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The evolutionary process of thermal insulation properties of material used on channel

ZHAO Bo, LI Jingwei, MENG Chuan, CHEN Gaixin

(Station Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100038, China;
China Institute of Water Resource and Hydropower Research, Beijing 100038, China)

Abstract: The frozen damage in channel is regarded as the common problems in water project construc-
tion, and the insulation measures is the common control methods at present. 6 kinds of foam insulation ma-
terials, including 4 kinds of hard material and 2 kinds of flexible material, are studied in this paper un-
der the condition of stress, immersion and freezing thawing. It shows that the mechanical properties of flexi-
ble materials cannot meet the needs of engineering, although it has certain advantages in terms of
long—term thermal insulation stability. The hard insulation boards, made of EVA, XPS and EPS, have a
very similar long—term thermal insulation effect. In mechanical properties, the XPS and EPS boards have
more advantages. The main factors that affect the long—term thermal insulation properties of EPS and XPS
boards are freezing and thawing, so it has a realistic and important significance to improve the freeze—thaw
resistance of polystyrene insulation board.

Keywords: channel; thermal insulation material; freeze thawing; thermal conductivity
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Numerical Simulation Research on Rock Breakage Mechanism and Influence TBM Cutters

LIU Lipeng', WANG Xiaogang', LIU Haijian’, SUN Xingsong’
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, Chinas
2. Beijing Urban Construction Design & Development Group Co., Limited, Beijing 100037, China)

Abstract: In order to study the rock breakage mechanism and influence of the full-face Tunnel Boring Ma-
chine (TBM) cutters, the rock breakage model of cutter was established by the Particle Flow Code(PFC).
Parameters of the PFC program were calibrated by uniaxial compression and Brazilian test. The rock break-
age mechanism and the influence of rock strength and confining pressure on rock fragmentation by TBM cut-
ters are successfully studied by using numerical simulation. The results show a composite rock breaking
model of the rock breaking mechanism by TBM cutters through a process of the pre—compaction, the medi-
um-—time extrusion shear failure and the late extrusion tension failure. Loading and unloading alternately oc-
curs throughout the process of the cutter. At the same time, the cutter shows the phenomenon of jumping.
It is difficult for high rock strength to produce radial cracks, and there is no obvious lateral crack expan-
sion with low rock strength. In both cases, the effect of rock breaking of TBM cutters is not obvious, only
for a certain strength range of rock is more appropriate. The confining pressure affects the formation and ex-
pansion of the crack, the higher confining pressure will inhibit the radial crack development to reduce the
rock breaking effect. The research results can provide some reference for TBM selection and cutter design.

Keywords: Tunneling engineering; rock breaking mechanism; particle flow code; influencing factors
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