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Abstract

Various injection materials, such as asphalt—based injection materials, urethane—based injection materials, cement— based
injection materials, and acrylic—based injection materials, are used for the repair of aged conduits and underground structures
with cracks. In this study, research was conducted on an environmentally friendly acrylic— based leak repair material that
exhibits good curing properties even in humid conditions and stability in temperature fluctuations. To compare the
performance of the improved acrylic leak repair material with the existing acrylate injection material, experiments were
conducted using KS standard methods, including underwater length change rate tests, underwater leakage resistance tests, and
chemical performance tests. The comparative experiments revealed that the improved acrylic leak repair material showed no
changes in shrinkage due to humidity, temperature variations, or chemical reactions compared to the existing acrylate
injection material. In the underwater resistance test, the improved acrylic leak repair material did not show any leakage.
Additionally, to assess the environmental impact of the improved acrylic leak repair material, acute fish toxicity tests and
acute oral toxicity tests were conducted, and the results showed no mortality and no specific concerns with the test specimens.
The experimental results led to the conclusion that the improved acrylic leak repair material is considered to be superior in
performance, environmentally safe, and harmless to the human body.

Based on various experimental results, it is inferred that the improved acrylic leak repair material is suitable for use as a repair
material for cracks in manholes and underground structures compared to the existing acrylate repair material. This study aims
to propose valuable data for future technological development by evaluating the applicability of acrylic leak repair materials.

Key words : Water leak repair material, Acrylic leak repair material, water maintenance material for sewage pipes,
Underground structure leak repair
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Fig. 1. Experiment on the Variation Rate of Soaking Length
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Table 2. Experimental group of Acute oral toxicity test.
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Group SEX Number of animals Dose(mg/kg B.W.) Dosage(mg/kg B.W.) Route
Ist step female 3 300 10
2nd step female 3 300 10 Mouth
3rd step female 3 2000 10
4th step female 3 2000 10
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Ist step 300 3 0% Normal
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Table 5. Body weight in Acute Oral Toxicity Experiments.
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