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Strength considering Interfacial Indentation

Jae-Yoon Kang’, Jong-Sup Park, Woo-Tai Jung, Moon-Seoung Keum
Structural Engineering Research Institute, Korea Institute of Civil Engineering and Building Technology

2 9 £ Aol Eurocodeol A AA 8= 2 E FAE AUZAS 123t A9 E A S ISEE7 AR tE
A AR taiM = A8 = AEAE AR Hat] AGAAE Fsta A Bk vl skt Eurocoded]

ARAPL
1 ANSE AR B S mefdel Bael YU AL B A% MR e FAE A%
93, BARES 71o] = Aolsh LBAME] FFo) e AHFE] FAHL FI AVAGEL SR 29L
3

Bol A%t A4 AFES Burocoded] ARAE AL 0|88 AL} vastol A APE S5 354

Aolg Brketglom, olFAEE s FAE SN FHAEIE STHtel mEh AR Sk, A E
AN A AA7IES] Bk oz Aket ghell vls) 20~50%7H4] Aol & Hol= Aoz UEkyith v 2
ol A e el gk AebAgHo] deiico] F2 7jofstH, o] Bl AN e] A% 37} dojuhis Ay
o AT A7 A7) depde] wheh FrbA s 2 Aolg HAh 53, o] FAEE A 2ACE SO AR 4=
B Apel7y 45 Ak F7HE 2 AolE Hol: Ao drht:

Abstract This study is a part of research to develop a steel-concrete hybrid girder using ultra high-performance
concrete with a compressive strength of 80 MPa. To this end, the Eurocode design formula for the shear resistance
developed in a concrete-to-concrete interface was examined for the interface between concrete layers of different
strengths. To examine the effect of the surface roughness on the shear resistance, a push-out test was conducted on
specimens while considering the parameters of the Eurocode design equation. The actual behavior was evaluated with
respect to the compressive strength of the concrete, the reinforcement ratio of the shear rebar, and the interfacial
surface condition. The specimen with a rough interface shows 20-50% higher shear strength than that estimated by
the design equation. In the case of failure mode, abrupt failure tends to occur at the interface of the concrete layer
for the specimen with a low reinforcement ratio. It is expected that the shear strength of the concrete layer will
increase according to the strength differential in the concrete layers.
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Table 1. Factors which depend on the roughness of the interface[8]

Surface condition c 1 Remarks
Very smooth 0.25 0.5 a surface cast against steel, plastic or specially prepared wooden moulds
Smooth 0.35 0.6 a free surface left without further treatment after vibration
Rough 0.45 0.7 a surface with at least 3 mm roughness at about 40 mm spacing, achieved by raking, exposing of aggregate
Indented 0.50 0.9 a surface with indentations
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Fig. 5. Views of Shear Test
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Table 2. Strength prediction models for perfobond rib
Concrete Strength| Dia. of Reinforcement Measured Shear Force (kN) Stress (MPa)
Speci Surface Reb no. o " e
pecimen Condition | Upper | Bottom ebar Rebar ratio A B C Ave. Test Eq.
Layer | Layer | (mm) (As/Ac) 1) (2)
S1-D10 10 1 0.55 152.6 180.5 238.8 190.6 13 1.18 1.12
S2-D10 10 2 1.09 94.4 410.1 2213 315.7 22 1.31 1.67
S3-D10 10 3 1.64 250.3 300.7 222.8 257.9 1.8 1.44 1.24
S4-D10 10 4 2.18 281.4 370.8 206.3 286.2 2.0 1.57 1.26
S6-D10 S h 10 6 3.27 340.5 410.1 395.0 381.9 2.7 1.84 1.44
T 208(
S1-D16 00 16 1 1.40 499.4 176.4 2333 303.0 2.1 1.39 1.52
S2-D16 16 2 2.79 337.7 370.0 400.4 369.4 2.6 1.72 1.49
S3-D16 16 3 4.19 195.8 279.8 199.5 225.0 1.6 2.06 0.76
S4-D16 16 4 5.59 357.6 418.3 283.5 353.1 2.5 2.39 1.03
S6-D16 SC80 16 6 8.38 422.7 402.2 438.5 421.1 29 3.06 0.96
R1-D10 10 1 0.55 423.2 360.1 329.8 371.0 2.6 1.70 1.52
R2-D10 10 2 1.09 400.0 468.5 531.7 466.7 32 1.89 1.71
R3-D10 10 3 1.64 418.1 569.1 436.2 474.5 33 2.09 1.58
R4-D10 10 4 2.18 4244 527.2 398.3 450.0 3.1 2.29 1.37
R6-D10 Indented NC30 10 6 327 478.1 458.6 516.6 484 .4 34 2.68 1.26
RIDI6 | ¢ 16 1 1.40 481.6 | 500.6 | 5488 | 5103 | 35 | 2.00 | 1.77
R2-D16 16 2 2.79 406.4 405.8 527.1 446.4 3.1 2.51 1.24
R3-D16 16 3 4.19 436.4 450.1 493.7 460.1 32 3.01 1.06
R4-D16 16 4 5.59 438.4 548.6 555.5 514.2 3.6 3.51 1.02
R6-D16 16 6 8.38 621.6 549.3 610.4 593.8 4.1 4.52 0.91
NRI-D10 10 1 0.55 288.4 359.6 284.3 310.8 22 1.70 1.27
NR2-D10 10 2 1.09 366.0 289.4 301.9 319.1 22 1.89 1.17
NR3-D10 10 3 1.64 380.0 344.5 402.1 375.5 2.6 2.09 1.25
NR4-D10 10 4 2.18 471.5 442.9 403.9 439.4 3.1 2.29 1.34
NR6-D10 10 6 327 501.4 481.6 431.7 471.6 33 2.68 1.22
—————— Indented | NC30
NRI-D16 16 1 1.40 369.0 373.0 358.1 366.7 25 2.00 1.27
NR2-D16 16 2 2.79 340.5 345.9 421.8 369.4 2.6 2.51 1.02
NR3-D16 16 3 4.19 430.9 325.0 383.3 379.7 2.6 3.01 0.88
NR4-D16 16 4 5.59 505.5 460.6 529.5 498.5 35 3.51 0.99
NR6-D16 16 6 8.38 529.6 530.5 - 530.1 3.7 4.52 0.82
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