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Mechanical Property Enhancement of Water Soluble Polymer
Pouch for Ground Reinforcement
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ABSTRACT

We developed a polymer pouch using PVP that is water soluble in the precedent study. Yet melt viscosity was so low that
it was not possible to produce hemispheric type which is essential for mass production, therefore we used another material
to make the polymer pouch. It enabled to figure out a water-soluble transition and mechanic physical property of PEG that
is newly chosen, and to blend the PEG with LLDPE and TALC followed by result. So, we could implement an evaluating
property on blended proportion. It is important to find out a proper blending ratio throughout an experiment since its property
is different or varied followed by each proportion as a water soluble character is conflict to a solid character. With the
blending technique we were able to produce the polymer pouch enhanced for a tensile force and an impact intensity
maintaining a water soluble character. We could identify a ground solidity effect of the polymer pouch as a result of a
direct shear test using the product developed.
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(a) PEG Sampling
(Stick type)

(b) PEG Sampling
(Hemispheric type)

(d) Solubility test result

(c) Solubility test

Fig. 1. Solubility test of PEG sampling

-
2

g

L L L L |

Dissolution time (min)

g

I (N N T N T T N N N Y N O T T O |

10000
PEG Molecular weight

20000

Fig. 2. Solubility test result based on molecular weight

22 ARGShE ST mete] F=F Aol7h AXA H
F& 2=l SdYS sHA =T, o]
7o) Eejm o] ol AA Aol & A
Zagt 27t golg]ow sl Eejw A
¥ %(Crosslinking)2 o7& 4= gtk o]2f3t &
2 *}%:rL—% HE 7k sAE GBS A
= WSt Bk ofyet IR0 83 545 Hold
d 4 ek 237] o] E2 g AME &

HE PEGE} 2338 5312 7HK]2L §lojof gHl(Croce et
al., 2001; Zhang et al., 2002). o|&{3t A& E2A]7]=
eIHS 1 e SULAS okl 24 B2
A EBelnle] b 24 JES 2T
Zg|H S 9Ho 2= AE7|(Mini molder) S ARE-3}
of FelolE 8417 7, S8 BeE HAL Fofof

=1

T

= =2

E'_

A AERo] 7hsstAARE AT B AT we- E mai e e A}g3lth o]5 Zo| LDPE(Low
of Eilg& ST 7IAIA AE=E elor & RO 1 Density Polyethylene)7} 714 & 209l 110°CoA &
ohool2fRt E2H e 24 28S fldl 84 E2HYA go] Ho] PEGee] Edlgo] 71 Adlel Zejujg A4
PEG?} th2 Ee|HE Ed9sHA HH, Ee 5349 519t} E3F TR Zo|A LDPE:= 2474 =7} 714
ZIAA B4 AL AR oFEoel EdYl AM 23 Exe o#A gt 1#EE LDPES %7_3,70%57}
H Eon SRS EAXRAL 83T PEG 20,0009] 5= ] o tko pEGe} Balt)sle] PEGY] oFst 7] 4|14 BAL
e oF 65°CE, oh2 Efol] Bl v %2 A= & mel & 5 97 HrkRaj et al, 1990).
4= Q1% Araujo et al., 2013; Qureshi et al., 1990). &3
Table 1, Property of Polymers (Qureshi et al,, 1990; Raj et al., 1990)
Polymer Melting Point (°C) Impact Strength (J/m)
LDPE 110 700
HDPE 141 130
PP 172 80
PS 241 28
PET 275 70
Nylon 6 223 25
Nylon 6.6 280 10
RHretE 718578 849 Z2l0 I J7|AX 2443 223
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Fig. 4. Structural differences between LLDPE and LDPE

(b) After 4 hours

Fig. 5. Solubility test of complex sampling

Fig. 6. Cross—Section of PEG & LLDPE Composites Using
FE—-SEM
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Fig. 11. Sampling by mixing ratio
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Table 2, Mixing Table of Admixture (Yu et al,, 2017)

Rapid Hardening Ultra Rapid Joomunjin Expansive )

Portland Cement Cement Sand Al Powder a0 Additive Admixture

210 g N0 g 1800 g 45 g 349 349 39
Table 3. Prameters of Soil (Kim et al., 2017)
' Direct Shear Test
GS Vdn‘m3 Vdmax3 USCS
(g/cm’) (g/cm?) ¢ (g/cm?) @ ()

Sand 90% + Clay 10% 2,625 1800g 459 0.0006~0,0074 35,21~40.8 SP-SM
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