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Abstract; In order to study the recycling application of ceramic wastes in asphalt pavement heat-resistant sur-
face layer, the ceramic wastes of Tengxian County in Guangxi were taken as the research object. A portion of
aggregates was replaced with ceramic wastes in equal volume to form ceramic heat-resistant surface layer. The
high temperature performance of ceramic asphalt mixture was evaluated through Marshall test and rutting test.
The water stability of ceramic asphalt mixture was evaluated by immersion Marshall test and freeze-thaw split-
ting test. The thermal resistance of ceramic asphalt mixture was analyzed through indoor lighting test and fi-
nite element simulation of pavement temperature field. Experimental results show that, the temperature per-
formance and water stability of ceramic asphalt mixture are benign, which can meet the requirements of specifi-
cations. The thermal resistance of ceramic asphalt mixture is good, and the reasonable proportion of ceramic
can improve the thermal resistance of asphalt pavement. Comparing with the ordinary asphalt pavement, the
temperature at the depth of 4, 10 and 18 cm of asphalt pavement with 60% ceramics content decreases by 3. 9,

2.9 and 2.0 C respectively, and the thermal resistance of upper, middle and lower layers increases by 6. 7% ,
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15.9% and 17. 8% respectively, which effectively reduces the temperature of asphalt pavement.
Keywords: asphalt mixture; heat-resistant surface layer; ceramic waste; pavement performance; thermal re-

sistivity
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1.032 g« cm ). B EER 54 K AER EEH AREFR, W Tab.1 Main technical indexes of
FUFR. R Ao B BRBUEIE; 7, R W gy coremic aggregate and limestone aggregate
KR 5 K W R Q i AS LS RE A - WEAH MRS AKERR
L2 BAMEHEREGHE prenem R 200
AHEEIN AR BT LI R e ohe o
JER 4 em. AR 4G JTG FA0—2004 (72 8% 0 7 B% M it TR K/% 19. 800 24. 300
BT ) BB B Rl I 00 7 T A R — 2 0 7 U2 /% 18- 900 24. 900
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Tab.2 SAC-10 gradation range

S/mm
S8
13. 200 9. 500 4,750 2. 360 1. 180 0. 600 0. 300 0.150 0.075
R/% 100 95~100  25~35 20~28 15~23 12~20 10~16 8§~12 6~10
M/ % 100 97.5 30.0 24.0 19.0 16.0 13.0 10.0 8.0
y./g+cm ® — 2.722 2.678 2.741 2.744 2.705 2.704 2.736 2.736
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1.3 BEMEREHMIHRRINE

e W e SRR IR B 1R 0040,2000,40%0,60 % SEAAFUE AR B IT R 4. 75~9. 50 mm (AL 5 KL,
LR P 28 0 75 R AR CAC-10. R4S JTG E20— 2011 (28 B TR0 75 B U 75 1R A BHR B0 L ) 1 0K
XA [A) g T 42 8 9 0 7 1R R T BRI » DA RE Jee il A L. BUPF RS 101, 6 mm X< 63,5 mm.
RERZE R K 3 PR, £ 3 W ow N EB R P Al o NERBLEH R Ve AEBR Vi
AT E] B3 Va5 A AN s Ms O B BRORBRE B 5 I N IRAEL.

Hi2E 3 NT I B A P RS 45 B 9 0 L B T U0 T IR ARG A LU AT B AR B L L B R B
I T AN | B BROR AR E B L TRE B A W A AR R R
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Tab.3 Marshall test results of ceramic asphalt mixture

s w/ % 2 w/ %
0 20 40 60 0 20 40 60
P./% 4. 900 4. 900 5. 300 5.400 |lp./g* em™ 2,428 2.372 2.316 2. 269
o/geem 2,513 2. 463 2. 390 2. 349 Vv/% 3. 400 3.700 3.100 3. 400
Vua/ %0 14. 400 14. 400 14. 400 14. 700 Ver/ % 76.500 74. 400 78.500 76. 800
Ms/kN 10. 630 11. 650 11.170 10. 840 F;/mm 2.690 2.950 2.720 2.950
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By L3R T . B P B R BN Sh AR E AN R B R R R B R T R Y B R B O 600
I, 3 B AT BB T A BT R Ol DRI P 0 T TR A R R AR M IR R BB AN KT 60%.
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R FH S BRI AE R B 25 CLmEk Tab. 4 Test results of water stability of ceramic asphalt mixture
ﬁ%jﬂ 50 mm « min . R I LE R UK 4 2% - . w/ % - - SR
B?m.%‘:?4 E13:50 5@5)‘2%’%%&?,& j‘jﬁf S/V =

5 - o/ /0 99.9 92.7 92.3 90. 6 =85.0
HREELL. R,/ % 96.8  93.2  91.6  90.1  =80.0
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B 0% ,20%,40 % ,60 Yo it . IR EL QO 43514 0. 70,0.50,0.45,0.40 W+ (m+ C) ',

H bR AT BE S B R B R BG 0, FE RE U TR G RIS IR BOZ R A U B B RS B AR AL
b4 v U T TR AR BELAA PR RE.
2.2 BMETSREFMERMEREIKIE

SR FH 3 N O R 5 36 2R 2 0 P 2 L 41 2 7 BEL AR IR . SO TR S B AT TRl 300 WL A
FR I RE A T P AR R B T SR AR B A3 A 4 R BB RN 000,200,407, 60 40 1Y B K i1
HIRA K CAC-10 LT 2 W RA R AC-20 Hrim 2 6 # B 18 09 2 B0l 24, BRS FE A 8:00 3 15: 00
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Fig. 1 Temperature variation of ceramic asphalt mixture at different positions
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Tab.5 Error analysis of thermo-physical parameters of upper and middle layers

division of pavement temperature field

H/em w=0% w=60%

IR/ C WAL/ C o/ % RIGLE R/ C AR/ C o/ %

4 35.3 34.7 —1.7 35.3 33.7 —4.5

10 30. 7 31.1 1.3 30. 6 31.0 1.3

F#6 AHRTIHARISH
Tab. 6 Parameters of finite element model
)= k= I A IR

e CAC-10 SAC-10 TEE P //Hjég;%% Eﬁ%{‘j;gj%ﬂ%k HE
A/We(me C)! 0. 40 0. 70 0. 80 1. 05 1. 21 1. 25 1. 28
o/kg e m™ 2 269 2 428 2 430 2420 2 470 2 470 1 810
C/J« (kg C)! 900 1 200 1 300 1 250 1 050 1 060 1 040

3.2 BEEREHERTITE
AR 1) 303 56 2 5 Ay B I T 1 MR 2 oL 2 R B R N LR B AR R R L IRt
H 5 m PRAL R EE (15 COAE IR E 29 .y Tl 3 o 728 Ak fer 28, 8 2 oA a3 S 00 ) a2 b 3 T I 2 A
A b AT e 300 SR S5 A o % T 7 2, G 3 B R . S IR AT AL Ak 7 R
T IR R A A

Tab.7 Road surface temperature load

A 8:00 8:30 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14.00 14:30 15.00

0/ C 28.5 41.2 45.5 48.8 50.7 52.2 53.4 54.7 55.8 57.0 58.1 58.5 59.5 60.4 60.9

1T 5 JEE 6 50 15172 04T 28 b % T 45 25T 0 T S 30300 A7 R 25 B4 T 5 22 7 op i
B 1R 2 R A TR AN 2D A AR h TS s
FARSE IR0 o P S A SR 5T LR NG il B A 0
FOR 25 FA AT 0 R 25 A5 1090 B . RS R T AR 9
g %) 8:00 MMRIE(H 28.5 C IR N 15 C Lo nt g £ 40
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BRI 1 800 s, 8 B WA AL, B — B A F 45 100 s, ¥ T R
BEE S 0 T RS BT B ANSYS 2 PSS S S S S S S S S S S
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i 4% 45 ¥y J52 R [ 220 B 3L £ o 93 Rl 45 g 2K 50 K T B 3 14 i
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Fig. 4 Pavement structure temperature variation
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Tab.8 Thermal resistance of ceramic asphalt pavement

WEZE  w/% 0/ C 6./ C 0./ C 0,/ C 6/ C Onr/ C %
0 60.9 54.0 57.4 28.5 28.9
bz 1.9 6.7
60 60.9 50. 1 55.5 28.5 27.0
. 0 54.0 45.8 49.9 28.5 21.4 i -
- 60 50. 1 42,9 46.5 28.5 18.0 : '
I 0 45. 8 39,2 42.5 28.5 14.0 ) - s
- 60 42,9 37.1 40.0 28.5 11.5 : '
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