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ENVIRONMENTAL IMPACT AND CONTROL OF ALKALINE
MIGRATION BY CEMENT STABILIZED SOIL

By Masashi Kamon, Takeshi Katsumi and Sho Ovama

Synopsis

A large number of surplus soils are generated from construction works and most of
them are only disposed of in waste disposal sites. In order to promote effective use of the
surplus soils, it is required to improve their properties by cement and/or lime stabilization.
However, as cement or lime stabilized soils exhibit the high value of pH, the environmental
impact of the alkaline solution must be carefully concerned.

The objective of this study is to discuss the method or concept to control the en-
vironmental impact induced by the use of cement stabilized soil. The alkaline leachate
characteristics from the stabilized soils, the buffer ability of cover layer and the interaction
of these functions were investigated through the experimental studies; alluvial clay and
decomposed granite were used in this study and a series of permeability and pH test were
carried out on compound specimens of stabilized soil and buffer layer. Based on the
experimental results, the minimum thickness of cover layer of the stabilized-soil embank-
ment was estimated through the parametric study. It is concluded that the buffer ability of
cover soil and the permeability of both stabilized soils and cover layer are important to
control the environmental impact by alkaline leachate.
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56 RABKBFAFER HISB-2 P14 (1995)
Table 1. Generation and recycle of by-products from construction works

Type of by-product Generation Recycle (%) | Reduction (%) | Disposal (%)
Surplus soil 437 X 10° (m?) 4T - 53
P (375 % 10° (m»)|  (36) (64)
1.5 X 107 (1) 2 6 92
Waste sludge (1.4 % 107 (D) (8 a3) (79
2.6 X 107 (t) 67 _ 33
Waste concrete (25 X 107 (t)) (48) (52)
Asphalt-concrete 2.2 X 10" (1) 78 _ 22
mixture (1.8 x 10" (1)) (50) (50)
. 0.8 X 107 () 6 9 85
Mixed by-product | oy 17 (1)) (14) an (69)
0.8 X 107 (t) 26 14 60
Waste wood 08 x 10" (1)) 31 (25) (44
7.6 X 107 (t) 48 3 49
Total of wastes (16 X 107 () (35) (n (58)

The numbers in and out of parenthesis stand the results investigated in 1990 and 1993 respectively.
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Table 2. Physical properties of the soils used in this study

Alluvial Clay Decomposed Granite
Particle density (g/cm?) 2.62 2.64
Natural water content (%) 80.4 7.14
Liquid timit (%) 69.5 —
Plastic limit (%) 31.2 -
Optimum water content (%) — 18.0
Maxmum dry density (g/cm?) — 1.725
Gravel fraction (%) 0.2 16.26
Sand fraction (%) 2.7 75.4
Silt fraction (%) 59.1 6.77
Clay fraction (%) 38.0 1.57
Permeability (cm/s) e 3.6 X 1075
Soil type CH S-M
Ignition loss (%) 9.39 —
pH 8.66 5.20

Table 3. Physical properties of the stabilized soil used in this study

Stabilized soil I Stabilized soil II
Aging (d) 7 28 7 28
Unconfined compressive strength (MPa) 0.62 1.01 0.032 0.071
Wet density (g/cm?) 1.53 1.59 1.27 1.27
Dry density (g/cm?®) 0.90 0.90 0.41 0.42
pH 12.8 12.2 12.9 12.8

2.2 To7HUBERESICET 3RRRES

3T, ABEELTHET 22307 vh VEHENEFET 57 Vvh YRR TERET -
fo EBR, BEESlcm OFEHKE— LK (20cm) OFHIScmicTAH U HBBELTE S+ (B#
aKE T 18%) ASED THIEL, LEbh SKEBLA vy sfaTNERK (PH= 128) 2RES ¥, TIER

_3_



5 SABRTATES HBEB-2 F7. 4 (1995)
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Fig. 2. pH in the compacted decomposed
granite after the alkaline seepage.
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Fig. 4. Alkaline neutralization ability of de-
composed granite.
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Water Seepage due to Rainfall

RN

e (N ‘—){
k (Permeability of | H' (Width of Embankment)
Stabilized Soil) je———H (Width of Stabilized Soil)

k' (Permeability of
Cover Soil) ™

o o Thickness of
Alkaline Filteration Layer Filteration Layer

Cover Soil

A

k/k': Permeability Ratio
H/H': Width Ratio

Fig. 15. Typical section for parametric study of alkaline migration.
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Fig. 16. Required thickness of filteration
layer in the stabilized soil em-

bankment to one year rainfall.
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Fig. 17. Required thickness of filteration
layer in the stabilized soil em-
bankment to 30 years rainfall.
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