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Dynamic Characteristics of Asphalt Saturated
Pavement Based on Non-Darcy Seepage Law
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Abstract; To propose put forward the asphalt saturated pavement model considering the nonlinear
seepage law ,the mechanical properties of its structure were studied, which can provide reference
for the design of road structure drainage. COMSOL finite element software was used to model the
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pavement structure under dynamic load, and the changes of dynamic pore water pressure , horizontal
stress and shear stress of saturated asphalt pavement under dynamic load were analyzed. Through
orthogonal test, the influence of three variables on dynamic pore water pressure of asphalt
pavement structure is explored. Under the action of dynamic load,the dynamic pore water pressure
first reached the positive peak and then gradually decreased to the negative peak. The horizontal
compressive stress decreases with the depth of the structural layer under the action of dynamic
load. Shear stress increases with the increase of load and decreases with the decrease of load.
According to the orthogonal test results, the influence of wheel load peak on dynamic pore water
pressure of asphalt saturated pavement is positively correlated, while the porosity and elastic
modulus are negatively correlated. When the peak of wheel load is considered, the mean value of
the maximum dynamic pore water pressure on the asphalt saturated surface increases the most,
reaching 56% . The numerical simulation results verify the alternating existence of positive and
negative water pressure in the structural layer with time, and confirm the pumping action in the
process of water damage. Nonlinear seepage has a strong scouring effect on asphalt surface. The
dynamic pore water pressure is greatly affected by the peak of wheel load, followed by the
porosity ,and the elastic modulus.

Key words: road engineering; dynamic pore water pressure; asphalt saturated pavement;

Forchheimei non Darcy flow law

PR T P ] SO0 S o AR
B K R RS R R SRR,
T T KA 55 b P A AL B 2 A« ) A A
KENFVER . Ferdk s T LB AR H AT
149 ¥ Sl 238 ff A VE T 365 10 45 44 P9 90 )
ShFLBK g 0077 A LK 77 I T 4548 2 T
GUIRE 6 S (AN TR & T T e
MR T

FURT, B N A28 AE T 58 38 i 1 3l FLER
K TN 5 R R T R SRR i
FLA T, 13 Biot ) IS5 BT B T 454
PR FLBR K I3 10 Ak S Y T AR
Hh AR I3 R KA 7 TR 45 44 TN P )
MANEANE R — M HA RAIER R B P K,
KRB PEART 5 1K P 5 i A, HonT LA i
PERIAT IR RS 00, T s
P BE FAEAR 2245 D0 T AN T 2 1k VY€ 1, A
AR AT DL R Z2 W 1T, U7 B i 25 4
DR JEE 25 1 il 322 46 2 T T 7 A P E KA
BEI R S BOR 58 i E TR R 2R
PERRMGRAR LR R, NI, SRR Y
B UIRE T B B SR SR 5B oL, H
AR P8 AR i S AR A1 T Ml

T K I T 5 A R 98 R R, 1901 4F
Forchheimei % 3 i i 5 7K 7 # BE 23 Bl 4 Ui
18 T2 T KT 2 W D g e ME G &R RV RE
PR E Sy N | 25 o E o S 11 AL I N TR 3
Forchheimei # df ik 7§ & i X — &
FE

25 LR 2B DA TR 138 i e A
2 L T T A B LR K 7, B T
Forchheimei ZY{EK P4 2 it 1 S FLER K &
FIACIRARE LA SOZ A T W B T 25 4 1) 45
Jr2#EbE ;i F COMSOL A7 BRIC AR {4 37 7K
— RN A R BOREAY B X T AR K B T
& Forchheimei RYEIR PG I8 it e HEI 1 2l faf 2
VAT d i i T3 7 7 N [ B O K i o
AR AT DR KT I THT 2548 AR T 2 R E S

1 ARAPEB RS

LB IR R

V=Kj. (1)
XK HB AR, m/d; T KR v
KBTI E ,m/ s,

TEHE R VG A IR A AR IR P B 5T
o 8 T 3% 22 %) 2 Forchheimei % 3E ik 75 &



CAR Ul

RARAR S AT ARIA VY 0 E A 7 1

JK S T 25 K 2l 1 R PERIT 5 99

i B

J=av + b’ (2)
b a b PR AL A RIS L)
&mﬁ%ﬁ%EM§ﬁoﬁ*a—b—i

vy MIKBIEE,N/m’ s u KA 3 1 36,
Pa-s;p N/KHIEE kg/m’ ;k WA TBIER,
m’;8 NAERPIB MM AL, m ™', M8 H
0 B iz AR A IR PO e
JEIRPURRE B AT N

Ho): 2o

Lk, &, 00K x oy 7 BB E R EGS
SR

2 2 & H A BR o
&ﬂ

2.1 BEFHEMESH
EH ST [ G TR A S S
17 W NI w21 2 NS W 1) 2= T =N
JE IR RER, BEEAZ AR TS
BSIE,
R DB LSRR S HL

Table 1 Material parameters of asphalt pavement
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Fig.1 Finite element calculation model of water

saturated asphalt pavement structure
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Table 2 Results of interactive simulation test and

dynamic pore water pressure calculation
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4 0.7 2 000 335.7
4 0.7 2 200 330.0
4 0.7 2 400 326. 1
4 0.9 2 000 429.5
4 0.9 2 200 423.0
4 0.9 2 400 418.8
4 1.1 2 000 524. 1
4 1.1 2 200 517.0
4 1.1 2 400 511.7
5 0.7 2 000 334.1
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5 0.7 2 400 324.7
5 0.9 2 000 427.4
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5 0.9 2 400 417. 1
5 1.1 2 000 522. 1
5 1.1 2 200 515.5
5 1.1 2 400 509. 6
6 0.7 2 000 332.5
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6 0.7 2 400 323.3
6 0.9 2 000 425.7
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6 0.9 2 400 415.3
6 1.1 2 000 520.0
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