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Abstract

In this study, the engineering properties including bearing capacity of subgrades stabilized with a binder are analyzed
by laboratory and field experiments. The main components of the binder are CaO and SO;. After the binder was mixed
with a low plasticity clay, the passing rates were relatively decreased as the sieve mesh size increased. Not only did
the soil type change to silty sand, but engineering properties, such as the plasticity index and modified California bearing
ratio (CBR), were improved for the subgrade. A comparison of the compaction curves of the stabilized subgrade and
field soil compacted with the same energy demonstrated an increase of approximately 6% in the maximum dry unit
weight, slight decrease in optimum moisture content, and considerable increase improvement in grain size. In the modified
CBR test, the effect of unit weight and strength increase of the modified soil (with a specific amount of binder) was
remarkably improved. As the proportion of granulated material increased after the addition of binder, the swelling was
reduced by 3.3 times or more during initial compaction and 6.5 times by final compaction. The unconfined compressive
strength of the specimens was maintained at the homogeneous value with a constant design strength. The stabilized
subgrade was validated by applying it in the field under the same conditions; this test demonstrated that the bearing

capacity coefficients at all six sites after one day of compaction exceeded the target value and exhibited good variability.
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Table 1. Properties of the binder

AR o we 2% Bel-
Ghe A R AR B

5 A YAkEe vl RAE

1316} ARE wAd

g0, of

£ ool AN TekA 253 BAT BEUS
HlEo] B 5

o] H7HAIE &3 A= o]tk Table
12 AF2E 3R 0] Ee-3lekd EA

2ojolofA] 47k 3 Lehjoict. vl
22 EAT 3 482 CaORA X5
EoL QAR Si0, thAl SOs7} theF 95
Al% Zlo] EAo|tt. &, & Ao ARGE 1151A| <]
AEL Ca0>S05>Si0>MgO, ZEHME AHEE CaO>
Si0,>AL05>S0;, ZT}o]of| A= Si0>ALO>Fe,054 2.

zafol7t e,

o T E
de 1 =W

o[n N
ruln il

Unit Test Portland cement Fly ash
Specific gravity a/em’ 3.01 3.05~3.15 >1.95
Fineness (Specific surface area) cm?/g 3.525 (>2,800) <40
SO3 23.3 1~3 0.1~5
Na20 0.44 0.2~1
0.5~1.3
K20 0.25 0.2~1
. Ca0 50.4 60~67 0.1~1
Chemistry %
MgO 2.75 0.1~4 0.1~2
AlO3 1.15 3~8 20~30
Fe203 0.38 0.5~6 3~10
SiOz 13.8 17~25 40~65
Table 2. Properties of raw subgrade materials
Item Unit Reference” Test Remarks
4.75mm % 25~100 99.1 KS F 2302
0.075mm % 0~25 58.8 KS F 2302/2309
Max. size mm <100 9.5
60% size mm 0.1
Particle size 30% size mm 0.01
10% size mm 0.0019
c, 53
C, 0.5
UsCs - - CL
Plasticity index % <10 12.2 KS F 2303
Natural water content % - 25.3
Density % - 2.634
Porosity % <42 34.7
Modified proctor OmMC % 14.2
test (D) Vamaz g/em’ 1.823 KS F 2312
Modified CBR % =10 9.8 KS F 2320

" Ministry of Land, Transport and Maritime Affairs (2011)
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Table 3. Design of strength for subgrade materials
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Settlement Kso Req. strength Mixing strength
Pavement (mm) (MN/m?) (MPa) FS (MPa)
Asphalt concrete 2.5 200 0.5 1.5 0.75
Cement concrete 1.25 150 0.188 1.5 0.282
Table 4. Conditions for laboratory mixing test

Type Field material (kg) Binder (kg) Water content (%)

A 1,700 90 14.9

B 1,700 70 14.8

C 1,700 50 16.6

Table 5. Compaction energy for manufacturing specimens

Compaction type Rammer Number of times Specimen size Compaction eneray
Weight (kg) Drop height (cm) (N) (cm) (Ec, kg/om?)
Standard proctor A 2.5 30 3(layer) x25(N) 10x20 3.58
Asphalt rammer 4.5 45 3(layer)*<9(N) 10%20 3.48

108 gt=XlgtEstE

& M4 Mies



JLBHA| ol 7HE B2 Type-Ae 3%
511 Type-Bof C= 7Y 5 W
1=la o]
= AN

o FAIA thato] 33t

3 A3} Fig. 1] veht

o uje 49l Fob FEE} S
7

FHEY A H=of tiste] oA o3
e 7Y F AEASHAE 325 Fig 200 HERARL

ol S-St ASHA| ol whE 7
=57k A9 ARl 77k AlEdniet 23 e
ek wh2bA Fig 2258 AA sl sigshe
S| Fdge 24ske Hlelle FEvh flvk 1=

E\

=

Unconfined compressive strength

= /
0.4 —o—TYPEA | |
0 —=-TvPEB | |
—A—TYPE-C
0 T T T T T
2 3 4 5 6 7

Curing time (day)

Fig. 1. Strength changes with curing time

Table 6. Properties of improved subgrade materials
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Item Unit Reference” Test Remarks
4.75mm % 25~100 78.1 KS F 2302
0.075mm % 0~25 38.1 KS F 2302/2309
Max. size mm <100 37.5
60% size mm 0.86
Particle size 30% size mm 0.018
10% size mm 0.0057
c, 151
C, 0.1
USCS - - SM
Plasticity index % <10 7.8 KS F 2303
Natural water content % - 15.8
Density % - 2.693
Porosity % <42 28.3
Modified proctor OMC % - 14.0
test (D) S glem® - 1.931 KS F 2312
Modified CBR % =10 76.0 KS F 2320

" Ministry of Land, Transport and Maritime Affairs (2011)
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Table 8. Laying thickness and number of times of compaction

Laying thickness

Thickness after compaction

Number of times of compaction
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