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Engineering Properties of Fiber Mixed Soil
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Abstract

Natural resources for the construction materials such as good soil, sand, and coarse aggregates have been
encountered to be short due to excessive use by human. Even though some soil has been found to be
unsuitable for construction materials, soil with reinforcement can naturally be an answer to these alternatives.
According to recently published papers on fiber mixed soil, fiber mixed with soil can improve shear strength,
compressive strength and post-peak load strength retention. In this study, a series of tests were performed
to clarify the characteristics of fiber mixed soil and to give basic data for design and construction and their
engineering properties, that is, unconfined compressive strength, splitting tensile strength, shear strength,
crack by drying, freeze-thaw, creep and Poisson's ratio, were investigated and analyzed. It has been shown
that fiber mixed soil is one of good alternatives for the civil and building construction materials.
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Table 1 Physical properties of soils
Liquid
limit
(%)
Suwon | 2.62 38 21 167 | 192 | CL
Hadong | 262 4 8 144 | 217 | CL
Balan | 267 | NP NP 175 | 141 | SM

Plasticity |  7amar | OMC
index(%) | (kN/m") | (%)

Specific

! USCS
gravity

Location
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Table 2 Physical properties of fiber elements

Fiber | Spectfic tensle Melting Youngss Diameter
lement | gravity| "8 pint(T)| TN |
(MPa) (MPa)

3B0~T70 | 164 3500 | 0.083
700~900 | 240 8000 027

Polypropylene| 0.91
Polyester | 1.38

Table 3 Fiber types and notations

Fiber length
(mm)| 6 | 12 19 25 38
Fiber elemen

Monofilament | g aned type

Polypropylene type
PP6 | PP12 | PP19| PPF19|PPF25|PPEF38

PE0.20 : diameter 0.20mm
{Monofilament type)

Polyester

e 238 AREA gy AMEHE YR
'é{ﬁr Zelo~g 29 27kAE ARl £33
ol B Table 28 2t A FHlol wet &
AHmonofilament type) &t WAH(fibrillated type),

2FFHE AHEsIsieH A7l digk 713+ Table
37

ARESEY 388 EAS B8] fa oA
A8 (KSF 2312), 4545 EAFKSF 2405),
5‘%"‘7&‘7*CA]@(KSF 2423 = ASTM C496),

AEAEAE, FEFENT, FEAFIANE, FYZ
(KSF 2453) ’3-2 ol *@(KSF 2438)% &
F3k3ict.

HHAEE o AlEHe AAS st A
24 10cm, 0] 20cm? ETE ARE3ElE, &
AEG 270 ool FAAE AR 1 BEAE
olg3l9ith. BHAPATAEL Narain Rawat’”
7} g Aol el o] aF-u (rubber strip) &

At Bty A3Elgod ABEEE 3
mm/min® YA sHeic) AEEAF e et
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Fig. 1 Tester and cycle for freeze-thaw test

(b)
Fig. 2 Creep(a) and Poisson’s ratio(h) tester

gl Qo) AHE 349 GH2E7) (digital
controller) & 72473t W8] (transducer) 7} 7
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Table 4 w3k Fof

g 2 ABHEL T @
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Table 4 Loading values at creep and Poisson’s raio
test of 0.3% fiber mixed soil

Age Failure Failure Test Test
( dag ) load stress load stress
YV | (kN) | (kPa) (kN) | (kPa)
7 182 1032 49 277
14 24.7 1397 9.8 555

stol BAA FRelN 2702 o9l A3 Dol
Wake] ZzZke 2 0.01 mm BH7H] 73] o)A
o9 BFNE TAAY 4Rz Ben TAAY
AolE 0.0l mm HYg7A 2Asgen, 2 3
Azl chsh 29 o Iukek WEEs V)|FEo R
dlo] FoldH S ArEdIglth FeE AP Fo}
$u) AR A" 717152 Fig. 29 2o
Ao Egole &9 AxFE] g AR
F) e ARgeiE, RS AR 3
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—@— mixing ratio:0%(soil only) ’
—&— mixing ratio:0.2%
—@— mixing ratio:0.3%
15.4 | —— mixingratio:0.5%
—A— mixing ratio:1.0%

18.5 | —@— mixing ratio:0%(soil only ) ’
— - mixing ratio:0.2%
18 | —e— mixingratio:0.3%
—&— mixing ratio:0.5%
—fr— mixing ratio:1.0%

Maximum dry unit weight (kN/m3)
Optimum moisture content (%)

PP6 PP12 PPL9 PPF19 PPF25 PPF38 PP6 PPI12 PP19 PPFI19 PPF25 PPF38

Soil type Soil type
(a) (b)
Fig. 3 Maximum dry unit weight and optimum moisture content of clayey soil (Suwon) mixed with polyp-
ropylene fiber
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N —¥— mixing ratt0:0.1% —¥— mixing ratio:0. 1%
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2 z
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£
S 2000 b —- P PY 2 300 |
o \ 2 1
D 1 15 !
= H e !
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>

1000 . L . . - 100 L 1 I

PP6 PP12 PPI19 PPF19 PPF25 PPF38 PP6 PP12 PP1% PPF19 PPF25 PPF38
Soil type Soil type
(a) Clayey soil (Suwon) (a) Clayey soil (Suwon)
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200 0 L . s . L
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Soil type
(b) Sandy scil (Balan)

Fig. 4 Unconfined compressive strength of clayey soil
and sandy soil mixed with polypropylene fiber
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PP6 PP12 PP19 PPF19 PPF25 PPF38

Soil type
(b) Sandy soil (Balan)

Fig. 5 Splitting tensile strength of clayey soil and
sandy soil mixed with polypropylene fiber
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Fig. 7 Results of compressive strength of plain and
polypropylene fiber reinforced concrete
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Fig. 8§ Maximum crack width of plain and polypro-
pylene fiber reinforced concrete
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Fig. 9 Total crack area of plain and polypropylene
fiber reinforced concrete
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