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Development and application of physical model test system for

large—scale hydraulic tunnel lining

LING Yongyu, LIU Lipeng, WANG Xiaogang, FU Ruizhi, SUN Xingsong

(China State key Laboratory of Simulation and Regulation of Water Cycle in River Basin,

China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: According to the characteristics of hydraulic tunnel lining, a new type of large—size hydraulic
tunnel lining model test system was developed. The system is mainly composed of pressure cylinder, load-
ing system, measuring system, and water sealing structure. The pressure cylinder is made of 22 mm thick
Q245R steel plate, with a diameter of 3000 mm and a length of 4000 mm. In the external water pressure
test, the rubber bladder flexible loading method or the direct loading method of high-pressure water be-
tween the lining and the pressure cylinder is used, and the high—pressure water is directly loaded in the
tunnel cavity during the internal water pressure test. The power source is a self-designed private server con-
trolled high—pressure water pump and a pressure—stabilizing cylinder. The measurement system is realized
by a combination of conventional testing instruments. The water—sealing structure is realized by painting the
end with waterproof glue and double-ring rubber strips. The test results of the hydraulic tunnel lining with
two different boundary conditions under the action of high external water pressure and high internal water
pressure indicates that it can meet the requirements of a variety of different boundary model tests of hydrau-
lic tunnels.

Keywords: hydraulic tunnel lining; physical model test system; high external water pressure; high internal

water pressure
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