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Experimental study on usability of soil pavement using weathered
granite soil and organic solidification agent
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ABSTRACT

The method to replace asphalt and cement is needed to reduce the carbon emission on road. Polymeric material which
is light and easy to handle while having complex function with less carbon emission would be highly effective when it replaced
soil pavement containing cement. This study is intended to identify the usability of soil pavement containing organic
solidification agent only through the field test. Pavement on bike trail still satisfied required bearing capacity coefficient in
3 months. Pavement after passing 1.6 bil units of bike through pavement acceleration test that simulated a long—term
serviceability during a short—time still remained unaffected, demonstrating a long—term serviceability of soil pavement.
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Table 1. Characteristics of granite soils

Type Symbol and Unit Characteristics
Specific Gravity G, 2.59
Maximum Dry Unit :
Weight Ydmaz (kN/md) 19.8
ti Moist
Optimum Moisture OMC (%) 90
Contents
California Bearing CBR 320

Ratio
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Fig. 1. Particle size distribution of granite soil
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Fig. 2. Compaction test result of granite soil

Fig. 3. Constitution of soil pavement
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Table 2. Characteristics of binding materials

Type Polymert Polymer2 Polymer3
Color Ivory White Ivory White Ivory White
pH 5 10.5 7
Viscosily 0,86 018 10~ 30
(Pa-s)
Specific Gravity 1.08 1.017 1.04
Contents of Solid 545% 47 1% 56 ~ 58 %
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Table 3. Mixing ratio

Mixing Ratio
Type Binding Granite
Wat
Material (g) ater (g) Soils (g)
Polymer 1
Polymer 2 15 75 100
Polymer 3
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Fig. 5. Accelerated Pavement Tester

Table 4. Features of Accelerated Pavement Tester

Classification Specification
Test Section 2X[Width:3.5 m, length: 4.0 m, depth:0.2m]
Load 18 ton
Average : 20 Km/h
Speed
Maximum : 30 km/h
Environmental o o
-20 C ~ C
Condition 20 + 60
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Table 5. Axle load equivalency factors for flexible pavements
(AASHTO, 1986)

Axle Pavement Structural Number (SN)
Load
(kips) 1 2 3 4 5 6

2 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0,0002 | 0.0002
4 0.002 | 0,003 | 0.002 | 0.002 | 0002 | 0.002
6 0.009 0.012 0.01 0.010 | 0.009 | 0.009
8 0.030 | 0035 | 0.036 | 0.033 0.031 0.029
10 0.075 | 0.08 | 0090 | 0085 | 0079 | 0076
12 0.165 0.177 0.189 0.183 0.174 0.168
14 0325 | 0338 | 0354 | 0350 | 0.338 0.331
16 0589 | 0.598 0.613 0.612 0.603 | 0.596
18 1.00 1.00 1.00 1.00 1.00 1.00
20 1.61 1.59 1.56 155 157 1.59
22 2.49 2.44 2.35 2.31 2.35 2.41
24 3.7 3.62 3.43 3.33 3.40 3.51
26 5.36 521 488 4,68 477 4.96
28 754 7.31 6.78 6.42 6.52 6.83
30 104 10.0 92 8.6 8.7 9.2
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Crushed Stone
(Anti-Freezing Layer)

(a) Sectional view of pavement
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Fig. 6. Features of pavement

(b) Measurement of displacement
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Fig. 7. FWD test
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Table 6. Unconfined compressive strength and water content

Drying Time Al
in a Drying Oven er
Type Water—Logged
3 Hour |24 Hour
Unconfined
compressive 1170.0 | 3460.0 385
Polymer 1 Strength (kPa)
Water Content (%) 11 0.2 10.9
Unconfined
compressive 280.0 | 1,683.0 233
Polymer 2 Strength (kPa)
Water Content (%)| 2.0 03 10.5
Unconfined
compressive 237.0 | 2,099.0 272
Polymer 3 Strength (kPa)
Water Content (%)| 2.0 0.4 10.6
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Table 7. Weather information of field test

Type 2014, 12 2015, 1, 2015, 2,
Precipitation day (day) 7 8 8
Maximum rainfall
(mm/day) 6.9 6.6 9.5
Highest t?mperature 70 97 103
(€)
L tt t
owes (%én)pera ure 156 130 143

Table 8. Result of Plaste Bearing Test

Rainfall Ultimate load | Settlement
condition (KN/m?) (mm)

Before 630 1.35
After 630 203

Allowable bearing
capacity (kN/m?)

Over 210
Over 210
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Fig. 11, P=S graph of soil pavement
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Table 9. Results of FWD

Load Sensor location (inch)
Type
(kN) 0 12 24 36 48 60 72
4672 760 182 29 18 16 21 6
63.48 922 218 38 24 21 28 10
Settlements before the Accelerated 4856 791 182 57 18 17 2 6
Pavement Test
(micron) 64.89 916 212 37 25 22 29 10
48 42 791 173 25 18 17 22 6
65,81 935 212 38 26 23 31 10
43.47 670 133 43 23 14 9
Settlements After the Accelerated 59,45 8o 176 59 33 20 3
Pavement Test
(micron) 43.40 651 134 43 23 14 9
59.80 798 176 58 34 20 14 10

Table 10. Resilient modulus and Effective modulus

Type Resilient modulus Effective modulus
Settlements before the Accelerated Pavement Test 352 28710
(Mpa)
Settlements After the Accelerated Pavement Test 368 304,69

(Mpa)
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Fig. 12. Surface after Accelerated Pavement Test
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