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ABSTRACT

PURPOSES : The purpose of this study is to develop a regression model to predict the International Roughness Index(IRI) and Surface
Distress(SD) for the estimation of HPCI using Expressway Pavement Management System(PMS).

METHODS : To develop an HPCI prediction model, prediction models of IRI and SD were developed in advance. The independent
variables considered in the models were pavement age, Annual Average Daily Traffic Volume(AADT), the amount of deicing salt used, the
severity of Alkali Silica Reaction(ASR), average temperature, annual temperature difference, number of days of precipitation, number of days
of snowfall, number of days below zero temperature, and so on.

RESULTS : The present IR, age, AADT, annual temperature differential, number of days of precipitation and ASR severity were chosen as
independent variables for the IRI prediction model. In addition, the present IRI, present SD, amount of deicing chemical used, and annual
temperature differential were chosen as independent variables for the SD prediction model.

CONCLUSIONS : The models for predicting IRI and SD were developed. The predicted HPCI can be calculated from the HPCI equation
using the predicted IRI and SD.
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Table 2. AIRI and Pearson Correlation Coefficient
by Variable

Pearson’s correlation coefficient, N=322
HO: Rho=0 in assumption Prob>|r|

Independent variable |Pearson's coefficient [Significant probability

Age 0.59 <.0001

AADT 0.46 <. 0001

# of days with snowfall -0.30 <0001

Present IRI 0.29 <0001

Annual Range 0.22 <.0001

# of days of precipitation 0.21 0.0002

Deicing usage 0.17 0.0018
ASR ratio 0.14 0.013
Average temperature -0.055 0.33
Present SD 0.024 0.66
Amount of precipitation —-0.020 0.72
Rainfall -0.01 0.86
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Table 4. AIRI and Pearson Correlation Coefficient by
Variable

Table 5. Result of AIRI by SAS Analysis

Pearson’s correlation coefficient, N=322
HO: Rho=0 in assumption Prob>|r|

R—-square 0.47

Variable |[DE| S ceter swnaard iy e sy [¥enence
estimate | error inflation

Intercept | 1 | — 1215 0.79 |-15.48| <0001 0

P“f;f”t 1] 056 | 015 | 387 [0.0001| 102

Prste”t 1] 0083 | 0044 | 187 | 0.062 | 1.03

Decing | 4 1 60077 | 0.0025 | 307 |0.0023| 124

chemical

Annual |y T 000 | 0016 | 1228 | <0001 | 124

range

Independent variable |Pearson's coefficient|Significant probability
Annual range 0.45 < 0.001
# of days below zero 045 < 0.001
temperature
Deicing chemical 0.41 <0.001
Average temperature -0.36 < 0.001
# of days of snowfall 0.30 < 0.001
Present IRI 0.18 0.0012
Present SD 0.15 0.0083
Age 0.12 0.028
ASR ratio —0.093 0.094
# of days of precipitation 0.077 0.17
Rainfall 0.017 0.76
Fresh snow cover -0.015 0.79
AADT -0.01 0.85
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Fig. 15 Result of Residual Analysis by Explanation
Variable of ASD Prediction Model

5.5.3. SAEM X o =¥

Table 5= A8H A4S o] &3 SARA 2%
oltt, SD W3t EA4M, K M7t ts3AA
o £A7H glglon] @A SD W] A9 oA AR

g 90188 7|E 0.058 YA B8h7 90148 7hot
sto] W2 ARSI,

9le] SARA Aol wet £ SD W o
2L ofgf A3 Zou] weel tha e A
Farac,

=
-
o
=

12.15 + 0.56 IR, + 0.0835D), + 0.0077DC + 0.20 TR

ASD=¢
else.
Log(ASD) = —12.15 + 0.56 IR, + 0.0835D,

+0.0077DC+ 0.20TR, R>=0.47

where, Agp = 1¥97F SD W3}k
IR], = B39 %E IRI(m/km)
SD, = Fed=E SD(m?)

AEA A (ton/km),

Chemical

DC Deicing

TR = A1ZH(C), Temperature Range
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Fig. 16 Line of Equality of ASD Models Development
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Fig. 17 Result of Sensitivity Analysis of IRl Prediction
Model

Table 6. Detail of Variables Used Sensitivity Analysis

in IRl Model
Variable H M L
Agelyears) 19 13 7
AADT(1,000 vehicles) 12.1 6.5 0.9
ASR ratio 2 1 0
Annual temp diff(‘C) 529 494 458
# of days of precipitation 115.9 110.5 105.1
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Fig. 18 Result of Sensitivity Analysis of SD Prediction
Model

Table 7. Detail of Variables Used Sensitivity Analysis

in SD Model
Variable H M L
Present IRI(m/Km) 1.60 1.20 0.80
Deicing Usage(ton/Km) 65.12 38 11.63
Annual range(C) 529 494 458
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Fig. 19 Application Example of HPCI Model (Changes
of Pavement Condition by AADT)
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