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Abstract

As an important strategy to address urban water management challenges, the core concept of sponge cities is to reduce urban
drainage pressure and improve the ecological environment through the rational use, infiltration, storage, and purification of rainwater.
Permeable paving materials, as a key element in sponge city construction, have been widely applied in urban infrastructure due
to their excellent water permeability and ecological effects. This paper evaluates the performance of permeable paving materials
in sponge cities from a municipal engineering perspective, focusing on their impacts on rainwater infiltration, urban thermal
environment regulation, ecosystem function enhancement, and flood prevention capabilities. By analyzing the physical properties,
construction applications, and long-term effects of permeable paving materials, this study proposes optimization strategies and
looks ahead to the future development trends of permeable paving materials in sponge city construction. The research indicates that
permeable paving materials not only effectively mitigate urban flood risks but also improve microclimates and enhance residents’
quality of life.

Keywords

permeable pavement; sponge city; rainwater management; urban ecology; flood control capacity

B T A2 i 7k S S A S R T S B BT A
b
s (K0 EEEERRAE, TP - R H 410200

W =

SRR TR A A IR T KR PR G Rk, A LA AR S A A 5 5E . AT FF AR D I
THKE S, REEBKYL, ERBEMAAED HERRT IR T REAL, RELRIFOEKREAFESTE, EWT
AR PRE T ZER, AATHIARAEBL, 46T EAREEAMFESESRT Pooaal, &EIKTT Ak
Bk MTRIRRAT . ASRAD R A Ya, BB EM AR AT 8RS KABR G S
#r, REERACKS, SFRET ERMEMAE R RGBT LR T O LRAR . ARERN, AR EMA A 2R
W EKR, ERKERTHAE, RITERAFRE.

KR
B BRI, WAREE; RTAS; BHRA

18]z PSR RAASS IO . RO BT
S TR GERAOI, kR T EPROIRR T R
ik, ST A, SEuk, g TOTVDRPER B, IR HECLRD
B RSB, R — F A e N TSR A A RO
SRURETEI , B B AR T RS ARG, 2 Sk M AT R T B
MR RIS, DSMBHOMASERIRES oo oo kBsRss, DOkt
B, ER iR T Wi, B o ‘ S \
pre ] U LI | R R R s, RS L R S
‘tﬂizﬁjﬂl‘*/]'x/fyﬁﬂjj:.':l:ﬁ7kﬁg{ﬁ IQ*ET:IE(JILT&:%J ’ ﬁﬁﬂj:}: }J&ﬁ /f$ , ;H\:EPEE% R j\’f?ié . ﬁi%%%ﬁ%lziﬁ IEI‘TE%H?}EH&@E@EB\?
K, K e L BRI, Kb
BRI B AR | KR RIS & b
U] Bk (1997-) , PEMRRDA, AN, soon | RR2mmbrpH A KRNI SIE AR
BRI TR, ME TRRIHE.

157



TIRGITEET - $07% - $048 - 202545 04 A

RS AE K EREINNE] THRARARAE, FRIR T RZK B
I TR HEK AR, 2 R E S
[SUUR, FEIEH s N, ST TTBCGHR RSB ERER Y
WASRERE, B/ RHIIE ™ 5 0 FH BB A R i 2R K
PHRES, ARAKAES AR S, AP TE
TREEEN S, B, RS RIEREDR, &1 A
PR R 15 4 I K SR ThT XS EL R o

by S |2/ K: S

1 KA B T 5 AR 7k S 5% B T A X EE B

FkEE IREkERE

EAHE  IEENER

3 BE/KFHFEM B MIE R 5 £ SHHE
3.1 BEXESHIKBE TR R

K G B B I RS B R e A I AR T 1%
HEUHEKRE, TIPSR R TR EESE AL AL E
APKE ., REERREHEDSRKEESHN. 2ER0AT
firE KB EIEREL, BAAZARE N, HHTEE
PPASRZK BRI . BT RIHEACE F I AR R s M 2
HTFEHERRE ), SRR RERERYIE . RAER
RAIRE B DA R AR T Ml B e T,
DAFIE HUR R R I RE /T o Fi /K R NIABIAT B R 7K R i
FAAELIRE, RN E S AR HRCR . i ERTEbREy
ARG, AR RS KR E T TR Y
EHIE, AR IR AR R
3.2 MR E S A XL 547

B R EER R RIFHKIBE RIS, SR &
JEFB RN THBOERS TR . PUHSRAE S
HAAHBEDRIMOOIRIR, BKREE T — TR 15-30 Jkir,
BEKITE RIS, (BRERT, &ATREKIER, KB
MR, BE/KMRES )25 B R P A R )R 5 5 S
M, USRS R R 5 EIHE | HEEEER
8, MR ARRIENE . TAMEIHETRE S DIRRIERE . HT
IRICRE I SHURTIREESEL, iR SE R
MARBU L A= iy PN OMERE (SR . RIRIZS R
RIS AN 2 . BN s F 5 N RN E R,
TG RAR TOURS e
3.3 Xl iy FAER AR E 3 B A 25 0 R AL

BACEREM BB TS KRR R ER 2 St R e
PR, WRIEEEE —E TR . MAKER LS
M ORIEA A, AR AR IRERRHIR AL, IO
RZo HERHMEKER St A RHEA B T ORI E:, %
IR, TR SR. SEGEANEKMEREL, &
KRR Al R R R R AL TP AR 5 2 10 RIREE, AA)

158

TR T S S AL SRS EmREENSS
T, BEKER] SEER G R AA RSN, TRk
FESENGS, SRTHBRTT A ARG G R . ARSI R
HIR AR ARV . DR R /K oy 22 B ST
By, BABENGEIEE Y.

4 BKEEALETRITRRERN AR
4.1 B, NMTESTHEERE0E SRS

BAEEMEEER . \TEE %R R e
b 9 7 R 508 B e B T L3 o B 5 T R TR SR UL D
TERE . PR T SR K Rt b U R AR
TSR BESR A , 305 P 156 P R 5 RgE - 2 &b,
ATERI N e B o T A Yad e S K, AT
BAPE KRB, [ HEKIAEERY . R RE,
S SER i S R B B R, A L PR R HL
BF RSB KRS . R R, RS
S0 KRR R A TRl K T %,
DISEBURI/KRE: . AR ies S EIk is—, HiRdk
ORGSR A SR o
42 BT ERESEHREPEEESR

B R E T E TR Ry FAIN, e T (e B
IR R SRR AR TR R TR 55
I, HE T AR s R SR SR, BRIk
LERIGER. TR AT s, BN T AR
BB KRB R, T R e T R R R K S A
EURTEREE, RS R IIRY . B s
B4 AR O T I B, B S R R
FEI R G SR U PR PR AR B, AR R g
P SHAR . 6T SFPTRTERDSEE, DSReE
IR, B RS E SRR P R e S AT
E
4.3 BHEHE F R BN B TS L RE B

B ERE RHE SR R, SRR, i
VEFR S5 LR, HBiBIaE 5 R BRI — Y
TERGEY, W BRI TR se R, BB AN, Hk
RRRT, WA, EEMREE . TR SR
SR RS EE A REMT NV, ST, KT 2
i R A R R B R S A MRS B R RV RR R
JBAY. MBI SR | AR R SRR R
MRS L S BRI SR, T
R AR, FRIELAR S e B e 4 R
il Rl E AT R SRR, (REE K b e
THEK S AT LR R A 1,

5 Bk A X B LR T £ 4k B AREY SN T A

5.1 X M/KIAE SZ s R Tk
B R (R R K R 2 5 o HE



TIRGITEET - $07% - $048 - 202545 04 A

M, TERE THATHEK RS TIE, AR K
&SRR R Y . K2 A S 1)
WKL, BRSSO, et AR
AR, WD L AR ERIEREIEINNTE R T,
BT S NS KRR S E TR A A MR,
WIRELRIME RS, T E S RIRACE . &3
EEREAR B K R, RS A TR AN SRR
THR T MK E R R FE RN S BOm R S B IRE S, 5]
ST 7K BHIR MRS SR R SR IR AR R, B i Rl
B EPRIYSEDL M
5.2 M ASRA RS INEERIZEER

BK R R I K SO AR SRR,
TR AR A GRS EORETT TR AHE TR BB
FERIEERNZK B SAMA M /KB, A B T4 i
AR TR D40, RS ARG AESTE M.
LR IR SR LR, AR AR,
I NEIGIRTIERL . B RS BB S
S8, B T ARG E S, ST T KRR RS
Thag. KGR EAEESH . NTIEHSF RSN,
TE BT A S EE A IE I &, A8 T A Sl 5 A %
FEMECRIFVKCY:, BV TR Al P20 4 PR B AR AR S
FBo
5.3 Xt B e S 5 BRI e R R R T+

B E DB R TTRREETR, fERTT
TR RE ) S AR E I T B A BRI e
BEWS D HORIHIDRR I AR i, K RGeS
T, BRIRPUKSTERITR, 2T e S b
RIASRE . BB S EFIIREA TR IR B /KSR
MIIE R, D T IR B RS A NS R XK. TEZEAL
BRI 5T, B RN RS R A S ] 2
R, fEHAERESERRREDEIRE ThRE, PEIREER A
90 . B SRR A R S A RSN T & e
THE, AaEOEGN. TURBIHKME R R, SHHERS
TN E RS SS RE N SR EIRE T, B2 AT
" HgARTT " S BB K R RGO

mEz
£

VVVVVVVVVVYVVYVYVVVVVVVYIVVVVVVYYY
FPYVVVVVVVVVVVVIVVVVVVVYVVVVVVVVVYV

VYVVVVVVYVVVVVBVYVVVYVVVVVVVVYVV
PYVVVVIVVVVVVIVVVIVVVIVVIVVVVIVVPVVVYY

23|
N
i

T iBRE T " B SHEKEERE S

6 &5iE

BEKERBEMEME A T TR I EEHBGS, EiE
AT A R B 2 B GE . W (R LR OKIEER
R, ETIRIAEAE . RIS, A ST
AR R AR IOER IR . RIS EAEARR R A
R NRMRERIL, BT HEEMEHA R WE AR SR
WESEE . AKBKEEER AR RN SR I SIe S N AW EE,
BlE BT SRS F &, A LSIIEES TIEMGE
PIEREERR G o FPELR B /K Sl TR 2Rk T B4 R I IF Y
50k, ATRTHRIING A K R A F /KR L IR
S,

5% 3k
[1]  WkaE . B/KIREE LB iE THEARGE T TR IR ]85

L5 2025,(05):29-31.

[2] BERSLES, E D5 B KR L B e U TN T 1] B A
177,2022,43(S2):134-137.

[3] BB/ B AR AR BN T[] 8 f e T T
53.2022,(35):47-49

[4] RFIESE BRI BT i TR R e TTBGE RS HR R 3 [].95

TSI ASIR,2022,29(S 1):241-242
[5]  WhEk. i Amm LS N i TARS HE K RN T AT [ 8 (4

55,2021,28(12):145-147.

159



