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Abstract: The impermeability performance of bridge joint concrete is tested and evaluated by using gas
permeability technology, and the relationship between gas permeability coefficient and crack width closure is
carried out both on indoor material and field structure levels. In laboratory test, gas anti-permeability tests on
the concrete specimens with penetrating cracks is carried out based on the measurement and analysis of the
basic properties of concrete materials. Combining with regression analysis, taking the relative gas permeability
k/k, as the dependent variable, and the relative variation of crack width closure @, as the independent
variable, the fitting curve equation is established. It shows that when a, increases by 1. 125 x 10 > mm, the
gas permeability coefficient increases by about 10 times compared with the initial state. In the field test at the
structural level, sensors are embedded in 3 key parts of the joint concrete at the mid-span and the beam end.

The anti-permeability test is carried out during the bridge operation period, and the influences of load on the
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gas permeability coefficient of concrete are compared. The result shows that (1) The gas permeability
coefficient of the studied bridge joint concrete is in the range of 10 ™' =10 " m*, and the compaction of the
concrete is generally good. (2) At the age of 1 month, the gas permeability coefficient of the sensor in the
mid-spam of the joint is 2 orders of magnitude higher than that at the 2 ends, indicating that the concrete here
may have defects in the initial construction quality. While at the age of 8 months, the gas permeability
coefficient here is an order of magnitude lower than that at 1 month, and the improvement in compaction
performance may due to the expansion effect of the expansion agent. (3) The comparison of the gas
permeability coefficients of the 3 sensors under loading and unloading shows that the effect of shearing force
on the closure of concrete macroscopic defects or microscopic cracks is limited. (4) The concrete gas
permeability coefficient of the beam end sensor No. 3 near the bridge pier increased by an order of magnitude
at different ages, while the other 2 sensors show decreasing trends, indicating that the original micro cracks in

the concrete at the pier may develop into macro cracks, and the crack width increased by about 0. 01 mm.
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Fig.2 Schematic diagram of measuring crack closure by

LVDT displacement meter
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Tab.3 Conversion result of gas permeability coefficient K of in-situ joint concrete
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it — PR THZIT R RS . eoh, TR i
T A 5 248 P15l 7 R 3t 0 TR A 2 2 A K
LA R 1 X FEATFSE
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