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Monitoring of underwater terrain erosion and sedimentation changes
at Binhai Port embankments based on multi-beam technology
MENG Xiangyong, XUE Guodong, CAO Baojie, GAO Ruichao, MENG Xiankuo, WANG Hongwei, LIU Shixing
(CCCC First Harbor Consultants Co., Ltd., Tianjin 300220, China)

Abstract: multi-beam echo sounder system is used to monitor short-term erosion and sedimentation changes
in the offshore area of the logistics park embankment in Binhai Port. It is found that there is an east-west oriented
scour hole on the outer side of the embankment corner, which is about 570 m long and 110 m wide, and its edge has
reached the bottom of the embankment, posing significant safety hazards. Through the analysis of monitoring data
from May to November 2023, it is found that the edges of the scour hole continues to erode and showed no signs of
slowing down. The research results provide accurate data support for subsequent embankment projects. The multi-
beam echo sounder system can accurately identify the spatiotemporal changes in underwater topography, offering
effective reference for similar embankment deformation monitoring.
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Fig.1 Survey area of Binhai Port ( E-F-G-H-I-J)
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TAE T PR wR &KW ik W
LIRS ) A A% WERO SEE R/
kHz i (°) m s cm

200~400 0.5~2.0 256 160 500 10~1 000 1.25

fiff FH & B Trimble 2% &) A2 7 9 SPS 351 %l
DGPS f54rHL, FH T 22 3 oI 22 5 1 L5 for
HOKPE AR BE R /NT 1 m, TR EE AR /N T
5 m, JIN PRI A F R HD370 H i RO R AL 4
MERGE SIHEIRE T K, EiFEILRg D
LR S W08 LR, T LA HEAT KR E 4
WA R4, fili %5 [ IXBLUE A @ 9 Octans Y6
L7 2 S RIS S A, HA ) B SR
MO 10, S PERN 0.01°, B (HEFE HHEE
FE)REREXI 0.01°, 4pPE4£ 0.001°, fd JHTCH) i
JEARA F R HY1200B [ 25305 sl m i, T
0 0 DX P T, A ORS FE  £0. 2m /s, 8T
Fii+ KELLER 23 @9 DCX-25 US4, Tk
05 0 ) 8 0 57 R AR UL, AR R R 0 R A
0. 05%FS,



5 2 HFEF, F. AT SR RGESE

AP B KT TG AP s A W) - 193 -

2 MEXLHE
2.1 WRLH

R2 Sonic 2024 Z I WU K 2 45 i H Al 5T
R RSE . AT RE Ay . R A AL, SLEF
BAFH N 2 AR AR T 42 % Ty =X
Sonic 2024 Z i AU RE A HE EL 4R A0 I 2 f A% o 7]
('8 . DGPS JE LI 5  3 7E 2 IR B se i — 1l
IXSEA Octans JGET & G 22 AR UM AR TP
2.2 A

TEZ WAL I & TAEWI ), 720 X 47 2
WER RGN L RERCHE, ME T 20 R G0 &%
ﬁ@ﬁﬁmmmﬁ B fir AF NS 23 75 12 S A8 1) Bl 22 A1)

o ZUPHRMTR R G WA HE N B LIS GPS I 1
(mmqn%ﬁ\%%Omn&@\%@ﬂmmo&m;
R (yaw) BeHE, A& TRMEH B Z W ARNE R
iR 2 R 4 GPS ZDA (B[] A1 H ], time and
date) HHEAN 1 PPS(AEFM K %L, pulse per second )

, PRI R G [R] [R) 25 3] GPS AR I
B, PIGZZ R TR R GE AT AT GPS I [A] 4E
IRPCIE 38 5k R 1 481X 3 (] 28 [ 38 2 1] 1) 2% 7
DR T 0 AR O O 2 A e K R AR Ak
TR ) DX 35 [ 25 [) 3 52 1 g ok 8 I S 5 40 000
NI 2250 WA AR AR R Y X IR 4R (TR
AR SERE 2/3 17 2 ARIN4R ) ) 8 [ o) A9 340 2% 0
RO 5 AR ) A O 22 A0
2.3 A B R

TEI DX BRI 5 B 0 A, Bl ok O A
ZA I B I s K SR B OKEFIR S
Jﬁﬁm IR ST [ 25 R B 30000 i B 0 174 K

FASCHE o 5000 400 [ 7 3030 5 HE AT N K A [ 25
SN, SR B B[R] B oA 10 min, AR 98 5638 4303 5
FR ORI | T O I P 158 5 i 2200 565 380 3 7K T
(6L, R v AR 00 [0 25 WA 7K A7 19 7 0, R 0
Aimmmﬁﬁﬁ%ﬁ%mm%ﬁuﬁﬁ%ﬁ,

754 38) 96 Y0t K RN B TR A K AT

H T A2 K rf s | R RE R BE AR A
IKFEAE S AEAK B A4 3 B S 7E R Rl B ) AN [
WEIX | ANRIRBE I 55 A0 R 2 ARk, Fll, fE2
PN i TAETFIG . W), S5 OET, e &
DX 3SR PR A TR 1 b J A7 75 R T e Y, 7
T S RER BE HEAToRAE SRR E 4 0.5 m.
2.4 HfERtE

43 9T 2023-05-28 . 2023-07-26, 2023-09-29
2023-11-11 X P DX 7K B 3 47 22 9 Al ) &, 3
EARIRARAF, RIS, WX RR/D, 36 G
HEAT Z2 W AR A b D AR 0 g e
AHEHIAE 6 kn LAPY, 05 55 000 2 22 ] ) S5 K A
IR AL 5 m,

Ak BA ], A HD370 703000 VR S i
N2 T AT AT 2 K >R 4, Trimble SPS 351 #Y
TEPRHLE DA 2 A7 504, Octans % 11 254K
#i5, R2 Sonic 2024 # Z I IR 2 Gt fin 1 /K TR AL
i, Qinsy8. 1 22 AU SR AR R 52 I R 2 22 0%
WK B . 8 AL B . B ECE L AL A
/T A
2.5 ZPCRPDIALIE

fifi | CARIS/HIPST. 1 34X 22 ik oiocHis A7
AbER R REAS AR IR AR 1 R SR (AR Bz oK)
B SCIE KRR 1 D B A7 K ale
Hetg, S ABTHE S, A LESEE. AR
P . ZUAOKRECE, BB 2, o iR B A
o SRIBOUFH AR HES L, XK RER 17 7
PV TET TSI (4 e 3T B () R A P ) T ek T ) L K
PIBOE, ARG AR G 0T . AR DX £k A %
TGO, FEIRE4~6 KL 1 4, & X7 EHR
HH, #REZBERFTRARES . KRZEK
I S {5 o T i R, T R S R T
M ) K TR 16 00 R 4F . {fi 1] CARIS GIS 4.5 %X
T, R HRK R AR 5 m SR A G O Xt A7 H o
L T



- 194 - KoiE LA

2.6 MGG EEVEE

KGRI £ S0 TR HEA T B0 R D TR A A e i,
DAK A Z P RN TR FE . R A A 2 K 4.9 km,
KT FMTRLL 44. 0 km 1 5%, Z29% A 1t 7K PREL
It 55 B ROK REHE LB, KR DL R A, 1T
MR IR ZE R £0. 09 m, T B REZ R, KL
MHZEGILER 2,

2 SHRIREE

Tab.2 Multi-beam depth measurement accuracy
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Fig. 2 Seafloor topography at revetment corner
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Fig. 3 Seafloor topography on outer side of revetment

at logistics park 1*
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