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Abstract; Rainfall process was numeralized and the physical
process of rainwater infiltration was divided into four steps.
Pavement materials parameters such as rainwater adsorption
rate, permeation rate, air voids content/commected air voids
content, pavement thickness and precipitation parameters
such as rainstorm return period, rainfall duration were
selected for permeable asphalt pavement water storage-
infiltration model based on the theory of meteorology and
hydraulics, and the target of function design was put forward.
Then, the efficiency of water storage and infiltration for
permeable asphalt pavement was calculated and analyzed.
Results show that the model can predict and evaluate the
function of water storage and infiltration for permeable
pavement in different regions on different meteorological and
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rainfall condition. Maximum water storage occurs in the
pavement behind the time the rainfall intensity reaches its
peak. The water storage structure layer can be thickened or
longitudinal drainage pipe can be employed in the pavement
structure if the permeable pavement structure can not meet
the demand of water storage or infiltration function for some
precipitation condition.

Key words; road engineering; permeable pavement; porous
mixture; water storage; infiltration
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Fig.1 Typical structure of permeable asphalt pavement
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Fig.2 Experiment for ratio of contact with water
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Fig.3 Simplified model of permeable pavement
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Fig.4 Variation of water level and rainfall intensity in permeable pavement structure with time
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Tab.2 Subsection, accumulative rainfall and pavement

structure water level at different time segments
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[¢] [¢] [¢] 4] 4]
10 0. 348 0. 348 0, 000 1.544 Bl
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130 0,397 4, 823 0, 000 1.544 B2
140 0,401 5, 225 0,000 1. 544 BB 2
630 1.482 39, 236 0,000 1. 544 BB 2
640 1.618 40, 854 0,000 1. 544 BB 2
650 1.773 42, 627 0. 892 1.544 FyBE3
660 1. 967 44, 584 3, 648 1. 544 BB 3
720 8,660 71,464 123, 258 1. 546 BB 3
730 16, 259 87.723 221,211 1.548 B3
740 6,930 94, 654 357,752 1.550 B3
830 1.438 116. 416 451, 540 1.552  FyBt3
840 1. 341 117, 757 450, 733 1. 552 BB 3
850 1. 259 119, 016 449, 246 1.552  FiBt4
860 1.188 120, 204 447,178 1.552 B4
1 340 0,390 149, 613 18. 718 1.545 FiBt4
1350 0, 385 149, 998 4,774 1. 544 BB 4
1 360 0. 381 150, 379 0, 000 1. 544 —
1 440 0,350 153. 280 0, 000 1. 544 —

7 P D et R AR T 5 BE A .

1RYE LabaE R R R R B R, B A
RPN (451, 540 mm) 35285k 48 H BX T 45 4
JREE(500. 000 mm) . REARBERITT T WEKTEF
4 TET BB 0 A2 B E DX 40 SE R TR 261 T B K AR
HAThEE. Ao RERTREWABEEWPRAR
HEH TS B0 B E ALK

FHBEERHIBREREREEZERAHT
MK BEST TR EIE L R WA A B A7
IG5 7K A 2R A Y B T 44 LR BE B4R B, T R
BH - X4 B TET S5 WA 22 T SR FE AN T I X R VR B B T
SR EE AR R RS HIBUK . FA
BH. JLeT, W LIS KB E K SR N R B (BT
BN SRR A U ER R AER, ]
W REAKREEEER. 2R B EREE e
TR 1R 30 17 2R E BB 5 R A R A K 2l
BT PR E A5 MR ELE S8 . ik, WTRAITE
HETE = P S B A HEK B B 1 KSR Y 40
& 5 B,

Ak LER
BRTE | ¢

Ekss v ¥

1

Y

|
Y

\
\

}

451. 540 mm, B R RETRE 3R E R AR FAEE T 100
min. RIIERER SR P ZKW 7 B E 54 H 3
BAME K BEEIA R AT H R R R B, T2
TR KPR ¥R A S5 — B 18] » FL P38 B B )

11— HEAE 2 R I HEA S
5 FAREE R e HE AR W
Fig.5 Longitudinal drainage pipes
in the permeable pavement



wmiy

¥ % RIE BTSSR S 77

5 #Hit

CL) o e T A AR 2 R A R R K 7 oK (B T
AB Y IR THE ST R RKEZEKDE
PSP A BRI 1R W R SR SR R4
o BRI 254 B BRI L B - IR SR B i | B T S )
FRIZK B2 BURN B T 5440 H TR K B Y 1 i Bt

(2 THE K BT B K 8 R 7 W K5 BR TE
M S IR SRR U A BRI K =
] B SR B K R B B AR 1B B T A& Bk SR R B
ME RN A RS RREE.

(ETARPFAKA FEAIE, BE T BE
B RETR KR M58 L 7 i . 25 IR/ 3 2 PR R L B
T 454 B BT L) R W B AR W N 2 &
AN 7 SV T iy o - e B P o N
IR B BRAT AR R T 2 00T 28 7K B T F K
K TIRE AL AT

(4) K Wi B Tt B R K B PR /R T
B KRR R SR B R A ). XK B T 254 A W R i
WEFD A1 T i 7K BE 78R, 3 KBS ET 08 7K 454
BHRE  EE RIS sp i A ik B E.

23 ik:

[1] Pratt C J. Use of permeable, reservoir pavement constructions
for stormwater treatment and storage for re-use[J]. Water
Science and Technology,1999,39(5) :145.
Brattebo B O, Booth D B. Long-term stormwater quantity and
quality performance of permeable pavement systems[ J]. Water
Research, 2003, 37(18) :4369.
Dreelin E A, Fowler L, Carroll C R, A test of porous pavement
effectiveness on clay soils during matural storm events[J].
Water Research,2006,40(4),799.
Kuang X, Sansalone J, Ying G, et al. Pore-structure models of
hydraulic conductivity for permeable pavement[]]. Journal of
Hydrology,2011,399(3) ; 148.
Alvarez A E, Martin A E, Estakhri C. A review of mix design
and evaluation research for permeable friction course mixtures
[J] Construction and Building Materials, 2011, 25(3):1159.
Alvarez A E, Martin A E, Estakhri C. Internal structure of
compacted permeable friction course mixtures[J]. Construction
and Building Materials, 2010,24(6) .1027.
BIE, KA = RUFER. Ek R OM AR ERREIC
B B[ Cl// LAREoAR T SRR, R HEHERA
FA ML, 2007,12, 99-106.
& R RARET, EEER . BRKET A7 70 FEROEE
~DEACET Sa[Cl// IR ET 2R TA. K

L2]

[3]

L4]

L5]

L6]

L7]

£&]

£e]

[10]

[11]

[1z]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

&R A A2, 2000,5.47-52.

KB KILRIGE BT A @A L s M a9 (D], db
&AL EAEE K% . 2008,

GUAN Yanbin. Study on infiltration mechanism and structure
design of porous asphalt pavement[ D]. Beijing: Beijing Jiaotong
University, 2008.

TEE, A, HR, 4. BA M B AR R R g
D] &AM . AR, 2010,30(2) 124,

DING Qingjun, SHEN Fan, LIU Xinquan, et al. Noise-damping
performance of draining asphalt pavement [J]. Journal of
Chang’an University ; Natural Science Edition, 2010,30(2):24.
i, 4P R AR, 25 SRS L Bk B KRR )],
4 B2, 2007, 20(4) : 31,

TIAN Bo,NIU Kaimin, TAN Hua, et al. Discharge ability of lean
cement subdramage Base[J]. Chipa Journal of Highway and
Transport, 2007, 20(4):31.

ERF KU, FikA. MAC EEHE R EEAETEE R
ARERPEL]]. 3oE R T RS, 2008,8(6) 6.

WANG Endong, ZHANG Hongliang, WANG Xuancang.
Experimental research of MAC modified large stone porous
asphalt mixture [ J]. Journal of Traffic and Transportation
Engineering, 2008,8(6) : 6.

FUE, M, BAME, L HEK IR I RS R TR e
O], BT kst - A AR 2003, 31(3) :300.

YAN Jun, YE Fen, WANG Xiaosheng, et al. Research on design
of porous asphalt mixture[J]. Journal of Tongji University:
Natural Science,2003,31(3):300.

Scholz M, Grabowiecki P. Review of permeable pavement
systems[J]. Building and Environment,2007,42(11):3830.
R, AR RET & ZMFREE RSN AR
St R )], ki , 2008, 34 (suppl. 2) : 354,
ZHANG Dawei, ZHAO Dongguan, CHEN Jining, et al.
Application of Chicago rainfall hydrograph on the simulation for
drainage model [J]. Water Supply and Drainage, 2008, 34
(suppl. 2):354.

AT HEARHE I BT e BT S S K R R B3
[D]. BEx AR K 2, 2004.

CHU Yongning. Research on drainage performance and design
of drainage structure on the porous asphalt pavement[D].
Nanjing : Southeast University, 2004,
IEEBHHE A B AL B JTG E40—2007 AR+ T8
HALS]. bm  ARSEE HUE R, 2007,

Research Institute of Highway of the Ministry of Transport.
JTG EA0—2007 Technical specification for road soil test [S].
Beijing: China Communications Press, 2007.
S WA BRSO B JTG E20—2011 AR TR H
EOERAREARHARLS]. hal  ARSTHE R, 2011,
Research Institute of Highway of the Ministry of Transport of
PR China. JTG E20—2011 Standard test methods of bitumen
and bituminous mixtures for highway engieering[S]. Beijing.
China Communications Press, 2011.

srdg A RILF E A B FUE S B, CJ) 169—2012 R4 TH B
BRI S [S]. Jbxt B Tolr Hi B3 . 201 2.

Ministry of Housing and Urban-Rural Development of P R
China. CJJ 169—2012 Code for pavement design of urban road
[S8]. Beijing: China Architecture & Buiding Press, 2012.



