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72 locations where variations of
settiement and GWL over time have
been observed
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Land Subsidence Features in

he Northern Kanto Plain, Japa
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Damage due to Land Subsidence

Direct damage
— Structures

— Roads

— Lifelines, etc.....




Damage due to Land Subsidence

POte nti a | d a m a e Horizontal inertia force Horizontal inertia force
g applied to a pile by earthquake applied to a pile by earthquakes
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Infrastructures in wide land
subsidence area

« Maintenance plan with consideration of
damage due to land subsidence

— Forecasting land subsidence

— Regulating land subsidence



A new system for regulating land
subsidence for the infrastructure
maintenance

 Features

— To use the previously observed settlements and
GW.L records for predicting future settlements

— To use Geographical Information System for
systematically monitoring and transmitting from
time to time



Observational Prediction of
Land Subsidence with

Consideration of GWL
fluctuation



A Simplified Prediction Model
of Land Subsidence
(Murakami et al.,1998,2000)

 Features

— |In the case of the
constant range of
GW.L fluctuation

— On the basis of 1D
consolidation theory . Elapsedtime t

— Using previously
observed settlement
records
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A Prediction Model with
Consideration of GWL Fluctuation

-

o Settlement-Time
Relationships

— Type |

SiA = Sﬁo{l—exp(—CR -tl-)}
— Type |l
SZ-B = Sgo{l—exp(—CR -ti)}

Groundwater level h
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A Prediction Model with
Consideration of GWL Fluctuation

QAL

Elapsed time t

5S .1=A-Ah-B-S, +C
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In the case of AN
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Accumulated settlement S



ange In
Fluctuation using Time Series
Analysis

Measured value h(t)
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Application of the Proposed
Method to Land Subsidence
Prediction




the representative 6 locations
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Application to
all the Locations (72 locations)
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bulti-correlation coefficient

The multi-correlation coefficients are detected from calculated and observed
cottlement far Aveaare from 10092 +A 1004



GWL fluctuation for regulating
land subsidence

* Proposed Land Subsidence Prediction Model
6S,.1=A-Ah—B-S, +C

1

Ah = i(&sn +B-S _ —C)

* Permissible range of GWL fluctuation for
regulating land subsidence



A GlS-aided
GWL Monitoring System
for Regulating Land Subsidence



GWL Fluctuation Map
for Regulating settiement

_-:.20mm

[_] Prefectures
{ Cities
. Fluctuation of GWL (m)
. <0
B 0-2
25
Bl S-10
L ]10-20
>20

[] Prefectures
< [ ] Cities
, Fluctuation of GWL (m)
Il <0
I 0-2
Bl 2-5
B 5-10
[ ]10-20
=20

.- 10 0 10km

e

[] Prefectures
|| Cities
Fluctuation of GW
I <0

0-2
. 2-5
B 5-10
[ ]10-20
C1>20

10 0 10km
e = s




GWL Monitoring System

Warning
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Distribution maps of GWL f!uc:tuatiun
Realtime monitoring for GWL  suchas showninFig-10

Caution

- d "2

Network for monitoring GWL



CONCLUSIONS

* An observational prediction method of land
subsidence with consideration of GWL
fluctuation by using previously observed
settlements and GWL records is proposed.

* A GIS-aided monitoring system of GWL in
wide land subsidence area is proposed.



