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Experimental of interface shear behavior between self-compacting

concrete and carbonation concrete
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Abstract: In order to investigate the effects of carbonation on the interface shear behavior between
selffcompacting concrete and carbonation concrete, when the concrete structures exposed to air
for a long period of time will become carbonized, and help determine the reinforcement applied to
carbonized concrete structures. A series of Z-type specimens with different carbonation depths
were designed and tested under a direct shear force. The influence of the concrete carbonation

depth, concrete strength, and interfacial treatment modes on the failure mode and ultimate shear
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strength of the tested specimens were clarified. Further, an analytical model was developed to
predict the shear strength between the self-compacting concrete and the carbonation concrete
based on the experimental. The results show that concrete carbonation leads to the change of
shear crack distribution at bond interface. A local reinforced region is formed within the interface
owing to the increase in the ultimate strength and elastic modulus of concrete caused by
carbonization. The shear crack gradually transfers from the original interface crack to the old
concrete, and extends to the interface between the carbonization strengthening area and the non-
carbonization area. The carbonation also leads to an increase in the shear strength. The increase
in shear strength within the interface occurs extremely quickly for the specimens during the early
stage of carbonization, and then shows a slightly increase as the carbonation depth exceeds a
critical value. The shear strength within the interface is also affected by the concrete strength and
the interfacial treatment modes etc. For specimens with type- | and type-l interface modes, the
increase in new concrete strength within a certain range can effectively improve the shear
strength. The further increase in the new concrete strength has little influence on the increase in
shear strength as it exceeds a critical value. Moreover, the type-]ll interface mode with a plated
reinforcement bar significantly increases the shear strength, and it is dependent on the concrete
with an ultimate low strength. 3 tabs, 9 figs, 23 refs.
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Fig.1 Sketch of Z type specimen
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Tab.1 Mix proportion and materials performance of new concrete

3010
AL mm

Wt | kiR GMX\WMWME 28 d HLIE
sop | Fk | ke k| W | sE |/ MPa
Sl
C30 325 1 0.2 0.41 1.73 1. 80 34
C35 325 1 0.2 0. 36 1.45 1.57 39
C40 425 1 0.2 0.42 1.76 1.91 43
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Tab. 2 Parameters of designed specimens
R | FR | ik | A IR | HR | Bfe | A
T . ) %5 . ‘
et | B (BFIE/d) AL RE e+ | BEE B/ d) b3
So | €30 | C35 0 M| S7 | C30 | C30 | 56 |1k
S1 | C30 | C35 | 14 Mz&| S8 | C30 | C35 | 56 1%
S2 | C30 | C35 | 28 M&| S9 | C30 | €35 | 56 |k

S3 | C30 | C35 | 56 Mz || S10 | C30 | C40 56 1%
S4 | C30 | C35 | 84 Mz || S11 | C30 | C40 56 2%
S5 | €30 | C30 | 56 T2 S12] C30 | C40 | 56 | MMk

S6 | €30 | C30 | 56 IES
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Tab.3 Parameters of carbonization of old concrete specimens
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Fig.5 Effects of concrete carbonization
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Fig. 7 Effects of interfacial treatment modes
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Fig.8 Splitting mechanism between interfaces
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Fig. 9 Comparisons of calculated and tested results
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