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ABSTRACT

PURPOSES : This study intends to develop an inorganic soil pavement material using industrial by-products and to evaluate its applicability

as a road pavement material.

METHODS : In this study, a compressive strength experiment was conducted based on the NaOH solution molarity and water glass content

to understand the strength properties of the soil pavement material according to the mixing ratio of alkali activator. In addition, the strength

characteristic of the inorganic soil pavement material was analyzed based on the binder content. The performance of the soil pavement was
evaluated by conducing an accelerated pavement test and a falling weight deflectometer (FWD) test.

RESULTS : As a result of the soil pavement material test based on the mixture ratio of alkali activator, it was identified that the activator that

mixed a 10 M NaOH solution to water glass in a 5:5 ratio is appropriate. As a result of the inorganic soil pavement materials test based on the
binder content, the strength development increased sharply when the amount of added binder was over 300 kg; this level of binder content
satisfied 28 days of 18 MPa of compression strength, which is the standard for existing soil pavement design. According to the measured results
of the FWD test, the dynamic k-value did not show a significant difference before or after the accelerated pavement testing. Furthermore, the
effective modulus decreased by approximately 50%, compared with the initial effective modulus for pedestrian pavement.

CONCLUSIONS : Based on these results, inorganic soil pavement can be applied by changing the mixture proportions according to the use
of the pavement, and can be utilized as road pavement from light load roads to access roads.
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Fig. 1 Paticle Size Distribution Curve

Table 1. Physical Data of Soil Material

Liquid | Plastic #4 #200
Soil type | Gs | limit limit |passing|passing| USCS
(%) (%) (%) (%)

Weathered

. . 1260| NP NP 95.47 | 17.20 SM
granite soil

Table 2. Chemical Components of Binders

SiO2 | Al203 | Fe203| CaO | MgO | SOs | LOI
(%) (%) (%) (%) (%) (%) | (%)

Slag | 342 | 143 | 03 | 432 | 444 | 27 | 05

Fly ash | 56.0 | 24.8 | 55 29 | 08 | 03 | 32

22, YTAYNN BHISY W2 HITY M=
A3
She] FyAle) ERIRe W2 $71A B2 A

20 |nternational Journal of Highway Engineering - Vol.17 No.6



E}OMM (FA)2} vl e} 44 H&S 1*3’8}17 Uz &
Ao Eehles e R AWAES sasklt

12 A 22 NaOH -89 S5k ot 454
T éj_‘ Ae sstalen, 12 *‘FLI 27E BEHE 23
2 Eﬂ‘ﬁﬁ} 22t AR o7 29 ekl wE
| 235} T7l741 Fxg Awe] A4
Zhe] 244 wigeE =&kt AWAES St

= Table 37} Table 49]14 2= uie} 2t}

Table. 3 Mixture Ratio according to the Molarity of
NaOH Aqueous Solution

Binder(kg) Activator
Czce WGS 9 (kg/molarity) Water
(kg) (kg)
BS FA NaOH solution
1-1 1400 | 250 | 250 300 / 4M 200
1-2 1400 | 250 | 250 300 / 8M 200
1-3 1400 | 250 | 250 300 / 10M 200
1-4 1400 | 250 | 250 300 / 12M 200

Table. 4 Mixture Ratio according to the Content of

Water Glass
Binder(kg) Activator(kg)
Case WGS Water
(kg) BS | FA Water | 10M N?OH (kg)
glass solution

2-1 1400 | 250 | 250 | 0.0 300.0 200
2-2 | 1400 | 250 | 2560 | 375 262.5 200
2-3 | 1400 | 250 | 250 | 75.0 225.0 200
2-4 | 1400 | 250 | 250 | 1125 187.5 200
2-5 | 1400 | 250 | 250 | 150.0 150.0 200
2-6 | 1400 | 250 | 250 | 187.5 112.5 200
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Fig. 2 Compressive Strength of NaOH Molarity
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Fig. 3 Compressive Strength of Water Glass Content
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Table. 5 Mixture Design of Inorganic Soil Pavement

Material
Binder(kg) Activator(kg)
WGS 1oM | Water
Case
ko) | Bs | Fa | V| NaoH | (ko)
glass ;
solution
3-1 1400 50 50 30 30 200
3-2 1400 | 100 | 100 60 60 200
3-3 1400 | 150 | 150 90 90 200

3-4 1400 | 200 | 200 120 120 200

3-5 1400 | 250 | 250 150 150 200

3-6 1400 | 300 | 300 180 180 200

3-7 1400 | 350 | 350 210 210 200

3-8 1400 | 400 | 400 240 240 200

3-9 1400 | 450 | 450 270 270 200

3-10 | 1400 | 500 | 500 300 300 200
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Fig. 4 Compressive Strength of Inorganic Soil Pavement
Material
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Fig. 8 FWD Test Before Accelerated Pavement Test
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Fig. 10 FWD Test After Accelerated Pavement Test
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(a) FWD Test Location Before Accelerated Pavement Test

C(wana). B(L-wp) . A-2(L-wp) . A-1(L-wp) .
e . B . A—Q. A—l.
C(R-wp) . B(R'WP). A—Z(R—wp). A-I(R-wp).

(b) FWD Test Location After Accelerated Pavement Test

Fig. 13 FWD Test Location
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