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Based on Soil Compactness and Curing Period
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ABSTRACT : This study aims to provide basic data for soil packaging differing in accordance with the strength characteristics of
mixed soil, using E.S.B. (Eco Soil Binder), an eco-friendly hardening agent, based on the type of soil. The soil used in this study
is weathered granite soil readily collected in and around Korea, and is classified into SW, SP and SC according to soil classification
systems. The test piece for the unconfined compressive strength test has dimensions of 50 mm in diameter and 100 mm in height,
with the mix ratio of E.S.B. proportional to the weight of mixed soil changed from 5% to 10%, 15%, 20%, 25%, and 30%, where
compactness of 90% and 100% were applied according to each condition to analyze the unconfined compressive strength characteristics
at material ages of 3, 7, and 28 days. Also, the ratio of soil packaging standard strength and unconfined compressive strength was
calculated to determine the optimal E.S.B. mix ratio, whereby the field applicability of the unconfined compressive strength using
the estimation equation of ACI209R was evaluated.
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shR sty oo EAS =1 gtk Table 1. Physical properties of soil
Property Unit SwW SP SC
Unit weight, , kKN/m® | 19.8 21.5 19.9
2- gg,“ﬂ Liquid limits, LL % 29.3 - 33.1
Plastic limits, PL % 24.7 - 21.9
2.1 EHé}I-AIEQ_I glli!-x_-ll EAO-I Plastic index, PI - 4.5 - 11.3
Specific weight, G, - 2.65 2.65 2.7
2 AYo AHgH IAFEE= vt diFEe Aol Uniformity coefficient, C, - 10.2 5.9 -
WA= ol oks 3t R (SW), AEZ ®#(SC), 7 §9 Coefficient of curvature, C. - 1.2 0.8 -

48 Unconfined Compressive Strength Characteristics of ES B, Mixed Soil Based on Soil Compactness and Curing Period



2.2 E.S.B. 13xi2 EM

£ 4%ef A5 ESB.E A 915 71E e
ol BEEEACAUEY PR LAk BE
ZENCAMES] F 74 U AerKSD), 24(Ca), &
Sl(AlD, BAQ)R FAH ] glon], ZEFTte] G
% UjAs FaQlAE ghaeh 24ro) A Bt

COT} Aeirhet Akao] Btk AR (5i0,)2] Fe

e 4= 9le. Table 2 HEEERSAHE 42 &

27t 52 A5 =53k AEULE 11 £E9] T4
A7}s T o & 2&71s3lcH(Park et al., 2013). whelA]

tddelrke FEs] sl GAE ol8sto] ofF 800~
1,000 CoflA 422} 5 Ak = v d ek E-8st3irh
T v dEvret AdEe Bk ed diEoR
Mg AAsi A3l FEE AdolA A 4= e
2 AoMs AT FAY s s A8l A
el HraUERS S8t stetd A F6
RALE B S ‘Eg—s} t}. ES.B.9} HEZEH=AT
3 A% ES.B.oA =t

=] o
= =
ERR %?JHIEOI 1391 A0 wla) s
1
2
T

Of

>~

r-]r:

Table 2, Portland cement composition analysis
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Table 3. Physical properties of soil stabilizers

Element Property E.S.B. Ordinary portland cement
Si0, 20.07 33.8
Al,O, 5.21 12.9
Fe,O, 2.96 3.2
CaCO, 63.08 40.6
MgO 2.67 42
SO, 297 2.6

Specific weight 3.08 2.84
Heat ?;Z()iration 12.59 39

Initial set (h:m) 00:50 04:20
Ended set (h:m) 01:15 07:45

Table 4, Physical properties of soil stabilizers

Property Soil environment conservation act
Element Apprehension Measures
(mg/kg) (mg/kg)
Cd 12 30
Pb 400 1000
Cu 200 500
Hg 16 40
Cn 120 300
ot 12 30
As 20 50

Table 5. Physical properties of soil stabilizers of soil stabilizer

Element Property Atomic weight (g) Element ratio (%)
Si 7.17 13.65
Na 0.50 0.96
K 0.21 0.39
Ca 30.36 57.8
Mg 0.34 0.65
Cr 0.01 0.01
Fe 0.09 0.17
Mn 0.01 0.01
Al 4.72 9.0
C 9.10 17.3

Property Cement E.S.B.
Element (mg/kg) (mg/kg)

Cd 5 1
Pb 217 9
Cu 132 0
Hg 0.02 0.005
Cn 0 0
ct 13 0.05
As 23 5
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