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Interfacial Bonding Performance between High Ductility Geopolymer and

Existing Concrete
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Abstract: Slant shear tests were carried out on 65 bonding specimens of high ductility geopolymer(HDGC ) and existing
concrete. The effects of interface bonding angle, existing concrete strength, HDGC elongation and interface roughness
on HDGC-existing concrete interfacial bonding performance were studied. Based on Mohr-Coulomb yield criterion,
the plastic limit analysis was carried out, and a formula was established to calculate failure stress using interface bonding
angle, cohesion and internal friction angle. The results show that the interface bonding angle controls the failure mode.
The slant shear bonding strength decreases with the increase of the interface bonding angle. As the compressive strength
of existing concrete increases, the slant shear bonding strength is slightly reduced. When the HDGC elongation is
6.77% , the slant shear bonding strength is the largest. With the increase of interface roughness, the slant shear bonding
strength increases, but the increasing rate decreases. The calculated results form the established formula are in good
agreement with the experimental results.
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Fig. 1 HDGC-existing concrete slant shear specimens(size: mm)
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Table 1 Design parameters of HDG C-existing concrete slant shear specimens

Specimen No. B/(°)  Concrete strength grade Vi/ % Concrete interface roughness/mm HDGC elongation/ %
A15-C30-2. 0%-M 15 C30 2.0 1.1657 7.43
A30-C30-2. 0%-M 30 C30 2.0 1.1657 7.43
A45-C30-2. 0%-M 45 C30 2.0 1.1657 7.43
A60-C30-2. 0% -M 60 C30 2.0 1.1657 7.43
A75-C30-2. 0%-M 75 C30 2.0 1.1657 7.43
A45-C40-2.0%-M 45 C40 2.0 1.1657 7.43
A45-C50-2. 0%-M 45 C50 2.0 1.1657 7.43

A45-C30-0%-M 45 C30 0 1.1657 0.18
A45-C30-1.5%-M 45 C30 1.5 1.1657 6.77
A45-C30-2.5%-M 45 C30 2.5 1.1657 2.89
A45-C30-2. 0%-N 45 C30 2.0 0 7.43
A45-C30-2.0%-S 45 C30 2.0 0.824 3 7.43
A45-C30-2. 0% -1 45 C30 2.0 1.507 1 7.43

i

e
|

&S

e Load cell |

\

K2 Rl E
Fig.2 Slant shear test setup
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Fig.3 Typical failure modes of HDGC-existing concrete slant shear specimens
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Table 2 Failure modes, cohesions and internal friction angles of
HDGC-existing concrete slant shear specimens

Specimen No. Failure mode ¢/MPa o/()
A15-C30-2.0%-M Z — —
A30-C30-2.0%-M Y/Z 5.918 24.7
A45-C30-2. 0%-M Y 5.918 24.7
A60-C30-2.0%-M Y 5.918 24.7
A75-C30-2.0%-M Y 5.918 24.7
A45-C40-2. 0%-M Y 8.620 24.7
A45-C50-2. 0%-M Y 7.034 24.7

A45-C30-0%-M Y 7.686 24.7
A45-C30-1.5%-M Y 9.794 24.7
A45-C30-2.5%-M Y 8.279 24.7
A45-C30-2. 0%-N X 5.918 8.2
A45-C30-2.0%-S Y 5.918 19.3
A45-C30-2. 0%-L Y 5.918 33.3
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Fig.4 Load-displacement curves of HDGC-existing concrete slant shear specimens
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Fig. 5 Influence of various factors on slant shear bonding strength of HDGC-existing concretes
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Fig. 6 Force analysis model of slant shear specimen
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Fig.9 Influence of cohesion on failure stress
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Fig. 10 Influence of internal friction angle on failure stress
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