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A Preliminary Study for Assessing the Risk of Road Collapse

Using Accelerated Pavement Testing
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ABSTRACT

PURPOSES : The objective of this study is to evaluate the effect of size and depth of cavities on the pavement failure using the full-scale
accelerated pavement testing.

METHODS : A full-scale testbed was constructed by installing the artificial cavities at a depth of 0.3 m and 0.7 m from the pavement
surface for accelerated pavement testing. The cavities were made of ice with a dimension of 0.5 m*0.5 m*0.3 m, and the thickness of
asphalt and base layer were 0.2 m and 0.3 m, respectively. The ground penetrating radar and endoscope testing were conducted to
determine the shape and location of cavities. The falling weight deflectometer testing was also performed on the cavity and intact sections
to estimate the difference of structural capacity between the two sections. A wheel loading of 80 kN was applied on the pavement section
with a speed of 10 km/h in accelerated pavement testing. The permanent deformation was measured periodically at a given number of
repetitions. The correlation between the depth and size of cavities and pavement failure was investigated using the accelerated pavement
testing results.

RESULTS : 1t is found from FWD testing that the center deflection of cavity section is 10% greater than that of the intact section,
indicating the 25% reduction of modulus in subbase layer due to the occurrence of the cavity. The measured permanent deformation of
the intact section is approximately 10 mm at 90,000 load repetitions. However, for a cavity section of 0.7 m depth, a permanent
deformation of 30 mm was measured at 90,000 load repetitions, which is three times greater than that of the intact section. At cavity
section of 0.3 m, the permanent deformation reached up to approximately 90 mm and an elliptical hole occurred at pavement surface
after testing.

CONCLUSIONS : This study is aimed at determining the pavement failure mechanism due to the occurrence of cavities under the
pavement using accelerated pavement testing. In the future, the accelerated pavement testing will be conducted at a pavement section with
different depths and sizes of cavities. Test results will be utilized to establish the criteria of risk in road collapse based on the various
conditions.
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Table 2. Results of FWD Backcalculated Modulus in
Cavity and Intact Sections

Cavity section Intact section

Layer Mean | SD* |COV**| Mean | SD | COV
(MPa) | (MPa) | (%) | (MPa) | (MPa) | (%)
Asphalt |2742.9| 4649 | 16.9 |2680.1| 549.3 | 20.5

Subbase | 1051 | 24 23 | 1290 | 204 | 228
Subgrade | 60.0 | 5.2 87 | 625 | 28 4.5

SD* : Standard Deviation
COV** : Coefficient of Variation
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Table 3. Specification of Accelerated Pavement Tester

List Contents Note
Dimension Length 23m, Height 3.3m, _
Width 3.06m
Load Possible to use the

Max 12.5ton (Dual tire)

capacity super single tire
Pavement distress
Speed Max 12km/h may decrease with
increase speed
more than maximum
Testing Loaded length : 8.3m,

Loaded width: 0.84m
Effective length(constant load) : 6m

area Wandering option
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Fig 11. Pavement Collapse in Cavity A
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