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Fig. 1 Structural dimensional drawings
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Fig.2 Layout plan and geological section of project
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Tab.1 Basic parameters of materials

MM bs mmw  pERm o FRE
! i w T
F5 /MBS H/Pa femes™D W o

/ a

O Wi+ 5.00X10°% 0.30 1440 7,80x10°° 0.895 27 27
@ maw 2.80X10" 0.25 1900 1.10x10 % 0.800 31
@ EHBIEL 6.00%10° 0.30 1430 8.50X10°° 0.916 16 25

@ Wit 5.00X10° 0.30 1450 7.80x10 ° 0.895 27 27

© s 2.00X10"  0.25 1500 2.00X10 % 0.800 31

® ATHE  3.00x107 0.30 1410 1.00x10 ° 0.956 16 19
B TR 1)

@ WAREL 3.00}10" 0.20 2500 1.00X10 " 1.500
C20 H#E+ 2.55X10" 0.167 2400 1.00x10" " 1.500
BICIE) 2.06%10" 0.25 7500 1.00X10'® 1.500

VR HEAA R kg/m
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Tab.2 Calculation of working conditions and load combinations
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Fig. 4 Physical mesh model for 3D stability analysis
of intersecting buildings
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Fig. 5 Main tensile stress and main compressive stress

variation curves of observation line L, and L,
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Fig. 6 Vertical displacement curves of observation

line L, and L,
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Fig.7 Compressive stress and displacement curves of
inverted siphon under different support burial depths
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Analysis of Changes and Causes of Mountain Torrent Disaster Risk

in Sichuan Province in the Past 30 Years
YUAN Yuan'?,HAN Jian-qgiao®,JIN Zhong-wu'’*,GUQO Chao"*,LIU Hong-xi'

(1. Changjiang River Scientific Research Institute of Changjiang Water Resources Commission of the Ministry of Water
Resources, Wuhan 430010, China; 2. Key Laboratory of Ministry of Water Resources on River & Lake Regulation and Flood
Control in Middle and Lower Reaches of Yangtze River, Changjiang River Scientific Research Institute, Wuhan 430010, China;

3. Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, China;

4. Key Laboratory for Water and Sediment Science, Ministry of Education, Beijing Normal University, Beijing 100875, China)

Abstract: To explore the temporal and spatial distribution and attribution of mountain torrent disaster risk in Sichuan
Province, the spatial distribution difference and high-risk areas of mountain torrent risk during 1990-2020 were studied by
AHP and cluster analysis methods, and the changing characteristic and driving reason were investigated. The results
show that the risk of mountain torrent disasters increased from the west to the east in Sichuan Province. High-risk areas
mostly existed in areas with dense river networks and high exposure and vulnerability, such as Meishan. Zigong. Nei-
jiang, Ziyang, Suining, Guangan and Nanchong. From 1990 to 2020, the risk of mountain torrents showed an increasing
trend in Sichuan Province. The proportion of areas with high and above risk increased from 17% to 34%. Increased risk
levels were concentrated in central Sichuan, and most of them were from moderately high and relatively high risk trans-
formed into high risk. In the past 30 years, the risk of mountain torrents has shown a downward trend in Sichuan Prov-
ince, while the greater GDP and population density had changed vulnerability and disaster prevention capacity, leading to
increasing risk level of mountain torrents in local areas. The results can provide theoretical guidance and practical support
for forecast and early warn in flood disaster and disaster prevention and mitigation in Sichuan Province.

Key words: mountain torrent disaster; temporal and spatial distribution; disaster prevention and mitigation; Sichuan

Province
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Analysis of Interaction Between Structural States of

Cross Buildings in Water Diversion Projects

LIU Zi-xi, XU Li-qun, ZHANG Guo-chen
(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: Cross building is inevitable in water diversion projects, and the structural state of cross buildings is crucial
to the safe operation of the project. Based on a water transfer project in Henan Province, a three-dimensional finite ele-
ment model of cross-crossing of water pipeline structures in the inverted siphon and water transfer project of the South-
North Water Transfer Central Project was established by taking into account the coupling effect between soil-water-struc-
ture in the process of water transfer and diversion. The structural state effect of cross building under each simulation op-
erating condition was analyzed by considering the periods of unconstructed structure, completion, normal operating. The
results show that the cross-crossing building has impact on the existing building, especially for the large change of struc-
tural state in cross part. The maximum tensile stress in the inverted siphon structure increases from 0. 54 MPa to 0. 97
MPa, and the maximum settlement increases from —1.38 mm to —1. 90 mm; The tensile stress in the aqueduct increa-
ses from 1. 03 MPa to 1. 34 MPa. and the maximum settlement increases from —3.78 mm to —4. 07 mm. The stress
value and settlement amount can meet the engineering requirements. Moreover, with the increase of the buried depth of
the two supports of the water pipeline, the less the impact on inverted siphon is. The research results can provide refer-
ence for the analysis of similar projects.

Key words: water diversion project; crossed structures; stability analysis; inverted siphon; finite element calculation





