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Abstract The purpose of this study is to estimate crack reduction properties of covering concrete with fibers in
basement. Air contents, slump, compressive strength, tensile strength and plastic shrinkage has been tested to conduct
the optimum addition ratio and type of fiber. The results is a following. For the properties of air contents, all of the
specimens added fibers shown the higher than plain concrete. For the flowability, slump decreased about 40-80%
when all of the specimens added fibers. For the strength properties, the specimens added nylon fiber shown higher
compressive and tensile strength about 5-15% comparing with other concrete. For the plastic shrinkage, cracking
decreased when the fiber added comparing with plain concrete. Especially, when nylon fiber added in the concrete,
the plastic shrinkage did not occurred. For the overall consideration, when the addition ratio of nylon fiber is 0.6%,

the press concrete is identified as showed optimum properties.
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[Table 2] Mixing Design

Specific Weight(kg/m)
Water Cement Sand Gravel | Admixture
25-18-150 180 328 940 805 146
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[Table 3] Chemical and Physical composition of Cement

[Table 4] Chemical and Physical Composition of

Aggregate
Ty Coarse Fine
P Aggregate Aggregate
Maximum size of _
2 5
aggregate (mm)

Fineness Modulus 6.8 2.85
Specific Gravity .
/o) 257 257
Absorption(%) 1.32 2.33
Bulk Density of -
Aggregate (kg/m’) 1,700 1750
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g4 542
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[Table 5] Physical properties of Superplasticizer

Main Type  Color Density ~ Chloride Toxicity
component

L light 118
Polycarbon  Liquid brown 005 X X
224 MR

2 g AHEEE A6 CL-SA, CL-UA, PP
A PVARH, NYAF2A 2 479l ged S4e

Table 63} 2t}

[Table 6] Physical Composition of Fiber

Type

CL-S | CL-U PP PVA NY

Fiber Diameter (mm)| 0015 | 0016 | 007 | 0010 | 0.023

Type Type I Portland Cement
Fineness(cm?/g) 3,266
Density(cm”/g) 3.15
Si0, 20.71 cs | w2
AlLOs 556
Chemical Fex03 303 GS | 2300
composition Compound
?;:) Ca0 6225 | composition
(%)
MgO | 340 GA | 960
SO; 2.50
GAF | 920
LOI 142
222 =X
FEAE Bm olatel A4S g, B
= 5mm olste] FEAE Agelglon, Yrt FeD
Ask A BF FEYERERA ol BEF 2R
o] AHgsiith. #A10) 8214 S4E Table 4ol ek

Atk

816

Density(cm’/g)

Fiber Length (mm) | 292 5 19 10 16,9 12

Melting Point(C) 270 230 162 220 225

Tensile

510 700 560 1000 8%
Strength(MPa)

Modulus of Elasticity

6.1 85 35 15 5.17
(GPa)




CL-S: Cellulose Super Cone
Cell
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PVA: Polyvinyl Alcohol

[Fig. 11 Images of Fiber
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[Table 7] Results of Air Contents Test

Air Contents(%)

Type ” - -

Initial 30min 60min

Plain 38 35 34

CL-S0.6 42 38 35
CL-S1.2 39 35 34
CL-U0.6 44 40 40
CL-U1.2 43 40 39
PP0.6 44 44 4.0

PP1.2 43 4.2 38

PVA0.6 43 38 35
PVAL2 41 36 33
NY0.6 4.2 36 36
NY1.2 40 34 34
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[Fig. 3] Slump Test Results of Fiber Types
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[Fig. 4] Compressive Strength of Fiber Types
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[Fig. 5] Tensile Strength of Fiber Types
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[Fig. 7] Plastic Shrinkage of CL-S
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4) PP
Fig. 9= PP 06 % 2 PP 1.2 %9] 24
Ask Azlo|t). Plaindl] Hlal AAgEt

| AL o 5 9lglom, £918 06 %ol 13

e o



Frarsly|&aks) B A16d ALS, 2015

<& —)F Ak 123 CL-S9} 3
O 7 UERT

Plastic Shrinkage of PP0.6 Plastic Shrinkage of PP1.2

[Fig. 9] Plastic Shrinkage of PP
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[Fig. 11] Plastic Shrinkage of NY
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