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Liquefied Stabilized Soil Method for Building Foundation

by

Tomoharu Onistr ¥, Mitsuo Nozu *, Hiroki Yosurrom *, Mamoru Fumn ** and Hiroyuki Akisuice ***

Soil improvement method of Liquefied Stabilized Soil Method (LSS) could not be applied for building foundation,
since LSS has been mainly used as a temporary backfilling works and filling works to place the space with recycled
excavated surplus soil or light-weight cement mixed soil.

However, Japanese building standard law was revised, and LSS has been recognized that it has high-quality and
sufficient performance to support the building structure.

In this report, the design of strength and quality control method of LSS used as building foundation is proposed,

and future perspective is discussed.
Key words : Liquefied stabilized soil method, Building foundation, High-rise buildings, Quality control
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Fig. 1. Flow of liquefied stabilized soil method.
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Fig. 2. Distribution of unconfined compression strength on four sites.
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Table 1. Building and structure.

Building site
Number of stories

Fukuoka-city
18-Stories, 2-Basement
Columun:CFT

Building construction

Beam : SC
Building area 1,268 m?
Architectural area 11,866m?2
Building height 61.4m
Foundation Mat foundation

Fig. 5. Soil profile.
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Table II. Quality control of liquefied stabilized soil

Control item Allowable range
Temperature 5.0C~35.0C
Flow-values 200+ 40mm
Ratio of breeding 1.0% or less

Density 1.65%0.1 g/cm3
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Standard deviation : 0.50NAm* /| \

Coefficient of variation : 14.7%
“ [ Number : 90

Frequency
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Unconfined compessive strength q.,(N/mm )

Fig. 6. Intensity distribute of curing test piece.
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Average strength : 5.23N/mm*

3 I Standard deviation : 0.69N/mm*
Coefficient of variation : 13.2%
Number : 10
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Fig. 7. Intensity distribute of core-test piece.
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Table Ill. Example of liquefied stabilized soil method for past buildings foundation.

Plant type Fixed plant Site-plant
Site Tokyo Tokyo [Saitama| Tokyo Tokyo Tokyo Fukuoka Saitama | Saitama | Tokyo
Site-R1 | Site-R2 | Site-K | Site-G Site- T Site-I Site-N Site-Y | Site-J
Month Jul. Jul. Jul. Jun. Jan. Jul. Jan. Now. Dec. Nov.
S S RC RC S RC CFT RC RC S
Structure 6-Stories | 6-Stories |10-Stories| 4-Stories | 7-Stories | 19-Stories | 18-Stories | 3-Stories | 4-Stories |4-Stories
1-Basement|1-Basement 1-Basement|1-Basement|2-Basement|
Field strength 1.56 1.56 176 | 0.43 1.49 3.90 2.40 177 | 078 | 051
F (N/mm?2)
Average strength 4.97 3.78 2.47 0.94 2.33 5.01 3.38 2.53 106 | 1.24
qus (N/mm?)
Strength ratio 3.18 2.42 141 | 219 1.56 1.28 1.41 146 | 136 | 246
qut/ Fq
Standard deviation
o (N/mm? 0.88 0.71 0.44 0.21 0.22 0.47 0.50 0.63 0.25 0.26
Coefficient of variation| 7 ¢ 186 | 176 | 224 9.5 9.3 147 | 249 | 236 | 212
unf (/6)
Iq“f:ber 18 87 30 33 30 21 90 36 48 147

S : Steel structure
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RC : Reinforced Concrete structure

CFT : Concrete Fulled Tube structure
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