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Adhesion Performance of Electromagnetic Induction Heating Pixture for the

Integration with a Waterproof & Root Barrier Sheet and a Roof Green Unit System
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Abstract

A currently used roof green system with multi layers has a low constructability. Therefore a new integrated
waterproof & root barrier sheet and roof green box unit system was developed using steel plate fixture and cone type
fixture by electromagnetic induction heating method. This study was proceeded to evaluate adhesion performance of
two types of fixtures on Engineering PE, TPO, PVC sheet in a normal condition, repeated heating and cooling
condition. As a result, adhesion load on Engineering PE sheet showed the highest value. The adhesion loads of steel
plate fixture showed higher value as heating temperature was getting higher. However adhesion loads of cone type
fixture showed opposite tendency. Regarding to the test conditions, test results of normal condition, repeated heating
and cooling condition showed same value. The cone type fixture using butyl tape showed 7 times lower adhesion load
than that of cone type fixture using electromagnetic heating and 28% lower adhesion load in a repeated heating and

cooling condition than a usual condition.
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Figure 1. Composition of developed green roof system

Figure 2. Installation of waterproof sheet and box unit system
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Figure 3. Principle of electromagnetic induction heating
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Table 1. Scope of this study

Item Previous study This study
Waterproof & root Engineering Engineering PE sheet,
barrier sheet PE sheet PVC sheet, TPO sheet
Adhesion of Electromagnetic
con fixture Buy tape induction heating
Application scope of Steel plate Steel plate adhesion on a

sheet and adhesion of a
cone type fixture on the
sheet

electromagnetic adhesion on a
induction heating sheet
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Table 2. Type of Waterproof & root barrior sheet
PE sheet PVC sheet TPO sheet

Table 3. Fixture of this study
Adhesion method Adhesion target

electromagnetic  between a steel plate and a
heating sheet

ltem

Steel plate fixture

Electromagnetic
heating

Butyl tape

between a cone type fixture

Cone type fixture and a sheet
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(a) Anchored side (b) Coated side
Figure 4. Steel plate fixture

(a) Upside (b) Downside
Figure 5. Cone type fixture using butyl tape

(b) For cone type fixture

(a) For steel plate fixture
Figure 7. Electromagnetic heating equipment types
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Figure 8. Measurement of heating temperature and time
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(b) Heating time for cone type fixture
Figure 9. Selection of electromagnetic heating time for test
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(a) steel plate fixture use (b) Cone type fixture use
Figure 10. Specimens fused fixture
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Figure 11. Specimens installed jigs for adhesion test



(b) Cone type fixture use

(a) Steel plate fixture use
Figure 12. Adhesion performance test
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Figure 13. Temperature cycle for durability test
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Figure 14. Adhesion test result of steel plate fixture
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Figure 15. Adhesion test result of cone type fixture

Figure 16. Melted con type fixture by high temperature heating
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Figure 17. Heating & cooling test result of
steel plate fixture
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