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Effect of Asphalt Pavement Conditions on Tensile Adhesive
Strength of Waterproofing System on Concrete Bridge Deck
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Lee, Byung-Duck - Park, Sung-Ki - Kim, Kwang-Woo

Abstract

The performance of waterproofing system (WPS) is known to be a function of many complex interaction of material
factors, design details, and the quality of construction, but it is mainly determined by the bond strength, which is measured
by tensile adhesive strength (TAS) test. to the concrete bridge deck. In this research, eight waterproofing membranes were
selected from commercial market and the tensile adhesive characteristics of the WPS on concrete bridge deck were
investigated in view of various factor in asphalt pavement, The factors include type of asphalt mixture, pavement
thickness, paving temperature and influence of wheel loading. TAS test of different asphalt pavement types showed that
TAS of WPS under SMA (Stone Mastic Asphalt) pavement was greater than that under dense asphalt pavement. TAS of
sheet membranes was improved as the compaction temperature of asphalt concrete increase, but TAS of liquid membranes
were not. The influence of thickness of pavement was minimal with given laboratory test condition. TAS of sheet
membranes after wheel tracking test were in the order of the sites under wheel path (UWP), before wheel tracking (BWT)
and nearby wheel path (NWP). Since TAS of the same WPS of UWP was higher than TAS of BWT, wheel loading had
function of pressing WPS resulting in higher adhesive strength. But liquid membranes were variable on types. The feature
of detached interface after TAS test showed that sheet types were all detached in between deck concrete and WPS, and
liquid types were detached in between asphalt pavement and WPS.

Keywords : Concrete bridge deck, Waterproofing membrane, Sheet waterproofing membrane,

Liquid waterproofing membrane, Tensile adhesive strength
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1. Classification of waterproofing membranes used test

Types Classifications
Sheet waterproofing | Mod%ﬁed asphalt rubber %mpregnated sheets (Pour and rF)lI type) - A
membranes - Modified asphalt rubber impregnated sheets (Self adhesive type) - B
- Modified asphalt rubber impregnated sheets (Torch-on type) - C
- Chloroprene rubber - D
Liquid - Acrylic resin - E
waterproofing - Inorganic elastic(polymer) - F
membranes - Epoxy resin - G
- Polyurethane resin - H
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E 2. Experimental variable for tensile adhesive tests
— Waterproofing membranes Sheet Liquid
Types and application temperature of Dense grade asphalt 110, 140C
asphalt concrete mixture Stone Mastic Asphalt 130, 155C V Vv
Thickness of asphalt concrete pavement om \/ \/
8cm

Before and after wheel tracking test V4 \/

E 3. Mix proportions of concrete

i Unit mix content (kg/m’

zzi‘[‘?;‘;d G. | Swmp | Arr | WIC | Sa nit mix content (kg/m’)

(keflem?) (mm) |~ (cm) (@) | @) | ®) | w | ¢ ST G AE waatge;iducmg Superplasticizer
400 19 155 43 40 43 | 168 | 420 | 733 | 1005 Cx02% Cx02%
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strength test
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Water prooting membrane

T8 3. Comparison of tensile adhesive strength for
different types and paving temp. of asphalt
mixture by waterproofing membrane type
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a8 4. Comparison of tensile adhesive strength for
different thickness of asphalt pavement
layers by waterroofing membrane type
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& 5. Tensile adhesive strength before and after wheel tracking test by waterproofing membrane type
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