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Abstract ; There are multiple choices in the design of the target mix proportion and gradation composition of asphalt
mixtures, and there is a problem of how to obtain the optimal gradation, which is related to the quality of mix
proportion design and directly affects the pavement quality and service life of the pavement. Therefore, a scientific
method is needed for gradation optimization. Based on the optimization theory, analyze the characteristics of mixed
material performance indicators, and construct a three-level optimization index system consisting of non quantitative
indicators, conventional quantitative indicators, and road performance indicators. Design three sets of typical
gradation, conduct typical performance tests and analysis, and obtain the values of each evaluation index. Using
Delphi expert survey method for membership degree, blind degree analysis, and overall understanding index
weighting. Using grayscale model theory, the evaluation indicators are normalized, and the correlation degree of
each indicator is analyzed. The grayscale model system is comprehensively evaluated and ranked step by step, and
the optimal target mix ratio grading is ultimately selected based on the ranking results. In the study, the indicator
system and process of the grayscale model analysis method were proposed, and the influence of the resolution
coefficient values in the method on the optimization results was discussed. Research has shown that this method can
systematically and comprehensively analyze the performance index system corresponding to the gradation
composition, screen out the optimal characteristics that meet the road performance indicators, and provide an
effective technical approach for the gradation optimization of asphalt mixture target mix design.

Keywords: asphalt mixture; target mix proportion; gradation optimization; gray model; relevancy

FESEPRTRER b W R AR T BAREC A AR BT B T T AR ) R A B 7
FeB i BRI HAREC A L& B2k BRSO ) ) AR bR v A T S ], b

WA 2022-07-06; R A EH]: 2022-08-18; MK E % BH: 2024 - 06 -21

P48 B & Ml : hitps://link. enki. net/urlid/23. 1235. 1.20240620. 1300. 004

HETH.: BRARREIS (U20A20315) ; B X E S LT (2016 YFE0202400)

YEB /. FEESE (1998—) , B Ai-LAFSE A 28 8(1973—) , 5, BIZR AL A S0 5 B2 Ak (1968 —) | Lo, 204 , 11 A e i
BEMEE: £ 2,jilun@ hit. edu. en



S12- S NS D A N - ¢

5556 4%

K B A B ) SR SRR SR B4 L A1
SREFIF I A B E Hh 46, BERZ A 7 H
PREIC A28 S ZOR A L BRATEI AT 0 36 6 3
JEIX—ZR A BRI i R A A 2 5510, e 4%
AR A B BE 2 BEA TG T, Wi TR AR TERE |
[ AR SR AFAE 22 S Y, DR, ARl e s B A 23 A O
TERTRBCHIIL S HEAT I, AOCEE Hh e LR, 2 100
TR AR TR T o A e [ i

FUAT, —Se 2 B B XA R R A I iR SR, ul
ANFEREE T A7 P RS ROT e T HARRBCIL i
A E G B — 20 B 07 1k BE 2R 48 HL R )
PWEARIESA TS TN | e R BB SR GL 1y 7]
g oA Bl R i TARISS S B O R
AR H AR LA K B S PR DL AT IR A | B 2
TESEPR R TR P & 2Bk 1k — 2B 3K, HG A
—ZRAE M EOR B BRZ 8] A G, K AR D H A
U, XA B H A B AT m] BERRAR IR k)
(1) 2% PR , 8 25 B T g T AR SR
PR BER R G3H7 75125, A T 40 52 W) 101 75 1R 6 R
B R WEAT AARIC S LRI , et — 13
wPERE AT A B AT, W] N IC LB A T
RS %

1 HtR I %

1.1 REESR

IR BE AR SR IR AR DGR FEASE AU 1Y fT A, 2 FH TR
FERGIA PR R Z 0] ST 1) — A AR | H RiT7E 21> 4
SRIATIZ B AR R kv R
USR5 R R 2R 1 sk ] ) 9] i & 3 2 i e =2 [R] A7
TE— 5 RRBALL A 380 3 ) 7 A AR B8 21710 4 B R 2
ZIRI BB, AR ) e B
B (PE R GAT IR T H1)) AL EELS (52
RGATHNEHRTFH) 52) R 7 (A 6] 5 A9 B4 =2
() AR L A, WA E AT TC e AR 3 3) TS
FRHN BN B IR O R B E(X,) 54 ) SKRCHK
ro IR SR EEHET
1.2 NEBEFE
1.2.1  S{E A e A R B

WAL R —Fh A A ) i H R
BRI HE AR 00 B HORR BE R/ N T A, X T
PPN EL ) 5 O B R R A 48 b, %o JH 3 1) A
K, PP B B HIORE B B/ N e b, ARG BN, 3%
J7 1538 FH T XTI 48 An AT 5 0 B AL 75 5K, R
T VA 1) 2 PR B R A T 2 UL ) TRRARL

F R T ORI AR AR 1 OCHR R, TR
BAME o, FEMT TG (E e R £ D8 IR AR AF
B IR A TR AR E 4, 78 B 45 38 A5 1 Jd 22

JE A 25 BE R I FE bR U (BB, A R,
PR FE 000 6 o A5 A B AR TR, B R A4 A
AL
1.2.2  SERREAL A 2 AR R B

SERIRACE S — ok e e A 5 o e AT AR 4G
A BB E FE PR AR B 5%, R R AE 2010 AR IR
PR W FURAT ) L SRR A 1 0 R X LAY
HEFF S5 44 B AN 5 P A3 BT T IR AR S G, BT LA A
ATRI2EA BRI PR

FEGRE . WAl AR T KA E L
KB WA B BRI T HE Y, @R E
FPESERE , JrEad SRR RO T L SRR
FERR R TR AR bR YR 5 B, dE RS
BARBR A AARTA LR | 3 1 X BAA TR R AT I —
fRAb B, BIAS 2 &8 PR 2R A P AR

HAP AL G T A b iR AT 55 & B A5
PERE AR T R, T R
AL AT, AR T2, 246 3 5 H B IR
A RNEPE RS S, BT B AT 1 2 AR A, i
AN~ TR L5, LR ML 4
B N AR, —BEEEARLTH A
FHATWAE B MATERE, ERRERZIN, &
PR RS RS (YA AL w2 e | N
JEC DU RS B
1.3 REEBRFERLIEENSTRE

SE A IR BEASAL Sy M %, W i TR A R R G ik
AR PR AR L 1,

BB Ly
AT A E
| LU RS
¢ A

BRI HTHAE R
fatn 5 E BT

xRS ERER
R AN ER

o

v
BLAREERBEAI T [ TR — SHRBLE
A 4
B <& ﬁﬁﬁﬁi&l ’
RIS < A

B1 REMEZFRE

Fig. 1  Analysis process of grading optimization
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Tab. 1 Index system of grading optimization evaluation
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Tab.2 Screening results of aggregates of various specifications

L SV Y i/ mm Wt #/ %
26.5 100
19.0 82.3
15 ~25 mm 16.0 25.1
13.2 0.3
9.5 0.0
16.0 99.2
13.2 67.9
10 ~ <15 mm 95 30
4.75 0.4
9.5 99.7
5~ <10 mm 4.75 13.7
2.36 2.3
4.75 100
2.36 76.5
1.18 54.3
0~ <5 mm 0.6 35.4
0.3 26.5
0.15 18.9
0.075 13.9
0.3 100
vk 0.15 93.4

0.075 78.9
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Tab. 10 Importance ranking of conventional quantitative indicators

b LFRATHr
BAAEVTHE  RHEREER SEURREE

LRI 2 3 1
LR 1 3 2
LR3 1 3 2
LRA4 3 2 1
LRS 3 2 1
£%6 1 3 2
LR 3 2 1

F1 EAMEEERIFHNEEEHS

Tab. 11  Importance ranking of quantitative indicators of road
performance
LRI 5
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Fig.3  Weight allocation results of conventional quantitative
indicators
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