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Abstract

Against the backdrop of global climate change, extreme precipitation events are characterized by “high intensity, long duration, and
suddenness”. Small and medium-sized reservoirs, as key infrastructure for regional flood control and water resource regulation, are
facing severe tests to their dam body seepage prevention systems. In China, small and medium-sized reservoirs account for over
95% of the total, and most were built in the mid-20th century. Limited by the construction technology and material performance
at that time, the dam bodies generally have problems such as aging of seepage prevention layers, insufficient control of seepage in
dam foundations, and development of cracks. Under extreme precipitation, they are prone to risks such as piping, flow soil, and
even dam failure. This paper, in combination with the structural characteristics of small and medium-sized reservoir dam bodies
(mainly earth dams and masonry dams) and the disaster-causing mechanism of extreme precipitation, systematically expounds the
improvement paths of dam body seepage prevention technology from three dimensions: material improvement, process optimization,
and technology integration. It provides technical support for the risk elimination and reinforcement of small and medium-sized
reservoirs and their safe operation under extreme weather conditions, and helps enhance the disaster resilience of water conservancy
infrastructure.

Keywords
extreme precipitation conditions; medium and small-sized reservoirs; dam body seepage prevention technology

um B K SF A T H/NBK ESUE R S ARt 5 M A
mEE TREIEERERAR, FE - = 28 650233

m =

LRAMETNTRT, MG RKREFHZI “GRE., KM, RAMR HAe, PO ARREEA RRE R %5 R FRIAE
8 R AR BTG, IR AR R @G SR A T, RE PR EKE L A%, SHE T2 M, SRT Skl
ERAR G AL, KRB R GG BB, MEBRERRE, LULFERMR, BB RKTHIINEAER. RELE
MR, AL A T DR AR BEIMIREMAFE (LM, mBMA T ) SHBEKRBERINE, AMHERE., TEHL, &
ﬁ@ﬁ;A%&,%%@km%Mﬁ&$%& Bip, AP NRRERGME Bk RATH4ABITRBERRLIE, oA
FFHRA) I mh% 604 B % FPE

ES a0
MR G P ERE ) AR S A

13% TR, L, SR NI TR,
FEGKSS B A (M2 —F5H55 . WMHDPER o o f@ﬂ‘ﬁ%” E@‘%i B kﬂaﬁfﬁuﬁ%%
A HAUERIER ) EADLERORRMA AT, o NIEERR, *ﬁf IZ - - i it
L, SRRy 0 PO MRS, ST
56 {5y it TBSUFRIIEA TR, Skaaping P RIIERA.
S AN . SRS, DL D AR T N K B AR A TS
B =R MK BB S b, KR “4)
TR 5 I IR, SR
ﬁ%,W%Mm@%&%ndﬁ%ﬁ%ﬁm%m\ﬁﬁ%

[fEE‘NT] FEE (1994-) , B, PE=FERIUA, K
&, Tielh, MBAXNTIREEAR, KMTESERR.



KFFEEHA - £ 09% - 5 04 H - 2026 £ 04 A

FELEE 300mm (SR MGL, SEUZEKAERRTEN (2-3
K) bt 2-3m, o ERRBKAEKE, SHIUREGS R
TERFHESBIEIER; AN, RPN R R B
MBI, HI5E R ESEEREE G, M7 CR S A
IUANES, INEBREERE . JEKRES 2023 4 rh/ K
FEd e B R, FRIEZY 38% 1/ N K BETER A 7K Y]
mHBRSFE, Hh T UKE S 70%, 1A I0KEE
RIREEZ N FEUNSB RIS IR 62%, (MBEFRTER
AR AIE R PRI o

MBIRECRHII T, WImbaEsK R /N K ZEUARRS
BN =EAZ Ok

H—, IR 2B, 280/
T ALHER RS T REGE, LR L TREIMER T 5
AGNAIBETREE, Tmie K SEEKAIBRIHN, 2EELE
TR AT M RIRY 0.5L/s HE%E 3L/s DL |, HUAFLBRKE 3
1, UZEEEEN 025 (WMEL) 505 (Fkt) e
LEIER, 55IMIER. it KT, iANUKEST
BT R NIRRT RN, KIE TG
REESHEINE., F&, Db K IREES AT,
TR RS RS, EARNIES], SSEAUARL R
TE, BERNEREEE; H=, JERRESREHR.
U NRK BEIIEE 2 A SEPU R IARIP LA BSR4
MERRER A SLIE R (2-3m) | Ry BOoE AR, LB
RSB, Wbk N B S L R R
BElE, SEUEEDREE 0.8 CGRITRIFER 0.7) ,
B AR AR TE N o

BEsh, FNRKEEE WA BRI AARR . T A%
TR BERORHES” FBISERE, BEPHERoR (A
—HitP5iE . Hlt TSR ) AOE TRl
HAESmREK S A S UG RE D AR, mRFFdE ok
BOAESCEL IR PR, BT IHE R

3 H/NBYK EE A B S AR B B it 5 1)
AR R IR B RO R R, S/ Nk
BE TR S, DiSBRSOETRRE “MEbustRIt. T2
EREAL . AR " =K, RRESR AR
JEBRE, Wi CHUA - I - HUR” & 0IHE R R
3.1 BRI RIERA
st/ N IR SRR, (B BRE A7
PIRWEZE | BIMERE S TR R, IA0HE R RO
MR BHEEAR, Bidie AE S REFIRARS -
BB, BOOETHR ‘LT 5 “BiRd X" BHAR-,
BRI, RIENAR LSS TR, D AWENR
jﬁ‘%:
—RERANR (PAM) MtERE+, & Tk -
HRIREE B BB E i, PAM BN S T 285, LA
0.2%-0.5% MIZEIZ ARG L, 1B &5 T HERIRF S

2

TER, HEmRs Mk RIERR D, Wbk, ENEE
5 TSR, e+ 1088 A5 M B RE 1
10 °em/s B8 10 Temy/s DUT, STEMAHRT 40%-50%, (R
Pk S EZE A IR IR 3= N, Ae Sl & 2 T
BB A2 AR, MedEgh T RO sErEREliL, DRI
SEE AT M 15em BE 4 20-25cm, R ST HITE >96%, 6
TS 30%, 1ERCH/ N E TSR TR 1,

Q) S

%
{ Ag-S >
1 Coordination i

i
i

Hydrogen |
bonding E

® = K,5,0;

0
~ = AgNWs@P2 .= cn
HZNJ\’ &

—— = AgNWs = P2
(b)

N~ = PAm

) g
"
4 Compress Loosen
4 e =

B 1. —FEREREBRE (PAM) BUERTHS &

SR - BELE AR L, &R THUAE
SRR R BB B IS . DL 5%-8% HO7KIE . 3%-5% [
BB AR, IKIEAKAC SRR AW B 2 a3
AT, B SRR Us e, eSS RS 1
28 KT E R ATk 1.5-2.0MPa, B @Rk - #2T 2-3 1=,
TR K R RE =S Ak, B AR ATE S | 4 1)
PHSE AR

ETREN i, SRR RN REEIEE
FEKOIZEL: HlE < 15m P/ NRKEE, bRt 2L 1
ISR B TS IR 0.6-0.8m; Il 15-20m YR RUKE, [
FEFAHEE 0.8-1.0m, HIERS T2 S5HUA - i SR (2%
Fohbr ), R EE R RS TS
BRESE (FERHUIRESE S AT AL ) |, BhiAFRIG /T Rl T
T—EHET, MIFKERBESHEER
3.2 EETTERBFERA

4 s —+ Tl (40 HDPE &) 77/ NRK BER F TR,
HRIERBE DAL . REREE . RIMEENERE, 1
i AP RISHIUAZS T N IR .

3.2.1 Mt A

% F “HDPE % + 415+ T 7" & & 4548, HDPE
M %k F R B >1.5mm 9 A %5 B 5 20 R, L e 5 T
>20MPa, BrZL (iR >600%, BEIEIHUAS RS 4219
FrA7; JAEREE + T A% A7 E >300g/m” R aimn e + T
7, B & 7T HDPE B L R ——_LF + T A5k




