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Deterioration depths of rock slope due to freezing-thawing were calculated using the 1-D heat conductivity
equation. The temperature distribution analysis was carried out using temperature distribution data for last two
years of the five major cities such as Seoul, Dagjeon, Pohang, Gwangju and Gangneung. The analysis was performed
based on three different types of rocks, sandstone, granite and gneiss. This study has found that the deterioration
depths tend to be greater with the increase of the thermal conductivity coefficient in Seoul, Daejeon and Pohang
where showing relatively greater temperature deviations. Regarding the influence of rock types, deterioration
depths turned out to be greater in Gwangju and Gangneung, where show relatively smaller temperature deviations
among the five cities, assuming these cities are on the granite with thermal conductivity of 55,200 cal/ mxdayxT. In
contrast, for the other rock types, cities of relatively greater temperature deviations show deeper deterioration depth
than the others. Deterioration depths of rock slope in Korea due to freezing-thawing turned out to be around 8.4 m to
10.7 m.
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Fig. 1. Study areas selected to analyze
the influence of freezing’ and
thawing on rock.

Table 1. Constants of temperature distribution curves at

the 5 study cities.
o Constant Co o
Gangneung 12.8 13
Seoul 132 15
Dajeon 13.6 14
Pohang 14.2 14
Gwangju 13.8 14
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Table 2. The maximum and minimum temperatures and the temperature deviations in the 5 cities during last

two years.
Area Maximum ave. | Year &month | Minimumave. | Year &month | Temperature
temperature() recorded temperature(C) recorded deviation(T)
Gangneung 24.5 2004. 7 04 2003.1 249
Seoul 261 2004. 8 25 2003.1 28,6
Dajeon 261 2004.7 1.7 2003.1 278
Pohang 267 2004.7 12 2003.1 279
Gwangju 263 2004. 8 0.5 2003.1 268
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Coefficient of thermal conductivity,
Rock K Specific heat Density
oc
type (cal/mxdayxT) : (cal/kgxC) (kg/m)
Max. Min.
Sandstone 43,200 60,000 180 2,670
Granite 36,000 55,200 180 2,650
Gneiss 45,600 180 2,700
Table 4. Deterioration depths influenced by temperature in the 5 cities.
Rock type Sandstone Granite Gneiss
Coefficient of thermal
conductivity(cal/mxday=C) 43,200 60,000 36,000 55,200 45,600
Gangneung 85 96 84 99 91
Seoul 9.0 10.7 9.1 9.9 91
Deterioration depth
Daejeon 93 10.1 8.6 95 92
(m)
Pohang 88 99 84 9.7 92
Gwangju 9.0 9.5 8.6 10.0 88
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