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Characterization of Repairing Polyurethane
for Trenchless Sewer Pipeline
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Abstract There is commonly used the full depth excavation method of sewer pipeline maintenance in Korea. This
induces couple of technical and social problems like increase of construction cost and time for excavation and backfill,
increase of public complains and delay of traffic, and so force. In order to overcome these problems, lots of laboratory
tests were carried out for sewer pipeline of maintenance materials with trenchless methods. The testing materials are
liquid and hardened polyurethane, and polyurethane CIPP. The lab tests were followed by Korean Standard. There
are no side effects, like harmless to the human body and air pollution with stink. Judging from the limited test results,
all the items tested were satisfied the KS criteria.
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Fig. 1. Test Setup for Gelation Time
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Fig. 2. UTM for Tensile Strength
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Table 1. Properties of Liquid Polyuerthane

specific-
ation
Viscosity | poise 5700 < 7000 KS M 3705
Density g/ent 1.07 > 1.0 KS M ISO 2811
Pot life hour 52.4 > 48 KS M 6030
Gel Time | hour 9.3 > 8 KS M 6030
volatile
contents

items unit results KS Criteria

% 3.0 <5.0 KS M ISO 3251
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Table 2. Results of Molded Polyurethane Specimen

el
ol
Al
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Itmes Unit Results | Specification | KS Criteria
Tensile MPa 11.0 >10 |KSM 3015
Strength

Tensile

Adhesion MPa 7.01 > 6.0 KS M 3734

Strength

Flexural MPa 10.6 > 106 | KS M 3015

Strength

Ductility % 61 > 50 KS M 3006

Absorption % 0.34 <05 |KS M ISO 62

4.3 Z2|REt £X| CIPP A&
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Table 3. In-Place CIPP

ZE9-dg A5 0|43t CIPPY v FEe 4
Al #A] CIPP 712 178.6 g/mmol]
2 478 gmmo 2 Yehtar girk EE]9-aek 4%
183 CIPPS] A41&2 o FA] 7] CIPP 7] 2.2%
ol L 6.3%= 21|

ol EA vehwk

Ea °ﬂ
njsto] 2muf o]
15

Itmes Unit Results Specification KS Criteria
Tensile | \py | 162 > 10 KS M 3006
Strength
Flexural -y | 184 > 12 KS M 3015
Strength
Flexural

P; . > 04 KS M 301
Stiffncss GPa 0.57 0 S 3015

Peel
Strength g/mm 478 > 350 ASTM D 903
Ductility % 6.3 > 5.0 KS M 3006
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Table 4. Leaching Tests for Water Works Materials
and Products by Safety Standard

Items Unit Results Specification
Lead mg/L N.D. 0.001
Arsenic mg/L N.D. 0.001
Mercury mg/L N.D. 0.0001
Cadmium mg/L N.D. 0.0005
Copper mg/L N.D. 0.001
Hexavalent Chromium mg/L N.D. 0.005
[Tetrachloride Carbonhydrate] mg/L N.D. 0.0002
Dechloromethane mg/L N.D. 0.001
1,1,1-Trichloroethane mg/L N.D. 0.001
1,1,2-Trichloroethane mg/L N.D. 0.0005
Benzene mg/L N.D. 0.001
1,1-Dichloroethylene mg/L N.D. 0.001
1,2-Dichloroethane mg/L N.D. 0.0001
Trichlorethylene mg/L N.D. 0.001
Tetrachlorethylene mg/L N.D. 0.0005
Epicholrohydrin mg/L N.D. 0.005
Vinyl Acetate mg/L N.D. 0.005
Styrene mg/L N.D. 0.001
1,2-Butadiene mg/L N.D. 0.001
1,3-Butadiene mg/L N.D. 0.001
N,N-Dimethylaniline mg/L N.D. 0.01
Phenols mg/L N.D. 0.0005
Turbidity NTU 0.18 NA
Chromaticity Degree 0.3 NA
Porassium Consumption mg/L 0.9 NA
Odor - N.D. NA
Flavor N.D. NA
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