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Abstract

This paper investigated the waterproof performance of the new reactive butyl rubber waterproof
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material by the laboratory test and numerical simulation on the concrete specimen containing
different waterproof materials. The comparison with traditional steel plates was also included.
The results showed that the obvious water leakage happened to the traditional steel plate, while
the new reactive butyl rubber steel plate performed good waterproof performance under normal
working conditions. The specimen containing new reactive butyl rubber waterproofing material
with a W-section under a bending angle of 30° showed obvious leakage at the midpoint on one side
of the specimen, following the rules of the theoretical analysis. The numerical simulation further
confirmed the results of laboratory tests by analyzing the stress distribution between the concrete
and different waterproof material. It noted that a good welding performance of the waterproof
steel plate at the 90° corner should be ensured, and for the new reactive butyl rubber waterproof
material, bending during the installation process should be avoided to guarantee the waterproof

quality.
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Figure 1. The adopted experimental materials
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Figure 2. Loading diagram of the tested component
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Figure 3. The complete process of component fabrication
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Table 1. The test results
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Figure 4. The water seepage of component with traditional steel plate
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Figure 5. The water seepage of component with W type waterproof product of
bending angle 30°
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Figure 6. Finite element model
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Figure 7. Model of different waterproof materials
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Figure 8. Stress distribution of the lower model for different waterproof materials
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Figure 9. Normal stress for different waterproof materials
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Figure 10. Shear stress for different waterproof materials
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