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A Fundamental Study on the Application of Water Souuble
Pouch for Ground Reinforcement
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ABSTRACT

There have been a number of water and sewer pipe breakdown reports followed by ground subsidence. Also, the excavating
works for construction due to overcrowding of city have been common. Particularly, in urban areas ground becomes unstable
because of the lowered lifeline sinkage followed excavation and backfilling. In order to solve the problem, some reinforcement
works for ground by rod tamping or grouting have been applied. However, it is hard to predict when the buried utilities
in underground will be damaged. Also, there is a limit for the underground exploration and investigation methods. Therefore,
in this study, the estimated about the water soluble polymer pouch including poor mixed admixture which is designed to
eliminate the dangerous factors. The reinforcement strength of this method was confirmed by verifying three points: meltiness
in a certain period, water solubility in the ground water level, and characteristics of the pouch, which can be stored in
daily conditions. It is also proved that this method allows to keep the ground from getting weakened in the installation

of water and sewer pipe along with back filling materials.
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(b) LDPE

Fig. 1. PVP / LDPE SEM Image

Table 1. Characteristics of Tensile Strength by Polymer Blending

Specimen Tensile Strength (Mpa) Coefficient of Expansion (%)
Raw LDPE 211 365
73 15.3 240
55 13.4 31
37 1.6
Raw PVP 81
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Fig. 2. PVP/LDPE Film Made by Hot—pressed Method

Table 2. Mixing Table of Admixture

Ultra Rapid Joomunjin Expansive Admixture Al Powder
Cement (g) Sand (g) Additive (g) (9) (9)
Admixture (Minerals) 300 9 0.3 30
Table 3. Characteristics of Ultra Rapid Cement
SO03 (%) Loss of Ignition (%) Density Setting Time (min) Stability (%) lz(lgrig/e;s
i Initial End
Utra Rapid 14 28 2.90 e N 0.05 5089
Cement 28 32
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(a) Film Polymer Initial (b) Film Polymer 3 min later (c) Film Polymer 20 min later

(d) Admixture Polymer (e) Admixture Polymer Pouch (f) Admixture Polymer Pouch
Pouch Initial 3 hour later 72 hour later

Fig. 4. Water—Solubility about Polymer Pouch
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(c) Relative Humidity 70%

Fig. 5. Humidity System and Humidity Condition
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Table 4. Change of condition followed by time
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(a) Polymer Pouch Installation Place

(c) Soil Box Front View

(b) Soil Box Bottom
L =

(d) Soil Box Side View

Fig. 6. Soil Box Experiment
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(d) no.3 Pouch (90 min later)

(e) no.4 Pouch (120 min later)

Fig. 7. Change of Inside condition followed by time
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