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Variation of Unit Weight and Compressive Strength by
Long-Term Dry Shrinkage of Reinforced Soil Mixture
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Abstract

In this study, the variation of unit weight and unconfined compressive strength were
investigated, calcium carbonate, quicklime, portland cement, 19mm length monofilaments
and fibrillated fiber were used as reinforcement materials. And calcium chloride was added

to cement and calcium carbonate reinforced soil mixture in order to accelerate setting and
hardening speed. It appears that unit weight is highest in calcium carbonate reinforced soil
mixture with mixing rate of 9%. According to increasing the amount of fiber in soil
mixture, the unit weight decreased. It shows that the more the amount of monofilament

fiber is added in soil mixture, the higher the compressive strength is, but the compressive

strength is decreased in fibrillated fibrillated fiber added soil mixture with more than 1.0%

of mixing rate.
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Table 1. Physical properties of soil

Specific | Liquid | Plastic
surface area | limit | limit
(em/g) | (%) | (%)

Y amax | OMC
(gf/cm®) | (%)

Specific

. USCS
gravity

263 4,028 385 21 165 182 | CL
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Table 2. Physical properties of calcium carbonate

) Specific . | Moisture Mean | # 325
Sp:sitﬁ; surface area At()e;o;r/pt;on content | pH | diameter | Residual
& (em/g) ¥ @) wm | (%)
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Fig. 1. Grain size distribution curve of soil

Table 3. Chemical properties of calcium carbonate
(Unit : %)

SiO; ALO; | Fe:O3 Ca0 MgO Ig-Loss

1.25 021 0.12 54.46 0.61 43.35
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Table 4. Chemical properties of quicklime

Specific | Specific surface | 1y () | Moo (%) | Si0, (%)
gravity | area (cm‘/g)
2.76 3388 8351 142 421

3507cm’/gq) RE ZEAC AWEE ALgsgo
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Table 5. Physical properties of portland cement

" Setting time Compressive strength
.. | Specific = 2
Speqﬁc surface area (h:min) (kgf/em)
2 mivg)
Cm/& | Initial | Final |3 days | 7 days| 28 days

315 3507 4:28 | 6:05 | 269 | 321 404
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Table 6. Physical properties of polypropylene fiber
- Melt Tensile Young's .
t D t
Type of fiber Shz?pe of Spea{lc Length point strength modulus l(ame )er
fiber gravity (mm) ('c) {kgf/cm®) (kgf/cm?) mm
PM type | Fibrillated 33x%10° 3.96x10* 0.08
0.91 19 168 - -
PF type Monofilament 23x10 3.3x10 0.68
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Fig. 2. Unit weight of reinforced soil moisture with according to variation of moisture content
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Fig. 3. Unit weight of fiber reinforced soil moisture with according to variation of moisture content
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