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Evaluation of Reinforcement Efficiency and Applicability
Using a Reinforcement Method for Liquefiable Ground
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Abstract

This study reviewed the liquefaction reinforcement and ground reinforcement methods widely used domestically and
abroad through construction method characteristics and analyzed the economic feasibility and reinforcement efficiency
of each reinforcement method. The analysis results were used to evaluate the applicability of the appropriate reinforcement
method for the liquefaction reinforcement of new and existing structures. As a result of evaluating the applicability of
the reinforcement method based on the economic feasibility and reinforcement effect of each reinforcement method, the
compaction method, which secures the construct ability by applying large equipment, is advantageous when reinforcing
a new structure, and the low-fluidity mortar injection method (C.G.S method) and the high-pressure injection method

(J.S.P method) are considered appropriate in the existing structure.
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Fig. 1. The procedure of liguefaction reinforcement
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Fig. 3. C.G.S method for liquefaction reinforcement (New Zealand Geotechnical Society, 2021)
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Fig. 5. Embankment site for liguefaction reinforcement
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Table 1. Economic analysis for each reinforcement method
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Factor of safety
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4.0 ———
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Depth (m)

80 —

10.0

——pohang -ofunato

artifical —+hachinohe =<kyungju

Fig. 6. Factor of safety of liquefaction before reinforcement

(Unit : won/m®)

Stone column Vibro SCP Ground water C.GS JSP Sheet pile
method compaction method reduction method method method
Approximate 27,000
construction cost 15,000 14,000 ~ 15,000 10.000 .' 32.000 14.000 26.000
+ Maintenance
per volume
Table 2. Liquefaction safety before reinforcement
Hachinohe Ofunato Artifical Pohang Kyungju Average
Liguefaction safety 0.68 0.72 0.66 0.59 0.56 0.64
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Fig. 7. Factor of safety of liquefaction after reinforcement

Table 3. Liguefaction safety after reinforcement

Hachinohe Ofunato Artifical Pohang Kyungju Average
Stone coloumn 2.21 2.39 2.22 1.96 1.86 213
Vibro compaction method 213 2.31 2.15 1.90 1.80 2.06
SCP method 1.76 1.91 177 1.55 1.48 1.70
Dewatering method 1.59 1.69 1.55 1.39 1.31 1.51
C.G.S method 214 2.31 214 1.90 1.80 2.05
J.S.P method 0.48 1.97 2.13 1.98 1.75 1.66
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