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Abstract Push-out test is performed on perfobond shear connectors applying ultra high performance concretes with
compressive strength higher than 80 MPa to evaluate their shear resistance. The test variables are chosen to be the
diameter and number of dowel holes and, the change in the shear strength of the perfobond rib connector is examined
with respect to the strength of two types of UHPC: steel fiber-reinforced concrete with compressive strength of 180
MPa and concrete without steel fiber with compressive strength of 80 MPa. The test results reveal that higher concrete
strength and larger number of holes increased the shear strength, and that higher increase rate in the shear strength
was achieved by the dowel action.
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Table 1. Strength prediction models for perfobond rib
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Fig. 1. Shear-resisting mechanism of perfobond rib
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Fig. 2. Comparison of shear strength of perfobond rib
connector predicted by previous models.

600

- Perfobond rib (1 Hole)

(A) O guejiofor & Hosain (1994)
(8) M edberry & Shahrooz (2002)
(C) Verissimo et al. (2006)

(D) AlDarzi etal. (2007)

(E) Ahn etal. (2010)

- Headed stud (¢=25mm)
(FIAASHTO LRFD (2012)

(G)EC4
F G

Fig. 3. Comparison of shear strength computed for
concrete with compressive strength of 80 MPa
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Authors Strength prediction model
Ogucjiofor & Hosain (1994) G, = 45h b, fo 0914, f, +3.31nD° \/f,,
Medberry & Shahrooz (2002) q, = 0.747bh\/fck +0.413b, L, +0.94, f, + 1.66nm(D/2)* \/f,,.
Verissimo et al. (2006) q, =4.04(h, /0)R,t . f+2.3T0D* \[f, +0.164,,+/f, +31.85x10°(4, /A,,)
Al-Darzi et al. (2007) q, = 25531+ 7.62< 10" *h t, f., —7.59 <1074, f, +2.5310" 7 A, /f,
Ahn et al. (2010) q, =3.14ht f,. +1214, f, +3.79n7(D/2)" \/f,,
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Table 2. Test variables of perfobond rib specimens
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Iz'i TR Table 3. Loading stage of push-out test
P2Dsoxt| 1 | 50 | 12 | ] Toading | Loading Speed
| Qs 8 Stage Range (mimys) Remarks
Iij 105 ' 100 105 ' i 1 3 mm 0.004 -
P12-D50x2| 2 50 12 Q O - 2 6 mm 0.006 -
i g K 3 10 mm 0.01 -
Il_i } 55 ' 100 ¥ 100 55 1 4 20 mm 0.04 -
P12-D50x3 3 30 12 M T ‘ 5 >20mm 0.06 Until failure
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Table 4. Strength prediction models for perfobond rib

. Characteristic Values
‘ Concrete No. of diameter Ultimate R?latlve Relative Ductility
Specimens strength holes of hole load, P, slip, (Su Load, Py dip, 6 5 / s
(MPa) (mm) (kN) (mm) (kN) Lk uk
(mm)

C180-P12 - - 730.0 8.34 657.0 14.83 1.78
C180-P12-D30x1 1 30 1011.0 6.57 909.9 14.93 2.27
C180-P12-D30x2 2 30 962.3 9.34 866.1 13.22 1.42
C180-P12-D30x3 180 3 30 963.0 2.29 866.7 6.18 2.70
C180-P12-D50x1 1 50 1032.3 5.05 929.1 7.38 1.46
C180-P12-D50x2 2 50 1051.8 7.76 946.6 10.70 1.37
C180-P12-D50x3 3 50 1135.0 13.46 1021.5 19.03 1.41

C80-P12 - - 416.6 0.84 374.9 2.47 2.95
C80-P12-D30x1 1 30 368.8 1.76 331.9 3.61 2.05
C80-P12-D30x2 2 30 474.9 1.04 4274 1.59 1.53
C80-P12-D30x3 80 3 30 575.3 1.32 517.8 1.48 1.12
C80-P12-D50x1 1 50 535.0 0.61 481.5 1.82 2.98
C80-P12-D50x2 2 50 613.7 3.68 552.3 6.62 1.80
C80-P12-D50x3 3 50 754.7 1.73 679.2 2.57 1.30
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Fig. 6. Change in shear strength according to number of holes
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