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Wave propagation and its influence on the stability of seabed over the Benin coast
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Abstract: A standard physical model of beach profiles was established based on the morphological features of the erosion section of
Benin beach. The wave propagation and evolution laws, along with pore water pressure response characteristics, were investigated
through physical tests of wave shoaling and breaking on a slope. Wave shoaling, breaking, and liquefaction during wave propagation
were analyzed. The findings indicate a substantial increase in wave height as it propagates near the sandbar; wave propagation
deformation increases with rising incident wave height. Nonlinear parameters of the wave continually increase during onshore
propagation and attain critical values close to the sandbar, resulting in breaking. With increasing heights and periods of the incident
wave, the wave-breaking zone shifts seaward progressively, with long-period swell more prone to breaking than short-period storms. As
the proportion of swell increases, the breaking wave occurs earlier, characterized by spilling breakers. Additionally, abrupt changes in
waveform result in a sharp increase in vertical pore pressure gradient near the sandbar, affecting soil effective weight. The higher the
incident wave height, the larger the horizontal pore pressure gradient, increasing susceptibility to liquefaction. Furthermore, bimodal
spectrum waves with 50% wind wave proportion cause the largest horizontal pore pressure gradients and most significant liquefaction,
followed by swollen waves; wind waves alone result in the smallest liquefaction.

Key words: long period wave; bimodal spectrum; pore water pressure; wave shoaling; liquefaction; Benin coast

BELWB . R E S A IHRIEUF ] E AR Q3 A7 E 5 L T (2023 YFE0126300) 5 [ 5 [ 8 FBh2: 3L 4100 H (52101309)

EEET. FEE(1998—) 55 LR A, EFENFU O 2 BORE TR, E-mail: myluo@ hhu. edu. cn

BISIEE . FEMIE(1989—) 55  BIBFSE 5L, EENFWE O R RO LRI . E-mail: tlnj@ hhu. edu. cn

SIAAR: PAS, A MO, . DT MER IR AL R R e B I RAS B M [ 7] T e 2 e ( B SRR AR , 2025, 53
(2):115-123.
LUO Mengyan, WANG Guangsheng, TONG Linlong, et al. Wave propagation and its influence on the stability of seabed over the Benin
coast[ J]. Journal of Hohai University( Natural Sciences) ,2025,53(2) ;115-123.



116 WK AR R ) e

PR 1] AL RN, 2P R R AR P A B S B AR BE R A, I
THFRERY TR R DA SRR R O S A OO TR TR, LR A FRT I R (8 ~ 228 ) , HLAR LM W B A AR R Py
i, BAT R AR I3, 763 7 L DA A SR A T DU B TR, P TRAmy a8 O J) P sl ey 480, 1A% i
T v PR AR T Y Bl K SR, 5 8 R T A A RS E M UIAHOC X 0 IR RV VD B T T 4542 4 15 k)
B4 s 11 R e S AR R AT S, R, R DS TR A% 495 78 T LA AR DR AR o 7 | X6 3 2 IXC
B TR S B RA —E M E,

U JLAAER 7T AR IR K A TE IR I i R EAT 1 RS 153 1 R e F Bl vkt 78
FI S (C R 5 T, Ting %50 361080 7 ik WF o8 17 J8 00 I AE R b | (8 K 28 T B | Goring™ I Fujii
SV IR PG A O 5 AT T VI R R D A R T A R X U TR A R A )
2B G Dy i e 5 = e e, ke e A T AT 7 o 2 A DN e I A AT AL ET A,
A e AN A B AR BRI AN (PTV) 80T 22 38 0 s A STt P A A L Stive™
Mizuguchi®> 43-31] SR AR AN AN 2230 45 3 AR TR /KA H BF 2 1 0 301308 A 2 A D s o R o % 9 3
Yy REE SRR ;8 B D A5 O R TR LT 0 5o AR o D TRV ARHIE A B R M AT T RS, 5 SR S W D TR U A
P A 1 R e h PG ASKI BRI, O HLOk R o e, AR R AST0 Jy ThT, 2 I 5 ) R A 4 T PRI
AL IR R K AE T B 45 Fh B 2 AR , INGTLRFHIE ZEyh R .Boussinesq Uikt H }%ﬁ,ﬁﬁ%[g] ) FHAE )% IR A%
FEBERARIBFST T UL 5 DRI ST I8 R0 D) 0 2 % R A T 1 b A 5 6 A A5 61 JF R B TR (T S
COBRAS 7. 1 DL S AR i ) T RS (BLAREAR , BEADL 1 VR SR A R o B TR A 1 T Tk - TR A 4R B .

N T HFFEM IR AR AT i B v g R AR P AR 22 T R T IR 4K 3l 3 i 3305 Sleath!' Fe
F KR ES W 5T 1 PIRAE T FLBRE K S i ma R KA I 36 Uk 1 e YR AE T 9 R 5 g o oz At A e, ¢ BLip
TR R ALK E I AETEAR O 5 04 s Kajima 2602 FI) FH/K R 06 15 46 % = 4ERTHE AR T T A BE K N
O FLBR A 3 M o7 ) REEEA T 7 AR DG SE s Maeno S50 R FZK RS B0 AF 52 17 08 S DA R i 1 R 7 TR TR
FHTR B AL B K T RS 3 B e 137 15 90 5 Cheng 55110 0] FH KRB 900 B9F 51 K DU B30V D LB S 1 e oy
T RIEAR AR ACAE D o XoF T W om0 YR 254 T B8 PRI 7 [7] /8T, Schumacher AU KR 6 6 RE XU PR
FR i R-FLB /K s g o 7 )RR AT 1 R

BT RR IR K AT Bt R - Ao 7 (] BB g 1 O e B AR5, AEXF D17 Y 4 3 10 e TR Y
AL RE AR LA B = 1 i, L D7 Pl YR DA o] ST VR 5 o 400 XU TR A ) R R IR TR, 5 1B A 7Kk 7>
12 ) TR PR A 1375 Pl M DA A I 3 2 5, R TR DG A 9 B Al i 55, > v 12 Bt 11 R A 1R
T AR 5 R 2 PR . R, AR SCEE T D79 AR ot DX B bt T2 AR A 388 5 v 4 9] T ) P A 7R X
GG IS PR AL R AL 1 O , 23 A K S TR A A 200 e TR A R v i A T e e L B T IR
o Akma R RRAE  DASBI A DL e O 5 48 52 SRR~ A A R B B

1 PEEREINLE

ARSCRRAE DT AR R R AT T 18 1 D DL P i, 2038 DL 3 I o 42 0 ) v L0 4 24
HRIERHBIE (18] 2, IR o KRS | TR 2 £ 13 7 [l A, 2 Dy e, DLTF TR DA 0 ) | $5 e T i o T

HRERY QA 2 P, D 3 24 e T 94 e i 02 0. 8 m (SNP4I 7, R i L) | A

6

0 .
£ 3¢
> Sk N
f i. X 6}
] 5 fir
9t
; B 2O 100 2(:)0 3(:)0 460 S(I)O 660 700
0 100 200 km W
JANARNAG x/m
1 NFTiEsE 2 NFEEFEHEMEIE

Fig.1 Waters of Benin Bay Fig.2 Average beach profile along the coast of Benin
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Fig.5 Comparison between measured wave spectrum and target wave spectrum in different test groups
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