A49 FF 2 A4 FrbpE e
MHu7 2aded 294 54

Flexural Toughness Characteristics of Fiber Reinforced Concrete
According to Fiber Types and Evaluation Method
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ABSTRACT

Nowadays, shotcrete plays an essential part in the construction of underground structures, and
fiber reinforcement is so useful for increasing the toughness of the concrete that is spotlighted at
tunnel or pavement construction. Therefore, many types of fibers have been introduced on the site
and variety of tests have been developed to measure and quantify the improvements achievable in
fiber reinforced concrete and shotcrete. Therefore, this study focuses on the flexural toughness
according to the fiber types and appraisal methods. The major interests are fiber types, volume
fractions and evaluation methods. ' :
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Table t Physical properties of aggregates

Item Water abs. Unit Weight
Gmax( SG FM
Kinds mm) (%) (kg/n1)
Fine agg. - 2.56 1.10 2.6 1563
Coarse agg. 13 2.67 0.71 6.21 1635
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Table 2 Specification Mixture Proportion

Weight of Unit Volume(kg/m3)
Cement Water Fine Agg. | Coarse Agg.
45 13 65 450 203 154 568

W/C(%) Gmax(mm) | S/a
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Table 3 The Name of variation

Fiber |Fiber Volume Variati Effective Fiber | Fiber Volume Variati Effective
ariation anratiol
Type | Fraction, % Length Type Fraction, % n Length
— 0% Plain ~  |HPPF 2|  05% _ |HPPF-2-0.50
SF 1 05% SF-1-050 HPPF 2| 075%  |HPPF-2-0.75|
SF 1 0.75% SF-1-0.75 HPPF 2| 10% | HPPF-2-1.00
SF 1 1.0% SF-1-1.00 50 [HPPF 2|  15% _ |HPPF-2-150| ‘mm)
SF 2 0.5% SF-2-050 | (mm) |HPPF 2|  20% _|HPPF-2-2.00
SF 2 0.75% SF-2-0.75 HPPF 3| 05% | HPPF-3-0.50
SF 2 1.0% SF-2-1.00 HPPF 3| 0.5% _ |HPPF-3-075| ¢
PF 05% PF-1-050 s; [HPPE 3| 10%  |HPPF-3-100
PF 0.75% PF-1-0.75 , [HPPE3| 5% [HPPE-3-L50 (mm)
PF 1.0% PF-1-1.00 (mm)  ppp 3 2.0% HPPF-3-2.00
HPPF 1| 05% | HPPF-1-0.50 HPPF 4|  05% | HPPF-4-0.50
HPPF 1| 0.75% |HPPF-1-075| ) |HPPF 4| 075% _|HPPF-4-055|
HPPF 1|  10% _ |HPPF-1-100 HPPF 4|  10% _ |HPPF-4-1.00
HPPF 1| 15%  |HPPF-1-150| ™M) [HpPF 4|  15%  |HPPF-4-150| (™™
HPPF 1| 2.0% _ |HPPF-1-2.00 HPPF 4| 20% _ |HPPF-4-2.00
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Table 4 Flexural Strength

2= (kg/cm?) 0 2= (kg/cm®) W BRE (kg/cm?)
74 24 74 289 vy 284
Plain 227 354 HPPF-1-050| 254 34.5 HPPF-3-050| 262 311
SF-1-0.50 365 376 |HPPF-1-0.75| 28.2 346 |HPPF-3-0.75| &35 39.3
SF-1-0.75 374 410 HPPF-1-1.00| 30.2 38.1 HPPF-3-100| 289 336
SF-1-1.00 35.8 447 HPPF-1-150{ 34.7 444 HPPF-3-150| 296 360
SF-2-0.50 309 428 |HPPF-1-2.00{ 315 339 |HPPF-3-2.00| 228 374
SF-2-0.75 40.0 435 |HPPF-2-050| 293 358 |HPPF-4-050| 282 323
SF-2-1.00 43.7 479 |HPPF-2-0.75| 30.8 392 |HPPF-4-0.75| 273 33.0
PF-1-0.50 28.7 36.1 HPPF-2-1.00| 300 353 |HPPF-4-1.00] 263 309
PF-1-0.75 260 366 |HPPF-2-150{ 323 37.1 HPPF-4-150| 293 339
PF-1-1.00 344 366 |HPPF-2-2.00| 297 369 |HPPF-4-200| 27.7 331
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Table 5 Flexural Toughness

us

Beam Panel
ASTM C 1018 JCI SF 4 EFNRC
Variation Equivalent Tough.ness Max. Load Energ%l
Is Lo I0 Flexural Strength | Quotient (KN) Absorption
(Kg/cm®) (%) &)

SF-1-0.50 38 7.1 11.7 23.6 63.1 82.953 837.738
SF-1-1.00 46 9.1 16.7 35.2 785 103.643 1133.078

SF-2-0.50 39 73 13.1 22.4 52.3 75.017 500.111
SF-2-1.00 4.0 8.1 14.2 38.9 80.9 121.114 870.178

PF-1-0.50 2.5 5.0 6.9 10.2 28.3 47490 .+ 287121

PF-1-1.00 2.0 49 7.0 133 36.0 52.425 420989

HPPF-1-050( 20 2.2 73 9.1 26.6 41.065 367.306

HPPF-1-100| 1.2 39 8.4 14.5 38.0 49.295 648.049
HPPF-1-200| 29 5.2 84 17.1 50.5 62.843 1019.651
HPPF-2-050]| 25 5.1 7.0 10.0 274 51.865 503.498
HPPF-2-100| 25 5.3 81 17.7 50.5 65.325 772.762
HPPF-2-2.00| 3.6 6.3 10.7 26.2 70.7 65.747 1394.650
HPPF-3-050] 2.8 5.2 72 72 23.3 44.802 566.638
HPPF-3-100{ 3.1 48 7.0 10.8 32.3 52.258 960.804
HPPF-3-2.00| 35 5.7 94 16.9 45.3 73.153 1231.049
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