2025 4 8 A Kiz A2 Aug. 2025
F8H XH 637 H Port & Waterway Engineering No. 8 Serial No. 637

- BT AE —— TR ST LRI ETAR(]2) -

RS R A AT

y

‘\\3/. Bk R, RAKL, HER, NEZ
A%

(F BRBHLR I R A FRAE]), ALK 100007 )

BE, ARETHETREARERPZ KA BERF S ETE ZTOER THRBTHE, SHALE B F 69248 23 E R R AT
HARAL T HRALHm T, AWML R ARG TE AT oM, SR LN, MEME A RGBT, AR T L4
AHBHRDG, AN THRALIHREN DAY, MEAREERGF R ARR, EAEARE G ETERAEBA E RT3
AL, BAZBETNT m A, BARHRREFH0.19, MAMKAN T AL, AT T4 RBCGRBTEAR, LM 2L
BT, THREEAZ2m, TEAHEKY0.03, BB ARE IR, SEBRRE, R2AKBIDHAN, pEBTXE
RNIARGHERE | S @ e AR A Fo & RAE S DA EIG R AIHEARAE S, AR ER KA RABOME

KW, TREET, ME IR, KL ARBE;, TAERH

FEDES . U612.3 XHERFRERD: A XEHS: 1002-4972(2025)08-0001-07

Research on stability of bank slope affected by water level along Pinglu Canal
DU Peilin, WU Zhilong, HUANG Daogang, LIU Guobao
(CCCC Water Transportation Consultants Co., Lid., Beijing 100007, China)

Abstract To ensure the stability of the bank slopes of the Pinglu Canal under the influence of long-term
immersion and heavy rainfall and other multiple factors the changes in the stability safety factor of typical slopes on
both sides of the canal under the influence of different channel water level and underground water level are
analyzed. The results show that as the water level in the canal rises the stability safety factor of the slope gradually
increases and for slopes with poor geological conditions the influence of the water level change in the canal is more
obvious. When the water level in the canal rises from the normal storage level to the design flood level with a rise of
7.17 m the safety factor increases by up to 0. 19. As the groundwater level in the slope body rises the stability
safety factor of the slope gradually decreases approximately in a linear manner. For every 2 m increase in the
groundwater level the safety factor decreases by about 0. 03. It is proposed that in channel engineering for slopes
with poor rock properties and small safety factors engineering measures such as setting up drainage pipes deep into
the slope body setting up water interception ditches and rapid channels on the slope surface should be adopted to
enhance the drainage capacity of the slope and reduce the probability of slope instability during heavy rainfall.
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Fig.2 Safety factor variation with water level in channel
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Fig. 3 Calculation results of sliding surface of typical slope 1
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Fig. 5 Calculation results of sliding surface of typical slope 3
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Fig. 6 Safety factor variation with underground water level
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Fig. 7 Calculation results of sliding surface of typical slope 1
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Fig. 8 Calculation results of sliding surface of typical slope 2
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Fig. 9 Calculation results of sliding surface of typical slope 3

3 #ig

1) T3 e f B 4 3 i ) 7 B T A2 A
B HOE JZ R, ATTE K AL S SR N 3R K
PR A2 A — AN 22 51 3R 1 9 dR @ B T 3l i AY
Az,

2) HERSER I B AL T ATE N KA LRI,
FEHL N AR MG BL T, B AUE K AL 4
Tb, YRR E % 4 RBCEHE R, BT %
P ZER T3, FUIE RS8R 2 e S D D A
b S B Sl A7 TAO0E KA LA B, e R
BORAASZ AU 1E N KA AR

3) TEMUENKAAZREO T, BEE SN
W R KAL 4R T, AR E e 4 AR RE i IR,
ER/SEoF S (U Y VAR D E=t2 4 é et o

SE A

[1]  BEiEEK. 20 t20 DOk b E A R B M R A LI ()]

A 7155 TRE2ER, 2007, 26(3) - 433-454.
HUANG R Q. Large-scale landslides and their sliding
mechanisms in China since the 20th century[J]. Chinese
journal of rock mechanics and engineering, 2007, 26 (3):
433-454.

[2]  ZRUg, FRBE K. BT A B % 320 3 A e ok H AL B &
FriJ]. AEBEEAT, 2007, 29(6): 44-45, 48.

LI F, GUO Y C. Mechanism analysis of rainfall infiltration
on slope stability [J]. Yellow River, 2007, 29 (6):
44-45, 48.

[3] 7FE8E, Lok, DB, 4. 2T ABAQUS 19 TRl i i&
FEY R EME T [T]. KIEHE T, 2012, 33(2): 152-158
CHENG X, WANG Y Z, MA D G, et al. Analysis of inland
river waterway slope stability through ABAQUS []].
Journal of waterway and harbor, 2012, 33(2): 152-158.

[4] 2R, 4 SCFE, DRV IEE. 7K 067 B3k B b ol i 3 e s i
Wi ) 50 B A HOLAIE 5 [J]. B 28 Tlk £k, 2022, 12 (2):
176-179, 189.

LI H, NIU Y L, SHEN Y K. Numerical simulation study on
the influence of water level and gradient ratio on slope
stability [J]. The journal of new industrialization, 2022,

12(2): 176-179, 189.



% 8 4

AR,

% PR FTAUE D IRAS R M2 KA R W AT R * 7

[5]

[6]

[71

(8]

(9]

WRBHSIE . 7 AV B T i ok = MR 1 1 S i 9T [T,
KR 5 IE X TR, 2022, 5(3): 11-14.
OU M Y. Study on effect of rapid rise and fall of water
level on stability of soil dam[J]. Hydro science and cold
zone engineering, 2022, 5(3): 11-14.
FESCHE, BORESR, TR M. MU KB TR i 3R S R
RIFFT[T]. /Kiz TR, 2009 (4): 22-26, 37.
YAN W Q, DUAN X B, ZHANG D W. Experimental
research on the effect of groundwater seepage on bank
slope’s stability [J]. Port & waterway engineering,
2009(4): 22-26, 37.
frae, B, £3E. A b TR b A e e
F5E1)]. 7KiE TH&, 2007 (11): 80-86.
ZHONG N Y, YIN X M, WANG F. On slope stability of
foundation trench in waterway revetment engineering[J].
Port & waterway engineering, 2007(11): 80-86.
JEE R, T4, 56, . RO 22 4504 T s 3k
R E ST T]. /K32 T2, 2010(3): 81-84.
ZHOU S L, WANG Q, WU F Q, et al. Stability analysis of
wharf slope under large water level difference in inland
river[J]. Port & waterway engineering, 2010(3): 81-84.
SRR, 2R, VA, AF. BRI AR AL ETHE R
T 1 AR E AT (] ACIE A AR, 2023,
39(2): 14-20.

[10]

[11]

[12]

ZHANG P J, LI H M, WANG L, et al. Study on the
stability of subgrade slope along the river under the action
of rainfall and river water level rise [J]. Technology of
highway and transport, 2023, 39(2): 14-20.

seSr S, B, 2278, L PEAKAL XS S B B T
RS2 IR [J]. BF R 2% 2 i (A SR BE 2 i) . 2020,
34(2):113-117.

ZHANG L Z, WU N, LI H, et al. Effect of rise and fall of
reservoir water level on seepage field in slope[J]. Journal
of University of Jinan (science and technology), 2020,
34(2):113-117.

H a5, APAEEE, ZRHbR, 4. PR KA [B) 8P T X M
BUAH SERRE PR B2 )] KT BEBe 4, 2016,
33(8): 114-119.

XIAO Z Y, DENG H F, LI J L, et al. Influence of
intermittent drawdown of reservoir water level on the
stability of accumulation landslide[]J]. Journal of Yangtze
River Scientific Research Institute, 2016, 33 (8 ):
114-119.

KA K HL T AR 0 BB A SL 386—2007 [ S]. b
5t P E KK H R, 2007.

Design code for engineered slopes in water resources and
hydropower projects: SL 386-2007 [S]. Beijing: China
Water & Power Press, 2007.

(A4 ThH)

IR RI9,299.299.239.939.999.999,939,999,299,939,239,099, 299,099,299, 299.239.239.999.939.939,939,939,999,239,092,939, 299,299, 099.299.239.939.939.939.939,939,999,239,932,239, 092,299,299

FORABRA T | bt 2o 215 SR R BA RO A 7 LACF A7 XA

ZERIRN A

AFIEVF AR E2A AR T OCERR) ) 22 5 A IRA R L st 5 Bl e A R =) L JE R 4E

?Eéﬁ\ ﬁﬁ? Fl/l_nl_‘lé%/fg

BT, AT RIE & EIRA REERUE 2, I & 28 A TIPS LR 2 AT 0
AR k= A

(KRiEIAEY iR



