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ABSTRACT

This thesis studies on the performance of the color asphalt mixture and color
cement slurry-filling asphalt mixture.

The color asphalt mixture is a kind of mixture whose binder is used a special
color binder instead of the common asphalt and the color binder is polymerized by
resin, polymer and other additional agents. The thesis introduces manufacture
technology of the color binder. The three series of color binder developed by
ourselves have superior performance than the same type products in the world.
According to Marshall design method, the performances of the mixtures with
six-graded color binder and ESSO asphalt are studied and the results show that the
performance of resistance to rutting at high temperature, water stability, resistance to
crack at low temperature and resistance to fatigue of color asphalt mixture is the same
as or superior to the common asphalt mixture.

Color cement slurry-filling asphalt mixture is a new kind of mixture formed by
filling special cement slurry into asphalt mixture with large void and open grade. On
the basis of researches inside and outside of the country, this thesis studies the mix of
color cement slurry, gives a simple design method of carrier asphalt mixture. The
pavement performance of color cement slurry-filling asphalt mixture is also
researched that it has excellent high temperature stability, water stability, and
resistance to fatigue and certain resistance to crack at low temperature.

Finally, the construction technique of color pavement is studied.

Key words color binder; color asphalt mixture;
color cement slurry-filling asphalt mixture;
color cement slurry; carrier asphalt mixture;
design method; pavement performance;

construction technique
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AT, MEMEEESERMRRERAHHETEIT E BRI,
T EHERE, R — NP S BB RIS uEibies T .
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FRER A ORRRFUER A mHFHS TR, BSL BEEaRERE
PHHEB& I E B AR LR 3-2-2 FI& 3-2-3.
L. 90°HaHE AR

#3-2-2 W' HEBEERARIERR

BSL 200"
90AZ! | 0B &l | oocEl | FR %

£ A B (100g, 5s, 25°C), 0. 1mm | 90 84 80 86

T H

E & (10T, 5em/mind) , cm | >200 >200 106 52. 2

Hik A TRB, C 4.7 411 70.3 45.3

W /| oe) , C 2230 >230 2230 >230

& & (15C) , g/cm3 1,011 | 1.012 | 1.013 1. 038

REsE mERK % |-0.75]-0.665 | -0.865 | +0.06

3]
R

(163
. 85uiny | REER (10C) ,

cm

AR % 90 95.2 86 58.1

>200 2200 81 9.6
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4.1.2 HERARIERIRR
RRAERMERARKSE, 2B ERENR. ¥V EBAE R KR
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b =] HUAE (nm) NE TR
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B AR B/ 1.18 2.733
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Y% 2 18]
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BURHE, B THREERE. WA, HERERS, CLMERICHELT. &
BA. WEH Wik, WEEUR SRSV MASHEERER. XEEREE
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4-2-9 ESSO70 MBS BLAA L ERIEREXR

R (ABRTERERE AR (JT6F40-2004) HEfELMESR
MREHETHE, WE4-2-10.
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0AC

F

[T 1

35

4.0

WAL (%)

M 4-2-10 REHRERBE
R LR RE 4-2-2 M1k 4-2-3.
£4-2-2 FRAFEREH 0'GEE) SRRRRER

OACmin ~ OAC2 OACmax
45 3.0 55

e il v d e Rl

& | o. (g/ca’)

(%) (%) (%) (% | axy | (mm)
BSL-00A | 48 | 2424 33 143 75.8 860 | 225
BSL-90B | 47 | 2.428 33 14.1 76.6 948 | 264
BSL-90C | 47 | 2.430 3.5 142 79.0 9.00 | 247
ESS000 | 47 | 2421 38 146 7.7 880 | 239

% 4-2-3 FRFERAH (0" 448 BRRRBER

BE ) cpme | 2R | puag | BAE | REE | e
geon | HF Ko, Vv KVMA | VYFA MS FL

}?f) (g/cn) (%) (%) (%) | i | (mm)
BSL-70A | 48 | 2411 36 14.5 75.4 922 | 223
BSL-70B | 4.7 | 2414 40 14.6 73.0 850 | 297
BSL-70C | 47 | 2407 38 149 725 952 | 205
ESSOT0 | 47 | 2434 33 140 76.5 978 | 2.15
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B 421 AHFRH AT ERNEEH
§4-1 HEBHTESEEAMRENR
4.3.1 BahRRESHMNEBRTEYE

MERALERNFNHA, £HTRNEL, HFREAFIBETER
E, EERRTRER, BRRETEY, NREEARTEHOEAERE,
FREEEHE: WEERABKTIREFER, BREETERES. dtal
m, ERNEAFEYRERENERS RS AR, i, SBARARH
TEBRRTTRAER LEM.

1. AR I8

HERARMBERENE, NHERRERARHERAES . HERARE
—RESIR AR, O DR S RN EETIRR, 7 BRImN
BEGRIEHEERARMEETH ATRENFHDERBENTENRNK
AT, PEFEERMER, B8, 8. NSRS, ERHEREAS
REFMRREENE.

WEHRSHNHRERORRTEARS, NRMNERE. =HEH
KRB THERAE. MAWTRE. SRR KEAERRS. EELHR
R, FHOIAREEAEHEE TEIRRR TS EREAFHERANES, £
REFERMEEEATEELE. Y. BN, A5, HEEH
RIAE RGN MEHTR 2 0T AR R RSN RB L. %5k
eSS R AR W B T R AT SLPRA O, T HIRR TR BRI, @A,
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FAHARERAEBARRE RSO RERENE, HLIPrRmh3iE s DS
AR AR,

FXRRBEACEREMFENIE AR EFW 202—5 BEHE, wmE
4-3-1 fis. miENEHRAMANERE, BEREEIEHRTIREEDS)MN
=

;-3-1 20Z-5 2 B WAL F WXL

ST

A. BHERSE: 300X 300X 50mm;

B. ARHFE: HMMBFEN 700N £4, FRKEERMENEMERE
60°C B 0.7£0.05MPa;

C. RIBE KA, KRBT 60°C, WARN RIS 5%
4 5~24h;

D. ITEERKATERE: BRBITEERN 230L10mm, TEEE 4211
Himin, HATER B SRHRESATEN M —B;

E. hRReEHETE:

60-45
= X
dso_du

AH: DS—HEFREGHBHRER, K/mm;
d,, —IRBH A 60min BT XFHIZEFE, mm;
d s —RBEE A 45min BHAFHEHLR, mm;

DS N
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N—RERATERE, K/min.

i 4-3-2 BsL HEHNRARS—MF RSB EMREE MR
2. RRGREMN
MRS ARSEHMBESRERARETH TR B ESR, #1T7EHR
B, RR7TERAFEARJNBALAE (AR THRETRFEFR SRR
F2)(JTJ052 ~2000) 9 ) TO719—2000, BB 8RB L RF| TR 4-3-1 ik 4-3-2,
£4-3-1 FEHWREHE (0"HAH) FMHRRER

_ 45min FH | 60min ZEHL
78 BB AR
b DS, %/um T, TR o

am

BSL-90A 705.1 5.888 6.789 13.6
BSL-90B 846. 4 1.717 8.533 17.0
BSL-90C 1393. 8 3.253 3. 705 7.4

ESS090 1013.9 4,285 4. 907 9.8
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R A2 RFEARREHE Q0CHEH) FHRKBER

i ;
o el Il P
s ' %
nm mm
BSL-70A 3. 640 4,067 8.1
BSL-70B 4, 496 5. 227 10. 4
BSL-T0C 3.361 3.723 7.4
ESSQ70 4, 046 4,525 9.1
1600
1400
= 1200
E
~
X
e
4
®
"]
BSL-90B  BSL-90C  ESS0S0

FEIAMREN (0"HEH) B EH tLi

MR (%)

o

p—
(=]

w

BSL~90B

BSL-90C

ES5090

M 4-3-4 FTRFHMEEH (W0'FEH) EMANTRH LY




T
HH]

\X AR
BSL-70A BSL-70B BSL-70C ESSO-70

B 4-3-5 TRIHHEEN (0°HEEH) e ILY

HMEE (%)

BSL-70A  BSL-70B  BSL-70C ESSO".’O
B4-3-6 FREHWESE (0"E48) EWMENER LR

EHiERANARBEHNERRE, TEARRAR. £REE. Bl
BRE, RHhEEEAtERE.

BHR 4-3-1 K& 4-3-3 i@ 4-3-4 WfLLEH:  BSL-90C BE R BhIR 2 &
BX, EHRANZERERD, Hahiae ESS090 B-ARMK 37. 5%, fHxZE
FEELEC /D 24. 5%, JX R BSL-90C £ &RHBIBA RN 70. 3°C HL ESS090 &5 HH1R
£ BSL-90A. BSL-90B 1 ESS090 JR &K f B ia et K1Y,

HiF 4-3-2 K& 4-3-5 f1 4-3-6 W/ ., BSL-T0C BARBREHERX,
HEhEa5E B EL ESS090 B-A R K 44, 6%, 3 60min ERUEBE LB/, HX TR
bk ESSO70 {8 ¥H/ 17. 7%, FEiX 5 BSL-70C && R R SILAA %,
BSL-T0C 454 FHKAL 5 51k 70. 7°C. BSL-T0A RS FHEGEHERE B th bk ESSOT0 iR
AR 16.3%, HANBRFEAEHRERK. BSL-T0B RER MR EEHR
881.7, ELLESS070 h, MNHFBMEEHERK L,
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MERFE, B 70 SESHARKEBEAHZELHEN 90 SRS RmEMs:
¥, RMANREREE, FRHENZER /. BAHFTRSHOREEERE R
HRAE—RT LU R AR R M E RIS LR,
4.3.2 HEhFERSHNKBESE

APFRHEFROHEAN—FHEERS, REGHRHBEINEEREZ .
CERIEYIE BRI EKRGRERNERT, BTEEERSHENEM, HA
B 2 BR AP BRK AW = A3 K IR D BB 28 £ LR R ) B B IR FRE R, K B Ef i
AGE SRR REE, FHFREIERRITEN BRSNS, BEENGRE
ERERE, HHESHER., N, SMERAERENIE. EHEEREN
FIHERE.

WHERAENKRES=FAEALREAX: —RBEFST B2 RIS
B, BT ENKNRASEHERIKR, KSTEANHTSERZ @, TSR
WEBREE: E_WEAENEEIMRE, BTAIAR, GBHEER, itk
REfl, MTTHHFREHNEANSBEERK: FHEESHERMRBLTRES
B, BUEHE B R SRR
1. RRIEMH

Hial, M FRERKBENTERS, KPR35 ZNANE: 8KD
BURRE  BAKDUERBARL . BB RERATAR . AASHTO T283 (Bt Lot tman
%) AR, HRMERER. BKERIRE.

AFHRAEE (ABTREFERHFRSEME) (JTJ052-2000) $8KG
BOURIAL K RS SRR A T R AR FH R AR K et ae.

1) BAGERRAR

A ERM D E RSB AR, HAEE (140C~160C) , HELRE
(110C~140C) , HEKMERE 75K, SRR T ¢ 101. 6X63. 5mm.

FRHEANRE 6 MY, SRF4, RP—HAEERITEHRAR, &
60°CAK¥E H1EH 30min~40min, JEHABELEMS, H—HE 60°CKREBHIER 48
MPERGEE NS, tEREEEE:

=M

MS, x 100
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Kb MS,—RAGHBKREREE, %

MS—iR {48 7K 30min~40min MIFRERE, kN;

MS, —iR {8 K 48 AR HEE, kN,

2) HEEEERR

AR A TR B R i, BERRE (140°C~160C) , HiZBE
(110C~140C) , HEXRPERSE 50 K, R~+4 ¢101.6X63, 5mm,

AR, SHREGHEREFETHRTRE 6 M, RESAHA. F=
AR UT FELRE.

a. 7F 98. 3KPa~98. TKpa MIE &4 TR AKHMES 15min, KEHEFEK
I E 30min;

b. BRI BRI ELF, MAL 10nl K, LERO, BAE-18£2CH
JKEF % 16h+1h:

c. MIBRHSPE RSB 60°CK¥E 4R 24h.

EERTEABEE _ARNE, BE-ANE_ASt—-HET25CE
0.5°CHIKS, BRADSF 2h, FIFASENERHARN (EAKEE 12. Tnn; NE
2R 50mm/min) 4HITHE—EHE A RHRBREE Ry A R, HTRIE
B RIRAELL TSR,

TSR=£ﬂx100

Tl
AH: TSR — BREBELWL, %: Rn— F—HAMGLVBREHE, MPa;
R — FZHAFMBREE, MPa;

R, = 0.006287 < Lo
e, ks i=1, 2P — % i ERGRRBAERAH,
kN: hy — AHFREHEE, mn.

2. RRERRINR

) RABR A ARREREEIINTFRESHNAKBRERRRERLE
4-3-3 1%k 4-3-4. '
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F4-3-3 FEIHHESE (90" Ha8h) BAIRRIRER

gE Ak Fh MS (XN) MS, (KN) MS, (%)
BSL-90A 8.60 7.89 91,7
BSL-90B 9. 48 8.17 86. 2
BSL-90C 9.00 8.22 91.3
ESS090 8.80 7.05 80. 1
# 4-3-A FEIHRRAN (T0°BaR) RADRRRARESR
EARFh2 MS (KN) WS, C(KN) MS, (%)
BSL-70A 9,22 8.20 88.9
BSL-70B 8.50 7.50 88.1
BSL-70C 9,52 8. 80 92.4
ESS070 9,78 8.75 89.5
100
920
80
;; 0
; 60
™ 50
w40
&
e 30
W0
10
0 il
BSL-904 BSL-90B BSL-50C ESS090
100
90 —
8 = ]
m =
,;; 60 =
w % —
&0 =
&= —
o ¥ =
2 =
o — —
o e —

BSL-T04 8SL-70B BSL-70C ESS070

B 4-3-TRERERXBER
FIRBEREE S, IMhrHERARMKEBEE, MS,BR, KiEEHs
. H& 4-3-3. 4-3-4 FE 4-3-7 RBEI| AT T AB N -
8 R AR RBERERMLER, HE80%LLE, MERG P ERTR
AT 1000mm (898 K B E K.
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XF 90 G448, BSL BEAHHFRANRHERERIF ESSOFREHE
B%#, Hh BSL-90A 1 BSL-90C B& ¥R B RE X 91. 7%/ 91. 3%, L
ESS090 FE B AR B 14%.

3T 70 FHEk, BSL B AT IR AR ESSO I HR-& % (5% B fa e BEAH
ERE, FEEE, #HE0%LES, BRI BSL-70C REHERREMN.

A LA BSL-C RIEAHIH R & FHKBERL .
2) RFGREHIRELL TSR IFMTHFRERAAKBREHRRER AR 4-3-5
L 4-3-6.
% 4-3-5 TRFHESHE 0448 FRBHARER

AR R (MPa) Rrz (MPa) TSR (%)
BSL-90A 0.679 0.475 70.0
BSL-90B 0.929 0. 592 63.7
BSL~90C 0.911 0.652 71.6
ESS090 0.999 0. 657 65.8

% 4-3-6 FEFHESHE (10468 FRERNIRER

gy SE L Ry (MPa) Ry (MPa) TSR (%)

BSL-70A 1. 160 0. 704 60. 7
BSL-708B 0.977 0.679 69.5
BSL-70C 0.934 0. 665 71.2
ESS070 1.070 0.687 64.2

100 100

0 9%

80 80

L]

l

4-3-8 FMBRREAR
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ERHERSEKBEENERRE, TEQEGHREHNERS. M1
Bl RERRREIEN. HHRERHAEENAEENNARERE. HiF
SERMRRRERAE, REERAESBACERR, BWESHMMERE
fr: RLABRBEELRE. BERHRELNOSBEEFR.

M 4-3-5, £ 4-3-6 FIE 4-3-8 ATLLEH:

SHF 90 S44%, BSL-90C 1 BSL-90B B &M R ARk B tEF, TSR
aHA11.6%. 70.0%, LLESSOHERAFIERT: BSL-90A 5 ESS090 #hH
BAH TSR HH,

T 70 SHEH, HLLBSL-T0C &&4F, TSR Al3& 71. 2% H: ESSO iFF iR &4
FiH 11%; BSL-70A REFHFEEHE TSR BETE _4r, BSL-70B BARiF. M3
{& YK ¥4 BSL-70C>BSL-T0A>ESSO70>BSL-70B.

T SRR KRERRT, X 8 HHF4E 4 SRS
FE=ZFAME L, HHESRRLT, ML RXENSE R, ELERON
R AT BLB I RACR A REGLHE R, W AN SREAR AR MK
Ret.

4.3.3 HeahNRSEMERMEAY

BEBRENERRENETNAEEABK, EHMEE+238, Kk
IEETFRERBNFEREY — RERERALEAROHHE. HZER
A T BE RSN, B, MEEIRSKLSANEATENEY. £2
EERE, AHBRNEATFEKRE, IEREAARNOTR, ATERTE
TRNFERFERERNERSMTRR. Hit, FEXHFRSRER
B REHAT VY
1. RR WP Tk

B E RERMERINERNT EXES: BERHRE. EEhf
R, RERD. BRRANEERL SRR . 90 ARRE RS AR AR
ks, £ LR TR EANEGRERR, BEAREMB Y XHARR X 4
AEENMRE. BREMKRENS HRE, HPXUSHEERRBE A,
EZRRGHERE-10C, NAKPEY IMPa &4 T, BME MR RESESE
HEPHEERN NREEERFNTHTF RS MOERIEE. — RS TERS
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Ko (B HUR M RERELT . (Bi% 7 P IR R S B AT 2 RN I 11 7K P AR U=
RIRREAXT IMPa MR KT HER TERER MBI E RS RERIH,
R 2 B K I RS R B I HANE R .

FHRGHNEREARMSREIERRTROHAREMNEEES , FIRER
RERE R — 2 A ERRMBREMB KNS . MRS G HENNINER
KFMHERSERRRARER A BN, RBEEFHRELER. EhHER
KAMES PR AR, MR R E LB BT, Bt
HRAHHOD MR H R SR RREIIRYE, THNRREX, R
FAREARERLF. FHit, AREXAERS #iRR R NRLER PN THEF RS
FHREA R,

R KA RE NS AR £ B RENTS—810 AIHL, XE—EH
EMAEAREERS, EMARIETEIEFH#ITREF I EN B3IRE
PRREIE, WE 4-3-9 Fim:

B 4-3-9 NTS—810 MiXRE

(1) BREH
AT R
RAERF: 35X30X240mm, #42 200mm;
RERE: —10C;
mBAR: B,
INERE#E: 50m/min;
(2) RRP]
a. RBHER: ¥ 35X 30X 240mn R AR FRBFREBZE D 3h;
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b. Ae: WERMAFEN MY, CEXHRLRELE L, R L THANS
RAERARE TR B, SUBAERERNFEABETREREMNASLARE, 7
B ENHUEAT P NI RER R LR

LY
&

’

|

P do
|/0 —— -
#E

M 4-3-10 TR—FrhiEm
REXEIOAREE P B PER 4, TL3HARSTERNNS,
A 4-3-10 Bz . H B AT E—HE MR M E R B K S RARSS 1R A B
PER, HITEPREBIE, fEAFRKBIRTER P OB FHE Jd.
4-3-11 HBAAT BRI R .
(3) Ry ¢, MS HIHH

_3Lp,
2bh?

Ry

Rep: R,— REBFE T RIERE, WPa;
&5 — RIRIR B KA R A,
Sp— AWM NG LR, MPa;

bh— s s ke sERANRREAEE, m
L — REMER m

P,— RABRMBBARE N

d — BRERFHNEPREE, m,

(4) NEEREHH
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RERREY, WHFRSERRIN ) —NZE R A =R T
FlEE, MHXAFEKRT 0.99, EHEREER. B, TAREHFERHR
Xt REB RS Y B0 ES SR C5 , 5 0 B S = IREIMA Lt N
T84y, ENFIBEINRRER E. BEHMNKENERE R TITH:

dw y
E=E=f ay.ds,}

dw

A Ev—*g AR E, KI/m?

o, —RE—HZHFR SRS R

& —% HT?UYE%{EAHB‘JEIHF@Z

R

H4-3-11 REIEEERINRRY

2. MREREDH

ABHHFRAGEAPDRERSHBELRRMERILE TR 4-3-7. F 4-3-8,

F£4-3-1 TRHHEEH (0"HEH) KETHIRER

AR RENEE | ERSHNE | SHDEER | NEEEE,
& KR ;
Rs; MPa Epr HE SB, MPa KJ/ m
BSL-90A 8. 349 1167 7198.5 6. 20
BSL-90B 9,988 1169 8540.3 5.69
BSL-90C 7.983 1101 7306. 5 6. 09
ESS090 7.935 968 8193.5 4. 85
% 4-3-8 T RAWEEH (70°HEN) RABAGHRRER
A MBRERE | ERBRHNE | SHHEEE | EREEE,
sl =] *’l’ﬁ% 3
Rey MPa £ps ME Sps MPa KI/m
BSL-70A 9. 440 1403 6728.8 6. 26
BSL-70B 9. 786 1444 6769.6 6.75
BSL-70C 9.234 1212 7622.0 5.98
ESSO70 10. 183 791 12925. 8 4.79

55

