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Tabk 1 The percentage of the stone keft in each sieve on the RAP screening test %
FHFLE A2 /mm
%
26.5 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075

R EETE B 100 100 90~100 76~92 60~80 34~62 20~48 13~36 9~26 7~18 5~14 4~8

1L ¥ 100 98.7 96.3 89.5 74.3 49.2 32.2 23.9 19.2 14.2 10.3 8
Ip= 100 100 100 100 99 72.8 45.3 34.3 28.1 17.6 11.1 9
I 4} 100 100 99.1 94.9 82.9 60.6 36.1 26.2 21.7 16.1 11 8.8
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Table2 Technical performance of recycled asphalt

s Kz 6 AR ‘
25CEANJE 0.1 mm ey s C 15°CHESE /an
g 10 19 59.2 8.33 4.7
JIg=! 7 26 57.9 13.8 4.4
[T %} 3 43 50.3 10.17 5.1
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Tablk 4 O rthogonal design method
R ¥ 7 3 I 5 6" 7 & 9
A/0.1mm 20 20 20 25 25 25 40 40 40
B % 3.5 4 4.4 3.5 4 4.3 3.5 4 4.4
C 1.8 1.4 1.2 1.4 1.2 1.8 1.2 1.8 1.4
x5 HEHAFIAEEHRABIESE
Tablke S The percentage of the stone left in each sieve on the new aggregate screening test %
. FFLE AR /mm
P2
26.5 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15  0.075
10~20 91.5 68.6 24.8 1.4
5~10 99.6 28.6 4.6
3~5 97.4 8.7 5.4
Bl b 99.8 73.6 51.5 38.2 25.3 19.3 13.5
KIRED 96.7 94.7 93.3 91.4 72.6 31.2 6.2
F 99.6 97.0 84.0
* 6 FERBEAMKEE
Table 6 Technical performance of the new aggregate
B ookl A .
B FTEH 2
10~20 5~10 3~5 GIREIE FARTD I
FEERAE 2 15.6 15.6 < 28%
BISHLEERES S 20 18.2 18.2 <30%
e WA N 25 2.862 2.827 2.836 2.875 2.652 2.765 =2.50
g KR M 0.34 0.41 0.45 <3.0%
IR E M 7.5 7.5 7.5 7.7 10.1 < 12%
BF AR B R B 7.2 <18
YR % 81.5 = 604
x®7T THESFITAR
Tablke7 M ix design method
L i Ik 10~20 5~10 3~5 B )
B R 2 30 32 15 9 10 4
* 8 RABGHSH
Tablke 8 TheVolme parameters of them ixture
izt BAEIH EBRM HimRK BB UEERE 7RE it faE T/
KA RESK S0 MXEE OMEXMEE KM% ¥ B B 20 AN mm
IR 4.7 2.457 2.554 4.07 10.47 14.54 71.99 10.96 2.32
HEEK 3~6 =14 65~75 =38 2~4
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Table 9 The results of orthogonal design experiment

. RAPYEREZ 7 HEaEE / R R E TR TR
= —
A/0.1 mm B /o C K emm ) B BRJE TSR
17 20 3.50 4.8 2 002 83.78 79.19
oF 20 4.00 4.4 2184 85.62 82.86
Ryl 20 4.40 4.2 2 347 90.08 87.16
4F 25 3.50 4.4 1870 88.23 86.00
5 25 4.00 4.2 1919 90.24 92.50
6 25 4.30 4.8 1797 93.04 88.64
Gl 40 3.50 4.2 1883 92.66 91.28
g 40 4.00 4.8 1388 91.90 89.78
9 40 4.40 4.4 1682 94.11 94.61
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Table 10 The intuitive analysis on the orthogonal design method

K2
RS RN RS R
A B C
K, 6533 5755 5187 5603
K, 5586 5491 5736 5804
K; 4953 5826 6 149 5605
k 2178 1918 1729 1868
HIRERE /K omm ) ke 1862 1830 1912 1955
ks 1651 1942 2050 1868
Wz 527 112 321 87
K2 FEIR ACB
UES A1 B Cs
K 259.48 264.67 268.72 268.13
K, 271.51 267.76 267.96 271.32
Ks 278.67 277.23 272.98 270.21
ki 86.49 88.22 89.57 89.38
PR ERE M k 90.50 89.25 89.32 90.44
ks 92.89 92.41 90.99 90.07
W 6.40 4.19 1.67 1.06
ISR/ ABC
UWES A; B; Gy
K, 249.21 256.47 257.61 266. 30
K, 267.14 265.14 263.47 262.78
Ks 275.67 270.41 270.94 262.94
k 83.07 85.49 85.87 88.77
VR SR 0 ko 89.05 88.38 87.82 87.59
ks 91.89 90.14 90.31 87.65
%= 8.82 4.65 4.44 1.17
IS ABC
WS A; B; Gy

FERER T SARR Y RESEYERERAT . U TR B RHU KR N RE s - S MVE L SRR B AR S
AN 800 FIRRBS S48 U A/INT TS0 H ) TR R AR BUKIRIRRE DR MGk 4
A SN ST R AT SR A L, B RAPHYAT 25 CHNEEAE /T 20/0. 1 mm.

RGN H R AR NERERE RAPUIE & BRI ZLA SR, 7l E H RAPAIIH & BXT 4
HE IR AR R PR R IR B AR T YU A AR V0N SRR B RN Ui S R AE 444
ISR E R T 2R & 2. BEE IS & RO, 7R B R S R A BY SR L 2R R A
RERBa, T HME RAPUIE & BRI (3.570 ~4.4%0 ), AR &R HK SR RE H 85142
- AR A R I RAPFIHE & EAEET 3.5%.

XF RAPHERIZRECK FAE U 1 G R S I PERE RN R 70 A Al 56t AR 4. 20, SR RIA
IR e KA WP AR T T IR B R % T VERE SR AR - Rl 20 B 1S K, S e B -5 VR B 2585
JELLARA T RER S - 2 RAPHIYNEEARACY 4. ART, B EIURIR B F i PO Bl f/ MEL (R IE RAZ WA
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Fig 2 The relationship between the road perfomance and the various factors
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Table 10 Experimental results of orthogonal analysis

I H T ERR BEEFHM O HBE ¥y F{E e B A
HF A 421 544.22 2 210772.11  28.06 Foi (2 2)=9 * %
H¥ B 20 773.56 2 10 386.78 1.38 Fo.os (2 2)=19
FREEE /(K emm ) HF C 155 268.22 2 77 634.11 10.34  Foq (2 2)=99 *
"% E 15 022.89 2 7511.44
ST 612 608.89 8
HF A 62.69 2 31.35 35.86 Foi (2 2)=9 * %
H¥ B 28.55 2 14.28 16.33  Fo5(2 2)=19 *
TR R 20 HF C 4.88 2 2.44 2.79 Foo (2 2)=99
®E E 1.75 2 0.87
ST 97.88 8
HF A 121.60 2 60.80 46.17 Foi (2 2)=9 * %
HF B 33.03 2 16.51 12.54  Fo5(2 2)=19 *
Vi RS SR T H 0 HF C 29.76 2 14.88 11.30  Foo (2 2)=99 *
RE E 2.63 2 1.32
BT 187.02 8

T A F>Fo.01 (2, 2%%}2?%%@2@%9’%)% *x % FOR A F<Fon (2, 2)JE F=>TFo.05 (2’ 2)’ FRIZIA Ry s 2
HE B, %> RO F<Fos (2 2) 8 F=Fo0 (2 2) BRZHE R 2m 2 —RBFEN. B * £ F<Fo (A,
), PRz B ER A B3 RN * RKR-

LB RAPHIIE ZIRSE STHERMEMR R 2 W B E R I & A 2R R RCR
e MR AR A 2O BRI LTS, RAPHITE E R AR &
L I PERERY M SR B B35, HIR U 8 & S KOl R BCTE Ot -

4 &R

L) RAPH NG EWR X HAE IR & RS FERE R R B2 HUOy RAPHIIE & &, ik
RAPHYERHRAC -

2) R &I % RAPHEATF A5 R rp . 25 RAPAY 25°CHPNEELE 20/0. Lmm LA P& & BAE 3.5
PUR IR BRI AR 4. SLL R, AR 53R A opHs PR RE 2 A HEBORIR FE AR -

3) A H RG-S EEIF IR SR, LB N YERERETE 2 A = VS BKR. T34h e IR RS L
AL (BT A IEIL T RSP RAPAYPEBR . AN IR SR AS 1R Fh2k i 1F 9 7508 A R T AT 4 7
FERA -

4) B A RIE, JRIB Y iR & RHERE R 2 R 25 R AR F IR BE L YEREAY 2 57 (I M R AR
U5 ke e L VERE RO RS E P, AR IH Y 75738 R A PR RE 2 5790 Bl EA T4 il
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Study on the Factors and Variability A ffecting
Recycled A sphaltM ixture by O rthogonal Test

ZHANG Jin~xi LIN Xiang MIAO Y inghao WANG Shu-ying
(Key laboratory of Traffic Engineering Beijing University of Technology Beijing 100124, China)

Abstract The perfomance of the recycled asphaltm ixture can be changed because the old asphaltm ixture has
variability This paper researched the perfomance of recycled asphalt mixture such as high-temperature
stability  low “temperature crack resistance and water stability and its affection on the variability of the old asphalt
m ixture by using M arshall orthogonal experimental design and statistics methods The purpose is to find out a

scientific method to contol the performance of the recycled asphaltm xture

Key words RAP; variability performance of the tecycled asphalt mixture marshall orthogonal experinental

design
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