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Effects of Curing Temperature and Humic-Acid on the Hardening
Strength of Marine Clay Stabilized by Cement

Keinosuke GOTOH*, Minoru YAMANAKA¥*
Keisuke TOMINAGA* and Teppei OGAWA**

In order to utilize the dredged marine clay, specimens of cement-hardened marine clay were cured at
the real sea. The results of this cement hardening test indicate that the hardened strength differs according
to the length of the curing period. The authors considered these differences in the hardened strength main-

ly because of the presence of the humic-acid in the marine clay and the temperature of the curing water. As

a result of this investigation it was clear that there was no relationship between the hardened strength and

the humic-acid since all the specimens tested contained the same amount of it. The main conclusion obtain-
ed was that there is a very clear relationship between the hardened strength and the temperature of the cur-

ing water.
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Fig.1 Grain size accumulation curves

Table 1 Physical properties of the marine clay

Saturatéd unit weight 7.: (kN/m?) 1.33
Density of soil particles p;( g /cm?) 2.75
Natural water content w, (%) 120.3
Salinity (%) 1.91
pH 7.48
Liquid limit wg (%) 91.3
Plastic limit w,(%) 34.5
Plasticity index I, 56. 8
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Table 2 Condition of hardening tests for
the marine clay only

Hardening material  Normal portland cement

Mix proportions (Marine sludge: Cement)

(weight %) A-2; 80:20 W/C=8.00
A-3; 80:20 W/C=9.00
B-1; 85:15 W/C=6.80
B-2; 85:15 W/C=8.00
B-3; 8:15 W/C=9.00

Cure method in water at laboratory
(tap water, constant 20C)
change cure water per one week

Period for cure 7, 14, 28, 49, 9ldays
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Table 3 Condition of submerged hardening tests
mixed with the marine clay and volcanic
deposits

Hardening material =~ Normal portland cement
Mix proportions (Deposits: Clay: Hardening material)
(weight %) a;70:15:15 (W/C=2.17)
B;60:25:15 (W/C=2.17)
16mm~ 4 mm : 40%
4 mm~ : 60%
submergence in sea water
Mixing day @D 8 Aug.‘96 (average at 25C)
(sea water temp.) @ 28Nov.‘96 (average at 15C)
7,28,49,91,182 (170) days

Grain size of Deposits

Cure method

Cure period

2 | mixed on 28 Nov.

Unconfined Compressive Strength
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Fig.6 Hardening strength for specimens
submerged at sea
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Table 4 Analysis of Humic-acid content

Specimens Humic-acid content
(Cure temp.) (mass-%)
10C 0.43
20C 0.45
30C 0.38
L Average 0.42
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Fig.7 Effects of cure temperature
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