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Evaluation of strength characteristics according to expansion
amount of ground reinforced expanded polyol
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ABSTRACT

KEYWORDS

In this study, to quantitatively evaluate the strength characteristics of the inflatable liquid
used for the recovery of soft ground or partial settlement, the inflatable liquids were
prepared by dividing the inflatable capacity and the strength characteristics were
analyzed according to the conditions. The experimental group was divided into two
groups: relatively high expansion group and low expansion group. The specimens were
prepared by controlling the volume of 10 ~ 30% of the maximum expansion volume, and
the strength of the specimens were evaluated. The compressive strength of the high

expansion group and low expansion group was about 2.1 times.
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FAsted AR A-S AFsE T 18291 5 9] Wurtzdhk Hoffman©] 22 471 =22247] 33-&3} o] 4A ohd|o]
deS ALSRAIL o] Fof o, A, I, AsA ANE T ddEoket Wsde ey, LNGA%
ZAEokst tEof oo S8y, 48 FE T Thd Eokol M AREH AL ATH(Wood, 1990; Oretel, 1993).
AFS7H B AA71ee) Bl wie} /i oA E AASaL WigS Sot] tiitRe] SdTA, FAANE, s 2 5
2748k ok FEANE AR Aol A AeAte] B ZA7E 83 ARECR thFH AL 911, E&Z0]a Aol He A%A|
HE A2 E ol ik 8771 ok itk AefARkE BAs7] fleliA A9k, g, B, O, 1@ —C—ﬂ Y E ol g3t NFETHE
o] A-&H L 3, Olﬂ%d AR T F 29| YE o] 8 HFUTHL 37] 95, 28450 g1, AER QI3 7
AN, AT FEZAA 5 T 1= SAIA dA ol AHgE AL ‘E](Bergado et al 1990; Duncan and seed, 1986).
MeAE %‘—él 2 At E 0] Wol Algd EAA A st =35} 5o Aol ot AnighEo] W
ojof w& AWIHE ANFAIEol g Fgolh. dA I 44, o2t AA& 2] s AnEE IAFAF
< A Ei 742 9 Aol R E T gtk e o]y FHEC it ZIEolv Aol e BEe Ane F53%
of &l Beto] Q753 YTH(The Sooul Institute, 2014).
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2.1 SEF Al otolio] 2R U EMN

S eA ofHe FAI g eHE 2] (Urethane Polymer)2] o] AAJopd E7| 9} 259 Eo] A
FAE T =3 F3b-S Al dEEkgo] doju I AAH S FUIAT L A FAA FE5H 9 FAS)
HA 2l e 2P (1 584) AT 148(584) oFY F 27HA7F len], 290 oFl e MiPA B
HA7HAIZ FHo oA A T2 EF §ESSHA] 7] wjiEo AeldS 24T 4 ) 198 ofAe FAo
7] & 1] 3hge] ¥slel met Aelqd o] MEsE e 4ol Ak wehA ekl BN 20 g2 ARtnAFZH ol 2 AMEH
,198e ZIYE F2E9 ddRSF 2 2502 2t (Lee et al. 2015 Kim, 2011; Jeon and Jeon, 2015).
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TOoE TEHY, HEe 1A, oA 8 a3l 23e 99 SEA, AT RS, dEF A g5 3 gl F2
ol gHTh $UT AL FYFW $=8 AR FHE Table 13} Lk
Table 1. Urethane-based Injection Technique Material Characteristics by Usage
Classification For rock hardening For rapid hardening One-part type water-soluble
A Transparent Lemon yellow
Appearance B Brown Brown
. . A 40£5 4045
Viscosity(cps) B 1045 1045 100~150
Rise-time 60+10 10+3 60+10
i . A 1.08+0.02 1.10+0.04
+
Specific Gravity B 1.2020.02 1.2020.04 1.10+0.03
smell Almost none
Flammability Almost none (flash point about 2007TC)
Flexural Strength (x4) 715 60+5 2515
Expansion Ratio (Free Expansion) X 6-8 x 10-15 more than x 20
Compressive Strength (x4) 4543 39+3 15+3
Mixing Ratio (A:B) 1:2~3 1:2.5~3.5 -
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2.2 W3 ofolo] 1A HIFIE
1A {3 w7 S-S 8] (Polyol) 4719 MDIAl o] &A ok o] E(Isocyanate) & T3 % &) EFunte] A4S
ol RS e AR 3AA Y WETRE FAtH, o] ZtukkEe F w7 S SIS — 7hENkg — dak

— 7taRkgo] AU E o] FojA W AF w242 Fig. 13 Zth(Wood, 1990).

Neutralization reaction
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~N=C+HO~—>~N-—C — O ~
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Polyisocyanates  Polyol QAAE
Hydrolysis reaction
H

~N—C+ HO—> ~N — C — OH

Foam reaction

H
|
~ N = C— OH—>~NH2+002T
I
O
otol =
Crosslinking reaction

H H H

~NH2 +C =N~ — ~N— C— N~ +C =N~—>~N —C —N —C —N ~
I I I I

Fig. 1 Reaction Formula of Cementation Reaction

Ee)83} olaNoho|E EREAY Aol BRHE 153502 HINS0T TFB A BYLOE Astel 15E Pk
o U9lo] HE A YEYL ANe] AT olU T FFHOE st ANIAE WAY 93, BFYA FFE L
Fw Aure] 9 Aol whe G ol Aol ASH Felee 10~257k4) BHS 2 BARA Aol Eghy
Bhel wel selol Al 209744 Ao Thsiet,
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Fig. 2 Compressive Strength Test Specimen

Fig. 3 Apparatus of Compressive Test

Table 2. Item of Compressive Strength Experiment

Classification Contents
Expansion agent A B
Days lhr, 12hr, 1day, 3days
Expansion volume control 10%, 20,%, 30%
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Fig. 4 Result of Strength Test with Expansion Type
Table 3. Strength Results as Expansion Agent and Curing Time
Classification Contents
Expansion Agent A B
Time 1hr 72hr 1hr 72hr
Expansion Volume Control 10% | 20% | 30% | 10% | 20% | 30% | 10% | 20% | 30% | 10% | 20% | 30%
Compressive Strength(MPa) 138 | 1.62 | 201 | 282 | 348 | 3.67 | 155 1.7 173 | 1.57 | 1.72 | 1.73
Density(g/ cm) 0.306 | 0.336 | 0.367 | 0.306 | 0.336 | 0.367 | 0.168 | 0.185 | 0.201 | 0.168 | 0.185 | 0.201
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Fig. 5 Strength change rate with time
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Fig. 6 Strength characteristics with density
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