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Abstract

Due to the East Japan Great Earthquake of March 11 2011, the necessity of countermeasures against
liquefaction under detached houses has been increasing in Japan. In this paper, the focusing on the ground under
detached houses damaged by liquefaction, the conventional liquefaction judgment method was verified using both
the Swedish Wight Sounding test and Cone Penetration test results from approximately 79 sites. In addition,
based on approximately 160 cases of damaged detached houses with ground reinforcement, the relationship
between the damage level and inclination angle of detached houses, and applied retrofitting methods were
investigated. Finally, we introduced a ground reinforcement system against liquefaction and a design method.
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Table3.1 Address of the SWS test data
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Fig. [HisiNo. |Adress Ground reinforcement

Fig.3.3 2 Masago, Mihama-ku,Chiba-shi Unavailable

Fig.3.4 6 Kokuno,Katori-shi Unavailable

Fig.3.5 12 [Horiwari,Kamisu-shi Unavailable

Fig.3.6 17  [Benten,Urayasu-shi Unavailable

Fig.3.7 21 |Benten,Urayasu-shi Unavailable

Fig.3.8 26 Imagawa, Urayasu-shi Unavailable

Fig.3.9 32 |Horiwari,Kamisu-shi Unavailable

Fig.3.10 50 |Sahararo,Katori-shi Unavailable

Fig.3.11 52 |Shogen,Inzai-shi Unavailable

Fig.3.12 53  |Hinode, ltako-shi Unavailable

Fig.3.13 1 Imagawa, Urayasu-shi Columnar ground improvement
Fig.3.14 7 Sahararo,Katori-shi Columnar ground improvement
Fig.3.15 22 |Kairaku,Urayasu-shi Columnar ground improvement
Fig.3.16 25  |Takasu,Urayasu-shi Columnar ground improvement
Fig.3.17 37 Irihune, Urayasu-shi Columnar ground improvement
Fig.3.18 42 |Isobe,Mihama-ku,Chiba-shi Columnar ground improvement
Fig.3.19 47 | Tomioka,Urayasu-shi Columnar ground improvement
Fig.3.20 61  |Yasujikawa,Katori-shi Columnar ground improvement
Fig.3.21 11  [Kozakishinshuku, Kozakimachi Steel pile
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settlement and the angle of inclination according to ground
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Table5.1 Restoration methods of construction and maximum
quantity of settlement and expense

Restoration method name Maximum relative quantity of cost of construction
settlement (cm)
Underpinning No condition Around 6million yen~10million yen
Bearing mat No condition Around 5million yen~7million yen
Pon_]t JfaCk Around 10cmor less Avround 2million yen~3million yen
(Sill lift)
Injection Around 20cm or less Avround 3million yen~6million yen
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Table 5.2 The actual situation of the restoration method of
construction by our investigation

Maximum relative quantity of
Restoration method name | The number of date (cm)
Minimum | Maximum | Average | Minimum | Maximum | Average

Underpinning 79 3.2 416 14.6 |2,300,000 | 18,800,000 | 7,820,000

cost of construction (yen)

Bearing mat 66 19 345 | 136 2,630,000 | 22,820,000 | 5,200,000
Point jack
(silly 2 55 5.6 56 1,370,000 | 1,850,000 | 1,610,000
Injection 6 8.2 385 | 158 (2,200,000 | 6,300,000 |4,180,000
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Fig.5.3 Relation between the maximum relative quantity of
settlement and the angle of inclination according to
restoration methods of construction
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