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Effect of Reinforcing Fiber Types on Lap Splice Performance
of High Performance Fiber Reinforced Cementitious Composite(HPFRCC)

Esther Jeon”and Hyun-Do Yun""
Division of Architecture Engineering, Chungnam National University, Dacjeon 303-764, Korea

ABSTRACT This paper investigates the lap splice performance of structural steel bars embedded in high performance fiber
reinforced cementitious composite(HPFRCC) with various matrix ductilities. Matrix ductility is governed fiber type and fiber
volume fiaction. Fiber types were polypropylene(PP), polyethylene(PE) and hybrid fiber{polyethylene fiber + steel cord(PE + SC)].
The lap splice length(/;) was calculated according to the relevant ACI code requirements for reinforcing bars in normal
concrete. As the result of tests, lap splice strength of HPFRCC using PELS and hybrid fiber increased by up to 82~91
percent more than that of concrete. Splice strength and energy absorption capacity of PE0.75+SC0.75 or PE1.5(fiber volume
fraction 1.5%) specimen increased more than that of PP2.0(fiber volume fraction 2.0%) specimen. Therefore lap splice
performance depends on fiber tensile strength and Youngs modulus more than fiber volume fraction. Also, HPFRCC appear
multiple crack and ductile postpeak behavior due to bridging of fiber in cementitious composite.

Keywords : lap splice, high performance fiber reinforced cementitious composite(HPFRCC), hybrid fiber, multiple crack, bridging
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Table 1 Summary of test specimen

. Bar size |Lap splice length
*

Specimen (mm) | ratio of Eq.(1) bxdxh (mm)
Concrete-0.9 09 130x110%770
Concrete-0.6

PP2.0-0.6 22

0.6 130x110x580

PE1.5-0.6

PEO0.75 + 8C0.75-0.6

*PP2.0(fiber type-V{ %))-0.6(lap splice length ratio of Eq.(1))
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Table 2 Properties of fiber

Specific . Tensile | Young's
Fiber gravity Length) Dia. Asp§c t strength | modulus
(egin’y | ™| )| ra0 | vpgy | (GPa)
PP 910 15 40 | 375 600 5
PE 970 15 12 11,250 2,500 75
SC 7,850 32 | 405 79 | 2,300 206
PP PE SC

Table 3 Mixture proportions of composites

F1ber.volmne Unit wei ght
. fraction, V¢
Composites | W/C (Vol. %) (kg/m’)
PP | PE | C S A | W
Concrete 0.37 - - 4591759 | 570 | 170
PP2.0 045 | 2.00 - 11,036 414 | - | 466
PELS 0.45 - 1.50 |1,042] 417 | - | 469
PE(.75+SC0.75| 0.45 - 0.75 [1,042| 417 | - | 469
Table 4 Properties of steel
Yielding Yielding Tensile Young's
stress strain strength modulus
f,(MPa) &,(%) f,(MPa) E(GPa)
472.27 0.22 603.95 174.11




Table 5 Strength properties

Composites Compressive stress Elastic modulus Max. compressive Flexural stress Tensile stress
P (MPa) (GPa) strain (%) (MPa) (MPa)
Concrete 54.85 2797 0.314 5.73 -
PP2.0 55.59 18.91 0.358 8.83 413
PELS 57.03 16.27 0.444 15.46 5.30
PEO0.75 + SC0.75 54.98 15.37 0.533 18.15 545
600 20
= _16 P/2 P/2
a 400 | $
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Fig. 1 Stress-strain curve of steel
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Fig. 2 Compression test results
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Fig. 5 Testing set-up
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Table 6 Test results

Initial crack Maximum load

. - Energy

Specimen P, Aer Py 5max Cmax M fy/ 23 (1)/(2) Koner™ Ry (kN-mm)
(kN) (mm) (KN) (mm) (MPa) (MPa) (KN/mm)
Concrete-0.6 59.25 0.302 83.06 0.75 214.61 0.91 98.66 1.00 -

Concrete-0.9 58.14 0.284 132.33 1.23 341.95 1.45 107.93 1.59 140.76

PP2.0-0.6 26.95 0.073 73.50 1.33 189.92 236.14 0.80 55.40 0.88 300.15

PE1.5-0.6 61.25 0.018 150.92 0.72 389.97 1.65 198.72 1.82 403.56

PEQ.75+SC0.75-0.6| 49.49 0.046 | 158.27 093 408.97 1.73 169.58 1.91 644.26

* ko o stiffness of maximum load
** R . maximum load ratio to concrete-0.6
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Fig. 13 Stress-strain curves of steels at splice position
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Fig. 14 Bear strength of cementitious composites
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