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Influence of heavy rainfall on the lateral seepage of permeable ship lock chambers
LI Xiao
(Jining Port and Shipping Industry Development Center, Jining 272019, China)
Abstract: To explore the influence of heavy rainfall on the lateral seepage characteristics of permeable ship lock
chambers, this paper adoptes the ANSYS thermal analysis module to establishe a two-dimensional mathematical
model of permeable ship lock chamber, considering the irrigation and drainage for navigation, and studies the
seepage characteristics of permeable ship lock chambers under no-rainfall and multi-level rainfall conditions. The
results show that under no-rainfall conditions, the seepage pressure head at observation points shows a stable
periodic variation state after the chamber stable operation, the seepage pressure head amplitude and permeation
gradient at the observation points far from the chamber are small. Under light rainfall conditions, the permeability
characteristics of the chamber changes insignificantly. However, under heavy rainfall conditions, the seepage
pressure head of other observation points rises significantly, except for the observation points controlled by the
water level in chamber. The increase and attenuation of the seepage pressure head deviation lag behind the rainfall
process. The permeability characteristics of the observation points behind the gate wall change significantly, the
seepage pressure head deviation reaches 2. 36 meters, and the maximum permeation gradient ratio reaches 2. 33.
The heavy rainfall has a significant impact on the permeability characteristics of permeable lock chambers and the
impact is a hysteretic nature, the seepage characteristics of the soil behind the gate wall are more affected by

heavy rainfall.
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Tab.2 Operating condition and water level of lock chamber
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Fig. 1 Lock chamber section ( unit:m)
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Fig.2 Finite element model of lock chamber
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Fig. 3 Variation curve of seepage pressure head at

each observation point in relatively stable state
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Tab.3 Maximum permeation gradient at
each observation point

S 557 A B C D
KB B 1.28 0.74 0.14 0.15

3.2 GRRERY TOLT S BB AR b
HRPEE R G TIE IR K B bR, B
TR 43R/ INE (R AR T 0. 1~4.9 mm/12 h)  HS
(FEFI AL T 5~ 14.9 mm/12 h) KR (b T
15~29.9 mm/12 h) F&FR ( FERRER 30~69.9 mm/12 h) |
BTN (RN 3K 70~ 139.9 mm/12 h)  FI4% K%
I (R ) 140 mm/12 h) . — KR L -
PN REIRFR AR, db 523 - 77 R KR TR 7k
RE TR B RREEmT ] 68 h, MR 374. 1 mm, Hof
R TR SR e K9 12 h INFE RN B35 162. 2 mm, BT
FEREETT , AL R« 23 - 77 R B W Ut K g oK R
SREEAE/NE 0.1, 5, 15, 30, 70, 140 mm/12 h, EJ
ANF PR, KR, B, KB, REREW R
Sl A LA 248 CRE A AR R e R ) R R R U
ZFRE M 9 0.22, 10.92, 32.76. 65.52.,
152. 88, 305.76 mm, FEMS LRI T g 81T
HIMZER B RA MR ERESE, RHIZA
B RE 4 T B F B B 2 S AN () e
BE T 00T BT I B R A B %, R R A
BRI IR RS, e A PR TR
Bt EHEATAS IR TS T B KR A B 5 08 3 T
A TFEE s ST, 2 B T 08 B /NI, A% SO0 0
BB IIKL, BEREH I B N
SR LR B R WIS, W C. D iR KB
JIK TR TG BRI N, b D fif
KBBEESAKKIEIEE 0. 19 m; R38R A3
FERBEIWHAN T, BRB 3 R 17K 3k 52 A 2K A 45

AR A A, AN 52 35 FE K Sk Y iR
LI, Hrh D SBi#EE K LIAF] 8. 10 m, HUEA
2.36 m, HD SmKEBEWREFFAZ0.35, Bl
Btk HE WAL B AR RVFB B R L RRE,
R AR T X 3 K M ) 95 3 R R L B S
AN[R) R R 5 B T 00T BT B B e KB a3 TR 1Kk |
RRBEWRENLER 4, 5,
F4 BEEEBEEUNARKSEE KL

Tab.4 Maximum seepage pressure head at each
observation point during rainfall period
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Fig. 4 Curve of seepage pressure head dispersion at

each observation point during rainfall period
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