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Abstract: Bridge deck waterproofing systems play an important role in preventing water intrusion from the
pavement surface into concrete bridge decks and thereby ensuring the durability of road bridge concrete slabs.
However, cases of leakage and pavement deterioration occurring shortly after construction have frequently
been reported. This study aimed to ensure the performance of bridge deck waterproofing systems applied in
bridge rehabilitation works. In particular, the effects of factors such as surface unevenness and micro-damage
caused by milling of existing pavement, level differences at construction boundaries, quantity of material used
(waterproofing material application rate), temperature conditions during winter construction, and
management of construction processes including primer drying were evaluated with respect to the
waterproofing and adhesion performance of hot-applied asphaltic membrane waterproofing systems. In
addition, considerations required during design and construction were summarized based on the
experimental results and investigations of actual construction practices. The main findings are summarized
below.

Performance evaluation was conducted in accordance with the basic performance verification tests specified
in the Manual for Waterproofing of Road Bridge Decks. Test parameters were determined based on field
measurements on actual bridges, construction trials, and literature investigations, and were reflected in the
test specimens. The results confirmed that waterproofing performance did not deteriorate even under
construction conditions specific to bridge rehabilitation projects. Regarding adhesion performance, it was
confirmed that micro-damage on deck surfaces caused by pavement milling, which has conventionally been
recognized as a concern, reduces tensile adhesive strength; however, sufficient strength exceeding the
specified standard value was still secured. On the other hand, shear adhesive strength was found to fall below
the specified standard value when surface unevenness or level differences were significant, or when
waterproofing material was applied excessively beyond the standard amount. In addition, tensile adhesive
strength fell below the specified standard value when the bridge deck surface temperature was extremely low
(5°C or lower) or when waterproofing material was applied before the primer had sufficiently dried.
Furthermore, based on investigations of performance verification practices and actual construction conditions,
the necessity of performance verification under conditions representative of field construction was highlighted.
Standard specimen conditions to be considered in performance verification were also proposed, including a
deck surface roughness condition corresponding to a texture depth of 1.8 mm. Finally, important
considerations for ensuring waterproofing system performance during design and construction were
summarized, including: (1) removal of surface unevenness and irregularities on bridge decks, (2) winter
construction judgment based on bridge deck surface temperature rather than ambient air temperature, and
(3) process management considering the temperature dependency of the materials used.
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