%35 % H2H KZRFFMARAZR Vol.35 No.2
2015 4% 3 A Journal of Chang'an University(Natural Science Edition) Mar. 2015

NXEHS:1671-8879(2015)02-0013-06
W RS RS KBEINT 5 3 1B KA S 540

REE . PRELHRRN, 2485
(L RGR R B TR M T A S0 5 T 1% 710064
2. WAL LRI B AL A 5E 05001D)

W EANBEREGRDAS KRG R, BT W F R A EKAT A, KA ik Lagrange
AL E BT FERTGHKBERATHRITHEAER A A OFTALG ST FREFHES
KX AC-13 5 AC20 B HRAHBFH ABHRKKXE KT T 2HBEFREGIAZRESHK
FHKR, AREREN SR EGRBAERLZR FREORKBRGHFER ;3 A5 KRB ER
F(RKREIGEMBHE R REE TR DAL KA B R EFERFTDA, 45T ACL13 5
AC20 X 2 #HBRAM NG KEABEREN ZTREQGXZ ;5B NS RAZML. DAL REZHK
B AR 2R U 31~40 mL/stg 3 15K R RAE A T E RSB KGR IR AT
KPR AN TR B FREGA KBRS NBAERE AR

FE4S %S U416, 217 Xk tRERD A

Dynamic water damage behavior and dynamic seepage

test for asphalt mixture
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(1. Key Laboratory of Special Area Highway Engineering of the Ministry of Education, Chang’an University,
Xi’an 710064, Shaanxi, China; 2. Hebei Provincial Communications Planning and Design Institute,

Shijiazhuang 050011, Hebei, China)

Abstract: In order to make up the deficiencies in studies of the dynamic water seepage of asphalt
mixture, and reveal the behavior of dynamic water seepage of asphalt mixture, the hydrodynamic
destruction behavior of asphalt pavement was simulated by using the fast Lagrangian finite
difference method. Then a self-developed dynamic multi-function asphalt water seepage tester
was used to do the water seepage test for AC-13 and AC-20 asphalt mixture, and the relationship
between the voids in asphalt mixtures and water permeability was discussed. The results show
that: the reason of asphalt pavement water damage is the pumping effect caused by the
hydrodynamic pressure; dynamic water seepage coefficient increases as porosity power (or water
pressure) increases, and ultimately tends to be stable; the regression of the dynamic seepage test
data is carried out, and the relationship between dynamic water seepage coefficient and water
pressure and porosity of AC-13 and AC-20 asphalt mixture is showed; compare with static water

seepage coefficient, the dynamic seepage coefficient is more realistic. Thus the dynamic seepage
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coefficient 31-40 mL/s is recommended as a critical evaluation of the seepage of asphalt mixture.

4 tabs, 7 figs, 17 refs.
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Tab.1 Mechanics parameters of all layers

LR m| mmS | sk | BRI
itk 2 —— . NER =4

K% & [(geem™ ) MPa (cme*s 1)
AC-13] 8 | 6 |0.04 2.70 1 400 0.25 | 1.0X10°6
AC-20| 8 | 6 |0.06 2.51 1 000 0.25 [1.0X10 °®
AC-25] 8 | 6 |0.08 2. 46 1 000 0.25 [1.0X10 °®
FZ 81 6 10.32 2.20 1 500 0. 30
JEFIEZ| 8 | 6 (0.18 1.99 800 0.35
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Fig. 2 Development and dissipation of

dynamic pore water pressure
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Fig. 3 Multi-function asphalt mixture dynamic

seepage tester schematic
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Tab.2 Dynamic water seepage coefficient under the conditions of different porosity / water pressure for AC-13 asphalt mixture
AT 7T (MP2) 8 J1 38 K REL/ (mL » s71) Bk A%/
e
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 (mL * min™!)
2.5 0 0 0 0 0 0 0 0 0 0 0
3.0 0 0 0 2.3 3.4 4.9 8.0 11.9 13.7 16. 3 0
3.5 4.3 5.3 7.9 9.3 11.5 15.0 17.1 20.8 24.5 27.9 0
4.0 7.9 13.5 20.8 24.3 30.1 38.3 44.0 46.9 48.2 49.7 0
4.5 12.2 19.8 26.0 29.9 35.1 44.3 48.1 52.2 53.4 54.0 7
5.0 16.5 26.1 31. 35.5 40.1 48.3 52.1 57.4 58.6 59.2 17
5.5 23.1 27.2 33.5 37.2 41.2 49.2 56. 4 58.6 59.7 60.0 38
6.0 29.2 30.9 35.0 38.2 42.6 51.5 58.2 60. 9 63.2 65.0 83
7.0 29.9 33.5 36.4 39.1 43.9 53.8 60.0 63.1 66. 6 67.3 134
8.0 33.3 35.5 41.2 43.6 50.3 59.8 66. 2 66. 6 67.3 68. 6 264
9.0 43.2 45.1 48. 8 50.2 57.1 63.0 67.0 68. 4 69. 2 70.1 401
£3 AC20FBEREHMEFRDZEREK/ENEHTHHAEKAEH
Tab.2 Dynamic water seepage coefficient under the conditions of different porosity / water pressure for AC-20 asphalt mixture
N AR K F1 (MPa) 1 8 J1 8 K 5L/ (mL » s71) B KR/
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 (mL » min™ 1)
2.5 0 0 0 0 0 0 0 0 0 0 0
3.0 0 0 1.9 4.2 6.2 9.1 12.5 15.1 17.0 21.5 0
3.5 4.3 5.6 8.6 12.5 15.9 20.8 21.0 24.3 28.5 29.6 0
4.0 11.2 16.8 20.3 25.6 30.4 37.5 45.2 47.6 48.8 50.0 3
4.5 17.1 26.5 31.6 35.9 40.5 48.7 52.5 57.8 59.0 55.2 11
5.0 19.1 27.6 33.9 37.6 41. 6 49.6 56. 8 59.0 60. 1 60. 0 25
5.5 24.9 30.9 36.8 39.5 44.3 54.2 60. 4 63.5 67.0 67.3 74
6.0 28.1 31.9 36.4 41.0 50.7 56. 2 64.6 64.1 67.7 68. 6 148
7.0 31.9 34.4 36.2 41.6 51.6 59.6 65.4 66. 9 69.5 69.9 301
8.0 36.4 38.9 46. 4 49.1 55.7 60. 2 66. 6 67.0 69.7 72.7 473
9.0 44.3 48.5 52.2 55.6 57.5 63.4 67.4 69.8 72.6 79.3 638
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Fig. 4 Influencing factors diagram of dynamic water seepage

coefficient for AC-13 asphalt mixture
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Tab.4 Dynamic water seepage coefficient scale
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coefficient for AC-20 asphalt mixture
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