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Influencing Factors of Pavement Performance Index
of Central Plant Cold Recycling Based on Grey
Correlation Analysis in Liaoning Province
YANG Yanhai ,ZHANG Dong ,YANG Ye

(School of Transportation Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract ; In the situation that the central plant cold recycling technology is applied to the underly-
ing layer of the road,in order to explore the influence of the cumulative equivalent single axle lode
Ne,the annual average temperature and the annual average rainfall on the pavement performance
index PQI of the central plant cold recycling and to provide reference for the formulation of main-
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tenance countermeasures of central plant cold recycling pavement. Based on the Highway Perform-
ance Assessment Standards and Expressway Maintenance Quality Evaluation Standards,the PQI
value was calculated by using the “Pavement Damage Status Index and Road Driving Status In-
dex” provided by the Research and Research on the Post-Evaluation Research of the Common
Road Asphalt Pavement Plant Mixing Technology in Liaoning Province. Based on the gray correla-
tion analysis, the relevant factors of the pavement performance index PQI of the typical emulsified
asphalt plant mixed cold reclaimed trunk road in five climate regions of Liaoning Province was an-
alyzed by MATLAB software. Results show that the grey correlation between PQI and cumulative
equivalent single axle lode Ne,annual mean temperature and annual average rainfall are:climate
zone 1 0.578 0,0.731 2,0.553 6, climate zone II 0. 638 4,0. 730 3,0.556 0, climate zone III
0.619 5,0.772 2,0. 584 6, climate IV area 0.710 1,0.699 4,0.538 9,climate V area 0. 814 7,
0.857 6,0. 710 7. The annual average temperature has the greatest impact on PQI, followed by the
cumulative equivalent axis Ne,and the annual average rainfall has the least effect on PQI.

Key words ;road engineering ; central plant cold recycling ; pavement quality or performance index ;
gray correlation analysis ;climate zone
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Table 2 PCI and RQI data in typical section

LAY LAY
ige2 4y PCI RQI Lis=s 45 PCI  RQI
i 92 Ji£:3E
2013 87.3 7.8 st 2015 93.6 94.5
S, 2014 79.7 847 || SEE KITH000~KI2+000 000 gg o g5 3
HZ K78 +000 ~ K78 +090
2015 95.0  95.0 013 645 662
2016 64.3  92.7 . 014 707 75.0
2013 87.3 718 || M KI24000~KII3 4000 00 o5 5 g5
FHZ KS0.5000 - K81 1000 2014 49.9  86.2 2016 90.6 87.8
MH.ZX K80 + ~ K81 +
2015 100 94.8 2013 64.8 91.8
2016 925 958 | . o014 6.1 913
2013 482 85§ || AL KTIS4866~K7I74000 0o o5 4 g5,
I 2014  48.2  90.8 2016 77.2  95.6
HZ K81 +000 ~ K82 +000
2015 100 95.9 013 622 69.9
016 922 964 | . 014 9.9 645
2013 89.4 9.7 || T KTIT+000~K7I84000 0o o35 g9 ¢
B K4S+ 167 - K54 000 2014 71.1  95.3 2016 71.7  79.9
MLk K453 +167 ~ K454 +
2015 68.5 92.0 2013 69.6 93.5
2016 5.3 945 | . 014 645 930
2013 920 922 || FHE KII84000~K7194000 0o o) ¢ g5 6
! 2014  95.4  94.5 2016 79.9  95.8
MREL K454 +000 ~ K455 4000 016 5 1 gy g 2013 68.6 84.9
2016 95.0 93.8 K KSS +000 - K36 5000 2014 73.9 77.6
£ + ~ +
2013 543 56.2 2015 95.0 95.0
. 014 0.7 540 2016 91.7 95.6
AREL K455 4000 ~ K456 +000 015 g5 3 g4 7 2013 64.0 87.4
2016 91.1 87.7 st 2014 96.3  92.1
A2 K56 +000 ~ K57 +000
013 580 692 2015 88.3 95.8
1 014 666 69,5 2016 81.6 94.9
REEEL KI0+699 ~KIT+000 o5 g7 gg g 2013 64.4 644
2016 89.2 85.3 S KST 000 - KSS + 000 2014  93.8 93.8
% 7+ ~ +
, 2013 64.3 69.2 2015 88.2 88.2
KA KI0+699 ~KITT+000 o o0 oo 2016 82.9 82.9
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4.2 ETFRXESHE POI HMMEZE 5
4.2.1 SARIXHIIEKEE POI 5200 2 70T
AFELZE K78 + 000 ~ K113 +317 1 K78 +
000 ~ K84 +000 %4tk 3 fron. Fh POI
EME PCT ROIME 2 (1) H AR,

K3 AL K78 +000 ~ K84 +000 FHE
Table 3 The K78 + 000 ~ K84 + 000 data of Ben Huan

ines Ay PQI Ne/ ¥R FEFHSI/C B TEFKE/mL

2013 79.92 847 530 7.77 40.70

K78 +000 ~ 2014 82.53 1166 175 7.36 66. 40
K78 +090 2015 95. 00 1301 590 7. 84 66. 65
2016 81.10 1263 630 9.34 33.17

2013 79.92 847 530 7.77 40. 70

K80 +000 ~ 2014 64. 40 1166 175 7.36 66. 40
K81 +000 2015 97. 94 1301 590 7. 84 66. 65
2016 93. 80 1263 630 9.34 33.17
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ias AR ARy POI Ne/¥k EEHRI/C AR R/ mL
2013 63.24 847 530 7.77 40.70
K81 +000 ~ 2014 65.20 1166 175 7.36 66. 40
K82 +000 2015 98. 35 1 301 590 7.84 66. 65
2016 93.90 1263 630 9.34 33.17
2013 64.92 847 530 7.77 40. 70
K82 +000 ~ 2014 64. 80 1166 175 7.36 66. 40
K83 +000 2015 98. 18 1 301 590 7.84 66. 65
2016 96. 30 1 263 630 9.34 33.17
2013 64.73 847 530 7.77 40. 70
K83 +000 ~ 2014 57.20 1166 175 7.36 66. 40
K84 +000 2015 97.99 1 301 590 7. 84 66. 65
2016 93. 80 1 263 630 9.34 33.17
12 ] MATLAB SRR CERME 45 A 3 96 52 i [R5 60 T PQI 1) 5% i
F LT EBERE.0.578 0,0. 731 2,0.553 6. A BN,

FXEFAME 1T X POI Y
SRR, Ne , S Bk &, 3 H AR T IX
Ne FIAES-YRE K w1 G BX B 4/ F 0. 7, BD

MR HE T 9 < 4F
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K453 +167 ~ K458 +000 HditnZ 4 s,

T4 BEARL KA53 + 167 ~ K458 +000 K
Table 4 The K453 +167 ~ K458 +000 data of Hei Da
ines EM POI Ne/ IR A/ T AR K R/ mL

2013 90. 67 3074 030 6.63 43.96

K453 +167 ~ 2014 80. 82 2 947 375 6.13 72.03
K454 +000 2015 82. 14 2399 875 6. 65 85. 47
2016 72.20 2 553 905 7.49 44. 81

2013 90. 31 3074 030 6.63 43.96

K454 +000 ~ 2014 94, 67 2947 375 6.13 72.03
K455 +000 2015 91.10 2 399 875 6. 65 85. 47
2016 94. 00 2 553 905 7.49 44, 81

2013 92. 85 3074 030 6.63 43.96

K455 +000 ~ 2014 93.58 2947 375 6.13 72.03
K456 +000 2015 90. 36 2 399 875 6. 65 85. 47
2016 93.20 2 553 905 7.49 44. 81

2013 92.23 3074 030 6.63 43.96

K456 +000 — 2014 93.36 2 947 375 6.13 72.03
K457 +000 2015 91.13 2 399 875 6. 65 85. 47
2016 93. 00 2 553 905 7.49 44. 81

2013 92. 00 3074 030 6.63 43.96

K457 +000 ~ 2014 93.99 2947 375 6.13 72.03
K458 +000 2015 91.25 2 399 875 6. 65 85. 47
2016 93.30 2 553 905 7.49 44, 81
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il MATLAB R BOCHR A AT ik A9 8] 1 & X AR I [N % T POI (52 i3/,
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YR, Ne, AR K& S0 1T IX Ne il KLk K110 + 699 ~ K135 + 000

A4 R K ) SR BR B /N 0.7, RIRE XS K110 +699 ~ K115 +000 $¥etnse 5 frn.
R5 KL K10 +699 ~ K115 +000 EdE
Table 5 The K110 +699 ~ K115 +000 data of Da Pan

B AEGy PQI Ne/ 1K SEPHRM/CT ETPBBKE/mL

2013 44. 45 1 139 530 9.23 58.12

K110 +699 ~ 2014 43.73 1 418 755 8.73 78.25
K111 +000 2015 87. 44 2 344 395 9.24 62.04
2016 95.10 2 402 065 10. 58 34.93

2013 54.24 1 139 530 9.23 58.12

K111 +000 ~ 2014 70. 28 1 418 755 8.73 78.25
K112 +000 2015 93.98 2 344 395 9.24 62.04
2016 95.10 2 402 065 10. 58 34.93

2013 39.17 1 139 530 9.23 58.12

K112 +000 ~ 2014 60. 40 1 418 755 8.73 78.25
K113 +000 2015 93.88 2 344 395 9.24 62.04
2016 94. 90 2 402 065 10. 58 34.93

2013 49. 49 1 139 530 9.23 58.12

K113 +000 ~ 2014 67.90 1 418 755 8.73 78.25
K114 +000 2015 92.62 2 344 395 9.24 62. 04
2016 95. 40 2 402 065 10. 58 34.93

2013 45. 66 1 139 530 9.23 58.12

K114 +000 ~ 2014 60. 48 1 418 755 8.73 78.25
K115 +000 2015 91. 86 2 344 395 9.24 62. 04
2016 95.00 2 402 065 10. 58 34.93

izl MATLAB R CHR AR 2] POI RIS ML/, e T DX Y =S S I 2 4L
PR SEBEE 0. 619 5,0.772 2,0.584 6. Al 1 {EAE AR/ E5 T IX AR
SAEMIX POI B MR HE T 2 AR R 4.2.4  SMREIVIXKHAIKE: POT S22 44T
i, Ne 4B -2 Bk B 3T T IX Ne I UMk £k K715 + 866 ~ K740 + 000
AR RRE K B I IR /N T 0.7, BIAEXT K715 +866 ~ K720 +000 4 i 6 s,
77 5 33K PR 2 M K1 2 S J6 o e P A %
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K6  HILL K715 +866 ~ K720 + 000 45
Table 6 The K715 +866 ~ K720 + 000 data of Jing Shen

S AFIR PQI Ne/K PR/ T AR/ mL

2013 69. 59 2 526 530 7.96 49.03

K715 +866 ~ 2014 66. 00 3283 175 7.47 71.23
K717 +000 2015 89.30 3526 995 8.03 54.48
2016 84. 60 2 583 105 9.26 31.72

2013 73.86 2 526 530 7.96 49.03

K717 +000 ~ 2014 72.70 3283 175 7.47 71.23
K718 +000 2015 94.50 3526 995 8.03 54.48
2016 81.20 2 583 105 9.26 31.72

2013 79. 14 2 526 530 7.96 49.03

K718 +000 ~ 2014 76. 00 3283 175 7.47 71.23
K719 +000 2015 92. 60 3526 995 8.03 54.48
2016 86. 30 2 583 105 9.26 31.72

2013 72.99 2 526 530 7.96 49.03

K719 +000 ~ 2014 69. 50 3283 175 7.47 71.23
K720 +000 2015 94. 60 3526 995 8.03 54.48
2016 85.40 2 583 105 7.96 49.03

iz MATLAB R UK G ATk 8 8] REEAM AR, AT HE T2 Ne X T
DI CHERE 0. 710 1,0.699 4,0.538 9. <M POI HUSEM TR A4 .
IVIX POI BISE MR HEF ] . Ne , 45393 4.2.5  SURVIXEURERE: POI SR 2534
T, IR K & v AT Ne /R IV X PQI () KERZE K55 +000 ~ K69 +000 H K55 +
FEMER. B THEHEZRARIEMER 000 ~K60 +000 4103 7 fix.
VERIL TAT PRI KT, HHE A REER

RT  KEZ K55 +000 ~ K59 +000 %4
Table 7 The K55 +000 ~ K59 +000 data of Da Jin

it o fy Pl Ne/ % EPHRIRT TR mL
2013 75.15 2 006 770 9. 06 49.717
K55 +000 ~ 2014 75.41 3166 010 8.41 74.71
K56 +000 2015 95. 00 3 369 680 9.16 44.93
2016 93.30 6 132 730 10. 39 31.03
2013 73.35 2 006 770 9. 06 49.77
K56 +000 ~ 2014 96. 84 3166 010 8.41 74.71
K57 +000 2015 91.28 3 369 680 9.16 44.93
2016 86. 90 6 132 730 10. 39 31.03
2013 74.16 2 006 770 9.06 49.71
K57 +000 ~ 2014 92. 66 3166 010 8.41 74.71
K58 +000 2015 91.29 3369 680 9.16 44.93

2016 87.80 6 132 730 10. 39 31.03
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&R

e Ay POI Ne/ WK R IR/C O AR K S/ mL
2013 76. 67 2 006 770 9. 06 49.77
K58 +000 ~ 2014 96. 55 3166 010 8.41 74.71
K59 +000 2015 88.62 3 369 680 9.16 44.93
2016 89. 40 6 132 730 10. 39 31.03
2013 75.77 2 006 770 9.06 49.77
K59 +000 ~ 2014 96. 61 3166 010 8. 41 74.71
K60 +000 2015 87.72 3 369 680 9.16 44.93
2016 88.70 6 132 730 10. 39 31.03

iz | MATLAB % K 15653 T 145 %]
PLUR CIEJE 0. 814 7,0. 857 6,0. 710 7. AJ 1
SRV X POI B RCRHET - AR
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Fig.2 Grey correlation of Ne,annual average
temperature and annual mean precipitation

in five climate zones
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(1) PQI 5 Ne , 5373 3 AR 2 [
W et 22 (] R G R B 4y ) ks A T X
0.578 0,0.731 2,0.553 6; .5 11 IX 0. 638
4,0.730 3,0.556 0; 511X 0. 619 5,0.772
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