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Abstract

In Japan, the Swedish Weight Sounding (SWS) test is a popular and essential method for evaluating the
ground bearing strength of housing sites. Measurement of groundwater level using a SWS test hole is applicable
only when a groundwater sensor or a rod with tapeline for eye measurement can be installed into the hole.
However, the method of eye measurement using a tapeline is susceptible to inaccuracies. Therefore, we
introduced a new groundwater measurement technique using a SWS test hole, a foraminate pipe and an
alternating current (AC) resistivity sensor. The excellent performance of the new technique means that it may
become an effective tool for the primary judgment of liquefaction possibilities of housing sites.
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Fig.2 (a) Measured water level and elapsed time
(Results of sandy soil)
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Fig.2 (b) Measured water level and elapsed time
(Results of silt, clay soil)
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Fig.3 Groundwater level and N-value of borehole log
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Fig.4 Measured water level and elapsed time (Results of A~GQG)
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Fig.5 Model of the seepage flow analysis

Table 1  Coefficient of permeability

. . Foraminate pipe's .
Coefficient of permeability Elapsed time
coefficient of permeability
(cm/sec) (cm/sec) (sec)
Sandy soil | 1 0x10%~1,0x10°(1.0x10*) 3.0x10° 60
Clay | 1,0x10°~1.0x10" (1.0x107) 30x10"° 300
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Fig.6  Comparison of the in-situ experiment and analysis
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Table2 Geographical features(AlJ,2008)

Possibility of
liquefaction Geographical features
of the ground surface
Edge of natural levee Small natural levee Shallow Low land in dune
Old river channel Low land Old swamp Embankment
Large (L) . o
Sand-muddy Gentle indune  Attificial shore Inflow water
Reclaimed land
. Alluvial fan of gentle slope ~ Delta valley plain ~ Natural levee Back swamp
Medium (M)
Swamp Cuspate delta Bar Polder
Sand-gravel banks Alluvial fan Shore
Small (8) .
Delta plain of fan type Gravel bar Dune

— 113 —



FREE G & Lzl FARMLRIE IS B < WAL OB E

Measurement N-value

0 ? 1|0 15 2|0 2|5 30

Liquefaction +—> Non-liquefaction

(w)deg
=)
|
1

Limit N-value

20 | | | |
Limit N-value and depth

Fig.7 N-value and liquefaction/Non-liquefaction possibility
(Slightly modified™)
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Fig.9 Grain size and possibility of liquefaction
(Basic knowledge of technical engineering™)

Wire of

door openner
\ ¢ 3mm

Pipe
¢ 19mm

!54—.—\

Body of gather
¢ 34mm

Door of gather

Bolt bar

Point of screw
¢ 33mm

"N
1 y

(N =<
) =<<0h

Fig.10 Method of the soil sampler
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Ground surface acceleration reference value:150 to 200cm/s>

Comparison with exists data
Ground investigation using SWS test and groundwater level measurement

The possibility of liquefaction
by classification of geographic features
" k)

is “Small” ?

The groundwater level
is 5m or deeper ?

%k saturated sand layer of not deeper
than GL-5m level with middle level
earthquake for the past (AIJ,2008)

The sand layers are
5m deeper ?

The groundwater level is
Deeper than sand layers ?

There are sand layers more than 2m deep
and the sand layer thickness
is less than 2m ?

Countermeasure

Countermeasure
to liquefaction: UNNECESSARY

to liquefaction: NECESSARY

*k Area with non possibility of liquefaction.
diluvial upland or diluvium which appears near the
ground surface.
Thick clay apparently exists near the ground surface.
Ground water exists very deep.
Regional disaster prevention map indicates the non
possibility of liquefaction.

Fig.11 Flow-chart of liquefaction judgment
(Slightly modified®)
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