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Tab.1 Flood discharge operating mode of the left guide wall during vibration observation

i WE I (ERFFAKGL) / m =S BECPIFIDRAD) / m - R/ (m® -s™") WAL/ (m® -s71)
2007-08-07T15:00 144.85 68.05 / /
2007-08-07T16:00 144.87 68.12 26 000 9 870
2007-08-07T17:00 144.86 68.12 / /
2007-08-07T18:00 144.86 68.14 26 000 9 870
2007-08-07T19 :00 144.86 68.15 / /

o BEETBE 15:00-19:00 W22 SRR 30, TR URFL N  1#,34,5#,9%, 13# , 15#; AHEFLITIE.

1.3 [REZHAMKER S

T A0 20 S IR S A R S 15 T AL PR A5 B A S 14 ~ S#BUR IR S ALRS Wi R 25 7 AR I 2
7, BRI AR S Rk K D5 DL 2.

A2 S B LR 2h ST S 3 B BE T E SR - TCIS 7K 1) Sh i B 349 AR S T[] Sf v B8 24 5 MR AL, Vi
SRR BT [ AR R T A% TS BOA B B OE, AKCF R RS Y i 29 68 pum , T ) e K B 7
Pt HRAE N 10 wm A HEHAD 45 B 44, S 5 B Sh AL RS 4 07 MAE R, £ 202 th TIX P BE i IE 44k
Trih AL BRI RE DX, K R SR ZL. WIHEARIE | 57 3 D Sh Bk sh FMAET. 2 Ha ity , R NS5 A
BRI 44 ~ S#THEBHIR 80 FATE 0. 68 Hz A 47, KB DR 3AI05 55 A B

x2 ESEEUERINANCEHFTREKXE
Tab.2 The max root-mean-square statistic result of dynamic displacement of various guide wall sections

BRI/

T B KT T P ARG L LI/ He
14 5.29 1.66 7.13
24 7.00 1.80 7.22
34 16.16 2.51 7.13
44 68.97 10.14 0.68
5# 56.93 9.39 0. 68
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Fig.2  Dynamic horizontal displacement time process and power spectrum density of typical measuring point

H T SRS R AR SR AR L Bl ) 22 e i) R RS M — | A% GE % 3l W) 1 A3 e M i >R JH ) 1 L
A (RS AT T R SN g AL B, AT RE 2 s A ST B, HLJGHE U A5 A4 B SRR | A5 o 4 A
LR ARSI M IS A B 5 A1, phy - SEBR TAR AN i) sl e TR A 2 T[RRI A PR, et
P 2o AR R AR 9 B, ORISR G LSRR R A . Sy fife i — [T, A SR B S SR04
AR TR P A Ay 28O0 S 358 7 A ARl , L NP B DA 54 Sl R W R AT R S S R sl AR ) B v S i i
PR3N SRR L I S ha 4 A 3Lk iy T REE.

2 7R AR B B O A Y 30 AR A

SEF T IR (S ) B AU R 8 S A B AT S R IR Sl A L R A I R A A K 4
i, FEAIFH et ) 00 5 1 o 2 AR S8, TP A K 24 1) [ A AR RS BELE B RS RS N
JE FIIR Y S S AL RS IR TT A3 R K2R — R AL G i 4 MRS IR B 7 ik | X SR IR S 25 W B
S AR DU S TR S R AR S S, 43 W O X R B AR B R AR T v OB 2
NN Z2 i AR 3 BT 7 i s R AE IRBE RN T 4544 BRSSO vk RIS SRR A i 4544 BB A
08 3 1 8 A s S RS i A B SR i B AR S 5 R RS S8, Z T TAERES T
KA T REGEHY. =2 SRR NI EE A, N T 380l PRI i i 38 fer R R 1 5K, T i FL 2 v sis:, DR akb m] ) T i
TR H A TS PR S S B0 .

SCHR[ 46 ] LU AE A 30D F) FARAE 2R 58 S 300 (ERA ) RS2 (FDD ) #E4T 1 s R 5 2 501
), ARAS T RO AR ST A S A RS S A SCHR L 7 ] LIS A8 K I VK 3 A A i AR, AT TR
RS S 43T, FEAR 4t 25 SR A ERA AU T B R 0 TAERS S8, NS5 R ST R4 /Ry &
AT AR SR = e 22 S8R S sh &S B, R ERA A TS S 80 5.

FT AR AR (NEXT 32 ) |, 308 2 S0 ey 17 5080 K A5 205 44 ok o i 37 R4, 38 420 44 38 Hankel R B4, TE %
B Yk b 1 R R, W Hankel %6 M 3E17 25 5085 (SVD) 20, 15

Dt O T
H(0>=P[ }Q (1)
0 0

AP HO) Mr+1) x (s + 1) P N (r+ 1) x THEERHER;Q (s + 1) x LHEIEARH RS ;D, =
diag(d, ,d,, +,d ) ,r =rank(H(k)),r <l Hd, #0,i=1,2,--,r. % P,,Q., 550 P,Q HFERH] r 51, N



62 kKoOF ok B TR ¥ W 2010 4£9 H

R G/ NI 15 R G R
A=D’P/H(1)Q,D;"" (2)
X RGUHE A HEATREOE(E 53 BV AT 754544 453 K BHJE L.
I 22 358 S0 B 24 e 07 50, NEXT 353150 243000 553 9 ik b 157 o 550, R ERA 265U 5 58 25 44 Bt
BT RR A S I FON 5 R (W3R 3) , A SIS SRR ) S I B /T 225 SR (8 .
R3 S 14~ SHIBRRSIRANE R

Tab.3 Modal parameter identification results of 1# ~ 5# left guide wall sections

W% 1#F 0B 2#FI B SHFIE AT B S#FIB
Wi He MLUEEL % Mi%/ He BLJRH/ % SR/ Hz BHJEH % BiR/ Hz e, % 3%/ He B/ %
1 5.73 3.6 0.56 32.2 0.70 22.4 0.69 27.9 0.72 21.5
2 7.14 2.0 5.64 3.4 5.66 5.5 1.23 11.1 1.26 15.6
3 14.34 4.0 7.19 1.0 7.18 3.8 3.98 3.6 3.86 4.4
4 15.22 2.3 14.73 3.2 / / 5.76 4.2 5.78 2.3
5 / / 15.15 2.3 / / 7.16 1.3 7.18 1.0
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Prototype observation of flood discharge-induced vibration and its dynamic
identification and safety evaluation of Three Gorges left guide wall

LI Huo-kun', LIAN Ji-jian®, LIU Yong-zhi’
(1. School of Ciwil Engineering, Nanchang University, Nanchang 330031, China; 2. School of Civil
Engineering , Tianjin University, Tianjin 300072, China; 3. Northwest Hydro Consulting Engineers, CHECC,
Xi'an 710065, China)

Abstract; Taking flood discharge loads as an excitation, the prototype observation of Three Gorges left guide wall is
carried out and a distribution regularity of the root-mean-square of dynamic displacement response on the guide wall
in the length direction is analyzed. Based on this prototype dynamic test, the operational modal parameter of the
guide wall is identified under flood discharge excitation during flood season. Finally, based on the prototype
dynamic displacement response and the identification result, the flood discharge vibration security of Three Gorges
left guide wall is evaluated during flood season. The result shows that the flood discharge vibration of Three Gorges
left guide wall is safe, and that the flood discharge vibration response belongs to “intensive perception” taking the

Meister sensing curve as the criterion.

Key words: Three Gorges left guide wall; prototype observation; flood discharge excitation; modal parameter

identification ; safety evaluation
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