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Groups based on predominant 1 t ‘ ‘
load applied to the interface: .
h— m . 1
Pull-off ‘ Indirect splitting Indirect tsplnms
Direct tension (prism) (cylinder)
—_—
—
t
m Push-off (double L-shaped) Z-type shear
1L Shear
Direct donbk sbear FIP standard shear
(JSCE-SF6)

}

1L Mixed-mode l . -
1 Wedge splitting test

Slant shear (compressive) Slant shear (Tensﬂe)

IIL Mixed-mode
(Bending) shaped
Fhiespa e Four-point bending Modlﬁed modulus of T Aot
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Category Test method References Concrete Concrete owverlay Studied parameters
substrate

“Tension” Pull-off (C. Zanotti, N. Randl,2019),(A. NC NC, UHPC, URH-LMC, Material strength, overlay composition,
Momayez et al,2005),(M. Valipour, URHAPMC, NSM, HSM age, fiber reinforcement, bonding agent,
K.H. Khayat,2020),(M. Rith et sample geometry, test setup
al,2016),(P.M.D. Santos, EN.B.S.
Jalio,2007)

Indirect splitting (C. Zanotti, N. Randl,2019),(D. NC NC, UHPC, NSM, HSM Material strength, differential shrinkage
Daneshvar et al,2021),(P.M.D. Santos, and stiffness, permeability, overlay
E.N.B.S. Julio,2011),(A.D. Espeche, J. modification, bonding agent, surface
Leon, 2011),(B.A. Tayeh et al, 2012) roughness, fiber reinforcement, failure
criterion

“Shear” Bi-Surface (A. Momayez et al, 2005),(D.S. Santos NC NC, UHPC, NSM Material strength, crossing reinforcement,
et al, 2012),(A. Valikhani et al, differential shrinkage and stiffness,
2020),(A. Momayez et al, 2004) permeability, overlay modification,

bonding agent, surface roughness,
surface moisture, fiber reinforcement

Push-off (H.0.Jang et al, 2017),(A.A. NC, HSC, NC, UHPC Material strength, castellated key, dowel
Semendary et al, 2020),(J. Liu et al, UHPC bar, overlay modification, surface
2020),(D. Guan et al, 2021) roughness, fiber reinforcement

Direct shear (M.E. Mohamad et al, 2015),(M. Roy  NC NC, HPFRC Material strength, crossing reinforcement,
et al, 2014),(1. Ray et al, 2004) overlay modification, surface roughness,

curing temperature, fiber reinforcement

Direct double (Y. Zhang et al, 2020),(Y. Ju et al,2020) NC UHPC, RPC Material strength, age, overlay

shear modification, W/B ratio, surface
roughness, fiber reinforcement, curing
condition, surface moisture, interface
stress state

“Mixed mode” Slant shear (C. Zanotti, N. Randl, 2019),(B.A. NC, HPC, NC, HPC, UHPC, URH- Material strength, overlay composition,
Tayeh et al, 2012),(S. Feng et al, UHPC LMC, URH-APMC, NSM crossing reinforcement, differential
2020),(R. Saldanha et al, 2013),(A.M. and HSM shrinkage and stiffness, permeability,
Diab et al, 2017),(C. Zanotti et al, overlay modification, bonding agent,
2014),(C. Zanotti, N. Banthia, 2016) surface roughness, surface moisture, fiber

reinforcement, crossing reinforcement,
sample geometry, test setup, failure

criterion
Wedge splitting (D. Daneshvar et al, 2021),(E.K. NC, HPC NC, PCCM Material strength, crossing reinforcement,
Tschegg et al, 2009),(B. Chmielewska overlay modification, surface
et al, 2015),(E.K. Tschegg et al, roughness, bonding agent, casting and
2000),(X. Wang, M. Petrti, 2019) curing temperatures, freeze—thaw cycles,

fiber reinforcemen

Three-point (M. Farzad et al, 2019),(K. Gadri, A. NC, OM NC, UHPC, SC, FRM, Material strength, overlay and substrate

bending Guettala, 2017),(A. Mallat, A. Alliche, Geopolymer mortar modification, surface roughness, surface
2011),(Y.S. Wang et al, 2021) moisture, fiber reinforcement

Four-point (P. Ganesh, A. Ramachandra Murthy, NC UHPC, SHCC Material strength, overlay modification,

bending 2020),(M. Safdar et al, 2016),(H. Do thickness, freeze—thaw cycles, nature of
Yun, 2013) bond, fiber reinforcement

NC: normal concrete; HPC: high-performance concrete, UHPC: ultra high-performance concrete; URH-LMC: ultra-rapid hardening latex-modified concrete; URHAPMC: ultra-
rapid hardening acrylic polymer-modified concrete; NSM: normal strength mortar; HSM: high strength mortar; HPFRC: ultra high-performance fiberreinforced concrete; OM:
ordinary mortar; FRM: fiber reinforced mortar; SC: sand concrete; PCCM: polymer-cement modified mortar; SHCC: strain hardening cement

composite.
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a) Styrofoam to form block-out b) Ready to place repair material
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Specimen Repair ft Roughness Pull-off Splitting prism Bi-surface shear Slant shear

group material (2 samples) (4 samples) (4 samples) (4 samples)

a N a cov N a COov N a cov N
RL Reference 36 L 1.18 2 1.19 7.3 4 2.4 9.9 4 8.12 15.8 4
RH (0% SF) H 1.32 2 1.36 8.4 4 3.00 10.8 4 11.13 9.8 4
5L 5% SF 37 L 1.25 2 1.27 0.4 4 2.66 7.6 4 9.18 9.8 4
5H H 1.38 2 1.44 72 4 3.29 10.4 4 11.9 8.4 4
7L 7% SF 41 L 1.37 2 1.38 104 4 2.98 6.5 4 10.32 9.4 3
TH H 1.50 2 1.62 9.2 4 3.63 9.1 4 13.2 4.7 2
10L 10% SF 43 L 1.38 2 1.39 9.8 4 3.00 11.8 4 10.16 11.6 3
10H H 1.53 2 1.64 11.2 4 3.66 13.3 4 13.02 7.3 2
KL Modified 35 L 1.82 2 1.95 10.6 4 3.41 10.8 4 11.59 10.8 3
KL by K100 H 1.95 2 2.14 10.9 4 3.82 7.2 4 13.56 6.1 2
SL Modified 38 L 2.38 2 2.69 9.7 4 3.82 11.1 4 12.19 12.2 2
SH by SBR H 2.50 2 2.90 9.6 4 4.16 12.2 2 13.53 7.7 2
C Continuous 36 - 3.18 - 3.97 - - 4.50 - - 14.11 - -

g=Mean bond strength (MPa), N=number of samples failed in bond, SF=silica fume, K100=K100 polymer adhesive, SBR =styrene butadiene resin,
COV =coefficient of variation (%).
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