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s Tab.2 Summary of vibration stresses for typical
structural components M Pa
(3)
, ( ) €l Camax € S
1 0. 791 - 0.496 4. 894 - 3.296
( ) . 1 1. 369 - 0.965 1. 369 - 0. 946
N ' 1. 254 1. 169 1. 037 1. 478
1 HF7 414 S
% %ﬂ_‘ 71:/] Iﬁij * 1. 386 - 1.193 1. 324 - 1133
Tab. 1 Natural frequencies of the spiral case  Hz
0. 210 - 0.140 0. 136 - 0095
(
) 2
( no 10 ( 1y ( V)
1 17. 239 17. 658 15.132 17.796
2 17. 412 18. 049 15.365 18. 145 ’
3 23635 23.834 17.319 23.911 ’ ’
4 27. 201 27.757 18. 087 28. 004 )
5 28952 29.512 21.588 29. 885 ’
6 31. 590 31.576 21. 860 32.249 ’ )
7 36. 392 36.557 24.277 37.202
8 39. 136 39.537 25.613 40. 114 )
9 40. 618 41.076 25.899 41.472

42. 790 43.244 27.030 43.434
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Tab. 3 Summary of vibration responses for concrete structures of the powerhouse

/mm /(mm" s~ 1) [m s %)
0. 036 0.039 2. 366 1. 622 0. 529 0.372
0. 030 0.038 1. 845 1.210 0. 409 0.277
0. 034 0. 042 2 218 1. 094 0. 494 0.246
0. 028 0.041 1. 742 0.951 0. 385 0.179
0. 029 0.058 1. 585 1.302 0. 348 0.117
0. 029 0.058 1. 280 1.299 0. 278 0. 101
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Fig.1 Distribution of effective acceleration (m/s?) across the stream for top ring plate of the stay ring
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Tab. 4 Maximum von-Mises stresses in the worst load combination case M Pa

0. 676 174 174. 676 0. 996 1 490
0. 579 129 129. 579 0.9955 295
0. 573 126 126. 573 0.9955 295
0. 597 67.2 67.797 0.9912 275
2. 858 219 221. 858 0. 9871 490
3.203 184 187.203 09829 295
1. 010 124 125.010 0.9919 295
3.203 81 4 84. 603 0962 1 275
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Study of dynamic characteristics of a giant spiral case
with different embedment manners

CHEN Jing . ZHANG Yuntiang, MA Zhenyue, WANG Yang., CHENG Guo fui

( School of Civil and Hydraul. Eng. , Dalian Univ. of Technol ., Dalian 116024, China )

Abstract With the increase of unit capacity of hydro-generators, the spiral case becomes a giant
hydraulic structure with very high HD value, but its dynamic characteristics which should be paid
particular attention to in the design stage have rarely been touched both in theory and practice. Three
typical manners of steel spiral casing (SC) embedded in concrete, i. e., manner of SC embedded in
concrete with soft cushion layer (M SCL), manner of SC embedded in concrete while holding a certain
water head inside SC (MHWH) and manner of SC embedded directly in concrete (MD), were
researched on the performances of a giant spiral case performed by 3-D finite element methods. To
optimize the design of the giant spiral case, freevibration and stiffness behaviors, dynamic responses
under water pressure pulsation and antifatigue performance were analyzed and compared respectively.
Results show that the influence of different embedment manners on the static and dynamic
performances of the powerhouse is minor and should not be the control factor while selecting

embedment manners.

Key words spiral case; embedment manner; dynamic characteristics; fatigue; numerical simulation



