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Design Procedurefor Soil mprovement to Prevent Liquefaction

Considering Ground Isolation Effect

Koji Ito  Hagjime Ouchi

Abstract

This paper describes a design procedure for dlurry or infusion types of soil improvement to prevent
liquefaction considering ground isolation effect. Centrifuge model tests and numerical analyses of retaining
wall were carried out to clarify the ground isolation effect resulting from allowable sliding of an improved
rigid body during an earthquake. A design chart showing the relationship between safety factor against
diding and amount of improved body diding is presented on the basis of these model tests and numerical
calculation results. The design procedure is formulated by combining this simple chart with a conventional
design procedure. It is concluded that for two types of soil improvement, resting on supported ground under
an alowable displacement of 0.2m and on unimproved ground under an allowable displacement 0.5m, the
improved soil volume was reduced to almost 50 to 60% and the retaining wall volume to 70 to 80%.
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Conventional Design Procedure for Soil Improvement
to Prevent Liquefaction

Table 1 OOOOO
Experimental Cases

oo oo 00 |(00D0D| 00O (0D0DOD| 000
000 |ooo | oo (oo @|oo @| @ (m)
Case 1| DODO 2 10 10 0
ooo
Case 2 | DODO 2 10 8 O
Case 3| DOD 4 8 10 2
ooo
Case 4 | DOD 4 8 8 0
oo O000008mIOO0012.5m
Table 2 DOODOO
Safety Factor against Sliding
oo goooooo|oooooo oo oooo ooo oo
ooo goooooo| ooo0ooD |joooo|jooooo|oooog 0oo
OkN/O O (kN/m) (KN/m) (kN/m) (KN/m)
Case 1 586 614 1094 0 1516 0.66
Case 2 494 462 875 0 913 0.50
Case 3 583 808 1066 1340 1502 1.16
Case 4 491 453 853 0 1313 0.73
oooooo Oky,00.2
oo 000000000 "030° 00 015° OKg0.436
oooo O "040° 08 020° OKgO 0.5030 Kgpd 7.556
Table 3 OOOOOOO
Physical Properties
FEEE EEGEE EEEE
0oooo| oooo oo [ P sat Dr
Ot/m0 [0w/m30 | 00O
oooo 1.395 0 64
000 1.395 | 1.849 64
000
oooo 1.529 | 1.935 103
000 1.561 | 1.960 0
0ooo
oooo 1.360 0 52
000 1.360 | 1.827 52
000
oooo 1.518 | 1.928 99
000 1.551 | 1.953 0
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Table 4 0OO0O0O
Safety Factor against Sliding

Lo loooooo0O0[0oo0000] 00 ooo 0o
oop |0000000| 00000 [0000({00000| 44
O KN/O O v/my | (kv/m) | (kn/m)

Case 1 521 572 1094 w w
Case 2 521 572 1094 1584 0.72
Case 3 439 432 875 1174 0.67
Case 4 358 323 656 785 0.59
Case 5 276 245 437 470 0.49
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