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Abstract

Fluidized soil cement is a kind of soil-cement made with soil, water and solidification materials. It has high
flowability but it does not have the elasticity, and so suffers sudden breakdown. We have been trying to improve the
performance of fluidized soil cement, and recently found that its performance was improved by adding PVA fiber.
However, PVA fiber is expensive and difficult to acquire, so we are attempting to use a vinyl string substitute with
the PVA fiber. In this study, we cut the vinyl fiber into small pieces. Furthermore, we investigated the elasticity and
dry shrinkage characteristics of fluidized soil cement containing vinyl string fiber. As a result, fluidized soil cement
containing fine vinyl string fiber has superior toughness. It was found that the dry shrinkage of sandy soil is smaller

than cohesive soil.
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Fig.1 House and retaining wall using PVA fiber.
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Fig.2 PVA fiber (left) and plastic string (right).
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THB L. “OBET, Eol-bto—fARnar 2y Table 2 Details of PVA fiber and UFPP fiber.

= By F—DHATH PRSI EITED, #ikikic Name PVA fiber UFPP fiber
ESNRD. ESHME, FTEORSICUIV 2527, Fiber diameter 0.04 0.1~0.2
“h#% UFPP it L i+ 5 2 Lo L. av s J—ta (min)

v A —TEMT 28, MRz 7 ) — by ¥ —I1C#
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g L7 2 2 A, Table 2 1T X 912, PVA ki Dk
HEME X 0.04mm T& Y, UFPP ###EIE 0.1mm 75 0.2mm
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Table 3 & Table 4 [Z7”9. F7oRIAMBEMAM A Figd & Table 3 Physical properties of soil samples.

Fig.S Iz /71\' 'j— . Composition ratio (Mass ratio) | Density Liquid limit Plastic limit | Plasticity index
) ) Clay : Sand | (gem’) (%) (%) (%)
Table 1 Specification of the concrete cutter. 3 ; 7 26 T T08d Y
Shape of the blade | Speed of revolution | Diameter of chip saw | Diamond rim thickness 6 4 2.7 31.32 15.56 15.76
7 3 2.7 30.2 19.26 10.94
8 2 2.7 - - -
» 9 1 2.7
4200min’ 305mm 3mm 10 0 2.8
Table 4 Physical properties of Kuroboku soil.
. Density Liquid limit Plastic limit | Plasticity index
Soil sample 3
(g/em’) (%) (%) (%)
Kuroboku soil 2.61 83.25 62.17 21.08
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Fig.3 Making method of the UFPP fiber. Fig.5 Grain size distribution of natural soil.
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Table 5 Mix proportions of fiber length.

(SSO;IIS?ES;‘; Sandy soil(7:3) Cohesive soil(3:7)
Water content
%) 30
Additional
quantity of
solidification 300
materials
(kg/m”)
UFPP fiber 12mm
. UFPP fiber 24mm
ngb"e?he UFPP fiber 36mm
PVA fiber
No fiber
Additional
quantity of fiber 0.4
(%)
Ww/C
%) 250 550
Material age 7th
(days) 28th
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Table 6 Mix proportions of shrinkage experiment

Add‘:_l:’“alf Additional
Soil sample [Water content] ql}aPly? Kind of | quantity of | W/C
solidification
. the fiber |  fiber
materials
Sand:Clay (%) (kg/m) (%) (%)
10:0 70
9:1 UFPP 120
8§:2 30 300 fiber 0.4 200
7:3 24mm 250
6:4 300
width 1
width 2
width 3
10cm

10cm
Fig.6 Measurement points of the specimen.
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Table 7 Flow value of sandy soil using UFPP fiber.

Maximum |Minimum flow Flow value
Soil sample | Kind of fiber | flow value value Picture
(mm)
(mm) (mm)
UFPP fiber | 506 255.4 259
12mm
Sandy soil | UFPP fiber 23 20.15 226.075
24mm
UFPP fiber 212 200 206
36mm
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Fig.7 Stress-strain curve of the sandy soil.
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Table 8 Flow value of cohesive soil using UFPP fiber. ~ I gggggz:gﬁz
Maximum Minimum Fl I 0.5 Il \ = -+ UFPP fiber 36mm
Soil sample | Kind of fiber [ flow value | flow value O(W va) ue Picture . 'l . N N PVA fiber
(mm) (mm) mm ‘\'g H .] ‘.. " S —_ No fiber _
I
UFPP fiber = oy N R e IPR
2133 207.5 210.4 5 't . B i N
12mm 503 T -
7 R .
-g : E P \/\ T
% 02 14 E '.. N~ N~
5 | .
Cohesive soil UFPP fiber 250.2 230.85 240.525 g‘ ,' . ‘e,
24mm g o Cees,
&) 0.1 T e .
" :
0o - + —t S—
UFPP fiber | 105 180 189.3 0 5 10 15
36mm . ~ Stain (%) . .
Fig.8 Stress-strain curve of the cohesive soil.
Sandy soil
Kind of fiber UFPP fiber 12mm UFPP fiber 24mm UFPP fiber 36mm PVA fiber No fiber
Fig.9 Break down condition of sandy soil specimen.
Cohesive soil
Kind of fiber UFPP fiber 12mm UFPP fiber 24mm UFPP fiber 36mm P VA fiber No fiber

Fig.10 Break down condition of cohesive soil specimen.
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Fig.11 Shrinkage result.
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