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This paper focuses on the estimation of durability and service-life of reinforced concrete structures in Wolsong Low- and
intermediate-level wastes Disposal Center (WLDC) in Korea. There are six disposal silos located in the saturated environ-
ment. The silo concrete is degraded due to reactions with groundwater and chemical attacks, and finally it will lose its
properties as a transport barrier. The infiltration of sulfate and magnesium, leaching of potassium hydroxide, and chlorine
induced corrosion are the most significant factors for degradation of reinforced concrete structure in underground environ-
ment. From the result of evaluation of the degradation time for each factor, the degradation rate of the reinforced concrete
due to sulfate and magnesium is 1.308x107 cm/yr, and it is estimated to take 48,000 years for full degradation while potas-
sium hydroxide is leached in depth of less than 1.5 cm at 1,000 years after the initiation of degradation. In case of chlorine
induced corrosion, it takes 1,648 years to initiate corrosion in the main reinforced bar and 2,288 years to reach the lifetime

limit of the structural integrity, and thus it is evaluated as the most significant factor.
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Table 1. Concrete mix design

W/C S/a Proportion(kg/m*) Remarks
(%) (%) W C F/A G 3/4" s 2 WRA AEA (Binder)
400 38.4 206 412 103 961 357 241 232 0.13 515
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Table 2. Analysis result of OPC, F/A

Table 3. Analysis result of Groundwater

Component OPC F/A L Location Analysis result (mg/L)

Na:0 0.01 0.43 (m) Mg*  SO& cr Ca?
MgO 2.97 115 4130 1482 1287 383 132.0 38.5
ALO: 522 24.8 4130 1,392 684 1190 5370 2030
Si0, 20.1 54.7 1130 1392 458 1190 3080  143.0
S0, 1.87 0.32 1130 1392 424 1160 3250  117.0
Ca0 55.9 2.99
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Table 4. Result of Chloride attack lomg-term immersion test (NT
BUILD 493)

Chloride diffusion coefficient(10"'2, m%s)

Mix Type
90 days 180 days 365 days
E-1-40 5.59 4.43 1.39
6.0
50 |-
E 40 =
2 )
= ) Re-bar
£ 30 NN
S ]
< [ NS
g VN
2 20 - Cyi =177 kg/m?
v} T
-: 500 year
1
10 —’t
N
|\ 1year .

Depth (cm)

Fig. 1. Concrete Service Life Prediction.
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Fig. 2. Cracking of cover concrete depending on time.
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