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Material Properties of Ultra Rapid Hardening Mortar for Repairing Sewage
Treatment Concrete Pipes

Byungjae Lee!, Sunmok Lee?, Jin-wook Bang®, Yun-yong Kim*

Abstract: Among the sewage pipes installed in Korea, the length of concrete pipes exceeding 20 years is 66,334 km (42.5%). Deteriorated concrete
sewer pipes need to be repaired due to the leakage of internal sewage, which causes problems such as sink holes by expanding the cavity around the
pipeline. In this study, we tried to apply anti-washout underwater mortar with ultra rapid hardening cement and segregation reducing agent to
sewage pipe repair. As a result of the setting time test, the final set time was delayed by up to 172% by incorporating segregation reducing agent.
In the test for measuring the degree of mortar segregation in water, it was measured at pH 12 or less under all mixing conditions. In addition, the
suspension amount was measured to be 50 mg /1 or less to satisfy the KCI-AD102 standard by incorporating a segregation reducing agent. In terms
of the average value of mortar compressive strength, by incorporating segregation reducing agent, the strength of the specimens produced in air was
more than 80% of that of the specimens produced in water. Conversely, the bond strengths of the specimens produced in water were measured to be
higher than those of the specimens produced in air. Water resistance was evaluated by measuring water absorption and water permeability. Water
absorption and water permeability were reduced by 42.6% and 36.6%, respectively, by mixing segregation reducing agent.
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Table 1 Experimental variables

Items Condition
Binder URHC (ultra hardening cement)
. - Setting time
Physical i .
. - Separation resistance
properties ;
Test (pH, suspension)
items - Compressive strength, Flexural
Mechanical
. strength, Bond strength
properties

- Water resistance

22 AEXIZ

2.2.1 AIHE

B Aol AFSE ARIEE I SA M it 15 BE
ZEWME A9 E(Ordinary Portland Cement ©]3} OPC)2} =
W JAfe A AJ4kE 247 A9 E (ultra hardening cement, ©]
S URHC)E AH8-813 o1, 2] 4 8H4 5442 Table 20 1t
ERAATH

Table 2 Physical properties of binder

Setting time . .
T Soundness  Fineness Density
YP® initial set final set (%) (cuilg) (g/cr)
(m) (s)
OPC 59 6:39 0.070 3,300 3.15
URHC 30 45 0.060 5,722 2.94

2.2.2 A
B AFelAe (AR AR AHSst e, ALgE
A 5.2] £43-& Table 3 & Table 4o UERA AT

Table 3 Physical properties of filler
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Table 5 & Table 6] JERA AT

Table 5 Physical properties of superplasticizer

Type Appearance Density (g/cm’) pH
Polycarbonate Light brown 0.5 5.5
powder

Table 6 Physical properties of segregation reducing agent

Tvoe Appeara  Gading  Wter content  Viscosity
P nce (1m) (%) (cps)
Poly acryl White 98.1%
amide powder <250 038 50,000

2.3 ARA| =

S Bapg 2457 REEL2 9] u A A= ARA Y
S B =% A= ulet o F Table 73 2o] AA3153 0
o, 2&7 AWIE 2§ 9 F|A70A 9] £9-& mstel uet

Fineness Density Si0
2

Ig-
(Clﬂ/g) (g/cm) Ale; FCzO; CaO MgO KzO SO3

loss

3,124 267 076 0.29 02 544 084 - - -
Table 4 Physical properties of sand
Density Abssorption Unit mass Organic
(g/cm) (%) (kg/L) impurities
2.61 0.10 1,641 -
2.2.3 T34
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Table 7 Mix proportions
Unit weight(%)
. W/M
Mix. Ad. (Bx%
(%) OPC URHC Filler Sand — o &7
PC
OPC 35 - 15 50 - 0.4
URHC-0 - 35 15 50 - 0.4
URHC-0.2 - 35 15 50 02 04
— 20
URHC-0.3 - 35 15 50 0.3 0.4
URHC-0.4 - 35 15 50 0.4 0.4
URHC-0.5 - 35 15 50 05 04

URHC : ultra hardening cement,
PC.: polycarbonate superplastisizer, PAA : Poly acryl amide
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Fig. 1 Compressive strength test
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Fig. 2 Bond strength test
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Fig. 3 Water resistance test
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