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Fig. 1 Watershed overview and river system distribution

of the Yigong River
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Fig.3 Water surface area change curve of Yigong Lake
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Fig. 5 Real-part contour plot of area annual
mean wavelet coefficients
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Analysis of Historical Water Surface Reconstruction and

Evolution Process of Yigong Lake in Southeast Tibet
ZHUANG Chun-yi' s TANG Qi’, JI Qian-feng’, LI Ke-feng’

(1. Sichuan Water Conservancy Research Institute, Chengdu 610072, China; 2. Sichuan Water Development
Investigation, Design & Research Co. » Ltd. , Chengdu 610072, China; 3. State Key Laboratory of
Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The lakes on Tibetan Plateau are expanding continuously, and the frequency and intensity of natural disas-
ters (debris flow, glacial lake outburst) are increasing, which brings a series of challenges to water resources manage-
ment, water disaster prevention and sustainable development in Tibetan Plateau and its downstream areas. Taking
Yigong Lake as the research object, this paper establishes Tableland NDWI (TNDWI) based on 1 101 remote sensing im-
ages. Then the water surface morphology of Yigong Lake from 1986 to 2020 is reconstructed to analyze evalution process
of historical water surface morphology in lake. The results show that the user accuracy of the TNDWTI for the classifica-
tion of plateau water bodies is higher than 96. 70% , the overall accuracy is higher than 98. 75% , and the Kappa coeffi-
cient is between 0. 972 and 0. 992, and the classification accuracy and consistency are better than the tranditional NDWTI;
The 2000 Yigong landslide has a significant impact on the evolution process of water surface morphology of Yigong Lake;
Water surface area after dam-break reduces from 14.44+2, 70 km® to 10. 9941. 94 km* (P<C0. 001). Mann-Kendall mu-
tation test results show that the change trend of water surface morphology has a mutation in 2000 (except in dry season) ;
Morlet wavelet periodic analysis results show that the periodic oscillation law of lake area has gradually weakened since
2000. This study overcomes the lack of monitoring data of high altitude barrier lake, providing data basis for the ecologi-
cal restoration and comprehensive treatment project of Yigong Lake as well as new idea for the quantitative study of the
ecological environment in the region.

Key words: Yigong Lake; dam-break of barrier lake; remote sensing image; water surface morphology; evolution process

LA LALALALAL AL A LA L AL AL AL A LA LAL AL AL AL A LA LA LA LA LA LA LA LA LA AL AL A LA LA LA AL AL AL A LA LA AL AL A LA LAL AL

(8% 174 7 [D]. P& .73 K% ,2014.
(2] REE—, ®AT, XEd. SaEHaRA R (7] WM, BB, Z5EE, %, Hi R T+
PPk T ], A 1%, 2018, 39(1): 93-102. P R A A LRI (D], K RK s TR 2R
[3] CUNDALL P A, STRACK O D L. A discrete nu- 2020(3): 82-91.
merical model for granular assemblies [ ] J. [8] ™=@, 4R, I, Heq &M s oA x4
Géotechniques 1979, 29(1); 47-65. AIRA RS B B br)]. TR
(4] &7, BWR, ZEW, & 3T A0 Bk #oT . 2017, 34(6): 146-156.
W AIRA R =B AL, A TR, (9] w5 50K FIRE 2 BF 5% B, TG 5608 1 7140 25 7K WL 3 300
2015,37(5); 829-838. m GO B A MM R TR R RS (R]. B
(5] Wiws, 225, BIEAR, 5 3T KM E 370 A ROR PR 22 BE 5 B L 2015,
T EIRARIYIAE A R B R )], Aah [10] &, ZEREIR. %R ARPEILIRA PFC 8 +
25 TR, 2018, 37(3): 766-778. PRI 58 [T, K A K B 42 AR, 2019,50(3)
(6] ZERK . AWy b = Gl 5 U iORG 40 B0 B 30 BF 53 139-144.

Triaxial Numerical Simulation and Macro-Micro Deformation

Analysis of Soil-rock Mixture

ZHANG Run-han'’,ZHANG Ling-kai"*,CUI Xi-can'"”
(1. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China;
2. Xinjiang Key Laboratory of Hydraulic Engineering Safety and Water Disaster Prevention, Urumqi 830052, China)

Abstract: Since the mechanical properties of dam materials can directly affect the settlement deformation and struc-
tural stability of core wall DAMS, it is necessary to explore the mechanical properties of soil-rock mixture and the internal
deformation and failure mechanism by means of macro and micro in order. Taking the Rumei Hydropower Station in Ti-
bet in Lancang River as research background. particle flow code (PFC) method based on discrete element was used to car-
ry out large-scale triaxial numerical simulation test. The results show that with irregular enhancement in the form of
block stone, the stress peak nodes was in advance, peak strength increased obviously with significant softening character-
istics, shear shrinkage was not obvious, and the dilatancy is prominent; The shear zone evolved from a single “T.” shape
to a complex “T.” shape. The thickness increases from 45 mm to 105 mm, and the final swelling failure area increases
exponentially to 35 000 mm®. The extreme value and the number of force chain strength increased. Increasing the stone
content was the key to improve the peak strength of the sample. When the rock content was low, the shear shrinkage
characteristic was prominent. and the dilatancy characteristic was not obvious. With the increase of the stone content. the
“gear”effect of the block stone was enhanced, and the shear zone failure mode was transitioned from smooth reverse “S”
shape to multiple irregular shear zones, with the thickness increasing from 47. 5 mm to 105 mm, the swelling failure area
evolving from 12 800 to 35 000 mm®, and the number of strong chains increased. The extreme strength of the force chain
was increased from 10. 49 kN to 164. 30 kN. In conclusion, it is suggested to select blocks with high irregularity and in-
crease the stone content to enhance the structural strength stability. The research can provide reference for the stability e-
valuation of the project in the later stage and the work of the proposed dam.

Key words: triaxial tests;soil rock mixture;discrete element method; macroscopical deformation; microstructure





