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Abstract: To improve the mechanical performance of building exterior wall insulation layers and
ensure their collaborative working capacity with the main structure, a new non-demoulding exterior wall
system was developed based on the integrated insulation-structure concept. In this system, the insulation
layer serves as the formwork for casting the intermediate concrete wall without subsequent removal

treatment, and together with connectors during the casting process, forms a cavity-free integrated
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structure. Through the end-plate tensile test of connectors and the pull-out tests and direct shear tests of
connectors in two types of non-demoulding formwork, the article studied the mechanical performance of
connector nodes during the casting process of concrete walls, adopted Abaqus software to conduct finite
element simulation on non-demoulding formwork and compared the failure modes, load-displacement
curves, pull-out bearing capacities, and shear bearing capacities of the two types of non-demoulding
formwork specimens. The results indicate that in the pull-out tests and partial direct shear tests, the
connectors did not undergo deformation; the pull-out bearing capacity and direct shear bearing capacity of
the composite board were 1. 50 kN and 1. 93 kN, respectively, showing increases of 305% and 2044 %
compared with thermosetting composite polystyrene foam insulation board (TEPS). The finite element
simulation results are consistent with experimental data, indicating the experimental results are valid. The
research results confirm that this system can effectively improve the mechanical performance of the

insulation layer and simplify construction processes. This study can provide theoretical support for the

optimized design and engineering application of this new non-demoulding exterior wall system,

Key words: integrated insulation-structure; non-demoulding formwork; building exterior wall;

reverse pull-out test; direct shear test; numerical simulation
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