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The purpose of this study is to understand the necessity for waterproofing and corrosion-resistant technique application on concrete
water tank used in water supply. Relevant research materials and regulation were collected, reviewing for the case studies of sample
structures aged over 20 years, and experimental studies on chloride conduction for the high performance concrete and penetration
properties of water repellency of liquid type materials. The result is that the concrete water tank in the water supply is needed for
waterproofing and corrosion-resistant material coating to maintain long term durability due to the constant environmentally induced

degradation deterioration often caused by chloride attack.
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Table 1. Quality examination of watertight concrete material
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Type Item Test Evaluation Method Cycle Parameters Evaluation Standard
Waterproofing KS F 4926 Manufacturer Testing Report Sheet Manufacturer instructed KS F 4926 requirements
Material Quality Criteria | Confirmation or KS F 4926 Method construction, more than met
Expander KS F 2562 Manufacturer Testing Report Sheet leycle/month and longterm KS F 2562 requirements
p Quality Criteria | Confirmation or KS F 2562 Method storage met
Compressive .
2, Chart 2.
Strength KS F 2405 Method Section 2, Chart 2.35

Evaluation Case

Water-Bonding

1) Continuous Data Analysis Method via Non-hardening
Concrete Unit-Amount Cement

Mix ratio change, lcycle/day
or structure importance, by
construction scope 150 m’/

requirements met

Section 2, Chart 2.34, value

Material Ratio |2) Continuous Data Method via Aggregate Surface Water Leyele requirements met
Amount of Concrete Material
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Fig. 2. Cold joint leakage



Fig. 3. Fluorescent solution outlining waterleakage crack pathing
in joint area
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Table 2. Types of gas penetrating concrete

Co;r;ilon Type Concentration (g/L)
Sulfurous Acid Gas SO, 0.1~0.5
Extreme Hydrogen Fluorifie HF 0.05~0.2
Corrosion Nitrogen Monoxide NO 0.025~0.125
Hydrogen Chloride HCl 0.01~0.05
Chloride Clh 0.001~0.005
Sulfur Dioxide SO, 0.02~0.1
Hydrogen Fluoride HF 0.01~0.05
Severe |Hydrogen Sulfide H.S > 0.01
Corrosion |Nitrogen Monoxide NO 0.005~0.025
Hydrogen Chloride HCl < 0.01
Chloride Ch < 0.001
Aluminum Fluosilicate SiF4 > 0.001
Normal Sulfur Dioxide SO, < 0.02
Corrosion Hydrogen Fluoride HF < 0.01
Hydrogen Sulfide H>S < 0.01
Nitrogen Monoxide NO < 0.005
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Fig. 5. Peeled-off cocnrete (lack of cover layer) due to reinforcing
steel corrosion

Fig. 6. Concrete interior exposure and reinforcing steel corrosion
(elution)
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Fig. 7. Concrete weakening due to chloride and carbon (surface
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Table 3. Chloride ion penetration resistance testing result
(conductivity method)

Charge Pass Amount (C)
Item

30 MPa 40 MPa
PLAIN 10,264 8,575

Concrete Surface A 4,450 6,684
Coating Liquid Form | B 4,875 5,162
Absorption Preventing | C 1,151 2,153
Material D 7,037 5,714
Silicate-based povydered 10,178 5217

waterproofing coating (E)

Concrete Waterproofing (F) 6,031 5,623

% Standard(KS F 2711): 4000 Above-High, 2000 ~4000-Normal,
1000~2000-Low, 100~1000-Very Low, 100 Below- Can disregard

Chloride Ton Penetration
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Fig. 9. Chloride ion penetration resistance testing result (conductivity
method)
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