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Abstract

Traditional hot mix asphalt mixture construction temperature is high, heating all kinds of mate-
rials need to consume a lot of energy, causing environmental pollution, but also against the con-
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cept of energy conservation and emission reduction. In this paper, two different types of warm
agents are used in China to prepare matrix and modified warm mix asphalt binder respectively.
Through the performance index test results of warm mix asphalt, the cooling and viscosity reduc-
tion mechanism is analyzed to determine the optimal amount of warm mix. The design of warm
mix asphalt mixture was carried out, the forming temperature of different warm mix was deter-
mined, and the pavement performance of warm mix asphalt mixture was studied.
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Table 1. Conventional index of base asphalt
= 1. LS BRI

Eizap=| 70 hiE SBS Stk E
25°CEF A, 0.1mm 67 54
AL, C 46 74
5CHEE, cm / 35
10CHEFE, cm / /
60°CH5RE, Pas 201 /
135°CHifE, Pas / 3
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Figure 1. Changes of penetration index and penetration index of Sa with different content
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Figure 2. Change of softening point with different content of Sa
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Figure 3. Change of 15°C ductility with different content of Sa
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Figure 4. Effect of Le on penetration and softening point
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Figure 5. Effect of Le on ductility
5. Le 3T BE A 200
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Table 2. Test results of SBS modified asphalt mixed with warm mix agent
2. BMBHTE SBS MMHEREER

iH £ NJE/0.1 mm Ak T 5°CH#E S /cm
SBS JE it 48 84 31
SBS + Sa 42 80 13
SBS + Le 50 74 32
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Figure 6. Effect of warm mix agent on SBS modified asphalt index
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HF L) 6 W R O SBS et E N, BRNR B I R AR AR s A A ] . B
NFEJ5TH, Le i@FEFIBEm 7RI EN N, T Sa SRR AR 7985 AT N AL S 5T, W
PR RE B [FIFR B L RRAR T Bl i A, o Le 3R DG 75 Ak m I BRI BEBROR s I8 Ty
[, Le MEFEEFIXT SBS SeM: I 7 (AL FE M AN B, 17 Sa B35 BRAK T o 5 O ZEFE . I A1 R
P, Sa R FEFIAEL 5 TR — SR R

LR LRTiR, Sa FEAIB R 3%RT, SBS kT B N ERRAL s A BTG, (HIEENE 2 ERTE
PREER, FERERRRIEREROR, O METaRE, Kk, SaiffEmls SBS ek tE e fmnt, B uGE 2 MK
HBEZE 2%. Le 70 SBS St BIREEE A — € MIBRARIER, 48 78 NEEFEFR, FRAK T30
fabr, MEFEFEARSRFE SBS MM A5, Ik, Le IRFEFS SBS etk EECMANT, EiHBE
N 1.5%.
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Figure 7. AC-20 composite grading curve
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Table 3. Design parameters of hot mix proportion
3. MHEARESIRITSH

Bk BEVESE EARTRE KPR 2 5 (S ES A B W RN
AR OAC (%) vf (glem®) ¥ (glem®) VV (%) VMA (%) VFA (%)
A 4.4 2.442 2.543 4.0 136 70.7
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3.2. BHREANRERENHE

PRAEAH S SR W, IR P 5 VR B R AR B (v DA S 2 SR & BHMARUR bR 24, WHR
PP IR A BER A R AR B, TE R G RMA TR bR 5 AP IR A BHMAT T Ar Al R BUAHIE RS, A
Sy S P S TR U P FH Rl 4 77U [3] [4]

7S BRI VR AR R B B AR S ﬁze,ﬁﬁﬁiﬁ%“ﬁﬁﬁimﬂﬁﬁ—ﬂwﬁ”
P e BT IR A B AR R SR, RARIE IR R & R 5 AP iR A B M R P S B .
FHBE S TR S ASGEAT AR A e 28, SRRl Sz B it Tl A P A0 TR SRS [5] 0 iR 56 BAAE B

OHAT T IR A BHE &, AR S HIE 160°C~165C, XHRMF AT AT AR I,
E T FREN 4.0%.

@K FH % e IR HE SBS MePEid, %M 125°C. 135°C. 145°C. 155°C PUANEE 73 ) 2L hiR PE I
FIRA BRI 6], FEFEPER SN AR 4 ANREE, e AN S B R R T,
SR WA 4.

Table 4. Void ratio of warm mix rotary compaction specimen

=4 BHEANIEEESRHMNEEE

R ST 5 B K 2 B 2R (%)

TR %
125°C 135°C 145°C 155°C
Sa L 5.0 4.2 39 3.3
Le i+ 5.1 4.4 3.8 3.2

e IR S ARG B e RS 100 R, I S RN 4.4%.
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Figure 8. Voidity-temperature curve of warm mix asphalt mixture
E 8. BHIBERAN=RE-REMLZ
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PP RUU RG2S, Hd, Le inHE RS2 R T IRIER KT Sa A FRS

DOI: 10.12677/hjce.2020.911128 1230 T ARTHE


https://doi.org/10.12677/hjce.2020.911128

Bh, EIET Le @PEAIXT SBS sMEis A —E MFFRIER; @i spR - RALEE ML EE, i
R E R AR S PR AR R 2 R R AT 135°C~145°C, REXRAMNMEREX AN, A
HIRA BRI bR L T AR A T RIEIR S SR SR REfabria e, BiE Sa. Le PRI FEYS
IR AR R N 140°C~145C.,
4, BHHESREER A ERE

AN IRE 1. 2 40 E PR RET5 & SR R R A R L5 A T 3 ek, 4 B
[ R TR AR % P M R (iR e e MR RE . (RIR TR RE . /KBS )BT 7T, I SRR R & B RE
HEAT T EG[7] [8] -
4.1, mimfEaE

TE B AR AR R T A 2 s, ¥4 A 300 mm x 300 mm x 50 mm, #HT R ARG, W6
LN 60°C, # BN 0.7 MPa[9]. ZERURIGSE N2 5 Fix.

Table 5. Rutting test results
5. ERANLS

Bzt HMA Sasobit Leadcap
BB (/mm) >6000 >6000 4950
G102k >2800 X/mm

E: HMA (RERAHIIFIRGE

Sa A EIRARIIhFEEE > 6000, Le iRFLIiEREBRIZIFEE N 4950, — #3232 M yE %)
HEMEFR SRS EENER, Le BEHRABSIFREE S HMA LK T 18%, 1 Sa iR
PHEFRASRHIEFEE S HMA M2, FE Sa iR PE7h T iR SR mim i e E Rl [11].

4.2. {KiRRE

RIR TR BER IR M50 R, IR E-10°C, Mn#EE % 50 mm/min, RG2S UTM

FIRSRIEHL, WA/ NE RSP AK x 55 x & =240 mm x 30 mm x 35 mm. {Ki5 25 fHR a6 45 S a2 6 fis.

Table 6. Low temperature bending test results
= 6. RRTHINIELER

Bzt HMA Sasobit Leadcap
WA/ (ue) 2657 2350 2598
Gk >2500 pe

FHARIGEE T A, PR R A RHEIR R ARy 2657, Le LI H IR ARHMIR N ARy 2598, fE
5 R B ARFEARELR, 1 Sa WA IR AR IRIA RARE N, AR T RuARE . EHIE T 550 Sa iRk
FEIREIEREZE LS 18, #t—DR I, Sa EFFEARMEIRTERE 13 & 75 Z5E UK Sa lmFEAlmBR[12]
[13].
4.3. KIBEM

IKASEVEVEAN R A VR BE 26 [14], IR Z R WA 7.
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Table 7. Results of freeze-thaw splitting test
7. FmBERIKNER

KR HMA Sasobit Leadcap
Vb B 240 E L (TSR/%) 81.5 80 84
L E R >80%

AR I EE R TS, Sa A1 Le P I AR R fBS 45 2 EL(TSR) B BET R VEBARIR IR KR, H.
SR AR,
4.4. RERHIALE

DU RIS CL20 B B E VAN I 75 VR A R A K AR 8 M S LR S e o™ I iR B 2 —, k0
Wi P R A RHE MBS T R ER KA E PR RE,  SEF W DI RPEG 5 TR A RHIEAT T DU AR 30
SR E RGBT TR B AR A e I s O, e as R Lk 8.

Table 8. Results of Hamburg wheel rut test
8. NERHIKKER

R H BJE 10,000 VAE T (mm) & 20,000 YAE T (mm) 4 R (K/mm)
Sasobit 5.09 6.34 AL
Leadcap 461 5.67 NI

HMA 3.17 432 A H I
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Figure 9. Hamburg wheel rut test curve
9. XEhzk
SMRE RS R B ORI S BORTEARZIR 4 9 I A, Sa Al Le I HHh B R G K
AR L I 20 5 R FI IR SRR AR — 20, HIAR M IRIVE S 5, RIAR AL SR & R R 50
HHRIH RS, BA REFMHUKBIFRE S R ERECT, AR R SR &R T
PR E RS ERA, Horb, Sa PR SRR R IROR B R, RV SRS T UK HE R 1B E .
5. &g

1) TR, BB E T E RIS R AT, RIE TP R R ARSI
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TRARITFE A, BE T AR AR R E S R

2) WATIRAW IR AR, B TR R SRR - SRR AR IR SRR
FERVHE MR, Z5RRY], £ 135°C~145°CIRMRIE XA A, IR R & BRI E b i T3
TG N7 RIERBLE RS EHITERIR TR E, HIE Sa. Le PR FEII TR AR ROLIR
140°C~145C.

3) Sa ik HHI T IR AR R AR E TR, Le IBAHIHIR G RHMRIETIRME . PUKBFERAEMN T Sa i
PIHERE R RRMERERI L ARRY], Sa iRHHR S RMTIR PERE AT i 7 258 H K Sa iR H5T MBS
BEAT T DU R RIS, AR Le IR PRI R & B RIIRES N PR IR E R S VEREIL T Sa i B TR A k.
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