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Durability of Asphalt Mixture Containing
Municipal Solid Waste Incineration Bottom Ash
Aggregate
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Education, Tongji University, Shanghai 201804, China)

Abstract: Asphalt mixtures containing different dosages,
different particle sizes of municipal solid waste incineration
bottom ash aggregate (BAA) were designed by Marshall test
method. The effect of BAA on Marshall test parameters and
pavement performance was analyzed. Durability performance
of asphalt mixture containing BAA was also investigated by
freeze-thaw cycles splitting test, aging test and fatigue test.
The results show that as the dosage of BAA in AC- 20 and
SMA-13 increases, the designed asphalt content, Marshall

stability and flow value increases, high-temperature stability
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meanwhile water stability and anti-crack
performance at low temperature changes differently. Using
BAA instead of 10% (by mass) natural aggregate for AC-20,
10%~15% for SMA-13 can both improve splitting strength
after 3 freeze-thaw cycles, tensile strength ration and its
reduction after aging test. When the dosages of BAA in AC-20
and SMA- 13 are respectively 20% and 5% ~ 10%, the

mixtures have better

decreases,

anti-crack performance at low
temperature after aging and longer fatigue life. Based on the
test results, the recommended dosages of BAA in AC-20 and
SMA-13 are hoth 10%.
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AR E MR R B R AR R SE BRI SN (B
AT S RE R R R, ENSI Tk
UiERA R IR B fr 207 A+ 1 B A e dg
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FIBLA EiR Tt SR A E WIS /0T BAA SHEABHE
B/K R YRR P B A 1 RB R 57 1 R A5 T A 1k R
FIRZI . oA BAA 638 B U6 5 TZE A B8 IR 10 10 F 42
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1 ORBERE S TR
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M RATE R R RBT , A BRES KT . W%,
P A VRSB RRRY. M. P E R
WREFFR, FEE D> 75 mm T4 BB EE
FEFFE<2. 36 mm ¥4, AR EF B HMEEE A LR
HETES . WL 1, 7] WH N TRALEREE M &Gk, X 2R5%
g ST 200 BAA 1b4 A L3R 1. BAA @it
0. 075.0. 600, 2. 360.4. 750 }% 9. 500 mm Fi£L &
BB R 9. 5%.38. 7% 63. 0%.83. 7% K
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2.0~2.36,2.36~4.75,4. 75~9. 50 & 0~9. 50
mm BAA B H WK pH {43524 11. 7,11, 4,11, 0
K 110 4, 7] 0L BAA RSB/ NRPE R R X 5 CaO &
HEEA K.
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Tab.1 Main chemical composition of BAA %
WSO, WAL, Oy WO We, Oy WMgO WP, O WNa, O WK, O WInO WSO, wil
19. 40 6.17 39. 00 4. 27 2. 47 5. 77 1. 69 1. 49 0.55 3.02 3. 39
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Fig.1 Surface micro topography of BAA
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Tab.2 Basic properties of BAA and natural aggregate

] Rt i3 WRER KF
20 0 b fn/ Ji3 bi{ﬁ/ %%(g fcmﬁf)g/ 3 {2$/
0~2. 36 2. 667
BAA  2.36~4.75 30.0 2. 410 7.00

4. 75~9. 50 38.7 2.198 7.20

_— 0~5 2. 708
%*f 5~10 18.7 2. 825 1.26
10~20 28.4 2.739 0. 44

0~3 2.863
g 3~5 20. 8 3.009 2.41
=y 2 5~10 21.5 2.998 2.17
10~15 22.1 2. 985 1.70
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0~2. 36 mm BAA Z%ILL 0.5%.10% 1 15% 4B
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S35 M-0 W HB4H) \M-5. M-10, M-15. @ i 5%
W R A He R AR R T 40 A A B 5
T TH AR JTG F40—2004) (UL TRk
FEMH AC-20 F1 SMA-13 12 11 i 7 [ B 8 FfE
UL, HECHH 2R LI 2. SMA-13 e £F 4 i &2k 0. 3%
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Tab.3 Marshall test results
BAEH BiE BB -} i) REE/ WAE/ Bt B B PR A R/
RE BR/% ot 9 B/ % ME/ % kN mm HEBE BeEE Rl
C-0 4,08 2. 465 13.0 68.0 8.6 3. 60
C-10 4,71 2. 403 14.1 72.0 8.7 3.70 15. 4 1.2 2.8
C-20 5.25 2.354 14.9 74.8 9.4 3. 65 28.7 9.3 1.4
C-30 5.87 2.293 16.3 76.3 13.0 4.71 43.9 51.2 30. 8
(R YELR >13 65~75 =8 1.5~4.0
M-0 6.19 2.478 17.7 76.7 10,6 4,17
M-5 6.52 2. 445 18.2 78.0 10,7 4,02 5.3 0.9 —3.6
M-10 6. 66 2.418 18.3 78.1 12.3 4. 65 7.6 16.0 11.5
M-15 6.72 2. 407 18.1 78.5 14.5 5.00 8.6 36. 8 19.9
CHATE Y BER =17 75~85 =6 2~5
T . 0 P B e R N R 2 R IGAE  , REEIK I B o S A 4 X

2.2 1HEERT

FRRIFUITTEBE T WA RBRS R
R CA I TRYE XU IR AR50 8 AR
(JTG E20—2011) (LA AR CILAR ) o I35 5 1
K36 B PR RE , I 45 R L3R 4.

H12 4 WL, BAA B AR TIR AR 3hE
E B, SMA-13 PR IR & /N AC-20. 8T JR
BAA B AN TRAMNEBE, FHHE
PURERASTE 6 S B4, H 0~2. 36 mm §) BAA %
SMA-13 Hr FE R FIH FEAE M XHE AR B2 451
IE/N, >2. 36 mm ) BAA 7E AC-20 HiE 4L T
TWAMRE 1, TR BRAME AT BAA B BB R
RetE R T RASER, FHE & B R IBAR I f8 1 3%
M 4K

SRR KR BB AR BN VR Bl B S L AR AR OR

A SMA-13 K Fa B 5, AC-20 WIRRAR. 41
PR A :0~9. 50 mm ] BAA g% B R L, K
RIABIEE RAERCHE, 5UE R BRAL;
0~2. 36 mm Y BAA LU#FHE J 3 , HR RS LB
EHEDR, ST NEMERRKTRAELER, 5HF
HIZhRFHPE R , K E R B/,

BAA St AC-20 #1 SMA-13 £ K25 H1 57 A5 1K 5%
ML A H], KB 10900 AC-20 B KL hipi 38
=K, SMA-13 W&/N. 53-8 R . BAA B &3,
BARE BRI GRS B R AR
TERE ST SNk, (B AC-20 H Sz 155 I i) M 45
PRES B IR SR P R R 1 S £,
BCHEIN TIR AR R AW AT RE; 0~ 2. 36 mm [
BAA KT SMA-13 MR, T 8 R 445 R 71
RTF X BB, iR E SMA-13 WHE BRI, B 15
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Tab.4 Mix design test results

i BB A =3 0
mon  sERR maww  mmEm SR o ol
RE  Gkemm D BEE/% O BER/Y BB/ i LR B
-0 1916 92.1 75.3 2 469
C-10 1 010 81.8 77.7 3134 47,3 11.2 —3.2 —26.9
C-20 1208 80. 2 67.6 2 407 37.0 12,9 10. 2 2.5
=30 1101 66. 8 58.3 2 200 42.5 27.5 22.6 10.9
CHLTE YELSR =1 000 =80 =75 =2 300
M-0 6 769 92.0 84.0 5 286
M-5 3774 95.7 96. 3 4793 44,2 —4.0 —14.6 9.3
M-10 6 503 99. 8 87.3 4 469 3.9 —8.5 —3.9 15.5
M-15 6114 93.1 81.2 6 488 9.7 —1.2 3.3 —22.7
CHIE ZR >3 000 =80 =80 =2 800

I RUE R IR E R B A R R A, =R IRy A R % .
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Fig.4 Freeze-thaw splitting test results of aging mix
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