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Comparison of Compressive Behavior Characteristics between Unreinforced
and Reinforced Lightweight Soils for Recycling of Dredged Soils
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ABSTRACT: This paper investigates strength characteristics and stress-strain behaviors of unreinforced and reinforced lightweight soils.
Lightweight soil, composed of dredged soil, cement, and air-foam, was reinforced by a waste fishing net, in order to increase its compressive
strength. Test specitens were fabricated by various mixing condifions, such as cement content, initial water content, air content, and waste
fishing net; then, unconfined compression tests were carried out on these specimens. From the test results, it was shown that reinforced
lightweight soil had different behavior after failure, even though it had similar behavior as unreinforced lightweight soil before failure. The
test results also showed that stress became constant after peak strength in reinforced lightweight soil, while the stress decreased continuously
in unreinforced lightweight soil, It was observed that the strength was increased due to reinforcing effect by the waste fishing net for most
cases, except high water content greater than 218%. In the case of high water content, a reinforcing effect is negligible, due to slip between
waste fishing net and soil particles. In reinforced lightweight soil, secant modulus (E50) was increased, due to the inclusion of waste fishing

net.
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Fig. 1 Conceptual diagram of lightweight soil
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Table 1 Physical properties of the dredged soil

Water Specific | Liquid | Plastic | Plastic | Passing of
content (%)| gravity |limit (%) |limit (%)| index | No.200 (%)
125 2.60 39.2 20.7 18.5 81.2

Table 2 Chemical properties of cement
SiO; | ALOs | Fes0s | CaO | MgO | Na:O | 505 | FCaO |IgLoss| K0 |Sum
20.9 {5.67 | 2.74 | 625|336 | 014 | 2.34 | 0.5 | 1.32 | 1.05 | 100
Table 3 Properties of air-foam
Specific| Ph | Saponifiva | Precipita |Salinity {Unit weight
gravity | (4C) |-tion value | -tion value| (%) (g/cm®)
1.03 7.1 530 0 1.7 0.047
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Fig. 2 Schematic diagram of the air foam generation
device
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Table 4 Mixing conditions

Catalog Mixing conditions

125, 156, 187, 217, 250

Initial water content, Wi(%)

Cement content, Ci(%) 8, 12, 16, 20
Air-form content, A(%) 1, 2,3, 4,5
Waste fishing net O, X

Curing time, T(day) 28

Fig. 3 Unconfined compression test
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. 4 Characteristcs of stess-strain behavior with respect to

the cement content



o

THE AEe

o

O-wz= 126%
- = 166 %
£ w = 187 % |

- e
i

)
1

o

|

)
|

Vacuafisad c amprassve stwoss (Had

|

Jaol stmia (W

(a) Thrreinforged lightwreight sofl

~ = 125%)"\’_
~g-w= 1EBA %A
- w= 107 %A [
~fy-w=218%A |

~E w= 260 %A

J

B g 4 3 28 3 8 8
ﬁ;ﬁ“

)\

Uecuafisaod cam promiva stras kPa)

(=]

h-l:un- [!-l

(b) Reinforced lightweight soil

Fig. 5 Characteristics of stess-strain behavior with respect to
the initial water content
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(b) Reinforced lightweight soil

Fig. 6 Characteristics of stess-strain behavior
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