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Waterproofing Material Evaluation Method based on Stress Dispersion Analysis due
to Displacement in Railway Bridges
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Abstract

To measure the effect of the stress-strain dispersion across the installed waterproofing layer on the concrete surface, a strain
gauge was attached to the gap between the waterproofing layer and the concrete structure at specified points of upper, center
and bottom of the load-displacement simulation specimen, and the peak stress-strain at the displacement interface were measured
and compared with stress-strain at other areas to analyze each material types' stress-strain dispersion ratio properties. Based
on the results of the testing, it was shown that materials with high load-displacement resistance performance accordingly had
high stress-strain dispersion ratio results, and the materials from highest performance to lowest performance were; CAS, SAS,
PUC and CSC.
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1. Introduction
1.1 Purpose
Design codes in railway bridges are lack-

ing of test methods and evaluation stand-

ard of waterproofing materials, resulting in

inappropriate usage of waterproofing ma- <~ /jéi__ -
. . . . & bridge deck
terials for railway bridges. This study pro- — = Sre—s
poses a new evaluation criteria for water-
Tensile force (load)

proofing materials by stress dispersion re-

sistance analySls' Rolling stock load (from 75~120kN dynamic load)

2. Theoretical Discussion
2.1 Stress-strain evaluation of
waterproofing material by railway
load-displacement
In this evaluation, strain gauges are at-
tached a waterproofing material installed
specimen for displacement resistance test-
ing, and the stress-strain applied to the

waterproofing by displacement is measured. Stress is measured by the principles of resistance value R and 4R as

is shown in the following equation.
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Figure 1. Railway bridge deck displacement due to vehicular load
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AL _ AR/R Where, ¢ : strain
S R ,
R : gauge resistance

K : gauge ratio
AR : deformation resistance, K

2.2 Evaluation Process

The strain gauge is attached to the waterproofing material adhesion surface. Strain generated in each measurement
object passes through the base of the strain gauge and transmits the strain to the resistor.
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Figure. 2 Strain detection concept for waterproofing materials on displacing surface

For this testing, 4 types of waterproofing systems were selected; 1) Cementitious slurry coating (CSC) in cementitious
membrane system, 2) polyurethane spray coating (PUC) in liquid applied membrane system, 3) self-adhesive asphalt
sheet (SAS) in asphalt sheet system, and 4) composite asphalt sheet (CAS) in asphalt sheet system.

3. Experimental Results

Stress transmission analysis during displacement showed that CSC is 93.5 to 221 MPa, PUC is 20.5 to 109 MPa,
SAS is 1.18 to 1.5 MPa, and CSC is 0.043 to 0.209 MPa. Based on these results, it was shown that CAS based water-
proofing material can alleviate force from is suitable for waterproofing for joints with large displacement width and
many movements. The results demonstrate that longer resistance and lower stress measurement (among the
tested materials, the CAS waterproofing material) are deterministic factors for expected life cycle and dura-
bility in railway bridges.
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Figure 3. Stress dispersion ratio derivation process and result
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