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Vibration test and study on trash rack at Baishan pumped
storage hydropower project
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Abstract: This paper introduces the method and results of the vibration study on trash rack of power intake and
outlet at Baishan pumped storage hydropower project. By measuring the frequency of the exciting force on trash rack
and the free vibration frequency of the trash rack structure, possible resonance occurrence can be judged, metal
fatigue strength and lifetime of trash rack can be calculated.
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Fig.1 Model test system for exciting force on screen rack
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Fig.2 Distribution of velocity through screen rack( prototype)
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Fig. 4 Vibration mechanism of rectangle screen rack

f_1/=0fv )
MFARE, MRKRBERITHRER V=130, MERE c ~dem. MATZRIBEFHBMRAEXRYR: f
0.6 x 1.3
= “5eq - = 20Hz

X517 2" WATER A UK DO & 2 00E T 348 69 3 07 48 Dh 38 sR B e Ig AR (E 8 21H: 2R A& .
3.2 ESHMEIMHBENEERESKRS N
275 W AR M AR Y 5 1) BB SRR T s FRGTHE

_ o |Elg
"= 2N Wi )


http://www.cqvip.com

£ 000 http://www.cqvip.com|

HsH ERES Kk ERE R E SRR RIBIR 93

MFERRRE MARTOEHECER o~ 17, EHMBEE ¢=9.8m/s", HIFZER W=10.2N, BHEE E =
6.88 x 10°N/m’ ,RHEHE 1=8.39x 10" “m* , M KK L=0.292m, LA (2)X 18 : n = 127Hz,

B R E MR R A K TR BIRME R 127H: £ . WMFMAIZIRMIRMBWFAFTR R f = 20Hz, X Bt
n>2.57 Bk, EM &R T ARBRREERANE LA, AEEEBRMEHILE,
3.3 WFHIBEE

ZERASHANPATR, KEN I EREBREEN 1,88 E, 9 [ \I/P
e AE A PTB‘JFEJE#JL%E‘EE?E@TU?%@J AN ——— > =X s
f- l2 3) L i L

. . A5 AXErREA
A L RIRE ;e B33 h %%EEO Fig. 5 Schematic diagram of free beam

e PRM AR RN R, MRTE R K& AT 89 B KBy ’BUIEJEk
AN At g = S0pe  RARXG)BMAEKBIERTHRRBEEN : fon = 27~ =0.12mm

&ﬁ@”ﬁﬁ,Eﬁ%%&*iﬁfﬁﬁi?ﬁ@%kﬁ}ﬁﬁ:fm=0.12x3=0.36mm,ﬁﬁ%%t’<’2.75m,7{337J<75%M/ﬁﬁa
FTHBRABEE R 0.36mm, B2 EZH, '

F3ob AR AN (6 S AR BT 1= 0.583m, X B U 18 & B8 (3K T 050 M A% o 1] BB LB 1) B K L AR R 100pe, 24
M 5% B ) S AR BT [ = 0.292m, X B8 KB K TR KPR SBALBE M B AN N 50pe, BNEMKFHE K
HARZR MAEKREATHNESMEIERRANKEEREY., X5AKXG)H E.P.h.I—Fl,excl
—B, FNGEAREMAXHAESESMEANTSHE,
3.4 ESHERBEOESITE

EEMABR KIS TR M REEME T ENREY , MEAZHAHREEFEANREHHER
HoE#, YN N MTEFRRE m > 10° KB B 56, B BT R iTE™ ,

RS T HTRETITE:

o < [Ao] (4)
¢ 18

[as) = (&) (5)
~ Omin s
—ﬁrﬁﬁﬁuﬁﬂkfﬁﬁ%*ﬁkff“j}(ﬂlmfﬁ)

— I E I RN TR P B/ R IER S (P S BUEE , EMN T BURE) ;
[Aa] W R 5T B A VF N A1 08 (N/mm”) 5
—M HTERRE

™

AH

G

N Fy,

K 72,0=0.65%x10",8=3, BARXREIEFTH,

h() ()R, BMS do= (2] 18
m = ZK?ITE (6)
RAERARA R AR kS TR PR ET MR K ERERN A, = 50pe, W R TE H 5 69 57
¥4 :A0 = Ao, = E,*A¢, = E,*Ac, " a, = I0N/mm’, fRA (6) KB, m = 6.5 x 10° m,au@ﬁ%%%fﬁﬁ%(kﬁﬁ
6.5x 10° &K,
NEZEM RAUMEELE MAKTR T KRBRAER 20H, BB FH, MEAHRMAE R

1
o=21 __12 IHZo

S X7

FHIRBIM & 1 K547 10 /MBT, 1 1855 360 X, W R AR 7E | SE PN AIIRBIKREN m, = 12.1 x 3600 x 10 x 360 =
1.57 x 10° ¥k,

i, T B B R Ay, ™ o 03X 100 e
m, 1.57 x 10


http://www.cqvip.com

£ 000 http://www.cqvip.com|

94 K oh Ok ®| % ® 2005 &

EREREEERE I E R, LR B MR K TR T 0B A B AR, B TR AR AL (B LR
BOR R SRR B R S AT H AR, BRRRTH

4 58

B KERRA 3 ARSI REKKRERT RS FTKRER KGR, TLAB BT

(1) M 25 AS It 1) 2 $ A B, 68 1) BB K R AE B BE R 100pe 226 , KR E N 0.94mm, 8B F| R &4 2.83mm, [}
A RN IR o XM SR A ) ST AR AT, W48 R B d K T B0 M SR o () BB AL 4 1w B K I AR MR BE O SOpeo M AR TE K
WAERTHEREE R 0. 12mm, BB FFEA K 0.36mm, X F 2.75m KM & NET LIESH,

(DEMEHERE(EP A DAZN WREKGERATHRESHAIERANRKEREL. X524
KXG)IHE—E.

(3) K il 7K T 00 &7 29 00 B T 4% 69 I 78 W BE AR AE 40 ~ 60pe 240, R B T4, i SR RO 0 AE — P i il 4R L
BRI, 25 50 2 6 3% 0 LR e FR R AT S (21Hz) , vk T8 F oK J E sh 3% 58 , v s 28— 7 6 il
2R KLU B, T SR 33 oR R A 0 53 3R B O — AR B I AR .

() EM RV FRAMBIRKRRFTBERILZ LR, A KA LR ROILHRE,

(S)HIMAM RSB TEFEAMENERESA R 44,

B 530k :

[ 1] AREh4E HKERB G RMRSI[1]. ik TR S5 ®E KR, 1992, (2):19 ~23.

(2] ABBE, SRS RNETH KEEB S ESHRREEERXEHRI]. KA EBEF¥ER, 19, (3):
15 ~23.

(3] ZEXERBR% HAKRBMNERHTEIM] Jb KR 6 S H R, 198344 A .

(4] BAKF ¥R HARKE RN AIM] AL KFld S A 19834 3 .

[5] Thang D Nguyen and Eduard Naudascher. Vibration of Beams and trashracks in Parallel and Inclined Flows[]].
ASCE, 1991,117(8):1056 ~ 1075.

[ 6] Bl . dkERER S IEMABRIHI]. Kk & B3] ,1990, (4) :86 ~ 93.

[7] FKERE, BRI R HK OS5 MRS BHFTI]. K F & d 53] ,2003, (1) :76 ~ 82.

[8] HFR. KBWHEBHEIIRII]. KFIKE TRE¥E,2001,(2):74~77.

(9] Jemt8IskiditBro S he s . MEE MBI MIE GB50017-2003.

(L&%F 89 T)

[ 3] Mccorquodale ] A., Hamam M A. Modeling surcharged flow in sewers[ R]. On Urban Hydrol., Hydr. And Sediment
control, University of Kentucky, Lexington, Ky., 1983:331 ~ 338.

(4] BN BRI BB BRERSNBETE (1] EERFEFER(ERXBFEM),2001,11:63 ~ 66.

[5] BRJI#,REEREHE fkEREMNIEIBHE A EE[I]. KA¥I],1994,10:47 ~ 52.

(6] 2 BRT5H, 2R, XNIE BAVRTHERAN SRR TRHENSITHEN]. BER¥ER,
1999,39(11):29 ~ 31.


http://www.cqvip.com

