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This paper presents an experimental study of the waterproof performance of a light steel keel prefabricated composite
wall panel with a horizontal tongue-and-groove structure. Full-scale specimens were designed, and water spray tests
under wind pressure were carried out. The stable pressurization method was adopted following relevant standards to
simulate different wind loads and the combined action of wind and rain. Visual inspection and chemical test paper
method were used to observe the water tightness of the wall itself. Water spray tests were conducted on wall panels
with different tongue-and-groove clearances, and visual inspection, chemical test paper method, and infrared
thermography were used to observe the leakage at the cross joints. The test results show that the composite wall panel
has excellent water tightness, with a water tightness performance index reaching 3000 Pa, meeting the requirements
of relevant standards. The clearance of the cross joints affects the leakage of the wall surface, and the clearance should

be controlled below 2 mm. The infrared thermography detection method can effectively determine the leakage of the
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wall panel joints. When the temperature difference between the cross joints and the surrounding wall panels is greater

than 2.5 °C, leakage can be detected, and the results are consistent with those of other detection methods. The

research provides an experimental basis for improving the structural design of composite wall panels.
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Fig.1 Leakage phenomena of light steel keel

prefabricated composite wall panel
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Fig.2 Structure diagram of new light steel keel

prefabricated composite wall panel
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Fig. 4 Schematic diagram of the wall panel

specimen (unit: mm)
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Fig. 6 Schematic diagram of the sprinkler device (unit: mm)
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Table 2 Leakage of specimen under wind load

at all levels
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Fig. 9 Schematic diagram of the groove clearance of

the transverse seams of the specimen
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Fig. 10 Infrared thermal imaging photo shooting
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Fig. 11 Thermal imaging photos of the specimen

during the first water spray test
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Fig. 13 Thermal imaging photos of the specimen

during the second water spray test
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Fig. 14 The temperature difference between SO0,
S5 and wall
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