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Abstract: The underwater shaking table is a key experimental facility for multidisciplinary research in civil, ocean
and earthquake engineering, and its core value lies in its capability to simulate earthquake conditions in an underwa-
ter environment, providing a realistic and repeatable test scenario for the coupled dynamic response between struc-
tures and water. Generating a precise, stable and uniformly controlled large-scale flow field within the test area is
essential for ensuring the application range of equipment and reliability of experimental results. However, achieving
such flow conditions is challenged by the complex interactions among multiple variables, as well as the typically
required lengthy tuning cycles. This study focused on optimizing the large-scale flow field environment of the under-
water shaking table at the National Facility for Earthquake Engineering Simulation. Flow field uniformity was set as
the optimization objective, with the inlet velocity of the flow channel and the blocking configuration of the diversion

grille selected as key control parameters. Based on high-fidelity computational fluid dynamics (CFD) simulations and

Wim B E: 2025-06-26; fEEIEHA: 2025-11-05

EE® M Ml (1985— ), B, EERRAE, ERZTREIN, lijz@nsce-t.cn.

BIEEE: KFET, cnji@tju.edu.cn.

E£TH: EREARBEREEEIIAE (52179076, 51979186, 51779175).

Supported by the National Natural Science Foundation of China (No. 52179076, No. 51979186, No. 51779175).



- 420 - KHAR AR (A AR5 TR

F59% H4M

the ensemble Kalman filter algorithm, the proposed approach enabled rapid determination of multivariate parameter

sets. A stepwise tuning control strategy was proposed to efficiently regulate the flow field uniformity. This strategy

decoupled vertical flow and horizontal flow. First, it adjusted the grille layout to gradually approach the optimal

blocking combination, so as to prevent excessive local vertical flow velocity from leading to flow concentration or

insufficient flow velocity from causing backflow. Second, it adjusted the mutual influence between horizontal flow

channels through optimization algorithms to further achieve horizontal flow balance and avoid coupled oscillations

caused by simultaneous disturbances of multiple variables. Simulation results demonstrated that the proposed strategy

enabled rapid achievement of target flow conditions and significantly enhanced the tuning efficiency. This strategy

provides a novel approach for the design and control of large-scale flow fields under multi-parameter constraints, and

it can also be extended to other large-scale flow control facilities with similar requirements.

Keywords: ensemble Kalman filter algorithm; multivariate optimization; flow field uniformity
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Tab.1 Specific parameters of hydrodynamic environment
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Tab.2 Setting of simulation model
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Fig.9 Velocity contour map at middle vertical cross-section

1.4 EnKF{E4LF%

A TR B AL kM i RS, KT
PR3l &5 75 ZEARPEAS [F] A 306 T 0 B AR AN 1] () 8 7 24
5, W )R TR B IB . SILER, fE2
SRR G EPIG A G R 2, MELUECE 58
RS, AT LUE S B m & ik TS5
REEFEAEITE 2 HFrYS. EnKF J2& 1 FofUHF
SR AR Bl A AR R T A B 1 i e
FEAR SEARUR R JE AT RGOS T BB A T S AR
A, PR BRI BT Y BRAS , SERAR Y
FGTHFIEE R, 115 RGERRAE AT T B AR,

141 Z3&£4LH

B, B0 S A N SIPE I R b
JORT BAAHENE, I E DR RSP A



2026 4 4 H

PGS MR EOK M RS) B I SR DT - 423 -

AR Bl MRPESC IR (E B, 78478 5 (0 X 8] Y ]
WIHEFTRIIR KA, A P IR 4E & . EnKF 4L LA
SRR A B, SRR S RUREACEUR , 25 R
BTG ERAL. I, IR A R S R4
50 R, A 22 LA R W S B S I
FGRE. A SCHEBCR AR K ZE B BEAE A S48, Rtk
BERL R A 5 AR, SR EAEARL N
m. BB EYIGES E, WA (D) L Q2).

E={z,z,,z,} (1)

2, ={xjx.x] )
oz A AU AR xS 7 REARSS § M
H,i=1,2,,5,j=1,2,,m.
142 R EZWT Z5H

W ER A RES E PEHAIA CFD R, 2

BERR AR A AEAXT N BT 534, I 23 18] py il
SO E P RRE S BRERUERE P, WX 3) Filxk
4).

P=[p.p,.p,] (3)

p=[ppp}p] @
X p WA AREASKE R T RS AU 7] o
=12, my pl R AR i ASRESE
B, i=1,2, -, 5, i AEEEIE PO SRS
H SR EUE F I A U, WK (5) L IF
= R, Cy Tl Cppy, HoH R R 5 FLRZEL Y
P 2500, Cp MRS R SRR R Z
(B I I T 2206 0, Cpp R 03 ERAELGT I 1 A R AU 22 1]
WP 22550, BAR WL (6) ~ (8). ilidiR 2y 22
ST AT ARAS AR T B SR 2 M A OCE R, 275
FEIRZERZIN , HEAE S I F I AR AU S
HHEREL ) (B B (7 AOACER, B R/R 238 5506 FF K,
W), HFRBERMVIGES E S HIERMY
Jr 2%, BEMATHLRE K 7= A 5200,

Uz[ul,uz,---,uw]T (5)
o’ 0 0

L ©
0 0 o’

C, :ﬁZ(Zj —Ej)(pj —D, )T 7

CPPZ#Z(pJ'_ﬁf)(pJ_ﬁJ)T (8)

K=c,(C, +R)" ©)

e o R E TS EXS I AR 2SR, ARSCHL 05
z, M p, sl j A A A AR e ) FUT
B 4.
143 TEWHIE

SEA TR ONFRYE L) B A8 B 2 A RGeSk, 39
BER T y MR T G, LIRS E X S
VLA S, SR 0 A PR SRR e . i
K (10) ~ (I3 BIEAAEFFEH E 5K 0) hHRKRE
s A K.

D, =[(p,-p.)/ .| (10)
7,=D; ZID} (11)
=
o s C,
X =X+ Gy () (12)
w=l L
E'=EU{Z) (13)

A DN jAHFEARXS SR i A I T A2 H
Bl pl MER j AIREARIES | TR pl WEE w4l
FEACSS ¢ ATSEAER, X BBO TR e €, 0
LETE | AR RE S0 T RE R B 2256
W, x" N TR 1A .
1.4.4 AR

KPR & 2R AR ER I o T S AR w ok
W8 7 00 T R/ N A S 4 8k | el AP S Y
B, i S iR 22408 3% . A ET1h
BEE R G IEE RARXT R, R R B AR B
ARSI A HLE B SR iR 2E A< 3% , 5
T T5R 2 AH [R). A8 T8 ) 9 3 25 1R 15 2 4y PR GE
WM 2 A%, B, AR SCHE IO S8 I s ok 4
W2E N<6% , WX (14) Fxk (15). KA H,w'=1,
2,5 3 15 H, w=1,2, 3, 4. FUTIALTFE, 24
T A W i (5 ELAE R AN Sk BISCH 2 b,
MR SE G A0, A8 RS E = E', 4RS00 K
IR, PEA AT AR , H R IR A E AR

A7 = =) "] (1)

N0 = g7 g (15)

CFD 4 A F Hh =2 ]S R A AR Rk G &R

LI EnKF J59%, Lh CFD firth 45 B e
TR FIAR , e e St CFD B A .

2 S RAIESIRRE

2.1  ¥HIREE
ASCRFFEER TS EnKF SHLHZS A1



- 424 - KHAR AR (A AR5 TR

5o Hal

Jrik: , M HAT Z2 0S80 R K 3 R S AR
ey H N Y R W NI R BV A L WS
RIS B, TR Y (B A Z (G5
JET5 1)) P HE L G JE BB HAR TP A i, o &R
YR G L O a2 DB IE R QT BN 4 A SSINE
il A2, MR 38— AR S SR U HE
PG, KB Z RS, #)5, 51 A EnKF
Jrids, VO EUE AR 2 (6] 92 4 Ok, A B ik AU
PRI Y Yt BEA SR A B~ A A ) R
T, BT LB S, fIEm Y 5 Z %
ANHERE BORE , B 2 SR RS AR R A E B
FOREALYE: , HARERAIE 10 s,

W S O
XY B ZE BT
Gy L AR

5 ELR fift

ZIn A IS
CEDfE Y

RS HOE
(EAEFEP

HHRRE |__| RN INta7]
R HIEK Kol

EnKF3 A& 1E AR i

z’:z+2K(y"—p“)

i L fLs

=4 KR
B 10 fLiLiiiE

Fig.10 Flow chart of optimization

ZHORBE S EEE R 4 AR, 435 ks B
CFD 4l 2244k HAri%it . EnKF #diis it 5
PAR A AR 5, h CFD il se o ik
T E TR, KBRS0 B8 5 ok, &t
ATRIYERE R IS obR v | 8 F X Ay ELAS SR
(4 H bR 508 5 e m , R BSO8R 38 5 B8 1 X A% o A
A ARPLEE SR B AR BRI T T AL, PRI LA
B I Hl A m S HE BB VL &80 18] 1 £k s
A HE A B PO ENU AT IR 50 i, sy
FC CFD BRI | B OB 285 SR AT 4l |
IR e SHOR PR A | fe 28 45 16 B
VI AR 1) — 23 5 53 A7 R I s A 42 1 S48

2.2 RIFMMNEAAIEZIT

SRSEERAN Bh RS E AT 8, 7E B VA AR 11 5[]
WA B S AR, S A 11 PR, Hoh
P E ARG X KT E R 3300 mm, THTH
KR 3600 mm, X HHE T [ — M Bk 1350, X 4
75 16— FA BE R 900, WE Y h 7 ) TE E K
4000mm, ¥ Z e EE A 300 mm. %A REJE R
30mm, 7€ X iy B 4 9 AR, B
MR R K EE N 340 mm , F T K E A
370 mm. 7£ Y 7 BB 4k 10 4S84y, i
8 MR B TEE A 410 mm , A0 HIHA T EE 1
210 mm. & HCERIETT 90 4, EEEH A 300 mm.

S LIS

- S Ll

z gy
HibAR = 424y
Y
\L'X 3600 mm
E ]
= Lol [ //3 300 l3|;/
(=] mm
« A AR

(a) SUitsEiE

F177 16 95
9 8 7 6 5 4 3 2 1

5
Iy
4
6 5
;
Y
il 8
9
10
Xl

(b) UM =
B 11 SREMEHRSHES
Fig.11 Structure and series numbers of diversion grille

T AL SR AR A KA G (2B 9 47 10 41
It 90 MK, # X BT R 9 AT A S S
B 1~9, Hp 1~ 34704 1,4 ~ 6 fT8NA 2,
7~9 ArOAd 3. JE N T F AR T AR
ESRZ VSR SN [ v R ki B SN L R b e K
JRy, IS G il i S AT ). R e A AL 1] 3
Y1, VR BAL, AT 5 KB, JFRE 3 IR 3 K
PO, R 4 PR, BAE RT3 11
i, Hox 6 AR



2026 4 4 H

PGS MR EOK M RS) B I SR DT

- 425 -

R4 3EZEIAFHERE

Tab.4 Three-factor three-level simulation test

TS | TRRAT | TR | TPRAT | TR | TRREAT
1 1,4,7 10 2,4,7 19 3,4,7
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3 1,4,9 12 2,4,9 21 3,4,9
4 1,5,7 13 2,5,7 22 3,57
5 1,58 14 2,5,8 23 3,5.8
6 1,5,9 15 2,59 24 3,59
7 1,6,7 16 2,6,7 25 3,6,7
8 1,6,8 17 2,6,8 26 3,6,8
9 1,6.9 18 2,6,9 27 3,6,9

Bl 12 g5 TR EESE N AR IR, i
DAL T RUHES , TR HES A 40N 1) HE
U, DU AT HERS 237 L R A X [ 38
JE. JaHEMS EESR BN AT, 9 LT RIBH R
AR S 5 X3 A [, SR AR sh AR E . $ I
HERE 9m (2% (Om LU MIKEX) B E T T
YR, A0k 12 (a) Bz, 00 9 TFICT 4R 1.
6.9 FTHHS , TEIXFHETHEMM £ 1 2 B5 RO T
PR ORI B AR AT JRS T, FSA o S0 1 A AR
RSB, 7R B s R, 22085011/
VERT, 55 J] B A DRt e A BE e 52 4. A DN T {7
B, AROSNZRE AR 3.0m. BRI, HTE
fi&, 7EIEe X Z A B 7. w12 (o) B, T
UL 20 JEHE TG 3.4.8 Aot , 4/ Nan e HERI 9
AV 33— A3 JRy A5 A ) B At S 25 1 o, A3 %K
e TSN A N RE SR FE RO AR TR, AT £
SRR E . SR, S R S BT K

BWZEMNN 1.0m. M2 T, T4 18(W K
12 (c) ) ek G it 3t 14 [, 58 00 i B i) J2 SRR A )
1.5m.

Zr bk, T 18 FEi e AT Sui 5
JEZ ISP T RAFA-PA , Soal VR it gk m Ak
L5, I IS SERE LA T AR B A,

%/ (m/s)
1.32
1.19
1.06
9.24x 10"
7.92x 107
6.60x10™
5.28x 10"
3.96x 10"
2.64x10"
1.32x10™
0

(b) T.520

.=.i‘i)$_gwn.sm

(c) T.H18

1RO m

12 AEIAFHTHRES
Fig.12 Velocity distribution under different working con-
ditions

2.3 miHMEEMSAIZIT

RS 1.4 450 EnKF Ak, Mzt
[ 35 A LAk
231 EITZHESL

F I (1) ~ @) G F IR EES
Ey, Wit 5, H X' (i=1,2, -, 5 BT RBZE
BEAHLZ HI Y CFD BRI LI, p'(i=1,2, -, 5) J&
L xS A S BB DLAE 51 g ) T s

R5 BEKRE
Tab.5 Sample set E,

Ak A TL#/ (m/s) I TR (m/s)
¥ 2 ¥ ¥ ¥ P P P P P’
1 1.557 1.496 1.384 1.583 1.480 0.354 0.324 0.358 0.325 0.350
2 1.641 1.502 1.333 1.512 1.412 0.374 0.334 0.334 0.310 0.321
3 1.611 1.485 1.329 1.490 1.385 0.363 0.353 0.341 0.299 0.322
4 1.553 1.421 1.360 1.455 1.412 0.358 0.316 0.341 0.309 0.328
5 1.521 1.402 1.354 1.435 1.388 0.350 0.312 0.330 0.310 0.317
6 1.533 1.467 1.254 1.422 1.324 0.358 0.323 0.339 0.286 0.306
7 1.476 1.361 1.316 1.390 1.356 0.341 0.302 0.329 0.298 0.312
8 1.463 1.341 1.310 1.368 1.317 0.338 0.305 0.324 0.279 0.304
9 1.440 1.322 1.271 1.366 1.300 0.334 0.296 0.321 0.290 0.301
10 1.429 1.300 1.262 1.322 1.287 0.326 0.293 0.312 0.284 0.294
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x| FORES JAHTHRE | NATTRGE. 2= 1,
X =145 iz j i, x = 1.3, p B xR ASEGHE

AR 5 A A, WK 6.

*6 HEAEMNRALSE,
Tab.6 Single-factor control group set E,
A H i/ (m/s) I DU TR (/)
X » el ¥ e pl pz p3 p4 ps
oyt 1.32 1.32 1.32 1.32 1.32 0.274 0.303 0.312 0.298 0.306
I T 1 1.40 1.32 1.32 1.32 1.32 0.310 0.300 0.312 0.287 0.302
RIS T 2 1.32 1.40 1.32 1.32 1.32 0.318 0.303 0.330 0.289 0.300
I T 3 1.32 1.32 1.40 1.32 1.32 0.262 0.298 0.328 0.298 0.308
IR T 4 1.32 1.32 1.32 1.40 1.32 0.274 0.302 0.321 0.304 0.313
I TS 1.32 1.32 1.32 1.32 1.40 0.277 0.299 0.307 0.296 0.307

BES E PEIER AL (10) F1(11) , IH5EA5 5]
W R AR ] D A IRACGE R Ty, XS
SEAHE AR 0 B T
234 JEIFREARIMEL

BES E BEIERAL () L (8) . (9) F1(12) i
PRI, AR R R 7. it E i,
PAZC (14) F1(15) BT 1 45 1A R e Sk ) 40 i v
. @it 54 AEHE R, A AT HESIRT 2% ,
H N VBHEART 3% , R E B R FBURE.

x7

AIE EnKF A4k i35 s A I 46 e 16 A 77
AbiE] , AR SCAER (12) g | ARWARSE N F G. Wk 8
B, b G BUERIBEIN, EARRBON 54 W 82508
D 4R ERECRIETE T 92.6% , X RIFES PTG
RN K G BUERTA 08 AR S 75 1A
B, PRI RS . SR, 45 G BUEIEBUR
2 — R BRI N A BE S EOT R LB (0 G BUE N
100 B) , Sl Ak A FR R I

EREEPIRELEIHELL R 4 HTH

Tab.7 Changes in absolute error ratio A” during iteration process

A IRZELXHE R 4" 7% AR IRELIHE L 4%
UL A A A A A UHL A A A A4 A
1 9.49 -2.08 1.88 -5.10 -3.11 28 8.34 4.13 -0.89 -3.68 -1.34
2 9.33 -1.01 3.20 -6.63 -1.80 29 9.25 -0.32 -0.85 -2.24 -3.46
3 9.99 -3.74 2.35 -5.64 -2.29 30 8.01 0.38 3.93 -1.57 1.14
4 7.80 1.09 237 -722 -0.88 31 6.19 -0.50 0.17 -1.59 0.30
5 8.25 0.97 2.46 -7.12 -147 32 2.96 231 -4.01 -3.29 -0.66
6 9.92 -2.49 3.35 -4.96 -1.75 33 6.71 -1.14 2.29 -4.65 -0.37
7 7.14 -0.17 3.07 -8.08 -0.63 34 6.84 0.11 121 -2.43 -4.57
8 9.57 -2.38 3.13 -5.14 -1.94 35 6.24 -3.02 221 -0.15 -1.08
9 9.12 -0.86 2.06 -7.36 -0.90 36 8.15 0.28 -1.70 -0.54 -2.10
10 743 -5.67 1.97 -7.64 -1.51 37 8.14 3.52 1.49 -0.77 -0.71
11 5.53 -2.83 2.01 -6.07 -2.49 38 3.62 3.11 0.54 -6.04 1.74
12 8.68 -1.38 0.92 -5.07 -1.86 39 5.93 0.66 -0.28 -1.71 1.93
13 7.07 0 1.42 -5.84 -1.56 40 6.18 0.47 1.97 1.78 0.68
14 7.35 0.34 139 -531 -0.94 41 8.01 -2.64 0.13 -3.40 0.74
15 7.91 -3.57 0.18 -1.39 -0.39 42 6.45 -5.28 -1.28 -241 -0.78
16 8.74 -0.10 3.93 -2.58 0.47 43 6.72 -1.85 -1.56 -5.61 -0.41
17 8.11 4.07 3.09 -0.92 -2.50 44 8.12 -1.49 3.13 -2.69 -1.26
18 7.29 0.85 —2.45 -2.58 -0.98 45 3.69 -3.61 -0.04 -3.37 -0.17
19 5.62 322 0.04 -1.25 -1.79 46 6.82 -0.02 -0.80 -3.29 -1.92
20 5.64 -1.05 1.19 434 -0.27 47 5.16 -1.74 1.79 -4.54 -0.23
21 5.19 -2.94 3.91 0.66 -0.47 48 8.50 -0.55 4.46 -2.57 -0.03
22 5.86 -1.30 1.44 -2.51 1.36 49 5.17 1.72 3.31 -322 -1.50
23 742 -0.70 2.37 2.18 -2.44 50 7.50 -2.90 -1.41 0.11 -3.52
24 2.83 3.74 -1.38 -5.38 3.44 51 6.22 -4.20 -0.04 -3.47 -2.68
25 0.67 -1.40 1.20 -3.58 -0.10 52 4.46 4.74 2.32 -6.06 -131
26 8.51 -332 0.74 -2.20 -2.26 53 5.25 -1.71 1.85 -0.38 -3.26
27 7.44 -3.20 1.03 1.62 -1.90 54 0.72 1.61 -1.37 1.25 -0.86
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Tab.8 Comparison of iteration times under different val-
ues of characterization relaxation factor G

¢ N A I/ (m/s)
= W pl pz p3 p4 ps

1 1 54 0.302 | 0.305 | 0.296 | 0.304 | 0.297
2 5 19 0.295 | 0.298 | 0.298 | 0.298 0.302
3 10 12 0.295 | 0.302 | 0.300 | 0.297 | 0.305
4 20 7 0.295 | 0.298 | 0.302 | 0.294 | 0.304
5 50 4 0.294 | 0.300 | 0.302 | 0.293 0.307
6 100 — — — — — —

S WM E N R AL LT EnKF B3k
kAL, i AR R AR e, E 13 ~
15 7.

M/ (m/s)
1.32
1.19
1.06
9.24x 10"
7.92x 10"
6.60x 10
5.28x 10"
3.96x 10"
2.64x10"
1.32x 10"
0

(a) K& 02m

I/ (m/s)
1.32
1.19
1.06
9.24x 10"
7.92x 10"
6.60x 10
5.28x 10"
3.96x 10"
2.64x 10"
1.32x 10"
0

(b) KEHE0.5m

I/ (m/s)
1.32
1.19
1.06
9.24x 10"
7.92x 10"
6.60x 10"
5.28x 10"
3.96x 10"
2.64x 10"
1.32x 10"
0

(¢) K& 0.8 m
B13 REARLMEERE
Fig.13 Velocity contour maps at different water depths
K 9 IR KB N i A B R A 4
R, BOHERR AT SR REBUNT 9m BE TR
BT 15 m F3E BOFR T 22/ T 109 FIER
JE BUNEIRBI AR  22/ N T 10%. &1 13 B4 T
AR ERAE (0.2m, 0.5 m F1 0.8 m) 3 M ALK

B/ (m/s)

1.32

------ 1.19

— T — 1.06
9.24x 10"
— S— 7.92x 10"
— . 6.60x 10"
5.28x 10"
— e — 3.96x 107
2.64x107
— i TE SO IfT T — 1.32x10"

MR ATT9 m 0

E 14 ARBENIENEERE
Fig.14 Velocity contour maps at different longitudinal
cross-sections of channels

L/ (m/s)
1.32
1.19
FERA 1123 miE B SO
9.24% 10
7.92x 10"
6.60x 107"
FEA N30 mEEAR 5.28x 10"
3.96x 10
_ 264 X 107‘
1.32x10™
BEBY A 138 mE BB 0

B 15 AREEHEMNEEZE
Fig.15 Velocity contour maps at different vertical cross-
sections
xR 9 KB NIGHRIE KN E R
Tab.9 Hydrodynamic field flow velocity monitoring data

IEWRES SEH 3 (m/s)
ARSI 0.3 (FIiE W2/ N T 2% )
Efi ADCP 0313

oA, S AR R 0.305 m/s, SR
H0.297 m/s, B ) RS 2E(E/NT 2% . B 14 S 1~5
3 TE A AT TR A, AR T ERE B AT 9 m #RIA]
SE ¥R BN 500 KR B B, HAT BT i — 3k, K15
B AT 23 m, 30 m Al 38 m AbfY 3 NI B 1)
B, 76 15 m KFUERaIBN 5 AN
SERIERE 0.282m/s FEIRE] 0.264 /s, HiFE I 5
U6.3%, LA FRE S 51 rP bR B TR AR AT

25 LAk, 3£F CFD Ml EnKF ik o84
s ] SR s A ) % KR b 7 T AR A ADUAE 5 35 it 7K T iR
B MA SIEET  HR R T RAFRCR.

3 & it

AR SCLA ] 5 R T 3l 7 T RSB 7 Bt 7K T Ik
B ERIFI PTG, BT R CFD A{E
A EnKF QRARSE , 32 P00 il Hems, 5
B R SR, A AT 4.

(1) DU A A 4 23 DA R T 7K 22 14 3
TR ISR, 15 CFD SUEAHUYS EnKF 2831
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s WU TE (4 S DA AR ST AR . R HEREAS
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e e AR 2% FHEAIAS I B R 1T S A A T
BT, i XA R Z, 154 80 R
T/

(3) BEEFWMANIIA T G MK, EnKF #9354
WS FE S . R, R G IUE S IR
AR E M, T RE R BOE UL L, B ATANTRAL
WUE T G BUEXTIWSCSGH B 52 L, (R R
P 1R 3 TR 0] B8 19 5 I SR, IS S O g P s A
TEHL.

(4) ASCUHFE RS BRI BRI A1 R 2
A BRI T e 5500 gadtifl, ASEEE RN
TR R Z2(6/INT 2% , o L B0 B PN TR R o e 0
KF 10%.

(5) %F CFD #(EAH S EnKF S5 AHSS
B A T A RO T 2B H S BT &
GE AR ARTE SAC PR B, SR, 2R MR
BB B B, H 3 s R AR R AY
I SR LA K 2 2500 R G R SR AT iR
S, IEATE T B Tl AR ) SR R A
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