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Abstract

In order to prove the feasibility of using red mud instead of mineral powder as filler, increase the
amount of red mud and protect the environment, the adhesion between red mud asphalt mortar
and aggregate was studied. In this paper, the microstructure of the fillers used in this study was
characterized by SEM, and the influence mechanism of fillers on the interfacial strength of asphalt
mortar aggregate was analyzed from the microscopic point of view, and posttest was used AT-A
automatic adhesion tester was used to test the bond interface strength between asphalt mortar
and aggregate. The results showed that using a small amount of paper-making white mud and sin-
tering red mud mixed powder instead of mineral powder, the adhesion performance and water
stability between asphalt mortar and aggregate were enhanced.
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Table 1. Basic performance index of 70# base asphalt

= 1 TO#E UM B R A MR

FEA M GEFRAR TOHEE R L OWARE

Ak .(C) 48.2 T0606-2011

£ A FE(25°C, 0.1 mm) 68.3 T0604-2011

FEFE(15°C, cm) >150 T0605-2011

B /1K E (60°C, Pa-s) 235 T0620-2000
2.2. 1ER
221. ¥

ASCHF TR 0 3R N i A KA K, REGTE XHAKA XA, TS faFe
COoN B Uh T B T i T ARIIEY (ITGF40-2004) X SERH 5K .

2.2.2. 7

FEFRE, AR ITERIANE, ARV 7 Bk me . FEHEIRE MR G L Re, ARTFT ik
RGNS AR BATRTSL, A TE B2 H L R BNV AR A BR A F], BeShime ki, PH {E HUFEH%
TR

MRS B AR P AN TT BB AR H IR &R B ORL, SRR RO BRI VE Y SR KBR A A
ANERDR, SREHARJE BN 105 CHRIBR g 24 /N E R G2, ZJ5, HIERENLRTRE R e B
BRAR, BEANA (AT T THEARMIVE) (JTGF40-2004) ot OB AT ZER M RLAE . 42 2 B T 8
AP G R EE AR TR RIS A TR AR IR I 45 R

Table 2. Basic index of filler

2. EMHEKIERR

L0 8 beshikoRie
AR 25 B 2.701 2.553
PH {8 8.2 9.9
e R AR (m%g) 9.988 35.419
FLBRAAAR (cclg) 0.017 0.097

2.23. BRBR

EAR ARG AR PGS R P = A2, G4 EA Ve EEH CaCOs Ak, FH&H NaO. K,O. Fey03
gy, FREE D ERARRRACK AR EY), BAUENE - SR TR % 9 R
2.2.4. iHARX

IR 7R R0, A INTE A 2K o] DABGE I B TR A R PTRITE e AE, WA KB —FvE RIS IR &
B RITE IS I o
2.3. ihBERR

AR SCHTI T R T I 2 A T AR R LA 101, VPN S AR ORI T R SR MR RE R R, K AR
T WAK. B TR BEEARLLE SHERS, HRHERE, iﬁﬂﬁ’ﬂ@ﬂttﬂl{}—ﬁ JE 1) L
* 3.
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Table 3. Mix proportion and name of asphalt mortar

% 3. IMERFHIECLE FZ R

by i R S ETRe
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5:5 R5H5
6:4 R6H4
e HAK 7:3 R7H3
8:2 R8H2
9:1 R9H1
1:1 5:5 R5W5
6:4 R6H4
e Al 7:3 R7W3
8:2 R8H2
9:1 ROW1
FRYEH AR EYE =6:1:3 R6H1W3
ARe A KAV = 6:2:2 R6H2W2
ARe A KAV =6:3:2 R6H3W1

W REEGEFEN: EBIEE 145 CHRIMFE I 1 N EZEBL, BT PR R e 1%
e LB N 207, 456 358 B2 DL 1000 rpm 3 7 145°C 4444 F N EIHFE 30 min R E &R A
3. REAR
3.1 W4T

H T AR MR RIS . MORSS A ZER, XESHmEBNE SER AR, SRt
FUIE LA SEM RN PUFFSERE IO 5 A 3T T I8 5 08T .

3.2 BREREEREMAmEERR

A ST 2 EK I T i A2 1) PosiTest AT-A 4 H 3 [ 35 J7RAC W75 5 8RHK 25 77364700
€, ML SRR J1 RN DUk S H SR AR BT FT 5 IR 5 SR R A g i . e
B LB BRI IA 1 s

a3 bic
Figure 1. PosiTest AT-A adhesion tester (left), test sample (right)
1. £8sIME AR (E). KEHGI(5)
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AR TTE R BE T SERHE LTRSS, 5 AR — 2 R IR 2 1 (AN [RELRE SRR FE) T — B 1],
PR 42 A s AR AOS I 7 5B AT e, W ENJEED 2 mm, IN#GEARDy 0.7
MPa/s, ARIGE LRV ZIE . AXCE, & ERRRECO A DIFINLUIRIE Y 1~2 cm K T7 %
W

4. RIWER
4.1. SEM i

ARSI T IHRECOR 10,000 fE R REAT LSS, DUMIURK) SEM BB anIA] 2 fis. IX DR fh7E
Kite . BURDE SR SO BRI AR R . e B 4 A 2 A R Ve ORI AN ER T, kLR A%
£ 10~50 pm Z[A], FURIEUN, RIMSCMRE, WEAEMW . FR0e T R ABURAEAE BURAE —H2, B R xS
BORIRENR . 1 HCET B RSB, IR BA IR A5 o0, BRI LSRR . AARET B
FAED ERAEIT 100 um FRTRL, (H R 2 HOBKRLAE /N T 100 pm. T A AKBURDRAE K43 72 10 pm LA
W, LR RS AN T A ICET R, A KEEA HIBIERI S, ERER0E, EHAaKBRILT R
ARG R AR 2™ H R RIR, Bk 2D IT-F 2R E5H, R A EoR, X
FRER IR R T SRR AT SR, S1E 1 AVRA T I FERGE, XL YER] BE S 1 R R
MIRE ST, SERITE IR - SRRIFHI ORGSR o B AP RER I 25 10 22 57 AT e R 75 5 ORI 45
s BEMTSEMIL T R # PR -

Figure 2. SEM images of four fillers: (a) limestone powder, (b) red mud, (c)
hydrated lime, (d) white mud

2. MMERIE SEM Elfg: (a) AIET#, (b) 7Rk, (c) iIHAK, (d) B
e
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Figure 3. Adhesion between asphalt mortar and aggregate
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4.2.2. iiE - BRERERE

AHTHH T 20T AL AT T ALK BT T B, tls 4 ATRUE Al e TR
FAF TR T I IR o X UG T R — SRS T PSS 45 55 B K T30 7 I P A P R 4
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FEAE T HE AL fE SE R . AT, fEARJEH B —E R A MR - SRR miesE, B
RAKALTE 14d J&5, Wi - RHIORZS IR ARRF 5238, DlREIBUR AR R T IR N RO . 2Rk
B, HERTRS AT R SR IARG S8, 89K AE tE I Ak ik % .

LP RM R9H1 ROW1

Figure 4. The failure map of different asphalt paste surface
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Ve THAIRAEREE ) 1 ANTA], @5 PosiTest AT-A 4= H 3Bt F1MR A & S8R BT 71347
M5, I EXSTIT - SRPRESE T W RERRUR i T B SR RHITRE G TERE, 151 T LUR 458

1) AU rP RANBURAE A B R AE S, TR A BRI R ERAR . DA Ry B, RST BRI
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