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Construction of grey model evaluation system for quality management of
asphalt mixture mixing plant
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Abstract; To solve the problems of one-sided evaluation method, single index and incomplete system of the current
asphalt pavement mixing field quality state, and provide a sound evaluation and prediction system, on the basis of
grey model theory and the analysis of grey system characteristics of mixing plant quality management, a grey model
analysis program was developed, with the quality management index system constructed, and the weighting method
of index weight analyzed. In the present study, the construction method of index evaluation feature vector is
proposed, the reference correlation coefficient of characteristic data sequence analyzed, and the method of quality
evaluation and ranking defined. Through the analysis of grey system characteristics of mixing plant quality
management, we established the grey model analysis program. Combined with specific examples, we construct the
quality management index system, and analyze the weighting method of index weight. This paper puts forward the
construction method of index evaluation feature vector. In this paper, the reference correlation coefficient of
characteristic data sequence is analyzed, and the method of quality evaluation and ranking is defined. Through the
comparative analysis of resolution coefficient, the authors believes that a reasonable value of resolution coefficient
can improve the discrimination of evaluation objects. By studying the influence of the discrimination coefficient
parameter of grey model on the evaluation result of quality state, it is found that the discrimination coefficient p can
be used as the index of discrimination control, especially in the case involving reward and punishment and
performance score measurement. This method can significantly improve the scientificity and operability of quality
management evaluation of asphalt pavement mixing plant. This paper enriches the technical methods of pavement
engineering quality management.

Keywords: asphalt pavement; quality condition of mixing station; grey model; evaluation system; grey correlation
coefficient
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Fig.1  Schematic diagram of quality state elements of asphalt
pavement mixing plant
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Tab.1 Evaluation indexes and initial results of quality state of asphalt pavement mixing plant belonging to a certain project

PRI b - P
—HITF R R i RE Al A2 A3 A A5
R R 1 90 90 95 100 95
B S ML AR ] 2 90 81 82 83 100
LY 365s 3 86 76 78 87 100
Wk LBl 4 87 88 85 67 92
HLAE B S 5 88 67 76 80 92
B SRR 6 90 78 78 89 92
HLAN Gk B2 AR S 7 80 78 70 78 94
e AN A PR S 8 87 78 89 9 93
MR oIR8 R 57 9 90 78 78 93 902
WK 0.075 mm 38 b 28728 P 10 95 79 88 95 94
TRy 8 PR S 11 95 87 88 84 95
Wi AR AR e 12 89 78 81 82 95
R SR 13 87 78 89 89 100
PR R S 05 B R A T iR B WiE 14 89 90 91 87 96
LR R i 15 93 85 95 87 95
FHRACR 16 100 88 90 96 100
GRHT R THR AR RCR THRBCR 17 100 88 95 94 100
BB AR 18 92 76 94 7796
L S 19 91 67 93 94 100
SR J P £ SO BT RIS PR 0o T 0 I
PR RS 21 88 86 67 87 95
PETZ 22 100 100 100 100 100
AR REREa S 23 100 83 99 92 99
TG EH i B 24 93 77 95 76 95
PR R R SR 25 95 70 85 80 100
N B ORGP R TR AL 26 90 80 95 95 95
ORI A TR 27 100 90 100 100 100
Wi 28 90 78 80 86 97
Bl L eI 200 RO 29 90 77 87 67 92
G EHERE 30 91 70 75 78 95

AL PR A RS A FE 8 N — e AR
TOTINFERRA 30 A, WAERHE ] T2 R
FE AN R AT PR S e R WA, AT
W TR EEENER, R 1RSI TS
PG AL A2 A3 A4 A5 OB SR. Tebnke
B3] S B S AR R A I 1) T A A T A A R
0 SCHR A o 1 B 2S w5 B SOIR B, AS 8 4r
(B AR AR E AT FRR AR ZT , AR NP3
2.2 VRIS FRA AL
2.2.1 LT R A

T br i AU S U AR T RIS b (8] B0 B )

KR T MR BURIR S | 7 B X ]
A EANE AT 0T, I A R e KA A
U i 1 R AT IR AR RS . BEXI30 A4
b SRR RO E R | B HEXHR & 25 PERE 1 52 1
REREFEAT IR AT [R) 5 8] A ] 275 3% 2 (1Rl rh s i
Wi o —1) . 2 b WA 48 b A 5 2R AR 04 K B2
(B HUEN O ~ 1, XSGR ARl 1 i, UE U
ARG R 5 KL X LR &R 8. 587 (0,
0.2) #7851(0.2,0.4) ,—f:(0.4,0.6) HH=
(0.6,0.8) F#X=(0.8,1.0) . F&MACIMIFIpiL,
PAFT RFMPFEIR I 2, £ 2 )5 —5151
TR BRI,



<4 L NS D /A N - 14 55 %
F2 REBTNEFRNEBEERMTER
Tab.2 Expert evaluation results of weight of quality evaluation indicators
PFE bR PRI R
e —— WA MEREE AR (R K ?‘%Wﬁ
(0~1) (0 ~100) (0~1) IRAS (B
AR R P 0 0 0.6 0
B SO HL AR5 0.3 50 0.7 15
LY 6l 0 0 0.3 0
Wk LAl 0 0 0.3 0
ML 2 Sk 0.3 40 0.3 12
AR AL 0.3 40 0.2 12
LA SR} 2 i 7 S 0.1 30 0.3 3
B S HAR R A A S 0.3 20 0.4 6
HUA R RoR S b1 S 0.2 40 0.5 8
T8 0.075 mm 383 RAR FH 0.5 60 0.1 30
Ry B S 0.2 30 0.7 6
Wi Eh A B Sk 0.3 30 0.3 9
R SR E 0.4 70 0.1 28
VRO R SRR A P AT iR B WE = 0.5 40 0.1 20
Wkt 0.3 40 0.1 12
THEBCR 0 0 0.1 0
BERT AR TFHR AR HOR THRRUR 0 0 0.1 0
BRARROR 0.1 30 0.1 3
TRl A R 0.2 40 0.1 8
TR G T A S M BT F  RLR R AR o o o o
PR TR 0.1 80 0.1 8
AT 0 0 0.1 0
AR IRARHEG AT 0 0 0.1 0
TRGEH 37 i B 0.1 80 0.6 8
RO R G R 0.3 70 0.1 21
N AR PR R GARE O 0.2 80 0.1 16
FORHILEE T A Tk 0 0 0.4 0
Wi = 0.5 80 0.1 40
BeA LSRR 2400w R 0.6 80 0.1 48
TRARMERE 0.4 100 0.1 40
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Tab.3 Weight analysis of quality evaluation indicators expert data
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M-S B BT ST

ZRPFIFE AR PR
LRI LR2 LK3 LRA4 LEKS LK6 LR
AR LG 0 2.2 1.8 1.8 1.0 0.9 0.9
HH AR AL L] 4.2 3.8 3.5 2.7 4.5 2.8 2.3
Wk 0 0.5 1.2 0.7 0 0 0.9
- LAl 0 0.5 35 1.4 1.1 0 0
FHAE R e A S 3.3 2.7 3.5 2.3 2.5 2.8 2.7
AR LR S 3.3 4.9 73 2.5 2.8 2.8 1.8
HHL AN B A S 0.8 1.6 2.3 2.0 1.1 4.2 2.7
YTk A PR S 1.7 0.8 1.2 1.4 2.3 4.2 6.3
FLABHE IR S 2.2 1.3 1.8 3.0 2.3 1.9 6.3
W8y 0.075 mm 32 FRAR S 8.4 9.4 2.1 6.3 10.5 8.5 4.5
5y 8 R A8 Sk 1.7 3.2 3.5 2.7 2.5 4.2 1.8
Wi AR 2R St 2.5 2.4 0.6 4.5 2.0 4.2 5.4
BRSO E 7.8 2.4 3.5 8.8 5.0 10.6 6.8
Wi T 5.6 3.2 2.6 2.0 7.5 5.6 2.7
(RS 3.3 1.6 3.5 2.4 75 3.8 3.6
FHRACR 0 0.8 0.6 0.8 0 0.9 0
THRRCR 0 0 0 0 0 28 0
BRAOR 0.8 3.0 2.3 3.0 1.8 1.2 2.7
AL A A 2.2 5.4 4.4 4.1 4.1 3.8 3.2
SRR RER 1.7 2.7 3.5 3.4 3.8 56 2.3
RS 2.2 3.8 2.1 5.0 5.3 3.8 4.1
HETZ 0 0.8 0 3.4 0 0 0
REREG S 0 0.8 3.5 2.5 1.0 0 0
R HEHL IR 2.2 2.0 8.2 5.1 3.5 2.8 99
R R ORI 5.8 6 3.5 5.4 4.1 2.8 5.4
PR R G RERE 4.5 6.1 5.3 1.5 3.3 0.9 5.4
R o A TR 0 1.1 1.2 0 0 0 0
Wi & 1.1 9.7 12.3 6.3 7.0 7.0 6.8
G R T 134 6.5 7.0 6.3 6.0 7.0 7.9
TRARERE 11.1 8.1 4.1 9.0 7.5 4.7 3.6
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Fig.2  Weight distribution results of first-level indicators
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Tab.4  Evaluation results of quality state of mixing plant

PEDIFE AR H—fbZ5 R
—JATMFE b ZRIFIFE bR Al A2 A3 A4 A5
MR R 0.9 0.9 1.0 1.0 1.0
BHELE K SRR AR ] 0.9 0.8 0.8 0.8 1.0
R R e 0.9 0.4 0.5 0.5 0.6
7k LAl 0.9 0.5 0.5 0.4 0.5
HHAR R I AE S 1.0 0.7 0.8 0.9 1.0
AR S 1.0 0.8 0.8 1.0 1.0
H AN SR A S 0.9 0.8 0.7 0.8 1.0
P AR A VAL S 0.9 0.8 1.0 1.0 1.0
AR R TE bR 571 1.0 0.8 0.8 1.0 1.0
FH0.075 mm il id RAR F 1.0 0.8 0.9 1.0 1.0
W H 2 B ek 1.0 0.9 0.9 0.9 1.0
VIR AN A 0.9 0.8 0.9 0.9 1.0
BRSO E 0.9 0.8 0.9 0.9 1.0
PR RS B B PR AN R Wit 0.9 0.9 0.9 0.9 1.0
Wk 1.0 0.9 1.0 0.9 1.0
TR 1.0 0.4 0.4 0.5 0.5
SRR TR R AR ROR TR — — — — —
BRAROR 1.0 0.8 1.0 0.8 1.0
i AL A A 0.9 0.7 0.9 0.9 1.0
HURH 0 4 2 B B R SRR 09 08 0909 1O
P pHH AR 0.9 0.9 0.7 0.9 1.0
HETZ 1.0 0.1 0.1 0.1 0.1
AR IRA RS ST 1.0 0.6 0.8 0.7 0.8
IRA RN i 1.0 0.8 1.0 0.8 1.0
R R G RERE 1.0 0.7 0.9 0.8 1.0
N A PR i R GV E R Ok 0.9 0.8 1.0 1.0 1.0
LR R RN R R TN 1.0 0.3 0.3 0.3 0.3
iRtk 0.9 0.8 0.8 0.9 1.0
MG LS R S0 g 5 IR L 1.0 0.8 0.9 0.7 1.0
IRARHERE 1.0 0.7 0.8 0.8 1.0
4.2 FFNEHERREKE 5T 8 s
i A TR R (8) R A T R | O -
ARSI i 5 2 W ) A 101 38 (B RS- L
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% RO, 95 1 S48 e 1 e i) B R 0075 mmilL R
SRR BUE 0 ~ 1 2, SICH R 8 Y o
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SRS PRI AR EA RN 4 B ! 5 -
Z JOCHR R BB PG 7 B s RS TR S 0 |
HEIF 4 - AS (AL A4 A3 A2, 6] 3 FTAI 45 P14 6 AL A2 A A
BB IR B £ 0 0 5 4R 15 5 R B 3 WAERHXBRANMR (p =0.3)

sy ’ HBELEL 8 ~7. 02 [ CELAT WX Fig.3 Correlation coefficients of some indicators (p =0.3)
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