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Abstract: According to the major needs of the national inter-basin water transfer projects in China and the worldwide research
situations of related disciplines, the research program focuses on the integrated research and application of construction and safe
operation of long-distance water transfer projects. Based on the typical water transfer projects such as the water diversion
project in central Yunnan, the water diversion project from Hanjiang River to Weihe River and the tunnel project with large
buried depth in Xinjiang. The researches on ten aspects

including “Testing technology and comprehensive evaluation RSTE: “|=5” EXESTRILTH (2016YFC0401800)

method for rock mass characteristics of tunnels with large WESERE: 2022 - 03 - 05
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buried depth” are conducted, aiming at the significant scientific issues such as “response mode and disaster mechanism of

coordinated bearing mechanism and life-cycle design theory of
surrounding rock-support system of large buried tunnels” and “response characteristics and disaster mode of water conveyance
buildings under natural disasters such as earthquakes”, and the following key technologies: “complete set of disaster prediction
and prevention technology of large buried tunnels”, “fracture resistance technology of tunnel lining crossing active faults”,
“seismic mitigation technology of long-span high-rise aqueduct”, “development and intelligent control technology of key
equipments of gates, pumps and valves”, and “life cycle safety monitoring and regulation technology of water transfer projects”
The geophysical detection, the testing technology of rock mass characteristic and the evaluation method for characteristics of
surrounding rock of deep buried tunnels are put forward. A complete set of technology for the prediction and prevention of
high-pressure water inrush in tunnels is formed. A 15 MPa ultra-high pressure grouting technical equipment is developed. The

anti-fracture structure of the tunnel crossing an active fault with a displacement of 0.5 m is put forward. A large-scale

satisfactory benefits are achieved.

high-pressure grouting structure in the Vll-degree strong earthquake area is developed. The seismic mitigation technology of
aqueduct and the complete set of safety control technology of 220 m-lift and 40 MW-grade-power pump unit and DN2000

intelligent flow-control valve are developed and completed. The relevant research results are applied in some projects, and
=
=]

Key words: long-distance water transfer project; deep buried tunnel; surrounding rock-support system; unfavorable geology;
intelligent simulation; high-rise aqueduct; sluice-pump-valve system; operation guarantee
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Fig. 1 Schematic diagram of in-situ stress testing technology of
rope cored drill pipe in kilometer-class unstable formation
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(2) RBLPEREZE K AR LA B 3 S RAE
BT AR B o i @ SL T H R . R M
FEREAMUK A EAE R A RO, RAET 25
B WA RS K KRBT T 58 A, TR
TE N G K TR A AR R S5 A A E LA 3 v
Mo THEAIRINIE 27 PR, AR TR E R
FH T VA 35 60 F = e A 5 g o 7 A5 1E A 0 7= 1 99

7o

-3.6828

s3
0.063657
' -7.4293

-11.176

-14.922
-18.669
-22415
-26.162
-29.908

3y A

o
ﬂ’ﬁi

(b) #Ehera EEIHRE

!
't

(a) #ahEif ERR I HRAEL

27 BB MR SR
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Fig. 56 Water outflow of surrounding rock of tunnel face before

and after rapid plugging
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