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Abstract; In order to manage and conirol rainwater resources more reasonably, the low impact
development (LID) has increasingly become an inevitable choice for sponge city construction of many
cities in China. Permeable grid is considered to be a low impact development measure with good
stormwater management effect. However, most of permeable grid is not standardized, and the soil
foundation is mostly made of poorly permeable soil, which makes it difficult to fully utilize runoff
regulation and seepage benefits. Therefore, seepage wells were planned to be laid in the permeable grid
pavement brick hole to improve the present situation. Using the method of experiment and SWMM
simulation, the improvement effect of new type seepage well and permeable grid measures on runoff
regulation under six rainfall events with different return periods were investigated, and the infiltration law
of the two measures under the rainfall of 100-year return period was explored. The runoff coefficient of the
new measures was 9. 94% - 51. 09% lower than that of the permeable grid under different rainfall

events, sand the reduction rate of peak flow increased by 2.91% -30.42% . The delayed effect of peak
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lag time was insignificant, which was less than 3 minutes, and the migration rate of wet front increased by

73.47% under the rainfall of 100-year return period.

Key words: permeable grid;

B e ] S A R P A DT A 0, S et A %
T o U AT EE T, B0 2R TR R I, “ Ik B T 1
SR WAEE, JiAh, AU IX M T K BE IR % AF R
B0 oA LR et SN OF: 0 Nl T N AR (S <5 |
b DX A R A7 5 T B AR R YA il K
PR K GEIRRARBE I L R I BT WS R
B Q] S 4R K B R B A T 2K A A R
TR DR I T, e ] i 6 At [ 2 ) Tk A 2 2
B BRSO B R R, 7K P AR A AR
EE AR Y 2, TR A T A R R A 2 AL
SRMAEBLSE AR TG b, B K MRS Bl B KRR T 20
S B AR T BRI BE R , 2 R T K A
T R A FEBE VA R L, iR A I A A
BRASMELIA BRI T ST B AR
HARGE" MBS & P, RN E A 1Y
BIEXTIE K PR AT R, X — 2D 4 T 37 7K R A%
IR K IR AR T8 BE A B 2

BIAE R — R HA AR 2 M A B SR
F LID 1575t , 7E A2 DX A5 b T 2K e X 80k

S o EVR R X B A i 4 R T AR A B 5

B, EBN T T O BUR A 00 | ST I R
BRI KB A A BRI A B
AR T3 K AR Al P AT S0 24

FKTF 1B KR K, Brown 251 Xt HE (X gl 3 il
KB BB T 0.4 m Ab& /K HEAT I, IF P4
HIRSES A, kAR A A X A [ 2K A
KGRI TR I G, X HL LR R A B B I A
PEo LA RS R Y TDR £k Ay ioRs B2 | 2 (8] 5
I A T R, HLHCAS R 25 SRR AR A 5 3 0 4
AR . ARG, SWMM iy i AT 7T DL
TR 357 R R T A R e R A T T2
1B H i Z2 800 AT it 2 1 0 S 0 5 A0 Xof A 1Y)
RE R

T BN B XS LID 155 7K SCRFE R AT
Br, 15 5 SWMM B RURE 1 J7 1532 ) 1 WE5E# Y
Pz, da A A O R e AT AR IR B
TFJe SWMM 548, PEAl T 30t 1< 39 428 3 s R80CR o
Jaf A R TR S BOREE & 1k BFE T A

seepage well ;

SWMM model; runoff regulation; sponge city
HEFEXS TR B RS RACR . E& LIBIH - &K
PO A% 15 37 K A% S BIESE R R IRAE R N S
SWMM HH8L, %of Lo 74 1 P & A AR IR 2 ROR &+
AR IERE AL , LU i A5 A B Ak — 2P 1
FHFRAEIISARYE , I LID fiii i S 2%
1 EARE

XF i 7K A& B I — 325 7K A% R R i it A 7
BRI 25 P TR 4 2, 8 R 42 I i AR I R
KA A BT RS AR SRR B AR L LK
IIAB IR TIITE
1.1 R EE R

T T PR AE 1) R 40 em SRR 25
em BEJES 5 mm, ZAH BT ARIRAL, LU
AT . NIRRT R B R K 25 1k
WSk SRR LZB - 4WB i i K24 R
I ST = D R I AN B G S
IER . HRERLRK R 2.5 om, R
1 em, B35 = AR TR R GRS i
A E IR ARG A o B IR E N 30 em  HARY 8
em JFLE 3% , WA A1 o DB K RIS it
BRI K, BOR IR D HIE AR RS 1A HL 3%
FERRARE I AR A 71, 1020 B & 1 s

— AR
LA K
I 48 e

oSk
Ak

& 1

Diagram of experimental device

KR E
Fig. 1

KE 7 A B PIAL, 73 G B K A% B -
BRSO N TRERT IR . A LB A N 454 )= A
EAETFRUON HHTHEZ, 9 1 om JRERBLILGE K 1 A5 B
BB, S R, W 1. 5% s 4RF)Z i 3
om JEREP AL, R TR 1.86 g/em’ s 1L,

- 115 -



%364 %34

¥ 2 K HE K

www. cnww1985. com

10 em JEFPHE + (15% I HE A 20% AIRD .65% () %k
) 3, 22 em EIWEE LS, TEEN
1.54 g/em’ , FESZEE R 0. 81, WG & /K E R 15%
FFLL A E, B 4R A LG L A i e A 5
He R RV N 1.44 g/em’ SRR IBURE 5
h14.41% o A B 4150 R Py 340 B 2 5 KR
Bk G R FN = A, 26 4, F
Z45 123, BI2gw'5 R 4.5.60 PIEIRS5
A B AEREARJIE 8 A1 18 em &b, 4n1E 2 Fi7 .

L
o[
S
— 1 o
< |
. S
AR S
S 4t IS
b SRS —_—
%" s & o
ASANY
7.1]5.4]5.4]7.1
o T 11
Eﬁu;(:m 25
o KRk YA . om

G AL BRI AL AL

B2 RAAME
Fig.2  Map of probe location
HWAR

KK 4 241, 739909 Aa Ab Ba Bb,a b 735

3R 50 401 100 AEFE BT 120 min AYFEFTTE O,

R R BORHEE T KL X T 2013 AR 2T R 2

SRIEZAT, 50 4R 100 A7 F BT (Y 3 FR 55 1 73 531
() M(2) 35

. 1 800.427(1 +0.8121gP)

(t+9.911)*%"

o _1660.481(1 +0.7891gP) (2)
(£+9.39)%°"
oA A 5 R 50 4E A 100 AR EEELHE T Y
FEMGREE L/ (s - hm®) s P BB, AF 50 R
A, min
e 2 N aF R R R R T I R
Bk 0.3 BRI 7 % - 24 B3 B A S0 4F
F1 100 AFHF, B RGP B 32524 120 min, B R 643 5314
106. 8 117.6 mm , - 15 [ TR 3 3 43 1] 7 53. 4 58. 8
mm/h , 5 K FETR R 4351 8 316. 15 342. 89 mm/h,
ok T 0 LS (1] 441 4 36 miin
R R & AR B ORME RS Rt
IR R 4 1 520 3 3 3o 48 Sk i o e s 5 e
T, VHEEAIL S s AR L I et ) P L3R A, 2 T AR i A

1.2

(D

FE RIS I AR B A 5 K e ) ) o R
SR AL B 7K A B 7K S8 & 7 VA i R T 1
WAE—E RS T , BB R 5 &K A R B A
— PR TR, U RS O 0. 81 I A0
() FARFEAS TR 5 KR (10% 20% 30% 40% ) 2544
AT HL BRI i, AR 5 LS B AR R
BERERL .y =0.477x """ R* =0.973, KX,y N
FKER v PR, HeAh, K S R, AR B S
min {E5R% 1 YK 6 NI A5 A 4 1A L LR R 4 4158
R CHEZK i AR U R BE R R ) AR T O
1.3 ZRHH

F1 R 4 4UREE M EE R, I AR R/ MK
4 Ab>Aa >Bb>Ba, 7F a.b BiFFEmN 1T, B #
A (AR A8/ T 9. 88% #114.89% . #ft A ok
B i &, Fifi % Ko w2 B A 9 O, AR U e B 2 1 R
B B R IR 9.59% , A IR mIE K AN
16.05% . AT, B — 33 K RS AL X i 1t 1
FH , BEHEAR I 2 o Ay M AR SR AR K-

x1 AARKEHER
Tab.1 Results of four group experiments
BIIF | HOKIF | il | Rt |, P

I ; S : s, LR TR &
2 L | B T | i e | HEAC 25
H . . ; .| ®/L |=/L|&/L

min min min |((L-s™)
Aa| 7 41 41 0.001 9 | 5.24 10.982.43
Ab 3 — 41 0.002 4 |5.77 10.66(2.82
Ba| 4 35 42 0.001 6 | 5.24 |0.65(2.19
Bb 3 68 42 0.0019 |5.77 |1.24(2.40

B3 4 Al h R m AR fb i 2. A 3
A4 B 7E 36 min JiARI A 25 A K, 36 min
JEfE R K IEA R SR g a s K
PAZIKICH Ab > Bb > Aa > Ba, i 55 1% Jii it i 37
RN o g BRSBTS UM &, T
JIN W LID 85 it 2 T e 14K T A

3.0r Aa
25F *Ba
- Ab
=2 20r =B
I
131
8ot
0.5F
0 20 40 60 80 100 120
t/min

3 AAKRPRAENTM L

Fig.3  Runoff curve in four groups of experiments
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Tab.2 Parameters of permeable grid

m H Bl
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EQI)S 2 R LR 0.013
FMIEE 0.02
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BB/ (mm - h™") 100
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TR FLB ARG B 0.398
ki 0.136
JELHE/mm 220
FKZ FLBA L 0.4
Bk (mm - h™") 250

x3 BHSH

Tab.3  Parameters of seepage well

w H BUH
j AR 0.1
I LT i
JERF/mm 300
K2 LB 0.5
BKHZ/ (mm - h™") 400
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Tab.4  Statistics of model indicators errors

W OH Aa Ba Ab Bb
Ris 0. 854 0.897 0.823 0.801

RE,/% | 5.26 0 4.17 5.26

AE,/h | -0.033 | -0.033 |-0.017 0
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Fig.9 Change rates of W,R, and T, in seepage well-permeable
grid compared with permeable grid at different return
periods
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