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Significance of the Development of Intelligent Marine Survey and

Prospection Technology

5
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Hosted by China Dredging Association and organized by CCCC (Tianjin) Eco-Environmental
Protection Design & Research Institute Co., Ltd, the online seminar /ntelligent Marine
Survey and Prospection Technology was successfully held on April 28. Marine Survey and
Prospection involves many fields such as marine science and technology, high-end marine
equipment, island and reef development and protection, maritime rights and interests and so
on. It is of extremely important practical significance to establish a practice team that focus
on stable, healthy and sustainable development of marine survey and prospection technology
research and intellectualization, not only for the dredging industry itself, but also for actively
promoting the national marine development strategy.

In the Special Planning column of this issue, China Dredging invites well-known experts,
scholars, and equipment R&D leaders in the Intelligent Marine Survey and Prospection
Technology online seminar to communicate and shared with readers on the research trends

and latest achievements of intelligent marine survey and prospection technology.
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Tang Zili

Zhuhai Yunzhou Intelligence Technology Ltd.

AR ANMESATEGEA T IE R AR
Application of Unmanned Surface Survey Technology in
Dredging Industry

HE: RRANERRATIENEEILfr—, SEERMAEANEMRN TREXKEHITHAXMNENERE. BEEATERE
RAMERE, SREZERNRRVNLETES, S tSEiRUNNARKETWEEALNERED. ACHRN
KEXANEZRASERRUNNAEER, RRZEAERRVFHNNARE, SKEXANESARERRIY YA
TS BEN.

KEIA: BARNE; TAM; KTHEHFNE; KEEN; KTRERE

Abstract

Dredging survey is one of the important tasks of dredging engineering. At present, manned survey ships are mainly used to
conduct related surveys on the project area. With the development of artificial intelligence technology, intelligent dredging has
become a new trend in the development of the dredging industry, and the application of intelligent equipment in the dredging
industry will be an important thrust for the transformation and upgrading of the industry. This article will discuss the application
integration point of unmanned surface measurement technology and the dredging industry, demonstrate the application
advantages of this technology in the dredging industry, and analyze the feasibility and necessity of the application of unmanned
surface measurement technology in the dredging industry.

Key words: dredging survey, USV, underwater topography survey, water quality monitoring, underwater facility survey
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Zhao Jianhu'?, Li Shaobo'?

School of Geodesy and Geomatics, Wuhan University -
Institute of Marine Science and Technology, Wuhan University —

BRDUR IR RS 78 R SRABEA
Overview of Research Achievements of Marine Surveying and
Mapping Technology in Wuhan University

HE: BENATEFNELNEXRRE, WEHEFNE. BROEZNE. BRESINE. BREREFRN.
BAOKENE S P THH, NMRTHRXKEEFNEHABSH—LHR, RIE TROSENLNZE. BBE. 55
PR, BEMLERREL. ABERTSH.

KA BFNL; WERA, ZRIK

Abstract
Briefly introduces the definition and connotation of marine surveying and mapping. It introduces the development status
of marine surveying and mapping technology of Wuhan University from five aspects: marine geodetic survey, submarine
topography survey, submarine geomorphology survey, submarine bottom quality survey, and marine water survey. At this stage,
the surveying and mapping technology presents a trend of three-dimensional, high-resolution, high-precision, automated and
efficient information acquisition and processing.
Key words: marine surveying and mapping, surveying technology, development status
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7335 BT 5E ONSS M 198w / REEEE L
B ETYEERNLAERRAESHEFLEER
EEAREEENTT AR EEEERERELAET X,

EERNERER TRARGH L GEEERENERILHKR,
SEI T ONSS EfUNEMR OB FEEREN TR,
HRETEEIRENANEE ™,
2 BT RSN E R R 1
2.1 ZRRBRMENE R ERERN

ZRRAGZ BRI TR ERMNE, HRK
REBsRBENER. B, REFOB. SXIER
ZIKRRARRKRERNER Patch test JATERF IR
. dRER. ZRMENTRE, RET ZEREBERN
FE . BT ENAREREENBENE, BRTRER
ZXNRZ AR FEIEIR N2 78 5 XA A 3
EEGFMR IR, 2% 7 E8) SIFT REEFIE (KFR)
B GREBAKRBLRRBET EMED ICP RATLERA KA
ZRmER L, 5 Caris ERXEE, 2ABETHF0.1°
F0.08° WERWIBEE. LA EMART ZERBE—MHLS
BEREER, LT RRRBEN—IEUKE, BhTHR
MR, R T XM EOK, IRE T RN .
2.2 FiRAIEE

7 2 & (soundvelocityprofile,SVP) 27k T §5 <
WREEMEZNEPFERELAT DS H. SVP I
ERAEERIZEM/N, HEEH R RE RS  FLIBER
BELES. ERTHELAREXASBEHTENZERNZ
B BEESVP ERSHEFLEEREENEEREEEM,
RENFREZERWR. A, BRET —MEFERE
MEESEAEN LT ZEY. BFAREERNA EE
MEESFLRIRRZAMIR, BT _HFEXRRE, ¥
KETETFREBEARNERI DB CH EMRE. K
REIERBPAELALFIMERT, o G EH ST EA
EREL, BEHRSNRGTELERR.
2.3 ZRRBRBENBRRRELE WA A

ZRREMRGLHZERRBEARNGE RS, HN
REEZER. FRES. RERZRRESZHEREREN
SAEE. ENEMEELEFR, REXLEZHE™EM
EFRE, BEEMNNRRRZNENWAREE=ERF M
MEREZM. XMEERM+oBZERURR, HES
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BERASAFRENEAMIER, BaldXaBrR@Ry
o Mk, R/ET —METERBEZEFENZRRIRE
SAEMEISETE". R ENASE: ETHLES
AR B IR R A S S = , BERMERLE
BEMERE, KPR CEEMEREMIENRE, UL
BERBHENBEN M. BN, B2FZIEREMEEN
DM MTZERRMITE, 2AAEH T BIPHISHER
REGEFBMAERE. K27 AN B TrEERKES
BANREARGE R, MR T BER ROKRIREE
LRI R E . 3000m KFNER, B AmFHLER
RHKIE, W& RMRBENFHTFEM 3.382m 2
BUBEIE S 0.624m F10.695m, HRIREITNREIENEE
FMFE T REFHIHISE,

Ch
o

El1 HISSF&RRIREN AN M EHN RBIRHLRE T

A BRT MR NZ 0 Ria MR BIEEER B IK DEM
&, i B C 23 HZ MR B EEr 75 AL ER
2R HUNR BRI E RIS DEM B
2.4 BT HEESEN RSN &

MECGEINR (Airborne LIDAR Bathymetry, ALB)

B—MERE. RIE. EFBERNEXKNET L, ERFH

FBEHE%RKkiE. ALBRBREFEZHA, EBERETHX
BEIUAILE. KEZRESZRKERFEERZME, 7
HFHEMMAER.

" %, F X ML E O K W R (Airborne LIDAR
Bathymetry, ALB) i, fR40RE R Z AR AKX S
HMNUBNESH, ESEREKENREERS -,
KAZRLZEIDENSHEEMREE, RE TBRAR
BRRAHA. ERESEMKESPE (Suspended
Sediment Concentration, SSC) # ALB SREREL54
feEERMEE Y. EERMENGSEE, JUSE ALB
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HMXABET 5.5 cm BADRIEE, KfE4 ALB MRKE
ERET 1.6 f&. ZIMMRAFERE T IEE ALB SHEENNR
RN IEIRIL,.

HR, SXBHAE AL RRIREHH, MEZHK
ALB FH/KEAAEEM, EEIELOIBEMSHBEM
QIE, RETXRFRLKRAMERS. HRBSENRE
KIS EMFE N /KEZFIEE (Near Water Surface
Penetration, NWSP) #E&igg% . #SAHTXF
NWSP HJ B30t ALB S ERERE, FHETZREIIH
TEZHE ALB KH. KERSERERZIE. ZHEES
BB TREMEIE, BETHREER 3 cm i NWSP
HIHEE, 5.7 cm MNBRZFHKEREE. BIERHNSE
IRENRIGEESERURSE ALB NRIEE, MR AE TR
R ELRRE ALB SERIARIR Bt T3 IE T
3 iSRS R &R IR
3.1 U mE SR SHHEE

B Bl 3 £ 89 U 13 75 i 048 4 32 2K 4 20 TRITON,
Sonar WEB, CARIS sips $3a] DAL R 75 SSS Bl . BH
FHEUATAE: 0. BREARBANUEERS; b. TET
FREME P, BT3B RpunE PR TR i s
MESBHRPFELOFLENEL c KRKBEGHHES
HERERSHERE.

FXMAFNEGEERESRREEEFEEZNER
ERSNRE, RETREREEE REEBRRERRE
E737E. NREMSRHEZ LA R KR REIEK
HEREASARETE . TRERKE, ZHEIMT
SFOBFIRRE TBREN AR ERERE, SN
REELLE, R THRARIERZERN 0.17m, 5MREE
—HHEE S ERIEREE

BRERETKE, TRIMNABGRZERER. £
BIRK. AEIN. EBSEEXW, BHERE™E, M
REBEFEETERIF TR ELNETEBETERNEE
RERE, RETHAERERZCNNEENEGES
BERETE Y. RTASEIASE: HABIKER
WAEHERT SAELRNENEE;, REREDASFAT

SBEFZZMERNSR, NUEFSWEGFRTBRK
ERAESESE; iR L, RIEARKRMAE -8
EHZ; RERELHESSIT S AERXNENEESIE.
ETEREARELBEHNERXEFNNEEE, BIA
HITRKREEGHE B TRB|BAMNENBRER, RE
THERMTAMENRNBASRFIER (CFP) M3
FEgy (SSS) EGEETE . BARTHERRIDEGH
ERSHERERZENEEXE, AESXEHEA, BDHE
WK AR (FP) e NAMEERIE RIERNED
CFP M4 E, B FERAENERNBITAE
HHRERRBEM. RITEARBR T BB IH
MEE, FEARBUEPASEARRNIRE. XRE
REM, REPHRNEREES EHRREVEN D5,
ETERTTE B TURAFMETEGHERSR
(SIP) o S5EdlEx{E TRITONL Sonar WEB & #8EE, &
REIREN. BN EIE. BHESRESEH MR,

Sonar WEB SIP

E 2 IR SIP R BMNREEKIEEEREGS
SonarWeb HJELER

3.2 =4#4HiRE

BEE. BOPRERBREEE T EMZ R RNRR
% (MBS) sRIREX, BERERBUEKRXIE, ZiKFRM
REEAPESREMR, EUARBBANFIBR . S8
MAFMRARENEMER, MR TEREFSERE
MREEE, FERFEKENETRIFMMTRR, AET
20 EMEERAINEEE. 599K 3D BRI E SRt
TR B

AT RESHRERNERBEHRRAGHREEES

SETE TR B NRNR £ 4R 0 2 B LR 1 L A0 Side-Scan
Sonar (SSS) EGREXWAENERME, RE T —HM
BRI BRI EEBEAREH SSS BE ", RiE
ZHEFEERFERBNEEES TEEER. BT —H
REPIBER T ARRSEMIBM SSS B HE, HESEIK
SMEBEERK (CNSS) REMEZHNEESE, EER
EEANERYKE, BT SSS NEXIFEMYE SR . L
VIR ABAR, SHTERESRMENTELRE, &
BRB T EPHERNERE . LRIETX P EBRTASE
MEHRIGUE TIZFEMBRUE, ST T/NF 15 EXMIRE
R=E, HEEEMPENAPRRAZEIN A LEELA
HraEEi (DEM) Ma#ER 60 fX.

! [m@wwuuamammmg.
B EIER T 50~ 70,

E 3 MEBEmESR () « RIER (R A)
4 BIRREREFRN
4.1 xR MREFFRBLER S 3

BRIX RSP EEF R EZRAALLM
¥AME. ATEEMAIZRHERRER, MER,
BEAZZERRRTE—. AL, RHTEKEENIRE
M ZARERNE R E "

BRNRETHATEERIIEE: BRNBELERIER
ESM. BENAVEERENOHEE, TASKIUNR
TR MAMNIRG . B FBEEUE -180° F1+180°

EEN, BEEUSEFHRLAE, MALLRZEBER
BN —IER R N ENESMELELE, MmEE
SRTERRE. T, REGEZZEESERTXRLE
AR B RRIE. BN R AL EEFAMSEEREME, X
BRRGESEERNER. ZHERRTEATEZER
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TR RERMENESETZMNRA, ETHRNRESR
BEMSEAR, REEHEESRNESR.
4.2 Z R REHSNEGRNBERELEREFS I
AEBNENSENEENERENRETERRET
ZIRREMEEHSREEGRNRE, #HimPmET SRR
EMEGRHNNHE. BFHENSELANTBTE, Bt
FEEUREERENERFWE K. ALk, =L T A
EIENMRIESE, SR ARBENS LRER". BI%
156 F S 15 8 EE i 7 B 2 Y 7B EE P Y S B0 T B AR AR IE
TECENANLER: EEMOR T A RN # 2 AR AR,
FHREMN#BENTR, AEMNESHNRE, UEA
EN N EREES. SRQEEETRRSS, £
BMERERNBEMNHBLHTARMNNE, TED
BEANNMSE: AEBNSHNNK, FEEBKSX,
TEKRAEMNBENRE, URETFRRDENHE
MR BIE. RMTTAIRE RIRERTTIANGRME, RAYKD
HISS T B EM N S BN RSB ENZ K REGNEN, ~
EREZNREGRNRBURH T —MERFNBRTTR. 77
ENAERMRE T SKRMNEIE, XT3 /AN N0 &
BRI FEmE X A @R SR E R TR RFEM 3.98dB £ 32E A
0.38dB #10.17dB.

N e NS N
® B » & #
b o] 1 W
-

[ 4 FI AR AR @& K A B BR 1T B BN R B
(a) WRIBR A R BRI R E &, M (b) AEIA

EMBRBEITHRERNER, (m1) AFAEEEHITHRE

FHZER, (m2) IFIFHSRBIEESIERNER
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5 KIS EERIREN
5.1 BEFHERLREHKEZNENE

FEXT ORISR T S BUIRBUR MM K 570 8 R ERIR
BUERR, IRET —MET ALB RIS MSKBUKAZIDER
. BEE. BOMRRBRNRIE Y. BEREAR®,
RREEIE MR R R I R 2B, Bt B KR E K
KRS8 SETNKESDE, BT X TFREDRRK
WS RSV ERIERER. KRRA: PISTRKE
SHEBNSE, BFRESBNKEERERSHKES
WEEHREMTAERZES A/ 0.05mg/L F 3.8 mg/L,
SSITET ALB AER. BEE. BAWRKGESHE
FREL.

RN BER BBV ERBNESREER. &
BT ILRENANAE, RBET M &I E = BN E
RERBREKEESVEN=Ea7% " mEFAZ
BEKERFSEKERITEZRCKAEFIEE (NWSP)
HEMITEREEEERNERE, BEASKNKESDE
MET X FRIEEBRNERENKE D EREEL,
REASIHPTEFTZBELKESDERE. LREA: A
SENKEZHENSE, ZH[/ZENETMRTF 20 mg/L
RKESDERREE, 2RFEESBE, BRKES
WEREURM T —FE R REERE.

5.2 [ [E78 3K N B N 2 RKAT BR AL 2

TRAE B MR T LR R E A % 8] 210 1 s E 1139
AFRE B FRMERBERARR, $X&BHNR
RIBE T ARRVEBRTTE. 550, M TRRHERRER
ETETESZARNIRTTE. (1) ITFE “IE
Fit, RE\EESBEMERE TR SBEFE, RET
ETHEVENFE B NMHERRTTE. 77 RE ‘I
B AW EFEEMBR, RIEBVERBFRERRGM L
HESMRE T BAIRNRETNE.  (2) FTERRS, R
KGR ERBEENN—BM, RETETE &%
MEGREECEMNEZDHRTTE, EHRERRENEN
REAARSE KEENERERF. (3) XNFRRM
HREE, RETVERBFHESFRIRETETESE

ARMABIRT E. (4) ZELEA=ZFEE, BEITZER
KRB ANGEHG AR,

S H RN EETRIRE O SR,
B=FEMNTIH. BRFEIEEINERE. ZRRXEMS.
BERTEDHRAGHI BB SANETERT: K@
IREE. PERE. MERE. ZBXEW. ‘B Fik%s.
ETARKEERGHRRESZERKERSE: HREE -
AR (T-A) B, IEX—HMEZRENHTRX, BRE- A
E (D-A) Bf. MBETREAE - NEBE&GHE—5FKFE
%, PERFENENANRSH; EARE - REESGH,
METFHEIIRD M, DEEFENZIAKESI M. Xt
THEPMERM SR RIMALT S, WA R RRZAH
BRIEE. BTRIKE—HMENZEDHESE: NTRI
IKESRYL, HAEYSHFIRERF A UL BE 5,
BFEARIRIE Ping MUK SRS RRFRE —Et. 7
A XHEGRZREEA U HEN S RBHE R K,
BRRAXNREERZENHEETHER. REEMAE

DETEHGHE RIS .

i

o & g

TG

S o

: =" i B
o ¢ JFI 100

00

158,

5 &XIEEFAKEG DRI

B 6 ZRRKEBTNERS BT
6 £5ie
BXEENAT BRXAEEFNLARPOERFE
FNE. SRESSHRERMIEZHBHRESKN. BES
FRARN. BFRERNTEORRRR XLEFRRK
RFRTER MXBAEEBFNREN D FRAERE,

EXHRPIETRENEAUR. 56 LRFRAR, A

NFENEFARUMBE2IHE . SORERSHEE. B
M ERE SR LEHISH.
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Application of Domestic Underwater Survey Equipment in
Dredging and Intelligent Unmanned Platform

HE: ANFEESZREFRNAREHNEPEMARHE S URHREL, WIHLREERRIUIM N AR S5
EATFENESH—MEIENGR, FUURIBXTL SN E R TR A RRH—LTBEE.
XA ZRRNARRS; NEFWRS; RANE; TABRES

Abstract
This paper mainly introduces the domestic development of mult-beam bathymetric system and side scan sonar system, and
makes a brief review on the application in the field of dredging and the intelligent unmanned platform, so as to provide some
ideas for experts and engineers in related fields.
Key words: mult-beam bathymetric system , side scan sonar system, dredging application, intelligent unmanned platform
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Maritime Surveying and Mapping + Dredging Intelligent
Application Scenarios

21

HE: BENLHMEETEALREBRTIUARNRENE, BEERE. B EESEREIVRASLE, )
RER. A KEE. ZHESHIHXEARNER, BREEEENL. RASS ST UINRERRNSEMS,
AEARR. SR BFEFL. RIEMRER‘ESE. BHE. ERREBNRERS . AXMEENLIIEL.
BENS A FRERER. BENS + RASRANAGSEFTEATIN, IRMTLE “+HE" #E
B RE L RKihFES| X,

X BENL; WA THE; Bk SHERTEE

Abstract

Maritime surveying and mapping and Dredging is an indispensable guarantee force for the development and construction of
ports. With the in-depth implementation of national strategies such as transportation power and maritime power, as well as the
application of intelligent, unmanned, big data, cloud computing and other emerging technologies, it will certainly drive the rapid
development and high integration of maritime surveying and mapping, dredging and other marine related industries, so as to
promote the port construction, shipping logistics, marine development and tourism environmental protection provides more
comprehensive, accurate and high-quality security services. This paper analyzes the general situation of maritime surveying and
mapping, the scientific and technological development ideas of maritime surveying and mapping during the "14th five year plan"
and the application scenarios of maritime surveying and mapping + dredging intellectualization, so as to provide references for
the high-quality development of the two industries during the "14th five year plan".

Key words: maritime surveying and mapping, dredging, 14th five-year plan, intellectualization, high precision electronic chart.
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Zhang Hongliang', Hou Mingbo?, Yao Guangzhao®
Tianjin Deepinfar Ocean Equipment Technology Co., Ltd.

K FHLEAR HFAR
—LARZ WK FOLEE A A B
A View on Unmanned Underwater Vehicle Application

—Illustrated by the Case of Unmanned Underwater
Vehicle of Deepinfar

HE: S FENERFEMEEANEFEINFEE. KTHBAEA—FEREUKTIRE, TSR
RIEEARER. ZXEENMBTKTHBANS KRR THNBRANER, REURZESFRENKERATN=
FOKTHIZEA (ROVL AUVL AUG) Hfl, D5IXEFDEAFSRBINZA. HRMEGIBT T ER.

KEA): BEENN; KTHEA; MARAK

Abstract
Intelligent ocean survey is dependent on various intelligent marine survey platforms. As an intelligent underwater equipment, the
unmanned underwater vehicle(UUV) can play an important role in the ocean survey. This paper first introduces the classification
of UUV and the characteristics of various types of UUVs, and then takes three types of UUVs (ROV, AUV and AUG) of Tianjin
Deepinfar Ocean Equipment Technology Co., Ltd. as an example, respectively expounds their technologies, scenarios and
cases in some applications.
Key words: ocean survey, UUV, application
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FRRKTHRABLIZL AEMEE (Remoted
Operated Vehicle, ROV) f1 B * /K T i T 2%
(Autonomous Underwater Vehicle, AUV) EFE .
ROV ARGt BfEN s ARE. FFHSANELEFRS, V8
ARGB—RRAFRNGEN, SHHUBHE, BHIBE.
BN IMFFRENTR, RLEFREBIFFEN
ROV MM ARt ANIZS], THKTHRE. BFIfEL
£%. RIEEGANAZRMEERSE, ROV 2 IMELRM
WL MBER ROV THERFAMERG (WK THEEN.
BIEED) , TSRS AMERTHMEERN, AFERR,
BAEAR. L ROV —HEHEKTHMF . REEISE
FEWTE, HTKTH. KTHRI%, RERIRK,
ENE. AUV 2—MBEKTHMITE, —REFRER,
RAREBEIINZIRIT, BEENIKEA, E&XEER
TRER. RE. N NEREIS, BRANELERET
BEMEERN. XZFEGI . BFRRERE . BELm.
Sm&im%E. ROV, AUVIIBE X NER, EF L
ERRFHTES TRE, UUAKKNEXERB I KHTH
R, IEFSR, AEBFEINABEIR T —ME EXHE
IKTHLEE A—K TBHH (Autonomous Underwater
Glider, AUG). 5%# AUV RE, AUG REZIEREH
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eaaaders of China Dredging: Q)

n the column Infernational Perspective of last issue, we announced in advance that we will bring you two articles from the
Deltares in this issue. Now we are very happy to present these two articles to you.
-dredging

The first article introduces an application case of numerical simulation, a rapid evaluation tool for the predictio '%

plume diffusion and jet dredging of sediment distribution. The author of the article, Dr. Kirichek, works at Déltares and
Delft University of Technology. This a introduces the current scientific research in the Netherlands‘en ft rediction and
control of plume diffusion. Now cher is still working on improving the model to achievefusiontat different scales. The
other author of the article, Di %ed to work in the Dredging Engineering Department of %iversity of Technology

in the field of model developm Now he continues to develop this model at Deltares to make it suitable for engineering
applications.

The second article gdted and compiled by Dr. Qinghua Ye. It introduced the huge demand for construction sand in the
world and the harm caused by excessive mining of underwater sand in various countries under this demand. This article is

HE: SRR (Water Injection Dreaging, #&#R WID) 2T T O FMATE R AT
BE. XMERTEETEY REASRZRB EEZRMETKNERELERARYIER V. ALK
AR g0 (FORE) MA@GEEMAMN, Q 5ﬂﬁ%"ﬂ'b}{ﬁﬁ§j}§§§?ﬁi¥iﬁ§ﬁiﬁﬁi N _

N I T VR ER. MHAER ENE T BN R EFRARRSENEDMFUEH T2 TR, ik
MisiR. AXERRUAZETIAENING, XEEETATUEMMA TS T2 BN &L

believed to be also able to evoke the thinking of colleagues in China's dredging industry.

Ar—#e” @&LE RAd, ENHKE

X¥. RAEANBER B BEREXEH S i i S gsis
BRRKRE. FIES—RNE, RITHRRPHAIZZHERG AWM RS A T HUNSRE R EHTR

B-AAFHRENR -~ RAEBREA, Wk ENAY b AED LR RAAERRAGLE, i AP e
XF B E Kirichek f X AR AL AMAERFRREIBRLXLEGHE, BEAZIANRT ANFELANGT R TRYIVRT 2R 2%, MBI E SLITH R BUR I (E &1

FMGa B BB, RABFARBAAGBY AT RAALEGRE, XF @& 5 —KE do Wit thd
FARRIHNR LIS AR L BEAG APV DAL, DAL AWM ERREA LS gALERF L Absegt

#LA, Water Injection Dredging (WID) has been successfully applied for removing sediment deposits in ports
B2 xtAdt@ RN LBELE, ARTRACRINGAA Y@ B X N AEk—EATAEDL and waterways. This dredging method is based on the fluidization of the top sediment layer by pressurized
% ' injection of water by a pump that is installed on a WID vessel. The fluidized sediment can be transported by

AE, MEREXFTRLRINEYBALR L BE

means of gravity or natural currents.

design, optimize and monitor WID in portc and wa S. e aili'
- A . - - . #

redging strategies for

AR ARTYS %‘Q
® Recent developments in modelling, in-siti* 2nd |zbcratory measurement tools has enabled stakeholders to

\ 185 FHSTRBER S, HRROTaKBRBA. ATL
% KEIRLR, SPRERA (Water Injection Dredging, 3 AXNBERPOEADSR, BT HETRIER AN KE
() FRWID) — HEBASFERIELN— s, SHEHN  FREDRET. RMRZNE, SREREE=ETK-
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Impact of Land Reclamation on the Three-Dimensional
Hydrodynamic Field in Bohai'Bay

41

WE: B2 HEPRESHENEETIERE, FrEHEEEE, BRFELAER. ATEAMN
EMSET IEXMEMRELET K, EMIEEERD. HEEKkENEAHAFL. XEBIER
S Sigma SRR AT, BT 4K NI EERE, 25053 2000 F£750 2015 FEiEEmininst
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B iR SR A Y /KB E I B N EAZ ARV N IR R DA RIS SR SRR B AFIE, NEE
R RIPESEREFIR R T EILEA.
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Abstract

Since the 21st century, the reclamation projects around the Bohai sea have increased dramatically. Especially along
the Bohai Bay, the natural coastline has decreased dramatically. The increase of artificial shoreline leads to the change
of field of tide near the project area, then affects the termporal and spatial distribution characteristics of sediment and
sea salt water discharge in the sea area.In this article, The three-dimensional mathematical model of hydrodynamic
characteristics is established by rederiving the Sigma coordinate transformation formula, and the field of tide of Bohai
Bay in 2000 and 2015 is simulated respectively. The results show that the field of tide of Bohai Bay has changed
greatly in the past ten years: after the project, the excavation of Caofeidian sea area by the deep-water channel
increases the velocity of the nearby waters. In addition, The velocity at the headland increased in the deep-water
channel and port area, but the velocity in most of the remaining waters and the waters covered by the breakwater
have the varying degrees of decrease.The model can accurately simulate the variation characteristics of field of tide in
Bohai Bay and provide a theoretical basis for the rational utilization and protection of Bohai Bay water resources.

Key words: Bohai bay, the three-dimensional mathematical model of hydrodynamic charaeteristics, field tide,
reclamation
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Application of Anti-Fouling Curtains in Dredging-and Project
Reclamation

HE: IJLF, MEERZFNTIMARE, RERMFNESIMERENENEENRMES, BEH
EHERA. EEBMEVIEXFESRITI R, M2 RME TG sRER, SEETNITRRELT
IRREPFTFE. AXEEGRMNERMET BIRE (FE 10 FEENEfE) —BIE, $EAE
BRIMUARVAEX BB SHHISEE, STEMRER TS HERERVIERE THHNEARSRA.
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Abstract

In recent years, with the continuous development of the national economy, our government has paid more and
more attention to the governance of the marine environment, and the regulation has become more and more
intense. In the traditional industry of dredging and reclamation, proper anti-pollution measures in dredging
construction is a new means to a breakthrough in the new environmental situation. The paper analyzes
the technology and application of anti-fouling curtain in dredging and reclamation construction under high
environmental protection requirements in the context of the first phase of Qinzhou Port East Waterway Expansion
Project (expansion of 100,000 tons of two-way waterway) with an example of installing anti-fouling curtain around
the mud storage pits and reclamation areas.

Key words: environmental protection, anti-fouling curtain, diffusion, mud storage pits

2020 55 3 Hj 48



RERR | PR

N

I ER

o2y

1EE

SFMABLLFRMER, ZRE108° 58" -108° 60" .
e 217 720 217 75", RMEBRMET IR (¥
210 FiRREfE) —H TR FIRMERRENIRM
BEE, TERIANFTERE MERE TR (SFEIE) .
BRTRETR (KRMERNERITFEWIER) « fifrL
2%, —HIREREYN 3853731 m* (BZBREBE.
IKTHEHELY 96.08 5 M. FiE THAERE 246.29 1 m°) &

AAATRNTEEA. TEET « TRFENEK,
EINELEFREZHRA, TERIAERLSERD
MEEZ. RRALURIENESRESRYYT &L Bk
NHFHRESE, FRRVIAELH=ER5 R EERE
BOHNEFIHE, FEARESFENERR. HELA
B LEHEMER REFBAKKREEELW. JOR/NE LT
SREGSFREE, VAR R 0 XML H KRB EN S
W, HELBRELNERTIREN 5.

B 1 TR FEAER

2 BHiSHRASH

B35 T8 2 — A TR KESRIT BRG, 5
MR RIRE, 32 AR AR BT TR TR A 1),
ROREHMKE, AR EETRRNKERSN RS
FEsk, MBS LR KRR M AT #.

WA 2, FSHR—MMKERE TEMD—ERE,
B EMRMEN, RIEAT BT TR R ETRYEE.
Kz AR TERERER, %A PVC ZEREEH,

49 2020 £ 3 B

ZHFT (PVCEH) « w8 (400g/ )  BEEY) (D5
=&BER

VS

~——¥T (PYCITH

B 2 Brimw iR = E

FFUEREIMEERAEZEEZT 4K, 8T
KE. BESE. ZEHEX/N, BIEIEIFFKEAR
B RE. KE RASEIHRFHHE, KIRPHS
WEFBORATENEAEAPVCHRIZHE, MEH
1200mm x 30mm x 30mm, FH-7E%E _E 456 R R M.

TEAERE. BARMLT. FELERETNELIE
HEIME, WRIBATEEYIEERE N 400g/m?, S
A 1.5mmx1.5mm, ZHEHEEARSER. EKERM
IS

MECEIER 705, DEPHNPEDEVCEXET
G IREAR A EE, S NP RERLHN 0 AT, HTHEL
RizHE, SHpEETEHKEATLK, BHfER 20 K
/R, SRS L FRER S RERLEEYE,
A ERHE SN U BEREN, UHEMRFISTEY
BT FMIERENRE, ERRGSHERUEMEET
EHIBEAY, BEFNEEARESTRAI—IER. &
KEMELMBSHAGRERS, REME. REMSF, BT
TRV B R R R
3 phiSTRTES Ti2hAYSERRRLF
3.1 ENERIRERSTH

WEETLSSBRX AKBEER, KEELEZ,
VHET RS EEMMOMNSRY, FiRREL SR
HE, yits, fESHERKEREERREE. AT
VA, WEXBEERHEERERK, SRS

THEKBARR A Bk FrA X, SRR @IS HEK AR R

HE e, MRAELE, BRTERMAEXKT
WEBIIK R

NE T
W
LI L e
-I'- -:'.-1 .lq

) Ehzgri | [T
b u;\. :
i e IR e ELE R
b [ [, iR
I R
ke = $1k 7 i3
ES T

Rl i LT

| i i 2
E 3 REMISHEREE

WE 3, KFsHIREAHKIARRVIER RO,
ATEMEEZSER, & 14 PRK K 2# R X AHKE
REXRRE IEMSTRE. MEVEKGRDREN,
M — D FEBEAPRERER DB E, RO HSHN
EHUKAHTRII . EREISREM, UTET T
BEAVKIR EZRTRE, TRISHNERTE.

MELElH, EEEKEUR/NNER, HARHKAER
KRB, BRFEL. REIEUT:

(1) BEREBOEKL 3K, EREN 10 20HIKRYE,
DAETHRAE, SMUAR. BLRERAINRK, JHE
BAVEARIEFT A E DA, EAEEREHELY—K, BA
EIRENAEZE 2 KER.

(2) PRI AR AHHE TAEVUAR BRI
&%, FH.

Q) ¥hEHRAAR, BFAMNTE. BH—REK
KB, —mERERSTHR, Z—wmAAREEY, i
ZE B AR, BMEW ARRIFREME.

(4) AR AR—IDRREFHDERETFRISH T
MEEALK, —REHSHRIERAKS, B MARZUER
FHERBT, BT —miiE BM, EEPEHKTEE,
Frsmi B hEARRIG. WNER TRIOERNZEET
A, ERMHABREMAERE, EHISTHREBEMY
TMFR, BDKRERAODES

[ 4 FEHEKBRRFHVK QIR ERIRGIS T

3.2 EERIURBEMIST

TNBFRET ZIRES, BREMSHBFZNERL
FEZEALE RS, RERA 7025 BERARMIEE 14,
2# WRK, REEDRMEGBARVIER N T IER SRS
FUYEL, SXBNEREFEFERRESR. B, 3]
HEERYURESH RSIIE T R Bk P A Y .

FEERTTAK 700 K, 3 400 K KGR X, i)
EEDRYTSNE 100 KR BERSH , BRE LA FBR.
BRETHERERS, ATERSTUNEKMEE,
B SO KEEHRRE 1.5 MEEHEL, AREEMHSHLE,
BAHBETENT:

T
. T
* -
_ # FERIAEHE
AL ';f';
i 52tk
it

&5 ERMEERSHREE
) B, EFRUFARBSHMNUREEMNEED
BARNME 5 &5 %R 100 KAEAKE, i bgs
FHFHSHHREN, SHEREETHSS N, AiZHE
MFERER 100 KEpsHHFIEHELIEHE.

(2) FHEfEFEERIINE 100 Kk, BEEEBH
MBI AIER ST, §ME 100 K5 E—&KFp5HH
REBAERE, FARRHELERIMBELO, EBIKK
REXRNZRATERI ST EEHMEL, URPEL, B
1Y,

(3) FriEmmETREZE, NUBRERITEARE,
EHEIKE, DMRIEESER-

& 6 ERIBLIS iRz

2020 55 3 Hj 50



REGR | FARE

FARIRIR

T EHR

4 {2 ER5EH ERIRIRIRER IR
4.1 WIE X FERIRE S
ATIREISHEHERSFYBR, XNYEKEBLIF
BFHTTRERGN, THEARDAE 14 PURXHIKIAR
A8 TIER ST L TR 20 KB EK, REMEEER
RN fERAXTEE, MAERRASDUK, &EIE—XFE
MiE. AIMEETURYIRE: w4 > BsH T 20 K
4k > B35 Lily 20 K4be FEFFRITIATE 2# AR HK
PR EMISHABUK, TRERMAR, WRESHEX
FEHBFWRE T H2HER.

[ 7 Bk LIE SKaE

BIRY, IATEXS Ll =7 E P#E T 7 KHABRER T 8],
RIVEMAKFH AR EFREIE R AR AR TiFH K
FUSSRF IR EIER ISR EREAR.
4.2 ERGIN FA NI RSN

AT TRENSTRE, BEY (EZNEERY) &
BRTINBW®. TEUIEN. EEREYRZRIREL X
XBEDAEMZMEE, RNZEEREFRILEEFR
15 WS FR O TR SR B R U B I8 S ER R Y M T .

IR NN HIROKERRIA (L 4 D, KT L FERTT
Biist A, K2AFprismsh 500 K, K3 AR Huh i F
BRI, K4 1R 79 X RR A (R T 32 6012 52 M Y B A Y430
ENAREZNKEUEN, SHEKEERE. HER o,
AR pH. THEE. TEITREER R WAHEREL - 2. FHERED -
A &-&. &F. COD. BODS. i (Cu) . £ (In)
i (Po) « £& (Cr) « 5k (Hg) « 58 (Cd) . # (As) «

LI
BIEN, B, BRZNRERBRLE, TEZARR.
RS, B, PRIOMNMERBRLXE, TERARR.

51 2020 Z 3 HA

WL Hmiem .

X FARERTUKFUSMERKA CGBIKKBEFRAEY
(GB3097-1997) #ATIEAN, W& FKRSEIENITNETF,
FERBTKFBLFEIRKA > K3 > K2 > K, BT ST
WERTUKEL KT SEEAKBUSRE AT E, JEHBLEE
MEMKRER (MEFEFERE. AAES) FBHEIK
HRE, FEBNEIKEINE, REIREMERE
AFREXEMAKRER BOK, W) o BURE
MR RERA R, FEEZXPFNRYRRERE,
HEMEBMESFIRREVATRYERER (BOKX,
=3 ", AILATR, PSR T RIFOEEBER.

s & g =T

8 UM E

5 £5RiE
BRI SHERAMVETIETNRAHALE,
SRRt S IR AMREHA, E2EEERNEFR
BREAEMNK, —RIFREESENBHENEE, B
EHMUESESERNRRLERT ZNA. FTMNBRM
By E2IRBNXHSHHER, BRNRETHRALRE
BRVATRESHAKSREmN, KB EETRNSFHE
P.OEBFERERERNZBARE, AEMKEZEETE
FIFRRE TR T AIE SR MG SHRERTRES
THREARGIZRMBIN =R BRI ARG I TEK
AERF N, IV ENEEERE.
SE3K :
(] «ERMBRMEY EIRE (210 FHENEHE)
—H TR ER Y E R EI R B N &
2] «FRMABRIEY EIRE (& 10 F W@ )
— B TR MR RS IR ER R 15

FEZ
PR AR RA A

Li Zehui
CCCC Guangzhou Dredging Co., Ltd.

KT AigRb I 3 A LI B L ZER)
Discussion on the Optimizatized Construction-Technology of
Sand-Cofferdam of Offshore Artificial Sand-Island
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Abstract
In accordance with the analysis of the construction characteristics and difficulties of King Fahad Causeway
Island-A Dredging and Reclamation Project, this paper focus on the implementation and optimization
construction method statement during backfilling progress, mainly for the optimization of temporary sand-
cofferdam construction and the environment control measures, it can provide abundarit experience for similar
offshore artificial sand-island.
Key words: offshore artificial sand-island, sand-cofferdam construction, environment protection
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Research on the Matching of Rotation Speed of Cutter and
Transversal Speed of Bridge Frame in 400m’ CSD

WE: EFRAKERIS, KRIZRBPRIVERERTESHREARBEEMRLE, EREIREE. B
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Abstract

In the dredging construction of open water area, the maximum speed of the cutter can not match the maximum
transverse moving speed of the bridge frame, resulting in poor construction quality. Through analyzing the effect of the
cutter in the mud layer, analyzing the working principle of the cutter hydraulic system, studying the performance data of
the hydraulic motor and hydraulic pump, finding the way to solve the problem, deducing the method of increasing the oil
supply of the hydraulic motor, and then realizing the increase of the motor speed. Then compare the different schemes,
from the feasibility, applicability, economy in-depth study, and finally determine the economic and reasonable way to
improve.

Key words: dredging, cutter speed, increasing oil supply, motor
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Optimization of Impurity Removal System in the Process
of Dewatering and Solidification of Environment-Friendly
Dredged Sediments

WE: TRRELERFKEMRTITIES, BRNBREAREFLE— NI 28T, thRRERE
H R EEIEHN X RIAT . MREPRARFERTSER, SSEHBER. WIEERVUIBRIFS— &
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£391.5m°, ARHITREFEA 64 Fx, MEUTER#RSEE5HEE.
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Abstract

In the process of dewatering and sclidifying environment-friendly dredged sediments, the impurity removal is the
first step, and it is also a key point to the entire production line. If the impurities cannot be completely removed, it
will cause damage to the feed pump, the filter plate of the plate frame filter, and the like, which will affect the normal
operation efficiency of the entire production line. Taking the Wuhan Donghu Water Environment Improvement
Project as an example, the existing problems of the impurity removal system in the dewatering and solidification
process are analyzed, and the scheme of optimizing the impurity removal pool and adding a grille decontamination
machine is proposed to realize the automatic cleaning of the impurity removal pool, improving the intact rate of the
plate frame filter. The monthly production capacity of the CSD can be increased by about 7, 200m®, and the monthly
production capacity of the plate frame filter can be increased by about 391.5m° which can save about 640,000
RMB for the project, which provides reference for similar projects.

Key words: environment-friendly dredged sediment, dewatering and solidification, plate frame filter, impurity
removal system
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TRBrZx (B 10) , DUBRFTE #AREE BRI R S
TRRXTRREETZHTRIMNEREGEFEE, RIE
WRAEE BV LISk ES.
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4 BRRAPRARIERR ST
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BSE, EEIRAKECIZREREARAESE TH—P

MIRTE, BRI T RIS RAURIE RIS 2R o
4.1 BFthERER

ffifkmi: 2020 5£ 4-5 B, RIGBHFZR B8R, BIXE
REE | AENURITEE, FRY 6h, &3 2T A#TH
Bo DUZHEALE/ NS 200 T, AT#RE/NAT 40 TTHATIHH,
BIFEEEREA A (200X 1 X6+ 40X3%6) X 8=15360
JT, EAFER 6x8=48h. ML FEHEAFEBELER
15360+2=7680 7¢, A 5ZFER L) 48+2=24h,

fifE: BEMESEARKREFMERRRN, &
BRICEEZBRPRRERINEE, T TBERFFENA
Pt AMALEEZRRE, BRERASARTE 7680 Jt-
HTFLRMERNEL, TREFRITF, SRMBEETE
300m°/h, 4§ B TN =482y 300X 24=7200m°, Z:IR AR
BB R ATIEE 24+ (24X 30) =~ 3.3%.
4.2 EEN 4B

AMAKTERAIBERAEAHIOA
HMZGF600/2000-U BURIEEIENL, BAMEERIEBH IR
R 85 B, 7 85%E,

fLfrl: 20204 4-5 B , B8R EHRAVEIRIETT 24 3R,
EM78E, EMERERFERNY 2h, EHERERERY
0.5h, AEHUEMR 5500 7T, #E7 250 T/ &, &=L E
TN 4E1EZR A 5500 X 24+250 X 78= 150750 7, RiHEBHE
B2 24x2+78%x0.5= 87h, AL EIET4EERA
$9150750+2=75375 75, Fi45 A EEFERZ 43.50,

RffE: BEXREM RTIE, RIEHEAREEIR
AR R ARG, R T RIEER BRI IE IR

{EEEN
MEE, B, PRBRERAR, BEIREM.
i, B, hERRAERAR, L.

RN, §RAA T ERELRISTI4EZERRA 75375 7Tt 1R
EEEAE RGN 9m® #THE, SR TEMAEEY
43.5%9=391.5m",
RXTRBRKABERA-—BIZEIHFION
A, BEOHBEREANRERENNESCEZRTS
& 2y (7680+75375) X 10 ~ 84 5 7T, &35 22 1)
24%10=240N, {EIRRY]E 43.5% 10=435h, TEABRERER
FRIRIBEN . IREMR A B E L O R MERS
FRRIREEAL 20 FT7T. BUZM I T7 R AFE KR AR (8 F
AXRIEEZ 3.3%, tha# e AR REREVIERRIR,
WRT ITEY, HEAARNXTRAKERATLETE
%) 64 T35t
5 £%ig
HFHERXTHRMKIMERA TR, XNEKERELY
ERNBRERGHITHRE ST, REXAFBAIEH
e AT AL TR FEAL L OIS MRS T R, 7
REXRWARIE TRBER. BKE ISR PR R AR
RARME R IEAVIEAR . BRI RIXEE. BESTIHE, 1%
ek 7 RAIR SR ARET B F A2 3.3%, thrar# R ERR
XIRAEEEVIER IR, DANALN 64 For, AIFEHER
TREWE.
SEM :
(1] AR REEENZTHELGRES EXHERHR R [J].
hE &S Sk 2016,19(12):127.
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Equipment Safety Check of Cutter Suction Dredger During
Over Design Excavation

WE: AXPL8527 WEMMAMANER, EFHRBERTHAEST, EANLBMHEEFEHT, RETH
FREHE S R, EARMARIRIZRBIRIHER 27m IR E 29m. BEEXBANAN Z£0%, HR T RREBIRITE
ARETRERT, BRIRE THRMELIRED.

XA SR BIRIHER, ReR%

Abstract
In this paper take 8527 cutter suction dredger as the research object,based on the analysis of the angle under

the bridge limit, without changing the main structure of the ship, puts forward the ship improvement scheme,
which deepens the ship's ultimate excavation depth from 27m to 29m.Through the safety check of spud,
ensure the safety of ship in the state of over design excavation, and improve the construction efficiency.

Key words: cutter suction dredger, over design depth, safety check
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MEEREBEEUNTH L RAESN TIREIRNT M
B, WABLBARNZEAEN TRRERE TESHEX,
FEA R IRKAUE TR T E X IBGBREUE (R, X RBLIR
RREMRMELRSRETESNER. SaiEXEDS
B TENRRRE EEE BN A7) 8527 BAMAMIR
TWRAZIEARE. SMHAEH. REMERST, ASGET—
R R ERRARAIEE HIREREKBARERRIZR IR
THYIENME, sERGFhiH AR KIEERTR, AL
BAREEDSEFRKITEZRTHNZORESR .
1 {RIEFRAARESIASERNGBAIMER ,
R RIRR T AE

1RYE 8527 LM REEERMEMER, HiF
BT, HRBUEHNPOEER TS, EFMNK
EKFEFE EZAAMRRE R, BHREEFRAIER
BER, EMREETH, EFNIOEEHRBIRER
RABEM, BRETRRTINAE, LE 1 FiR.

B 1 HRBFARE SR RGE
Hit, FRBEEFNASHRHARES/NCRER
MENRRRATHAE. REIZRE, EHRISH
REFRBAVINER R O02ME, ITEFREATHAE,
AR RMRARESMIREIFMT, AT RN AT
RBLEBK, BAFRBRRTHAEITERELE 2 fis.

N /“ W E

RO e

2 FRBEATHARETERE

-—_ SRS

BEBRERATHAEITEARNT:
B=90°—f-p
a
¢ =sin1 (;sinB) 0
A=180°—B—C
Qmax = 180°— B — C — p = 90° + f — sin~? (%sinB)

RXAFSHE 2 fisr: AL B C—AFZEEH. 722
B E B RAN T BRARERN=ATERAR () ;
. by r—AFMARMN=AFEK (M) ; P—EFN%S
FRBAEBREZEEEN 02ME, EfFNRASEER
HaziEfkE (°) ; o—EBEHMSHRAEFARE LBRA
FOELSKEFERAE (°) ; O HFREERATHA
B )

P 8527 B RARAG), #HREM. HilRmARE L
BB T BRARARN=ATNAEB 7 6637 , i
FRASEEFAZEMNEXAR A 1276° , HREBFAE
BLEARANTERAZEER a X 30.06m, HFEREH
ENREARETBRAEEr A 29.09m. FLL LA
KRARK T I EEFRERNTHAE. A THAER
52.67°

RIEEWENTRER THAEZBEIEIT LS5
HHESEREZEAE, LA 2:

Hopax = LSiNGpgy — € (2)

A HpoB&RRIZR (M) 5 L—HFREKE (M) ;
Ono— THREKFAZEZRATHAE (52.67°) ; e—E
W OEKENEE (M) .

HEIRITEAK 3.6MmRET, HREHPLOEKEES
B e 2.6m, AR L 40.66m, FAT 2 ATHEH
HRERXTHORE A 29.73m, @BEIRITZR 27m.

2 BIFFREXAE FTEHRL SRR , ARSGES
RAER
2.1 B E BRI

KRB ERRTHIREF, BEFR TRAENEX,
MRS MRZ EHEEEN S X ERERRIE. WE 3 AT
o, BEHRE, SMRTHAEE S K, RERE
ZERDRTHRERS, B THRHA-S TR, RELQ
X2, WRIFETHEORE N 29.0m, REFHAE. B,
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B 3 HREHLELNERR
22 FFIRBERTHAERNEHLERKETHE
REFREMAEEBEOVES Y, E6FRTHA
E, JHREERRHRTHAENARNSLXEBRKE.
FREATHAENARNERKENE, #—EER
BREBXXERKE, NAHERMARRIZRZERLIE
Ko UBREREND, AXHFREATHAENAHRE
KEWHEREELE 4 F7Ro

L3

T N T

B4 EREKEHTEREE
B4, L6 ATERMBHRREKE, 4 WREKFR
FKE, LS AREEERYKE,; L0 AEHMBEMERERE
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FKRERZEKE, L AFRREREDEETHRFEEER
HEER, L2 AMRRERBRREEEEMES, L35
MEREEOERRSE, e VEWMERRSE, o A
RMARE, 0. L1, L2. L3, e. a WHHUEA{ZE.

RIEE 4 FoRJUAX R, ATSRHEE L4 LS, #m
HHEE L6, THEERNT:

L4=L0+LlXsina—L2Xcosa (m)

L5=L3—-e—Ll1Xcosa—L2Xsina (m)

L6 =VL42 +L52 (m) (3
=/(LO+ L1 x sina — L2 x cosa)? + (L3 — e — L1 X cos @ — L2 X siaa)?

RI|EAX I, KAMRERATHA, NAHTELFE
RATHAENARENERREREKE, N THREREL
ZE, RELMHERARERERUZERZL 1] BFRE
WRE, B R AR BRIZRIZIRE TE K, 79 4.50m.

WY ERTTE, It REHREMEZB&FE
BRFENELKE, BYRITENKERESFRKE, 7
BARRERKERNCRFFRTHABE, HREZBEARR
PRIZRIZIIE T EIE T 1.

3 IRBRIZFE RS TRIRIER DIAE

LBARERTIN, EUNRETZZ=1NIER, 55
AWNEEFEN WIEE RN T NIERKEER MR
TRMTMENSFTFLD, EPNEESENSRIEMT
MENEED NETFEHERZITRLENZE, BREE
[E X ZZMEEEMAKENDFREEMEKFES T, M

FINERE M L 2.

BRI EMNEAT BN —mEENE, Wi
SZNRBAEHCAEEERE T RENERFZ —KENER
HRERE, FEEKFEONEATFENE, BKFESN
ERRB T HEHEM, ETHEEmET &K,

MEEX RSN, RReMIEIMSMZNED
W, WS NERABLAAMEFES R, BALTRER
MFBENE; BN, NESHBLRNDEERBLLD
AWNIEEFSER, BRREEBEATEREVE. B,
FEMXAEELERFNER DB

A 8527 BB, WHEIZRSF A 17me 27m.
29m MIER Q1B EREEZRT, WiERRLEE
SHFLAAL TR E A SR X A DB LE STk 1 Fivr.

i T i T ‘: =
J bl R
™ ows | i ne ii
f }
, | . J '-:lj;

5 MR LeEmEAL ST REEmBr s
x1 BZRERF1Tm, 27m. 29m RN R R 2IGHEFLSRA
ERIR N E

iR 17m 27m 29m

wRZEEHEAL 9.37/m | 19.37m | 21.37m

T E B AL 18.00m | 28.00m 30m

AR M=DxF, 2 HHERKNNES HERIEL,
H I ERRIZDFRRS T TINESZIERNAE, EIRE
KR EXK, (EHRFRIZRIE T 5 T SRAE T 1t
BT

ENEFESN T IER TZ DT, AR RES
TR, WEIRPBREN. R REE. KELEMAEIE
EiELR, 2EFES5K. SR RAEET, UREEALE
EXR SR RER, B/AK. SR RXBERIER
Yo Hitk, HEEFREHEAIRAK T EXHRAER T R,
UL B R o 4 0 % 328 2 4T

P 8527 BB R I ITEMMIEZ N o, RI\FSMH
BARMAER Y, WIS RN 27m IRk B RERE R A
BRAREER 7 R, RAXFRER 2.0m/s, &AKS 1.5M.
ATFRINESE 29M RIRIZRE IR Z IHEREEK, &
T B B N S BB I TR AT IR PRIZSR b TN 57
NBEE, B HRAREHER 6 K, HABRER 0.5m/s,
BRRKE 1.0m.
3.1 REFITE

8527 M F EMAER T B4 104.8m, fRfEK

-—_ - 0

82.6m, #FE 18.2m, EFE 5.2m, &KITHZK 3.6m, ik
PRIZRRIAZIK 4.04m,
HERESHKFTE—ER, 8527 BMREAZKER
N
S, =182 x (5.2 — 4.04) + 14 x 12 = 189.11(m?)
BERAZFRIFE CERNRR) ATH, 6 FNAINE
79 10.8 ~ 13.9m/s, BXEY V=12.3m/s, K& g=0.613%
10°x12.3°=0.0927 (kPa). BXiZIk HE%L C=1.0, 0=90° .
BREEHA: F=CqgS sin a=1.0x0.0927 x189.11 Xsin
90° =17.54(kN),
3.2 BORTHE
RECRORMRKFE, &KXKS 1.0mIiHHE, JRRHE
SN
39
xwave 2200
3.3 RAE
RIERRAE R~ FIRRIZAR TRREEAORE, EHRAH
MRS 0.5m/s AT, FAMRZEINREE A :

Bh? = 0.289(kN)

Fyfiow = 0.5pV% X 1.24w Cx = 0.5 X 1.025 x 0.52 x 1.2 X 18.2 X 4.04 x 1.4
= 15.83(kN)

3.4 BB NGR R

8527 BIRIER NG ENE R 1179 600kN, IZZRERL 1 HY
50% HITEB MR SIBMAELN S N 1, BRI S
AR NGRL S

F=600 X 50% X sin45° =212.1kN

3.5 MIEBRITR I T

BR SR RAERRATR 1N T ENAE S S X,
THHENERNREARRIE, BYERILITES AR
TSR RAZ .

KEAAREMEL S B A RITER. EHER
T KTDERBWINEENHERNEZ AKX, NiESERE
b X SR BN M ST P 293, B F L R R B, SME REUIRRE
I 4b S ERE PR 22 5 K 9 5X 104 kKN/m®, S9N 7 56 0 &
Wik £ ¥, S E RSN ER TR B AT R
ML=
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Z3tH, WHERENBIELIRAT, HER&EX
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7) o 8527 BB INAE M By AH32 4R, S ABRBIK 1%

fEHEEN
IR, B, f% (=) FRERERRE, BEHE.
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320MPa, & 116.3Mpa, HEIit, AIAAERRIZIR
IR, #REBAEEMBIELIR, RIENRESRIELDY
HEREEK.

4 558
EXRBRBLGEHEFREESEHEMGR, HR

THRAARBHEREEFNEBNVLENHRTIHAE

ZEWXAR, RAFEIVASRITE T ERE T EFNK

ERRAARERRZENES IR/ NL2ENNGTEER

ATHAE, XM THEBMERRENLTIHER TR

. BN, REFR TR R P EHL & LERIAIRER,

AT HREMAEBN TR TR AENRE, HIRER

RERATHAENMERMESHEN THERE2ERNE

KEEMHKENITEAR, HETERHBRIERE,

FBR T IRFIMMRIZAREIMNEME R, K 8527 BIiZR

MR ERILRE 29m, LI 7 ABEKRIBEBIFITIER

TEEINEHPZE. BB,

SEM :

[Nl TE%. KRZEBRFNELHR U] KiEZIE,
2017(8):24-27.

(2] EBATESR . ARRATERE

3] HARIB, BRHME . KE, % . 3500 m°/h RFILB
2RABE LN SRE AT A s [J]. REEEEIE .
2016(12).

IR, g’

AR RN R ML R B IR A F]

Jiang Zhenfei', Yang Renhui’

CCCC Southern China Surveying & Mapping Technology Co., Ltd.

T N2 s MR LB TR W TR i b
W5 et

Research on Lightweight of Original Terrain Model in Water
Conservancy Dredging BIM Management Platform

E: ARBMTITFAOERAR TN E 51T F kIR TN 8 R hikit. RMATTBELR
BIVFHEE, FARRERUENRTI TN LR TRBFEZNE G AT AN BN ERTR VIR TZHE
NEFHNAE, BN IENSEEEHTIT. MEERNENENSEEEER, ROMEANMTER
WEEHRZNE R VIR TN E P RE 1.

KR MBS, RAVETR: HWENE; fRNE; SEEE

Abstract

Based on the topographic survey data of the dredging project in the lower reaches of the Changhua river and the dredging project in
the Jinyang wharf, we will introduce the application of UAV aerial photogrammetry in the dredging project and the dredging project.
Since the two projects have almost the same operation process, the focus is on the topographic survey of the dredging project in the
lower reaches of the Changhua river. Compared with the elevation accuracy requirements in the traditional surveying specifications,
the elevation data of the two projects are analyzed to evaluate the applicability of UAV aerial photogrammetry in topographic survey
and dredge engineering survey.

Key words: aerial photography, dredging and reclamation works, topographic survey, traditional measurement, elevation
accuracy
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MEANMZBENEN ARG, SEUEBSERE
RIMRERAMN SRR G b, miEE L AV FR1R
FHRR AR AR ETE D, BRSO F L / RRET
BABNALTANMZELNEHTHENEH:. E2H
N ABEAENF, £EUZVE TRHENE R ER T,
AN LT BT
1 ZTANEERRNER R

ZIE KA Phantom 4 RTK TAVUNE RS, ZRSR
HkTER. EEREKE. Z20ANLKREENERRRN Acp H
B, AAESBENLINE.

Phantom 4 RTK %17 83 AR BEC AL 3 D-RTK, B & W 4%
RTK BR%5 5k DJI D-RTK 2 S 15 GNSS % EhuhifER, ArsCE
EXRFENEMNSHEENEM. BNFREZEWNER
BRCEMEHIRICR, THTHSELE (PPK) Z08E.

A RAIRYE LN B F R IEFBLZNE. Fa T,
LA kAT I IT. AR FFNREWRE, Zib
AATBY B EAEE EMHSA KML/KMZ 531X
a7 KBIT RPN E R, £ Phantfom 4 RTK U4
e ESREEERNEGTATSHEERENS K.
Phantom 4 RTK T AN TE 1 FioRo

[l 1 PHANTOM 4 RTK L A#
2 sEfIRIF
2.1 THE#HR
ZIRNTFEMITHTLX, BN IE8EENET
KA, EFRAEEEEIL, REMRFTFIETIEMNE
AEARAFESE, ENEFAE—ANT EAHRINO. £8

71 2020 £ 3 B

L TR ERL 2.5km? (R IGHETHIIE M E . 5T Rl
FRE, KR gHTE, ShER. #E%thY; =
6 T AN I P 7 5 T 58 S ST L S St 0 T 3 ) A 4T
HiAINE, B T ESEE A 2.

2 EINEEEE

2.2 9l KT

221 WEEE

AIEFHLIRRA ST ELIR, SEXMA 1985
ERERESEE. WXRHARTFFEAFZL 1097, LEHRK
1:1000,

222 BER/NMRERE

AN KT E Z /Y, RIFNX A E LI
B, 4% 400m ik 1 MRIERS RIERKATE L
TR BEZE, HAESORNES, HWINEITIEF R
B EE IR EATIRR, TR R IR A B0 kR
BEQNERAE RIK#THERE, RBEERTEEL
HHEEFEXMERERATRZIEFELSNIER. BN
BREGERYINIHERE MUK, HHR 16 MRIER.

223 MBFRHRSHRE

IR AR FRFD A, RREAREK, REFEDE
U, ERZHALEE. SRF. BARE. BIRLRE
FESY); EFRDHRBEAFENEMSEE, RIE
EANMBEELRERPNRERZ S NEANNRTRAE, 618
RHNTTRE.

RIENMHBEEK, AIEL AN ERAR
TESHEWT:

=S fRAAHL: 8.8mm / 24mm (35mm X&)

XfTEE: 80-100m;

fnEEE: 80%;

EOEBEE: 75%;

iERA: FRF8 .

EEUTVTXEMME. BR. EBERG, 2R
RETATR E R IR 15-25 %0, DURIEFT AR
BEd, HRBHFRBERELTFREEEN. AN
BEAVURZNEHIENE 16 MUK

2.2.4 SMb e E

EDENRENE, RAXANMEEZ UMW
HERIKBLEEHNNESE. TAVNELEBENERIE
P, KA GPS-RTK mREM T3 E BTN
2.3 v abEE

2.3.1 g BRLE

BRI BTN E, AR AR REL.
HABTERE. BGIERETIF. SYMAEMNERX
LEREHE58, EIEHT, NREME=MEITERHTER
BREIE. FIH PX4D MEH#ITEZME, RRIRERK
F=1%5, a8IRHARER, RRERRZEIEMIE
s, EARENAE 3.

E 3 frEH B RIZE

IE
M
DM

232 FELEH

F A PIX4D ATABEARL DSM, B2HEBEIERKI
mm E N H A A N R E R & B EROREL, T
T KBk, R1E DOM B LHILAERSE T E.
HitFELEE, £/ CASS RUEHPETRE. Fix
BENELHELIESIH DOM ZEEHES A CASS R if
, RERERTEHEBNR, SHIXNMMBY. WEmRK
WY ERERESSE, LORMYBRERES, Mz
FESBEREMAER. HEELTE 4 LEELH .

e =

i e ]

[ 4 ZkimEL%E
233 BERRE
SERARE, FIRBEELYSE EPS STAENER 4. £
% DOM 451 DSM R ZEUIRR & A pl = 45 31 (R 1R
B, RE=HIFRYUDRENSEAREL, LESEiE
REIERE, RERL A DWG &I 730

El 5 SERKERSE
24 R
B PIX4D BRI BT AL TR, AR = BRI S
FRE, FIA CASS ffFHEM&EE, REFAE
el 4 EPS REUMBEZSRER, EMBELHR, WTHE 6
R RATR.

L L]

Awmms A

6 FEBRR
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3 SiERES

B ESRRIEV ST RATANMNE R RAETE
HINFEEAEARENTEE, AR IBEREENE
BE—EMEE, FTRURNE T ERAR WA B N8
HEEIEL AT,
3.1 ST TOA A B02 Tt 8 5

LR HETZ N 8 SR Az B 7 48 Phantom 4 RTK F1
2 RIKEAIN, WHMEMRET T AR EM SR
&, A GPS-RTK WEpoI izt T RE, HiE
AN E 30 MAHFFFHE RN SRHTHEN . B4R
x 1 BWITHETORR I RSEN R,

x1 BWITHIETORR T mSiExtba®
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XXXXX 0.836
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XXXX 6.509

XXXXX 0.972
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05

XXXXXX 2.519
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-0.034
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06

XXXXXX 1.448
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XXXXX 1.197
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XXXXXX 2.265

XXXXX 3.745
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22

XXXX 3.926
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08

XXXXXX 0.635
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XXXXX 0.786
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XXXXXX 92.002

XXXXX 6.570

3.285

3.264

0.021
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FFs

ST 2R FR
X (m)

ST AR
Y (m)

SN
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2 3]

£ (m)
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28
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4.505
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XXXXX 7.243
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KT RILAWER TRERDIRE. KRR ES T
The Measurement and Analysis of Settlement and Loss for
Land Reclamation in the Yangtze River

EEEN:
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HE: BRiEfASE eV HRISRIEEHRETUAEIFHEKRATGE, REBEOEE. BTRUNENRE
TR RERENRANRHVELESANELSTNLZRAEBIEEEEXNER. AXFREENIMBNER
TREAMEZNMEKIRLGEBRATIREWAETR. ZIENIREETESRIPNREANES R IEN—KER;
BN TRMETREZAMINE, ZERAEFGRZ/N BSHE. TRMFRIEEXR, TRAHERARTEHA,
BEOARREESHKNEREERSRA, SBIHDIAREBRRNSER, ERLEHRRERAERESLEIREH
AR —ERERIRE, AXRE LTRSS L NFAXER, FIF CASS\MATLAB FH A X IR THI S IR,
RAMZONVETIZNRE. RAEBHITHEE, SENRE. REANE, REAERBENNER, BORK, &8
TRETIRE, RELENEFAE.

KR LH%E; BT, FLEL; TREHE; £F¥a

Abstract
At present, the traditional construction enterprises usually estimate the settlement and set the nozzle distance based on quotas

or industry norms. Therefore, it is very important to do the research on the law of the settlement and loss of the dredging project
which has a significant role in promoting the progress and development of the dredging and filling technology. The project
involved in this article is the comprehensive renovation reclamation workfrom Qidong Chonggi Bridge to Sanhe Port along the
Yangtze River shoreline. The measuring the amount of sediment and loss control is a major problem of the project; at the same
time the filling material is mainly silty sand, this kind of soil has a small particle size, easy to be disturbed andthe porosity is
relatively large. In the early stage of the project, the cofferdam is not completely closedand the mud at the nozzle is easily to lose
with the tide. Due to the relatively large void ratio of the soil, the settlement of the soil in the large area during the later stage of
construction may bereaching a certain degree. According to the engineering characteristics and the theory of soil mechanics,
this paper uses CASS and MATLAB to fit the data, estimates the soil settlement and loss of the project, summarizes the law of
settlement and loss and takes corresponding measures according to the law toreduce losses, set aside sedimentation rationally
and improve the economic benefits of the project.

Key words: soil mechanics, silty sand, void ratio, engineering quantity calculation, economic benefit
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Abstract
In Xiamen New Airport Project, the transportation medium of the cutter suction dredger is medium-coarse sand. During the construction
process, the ship equipment and the dredger pipeline are worn seriously, and the discharge distance of the CSD is small, which requiring
a high performance of the excavation and transportation system of the CSD. The frictional resistance coefficient is an important parameter
in discharge distance and capacity calculation. The classic Durand formula is widely used in slurry pipeline transportation, which is not
work for the medium-coarse sand pipeline transportation. This paper compares the frictional resistance of the classic Durand equation with
the measured big data of the pressure drop of the test pipeline on land. According the comparison resuits, the relationship of the Durand
formula calculation result and the measured result is given. And the maximum discharge distance can be estimated from the measured
frictional resistance coefficient. The results show that the calculated value is significantly larger than the measured value when the K},
=131 in the classical Durand formula. The K,=27, corrected by the least square method, the theoretical value of friction is still deviated
from the measured value; when the friction is greater than 0.04 mH,O/m, the calculated value is larger, and when the friction is less than 0.04
mH,O/m, the calculated value is smaller; as a result, the Durand formula is not suitable for estimating the frictional resistance of medium-
coarse sand transportation in DN850 pipeline. And according to the measured average frictional resistance coefficient 0.0412mH,O/m, it
ﬁﬁl’%fl\ : can be calculated that the discharge distance of the conventional triple pump CSD is about 3500m.
KA, 82, MU AUEENEAMIREERAT, ITRETE. Key words: dredging, medium-coarse sand, dredging pipeline, frictional resistance coefficient, discharge distance
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Monitoring of Deformation of Spur Dam Foundation and

Influence Law of Yangtze River Deep-Water Channel
Improvement Project

W= WIRRENT 12.0mRKTEEE TRENFHME. XEKEFHFEMTEMHTHRRIE, 2
KOIHMEM SRR AN ERART D . AHERMEREGIRE DY TIHERENZE, XHRETRAERHNTSKS
WG, R\ERZIDKEIUED SLT T BED FLT TR EHRRANR. LEHESERNESRRLE, 27
T SL1#0+200. FL1#1+550 R4kt PO S AL £ SEiE B A AR KB ML R, SWRKFAB
DR R IAEME EEE T TR MR & R AR AKEABERRE T Smm/d FREE; & RURERN
FERRR: FBVURESBIERR, BRI EEASANREERRTF 10mm/d MEE. BN REENRBE
FEEE TP THHERE, THEKFUBHBETELE. ZELET AMERARRTFNMEMNTRRIRE
HEZEHEL.

XA fUERR; THULE; WESERN; REMVS

Abstract

The 12.5 m deep-water channel improvement project in Nanjing is an important part of the optimization of the structure of the Yangtze
River channel network. In order to ensure the influence on the deformation of the spur dam foundation in the course of channel regulation,
the traditional dynamic monitoring method is proposed. According to the observation points laid at the positions of Shuangjiansha SL1
and Fujiangsha FL1, the stratified observation and the treatment of the results in the whole section, the horizontal displacement and
settlement development of four monitoring holes in SL1 # 0 + 200 and FL1 + 550 were analyzed. The horizontal displacement distribution
of each measuring point is reflected as follows: the upper part of the dam foundation is higher than the lower part, and the maximum
horizontal displacement rate in the monitoring period is lower than the 5mm/d warning value; The observation results of settlement of each
measurement point are reflected as follows: with the observation time, the maximum settlement rate is less than 10mm/d warning value
during the monitoring period. The observation feedback information shows that the spur dam foundation is stable, there is no obvious
harizontal displacement and the foundation settlement occurs in the channel improvement project. This conclusion can provide important
reference for evaluating the effects of channel regulation and similar engineering construction.

Key words: channel modification, spur dam foundation, stratified observation of whole section, deep displacement
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The Development of the Load Analysis Software for the Cutter

of Cutter Suction Dredger

BE: ITRESLKBIZERKITIRITKE, HRTRIVBETEER. BLMETMNFER, EHREERE
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R RE B N AR E LTI RN S MR TIHE, WNRRIZRREIIENRERE A —ENIEFEX.

REIR: BUR; 47]; ne¥erERE; VB

Abstract
In order to improve the ground level of the design of the cutter suction dredger, studied the cutter single tooth cutting mechanics
model of rock, sand and clay, rotation matrix method is used to analyze the cutter motion, considering the cutting thickness and step
distance, determine the blade cutting state at any moment, and then use the VB language to three kinds of load calculation model for
programming, formed the load analysis software. The software can accurately calculate the cutting attitude of the cutter, and solve the
load condition and power condition of the cutter when cutting different soil.

Key words: dredge, cutter, rotation matrix, VB

&

SRR —FE LTI E A ISIRIR & 0 T RERRAA,
EfEEEMEORRHLESENER. a1, B
ESCO. VOSTA #1 HC %%igitkEimiEsuk ", mER
ELTIHARTEOMRERRR. B, fIXEERE
PRABIEENRZHARIZRM, WRIIThERSA 4200kW
‘KRS B&TSMAELHEINEN Y, REHRAE
& T I B TR IR A A TR M MNE.

91 2020 £ 3 B

151999 4, #2f Midema®® & AR Tab . ks
TREATBIN ZHETEIERL, S8 7 AEIER THIKEY)
Bl hFMZEE AT E L FER. BEREEKcE "
wkiefs O ZABH T SIS R B SR, BRX
HEREA TSR EPR S ED FEk. EEITENX
FHEHRES, BRFEEmg . =8 " e
S AFREEENFRMR TRINENE, »am "
FZARE TRINEHIRSHAESRYE, EXREHIT TR

TR E LRI, MR TLIIEVIE. fRLTIT
HIFIRRE BT H R S TIMIHI IR FIL I, f—Fr il
KRR T BRI REB ISR TIRITKT, METEERA
BIRHSENE, HBLEFR—MRIDEAITRE.

1 STt HIEE
1.1 5614
BIEAAZHER®, TEZHTIHER,
0.35h+0.3 |
F, =104 Ahy A —— 4100 fk,0,
rit +Bhvl0'5 it COSﬁ fk,,O'}Sd
=K, 104-230703 L 100k,
b+ Bh" cos 3 ! (1)
Elll = FKIK tan kl

B, F,~ F,,FF,, 23%RRE [ T [ NZHN
[ EEAFHEEN, A REREIFET, b ATIETIE
TIMEE, BAGARMREEEE, | AE—JI8 LHELT]
HHERE, ANEERESRE, SATIEHEXNYIHEIZESI G
REAE; [HNDEBENRE, k, HTEmMN 380
PUERBELE, O, A5 ASRMIUERE S, ATJRERER,
K, AR TG TI AN IEINELLE, kRS [ TR
WMEEF, M I RYIBIERERE, TARTR,
A =@-sin » (2)
nB
HipV ARTIEBRE, n ARTIFER, BRTIBEHE.
1.2 w04l

_ Gsin(f, +9)
T sin(a+ B, + @+ 0)
_ Gsin(B, +9)
_sin(a+ﬁs+(p+5)
E, =F, tank,

sin(a + 0)

nit cos(a+6)

(3)

ina@+p), h h, +L.)
Smiio;ﬂsﬁ) sinboz+ C(;Ss(if:ﬁ\ﬂ (4)

Hir, GAVAILHENES, o ATIENTHBE,
L. AR TSI RE, hHSRBANKE, 5§ AINE
BB, O LINRNERR, A ARINZE.
1.3 #LHI

F., =A.cosa+

G=p,-gbh

Gsin(f, + )+ Ccosg - A.cos(a+ . +¢)
sin(a+ f, + ¢ +9)

Gsin(f, + )+ Ccosp - A.cos(a+ f, +¢)
sin(a+ f, + @ +0)

F,, =F,, tank, (5)

sin(a + o)

F,, =-Asina+ cos(a +9)

sin(e+8,) . h, . h,cos(a+ B.)
sings, sina 2sing3, ( 6)

Hep, B AMEWMBIIBAAE, C AHENREN,
AFHELHIHEI ST, P A ETE

G=p.-g-bh

2 FIEMEVATS

KTXBINIEN ST AR B =ATIEM A, BIKES
BREBR S EEE THXHMEDMERNTHTE. £4
NEwELERp, JESELZEMEEER, 81MTES
FETERNAIUSBA=ZADTFENA: YIEA HEHH
EAN KNZNESNTTENERNNEN, HILFERE
TR FI T TI AR .

2.1 ZWTIHFRR

R R—FRIERPRANGEN, TR RARRT, W
1 Fiime RIISRB—EMARIN R EELTIE £,
S5&1 ML, KINTUEH—DRIER. SPEITIEERE TR
BN —ED, ATHESIIIENMNENES, TERIK
TIR R LIR R TR BB LRR.

WE 2 fron, BAKTIRIRR 00z, BV, ART]
BBERE, xHRRIERSE OKFEA) , yHsEE,
z WA TIREIHTIE (MAEROIEERERFL) |, =4
FREHEATFEAYTR. [, BEXIINEIFR o'—ma .
TR TIWIEEIRIE (BREmXRE) , nHATIEEE
HUAR, TEEKTIH, o BRHME, FATTRIIMIERRER
HE, ZABIREHEA TERETR.

BRETAEZNLRRS, ERARESTSA=F &
A WAL,

%
I Lt} ‘
\. -
~& |~
1 R eRE 2 B TIFR R

2.2 IR AR
KINEEN AL FFIRERE T = 4 RR 350
", RESRIEIT AR 7T S R R R A TI R AL
BMES.
EERZTDELIRERE AN TAKE, BEAY
TIURI B FRIERE ,
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2.4 BAH

93 2020 3 HA

%2F VB (Visual Basic) #ITEIIE R ITE R 4R o
RHMEATNREEE: SXNTENKTISH. T RSHMR
ESHTIHE, REBITEKTINBEBEE. R,
AR MLTINES .

3 EftE
31HETR

VAZEINE J5 5000 kW B A & B IRIZ R IEIS A
T AER N, FHETRA: YIMERE 1200 mm. e
B 400 mm. & JJ%3E 30 r/min. #R2EE 10 m/min. &
71f5if 30° .

3.2 IHHER

WE 3 FiR, EARBANKIERERAE, &I
REMEBESHERET . BEXKTIMABNTIER, &
TThESOR/NBIG R, HEAPAEBA 15° RIRThEL) 2850kW
Ef. ME 4R, BERTDEANER, KTJMEBH
AR/, SRTIhENZLEEMEE. BAELT]
BifEH 0° B, KIIHZRAMBETE, S5THINTIEE
MEERERE, JENZAFEEER. SRIVEHAE
30° B, KTNSE5YHINTIENRIES, BRIJENZHFEZ
BN R TIGA N5 B, 2 5MTIEHHENF 30° HRD,
TENE FEERTF 07 RN, FiRIIThEMER
A REIME.

500

A0

i 3500 ﬁ
3000 45
‘-i; 250047 4 ;:_E
20 o
oo L
[LUE T T T T T 1 t T T T T ¥
0 eh 1200 180 M0 3N 340 G & 120 180 M0 30 380
SR e EETIE  dep

& 3 TR AL TIThER [ 4 TR A L TR 3 AT

N S N, EETIER. AL HARNERT,
FENEEEEXNNLTINEEERREEEMNIEMTZE
m, SEFRERAER. LITITREZ2IEEMNEIIEKED,
ThEFE—F, ZHREEER 1500mm i, KITHRAIR
E RSB S000kW, #9 5150kW. N 6 Frox, 4XJIE0
BBRANhEREREEENIEMMmEN. SREEERN
1500mm B, LIIMERSEATL 1300kN, SiZLTIFEMR
FRAVERE SRR PREEE O AHI . ME S FE 6 RILEL, 1
WEEEEMRBS~EMIERT, KINTERMLTIEBEH
ARG .

18000 ) "
E W Y
f. =
THEELET
5 RREEELTIhE B 6 REREEELINBEA

&g
HRTIIENIHIEA. IR INERRE, UK

NNIWEFMZRTIHHASE, T ERTFRRIZRMNET]

AT
PASE 5000kW £ 713 B A BIKIE 7 LTI H AR A9 7]

M, QKINERMLTIEBBERNITESERELFER. %

B ERTITE. MBHE . W E AT EEE S,

XEprE TRERMNRSEAEERNSEMNE
XHXEA MR ERE T HERE, B

HIFNEIHRABRYSIM. FEMENERARMSE, AE

SENREELNTIHTIRAMR A, MERBTIHINE

B TR .

S :

] FEERDE . BERINURIREEONEREFI GEfETR
5w aft) MR hERRS 2013 Fh .

(2] [&F, BKE, MEE, F. ‘KRS KEBMKK
HIZRM L. AR TAR , 2009, 31(5): 1-5.

[3] Miedema, S.A., Considerations on limits of dredging
processes, 19th Annual Meeting & Technical
Conference of the Western Dredging Association.
Louisville Kentucky, May 16-18, 1999.

[4] Miedema, S.A. & Zhao Yi, An Analytical Method
of Pore Pressure Calculations when Cutting Water
Saturated Sand, Texas A&M 33nd Annual Dredging

& 5T

AEM, B, PRXREMERBRLE, LM,
BE, B, PRRENERBRAR, TR,
&, B, PRREERERAF, TEM.

Seminar, June 2001, Houston, USA 2001.

[5] Zhao Yi, & Miedema, S.A., Finite Element
Calculations To Determine The Pore Pressures When
Cutting Water Saturated Sand At Large Cutting
Angles, CEDA Dredging Day 2001, November 2001,
Amsterdam, The Netherlands.

[6] Miedema S.A., The cutting mechanisms of water
saturated sand at small and large cutting angles
[J]. Delft University of Technology, Mechanical &
Dredging Engineering, Mekelweg 2, 2628 CD Delft,
The Netherlands, 2004, (1): 1-13.

(7] 3CE . BRER , R . SRS RSN IR IR R
KR . REAEEER , 2008, (6): 68.

(8] PkEfH , ¥R . BT AR YHIEILHBRIESIRIZRAE
TIRNEAE AT . REAERIR 2011, (1), 5-10.

(9] gk . RRIZRAMARINERL IR F T B S ARES
M HNaRz 547 [D]. Eigssi@Rs, 2011.

[10] 403k , AN, SEtE RS . BT ZHDHIEIEMKT]
TIBHFE S U] BB IRFEFR COBRF5IRE
k) . 2012, 36(5): 1040-1043.

(1] =48, 28 ZES . KBRAIZRRIZERIIEHER
BT U] A8 IFE , 2013, 42(5): 119-122.

(12] B . SRR IZTRALK TIHIE L EES T D]
FAEKFIZKEARSE , 2014.

(3] BB, MFx ., X EB . KBRS R E LTI
&L [J]. KIZTHE , 2017, (8): 40-44.

[14] 7% BBW  FTEBE . KRIZEBRINEZELRT]
WITSHR U] pEAERER 2017, 37(11): 46-48.
(15] BA® , % . RIVENESHEILERR V). pEHE

FmEE , 2017, 37(12): 62-66.

2020 55 3 HA 94



PERS | AT

AFE | FEGR

95

E

M el

202048
4812H

O —FE L. HFIAEAF
LRMHEMMNBRKEME, PRRESEL.
ENREFRMARNBER, PRZKM
BEk. BRANARNBERE, B
MftmzEk. HER S F SR AERAIE
&R, 23 RiRE LTSI KEKE
WMEXTRPPPIHE A B#r. D
R EFRFETT 4 DIRE: g AR 2 F 5 31
7 25.5 (27T 24.394Z o5F2409 {7 7T
% 22.68 17T o NEG TESAT 0 25 £F,
HAh#igHA3 5 N E R 22 .
48138

o3y MR EIB R A RAER
36 E PRI 1 F O FTER AR D LI B FF
RIBFAIEEREL. ZAERKESF
FRV/AIZE, BRER A XA
FREeRT BIX—KEREIF.
4H15H

R RS A BRI I B #B &t
RSN THA 8 75 1E & P,
BIFTRA X AN NE A BTHA S
T, R TREMS. EFHHHEAN
MENLRARSIAMARH L, KT
HFrEiEEi (DEM) S5iEsiikERA

2020 5 3 Hj

DASHIJI

2020 SE B _FEN

(SFM) , BiTREE SR AR L TE
=47 R, REBHAHATHE
REE
4821H

o E A AHSRE R T BRSO A 8
AEM BB S TRERAAEEN
10000 3273 KARIZRAR 2 SAE It
R 2 S (H5689) IIFHis.
4823H

ol E T HKIMEREERN
4500 77 / B E MK RIZR A “ KU
187 BT B LIdATES, RE
REBTIRABFAR. “KIN18
BIC139.54 K, BFE 28K, BRI K,
RAFER 35 K, ik 1275, RN
fise WM. SIREEH, AEERL.
BB BN AEMBBRILE.
4827H

o HATRFR B LA R EA X FTE
By iR RO SRANHR R B B PRSI IR T 72
R T
4H28 H

TR ATE TR /I HirS
BE N EmAESKESRT 212,
ZMBNFAEENIET, BRIE
361MA, TEBZERBRIE. F

|

FEGHR

=

yilml
el
F}d

BEAIRIR. AEARBRE.
4H30H

o fIRERMNEZERE 30
e AiE — H TIEfUER R TIE
LYG-302-H3.1 #R B — R IR F B 5e
Yo EREE 0 DMEIE_HTE
EMEERRETRESE. XFEEFRM
EROCHERNSEEREIE, &R
B ER S ISR v TR
MERRIRERBIRA. #ILERKPEH
08T PR X M E R AERE 5
2020558
5A1H

orh ZAfii/m HRAEAEEX KX
U X ARSI KR B R T2 I T
T
5H6H

oz EfRS M LIBTHHNE
SERMT EARAK ~ HEHENES
IR FRREXAL. IR LET

—ERHET BERANUERNERAERE

2, thEERRAEN 172 TNERKH
Iz~ .

orh 3z i /m AR AR = A LT
RERIEF A TN T AE—H

L |4

N

cu

TEMmT (S14%5) , HiRS FERH 2.4
25T, ZHENUEE IR ARERIETE
FIEN T s
5B7H

o Fh Z RMRIRB AR/ T
72 2# RIFKAEM LR BRINE, &
THRIERAT 2 RTH T RAES. IiSE
2# RIAI 5 BEBEARENEITR,
HORE TN 5 S i 8 TR e THYHR
A RFEERX, AED/\HT
72 2020 )i 5T T B2 IR SLEAL .
5H10H

O R T ELR RN E R TR
RAOERARFRER I E TR
XZ MR REDRE “Bfi—S" EX
FF IS ZMIRINFR, BAhR
B2 HE— 25 R A SR A T AR 4R
AR SIRHENEER
5A11H

o TG L (KB RHBBRAR
W E RS SR B T2 X L5 RIT
B WITEENBERERA KD
W o HEARERAFRHEHITE

orh %z — /R E SKAH R K BX & K
Th FRAREE R A AL X 25 HE T 3R AER v B At
Wit~k PPP INE. HESIRE
FUBY 55127T, KA ‘PPP+EPC+TL
TR O + e AE N2 B ER,
BIRG1ERN 20 .
5H12H

oEH EfLE TIZRRAIFN “HREXZ
TEARRIRERRE" RSLAFTRE.
ZERESRE T RAR S T A ESE—
IR, ReTREXIERBAKT
FUEER TIEPRERYE, hhSFRZE
BUARAREUSIRIE T (AR B
5813 H"

o <2 [ R IR AR e FR AR ER K HE H
i X —H TR AT 1A SR 5 2w 5 TR

B, BXEAR—HITRELTFRIHEIX
BHLE, ERABE/ARRNZOEL
Xz—, 1HHI3E% 8 4> 1000 M2k % M
HIAM, AKERLKE 615K, FHEN
BRENMIRE. [HPK. HERH. &
EEHAESRE. TESAHER
2346 F, SIREMELN 7 1Z7T.
5815H

o E X T48m R E LT RIRE
MIE 1# BASREEE - B3R TR
STAKHOUTS
5B25H

oz MR A AT A E AR
FRRXRKIUE—H TR M REURE
IIiE (DFG-HDSG#rER) IRFIZET,
10 75 I 4% A BT AR 7T 2080 2 B S22 5
B
20206 B
6H2H

oI HEEAHINERRARE
TEMEL, EZMEAHERFAH
HMFFE BB BT EFENE
# 118 STNEMIRF £ 1Z
6A5H

SN AMAZEEERATEER
BERDESEENEBRIR TR
Wi JLTRE A RATIZER, BR
HEMLETKE, BEENERNE
NEABYEREEGHERE “BRKE
Sl ayES N
6H11H

oE ZEREIRBFER
FREIRAL 55 Ui 2020 FHEH K.
Sk, RESETHRTHT ZFRER
2019 £ E ‘MERHNE RHT &
FRER 2020 £ “HMR S EHRE o
6H12H

o E AR E R IR FRD T SR
AELIREELETI. ZIETF 2016
F7RAL, AEIH 2 1TA, BE

TE T XERAT B0 R5EM -
6 H22H

o MR AL R F IS
R B R ARG B8R RAEFIE
BRABFAMEINPIROIAE KER
R —IE R R M R S SR TR
EPC O&M R&BINE .
6 H26H

o =R HIRA & ARIEH
BEXBIERAKEL | &, P
S|MA 59 12T, TH 501 HER. %
T B 2 H E 32 SR AR IR RRIEE XU
FIE.

orh Z— i o HilE L8 E FUXE R
7 I 2 B TT ol 3 g B B AT B A i
IWYTFO6 i TH. mMBENF=R
AT, 21K 28.69 A8, ETHW
BEITOFE: THEE21.81 A8, B
ZHE387.92 7, BIEHE398HT,
REMIA 41.84577; FAR 1 E. X
By 6 B FUINET 6 BE. BIBTNIZ3Z 2 &b
fFERX 1 4; TFIRREKXER 326 fa
RET R 54415, HIERBEE 134 E,
RIF 16 BEo
6H30H

oZBEMKINIRE ‘TS
ALEBFAETESEME, RERRE
BEBAMZRITE LD EMNE L
N, BEERRSEARLEE TG
A S5 S A KRB H TR SR — 25
6 H30H

o IEE E iR 1% 7% FE 1 B9 7 AR
300Q 7374k HAB IR IZ M ERES
BT REABAAREXFLEE. FF
T i A 3000 75 55 4% B Al R 2
AR MR ERURE). B
BER, XKEfE. HREEEINRERE
ML TR, AELRMRAITEES,
R R AERIE. AN AL, ARAAER
RIERERMBRBENES T KEHNE.

2020 25 3 H 96





