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Hydrological Performance Assessment of Permeable Parking Lots in ngh Water
Areas k- =
JIN Jian-rong, LI Tian", WANG Sheng-si, CHEN Zi-juan, ZHOU Jia-wen | Py
(State Key Laboratory of Pollutmn Control ahd Resource Reuse, Tongji University, ghangha}‘QOOO92 China)

Abstract: In order to’ ‘evaluate the hydrological performance’ of _permeable pavements.in mitigatihg the strface runoff, four pilot- scale
permedble pavement units' were constructed in Shanghai. and ‘Compared with imperyious pavements. Thi"ee of the permeable facﬂmes
with' waterproof : hners 'in¢luded a pervious corfcrété p{ em"ent (facility 1), permeable mterlockfng concrete pavement usmg—(emenl .-
stabilized mdgddam as fthe base course (fduhty H ).and permeahle interlocking (Oncre pavement using macadam as the base course
(facility IT). The other two facilities were a conventlonil permeable interlocking’ con réte pavement without a liner (facﬂlty N) r.amd
an-inipervious concrete pavement control ( facility, 0). | Venotch flow meters, data loggers and a rainfall meter were mounted to fronitor
the h)ﬁdrologlcdl data A double- -ring infiltrometer was dpphed to’ evaluate the infiltration rate of the pavements. During the one-year
experiment, 'the sprface runoff and the underdraln diseharge-flowsrate of the four pilot-scale facilities were continuously monitored in
actual rainfall and the total volume reduction, peak flow reduc'tmn and peak concentrating time of different facilities were investigated.
The results showed that the surface steady infiltration rates of permeable interlocking concrete pavements were less than those of the
pervious' concrete, and the surface steady infiltration rates of the two types of surface layers decreased after one year of usage. The
surface runoff reduction of the four facilities showed no significant differences. The water volume reduction rate of the three types of
facilities was weak. The annual total volume reduction rates were 24.2% , 28.5% , and 28.4% , and the controlled rainfall amounts
were 5.2 mm, 7.8 mm, and 7. 8 mm. The peak flow reduction rate and the time to the peak flow of facility I were smaller than those
of facility II and facility Il. The peak flow reduction rate and the time to the peak flow of the three facilities showed significant
negative correlation with rainfall intensity.

Key words : permeable pavement; facility structure; annual volume reduction rate; hydrological effect; sponge city development

ST AR SR BB XN K R T B el m sl K TUE SR AE b R oK A7 5 B IS FR ] FE /N T 1. Om
TR N B RS g R R R W35G L AUE BB )Z (liner) LABS 11 R B AR5 4
(LID) HAWEL B B | SOt i o S ARAE MR /R SIS, IR e e 4540 P i HE A

P AR TEE A R RO, o KA A KA R S R R A B LA KA. A A
TR T Y AR R U R, BRI, R KM X R 5 R K 2 K
BAMWE . HAHmARR, NSO G LSRN SChshlROR WG, E M XA B B3 K Bl 2% 1Y)
S AERBRFCEE RN, AR E R ———
A T A0 A —. SRR L LIS AN LADE108500)
R ] A A 26 5 A AR | 35 /K Al 0 174 4 SL T i EEE: /\i%m(1992~),%_,Eﬁiﬁﬁ%i,i%ﬁﬁbﬁﬁﬁ?ﬁ

ﬁ(ﬁ V5 4445 , E-mail ; woodbleach@ hotmail. com

EE%ZHE—Fﬂ({fLEj(ﬂ: 1. Om: 5’% Iﬂ —I:}‘# j}'ﬂZFﬁﬁF WAE/EA , E-mail ; tianli@ tongji. edu. cn



3690 AN 5%

B 38 %

G LRARGEIR D, E A BB T 7n A i85 1L 175 K il
MR SRR B 22 TR = A Al X 4 T K
HRARN B B SO BB )2 | K i 52
FATEZ R, HEAh, Bt o FH i )RS | 2 K ke
T JZ205 125 1 5 D 0 9 W 35 e, 2 W) il %) 3 T A2
TR SR X B SE ) T i R ON R IR
I RIEL A 2R O SIS K i B TR S T
W 3 SR e A B A RO BRI A SR T, H AT
TE R IR 5 52 FIHESE.

R 75 S A v LT KAl XA [ T = B 2 R = 2
I 325 7K B 2R B B AR S T8O, , AR SO T 4
AN [ R 149 07 P A 325 K Bl 2, L v 3 A4 g JEE
BCE BB IR AN E LB, 76 S PRI 260 T % %
5 7 SR A R 2 A P ) K SO RO

1 HE5HE®

L1 St

3 R B e bl P — b 432 4 37 ) S90S £
§ 2 AN RIB BB BB K TS | 1 AR B KR
Bt i (VAR ARSI
IR B 1A AT K IR -l 0T 1, 5 A BT
IR 6 0t x 6 m FLIEATSMI /K BB 4 Rt
SRR 3 ot I R EE 1982 L VR (1 RN I
FOFEVL 7EBEBSEENEZY 10 m AbiR T LAFHL F O
W, FHT M K4 0L 4 T 25 8. 28 m,

SIS0 b K (0 5 A Al 61 2. 237~ 284 . 5

A B (LR A 2 5 e 2 1 sl
£ K et A SR A S M B 0 A2t T Ay e
FAAR. V6 T . it 5806 I (s it
HDPE BB (200 g-m ™) , - FHE R A A9 1% 1%
B DN75 SEALHEKAS. BEIEIV R TE B8 Y 4 i
B S B0 11, 5 I He 2 0 7 3 45
ZEMRAE L. TR 4% B K 1 4% B 55 1 3
~4 mm , SEBRE ALY 5 BIG R RL 10% . B 1T 5
B M e 72 F 4G T+ T A5, &G 21
1% ~2% RS 3F TR B 9529 10 em
K 327 A8 2 T8 7 3, 38 5k K A B A O £
SO H: SO H AR 2.5 mx 1.2 m.
1.2 KOCEdER4E

26V M HH 7 5 5 T R I 4 0 B
MR 1 60° = 40 B, 4% = fiy HEE 5 15 B 7 R
B ( MIK-ES ) I3 382 % 50 i s (MIK204D ) |
SR LKk B SRAE IR 1 min, 2 IR AR
B 3] 4% 5% it JE 5 £ R K 35 1 AR T 04 R R 5

PR AERE B S b 5 24 100 m AR JE TH 265 SL3-A
FSL A I CREE 0.1 mm) Wa i 37 Hb 1) [ 19 15
B, B RAE IR N 1 min. #1006 H 5 % H
B YN we P S g Y L RE DA 87 N7 3w 1L B o 1) 2=
SRR bk AR LA 5 3 T 4l 1T 2 ) 8 BB 4, 5
SESEEUN IR A , AR BRAR PR N R
RERRE By BB B R I s s R 1
F1 EIEHLEHAK

Table 1  Structure of the facilities for the experiment

G W W /mm SRR
0 [l 150 30 7K R TR -
K2 300 i 20 ~40 mm FEAT
[l 150 #EKIREE+
ER )= 300 Hif% 20 ~40 mm BEAT
w3z 60 TREE + 4EBRIB K %
72 20 2 0.5 ~1.0 mm H#>
5% KT8 + Kift 15 mm PLF A
oo 50 e e
Hhz 20004 KiAE 20 ~ 40 mm egE ] I
1A )2 60 R s BmAE S L
O 5 2 B2 0.5 ~ 1.0 mm Ly
BJZ 4 150 1 | KR 15 mm LJjS-ﬁiQkf
#E 200 Kt 20 ~40 mm Wy
w2 | 60 TR L SEBA KiG [
B #2008 Y B2 0.5~ 1.0 mm MR ) |
e b ) FLfE 15 mm TR !
HFE 200 BiAE 20 ~40 mm FEA

i

1.3 HdRgi S
K H SPSS 20 X S Bdls AT He it Horb il
HI Games-Howell ¥ XJ £% 15 Jiti 728 3t 11l 9ok 2% LA B 3% 1T
PR BT T 22 53 B, I8 Pearson AHIC R AL
T AT VA6 R 5 R T B G R 805 45 1¢ t Dee 1E )ik 2%
GUESTRUSININ NV EPSS € T
ZHRSCHR( 19 ], AR SCHPARAR T A e 428 T 3 e =X
(1),
AR B E R =
R - R - R
ok T 2t

HZREH

A 2 T A
TE 2016 47 1 ~ 12 H Wi iy, 4k 4 T
#=0.5 mm RURET R 76 37, BREUEW & 1597. 4
mm , C 5 T EHEH1 200 mm B Z4AEFR R R
R < 10 mm (YRR AR AL 34 37 i 1 &R
B AU 10 3, vt 1 5 T & 26 G
WK Hy 8 Y5 Wi =10 mm (TR 14 3L 42

2.1



9 G EETRAT TR KA M X ZE K A5 A 3 R K SR R AR 3691

1,3 FhAS I Bt 1) 5 HE G R .
2.2 REBEHF

4 iR FH I 2 2000 2 A8 SC 0 - in 5 45 1 By
BL RIS 7 o 0 7 25 S DL IR 1, il I A ] 2
S TRUE BB HRE NN UK Z 5 e B iE
R, T4 S K T2 A R RS B8 R )
A /N B K IR EE 182, 3X 5 Kumar 252 15250
SEIRAHIT , 2 BB K 05 1012 (19818 £ Zl ik e
] P A BIEA T, S /K TR /DN, PR 7B 3 i R /N 4K

0.28

(a) 2015- 1287 K F%

0.22
0.20 L
0.18

026} -,
S \

0.16

0.14 1 ‘.—\._._.

0.12 L

FHEEE R/ mms™!

0.10 1

I j)/min
0.16

I (c) 2016- 128 BB K%
0.14 1 /\

0.12

\
FEE PN

0.02

FH BER/mms!

0 2 4 6 8 10
A (6] /min

FEALBRB B E KRS L E Y. SR 1 a
Je T Z RIS BB AN B . (H R 18 15 R T
e {8y L) =Y SR Che v Rer Nec b ek
BRI 1T x 10 " mes ™ B /KIREE L 12 915 38 H R
R W B R T SR B K T, AR R0 R (B 1/
20. HIF KA U8 - AE i e e AR R L R IR BE £ AL
RIEHOAR JF H #7280 25 5 & A AR 25 9
G SEHNS EE EE E, R B R
TR

3.6
34

AW,

24 L

221 .
20F ‘..\‘11--

1.8

(b) 2015-12:8 K iR &+

e BiEH /mm s

L L L L 1 1 1

0 20 40 60 80 100 120 140
I il/s

0.45

(d) 2016-12;& kiR #E 1
0.40 |- "

03s ) \/"\
030 ;\.

025 L

020 | \/
015}

- -
0.10 | "

0.05

il BB /mm s~

0 20 40 60 80 100
A 1)/s

1 2 MEERBAIERNRESERE

Fig. 1  Surface infiltration rate of two types of surface layers before and after the experiment
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