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ABSTRACT

In this study, the expansion and compressive strength tests of emergency restoration material were carried out to restore
cavity causing ground subsidence. The expansion and compressive strength characteristics according to component ratio of
main material — hardener and mix proportion of blowing agent — accelerator were analyzed based on the test results. As
a result of the relationship of curing time — expansion ratio analyses, it confirmed that expansion ratio decreased with reduced
curing time regardless of mix proportion of blowing agent — accelerator in main material, if component ratio of hardener
increased. This means that component ratio of the main material — hardener had greatly affected the expansion ratio. The
compressive strength characteristics of emergency restoration material confirmed that strength was affected by mix proportion
of blowing agent — accelerator. Therefore, it is necessary to apply reasonable component ratio and mix proportion to consider
the required injection time, expansion ratio and strength of restoration material, when emergency restoration in ground cavity

is required.
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Fig. 1. Example of Ground cavity (Choi et al,, 2015)
Observation grade Priority grade
Cover depth > 40cm All cavity except Cover depth 20 ~ 30cm
AC thickness > 30cm observation, priority and AC thickness 10 ~ 20 ecm
‘Width of cavity < 80cm emergency grade cavity ‘Width of cavity > 150cm
Road
Grain refining layer
Natural ground
Sewer pipe
Fig. 2. Ground cavity management grade of Seoul city
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(a) Soil filling

(b) Grouting

Fig. 3. Example of existing method for ground cavity restoration
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Table 1, Test cases varying mix proportion

. ) Symbols for different A:B ratios and
AB ratio ) ) Measurement value
blowing agent—accelerator mix type
11 Bi—1, Bi—ii, Bi—iii, Bl—iv, BI-v Curing time
) - ] Expansion ratio
115 B1.5—1, B1.5—11, B1.5-11, B15-1v, B1.5—V Compressive strength
Note; Symbols

B1-i

hardener hardener ratio Mix type of
blowing agent-accelerator
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(a) Materials mixture
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(c) Curing completion in room (d) Curing completion in plastic
temperature container

Fig. 4. Test procedure

Table 2. Test results
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(e) Compressive strength test

Component ratio Mix Curing time Expansion ratio

(AB) proportion (min) (times)
Bi—1 4 25
Bi—ii 3 30

111 Bi—iii 2 20
Bi—iv 7 26
Bi—v 10 18
Bi5—1 5 30
B1.5—ii 4 20

1.5 B1.5—iil 9 18
B15—iv 7 22
B15-v 9 15
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Fig. 5. Curing time — expansion ratio relationship
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Fig. 6. Results of compressive strength test
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