B2 rEATLEIC K S B0 RIRIE xR i

Ultra Multi Grouting Method as a Countermeasure against Liquefaction
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NKK are developing a countermeasure against liquefaction for existing structures, combining following two
new technologies : (1)* Multiple Permeation Grouting Method” , which is capable of grouting into multiple
points in a sandy ground simultaneously ; and (2)Silica type grouting materials with durability and high
permeability in sandy soils. This paper describes the test results of the grouting test using a large container,
and presents the design method of tank foundation using a liquefaction analysis method, LIQCA.
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Photo 2 Improved soil formed from grouting test using

a large container

1.0 11— ——
—O— : Not improved [
—&— : Improved

o
©

o
o

o
N
/

Cyclic stress ratio
o
=

ok

00 I 1T

0.1 1 10 100 1000
Number of cycles to 7.5% shear strain

Fig.2 Liquefaction resistance curve of unimproved

and improved sand
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Table 1 Cases of 3D liguefaction analysis

Case Improvement Input Maximum
no. type motion acceleration , Gal

1 None Hachinohe 170

2 Ring Hachinohe 170

3 Circle Hachinone 170

4 None Kobe PI 527

5 Ring Kobe PI 527

6 Circle Kobe PI 527
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Fig.4 3D liquefaction analysis model of tank and foun-

dation improved by the ultra multiple grouting

method in a ring shape
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(a) Level 1 (Hachinohe, 170 Gal)

Fig.5 Distribution of tank base
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(b) Level 2 (Kobe PI, 527 Gal)
settlement after excitation
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(b) With ring type improvement

Fig.6 Calculated displacement and distribution of normalized effective stress variation after level 1 excitation

(Hachinohe, 170 Gal)
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Fig.A View of ring type improvement of tank founda-
tion and forces acting on the improved soil after
excitation
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