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Abstract: In this paper, research is carried out on the compaction characteristics, design methods and performance of
the surfactant class warm mix technology. Warm mix asphalt molding methods and performance evaluation are focused.

AC, SMA, UTA and SUP are chosen with ordinary asphalt and modified asphalt to evaluate performance of warm mix-
ture respectively.

Keywords: Surfactant; Warm Asphalt; Design Method; Pavement Performance

TR AT HIESBREREMR

® ¥L E B
VR AR, W

* P T T B AR T E P, AT
Email: vivian_jh@163.com

ks H A 2012 4E 11 A 23 H: BEEH#: 20124F 12 H26 H: HHS: 2013481 H 8 H

1 F: HXRIEMISRAEBORK R SR . Wt Ik BLRERETT e TAITAL, B RUHAE Tl HE S IR AR
BT EAVEREVFN SE T TN 45 . 6 AC. SMA. UTA Al SUP WUSREICANE @I . ShEIhs pimh ek it
AT R A RHEREXS EL 7 HT .

KB RGN WP, B0tUnE: BAMeE

1. 515 A A4 24 1R IR 5 A2 25 4 5 1 I S I FE T

SR Evotherm JEHE B AL FHl— R B [ FRFEHE R G B AT R AR
REFEHRGRE, ATOERIR TR, 2onge T Tenth FE 10 7, AEIEREE 10 SR
L ERPEHEIR S REEA S T AR X R R T&Eﬁﬁ%lﬁi#{}ﬁ%z/ﬁlﬁ%*/l'ligﬁ&%o — IR H b
R SRIGIRHA, KRR R m T e RAFSORAEIENFTIN A, TR
HOBEB B F7, AR IR CRLIBE TR S b LA Rk e PERIROIRPRITRHR SRL S ARy . S5 RSO BETLAN
J1e VAR E SEn iR A R st Dok e AR, R T ARIVE PR A VR A R
ST ARIIC 22 . PRS2 B I IR BRI 75 VR &R M AR S TR RIEN B, BDFLA & iR AR 4 R
W_EF LRGSO SRR BA A% O, RERFELIUR, FULIE S PR A AL
A, g

2005 4ESTHE LA BRI 0% LTI A i T Evotherm i HEHA S Fl—FhHR A

Copyright © 2013 Hanspub 1



BT IRG RS B YRR 7T

FUA I RSB, 7T LAE 80°C A A R AF, 1% FhFL
WliE EH T0% LA IIE . ZIHER L T2 58
MEREGRIEAR—F HTA XA A
R EA — SR A, XERINFIRS it S E 5%
BHOZEMEE T, $EmR SRk it A0 5 14 LRSS e
1o AAIIT IR E S il SRR A AR At PA
IKZESHIESBH £ FE S IR 5 R &k
AN 1 2 B RR B 5 AP T TR A R A AT
2 FE5 o

Evotherm i@ FEIIH HAR, HAZ G2 K HY B L
FRAERPTFE, BmnE RS B TR AEE,
TEE IR AR Y G, X e BRI AL 228 055 FE AT
HE T M RE A T 52 . BHF Evotherm R #%:8
IR ThRE, A E A R 45 2 78 55
BIAr B, AW IR MR K B e 454, IR &
HSEIR 7 AEBARIRE T RN ST e Th g .

ASLHSE Evotherm I HEII TR SR 1T FIPE
RETF R TT, AU € T HE 0 75 VR SRR il A T A
PEREVPN ST N2 . 1%64% AC. SMA. UTA #1 SUP
VSRR ANE @I T OO T IR IR 45 R AT il 4
IE R ERWEREXS LE AT R BAT HLE o B 1
REFE AR PR IR R U5 T 1R A R 28 F 1R R

2. BHIHERERESCHEMS

W TR A R I SR R R A il T s A A
MR ARSI AR R AR E N, B TR
FORMIR I U HE 2 R L . SR AFG2CS e T SEASC Y
WUfF, AR B RS2, JFRET RS
BHE AR T 72 AR AAR DL o 8 3 73 T B e 2
B SR PRI EE S IR R A R AN
FRFR AR R S IR SR, X Bl TR A
e TE L.

2.1 AHARE

AR IR A BHE TARREE BT A
DT IRA R, R IR XHR £ R AT R SR 5
We, RRHEAE TR 2L, 50 AN ) ) AL B R S
TR TR A RHAE B BRI T : 1) SRR R
N 150°C, ST IR EE A 165°C; 2) K. 4%
BHEZ B RECER IR BT, R TIRE 2,
BT OG0T IR B LA LT 4 /R 3) K ERRME

AT BT AR E I RE AR A, TR 4 SR
FR— R, 8% RS, N8 B e e 7 2
WAL, KARELFH DAT WR4BHE NI i L,
WL 15 4) #:F0 1.5 min, JIAFK), FEHEA 1.5 min;
5) BRI TR A RSN BEFERL, TONBERS, 7E K
T2 2 /N 6) TEke st pli 2 o

2.2. RBVERERIERE

BHE RS S P E IR AR, BT B
A T imFEA NG, RS RS 5 AR S F)
—ERNEEEN, R SRR E R SR SR E Y
THOLT, AT USSR PRV AR 1 14 e 55 Sk B PR
ARk T

Wi H VR ARk e s S R 2R I P8 38 ORI b 2%
Ketffg, SR FEXS B )RG5 RMFEE R 0.28 + 0.03
Pa.s, SR T, MREEEFAER, @
R SZIREAMET 115°C, FARTRERN A s SEig
R N2 B e

S REEA TR AR, N IR SR, ANk
17 2 R R, (AIRR 10°C M 120°C %% 80°C,
T8 I R 2 S AR e b e S B RS . iR
RN 1 A 2,

2.3, ESERERHATRIGAREI R

TEBE R AR IR A B 5 R 5.1%,
TE N IR S A FE v, F i Bh Rl
TE I S AT AR AN [ e U B AR R S . 4
11 S 55 e YRS e o B Ak bR 2R I R A
FEA 150°C, HESLEESHIN 80°C. 140°CH, RS
R S 28 an i 3 FioR

@ 78

OR:GE )

@

Figure 1. Order of material addition

1. #RHRANGAE

Copyright © 2013 Hanspub



I IR A R TS B S RE BT T

Table 1. Volume statistics of warm mixture under different compaction temperature
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Figure 2. Experimental results under different compaction tem-
peratures
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Figure 3. Curve for mix compaction
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Table 2. Porosity results of asphalt mixture
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Figure 4. Compaction temperature vs. porosity
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Table 3. Regression equations and coefficients
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op EEFAS:Y AHR R
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HFEG%) Vv =-2E-05T +0.0056T> - 0.6199T + 28.93 1
(%) Vv =-3E-05T° +0.0101T> - 1.0921T + 44.513 1
(%) Vv =-3E-05T> +0.0101T>— 1.0921T + 44.513 1
e R Vv RIRNTERRE, B % TRANEE, B4 Co
Table 4. Statistics about compaction temperature reduction for warm mix asphalt mixture
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Table 5. Porosity of warm mix asphalt mixture
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Table 6. Experimental results of volume Index

*® 6. FRBRILRGR

B IRA R
TRA R AP IR AR JTGF40-2004 H AT R
3% 5% 7%
s 5.1 4.6 4.0 3.9 3~5
VMA 14.9 14.7 14.6 14.4 >14
TR fE 10.5 10.2 9.9 9.8 >8
iKIED 23.1 24.1 21.8 21.4 15~40
Table 7. Experimental results of rutting test
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Table 8. Experimental results of low temperature bending test
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5% 7%
YU hr 8 FE (MPa) 8.554 9.853 9.935
PR (ne) 2550.26 2576.81 2582.10 2597.37 >2500
TR 2 £ 5 (M Pa) 3395.95 3505.87 3861.83 3865.98
Table 9. Experimental results of immersion Marshall test
F+ 9. RKGEURAGLLER
WP IR AR
AR PR R AR JTGF40-2004 $i AR B R
3% 5% 7%
BB RERE FE (%) 85.7 90.7 96.7 91.4 85
Table 10. Experimental results of the freeze-thaw splitting test
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Table 11. Volume indicators and performance comparison of warm mix hot mix asphalt mixture with different level

® 11 FRRERHFAHITT RS RS RIETRMEREE

Byt T (%) Bk B F T FE (%) TSR(%) B E FE (I /mm)
UTA10(34) 3.6 92 85 7781
UTA10(i) 35 98 91.6 6133
SUP13(3) 4.0 87.5 87.6 4428
SUP13(ik) 40 88.7 85.5 4865
SMA13(#) 3.9 96.7 88.1 5131
SMAI3() 3.9 97.0 924 5384

Table 12. Performance of 90# ordinary asphalt
| 12, O0#E BB 14 REHRIRI S R

TiH FA B T HBEPE + P PR(EE 2N N SWIRrS
(100 g, 55)25°C 0.1 mm 80.5 79.3 80~100 T0604
B NEEFRE P - -0.22 —0.16 ~1.5~+1.0 T0604
HELE 15C Cm >100 >100 >100 T0605
WA A TR&B T 50.3 55.1 >45 T0606
ZHREEE 135TC Pa.s 0.538 0.521 - T0625

Table 13. Performance of SBS modified asphalt
& 13. SBS st B4 REtE AR MIZE SR

| L BigER)IN ML + i TG R IR T7 vk
ENFE(100 g, 55)25C 0.1 mm 73.2 72.8 60~80 T0604
EFNEFRE P - 0.15 0.17 >-0.4 T0604
LR ST cm 44.5 42.1 >30 T0605
WAk i TR&B C 73.7 74.4 >55 T0606
BEKIE 135°C Pa.s 1.5 1.38 <3 T0625
BT, AR % 2.1 2.0 <25 T0661
kA 25°C cm 88.3 88.9 >65 T0662

Table 14. Main performance of warm mix AC-13 and hot-mix AC-13
;R 14, B AC-13 5HH AC-13 T EMRE

TiH e AC-13 e AC-13 PSIRER:S Y #fiaﬂi ﬂ:ﬁ_ﬂﬁi FTR
TR (%) 38 3.1 3~5 5.1 3.9 3~5
T RHAIBR R VMA(%) 14.6 14.1 >14 14.9 14.4 >14
I 3R FaSE BE(KN) 8.9 8.4 >8 10.5 9.8 >8
URRES 2453 1% L TSR(%) 76 80 >75 81 87 >80
B 5E BE (IR /mm) 900 1500 >1000 3160 4600 >2800
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