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ABSTRACT

PURPOSES: The frequency and severity of natural disasters such as torrential rain or typhoons have become increasingly significant
worldwide. Events such as summer typhoons and localized torrential downpour can cause severe damages to a residential area and road
networks, resulting in serious harm to the daily lives of people, especidly in rura aress by isolating residents from road networks. An

immediate and emergency repair technology for the collapsed road networks is urgently needed. This study introduces a new technology to
repair road bases or dopes.

METHODS: The development of new technology for emergency and permanent repair condists of first, packing of cement paste-coated gravel,
second, combining appropriate equipment, and third, conducting afield applicability test. In this research, the compressive strength of cement paste-
coated gravel, gravel-netting concrete properties, and packing efficiency were determined, and afull scefield mock-up test was carried out.

RESULTS: The compressive strength of the cement paste-coated gravel concrete satisfied the required limit for road base of 5 MPa after 7

days. With gppropriate netting materials and packing size, gravel-netting concrete was successful up to adope of 1:1.5. Thefull scae field mock-
up test showed efficiency in thefield and penetration resistance performance.

CONCLUSIONS: The new technology of emergency and permanent repair for damaged road bases and dopes, introduced in this study, showed
satisfactory performance. Thetechnology is expected to be gpplied in the fidld when construction procedures and quaity specifications are made.
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Fig. 1 Damage Road and Slops due to Typhoon and
Other Heavy Rain Disasters
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Fig. 2 Damage due to Natural Disaster in Korea
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Fig. 4 Damage Devastated Targets due to Typhoon
Maemi in Gangwon Province
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Table 1. Physical Properties of Used Type I Cement

Fine | Setting time | Compressive strength
ness (min) (MPa)

(em’/g)| Initial | Final |3days | 7days | 28days
3.15 0.1 3,400 | 230 410 | 23.0 | 31.0 | 400

Stability

S.G. %)

Table 2. Chemical Compositions of Used Type I Cement

SiO2 Ca0 | MgO | Fe203 | SO3 | AlO3 |Ig-loss
(%) (%) (%) (%) (%) (%) (%)

2195 | 60.12 | 3.32 2.81 2.11 6.59 2.58

Table 3. Properties of Used Coarse Aggregate (Gmax 40mm)

Gmax S.G. _ Absorption|  Abrasion
Fineness ;
(mm) | DDry | SSD (%) resistance(%)
40 2.66 267 72 0.55 20.4
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Fig. 9 310mm Rope
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Fig. 10 Miniflow Test of Cement Paste for Gravel Coating
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Fig. 12 Compressive Strength Test (Before and After Failure)
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Fig. 13 Compressive Test Results at 7Days
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Fig. 16 PE Netting (25mmX25mm)
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Fig. 17 Paste Infiltration of Pour—over Method and
Core Inside

Fig. 18 Paste Infiltration of Direct Immersion Coating
and Core Inside
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Fig. 21 Field Mock—up Test Plan
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