5584 4 43

20184E7H

X % ® I kK % % B

Journal of Dalian University of Technology

A& 1K e 46 2K IRk o5 R
HETE

F

Ak oHE,
(1l AEBI A BREAMAEIREIRELLLE, U7 A#K

XEHS: 1000-8608(2018)04-0400-07
Da‘;ri» Jé*l.z
2.RHFEIRY U IREH AN IBSER TRREFAR, 47 k#%

0 5 =

[=]

116024;
WE: B NEEKMWEN TR REE AN AR ER EEEERR S AE NS
BT AAMANSER  LEEN TR IR EREG M s B HEE ART REALA
88.6% .7 % it H % E M.

116024 )
WH Aot H 4R B K3 AR AT S04 AR =t 0 Br B ok kB AR Lt
REE : R AH ;2K R

KRR HEREARE MEHAED. GAEAXN LR BHT LB AW ERTI R AKED B
X ERARIRAD : A

HEFTE ARRAENGAEI SRR BT EHIR NS HEHHTT H R TR A
FES2S.TV139.2

T P ) 2 T8 7K L — B 22 2 5 T ) I v
o LA i 2 L 5% T 35 3 ) K v R BR O 1) 18 Bl

doi: 10. 7511/dllgxb201804010
AL W5 T A P S [ IO B8 45 L A K
AR BRI . A [ A 5 2 e s e
B, R

o RN R EL B REAR R, At K TR AR R 25
K=

T v 1 B 9 2 TE 16 e BT S A AR I 50
A L B A A8 A A A K R ) RSl K T gL
Hh KO g [ I R AY T PR B0 T I 7 2
AR TR Bl K T g I IR A ST 4 . H TR A
T i o JLAIRATE 1] S AL T2 109 W E LR 2 3 44 107

FOROCR. L [ A 3248
AN L MU 5 T A R 28 T 4 1 R
PR P T A S | A SR T, R
KM K2 50 m, FE40 30 m, K2 11 m, -1 k-

A7l 5 T TR YR X 1 7 BE Bl 7K R 7 %) B 5% SC R A
A A TR AE R shoK Iy Bl AT A s L AE T
S Hr i S T IS R (K T
FUW T A% E ) (DL 5077—1997) M 45 T
BRSSP KA Y IR E BB 2k (H AR
KT SEIR R 0 OG5 S IR =B R AR R U7
SR B AR [ T . 3 S K Sl ) B 1 RS 56 Sk 97 7K
R B A3l TRV - 5% L OO AT 4 B e g A B ik T b
WL MRS K X 2.3 m, KK 19 m. SR
K14 m. KM B 2 A 4 5% 52t [ i 2 . fa
I PE K, Bk 6 t Uk 3 & AT 3k 55 km/h, &

i”ﬁLSJ j=! él:i:‘:

HERA S WL (RO ) (JTS 145-2—
AR KT 5 . B 653 8 9% 7K A FT K T B A

2013) 25 T B TR T AR U TR R D
T TRAE FAAE S K M BE L, X v T AR IR
SRR ). AESIK IR IR RTR L 3 5 I A ™ A e B
R P LG B % A i e 4

S5 A RXIR AN IR = 2R A5k R

T BE PR B AR Y. A AR T ok K B v T p ok
KRB 2017-02-20;

TR AE 1) S B4R A 0 B8 0T 5
Rl R T 2% A5 5 vk R R R E

jiayfl130@dlut. edu. cn.

WL BRI BB AT IR R 0 R
f&E HH: 2018-05-09.

ZH0) (HX B P VR R S AR R T
EE£TH.: BHEARFFEIESTIHIHE (51379029).

DR IR T S ) SR IR S R A SR
DOMAE T 5AR s 1 1 280N A 2 s ) 3%
MR = 2R A L.

AR SO IR ER S B K 2 T G 5 A
U2 1% I 30 R e R L8 T T 1 B 3 AL A
EEE . BtF Q9964 B, # %, 1+ 4 FIf, E-mail: schchi@ dlut. edu. cn; 88 F W~ (1979-) . B, JFIf, 6 + A4 5 Il , E-mail :



%4

RYFEE: REAWERREAITH S K 401

19 5 P 5 AR SRR 2l ) 2 I TR 15 OO T R R =
LEE TR . ARG K AR frr 2 TR ) A
(g K SCHILIE ) T3 16 X L858 T TR Ty A7 915
I8 5 1 45 T Yk, e R A BROT R 7 TA 4
W5 T i) 32 T3 72 5 i e 45 R AT LA,

1 IR P IR B

WRIIKENERERESE— MR =%
2L E R CHD D (L) F R (T . 3h ) 2 38 77
TR 5 KGR 7 AR AL B [R] XU TR R XU IR K T 5
(R DR T3 KR = 22 G A o TR RS2 h —
TE PR FR ) R DA — 7 1) 38 132 400 Bl K A4 AR T i 7 A=
AR BT LR RE B B2 5 KGR =R Wy
P AR GE T RORE, S W R TR B B By AR L
P B R A R R B IR A SE AR RRAE L L K
ALK ZE LK, B2 d/L>0.50d K
Wod=11 m,L APK) , It R A 52 i 0 TR A%
T o TR 7K D A TR K B PRI AR SR AR A ik
T8 FH 9 TR LA B L 8 TR /K 30T HG v 40 D ok il
7B B 2 O IR . v K 0T G v W A S — A
i DAL 2 JEC 30 I v o0 KT K T o A S B R
/D X oR i Bl 2RO IR =B R R R,

308 B 30T I8 1 O AL A 4 L R TR TP 2
XoF 7K T Y 8 e CHL) v O i s CHD A
(L) KB (D) Z T A, WR

nH? 3
AL 2sinh’ (27d /L) COth(T) D

P 1A TR B g s R T AT 4 R TR R R
H B R AR A& BRI IR S 9 Bm H FE
KL

2nd

H,= [1+

y—H.+H 2)

__________ \ __THZ

d LT

M1l #%kR#ZmrEl
Fig.1 The diagram of over height of the wave

{5 2% (2) T 5 45K 5o 0 i 7 A
K B S0 R 0 06 R BRI AR
5 A K S 4 4 0T ST A
TR FE R K 2 9 3 R L TSR (3). (0

e K SCHLYE ) (JTS 145-2—2013) ML 2, 76 1 5%
2 SR I PR RIS B IR B0 S IR AE d >
2H IFH T Vg /d <8 W] F VE 57 I . K th 7K
TR 11 m, 0650 9 TR 170 D YR o S AT BB A /K
WM —2F. B BRI S T Ve /d <
8, B 2 O IR B T UK S I P U v IR
T e s

%:—1.166 7(H

L

FEVH 7K M E K S KO- T B BE TR0 0. 3 m,
— e 15T 2 TR R it Bk R RS 1 I R R i B
7 e 15 e T A VR L N[5 S L 1 = (5 W
T tH T Ah. R AR TR g Sy AR AR AL g, 43 )
BB B 0. 30,0, 25,0, 20,0. 15,0, 10 m. BE 7 =
(1) (2) ) RGP W M A 1 .

2 H
) +0.859 3 7+0.498 7 (3)

x1 AN REWER=ZEERME

Tab.1 Wave three factor value of different wave heights

R P LGS JE 9]

7/m H/m L/m T/s TVe/d d/H
0. 30 0.572 18. 04 3. 40 3.21 19. 23
0.25 0.476 15. 04 3.10 2.93 23.11
0. 20 0. 381 12.03 2.78 2.62 28. 87
0.15 0. 286 9.02 2.40 2.27 38. 46
0.10 0.191 6.02 1. 96 1. 85 57.59

MR 1 HRl LUE B, S [ IR i B il LK
F LK P m R R 2 5 REOK TR ST
TERE B IR R A — B RS R A
HIEWR S LW &4 T Vg /d<<8.d>2H., 5
Z A AR A BIVIR IR R ST U

2 AL TS KIE

B T 0650 6 VA YR A TR SR DL L T
R R K SCHLTE ) (JT'S 145-2—2013) FI( K T
AW R LIE ) (DL 5077—1997) i1+ 55 9%
TR BN 5 FI AR sh K R H7. 3 2 B TR
[FITR = T i f R IR Y A S8 Horh H, R
I TR TR b ) IR SR KR

mk 2 fros, sh ) RBEWMIR W 2 H/L<
1/300d=H. .d/L>>0.5, %54 i # K SCHIE )
8. 1. A ZA MK TS far 2RI HE )14, 2.1 4%
TR 0 00 FH 45 . R AR B 40 ) o B Y Bl K
T A E T E 2.3 BroR. B R e e K A —
ANV R b SR R 7 B R L R A 3R K Tt TR S



¥ o R 5 58 %

102 A # B I XK
k2 WRERSH
Tab. 2 Basic parameters of surge
IR 9/m L/H d/L d/He
0. 30 31.54 0.61 19
0. 25 31.59 0.73 23
0. 20 31.58 0.91 28
0.15 31.55 1. 22 38
0. 10 31.49 1.83 57

T T A R TR AR EEAR /N o COK T 504 p 203 R
T ) SR AR R TP 2 TR OK T R A A SO
T T REK M PR B HE R O R BT
JK T e A TR A B (D

1.2
0.6+ P 5e SIBFERE T BEAR0.3 m
! ;Ziif’::ii—,,, - E— \V4
0 e o ﬁfﬂﬁ}@“* 5.752 kPa
06 e
-12 / -
g -18 e
< =24 /
-3.0 7 o —
// —iRiE0.10 m,0.191 mibE S AT
-36 —— J4750.15 m,0.286 mAbFE I AT
4.2 ——J}750.20 m,0.381 mibE HEHE
4 —— IR 155025 m,0.476 mAbE SIFEAHE
48T 1 /s | IRF0.30 m 0572 mL R SR W
_5 4 1 1

0 05 10 1520253035404550556065

p/kPa
B2 (o AU I8 ) 3 AR H oA
Fig. 2 Hydrodynamic pressure distribution diagram under

the wave crest of Code for Sea Port Hydrology
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Calculation and experiment of diving wave pressure in performance pool

CHI  Shichun'*,

SHENG Guanghui'?,

JIA Yufeng™ '’

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;

2. Institute of Earthquake Engineering, School of Hydraulic Engineering, Faculty of Infrastructure Engineering,

Dalian University of Technology, Dalian 116024, China )

Abstract: Due to the large span and small lateral stiffness of the transparent acrylic plate applied in

aquarium performance pool., the outward deformation caused by hydrodynamic pressure becomes a

critical factor to the plate’s deformation control during the Orcinus orca performing. The scale model

test of performance pool suffering from diving wave is implemented, in which the hydrodynamic

pressure is measured. Comparing with the specification method, a new method is proposed to calculate

hydrodynamic pressure caused by diving wave in performance pool.

Additionally, by using the

measured hydrodynamic pressure the deformation of acrylic plate in the process of diving is simulated

with finite element method. The test and simulation results show that the lateral displacement of the

acrylic plate produced by diving hydrodynamic pressure can reach 88. 6% of that produced by

hydrostatic pressure, so attention should be paid during design.

Key words: performance pool; hydrodynamic pressure; deformation control



