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Deterioration Progress of Cement-Treated Ariake Clay under Seawater

Hiroyuki Hara*, Daisuke Suetsucu ™", Shigenori Havasu ** and Hiroshi Marsupa

In construction, chemical soil stabilization method, such as adding cement and quick lime has been often applied
to increase the strength of soft ground and surplus soil. However, in some specific natural environments, such a stabilization
method may cause significant reduction of the strength of treated-soil. In this paper, Ordinary Portland cement was
used as a stabilizer for examining the durability of chemical stabilized Ariake clay under seawater condition. In order
to prepare deteriorated specimens, original Ariake clay was mixed with different contents of cement (50, 70,
100kg/m®) and immersing artificial seawater with different NaCl concentration (10, 20, 30g/L). The deterioration
progress of cement-treated Ariake clay was investigated by using the micro cone penetration test. It is shown from
the test results that the deterioration of cement-treated soil progresses in proportion to square root of seawater contacting
duration. In addition, an empirical prediction formula of deterioration rate of cement-treated Ariake clay considering
effect of Mg ion concentration in seawater and water-cement ratio in the treated soil is proposed according to experimental

results.
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Table 1 Physical and chemical properties of Ariake clay.

Particle Grain size distribution Liquid Plastic co'\rlligt-
density K limit limit :
Gravel | Sand Silt | Clay ration
(glem®) (%) (%) (%) (%) (%) (%) (%)
2.65 0.0 0.0 219 78.1 158.1 51.4 0.92
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Table 2 Chemical components of seawater.

Chemical components (concentration) Artificial seawater Natural seawater (Ariake sea)
ca”’ (mg/L) 280 339
Na* (mg/L) 8,600 8,000
K (mg/L) 230 369
Mg* (mgiL) 480 938
Cr (mg/L) 15,000 23,000
SO~ (mg/L) 2,100 2,615
Measurement date Jan 27, 2012 Jun 19, 2008
Remarks gggll_concentration of artificial seawater is glr?dcilt ?szgicggggr?n:ggg_g/\ﬁas measured
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Fig. 1 Appearance of specimens immersed in seawater.

Table 3 Experimental conditions.

Water content of

Ariake clay (%) 237.2
Cement content (kg/m®) 50, 70, 100
NaCl concentration (/L) 10, 20, 30

of artificial seawater

Immersing time (days) 0, 28, 56, 84, 168, 365
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Fig. 2 Depth distribution of cone penetration resistance.
(NaCl concentration : 20g/L)
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Fig. 3 Determination method of the deterioration depth d,.
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Table 4 Correspondence between NaCl concentration and
Mg?* concentration in artificial seawater.
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Table 5 Correspondence between cement content and
water-cement ratio W/C.

NaCl concentration Mg2+ concentration Cement content Water-cement ratio
(g/L) (%) (kg/m®) (W/C) (%)
10 0.024 50 17.3
20 0.048 70 12.4
30 0.072 100 8.7
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Fig. 6 Approximated curve of deterioration depth d,,.
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Table 6 Deterioration rate coefficient A.

Water-cement ratio (W/C)
Mg®" concentration (%)
(%)
17.30 12.36 8.65
0.024 1.185 0.907 0.687
0.048 1.613 1.269 0.918
0.072 1.895 1.464 1.019
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Fig. 7 Relation between the proportionality constant &
and Mg?" concentration.
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calculated value of deterioration depth d,,.
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