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Chemical Resistance of Low Heat Cement Concrete Used in Wastewater
Treatment Structures Built on Reclaimed Land

Yongtack Chung', Byungjae Lee”, Yunyong Kim**

Abstract: Concrete structures built on reclaimed land are combined with chemical erosion such as chlorine and sulfate ions from seawater. Chloride
attack deteriorates the performance of the structure by corroding reinforcing bars. In addition, the waste water treatment structure has a problem
that the concrete is deteriorated by the sulfate generated inside. Therefore, in this study, the characteristics and chemical resistance of low heat
cement concrete used in wastewater treatment structures constructed on reclaimed land were evaluated. As a result of the experiment, the target
slump and air content were satisfied under all the mixing conditions. The slump of low heat cement (LHC) concrete was higher than that of ordinary
portland cement (OPC) concrete, while the air content of LHC concrete was smaller than that of OPC concrete with the same mix proportion. As a
result of compressive strength test, OPC concrete showed higher strength at younger age compared to 28 days. In contrast, LHC concrete exhibited
higher strength than OPC concrete at the age of 56 days. As a result of chlorine ion penetration tests, LHC-B concrete showed chlorine ion
penetration resistance performance of the “very low” level at the age of 56 days. As a result of chemical resistance evaluation, when the LHC
concrete is applied without epoxy treatment, chemical resistance is improved by about 18% compared to OPC concrete. In testing chemical
resistance, the epoxy coated concrete exhibited less than 5% strength reduction when compared to sound concrete.
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Table 1 Experimental variables

Items Condition
25-30-150

Mix condition

Physical & - Slump test, Air Test

mechanical - Compressive strength test
Testitems  properties (7, 14, 28, S6day)

Durability - Chloride ions penetration resistance

properties - Chemical resistance
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Table 2 Physical properties of LHC

Density Blaine Setting time (h:m) Compressive strength

Items 3 3
(g/em’) (em/2) initial set final set 3day 7day 28day

Atype 2.78 3,780  4:55 6:00 62 135 312

Btype 286 5210  5:30 7:05 121 20.8 33.1

Ctype 277 4,900  4:50 6:55 6.0 139 313

222 A

B A AFEE FETAE G 25 mm o] F=Z A E A}
B3t oM, EAE S mmolske] FAME ARS-SFATE AMS-
H A ] FHEAL Table 301 AAIFI T

Table 3 Physical properties of aggregate

Grading Density Water Absolute

Items 5. absorption volume F.M
(mm)  (gem’) %)
Coarse 2.69 0.9 59 6.88
aggregate
Fine 2.58 11 - 2.61
aggregate
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Table 4 Physical properties of admixture

. Density Mass contents
Admixture Appearance (glem’) pH %)
ngh-re.mge water ng}}t b.rown 1.06 65 41 ~45
reducing agent liquid
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Fig. 2 Epoxy treatment method
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Table 5 Mix proportions
Unit weight(kg/m’
Itern W/C | S/a ght(kg/nr)
() | (%) Ad.

w C S G %)

25-30-150 | 40% | 44.5 | 165 | 413 | 747 | 950 | 0.8
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Fig. 3 Slump test
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Fig. 4 Compressive strength test
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Fig. 5 Chloride ion penetration resistance test
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Fig. 6 Chemical resistance test
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