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An Experimental Study on Optimal Mixture Ratio of Hardening Agent for
Surface Soil Stabilization
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SYNOPSIS : Hardening agent has been the traditional material for surface soil stabilization of soft
ground. This study aims at determining optimal mixture ratio of hardening agent in accordance with
the required design specifications. Hardening agent is properly mixtured with Fly ash, Gypsum, Slag
and Cement for the ettringite hydrates which is effective for early stabilization of unconsolidated
soil. The treated soil is the clay which are widely found here and there in Korea.

In this study, preliminary tests were performed to get optimal mixture ratio of stabilizer ingredient,
and marine clay in Jin-Hae was used to get physical and chemical properties. Laboratory tests of
50 stabilized soil were performed to get optimal mixture ratio for 16 stabilizer material of 6 type,
and stabilizer mixing was determined.

Key words : hardening agent, surface soil stabilization, soft ground, optimal mixture ratio
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¥ 2 dAdEd g 22U dgAd2ax
12 B I 2 A ¥
T v OM.C P
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% 3. A8 fdHFES] XRF E4AFA (= AHAE)

834 (%)
T2 SUM
SiOz | AlOsz | FexO3 | CaO | MgO | NaxO | SO3 KO | TiO2 | P:0s |Ig-loss

23
A | 5421 | 1794 | 6.80 1.27 1.78 253 0.28 293 0.70 0.12 11.44 | 100.00
HE
‘countsl

6004 Q| Q : Quartz (a0

5901 M : Mussovite (K20 - 3A10s * 6SiO; - 2H:0)

1 K : Kaolinite (ALO; - 28i0; - 2H0)
4069
A Albite (NaO - AlOs - 6Si02)

3eel O : Orthoctase (KO - AlzO; - 65i05)
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ol 1(A) 5% 10% 15%
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HEHE (%)
SiOz | AlO3 | FexO3 | CaO | MgO | Na:O | SOs |F-CaO |lg-Loss| K20 '
1¥ C/M| 2086 | 567 274 | 6252 | 3.36 0.14 2.34 051 132 1.05 | 100.00

fe

_—]L

Sum

3F C/M| 1974 | 580 329 | 6270 | 2.30 0.11 3.98 0.80 1.18 0.89 | 100.00

F#:T | 3333 | 1534 | 044 | 4212 | 570 0.26 2.08 0.00 0.27 0.45 | 100.00

o4 651 | 3657 | 167 | 4172 | 1.11 010 | 1050 | 0.30 1.19 0.63 | 100.00

A5 2.38 0.32 0.04 | 3956 - 0.01 | 5557 - 2.08 0.04 | 100.00
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Base Cement z3% 1 Z3 2 Z3% 3
P1S4_3 P1S4_5 P1S4._7
P1S6_3 P1S6_5 P1S6_7
P1S8_3 P1S8.5 P1S8_7
P1 P1F4_1 P1F4_2 P1F4_3
(1ZEAAE) P1F6_1 P1F6_2 P1F6_3
P1G5 P1G10 P1G15
P1A5 P1A10 P1A15
P1IM1 P1M2 P1M3
P354_3 P354.5 P3S4_7
P3S6_3 P356_5 P3S6_7
P358_3 P3S8_5 P3S8_7
P3 P3F4_1 P3F4_2 P3F4_3
BEAWHE) P3F6_1 P3F6_2 P3F6_3
P3G5 P3G10 P3G15
P3A5 P3A10 P3A15
P3M1 P3M2 P3M3
*P: ZEUE AHWE S:eYard F : Zxatoloj3| 2t
G: B4 A otgl M: #79%
Pl, P3 : 1%, 3% TEWUE AdE
S4 3, S4.5, S4.7 : AAEF| tiat 30%, 50%, 70% H7tee] FeaR e (ETE 4000 cm’/g)
S6.3, S6.5, S6_7 : AW EZ] tld 30%, 50%, 70% H7tEe] 1B TH(EZE 6000 cmYg)
S8.3, S8.5, S8.7 : AW EZFo| tld 30%, 50%, 70% A7tEe] @R W(RTE 8000 cm’/g)
F4_1, F4.2, F4_3 : NREZe] tha 10%, 20%, 30% B7teFe] Zatoloj R (L% 4000 cm¥/g)
F6_1, F6_2, F6_3 : AAE o] dist 10%, 20%, 30% A7tFe] Zatolof4 R (R LS 6000 cm¥g)
G5, G10, G15 : A HlE 2] W) 5%, 10%, 15% H7t%e] 25443
A5, A10, Al5 : AlRIE ] th & 5%, 10%, 15% d71%el of¢d
M1, M2, M3 : AAEZF st 1%, 2%, 3% F71F FrldR/
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Fo F gAEZ AR A Jd APHANEE TYEFHA CHE EFIQeoen, Ay &
54 AdAFde XRF, XRD 24 A7 93ty Il dEHA ANHHES FAE RO
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