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Abstract; In order to improve the flexural and thermal insulation performance of the precast
sandwich insulation panel and strengthen the composite action of the inner and outer panels, this
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paper proposes a type of precast sandwich insulation panels using GFRP screw connectors to
connect the inner and outer layer panels. Meanwhile, GFRP plate was set to replace part of
longitudinal or transverse reinforcements, which facilitates the anchorage of GFRP screw
connectors in the inner and outer layer concrete panels. The monotone loading tests of four
specimens were carried out to analyze the failure mode, load-displacement curve, slip between
thermal insulation material and concrete, crack width and composite action of the panels. The
results show that the specimens that the partially longitudinal reinforcements were replaced by the
GFRP plates or steel plates had good load bearing capacity, deformation capacity, ductility and
composite action. All precast sandwich insulation panels occurred bending failure. GFRP screw
connectors or ordinary steel connectors can effectively transfer force between the inner and outer
concrete panels, limiting the slip between the concrete and thermal insulation material. The
composite degree coefficient of precast sandwich insulation panel QBl with GFRP screw
connectors was 25% higher than that of QB3 with ordinary steel screw connectors. The new type
of precast sandwich insulation panels using GFRP screw connectors to connect the inner and outer
layer panels has good bearing capacity and deformation capacity,and its integrity is excellent, and
the screw can effectively transfer force between the inner and outer concrete panels,the composite
degree coefficient is higher than 50% .

Key words: precast sandwich insulation panels; GFRP screw connector; flexural behavior;
composite action
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Table 3 Test results

frvGai 2= F./kN A /mm F,/kN Ay/mm F,/kKN A /mm F,/kN A,/mm u
QB1 10.76 1.16 41. 64 6.46 51. 60 46.71 41.28 88.11 13. 64
QB2 13.18 1.07 39.24 5.76 61.05 51.36 48. 84 94. 06 16.33
QB3 9.62 0.87 31.89 5.05 45.29 45.50 36.23 87. 80 17.39
QB4 12.83 0.98 37.49 4.71 60. 33 46. 46 48.26 93.51 19.85
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Table 4 Composite action degree of specimens

iﬁﬂ: Fm/kN MP/(kN'm) MNC/(kN-m) MFC/(kN'm) K/ %

QBI 51.60 15. 48 5.87 20. 14 67. 34

QB2 61.05 18. 32 6.08 23.36 70. 80

QB3 45.29 13.59 5.87 20. 14 54.08

QB4 60. 33 18. 10 6.29 26. 44 58.61
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