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Constructability of a Waterproofing Sheet Joint Combining
an Aluminum Thin-film and Viscosity Layer Using a High-frequency
Inductive Heating Apparatus
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Abstract

Engineers in the construction field have been using bonded waterproofing sheets in an attempt to resolve the
imbalance in the quality, the risk of fire, safety of workers, and environmental pollution, as well as to eliminate
separate use of organic adhesives on the surface of concrete. Recently, self-laminated waterproofing sheets have been
developed. The purpose of this research is to find an appropriate processing speed according to the changes in physical
properties, and visual observation of the waterproofing sheets laminated by the aluminum thin—film and viscosity layer
that can be attached through self-adhesiveness on the surface of concrete and waterproofing sheets. Therefore, this
research is conducted using a physical performance test. Based on the result of the test, when the high—frequency
inductive heating apparatus was used, an improved adhesion and bonding stability effect were confirmed after the
anti-hydrostatic pressure and bond strength in the temperature condition, and the surface observation in the processing

speed condition.
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Figure 1. Comprised of waterproofing sheet combined
aluminum thin—film and viscosity seal

Table 1. Results of test of basic material properties

Test results

Separation Length Width Note
Tensile Tensile strength  29.1N/mm 25.2N/mm
Elongation range 25% 28%
Tear strength 72N 81N
Tensile
strength 19.6N/mm 15.9N/mm
Elongation o o KS F
Temperature range 40% 1% 4934
dependence Tensile  ay N 30.9N/mm
20T strength
Elongation o o,
range 34% 13%
Peeling resistance 1.5 N/mm
2.3 DR |EIIGL] MY HjH
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Table 2. Type and properties of high—frequency heating

Separation Frequency E;(r)i;hceigglc e'ﬂe%”t‘ﬁg}?e

Inductive heating L?g\i/ t&ﬂza H?ﬁédgﬁgnby Coil type
..~  Frictional heating

Dielectric heating Ug(ljlm,\ﬁﬁg by bipolar Cortw;jggser

molecular motion

Electric current Self-propelled hand

Unlimeied Contact type

heating heating
Microwave 915 MHz™ F”Cgongil gﬁﬁt'ng Beating down
heating 2,450 MHz y bIb by probe

molecular motion
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Table 3. Data of high—-frequency Inductive heating apparatus

! . Max. Coll Heating
Size Weight Voltage - Thermo
(mm) (kg) (Hz) t?%?' d|a(r;1n?)ter s;(:)mam%e limiter

410x250  About  opp  ADOUL o) 40x240  Auto
20
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Figure 2. Section images of apparatus
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Table 4. Experimental conditions according to the test item

Characterization

Separation of the surface Hydrostatic Bond strength
Constructing Constructing '
Condition speed of speed of tergegtrlggjre
equipment equipment P
Size/Number 2.0x1.0m 2.0x0.5m 50%150mm
of specimen /Bea /Bea /60ea
Part of testing Overlap
Constructing
speed 0.08m/s, 0.06m/s, 0.04m/s, 0.02m/s

a. Heating the joint part b. Hydrostatic specimen

Figure 3. Processes of making the specimen
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Figure 4. Changing temperature of the surface
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Table 6. Results of permeability test
) Test results
Separation L .
Surface condition Permeability

0.08m/s All serene Non-permeability

Constructing ~ 0.06m/s All serene Non-permeability
speed 0.04m/s Lined surface Non-permeability
0.02m/s  Damaged surface Non-permeability

W 0.08m/s — Non—-permeability W 0.02m/s - Non-permeability

e m— |
Figure 6. Results of permeability test
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Figure 8. Results of bond strength test ( 5TC)
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