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Analys s on the earthquake res stance of the factory
monolith of bulb tubuar power station

SU Li-bang ,L IU Yun-he L1 Shouvyi

(Instituteof Hydroelectric Engineering, Xi' an University of Technology, Xi’ an, Shaanxi 710048, China)

Abgract : Thefactory of bulb tubular power station composed by apertures,isacomplex and lacunose
3D structure ,therefore it is more complex in stress distribution than other patterns. Compared with other
unite it is gpecia in unite and stressng. In order to know stress and displacement distributing ,reinforce-
ment and crack control roundly under earthquake and make the design more feasible ,economic and safety ,
it is necessary to carry out aseismatic analyss by 3D Finite Element Method ANSYS. The calculated results
show that the distortion and intension are reasonable ,which can supply reliable datafor project designers.

Key words: the bulb tubular power station;power building monolith ;3D finite element ; spectrum anal-
yss;aseismic analyss
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Fig.1 Structura representation of factory monolith 3 #
1. Main generator room;2. Auxiliary plant ;3. Ingpection inlet '
21.82 m, 72.8 m,

of generator ;4. Ingpection inlet of turbine;5. Flow passage;
6.Bulb;7. Sand duice;8. Grouting galery ;9. Downstream of 3
dam 0 + 000. 00;10. Downstream of dam 0 +072.79

KU = F K U ,
, F ,
[5]: f
MU+ QU + KU = MA, (1) 1
M C K :
-Uu u '
; Ag



204 ( ) 35

0.7m
82 979 , 55 943 , (7]

(Wester-
gaard)  '* :
pw=‘§pvﬂh “Hoh (2
| Pw Pw
ol ,
Ho ,h
2
Fg.2 3D finite element grid of factory monolith [8]
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Tablel Mechanica behavior parameter of material ( ) (
| GPa /(KN - m-3) )
Material Blastic modulus Poison’ sratio  Bulk densty !
Concrete 25.5 0.167 25 )
Base rock 0.615 0.320 /
Steel 200.0 0.300 78
3.3
, Block lanc-
z0s © 400 ,
2
2
Table 2 Sdf-vibration frequency of entire model
| Hz | Hz / Hz / Hz / Hz
Number Freguency Number Fregquency Number Freguency Number Freguency Number Freguency
1 2.597 11 13.702 110 40. 843 210 57.389 310 74.324
2 3.482 20 20.740 120 42.242 220 58.910 320 75.821
3 4.573 30 25.897 130 43.377 230 61.145 330 77.907
4 4.730 40 28.518 140 44 472 240 62.700 340 79.562
5 6.653 50 30.570 150 45,728 250 64.561 350 80. 692
6 8.649 60 33. 146 160 48.175 260 66.579 360 82.622
7 9.174 70 35.637 170 49.635 270 68.663 370 84.359
8 11. 205 80 37.450 180 51.294 280 69.736 380 86.401
9 12.196 90 38.442 190 53.011 290 71.276 390 87.504
10 13.161 100 39.701 200 54.913 300 72.788 400 88.957
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3 1990 1/ 400
3 (1990) |,
Table 3 Sdf-vibration frequency of each part 8
of factory monolith DL 5073-2000
| Hz
Sructure N umber Freguency 8 0.209,
2/3, 0.133 g,
Right flank wall of inlet 19 19.304 0 45 9
. S
Left flank wall of inlet 2 21.239
First order of hydraucone 28 25. 124 s
Second order of hydraucone %5 32.4430 !
10[3] ’
Cast seat 74 36. 666 20
Frst order of passage sed lining 2 25.690 (SRSS)
) 1
( ) 2.597 Hz, ; 5
2.22 10 Hz,
3 3 1 1
, 3.65, ) )
1560
1555
1550 2/3
1545 ,
1540
0
£3 ,
%EE 1535
1 > | 1 ’
<
1530 7] ,
1525 0.35 :
1520
1515
1510 ,
00 05 10 1.5 20 25 30 3.5 40
K R M , (
Amplification factor )
3 1 1
Fig.3 Acceleration amplification factor , ( )

along height of dam
4.2
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Fig.4 First principal stress contour of typical section(stress unit:M Pa)
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