world. The groundwater
level had decreased before 1970 and has risen after 1970. The mean rising is 15 m, while the largest rising, about 60 m, is
recorded in the central ward. The impacts on the existing substructures, such as leakage, floating and corrosion problems, are
analyzed. It is concluded that it is more important to predict and control the groundwater under operation than that during the
construction period because the hazards induced by the rising of water level are more urgent, and it is much more difficulty to
take countermeasures. The lessons are significant for the development and utilization of underground space, especially in the
coastal cities, inland basins and northern regions in China.
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Fig. 1 Topography and groundwater monitoring wells in Tokyo™
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Fig. 2 Stratum section in Tokyo region™®
1.2 HTKALEEHEER
MR KA A A R I 1 PRI, RS AR T
[X 12 EE LRI 6 AN AR U4, THTRLA 1020 km'.
42 DS EATE T o1 W, Hirk, fE 42
CFE BB T 3 SR T bR
PO 75 HE 1) Hs 5 7K 2 KA S 2R i 3
N 2012 AR, AL ZRAGHH T OKALEAR, £
TP-10 m (TP R 50 E R ), 1T 5 i +32.46
ms [ PG R, E 2 R\ B BERT
B3l +80~90 mL,
16 2012 4F 1 4, A8 42 MBS P A 19 A A
ARG N, 22 AR ETEs 7R 91 MR, A7 38
FIFEKAL BB, Sl N RAE A T3 3F, 4 3.98 m,

]



T 2 OREE, S AR O LT T TR 271

&H;

A 52 LKA BFF, e KAERER T, 4 2.68 m. {H
TEARITHIX, 24 Mg 5 AN R, 18 /> EJ; 48
DU, A5 7 DKL REE, 40 KA BT,
2y 83% K IFAKLLAbT ETHIRZS

Bl 4 R 2R T X 6 AN X R B RS b KA AR AR AL
Hizk. flan, YEARX. SRHX P FKALE 1964 FE2
WA N, 2 G ETb. 1970 45—1983 i F /K
PrRIEEE BT 3X 5 1971 SEFFURSAT T K, 15
WA 302 K IEHZDIFEC . H i fE Bt
A%, B ETHERRSE. WK ETFT 34~49 m,
P AR 1.5~8.2 m [HiE®),

R)IE

LIRS
Biim

B 3 R T KGHERQ2012 £ &) ©

Fig. 3 Contours of underground water level in Tokyo region®
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Fig. 4 Curves of underground water level in Tokyo City
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Fig. 5 Curves of underground water level in Tama region
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Fig. 8 Tunnel corrosion problems induced by rising of

groundwater level in JR Sobu Line®”!

A BT, KW RE AR T KL T ARt R T
FEFTFEME BRI AEM N RS )18 St 4 T
FEXMEREROR, 1 HLRUSE AR i o J00] F [ 3 25 ] I
SRR A A SR S R e, AR R
[ LN o | e b U N P e L
JEILAT BT AR M T ORAL AL S . i, el
s R KA ZEESR T REAROK, (B RK AL TR



W 2

»

J6E, A R R KA TR R e R 273

R AR, R IR, TR 2 O
UG N VAV D S

3 4 it

(1) 7EIE 100 RAEMINAIE, HARRG K
M TPOE NS BT LR B 1970 4ELL
K, PO EREACK EFREY 1S m A4, KA
60 mo Hi R AL FPE N BRI T EAR LA ik
T HE R 7K R PR E T DU T AR AR A i 7KV
AT S it (1) &5 R

(2) MR KA B THATIE B A TR
K EVRARIR . SRR AR, AR s T T
RIS 224 A s M A dr. 7E N 2R
T, ERAMEL RGN, EFENH T 25 R 1,
S AN AR RS AR R AR, ARSI, #E
PER, HITRREHEZEE KK,

(3) WAt F TRRAE T 4iE, H KA -
TE 1R TR () 5 2 2 I B it T T AN S 1,
BEMEEER, g, xR, ik,
B T EE AL T KA BRI ) @ Ah,  ASRAY
JeI PR T M T N OKAL, AR EE AR KA R F
PN NIVA A T2y P e ek al 5 A S8 ) FIN | e A B |
MU, R K AL TR 2 2 X, B WA

SE K-

(1] Va8, BE S KU RS T T K ) T 12 F 5k
BR[0). & TREEAR, 2010, 32(3 T 1): 64 - 68. (FAN
Shi-kai, YANG Yu-wen. Groundwater control and practice of
deep foundation pits in 1st terrace along Yangtze River[J].
Chinese Journal of Geotechnical Engineering, 2010, 32(S1):
64 - 68. (in Chinese))

[2] #ROEE, 1RO, JEhdl, A MR KALAR S0 R TR
faEa NI, LRERIEE, £57). (XU Guang-li, XU Guang-da,
FAN Shi-kai, et al. Impact analysis of groundwater flow
changes by underground engineering[J]. Geotechnical
Investigation & Surveying, accepted. (in Chinese))

[3] PELEHTHEL AL O My F/AKAL O 52 bk F 5 % L ——H TR
EVF E L MR Bk @ IRKIN] T, 2013-6-17(1). (Sankei
Daily. Groundwater levels in Tokyo do not stop rising——

Tokyo Station uplift and subway leaks[N].
2013-6-17(1). (in Japanese))

[4] BiocHiH. B 2 FK, 60m b5 & ——p#lm - SkiE
#N]. A, 2013-4-30. (Daily Yomiuri. Groundwater
levels rising in Tokyo[N]. Tokyo, 2013-4-30. (in Japanese))

[5] P, FHE O MK EA IRAKIIEYIT O 6 R E W

Tokyo,

[N]. Fuji Sankei Business, ¥, 2013-5-23(14). (Watanabe T.

Rising of Tokyo groundwater level, need urgent
countermeasures against leakage and uplift problems for
substructures[N]. Tokyo Sankei Business, 2013-5-23(14). (in
Japanese))

[6] AUUHRHLVE A SE b BeAkT 7 — b (No.30) £ty b & 7
72 [ HIE & 3C & 5 SREMR]. MOt SO A
212>, 2001. (Tokyo Geotechnical Consultant Association.
Technical Topics (No.30): Railway networks in Tokyo
Metropolitan area[R]. Tokyo: Tokyo Geotechnical Consultant
Association, 2001. (in Japanese))

(7] R A S 22 Bk 7 — b (No.43) Hisk: it
O HyF[R]. S SOHR BT 3 4, 2010. (Tokyo
Geotechnical Consultant Association. Technical Note (No.43):
Underground of Tokyo [R]. Tokyo: Tokyo Geotechnical
Consultant Association, 2010. (in Japanese))

(8] JIEH 3, N R —, ABREE, &5 P 23 F 2 MU RK
Pr A5 B O RFAR]. RO H A ARBMT S - AME R ~
4 —5E3R, 2012, (KAWAAIL KAWASHIMA, ISHIHARA, et
al. Characteristics of Groundwater Level Variation in 2011[R].
Tokyo: C.E.S.T.C. Annual Report, 2012. (in Japanese))

(9] HBUHS LA SR - ANMBE R ¥ & — P p 24 SRRV
NERAR A R]. RO H A ARENT S AME R
4 —4E#R, 2013. (Tokyo C.E.S.T.C. Tokyo Subsidence in
2012[R]. Tokyo: Tokyo C.E.S.T.C. Annual Report, 2013. (in
Japanese))

[10] X% 7+ — &~ — v IPCC % = AR & 5 0 34
[DB/OL]. http://www.data.kishou.go.jp/climate/cpdinfo/
ipcc_tar/spm/spm.htm, 2006. (The Meteorological Agency.
IPCC 3th Assessment Report[DB/OL]. http://www.data.
kishou.go.jp/climate/cpdinfo/ipcc_tar/spm/ spm.htm, 2006.
(in Japanese))

[11] DAILY Yomiuri. Groundwater levels rising in Tokyo[DB/OL].
http://141414.seesaa.net/article/357660048.html.

[12] ‘& JsU . i R /K A7 5 < i 5 7SOt @ 1[N]. Tokyo:
Daily Diamond Weekly, http://dw.diamond.ne.jp/articles/-/
6438, 2013-8-2. (Miyahara. Tokyo gain from the groundwater
level  rising[N]. Weekly,
http://dw.diamond.ne.jp/articles/~/6438, 2013-8-2. (in Japanese))

[13] MRAUHME A SE o BT 7/ — b (No.4d) Fpdle:
JUAR[R]. HA: O B AR A 2E 1 2, 2013, (Tokyo

Geotechnical Consultant Association. Technical Note (No.44):

Tokyo  Daily  Diamond

Chuo Line in Tokyo[R]. Tokyo: Tokyo Geotechnical

Consultant Association, 2013. (in Japanese))

(CARICSE4gm  WIHFED



