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ABSTRACT

The purpose of this study were evaluated to flexural and bond performance by sectional area and geometry
change through bond and flexural test of a structural synthetic fiber. Six deformed structural synthetic fibers
were investigated and pullout and flexural test was conducted. Included parameters is three different geometries of
fiber and two of fiber sectional area. The test result shows that the cycles and amplitude of structural synthetic
fiber increased, pullout load and pullout fracture energy decreased and flexural strength increased, if sectional area
is same. The sectional area increased, pullout load and pullout fracture energy increased and flexural strength
decreased, if cycles and amplitude of structural synthetic fiber is same. Based on test results, structural
performance of the concrete could know that is influence by pullout performance of fiber as well as various factor

(fiber number, material properties etc).
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Hslo] e 128 PR 2 4 FE%S HUket 2AAHL O SF-8%¢] “Method of test for bond of
o BAAST Auoe] PAE UYolum FIHOB fibers"ll A€ 71& R2e2 vl 98] 05mm F
F3YES FHTS FIE HAHY AR N R @ Ao ZeaE S AEFY w2 F e S
HAS AYstuxt st o] fdte] A MAR FXE o ARE AN F AES AREET FE A
AR dHAdn 3 g8 "HEAZ ARE 7 & AlEAA F BY F st FEHYE AANE
I RS AAst RS gelsat + HA wefAolAle] UTME AMHE-Ste] 05mmymin®] Ask:
2 JAES At 845 2 804 5 ANEE 3 E2 AgS ANtk dimimdur g JA
7hetdth A AR a2 BEdye] mE FEA SF-8llM = WS 25mm7HA] AYstged] & A
T e #AE A - dUleith Ed BT M g 3¢ Ha skl W7t 25mmE 2%
ARATNE T3 P AR Rluory Fx2E gl me}t 12mm7kA e} M7EA] QldR U E 4
P8 4848 kst aFch
2. AE I Table 1 Physical properties of cement
Fineness (cm”/g) | Specific gravity Stability (%)

21 A A 3,488 3.15 0.08

211 AHgAlE Table 2 Physical properties of fine and coarse

Aol ME 22 3 AU Bl BE TEUE pegregate
AHE(Type 1) S AHE3190H AHIES] 48 Table 1 Specific gravity Absorption
3 ok RALYS 9 ABARE R RN Bulk | Bulk(ssD) [Apparent| 6 | "M
RSt on HATL o8 ATAE 2UE 2099 M} Standard] 561 | 262 2.63 048 | 292
E;ﬁjﬁ@ Ei,i%fj A iiﬂ]?ﬁfﬁj e Fine Jomo| 261 | 263 | o067 | 299
== OO M. T AT, U=, T = =
X EAL Table 25 2T 728 BHA%e] 24 5 Coarse \agi| 262 | 27 | 070 | -
42 Table 33 Zor] 4 ¥4 Fig. 13} Table 40 '

ps 7+o] a7kl o] A G&EALS Al A} O AHAskod ) ) ]
15t ol 7o) ARRdS Aoz 24 Table 3 Properties of structural synthetic fiber

oy e Property Structural synthetic fiber
212 F2AH , 2 Z
=Sl O Ol EL ar ] ) Elastic modulus(kgf/cm”) 3.5x10
2AARS e xRz JCI SF-8'9 “Method - " o1
, AF HES ALase o pecific gravity .
of test for bor_“f :’f fiber"el] A1) e e Fiber length(mm) 50
u 20 BJlLA = 7z ) = o) o)== -
E]'—_/] H_H H Eﬁ]i‘ Table 56 vt REEf2) 45 Tensile strength(kgf/cm’) 4500
Aeg 48] Sgted KS L 5106l et 50x50<50 Ultimate elongation 15%
mme] FAAE AZse & B2 T, 5 0% & Water absorption 0
Aol 24A7ke] 2714 S A & EEs 3 2342T Melting temperature 175 C
o] gz 722], 14%1-7 289 M 3 44 44 23 Ignition temperature 360 C
HhEsle] ISATE S48k 7 AEg MY A Acid/Alkali resistance High
A A3}E Table 634 7EL9-U%, A 284 USHE 7L Electrical conductivity Very low
MOMPao 3o} 17452 HolF3it)
1.2em Table 4 Dimension of structural synthetic fiber
1.8on
W/\ Tvpe | Cycle | Amplitude] Length | Width | Height
D YPE  (mm) | (mm) | (mm) | (mm) | (mm)
o sl 6 18 50 12 05
CF o P . 2 4 12 50 1.2 05
- Eﬁl‘m o S3 4 12 50 1.0 03
S4 6 1.8 50 1.0 0.3
SH 6 1.8 50 15 0.6
Fig. 1 Geometry of structural synthetic fiber S6 4 12 50 15 0.6
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Table 8 Pullout performance of structural synthetic fiber

Type | No. | POt | SIS Bt | o N | Type | No. | Perfgload) Stie ot peake Frery ko
1 557.00 10.01 43.89 1 450.90 941 31.49
2 474,60 11.26 43.19 2 386.80 6.50 30.59
3 565.40 9.74 47.99 3 449.30 9.81 36.06
S1 4 506.60 9.13 42.08 S4 4 454.00 9.43 35.81
5 588.30 10.22 50.68 5 471.50 9.63 37.63
6 564.60 11.55 50.08 6 417.30 6.95 27.79
Mean 542.70 10.32 46.32 Mean 438.30 8.62 33.23
1 598.10 751 52.17 1 501.30 525 52.75
2 580.60 7.36 4174 2 647.80 6.84 48.58
3 651.60 9.11 52.85 3 688.10 5.63 45.15
S2 4 610.30 9.26 50.84 SH 4 492.10 5.82 48.88
5 637.00 8.20 56.36 5 564.50 8.01 50.37
6 653.90 8.01 57.26 6 524.90 5.22 43.36
Mean 621.90 8.24 51.72 Mean 569.80 6.13 48.18
1 493.60 8.78 33.65 1 704.90 6.28 49.59
2 503.50 8.30 38.11 2 647.70 8.13 58.27
3 491.30 10.44 4353 3 688.20 6.75 54.67
S3 4 494,40 6.64 38.40 S6 4 630.20 8.23 44.90
) 451,70 7.37 34.28 5 647.70 8.30 58.20
6 453.20 5.63 32.59 6 646.90 5.98 44.95
Mean 481.30 7.86 36.28 Mean 660.90 7.28 51.76
Table 5 Mix proportions of mortar 213 3A4g
Type Water-Cement Cement-fine agg. %:E]@% j\?} e 7j" S BT UL%—LEJ‘};]:J]
ratio ratio(wt.) FAgR7} eadEY FTA7)F0 45MPa AV |E%
1 050 117 E250] U482 AR Table 73} 2o W3S 24
ot PAELe JCI-SF4” Method of tests for
flexural strength and flexural toughness of fiber

Table 6 Compressive strength of mortar

reinforced concreteo] Wl AAEG o FAHA Fot

Curing age(days) 7 14 28 A $4 AP = Fig. 29} 2tl 2 djoA=
Compressive o] ZAAE A 7¥7F ulEEF] A2 OFA
strength (MPa) 297 36.2 44,0 15x15x55 cm ] ]_x] 27H 747k Bl ﬂ-Jf 1)
Aolla 27 A T 19, 39, 8Y9] AHA 4 A
Table 7 Mix proportion of shotcrete
Type | Slump | Air content | W/C | S/a (kg/m")
of fiber! (cm) (%) (%) %) | w C | Fine agg. |Coarse agg.| Fiber | Admixture*(% of C)
S
S2
S$3
| ) 11.38
S4 13x1 511 44 70 211 | 480 1110 483 1.35
ShH
S6
SEaotx 40

* Admixture: superplasticizer,

= 5! structural synthetic fiber,

#x% SFE! steel fiber
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Steel bar LVDT holding screw
Q \“ AN
}
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Specimen

Angle pieces
Pins LVDT

Fig. 2 Deflection measurement apparatus

Flg 3 Photograph of the flexural test
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Fig. 4 Pullout behavior of structural synthetic fiber
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Fig. 5 Pullout load of structural synthetic fiber
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Fig. 6 Pullout fracture energy to 12mm
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Fig. 7 Load-deflection curve of fiber type
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Fig. 8 Flexural strength of fiber type
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Table. 9 Comparison between flexural performance
and bond performance by sectional area
change(cycles: 6mm, amplitude: 1.8mm)

Energy | Flexural | Flexural
Type Peak to 12mm | strength | toughnes N~O' of
of fiber|load (N) (N-m) | (MPa) |s(N - m) fiber
54 483.30 33.23 5.25 47.82 406,250
S1 542.70 46.33 5.05 60.19 | 322,500
S5 569.80 48.19 499 5563 | 295,000
Table. 10 Comparison between flexural performance

and bond performarnce by sectional area
change(cycles: 4 mm, amplitude: 1.2 mm)

N - Energy | Flexural | Flexural
Type Peak to 12mm | strength | toughnes No. of
of fiber|load (N) (N-m) | (MPa) |s(N-m) fiber
S3 481.3 36.29 461 5247 | 445,000
S2 620.0 51.72 4.63 5427 | 336,250
56 661.0 51.77 498 4292 | 302,500
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