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Abstract

In order to further improve the design theory of mix ratio of warm-mixed asphalt mixture, evaluate
its road performance, and promote the engineering application of warm-mixed asphalt mixture,
based on the laboratory test, the mix proportion design of the warm-mixed asphalt mixture was
conducted by the Marshall compaction method, and the optimal asphalt content of AC-16 warm-
mixed asphalt mixture was determined to be 5.4%, and the compaction temperature is 20°C ~30°C
lower than that of hot mix asphalt mixture. The road performance of the warm-mixed asphalt mix-
ture was evaluated through the rut test, low-temperature trabecular bending test, and freeze-thaw
splitting test. Studies have shown that the high-temperature stability, low-temperature crack resis-
tance, and water stability meet the relevant specifications. Relying on the paving of the test road, the
construction technology of warm-mixed asphalt mixture was studied, and its construction quality
control measures were proposed, which provided technical support for the promotion and applica-
tion of warm-mixed asphalt mixture.
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2. RPRIMERR
2.1 &8

SR B SVEFHRE G RHE R & BB, WG R s AR/ R AR R IR
Kif2 K/ 9 10~20 mm. 5~10 mm. 0~5 mm =44, FF%E (AR TRARRIGHE) 11T B8R
PR, B R WE 1 .

Table 1. Aggregate physical technical indicators
= 1. ERMIIRERARIERR

i s o o LR (mm)
YRR AR AR AL HARZ R Ry 7
10~20 5~10 0~5
BARFEE glem® SEE 2.882 2.908 2.792
‘ T 0304-2005
2 2 glem® SHMiE 2.932 2.948 2.888
R A= % <15 T 0312-2005 6.13 5.76
FERAE % <26 T 0316-2005 12.08
K % SEPE T 0304-2005 0.65 0.86 1.19
BEFE(E % <28 T 0317-2005 9.76
2 % >60 T 0334-2005 - - 72.69
e s >30 T 0345-2005 - - 50.62
TR % <25 - - 18.6
T 0118-2007
TR EL % <8 - - 3.7
22. %

W AE A —FER, B S5 EERIE BRI E R K, RIS REER, Bomm Ak, &
R F OBk A s BT R, #%8 (ABR TRAEERNRIG ) #4785, R ss Bk
2 Fi7Ro

Table 2. Technical indicators of slag powder

2. MBS

T H EX RIGLE R BRI R R
<0.6 mm % 100 100
L i <0.15mm % 99.8 90~100 T 0351-2000
<0.075 mm % 97.5 75~100
SRR R — 0.76 <1 T0353-2000
Bk % 2.8 <4 T0354-2000
R glem? 2.678 >2.5 T0352-2000

2.3. B

Jise oy et v i IR L B A B e IR R AR IR P S B SR B RN T N, R SCiE A B AT e Ry
MEENB R, IR A TRENE LERA RN M) (1217 k58, Riess Rk 3
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Table 3. Technical indicators of rubber powder modified asphalt

3. R E AR

R HARTER e S 6T %
B ABE(25°C, 5's, 100 g)/0.1 mm 60~100 67.6 T0604
S (5 cm/min, 5°C, cm) >10 16.5 T0605
BALR(C) >50 57.3 T0606
e 3 (185°C, Pa-s) 1-3 1.24 T0625
25°CHRPERE >50 79.0 T0662
W (25°C, glem?®) Sl 1.034 T0603

3. RANE AL

3.1 RECEETT

HEr, JRE R AL 4 Rl DA I S5 D) A % i U A S a4 T R e 3EiH[13] . 18 SC LA SERIZ i AC-16
RIERE, BHTRPEE R AR S LR .. BERE I & 1 fR.

A FRAE —o— e _E BRI BR —o— S H

100
90
80
: 7
g 60 //(/
50
2 10 r
% /14
30 /)’
20 A,ZS//
10 W
0 o o N IS © [
s & kg 3 GLogpee
d LS (mm)

Figure 1. AC-16 mixture grading curve
1. AC-16 SR &R RECHIZE

32. RIFHBAE

HAT, S8R ST I 0 e I i TR A R S B 7 S s I 732 e S B R A RMA AR B bR
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LA R PERIRE, BE IR SRR AR N 160°C, SR AN 140°C.
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Figure 2. Marshall test volume index
2. GERRIAIGATRIERR

DL TR bR 38 75 A PR BLR 15 5 FH B 5 Bl OAC min~OAC max T HHE LT 537 75 H & OAC;-
OAC,,, +0AC,,,

OAC, = > )
PL OAC, il OAC, M HE TR A kL 4 5 H & OAC.,
oac = OAC, +OAC, 3)

F T B Ie S5 R i R R AR R By 5.4%. BEAT R E RSN TR R
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Table 4. Volume index of mixture with optimal asphalt content
% 4. HIEHSAERERATRIERR

HREE  BARSEE (M) FRE®%)  FRIERZE%) HERME®%) SEURFEEEKN)  #EO.1 mm)
SEAE 2.390 43 18 72.3 8.7 34

HARZ R — 3~5 >13 65~75 >8 2~4

4. BIEHBRESRBER 4R

W T R R PR AT 2 I A 2 08 1) g 2 iR B AE [ N AR B I A AT, RIS 0 2 1 TR
B K BRI AR AT, 05 B T 2 2 B A T o D DRI 75 6 2 e 55 9T PR P B2 000 1R PO A 55 1
e, ZORIRARHEA R AH I TERE[15]. IT= N ulls, ARIEMVEHER, B0 RPEII IR SR
rri AR E R IRERPTRNE . KR AT TR 7T, HAE R R AR 5~ 7,

Table 5. Rutting test of warm mix asphalt
5. BHIMEREARERAL

) ‘ o HfeEr wmm
BAHS R G R ERE R mm A R R mm R 2 mm — FRdEZ imm R RAH%
B P
1 1.885 1.986 0.101 6238
2 1.868 1.965 0.097 6495 6455 200.02 3.10
3 1.96 2.055 0.095 6632
FfaE EMEE, Kimm >3500

Table 6. Low-temperature bending failure test of warm-mix asphalt mixture

F* 6. EHHTRAFHRIE SR

A S 1 2 3 T ME HORER
TR BB (pe) 30115 3124.8 3098.6 3078.3 >2500

Table 7. Freeze-thaw splitting test of warm asphalt mixture
7. RIS RARUAMER N

REWEA R AR R A
XA 1 2 3 4 5 6 7 8
B 2453 1 (MPa) 1.05 1.05 1.09 1.01 0.90 0.89 0.89 0.89
SFH{E(MPa) 1.05 0.89
VRANES 250 B2 L TSR(%) = 84.9
BREER >75%

BT LRy, R E RS R RARE T (RIRPURIE . KA VERI W 2SS VEER, B
A REFHEsITERE, H AT UUA RRARIR SRR AR, A I 7 % T it 279
5 R AERANELILZ
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HIFRAEE L L2, Sas NIRRTk FR S YESE ), AT AR
EEkh LA TRRRR AR 20°C~30°C, RefeA Rk o T VAR, SEILREIEAI 4.

1. BRERHERM

A E R R RER g%, R B RREE . iRHEASIN T DL o TR AR
%, AFFURAREHNE, BRAN BRSNS #S, SHEasfal e siathmiart, %
JE SRR, G RHERI Ay 60s, 415, W4k 45s, fRIERG RIS BERt T
TR v 7 428 ) 2%t BRI I 8.

Table 8. Constructlon control temperature of asphalt mixture
= 8. IhERAERELITHIRE

it TR PHEE IR AR RFEDHE IR AR
SERH I H B 180°C~190C 160°C~170C
TRA B AR 175°C~185C 155°C~165C
TRA B R 175°C~185C 155°C~165C
TR A AR A >170°C >150°C
WA R e i >160°C >145C
TRA B >130C >120°C
TRA AR B >110°C >100°C

5.2. JEAREH
RARHZH B RE S e E s, LEine 1 SMaise IAILES, AR A ks TE kit

1T IRARHE YN AR RS FR R R B ), il J5. rh=yERl, @it e, N Xs=%A0,
1975 11 30 P ARG o Bt 1l 75 YR A5 Rkl 5 Bk

3. RARPEE

N T s R AR AT, AT H SR W A M LRI AT M, FREEIALAT S EE B HI7E 5~10 m
DL, #4829 A 5~10 cm. $FERTE NG TR T E] 90°C~100°C, HEfit FE FP AR e pfE sl AL S0 1T 0k,
Pl P BRI 1.5~2.5 m/min, VEARHEE R NIRRT R B, 45 A0 T RER i aE

FIR AR 2B E IS HN 1.18~1.20 Z |H] .

4, BEMESE

MR TAEIH R 05, B S HE RS T MRS, By 1R A RHE S A L 5 8Os A B B %

K, [t SRR s S E ait AR RV R A R C X3S o AT SR FH U 8 T B LA L 58 T B L3
it T, A RS R IE 9.

Table 9. Asphalt mixture compaction scheme
Fzo. MEREREZAR

ERSSiIN YIE Bk AR
WU TR B HL(L3 1) &5 2~3
Jic ke E BEAL(26 t) % 4~6
WU FE B HL(L3 1) # R 1~2
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6. 4518

1) EFGHURRRE TR E RS B A LT, #e B IR A B AR S &4 5.4%,
TR ARk Sl B AH L TR G R B VR S RHEAIK 20°C~30°C .

2) EET RIS IR AR Al S 2RI VAN T IR S R AR AR E M L IR
ZAPERUKRasE M, WEFC R BRI B IR A LS M BE X A SR

3) IR Sk TR TIRFE IR A R T T2, 0 TIRFE R SRR, FEaly
KEEERTZ, NIRRT IRA BN R4 T HAR .
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