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This study is based on the evaluation of a single component injection type adhesive repair material and a new 2 component type used
in leakage of underground concrete structures. The studies showed that based on different mix ratio of the 2 component type
adhesive sealant comprised of an asphalt main and latex mixture agent the viscosity of the material compound differed significantly.
Based on a permeability testing, injection and economic efficiency, and performance, the appropriate ratio was determined to be 6:1
and was proceeded to the KS F 4935 evaluation method. The 2 component type adhesive sealant uses a static mixer and a cartridge
type container for the injection procedure and was able to satisfy the evaluation criteria outlined in the KS F 4935 standard.
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(c) 2 Component injection (d) Rotor-state pump

Fig. 1. Injection equipment of respective material types
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(a) Low viscosity sealant leakage

(b) Oil leakage

Fig. 2. Low viscosity sealant and oil leakage
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Table 1. Main component and mix agent viscosity
(20C condition)

(b) Mix agent viscosity

250cPs
(Spindle No.2, 50rpm)

(a) Main component viscosity

100,000¢cPs
(Spindle No.5, 3rpm)
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Table 2. Viscosity change based on ratio change of component
mixture
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Fig. 3. Static mixer principle
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(b) Sealant condition

(a) Viscosity testing

Fig. 5. Viscosity testing and sealant condition
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Table 3. Performance based on various defects

Tt Degree of faulty performance
Light Normal Critical
Permeability L]
Wet surface adhesion °
Behavior resistance °
Washout resistance L]
Chemical resistance L]
Thermal resistance °
Workability °
Feasibility for maintenance °
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Fig. 6. Mix-injector for specimen assembly
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Fig. 7. Permeability test specimen assembly
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Fig. 8. Permeability testing results
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(a) Injection (b) During the test
Fig. 9. Wet surface adhesion testing
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(b) Permeability testing

(@) During the movement test

Fig. 10. Substrate movement resistance testing
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Fig. 11. Washout resistance test concept

(b) Test completion

(@) During the washout test

Fig. 12. Washout resistance testing
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Table 4. Washout resistance testing results

No. BIEZZZC :jsesr cl;ldafgse cll\l/[afgse cﬁ;ie K(:tafl d:rgj)s
(g) (8) (8) (%) | (%)
D | 24733 24752 | 0.19 | 0.08
@ | 24094 241.04 | 0.10 | 0.04
® | 24336 24346 | 0.10 | 0.04 004 | Within
@ | 24227 24229 | 0.02 | 0.01 -0.1%
® | 254.79 25490 | 0.11 | 0.04
® | 239.64 239.75 | 0.11 | 0.04
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Fig. 13. Chemical resistance testing
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Table 5. Chemical resistance test results

After | Before | Mass | Mass | Avg. KS F
Item mass | mass |change | change | change 4935
(g 3] (8 | (%) | (%) | (standard)
21.54 | 21.58 | 0.04 0.19
H,SO, | 17.41 | 17.44 | 0.03 0.17 | +0.16
16.84 | 16.86 | 0.02 | 0.12
A 1539 | 1541 | 0.02 | 0.13
(i: HCL 16.84 | 16.86 | 0.02 0.12 | +0.15
d 1542 | 1545 | 0.03 0.19
16.52 | 16.53 | 0.01 0.06 o
HNO; | 17.54 | 1755 | 0.01 | 0.06 | +0.06 W(;&llf;)
18.21 | 18.22 | 0.01 0.05
19.54 | 19.56 | 0.02 0.10
NaOH 19.25 | 19.26 | 0.01 0.05 | +0.09
17.84 | 17.86 | 0.02 | 0.11
1525 | 1527 | 0.02 0.13
NaCl 20.51 | 20.53 | 0.02 0.10 | +0.11
20.17 | 20.19 | 0.02 0.10
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(@) During the thermal resistance
test

(b) Permeability testing

Fig. 14. Thermal resistance testing
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Fig. 15. Permeability testing results
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