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Stability of High Slope in Open Channel on South Bank for Crossing the Yellow River Project

in the Middle Route of Southr to North Water Diversion Project
XING Yr chuan', ZHANG Ar jun®*, ANPeng', ZH ANG Shao hong?

(1. China Institute of Water Resources and H ydropower Research, Beijing 100048, China;

2. College of Water Resources and Architectural E ngineering, N orthwest A & F University , Yangling 712100, China)

Abstract: The connecting canal of south bank for Crossing the Yellow River Project is located in the loess area, w hich belongs to

class I building with complicated geological conditions. About 2/3 of the canal section is located below groundwater level, and

the highest height of high loess slope at this segment reaches 80 m.The high loess slope stability is one of key technical probr

lems in construction of the Soutlr to North Water Diversion Project. In this paper, a large number of loess fundamental test data

in the region were analyzed and the parameters were selected for the calculations of loess high slope stability of the outlet and

inlet sections from the original design using the limit equilibrium method, nonlinear finite element analysis, and dynamic finite ek

ement analysis. A new slope design scheme was proposed based on the characteristics of loess. The results suggested that the

new design is better according to the slops stability calculations.

Key words: M iddle Route of Soutlr to- North Water Diversion Project; high loess slope; design modificat ion; slope stability calewr

lation
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1 (0+ 628.5)
Fig. 1~ Design section of the inlet of high loess slope on the

south bank for crossing the Yellow River Project (0+ 628.5)

2 (1+ 759.7)

Fig.2 Design section of the outlet of high loess slope on the

south bank for crossing the Yellow River Project (1+ 759.7)
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Fig. 3 Seepage calculation results
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Table 1 Soil classification and calculation parameters of the limit equilibrium method
3% Sk 2k /azk% Jrigi PO 3 ( M’M}kiﬂ ﬁﬁgéﬂa@z(’f@%ﬂ#ﬁ%z)
(%) /(kN* m™) Ce kPa P’ Ceq/ kPa 94’
N 32 14.6 20 20.6 20 20.6
Ne 15.5 15.5 60 25
HET 0 30. 4 14. 8 31.5 23. 4 31.5 23. 4
WG 0 27.1 15.6 30 27 30 27
Q3 0 27.1 15.6 30 27 30 27
0 22.6 16.6 33 26 33 26
) ! 32 14.3 20 20.6 20 20.6
B L ° 5.13 14.3 64.3 21.7 30 27
[ 7.3 15.2 62 24.2 30 27
Q2 WAL WE 1 22.1 16.5 44 25 44 25

()N HEE SHAAE, B0 ERRERI R Qs B ERRAR, UM 0~ 3 m;(2) 0.0 . 0 O BIAMIRNRS, MORSR G HIRVRZS 5% fEAH I .

KRS T2 » 149



F12% BFE 28 WACKE AR 2014 F 5% 38

2
Table 2 The calculation safety coefficients during the construction period
" o . R K2R LI E St Y
,fiﬁ Iiﬁ[gj I /)TL Nz N 11y N Y 11y
e vk Fiy it [ 5K ISR Fiy it [ 5K
T2 28 M T /KA 1.912 1.782 2.193 2.056
Wi I3 S KA BB S — 2 kb 1.481 1.361 1. 849 1. 695
- FHZE R W RIR 1. 042 1.03 1.109 1.095
THZ R K AL 2.314 2.127 1.534 1. 46
REWIT P2 SN KA B B R R — 2 4k 1. 644 1.526 1.583 1.428
PR e Rl 1.288 1.159 1.348 1.235
) PIR K S L <A 1.728 1.617 1.582 1.536
N o
O THZ R W RIK 1.253 1.216 1.267 1.201
- o TF2 2 M T /KA 1.613 1.514 1.569 1.471
h IR ER e eI 1.306 1.197 1.345 1.278
3
Table 3 The calculation safety coefficients during the operation period
o N ) SO E S Y W RR AR
IACS ] T W — — — —
1Y Ik Fiy it [ 5K SRR3R Fiif 4t 5] 51
o E/NCHT) I AN Hh RE 1. 009 0. 986 1. 144 1.1
8 W T T K I 1 72 1.241 1. 109 1.311 1.192
B N ] RN = 1.233 1.174 1.244 1.186
>4
T T T I K I ke 7R 1.237 1.158 1.237 1.171
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4
Table 4 T he parameters of Duncarr Chang model for the inlet section

)2 Ry k n G F D by

i 0. 907 497 0.097 0.414 0.088 0.938 994

0. 802 343 0.748 0.475 0. 159 0.932 686

0 0. 898 214 0. 615 0.215 0.03 889 428

o 0 0. 802 343 0.748 0. 475 0. 159 0.932 686

0 0.672 116 0. 505 0.39%4 0.201 1. 509 232

0 0. 67 247 0.797 0.483 0.228 1. 459 494

Q2 0. 835 336 0.551 0.471 0.248 1. 485 672
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Table 5 The parameters of Duncar Chang model for the outlet section
Hz Ry k n G F D ko
0. 838 446 0. 064 0. 464 0. 159 1.415 892
LEBEE 4 Qs
0. 845 140 0.337 0.282 0.264 2.291 280
0.316 483 0.393 0. 448 0. 082 0.999 966
T L Qs

0. 802 343 0.748 0. 475 0. 159 0.932 686

Q2 0. 835 336 0. 551 0.471 0.248 1. 485 672
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A A RN gk v B, AR VR SR RN o

Fig.4 Contour line of stress level of the inlet section

5
Fig.5 Contour line of stress level of the outlet section
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Fig. 6 Seismic acceleration process line
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