55 29 B4 5 ] fiAn g2 Vol.29 No.5
2025 %5 H Journal of Ship Mechanics May 2025

S 1007-7294(2025)05-0722-10
KRB & B EIEEh TR EEE I

o OAMY, ERE, RRALS, AZN, BEB, B &
(1. KRR KR TR G 54 F R B SR %, KA 300072; 2. W E M R HiE T FELE A
W5 IR £ PR PE T S SLEh e, KU 300072; 3. FPIE ALANRLEIESE H o0, VT 55 TC8 214082)

WE K MR GAEE S B b &5 DGR . A SCEN I TEEA S M IEDIRe I3 K R RS & 1%L
E/KA, TR ZK T IRBI & 8 ) AT AZ Zhad B i 240k s R, BT /K A . Bk 5 B4t Bl i 45 22
RIFZ, BN H BRI A I B s iH BRI 2% . 25 53R R 3 5 vt b0y 1958 1) i 38 B
SEARIE, GRIGKRIMG R, FRsh & IR KN, I3 & it EJr i sk BRI KR S 260N . PG R 1
STAT AR, JLIR B AR 20 3 R R TG TR 24U = B IR 3l 5 FRUR G RT3, B /K BRI T8/ )N ik e 1
PRBN G JE G s 24K B 2 15 0 L K URBE TR

XKEIE: K TSI Binizsh; 2%

FESEKS: TU31L3 XERARIRED: A doi: 10.3969/j.issn.1007—7294.2025.05.005

Numerical simulation of waves generated due to vertical motion
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Abstract: The motion of an underwater shaking table will make waves in water. In this paper, a numerical
tank including wave maker, wave absorber and underwater shaking table was established and validated.
Waves made by the vertical harmonic motion of the underwater shaking table were investigated. The velocity,
dynamic water pressure and wave factors were discussed. This study aims to provide reference testing in
coupled earthquake—wave-current environment and eliminating tank wave disturbance. The results show that
(1) the water velocity of the center of the underwater shaking table in vertical direction increases with the
increase of the vertical moving amplitude and the length of the shaking table while the velocity decreases with
the increase of the period of the shaking table; (2) the distribution of dynamic water pressure above the center
of the underwater shaking table depicts a trend of "decrease-first, increase-second" in the water depth

direction; (3) the dynamic water pressure increases with the increase of the vertical moving amplitude of the
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shaking table; (4) the wave height increases with the increase of the vertical moving amplitude of the shaking
table, and decreases with the increase of water depth; (5) and the wave period increases with the increase of
the period of the shaking table while the wave length increases with the increase of the period of the shaking
table and the water depth.
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Tab.1 Working conditions of wavemaking

THL EDAEIR /M AR AR R/ (mes”)  KUE/m BB /m BNEUE R m DR 5%

W-1 0.05 2.0 0.49 2 0.172 0.171 0.585
W-2 0.10 2.0 0.99 2 0.328 0.343 4.373
W-3 0.122 2.0 1.20 2 0.381 0.418 8.852
W-4 0.175 2.4 1.20 2 0.471 0.496 5.040
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Fig.3 Typical time history of wave surface (Working condition: W-3)
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Tab.2 Cases with different motion amplitudes Tab.3 Cases with different motion periods

T BFRED/Mm BRI T/s G WK EA/m KIEHm T SSHRED/M B30 FW /s &K 4/m KIEHm

D-1 0.05 2.0 3.0 2.0 T-1 0.15 1.5 3.0 2.0

D-2 0.10 2.0 3.0 2.0 T-2 0.15 2.0 3.0 2.0

D-3 0.15 2.0 3.0 2.0 T-3 0.15 2.5 3.0 2.0

D-4 0.20 2.0 3.0 2.0 T-4 0.15 3.0 3.0 2.0

D-5 0.25 2.0 3.0 2.0 T-5 0.15 3.5 3.0 2.0

x4 TEKIR x5 TARIR
Tab.4 Cases with different table lengths Tab.5 Cases with different water depths

T B FHRIED/M 2 F AW T/s G MK EA/m KEHm  TH 18 3hRIED/m & 3 AW T/s K A/m K% Hm

A-1 0.15 2.0 1.0 2.0 H-1 0.15 2.0 3.0 1.0

A-2 0.15 2.0 2.0 2.0 H-2 0.15 2.0 3.0 1.5

A-3 0.15 2.0 3.0 2.0 H-3 0.15 2.0 3.0 2.0

A-4 0.15 2.0 4.0 2.0 H-4 0.15 2.0 3.0 2.5

A-5 0.15 2.0 5.0 2.0 H-5 0.15 2.0 3.0 3.0
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Tab.6 Cases with different table lengths and water
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Fig.6 Variation of z-direction velocity above shaking table
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Fig.7 Variation of dynamic water pressure above the shaking table

3I3INERS

B 5 X1 (=0 m, [ H/KE) . X2(x=10 m, [ H/KHE) . X3(x=20 m, [ H 7K1 ) 199 = 18 R iF 5% %
G, T D-3 BIZAER, BREURR 2 i BE AR 45 L, 22 Tl 6k v g Bt ) 28 Ak i 28, &l 8 (a) Bif, 8
GRS B AL A R AR A o ARHE A TR RUE T B 45 0L, 2Dk Rkt K N 4R 3h &2 sh iR | 1230
JA . AR KRR AR IR, V90 a5 45 78 TR 400 0 = s

WA & 8 AT, 5K 4R h & AMUKAAM L, K T PR30 & ot 10y K AR 4 ik T P w8 B K 24k it v
KK 4R 2 128 ShiR RS KM K BiRoh (42 sh ARG K, JRsh & _Eor e S iR sh & SM i s 28 1k i
P22 55 K T IRBI G a0 05 KT A 24 8 05 e K R 3R 8h 6 6 TS R 1S R BT S i K
Je R TR AR AR o s Bl /K K DRI, 408005 e SR S B 2 sl N ARk g . AR BI G FR
JRR AT KRS G K2 AR, JR3h & T KR JGTE P 00k a7 BRI, & 1 iz sl sh B 7k
PRI R, B i R Bl R S B K 2 s NG R, 2K IR S &K 2 s/ N B3R 3h f ml i s E o4
K ARIZ B, 4R 2 H0 07 24U R R S RSB K RS G 22 IS
3.4 MK EHE MG K

H1 & 9 T, 243k RN S K T R 8h 532 sl B A G, 2405 E I 5K N RS fis sh R ALE H, 5
K TR G sIRIE . G AR KIEICIE; 240 KKK T RSN & 12 shiR i eloE T AR 4k, Bk T
P sh G512 2 A I NI IE K, Bl /K DRI MG YRR L 0% KR, &K A, 24 KRB
G R AT AR ; MR IR | STURE 2, 1K 5K ERTRBUN BB, DI K Rl 5 K3 R/ . il
JrRE AT, A KR L SRS A SO G, WO BEAK IR | SRR K niE A



M A K THRSNE w3 T RSP 729

0.6
£
e 04
=
= 02
. 0
90 92 94 96 98 100 0 0.1 0.2 0.3
Hif ) /s KRS 312 2R IE/m
(a) Wmp ( Lok D-3) (b) PrkfRIEAS L ( T4 D1~D5)
0.6 0.6
E E —— Y] = = XD ciiimeee X3
i 04 i 04 ‘\1\,\\-
Zg% 0.2 02 LS
2K =K .t“
0 0
1 2 3 4 0 1 2 3 4
K HREh 18 8 A /s JK%/m
(c) PermblfAmAEM (T T-1~T-5) (d) Pemsbtik w2 (T4 H-1~H-5 )
0.6 0.6
£ —_—— ] = % =)D ceeme X3 c e ]| = e = XD oo X3
iE 04 M 0.4
=
z 0.2 — 02 _—— e
2K ‘N‘.,'.' ~ ;,;" - E 4 '_"_.o...' ---- - "'-'-‘&.,,_.”.
00 2 4 6 8 0O 2 4 6
K TR & B HEHKEE/m KRG A HEAKE/m
(e) Yemba st ARk (f) Pembl G ARk
( fEEAHR, T-00: P-1~P-5) (FERANIF, T A-1~A-5)
&1 8 [ /KT 240 0 e AR A R A
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Fig.9 Variation of wave period and wave length on free water surface
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