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Performance prediction of asphalt pavement maintenance
based on time series analysis

WU Jian-min', LIU Da-bin*, LI Fu-cong', WANG Xiao-feng®
(1. Key Laboratory of Special Area Highway Engineering of the Ministry of Education, Chang’an University,
Xi’an 710064, Shaanxi, China; 2. Xianyang Urban Planning and Design Institute, Xianyang 712000,
Shaanxi, China; 3. Henan Provincial Communications Planning, Survey Design Institite

Co Ltd, Zhengzhou 450052, Henan, China)

Abstract: By analyzing the factors which affect performance decay after asphalt pavement
maintenance, this paper discussed the performance prediction indicator of asphalt pavement
maintenance and the key point of prediction model selection. Then, an ARIMA model based on
time series analysis method to forecast the performance after asphalt pavement maintenance was
established, and the model was verified by the riding quality index (RQI) monitoring data of the
expressway from Shangqiu to Kaifeng within a certain time interval. The results show that, by
using ARIMA model to forecast the performance decay after asphalt pavement maintenance, early
prediction accuracy can be controlled at about 5%, and the confidence interval of predictive value
is given when the width of confidence interval is 95%. With the continual extension of forecast
period, the confidence interval increases, that is to say, the prediction accuracy will continue to
decline. In order to deal with the decline of prediction accuracy, the method of gradually

obsoleting the remote samples of forecast period and implanting the proximal data of forecast
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period is put forward. 5 tabs, 4 figs, 12 refs.

Key words: road engineering; asphalt pavement; time series analysis; performance prediction;

ARIMA model

0 51 §

T O I T S SR A 4R B R S B RO
1178 58 JF XA F5 40 e 18 15 Tt ROR 19 00 25 i 47 1L
Bt ST IR ARG IS I v P i B ] 5 AR
Bl R OB R AR B A R R Y 5
T R Ay 7 TR B R 18 S {8 P P 0 A TR Y 3k
e, HET. B AN A R T OR R ES 1 0
SEE% TET {6 D P B U0 ASE AR, K AR W 43 Sy B TR Y I A
55 HE R A TR A, Durango 857 T H id b 145 1
) E IR AT RABLRY, DS AR 8 S A kb 7 1 B 1R 10
RO 50 B TR A 5 L R T A RGBT
Yang SFHEL T H A& DR AT 8% 7 ik, DL R Sr
0 R R P I 2 0L i B T R R M e s
I 502 BT R T B AR 1 N W R R, 22 i i R
TS 78 A, 7% 347 5 | R 3 I B 9 B I G T . Roberts 4
M Kansas A B& R B R G rh 4i it 1 5 Fh 2448
TR ECHE (4 5 47 Py s BEORE SR 2 37 40 VR AE W
B TR G 48 I 2% R AT I e M R TR L O 43 A
T TE ¥ 1 R I R R[] 9 2% 45 A 1 4 P AR
B SCHE T AR T s R R S A P ER AR 4 A TR
A GANN FRI ALY, 552 30 T % % 1 IR 8 4 % PCI
PR TR 5 322 TR0 55 0 A AR U 2 T B T 8 IR A
BN S = 1 S /S i U
AR A XoF i T 68T 44 B 00 174 e — T A AE AT 1Y
T R 2 TN AY [ B A7 A — SE BRI AR T
KGR, B IS B A5 Y AR 0 00 A5 AR ot
SEE% TET {6 PP B AT T A T R A L IR R A 0T B D
TR 1 75 4 4G S 1 0 2 i 1Y) o A BT [
AN TT T MR B BFSE . Ji %k B 3t 22 A M 5 4 i Bt
F R A Kb B 1 B T 8 AR AT PR AN A T K
PR AL (PCR) | 45 44 %0 (SND 8 1o HLRE 1 (TIRD L If:
HEAT U 43 A 8 5 8 0 A 5 T A A A O B T
B RE K A7 i e 5 AF B AR R 25 s Rajagopal
A5 %o WA )2 Rl 3 A A B 1 S T {6 L E A
A it AT 50 s Lo 3845 1 AR 9 45T 5 Rah-
man FERFFE T & B Z 5 R 0 R R 1
PEBE I 5 S 5 1 75 20 S 7E I 75 TR O - B T 45 A AT
05 R BLAE b HE ST T TR P S A R T AR R
IFIE AT 5 A PR A AR B RS SRS R AR R

B0, H LT TR PSR 7 T RE T AR AL

ARH 5 Tk P R RS B Y
o P A R A TN 4 M 0 8 o T S B
S T 7 3 A8 I i D 4 B M0 A R L S S B T F
W IR P YEAE T5 S 0 & B L [N o E S 0 A SR
PO SR TR B SR AR S 0 1
AE T AR R L O B 1 77 7 A B PR o B IR AT ST 119
[z — o I AR SCHE T ) 81 o Ak S T
R U0 T T R A AR B ) I 0 P A i T A
T F 45 G % i 2 B 1 0% T A7 B R 4 RO (RQD
s DS SRR AT T IRk L A R R I R B
R4 1) TG E

1 hEBAEFIFEERERERERE
0 B 3 5 4

U S T A S5 Tt — 7 SR 37 4R B 45 it i« % T 1Y
i PP B 8 i 2 2% 200 DR K09 52 ) N i i 5T 36 R
W . I BE I ) (Y RS R LR — 8 M A ML . R
T S ST 8% 10 SR 7 4 18 S (R 2 i R A T 0 A Y
i X 5 WD A P B R A A A% o IR R R AT T 0
A o 00 5 HL AL B S AT A 00 A R ) e ST 4 it T
FEARYE . R T O IR I ARG ) MR R AR Y
PR A LT LA D71

(DRI AEAE i s T 4544 1 A8 1k . A At 2% F
FA TR BSR4 T 5 F7 37 248 5 i A9 AS [R) O 4 5tk 22
TAT T 2225 25 (A5 A [ % B 1) B T 1R 4% 5 ) 45
)2 HHHEA AW A S5 580 B X S BB R M
S T P RE A8 B A AN Rl A R AIE o 3 Rl ol T 1 iE
TEAS AR A AN [7] 1E 2 57 37 4R 18 i A [) f T 205 4 %) 52
R A 4 R 058 PR B R SR R R 2 RE D I HLSE R
o PRI SR P ARG S I T 45 R 4 A A R A
RER LRI NTEN K

(2) FF AP 4B 485 e 08 % 19 95 M Lt T K F-«
X T8 7 7 RS il e B O I 90 2 AE AR KRR |32
Wi HAG S I ) S PR RE T A8 R A . o b 57 7 4R B
Til 4 A 5 L A2 3 A O e TR A AR A O e 48 A2
Je B PR RE T AR 2 UK RO i s e 2 B S R
9 A E S A8 & AR PR R S . TIAL 1 RJ 1
Wi 3 P 8] B 3 A% L 10 25 72 S5 AN () 1) 37 4 48 9 i
Tt 5 A PR RE R AR MR Z B SC A . BT SR 47 4



%3

RIERF TR G5 94k 000 A

F&- @ A% A AR TR 3

AR HE
N\,

&
i /
w L

0 it 5]
&1 FRY BRI R 0 2 5 A T RE R AR Y R R
Fig. 1 Relationship between quality of pavement maintenance

and its performance decay
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Fig. 2 Main process of ARIMA model
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Tab. 2 Description and fitting of ARIMA model

R A i B 130 AR RQI

BRI . ARIMAC(L,1,2)

PAERES & HE | BKME | R/AME
PR R 0.593 | 0.593 | 0.593
R 0.974 | 0.974 | 0.974
¥ iR 2 RMSE 0.775 | 0.775 | 0.775
- Hy 4 xR 25 H 4 L MAPE 0.609 | 0.609 | 0.609
S 4 RpHR 2 P MAE 1. 462 1.462 1. 462
s R 4 %R 25 H 43 1 MaxAPE 0.554 | 0.554 | 0.554
e R4 %1% %% MaxAE 1.262 | 1.262 | 1.262
PR iR BIC 0.113 | 0.113 | 0.113
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Tab.4 Improved parameters output of ARIMA model
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Fig. 3 Residual correlation function of ARIMA model
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Tab.5 Forecast results and confidence intervals of RQI
RQI Q1 2006 Q2 2006 Q3 2006 Q4 2006 Q1 2007 Q2 2007 Q3 2007 Q4 2007
T AE 82.41 81.52 80. 84 79.91 77.53 76. 64 75.96 75.03
RN 84.17 84.00 83. 88 83.42 81.46 80. 95 80. 61 80.01
BETHR 80. 66 79.04 77.80 76. 40 73.60 72. 34 71.31 70.06
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