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1 3 35.04 mm.,
Table 1 Comparison of natural vibration period of 31.74%
structure among three schemes
/s 8
1 0.627 17 0.6515 0.6711
2 0.5150 0.5150 0.533 8
3 0.448 7 0.448 7 0.5155 37.88 mm.
4 0.407 1 0.407 1 0.514 5
5 0.406 8 0.406 9 0.502 2 i
6 0.404 5 0.404 6 0.496 1
7 0.404 2 0.404 2 0.488 4
8 0.369 7 0.3750 0.486 5
9 0.287 9 0.287 9 0.483 3
10 0.263 1 0.263 1 0.448 7 /
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Comparative Study of Different Bearing Solutions on
Shock Absorption of Power Station at Dam Toe

JING Yueding WANG Yang-yang
( School of Civil Engineering Hefei University of Technology Hefei 230009 China)

Abstract: A three-dimension finite element model of a power station at dam toe is built in this paper. The main
structures include dam foundation powerhouse at dam toe roof net and simplified bearing model. Three kinds of
bearings namely laminated rubber bearing supported with anchor bolt lead rubber bearing and hinge support

are compared to find their influence on the upper structure under earthquake action. Result reveals that hinge sup—
port is unfavorable for seismic reduction with the shortest natural vibration period and the largest seismic response;

also the maximum displacement of node pairs on the upstream and downstream side of powerhouse are higher than
that in the case of lead rubber bearing by 31.74% and 44.5% respectively. Lead rubber bearing has good ability
of releasing support force under earthquake due to good energy absorption effect and better adaptation to shear de—
formation; moreover the first principal stress of node pairs on upstream and downstream side of the powerhouse un—

der earthquake is the lowest among the three cases. In conclusion the lead rubber bearing is recommended.

Key words: laminated rubber bearing supported with anchor bolt; lead rubber bearing; hinge support; power sta—

tion at dam toe; finite element method; seismic alleviation

( 1)

in the mid-stage permeability increased slowly; in the later stage of loading permeability increased dramatically.
(2) The permeability of rock increased in positive exponential relation with the rising of temperature. (3) The
thermal expansion of rock was unapparent below a certain temperature while thermal expansion induced by higher
temperature would significantly damage rock structure mitigating the increasing of elastic modulus and strength with
the rise of temperature. (4) In line with the theory of thermodynamics the rock fracture caused by thermal stress
under varying temperature was deduced and the model of permeability varying with temperature was obtained. The

results offer reference for the study of multiHfield coupling under high temperature.

Key words: rock mechanics; mechanical properties; triaxial test; thermal stress; permeability; fitting model
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