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Abstract:  Permeable brick pavement is an important part of urban rainwater resources
comprehensive utilization technology. Permeable brick paving on hardened ground improves the
infiltration capacity of the underlying surface, increases the groundwater recharge, reduces the surface
ponding, improves the local ecological environment, and plays a prominent role in urban rainwater control
and utilization system. This paper analyzed the infiltration characteristics of permeable brick pavement
and the law of rainfall runoff through artificial rainfall experiment. The infiltration process of permeable
brick pavement could be generally divided into three stages during the process of rainfall, which followed
the law of initial rainwater totally infiltrating and rainfall completely changing into runoff after the
saturation of the pavement structure layer. The initial infiltration rate of pavement structure was related to
rainfall intensity, while the stable infiltration rate was related to properties of soil and underlayer and
preliminary moisture content. In addition, the calculation formula of permeable brick pavement surface
dynamic runoff coefficient was further proposed based on rainfall, water storage capacity and soil

infiltration capacity.
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Fig.1 Composition of artificial simulated rainfall system
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Tab.1 Design rainfall

VERS | RIFRERREE | BIPRE | SRR | BRI
=2 (mm-min™") M /mm | WE/mm | Bf/min
1* 0.23 27 26 120
2" 0.43 51 53 120
3* 0.66 79 35 120
4 0.86 103 77 120
5* 2.28 274 264 120
6" 0.92 110 96 120
7 1.22 146 138 120
8" 1.73 208 228 120
9* 2.07 248 240 120
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Fig.2 Change of infiltration rates of permeable brick

pavement
3 R i KBt Sl BT RE B A A5G
Fo ATLUE TR SRR AR 0F T, 2 R0 TR At ik 2
131 mm Ze A7 i, B KL Al A B AT IR T R AH
o T2 K A I B 2R 2 2R AN R R K B S TR K

AL JF HRS R TAKE . HABRE NI D 2E M

25 ——5" gt seTt g —e— 9 — . 7K
's
g 201 9994
g
\_E/ 1-5
¥ 1.0
|
N 05
< v a N
0 50 100 150 200 250 300
R it /mm

3 BAREHERITEMESNSERNXR
Fig.3 Relationship between cumulative rainfall and

infiltration rate of permeable brick pavement
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Fig.4 Relationship between cumulative rainfall and
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runoff of permeable brick pavement
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Fig.5 Relationship between rainfall and runoff, runoff

coefficient in permeable brick pavement
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Fig.6 Relationship between runoff time and runoff,

runoff coefficient in permeable brick pavement
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Fig.7 Schematic diagram of dynamic runoff coefficient

presentation
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Tab.3 Calculated results of dynamic runoff coefficient of permeable brick pavement
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Tab.2 Relative test results of dynamic runoff

coefficient of permeable brick pavement

s B /mm | ARG /mm | SEAR I R R
1 96 35.02 0.36
2 138 60.39 0.44
3 228 113.98 0.50
4 240 127.33 0.53
5 264 117.36 0.44

R L) AR S 7K 4l 2 19 25K i e 118
ABEITERR AR, METHE, TIEABER
SRS BRI 5 R R 3, I, 7EFEm
BE/NOTEL T g 2K B AR R &
BAR 225K, IR QN 2 R 43% , F= 45 /N f
WK PR = A E 20 28% . /BT A, 78
S g FH R 375 7K Bl 2 b R ARG 2 B R i 2
A 1 Jeg 350 AR i 2 T A I 4% o5 ) 25 St
B, PRI ARG 000 455 5% TG o v o e 8 ) 2 ) LSS 25K
R

BRABITESER

Lo BRI ARE K ET | R AR FKES | BRAK | RE | AKESH | BRRRHE|
5= . W2 1% . . 2 3/%
SEEGE | B E/mm | THEAE 1 ZAH/mm | FHEE2 2/% SEI{E/mm | AR 3

1 0.36 0.00 -100 60.00 0.36 -2 0.00 -100
2 0.44 0.04 -92 74.75 0.45 2 0.29 -34
3 0.50 131.40 0.42 -17 114.00 0.49 -1 96.35 0.57 14
4 0.53 0.45 -16 90.00 0.62 16 0.59 11
5 0.44 0.50 12 143.00 0.45 2 0.39 -12

5 B L I 2 22 BT e R R I AR e i
A 7 2 I = 0 NS SR P 2 4 R 2 K i
AREF G A5 BRI N LR A B &,
D)7 7 B 220 ) e R B I S AOK AR S . LI, R
JHEP s 220 14 o R 1 80K A S B (0K
SR HEAT I 4 RR ] AR R R B P 1 1R 22
S XHEIE N E 3%

HT Tl T B0 A 22 S S 2 b I e T
PR A K SRR K B A — S B 22 5%, A
BT AR A A N 2 R B K i, S EGT 2y
FLBBE RN AR BUFE , DRI A 36 T IS 119 52 PR K it

SRR, 2 R AR, X
Vi S PR K R SRR B K e - R B N &K
{ENFR A 5 T A B 2, 5 B — AR A B
BAEVE RIS, PR 7™ Ui i 221 [ W o 9 35 (8
YERFKESHEMATIRE . TUE W, R LR
FKAKESHMHITEIG 7R BOE R 22 1 40 HiE
278 24% , F 5/ INBE N IR 5 - B 1R 25 I 48 X 24
K 5% T UL, R FH 7 i A R T A R SE PR 2R K
R, HAR AR & — RN, S E Bl
TR 46%~87% , -390 T3% . PR AEAR I R %R
TR RCRH WA W, W=WwxB, BN FREL,

+ 137 -



%385 H15H

OE 4 K HE oK

www. cnww1985. com

HIETE 0. 5~0. 9 Z [8] , — B EE L E 0. 73,
4 Hit

R A5 AF T, 325 7K A Al 2 b TS0 906 4] 0T R 7K 42
TBATE i 45 ) 2 10 R i A R 4 3 7 W A R
i ZE AW A B 3 5 T B A OC, R B AU
544 B2 AT AR R K K R
TR R B H B T2 s AR o B /I
B R, A28 Tk 2R B /)N + Wit o o8 R 2t A 00
S5 2 KAL) LB TR RN AR I T LR 4
KRR B Z 3K, XA A AR T R 50T
FR2Z R eh BT AR ik n] LUEf | 78R
(4T N i w2 < I N By v B S S A 2
RBP A, @S SRR ARPOT R
o5 2T DA b A A 37 KO il 2 b T R [ &5
Fa 2T AN [) 688 W et R AN ) 398 b s 0 B 428 3
B, R R R T B B TAE SR ES S
A, BT B K B e S B TR N A2 BS54
e, s i VR AR Bl 2 T AT PR 3% 5
I, e )2 08 15 F BN TR TR R BE B A8 7 T
A L A AR . PR, TR TRAR ) GE K 2
T A B P2 AR I 1 3 3R U 22 )2 S PR is 355 g
J1 K ALBRREE S SR

SEW:
[1] XIE N, AKIN M, SHI X M. Permeable concrete
pavements: a review of environmental benefits and

durability [J]. Journal of Cleaner Production, 2019,
210: 1605-1621.
ZHONG R, LENG Z, POON C S. Research and

application of pervious

[2]
concrete as a sustainable

pavement material : a state-of-the-art and

review [J]. Construction and
Building Materials, 2018, 183: 544-553.
VALINSKI N A, CHANDLER D G.

performance of engineered surfaces commonly used for

state-of-the-practice
Infiltration
Journal of

Environmental Management, 2015, 160: 297-305.
IMRAN H M, AKIB S, KARIM M R. Permeable

distributed stormwater management [7].

pavement and stormwater management systems: a review

[J]. Environmental Technology, 2013, 34:17-20.

(5]

[6]

(7]

[8]

(9]

[10]

(1]

[12]

WATANABE S. Study on storm water control by
permeable pavement and infiltration pipes [J]. Water
Science and Technology, 1995, 32(1): 25-32.
BENEDETTO A. A decision support system for the
safety of airport runways: the case of heavy rainstorms
(Il
Practice, 2002, 36(8): 665-682.

HARIYADI M, TAMAI H. Enhancing the performance

Transportation Research Part A: Policy and

of porous concrete by utilizing the pumice aggregate [J].
Procedia Engineering, 2015, 125: 732-738.
STAVRING J, DAM T, JENSEN M B. Hydraulic
performance of lined permeable pavement systems in the
built environment[ J ]. Water, 2018, 10(5):587.

E, YRR, YR, & BRI BRI K-
B S RE[T]. RIS R i CH R B R
2013, 41(1): 72-77.

JIANG Wei, SHA Aimin, XIAO Jingjing, et al. Water
storage—infiltration model for permeable asphalt pavement
and its efficiency[J]. Journal of Tongji University (Natural
Science), 2013, 41(1): 72-77(in Chinese).

FAT, WA, IR, A5 38 KBl 2 T A
WKARTRATFEHEELT]. BRER 5EOR, 2013(S2)
138-143.

WANG Zhe, XIE Jie, XIE Qiang, et al. Adavances on
the research of the detention and purification of urban
stormwater runoff by permeable paving[J]. Environmental
Science & Technology, 2013(S2): 138—143(in Chinese).
YANG J, JIANG G L. Experimental study on properties
of pervious concrete pavement materials [J]. Cement
and Concrete Research, 2003, 33(3): 381-386.
TRRAE . KM IS K TR E AL ()], 2
SIS BRI, 2005(2) :35-38.

WANG Wuxiang. Pervious pavement & pervious concrete
pavers [1]. Building Block and Block Building, 2005
(2):35-38(in Chinese).

+ 138 -

EEBAN B «1977- ), B AU, Hz
PR B TR, 2N FI T I e IR LR
R FH K T 4 T AR DG 9 AR o
E-mail: zhaofeibj@126.com
Yr#m HH5:2019-07-17
& B H#1:2019-09-20
(Gl AT AE52)



