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Effect of Volume Fraction and Length of Fiber on the Mechanical Properties of

Fiber Reinforced Concrete
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Abstract

Fifteen concrete specimens were mixed and tested to explore the significance and limitation of appling the polyvinyl alcohol (PVA) fiber and steel
fiber with end hook to concrete. Main parameters investigated were volume fraction and length of the fibers. The measured mechanical properties of
fiber reinforced concrete are analyzed according to the equivalent fiber amount index explaining the adding amount and length of fibers. Test results
showed that compressive strength of fiber reinforced concrete was higher than that of concrete with no fiber by 10~20%. The normalized splitting
tensile strength and flexural strength of PVA fiber reinforced concrete were similar to those of concrete with no fiber, whereas those of steel fiber
reinforced concrete increased with the increase of the equivalent fiber amount index. In particular, much higher ductile behavior was observed in steel
fiber reinforced concrete than in PVA reinforced concrete, indicating that the slope of descending branch of load-displacement relationship of steel
fiber reinforced concrete decreased with the increase of the volume fraction and length of the fiber.
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8 533
12 800
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30 05 60 1023
Steel 7.85 35 0.53 66 1029 20600
60 073 82 1220

*Note: L, d, S, F, and E, indicate the nominal length,
nominal diameter, aspect ratio, tensile strength and elastic modulus
of fiber, respectively.
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Specimen L v, | sumpe 1 3 7 28 91 Y § | T 3 3
Type (mn/1) (%; (mm) day days | days | days | days (MPa) | (MPa) | (GPa) \/E m TE

5N No fiber 180 89 16.1 20.1 234 299 232 3.23 229 048 0.67 4742
P8S 8 160 8.8 16.1 20.8 259 333 240 3.33 227 047 0.65 4470
P12S 12 007 135 82 17.0 238 273 36.1 270 3.30 249 0.52 0.63 4775
P15S 15 ' 125 82 155 212 249 315 265 3.26 236 0.53 0.65 4737
P19S PVA 19 135 75 15.0 206 259 322 278 3.26 239 0.55 0.64 4702
P8D 8 145 6.8 16.3 20.0 26.0 325 242 3.26 236 0.48 0.64 4634
P12D 12 0.14 115 78 16.9 234 288 347 273 3.33 227 0.51 0.62 4237
P15D 15 ' 98 10.3 18.1 247 292 336 2.83 343 231 0.52 0.63 4266
P19D 19 90 109 195 258 296 383 3.10 398 234 057 0.73 4292
S30S 30 145 8.3 157 218 271 323 250 362 253 0.48 0.69 4852
S355 35 05 125 85 165 217 259 33.1 296 3.95 255 0.58 0.78 5000
S60S Steel 60 105 8.8 175 225 268 347 367 512 27.0 0.71 0.99 5218
S30D 30 112 8.2 174 226 276 35.0 3.81 5.68 26.5 073 1.08 5042
S35D 35 1.0 90 80 184 238 | 273 329 393 581 274 0.75 1.1 5239
S60D 60 72 9.1 183 243 292 325 455 6.33 29.0 0.84 1.17 5367
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‘White and black synbols indicate the PVA fiber reinforced
concrete and steel fiber reinforced concrete, respectively.
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