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ABSTRACT

This study is for the quality improvement of water-sealing & reinforcement grouting in tunnel of the construction of the underground
transportation network underneath the city. Existing tunnel grouting process did not technically utilize P~q~t charts fully. It is due to the
absence of technical methods to decide how P~q~t charts change in the presence of trouble and what the change represents in grouting.
There were no standards to decide which chart pattern represents which ground characteristics, how to categorize ground types, and how
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to take measures according to the standards. This paper studies on the grouting type, ground characteristics, ground type categorizing
method, and countermeasures for both general and algorithm-processed grouting in soil and rock layer to address the aforementioned
problems. Newly improved P~q~t charts from grouting in soil was categorized into six different types. Different characteristics and
categorization method was developed for each type. Countermeasures for each type of grouting process were developed so that on-site
application can be readily available. Improved P~q~t charts for rock layer also have six different types of grouting. Each type was given
the countermeasures for rock layer grouting process for easier applications. Therefore, it is expected to be used through out the entire
process of grouting from preparation to the last report of the water-sealing & reinforcement grouting in tunnel of the construction of the
underground transportation network underneath the city.

Keywords: Underground tunneling work, Grouting, P~q~t charts, Ground types, Grouting types
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Table 1. The viscosity function of grouting material with w/c ratio

W/C 2.0 1.0 0.8
Viscosity fun. (s, (t)) 0.0055 x 00042t 0.015 x 000042t 0.095 x 000042t
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Fig. 2. The estimation model of rock (1D)
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Table 2. The yield strength function of grouting material with w/c ratio

Ww/C 2.0 1.0 0.8
Yield strength fun. (Tq (t)) 0.259 x 60.0003916 1.49 X 60.000381% 10.2 X 60.000377‘
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Table 3. Classification of grouting data from HK Geotechnology Inc.

Classification Soil Sites Rock Sites Sum
Expressway 12 12 24
Seoul City 15 4 19
Gyeong-Gi Area 20 9 29
MOLIT 7 7 14
All local government 15 15 30
Railroad 13 12 25
Subway 6 5 11
Reservoir and Dam 18 18 36
Etc. 22 22 44
Total 128 104 232
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