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Abstract: Researchers are paying more attention to permeable asphalt pavement (PAP) due to its
various advantages including of reducing surface runoff, as well as enhancing driving security in
rainy days. Surface runoff contains a large number of pollutants. The contaminated water with
large volume of pollutants can permeate into the subgrade through permeable asphalt pavement
and finally pass into the underground water. Therefore, the quality of water permeating into the
subgrade should be seriously detected. Infiltrate testing apparatus of PAP was used in present
study to obtain the influence of PAP on clean water and surface run off, which consisted of a

6.3 cm thick PAC layer, a 30 cm-thick open-graded gravel layer and a 15 cm-thick natural sand
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layer. Design idea of the roadside drainage facility was put forward for PAP structure. The
results show that after the filtration through PAP, the pollutant concentrations of clean water
increases at the sampling time of 0 min. The pollutions concentrations, except petroleum
pollutants, are less than the initial clean water when the sampling time increases to 60 min. PAP
has high removal efficiency on heavy metal pollutions, such as Cu, Zn, Pb and Cd. It can
effectively remove petroleum animal & vegetable oil, BOD, COD, NH4-N and TP as well.
However, PAP is incompetent with the removal of CI™ and TN. With the increase of collection
time of samples, the contents for all pollutants in water decrease with different degrees. 5 tabs,
4 figs, 19 refs.
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Fig. 1 Infiltrate testing apparatus of permeable asphalt pavement
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Tab. 1 Gradation of porous asphalt mixture (asphalt content is 4. 6% )

i LR F /mm 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
it R/ % 100. 0 90. 1 61.3 23.4 14. 8 12.7 10. 8 8.3 7.0 5.0

K2 REHFBREAR

Tab. 2 Gradation of open-graded gravel for testing

FEFLRSF/mm| 9.5 [4.75/2.36|1.18| 0.6 |0.3]0.15 |0.075

iR/ % 100.0[40.5 [ 27.1]16.9(10.8 4. 4| 2.2 | 0.8
WARJZIEARBCE 1)Z 120 g/m® [ L TAT 23 R A
S 110X 10° mm/s,
2.3 REAR
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56 JH 3 X8 8 A T TS A R K BT R A AR 3L 23
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Tab.3 Collected water samples of test

ELA2 IKFE LB

W1 | %K

W2 | KK GE KW T T 45 F ) 4R (0 min) 8 Ui 1Y K FE

W3 | BRI 60 min J5 U B W E R KK AE

R1 | HiRARWAKKE

R2 | Hb3RARTEZIE /KU 3 6 45 #4990 4R (O min) 18 3 1 /KA

R3 | BHIKE 20 min J5 I 1975 0 AR K R

R4 | BHAKE 70 min J5 4R 98 00 R A KR
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Tab. 4 Pollutants concentration of running water

before and after infiltrating in PAP

A 48 At W1 W2 W3
pH {4 7.94 7.82 7.80
B (NTU) ND 1 3 ND 1
SS/(mg+ L1 13 52 10
COD/(mg+ L™ 1) 17 30 13
BOD/(mg « L™ 1) 8.53 10. 40 7.64
HAAR/(mg+ LD 0. 060 0. 264 0.055
TN/(mg -+ L™ 2.55 3.42 2. 44
TP/(mg+ L™ 1) ND 0. 01 0.011 ND 0. 01
PP/(mg+ L~ 1) 0.23 0.61 0.49
AVO/(mg+ L™ 0. 36 0.61 0.37
Cu/(mg =+ L1 ND 0. 05 ND 0. 05 ND 0. 05
Zn/(mg+ L™ 0.14 ND 0. 05 ND 0. 05
Pb /(mg-+ L™ 0.001 22 0.003 40 ND 0. 001
Cd /(mg+L™H ND 0.000 1 | ND 0.000 1 | ND 0. 000 1
Crét /(mg+ LD ND 0. 004 ND 0. 004 ND 0. 004
Cl™ /(mg+ L™ 10. 8 12.7 10.9

E:ND A R4kt s ND JG 69 248 A 4 AR,
FRAE IR 55 25 SR 3 MoK B R K ' L Cu,
Cd, 7EAR N 13 WAL I 48 45 s KB W2 i35 4
YW TKRE W, H 5 B T IR A R
B TP D R GRC B A A R R AR T T AR — i DR
IRIF R s I T FB 43 S Wy 5% B8 A WL . AH R 33 o
(R 7K A 28 30 B T VB T U 2 O B D AR e B R 0 A
A A TR Y 3 KR TS G R G R
2555 3% K B T B W 60 min J5 2R 4 (1 K AE W3
W AT R T B ORIKOKEE AL G 3 7
5 AL BEARR ) KRG R0 & &9 T B kKK
FE AL, HF AL TR 0 Z L0018 A A8 e
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Tab.5 Pollutants concentration of surface runoff

before and after infiltrating in PAP

LioRUIE R R1 R2 R3 R4
pH & 7.17 7.18 7.14 7.18
MEE(NTU) 9 750 2 500 1 900 1250
SS/(mg+ L™ 1) 785 110 96 77
COD/(mg « L™ 532 258 235 226
BOD/(mg -+ L™ 1) 218.0 111.0 95.7 92.8
HAE/(mg- LD 0.929 0. 960 0.611 0.602
TN/(mg+ LD 10.3 10.0 10.7 10. 6
TP/(mg -+ L") 0. 390 0.371 0. 307 0.271
PP/(mg+ L") 0.87 ND 0. 04 | ND 0. 04 | ND 0. 04
AVO/(mg+ L™") 6.69 3. 86 3.13 2.32
Cu/(mg e+« L™H 0.06 ND 0.05 | ND 0.05 | ND 0.05
Zn/(mg -+ L) 0. 46 ND 0.05 | ND 0.05 | ND 0. 05
Pb/(mg+ L™1) 0.042 7 |ND 0.001|ND 0.001|ND 0. 001
Cd/(mg =+ L1 0.002 19 | 0.001 00 | 0.000 65 | 0.000 38
Crf" /(mg+ L™ 1) 0. 036 0.035 0.029 0.020
Cl™ /(mg+ LD 37.7 38.2 36. 2 35.2

W RE 43 B AL WD AR (B 1 1306 1006 L 4204 430

O 0 min#B #iL K

95.1 97.2 1013
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45.7
0.0 0.0 0.0 0.0
PP AVO TP Crf CI’ Cu Zn Pb Cd
SAlEEE

b AR VR AL 28 028 K U T B T 45 A T KRR IR 95 2

& (0 min)

Fig. 2 Pollutants concentration of surface runoff before and after infiltrating in PAP (0 min)
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Pollutants concentration of surface runoff before and after infiltrating in PAP (70 min)
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Fig. 4 Schematic of drainage system design

(cross section of half range road )
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