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Tab.2 Calculation results of seepage flow in typical dangerous sections of Li Canal East Levee
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Tab.3 Calculation results of stability in typical dangerous sections of the Li Canal East Levee

- N , a BT E UL TR R e
AT TG o e REGHA e REA VI
E#iE Bt KA78.5 m K 0.82 1.50
- JUASE ik 8.5 m B KA 6.5 m ik il 1.43 1.50
IERIS
g N - ok 0.75 1.20
YKL 6.5 m+ W7 0. 10
FH4 1 HKeE + AR 0. 10 kA 1.22 1.20
E# iz BitKAL8.5 m R 1.11 1.50
o AME A8, 5 m R ER AR 6.5 m L 139 s
L e N -~ ok 102 1.20
1 V6.5 m+#FE 0.10
EESEE PRk +HR0.10¢ ik 1.23 1.20
E#iE BITKAL8.5 m HRM 2.81 1.50
- JAZPE k8.5 m BEEE EH AR 6.5 m ik A 3.09 1.50
IR
JEHiz . _ KA 2.56 1.20
EHIKA 6.5 m + HBAZ 0. 10,
ESES Rk + IR0 10¢ ik 2.67 1.20

3.3 REZHFIEM

R AR SERT 15 M e BTSSR S5 G T, g RSS2 IS b e ik ik B i Hhn e, T
BAEL 2R, MO TR %Zé‘ﬁ-ﬁl"?ﬁ'ﬂ' YSL/Z 679—2015 , i FIEPi B L &t B X 4ty

VRN C %, U RIB MR 25 AN o =

HLIZ AR S H A ﬁﬁfiﬁmﬁmxﬁ iﬁ:%ﬁﬁxa{ﬁﬂﬁﬁ PG R SRIL TR T ISR RV 4R
YA E AR T BTN R =258, NP BRI N[ Ty R i
4 % &

AR SCAER G R /K AL PR AR £k B3 JT S B TR BIR B R A Sl b, 0 b L 38 ) 7 3 AL TR0 2 e i ) %) L is
TA] L2 B 32 5 TR B rry S AU T TET R A T2 AR THE, O LR S TR O AT SR B K T . BZE G ST
TR, FIRPI B I E 2t N B g G52 ety C 9, TR a i AR EREE AP =28

Z £ X B

(1] # . SRB7 TR WU B0 A AU T SRR 5 [T ], KRS 5 AR 24l 2006, 4 (4): 14-17. (CAO Yun.
Research on risk factor analysis and risk computation model in levee engineering [ J]. Journal of Water Resources and
Architectural Engineering, 2006, 4 (4): 14-17. (in Chinese) )

(2] B, T, i, B0 R SR B Rk A B R B ik [T, AR B, 2014 (11): 36-38. (ZHAO Erfeng, HE
Xiaojie, HUANG Hao. Yellow river downstream dike failure mode and recognition methods [ J]. Yellow River, 2014 (11) : 36-
38. (in Chinese) )

[3] 2% 2 AR, KITHEB TR R 40T R % & S F RIS 918 (0], FACRL2%, 2001 (11): 113-116. (LI Qingyun,
ZHANG Jianmin. On the risk analysis and safety assessment research of the yangtze river main levee [ J]. China Soft Science,
2001(11): 113-116. (in Chinese) )

(4] Pedde. 7 B S By MR 70 A S K 2 ma deAl [ D], Kt K%, 2016. (PANG Jinlong. Risk analysis on the
embankment of the Yellow River and the flood impact assessment in Ningxia[ D]. Tianjin: Tianjin University, 2016. (in

Chinese) )



110 KoOF ok E T OB ¥ W 2019 4E 4 A

(5] W7k, Y& TRERS A BRe AN SE B 58 [ D). B &L TV K%, 2006. ( XING Wanbo. Study on levee engineering risk
analysis theory and practice [ D]. Nanjing: Hohai University, 2006. (in Chinese) )

[6] h/Nee, 2, 240, IRB ARG BT R SR (], IR KR SR ZK LT, 2009 (5): 64-65. (FEI Xiaoxia, LI Feng,
LI Hua. Summary of risk analysis of levee engineering [ J]. Henan Water Resources & South-to-North Water Diversion, 2009
(5): 64-65. (in Chinese) )

(7] M5, Hg, Bk5e4. BT AHP (IRBI 2 21PN REM5E )] AR B, 2013, 35 (2): 108-110. (LEI Peng, XIAO
Feng, ZHANG Guijin. Study of levee safety assessment system based on AHP [ J]. Yellow River, 2013, 35 (2): 108-110. (in
Chinese) )

[8] sKFH. B RSB MAHLIR S L AT kAT D] B At %%, 2005. (ZHANG Xiuyong. Study on failure
mechanism and methodology of safety assessment of the lower Yellow River dike [ D]. Nanjing: Hohai University, 2005. (in
Chinese) )

(9] sKmal. KRG BRI e A BT () ] K AR, 2001(2) : 25-28. (ZHANG Liming. Study on damage forms
and reinforcement measures of sluices [ J]. Hydraulic Science and Technology, 2001(2) ; 25-28. (in Chinese) )

[10] FBER. HIFIRMIR B SR RG], LKA, 2001 (7): 18. (ZHENG Huicheng. Preliminary discussion on

seepage damage and prevention of culvert through dike [ J]. Jiangsu Water Resources, 2001(7) : 18. (in Chinese) )

[11] &Fff. J&T AutoBank R {F7E 3¢ B Fo s iH A ay R [ 1] @5 TR B 5 3t, 2017 (21): 4076. (SHU Nan.

Application of AutoBank in levee stability calculation [ J]. Architectural Engineering Technology and Design, 2017 (21 ) .

4076. (in Chinese) )

Analysis of failure modes for typical dangerous sections of Li Canal levee

DAI Yongqi'?, LI Hongen”, LIU Xiaoqing'

(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. Nanjing Hydraulic
Research Institute, Nanjing 210029, China)

Abstract; As the main water-conveyance line of the east route of the South-to-North Water Diversion Project, the
seepage and structural safety of the Li Canal are of great significance to ensuring the operation of the east route of
the South-to-North Water Diversion Project and the safety of the lives and property of the residents along the line.
In view of the seepage and structural safety problems existing in the main dangerous sections of the Li Canal levee
project, the main risk factors affecting the project safety are systematically analyzed, and the possible failure modes
of the earth levee, sluices and culverts of the Li Canal levee project are put forward. Based on the results of the
project investigation and safety inspection, the seepage and stability calculation of the typical dangerous sections of
the Li Canal levee is carried out in this study. According to the guidelines for the levee safety evaluation, the safety
grade of seepage and stability of the Li Canal east levee is determined, and the comprehensive safety evaluation for
the typical dangerous sections is carried out. There are serious potential safety hazards in the Li Canal east levee,
which is comprehensively evaluated as the third type of levees. The analysis with research results can provide a

basis for reinforcement, monitoring and design of the Li Canal levee.

Key words: levee project; dangerous section; failure mode; safety evaluation



