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Some Views on the Comprehensive Control of Rivers and Lakes
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It is of Great Significance to Promote the Comprehensive

Treatment of Rivers and Lakes and Coastal Restoration Projects
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Since the 18" National Congress of the CCP, the Party Central Committee with President
Xi Jinping at the core, has attached great importance to the construction of ecological
civilization. The 19" National Congress further proposed: “We rust accelerate the reform
of ecological civilization system and build a beautiful China”, “We must focus on solving
outstanding environmental problems”, “We must speed up the prevention and control of
water pollution, and implement comprehensive management of river basin environment and
costal waters”. The intensity of pollution control effort by our country, the frequency of new

regulations, and the standards of supervision and law enforcement are unprecedented.

In this issue’s Special Column, China Dredging presents articles by experts and scholars
from Hohai University on subjects including costal zone restoration, river-lake comprehensive

treatment, etc.
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Practice and Exploration of Coastal Zone Protection and
Restoration
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Abstract

Coastal zone protection and restoration project aims to build a comprehensive coastal protection system, which is an important
measure to improve the ability of marine disaster prevention and mitigation and promote the construction of marine ecological
civilization. It mainly includes two parts: natural ecosystem restoration and ecological construction of artificial protection
engineering. This paper expounds the connotation, measures and practice of coastal zone protection and restoration, and
puts forward some suggestions by summarizing engineering cases at home and abroad, so as to provide reference for further
development of coastal zone protection and restoration project.

Key words: coastal zone, protection and restoration, ecological hazard mitigation, marine ecological civilization
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Some Views on the Comprehensive Control of Rivers and Lakes
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Ecological Technology and Its Application for Vegetation
Construction in Coastal Saline Soil

HE: AFERNANEBEFESEERFNE, EEERETEREREEEFATEERFNERELFZ—
FERRRT AR ERNRLE T, BKENRME. LRGN EYRBMERAEN. AER T RSERERNE
REBNEZRRS, SEMPIOERRTRAEWNGH LEESERMEYRALR, REMRTIERLRIR. R
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Abstract

Ecological restoration and protection of coastal zone has been focused on in recent years, and vegetation construction in
coastal saline soil is one of the important work. However, the hydrodynamic conditions, soil structure and plant types in coastal
saline soil are different from traditional agricultural saline soil. This paper describes the major obstacles to the vegetation
construction in coastal saline soil, including lack structure for silty saline soil inhibiting soil salt elution and development of plant
root system, the severe evaporation of soil and the rapid accumulation of salt on the surface soil results in physiological drought
wilting of vegetation, soil hypoxia in intertidal zone inhibits root development of transplanted mangrove plants, lack of nutrient
elements and low microbial activity in the coastal salt soil lead to poor supply of plant nutrition. In view of the obstacles, research
and development of ecological products its application for vegetation construction in coastal saline soil are introduced, including
the microbial products of improving coastal saline soil structure, microbial base products that inhibit the evaporation of coastal
saline soil, research and development of mangrove planting matrix and its application, plants growth promoting microbial matrix
for coastal saline soil. The ecological technology and product is helpful to improve the survival rate of saline soil plants and
improve engineering efficiency of vegetation construction.

Key words: vegetation construction, coastal saline soil, microbial technology, ecological products
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1467 DR/INETZERRER MR “SRINEE R RHUEBE R
AEBHIX Tk RAFAETERDS . SBBKF=FRESFXNEE
ESHFRIERRARER. B2EEFTO . LA
FRUESRRMOE TS, VS HERIR, RE.
ME. RBHERESZL. “THA RUXINERR
IEEBEMASIERE, BRLLERXT 10 28
HEE 150 24, RKEAGKRLSKERN 57%.
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RIBEMESES, M EHEXKEBS LEIHBETIEK,
BETIEZNG, TRENZE, TRSREBIENEFE
RE, EYEETOEE, ERERzANGER, T2
XNEEHITHR. BRI FRERFLBEARZHEER
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)2 o

BEMERERILTEF ZRERPFTIGEA, 23
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BERR A/ NA B AR EL B, 18 ERAKIRATEE S BURR
R, WINFLBREOR DM, MRS KR E2IRE
MOREB—MEPRNAESR, BKZIEINE, MREFYRIZE
HEIZ, KALEIRFRERTERE HIERSH.
MEMERARBREY 2 BB SR (v-Poly-glutamic
acid) EARFEASMFAES ", TERTFRESR. HRM
BmETY. AMREANBSFAEIARBEREL
FABINMEMEFER, RETHE (Brevibacterium
flavum). 25 EEHFTE (Bacillus amyloliquefaciens)!!
FMEGEVIHTESLE, W HMERERERE T4
MR RER Y, EREREMESTEE RIS Y, M
k=R B HAEYER T A EE R m T ER v-
SRAGR (A1) , IRLBEMFENR.

X RATE T AT B B MR T
HRFR (FFENS 7L201310307877.0) SERARERAA,
TEPERZMERSRR R, LIEXEARGEZELM
(B2 , TEHANEFE>02mmPEAREZIEEM T
293.5%"¢, LIEFEMAEHEMT 50.0%"7; LIERAL
MRE. EEFREFAEBEKESZNIGM 6.8%. 9.8% H
20.0%"Y; HELBAKZHIRPRELIEINATE, &
90 RAVSREIK AT BN, 3 IZ RS R = 0-30
cm HETAMRSERET 39.9%"; LIERHE. HE.
WEE. BEHE. ShE. HEBRMRECESMEDE
BREEHEM (P <0.05)". EEmsihtNAMEYERSRR
in, AT EERRLIERE . ST IREMRERE,
BRMRBLEERSRE, BATERSERERNIRE
#EiR (B3 MEEHFERXREEMNESE) .
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B Bt

b
E 3 MARTERAEEEBENEKRR, a 2016 FIIHHE
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2 sl L IERANRENE~R
EEBERASUMER L, HRRBEEYVED. RE
TERRELEY (B, RE. EE. AE%) HED,
BERARAMREBESSBERLBERLBRA, TRWNN
BREZIBEREENACHHEE, TEXLSBESRE
BHEHEREAER. WREXBZEALLIBEBELN
BRI, FANBEMEZ HREEER, Ao
WEXTEZEREENFERERTENTEDRA. B
MEREWEIRTRERA. EINML, RALKEHEED
FLBEERLATEBREEN. MEVHLAEASEHAERNHE
/| FEER, BENMOERERNERBEY. RE
MROHMEMEBEZHME (Microbiological Covering
Materials, MCMs) EHEZFMEHKE AES (Mucor
mucedo) 2820 Btk FEFT 4T 4 B H BN BB R @
MCMs SR E#ENBE M/ (B 4) , ALlEEBSM@E,
HEVMEKERHS B, EVREELY S0/ Em e
REMAR, HAMBFEMERFILE T, MAEYE
LERER, BE /BRTHETZENER, BadER
BE, AEVRPER—BEEIMFNEYERE (B4C)
MCMs ERMETERET E VAR IABE RAUERNT
AR, AL BEREHIBEZEVBETNSRESEN
E6Y (SREBLABHNSHEHEE. K. EXEH
EERER) MEEGHK, SXEBRLEKIEENE
R, RAECEMIBMRDEEL, KANHERN
axuEE (WESIS) .
HEMBHOMCMS™ (EF LB EHBFNS
ZL201710411417.0) X¥#TE BIREMREHREIRZMER
*B, MCMs BEREBREIZMbREYE (BHS) , B
HETIBEMAEEEER, AREYEFRTZNENRD
BiEm, TESHEELS. ARERRTHEYRED 16.9-
51.9 mg/kg, MCMs BEZ—MEMEKAERE, 030 cm
TEXEBKE -5 F 60 mg/kg, iRETIE 135 mg/
kg. BAMRTIEERYHERE 80 mg/kg, MCMs 438
Rim AL 229 mo/kg. RIGMERLIEBHRELN A 0.5
g/kg, MCMs BELETANE 6.46 g/kg. #KEHRES

17 2020 Z 4 Hf

52058 | RES
RY PEERA

MCMs 3R 35 T 1R 2 %X 85-87%. MCMs %28 %
EA, BERFALENEYTEH, SFEIEMEYDBRY
EABIBRNENEFRTRED. BRRLET RATR
P. K B2

MCMs R Z2 BN ELE S, BLe2xKY
B, BRKERKEES, HRUKBRHAESEREM 2.72 3,
BRFHAMRSELIBRARE, XANHLNEEBH
Ko MCMs (B Z BB FIMBEKAS, RIE KA, &
WBERERN 25.43mm/hE, MCMsBEZRAEZER
37.02mm/h, 2XEHLEM 3.02 5.

B 4 MEMBEMEZSE  a MCMs Bim[E, bMCMs 48
T9E, c MoMs EEZZAFIIRBERA

(& 5 T =0 MOMs 7B AL IB EE AR E

3 OtEMEEER

IR EEKERT R TATSREEEEHDHRER
AR, BEHERKR. RIESERRTR. SPEYS
BMEESINE. E=1TFK, 2RAMMNEFRD T
18%. fESHAMNMBIEFROEBRMBRLIIE, BOK
BURRRIE, BERGHERR ", RAUMERHERE
XETEHZERRNGE, BUFRME. IRLER
AEENAMEREEXESE, EBEMNK. B 5. A48
ERUGREVERKLBATRONER, HPES25E
MIRANELURY, EEWEYEKNEERT. BET
ERRBRTBTEEASHMESRSE, TEREME. £
KESEH XBNEYRREBKPEFTENESKET
TEARPHIARE (DO, dissolve oxygen), 3§FKz]
NEMEEMABRENSE. IRANBEIERERATA
fRE, TRURHEYNAEK ", EIKTEREERIR
BEXNKFERAEKFERER, RERRTRFEKERE
MEE, WNKBERRPAREASE, £EXEKERENT
BT 2123 EHEERIBELEK, BRKERSE
SEAEFREKERIER 27%, HNTEARESET
DA I Y ESE N EMAERY, (ZEE IR D 1EIR.

EMR S ENTIGINE A RERE, WK HES
FOBRRIRE, RxBUERAE—ERE LEHKZIE,
BRI, WREREMERT S MAE L LIBEY
FER. AARENEITHAENR. BE. RRNR
TEM M ESRER, BYEYMIZHRARA (B6) , I
RAMRAIMMEE T IBARESEBAMNE, HELIN
EYEERR. 1L H R IR E e R R ",

b —M{EERRE (ZFHES CN202010105877.2) %
AEEEERREN, CHERSEASRER (Lt:
ek UERD: IREERSE =40: 20: 10: 3) FOEAATIEARLL,
BEEHABIAK, ARTEREFRMERLE, 24
BRRRBKES BN 39.6% F1 25.6%(P < 0.05). I
R R (R T K SRR ) AR R K,
EANTFHEREEKAEE (B7) .

(g )

T} comceniralion

e 2at TR

DO concentration (mg/1.)

(g )

0 coneeniranion

2o T

(c)
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B 7 ERIEEMR (EHEEEREEH, AAZEBELIIR
4 R TR EDRERR

EEEMRRSELIER, EYBITIEMNMEEAA M
. BRI ERSS MR K+ F1 Co2+ IR U
B, YRR LESHSSERTE, BEEEETR.
FEEHRLIBEPAMAFSESZ, TFTEYREFIRRA
ExfEFOtESHRME. MEVMRTEEMCERE
KEENITESEE, ORBRELLBVRERTS, B
MM EN DI E. REANBYEREMRELILE
HREEDREFELIE, BERSMEMEMERBERA
2 (Trichoderma harziaonum) T83 E#k« ®RIEARST (T.
asperellum) 12 E#k. MEZFHEITE (Bacilus subtilis)
DY W EIREMAEY, LT —RyMRESR ", %
FERERSHARIMERES. B0, HE. KBELE
RMERFER (B 8)

RIS RN T 183 Wikt R (Rt S & L IFBEYAE KK
e, EERtHEEEEEART IR, FRKRB,
ExtiRAEEE, B3 RA~MAMESHEEM T 827%, F
E#EmMT 119.3% (P<0.05) , WEEHKANFMEE. Gl
. SER. TAMRE. K+ F1 Co2+ fUSRE S 3L 7
77.5%- 58.3%-. 86.9%. 58.7%. 79.3%#0 38.8%, 7
ERRAATIEE R T E BB E L i
Fe /R A RIRRTE N BEEM (P<0.05) , AHIIRRME
TIMNAE ZERERREERMR (P <0.05) . LEHHSS
BIMEYIMIERR, EEEXBERME B REFER ARG,
A_BNREESSEANRESY, 183 AHEEM MR
= T CAT. POD. SOD 7 PPO &Hi A kEEEM, R
BT TERSSENMERRG, EHREEZEEK.
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Nea aders of China Dredging:

S

n the development and construction of sustainable energy in human history, offshore renewable energy is receiving more and
more attention. You can find articles about offshore wind power in past issues of China Dredging. In this issue’s ational
Vision, we will bring you two articles about alternative forms of offshore renewal energy: ocean tidal energy% n wave
energy.

The first article, A Review of Tidal Cui rbine Technology: Present and Future, authored by the Ele )d Sustainable
Research Center of Delft Univ chnology, offers an in-depth review of types, install thods, comparison of
motor types of various kind id ine generators both in the market and under development. Based on the review and

comparison, the article put its expectation and forecast of the technical choice of tidal power generation.

The second article, A Reasenable Evaluation Method for Wave-energy Converter, from the School of Mechanical, Maritime and
Materials of Delft Un i
technical and economic benefits of various kinds of wave-energy converters both in the market and under development. The

of Technology, proposes a comprehensive evaluation method for comparing the comprehensive

article also pointed out the technical difficulties yet to be solved.

We hope these articles will give our readers a quick overview o kﬁstage of tidal and wave energy. We encourage
interested readers to contact us to further discussion on the topi

N

Chen Xiuhan

Senior Engineer & Researcher,
Delft University of Technology
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Abstract

Based on the rniurnerical simulation of the frequency domain model, this paper establishes a reasonable
evaluation method for the wave-energy converter. In this evaluation method, the optimization of the float size
of the wave-energy device and the power optimization of the PTO (Power Take Over) units are simultaneously
considered to maximize the technical and economic performance of the wave energy converter. Based on
the reasonable evaluation method proposed in this paper, this paper conducts a technical and economic
evaluation of a point-absorbing type wave-energy device for a specific wave position, and considers two
different PTO control strategies. The results show that this fair evaluation method helps to improve the
technical and economic performance of the wave-energy converter. In addition, this article also makes
comparison among three commonly used wave-ancigy converter size optimization methods.

Key words: wave energy converter, reasonable evaluation, size optimization T P
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Abstract

Tidal energy is predictable, which makes it highly attractive from the grid integration point of view. Recent
years have seen the growth of the tidal current turbines over the traditional tidal range technology. This
is primarily because of the success of the wind turbines, which are in principle similar to the tidal current
turbines, and the high cost and environmental impact of the tidal range systems. This paper provides a brief
review of the available and proposed solutions for the tidal current turbines. The idea is to give an overview of
the different types of technologies involved in the tidal current energy conversion systems, rather than giving a
summary of the different market solutions. The paper concludes by highlighting the major challenges currently
faced by the tidal current turbine industry, and an indication of the present trends in the industry.

Key words: state-of-the-art tidal current turbines, iim-daiiven and pod configurations, flooded generators, mounting of

tidal turbines, floating platform for converters.
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CCCC Tianjin Dredging Co., Ltd. Master Workshop
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Thoughts on Functional Orientation and Basic Construction
of the Master Workshop of the Techniques and Skill of the
Dredging Engineering Vessels

HE: RRTUBFERNEXMIEZTEMERZANG, X2 T IEQUEAITE TR
FEEKEr, DR TN EEMATTE, EXIMENEELM. FRGEFRER. REERA
A1 R TRAEER 2R L. BMERALZRERMFREANFTIEB IR AFHRER
TAHRREAS BIREE T, RRFTERM TR,

K BURTIEARAN; FRBEASTEF HiK

Abstract

The first master workshop in dredging industry is established in TDC. Aiming at this brand new field, the team of
workshop combines the research with practice and takes the techniques and skill of the dredging engineering
vessels as the research interests. It proposes the plan and objective with the focuses on the position of workshop, the
characteristic system construction of inheritarice, the fostering of talented person and key skills, the building of the skill
station on the five-star vessels, the infrastructure construction as well as the R&D of techniques and skills, which aims
to explored new approaches and working ideas for promoting the cultivation of skilled personnel in dredging industry.
Key words: dredging engineering vessel, technical personnel training, planning
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Abstract

Comprehensive reclamation of river basin realizes the integration of multiple specialties, multiple projects and
multiple objectives with significantly systematic and comprehensive, which involves not only water environment,
but also water ecology, water security, water economy and other fields closely. Therefore, it is necessary to make
use of a variety of means such as economy, law, science and technology and administration to integratedly
manage. Based on the Pearl River Basin as an example, according to the problem of water environment o
the Pearl River Basin and the characteristics of watershed management in China, this paper puts forward
governance ideas and solutions of comprehensive reclamation and exploitation and protection and discusses
treatment pattern for the Pearl River Basin. The paper aims to change viewpoints that human is opposite to
nature and anthropocentrism and realize the concept of harmonious co-existence between human and nature
during comprehensive reclamation in the Pearl River Basin.

Key words: the pearl river basin, harmonious co-existence between human and nature, comprehensive
reclamation, exploitation and protection
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Effect of Entrainment Coefficient on Numerical Simulation of

Jet Scouring on Fine Sediment
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Abstract

Scouring is an important issue in hydraulic engineering. In the numerical simulation of sediment transport, the
selection of entrainment coefficient is particularly important. According to the numerical simulation process
of water jets scour on fine sand, the influence of entrainment coefficient on the scour rate of sediment bed
is discussed. The scour pit depths under different entrainment coefficients are compared with the measured
experimental data. The results show that the scour effect is sensitively influenced by the selection of entrainmerit
coefficient. Greater scour rates have been found for larger entrainment coefficients. For the water jets scour
process of fine sediment, a smaller entrainment coefficient is recommended for numerical simulation. This
study can provide a reference for hydraulic engineering projects which need the results calculated by sediment
numerical models.

Key words: water jets scour, sediment model, entrainment coefficient, scouring depth
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Development Potential
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Abstract

Developing marine industries and establishing a maritime power, proposed in the 18" National Congress of the
CPC, has become China’s national strategy in the new era, and the 19" National Congress further put forward
to make coordinated development plans for land and sea and speed the construction of a maritime power.
Xi Jingping’s congratulatory letter to the 2019 China Marine Economy Expo also stresses that the ocean is a
strategic area for high-quality development, and that the country should improve its capacity to exploit more
marine resources and foster and strengthen strategic emerging marine industries. Based on the study of the
policy guidance and current situation of China’s marine economy, the developing trend of the world's leading
marine economies and the internal market rules of marine industries, this paper analyzes the development
potentials of China’s main marine industries, and then puts forward some relevant suggestions for market
players, which may further stimulate market vitality and be beneficial to construct the maritime power.
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Study on the Optimization of Operation Point and
Construction Parameters of Small Cutter Suction Dredger
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Abstract

In recent years, the environmental pollution probiem of rivers and lakes in China has become increasingly severe.
Water pollution from local river sections to regions and river basins, from single pollution to cornpound pollution,
from surface water to groundwater, has severely restricted the sustainable development of water environmental
protection. Environmental dredging is an effective measure to solve the problems mentioned above. Small
environmental small winch dredger plays an important role as the main machinery in the environmental dredging
project. Therefore, higher requirements are put forward for the optimization of operating points and construction
parameters of environmental winch dredger. Based on an example of a project, this paper analyzes the operational
points of small environmental winch dredger, the solutions to the emergencies encountered in construction, and the
optimization of construction parameters for the project, and provides strong support for similar projects.

Key words: small cutter suction dredger, environmental protection dredging, operation key points, parameter
optimization

2020 25 4 £ 58



hERS

FARIRIR

0]y

AR, EERRKFEARNBRAHES, /)
BRI RIS KRN TTBHERR. 5
MRS, BERSH IR, ERNFREATHS
2.

BURETRME R, HEHE KA HRRETE
RIRAGILER, WAREREIRERL, LEEL
BLERKHIE, KHARBIHERTHE, BER
AN L PR AN, § TEN TRREBRHFH,
AHERBRGHEEFEL.
1 MRIRRIZ AR FE R

B BB RIS B i T Rk % 3m-3.2m
ik, RESRT—, BEE2M, {E-1mEd, K
R AR 3.5m, AT NG AR T A T
R EBAREHT AL

I
BERG

B 2 2mfnFEmEE
11 HERENRIRNXER
ARRMSEATYS, LHAKRBRXN, WAER
ZEEEH, EEERANEY, BTN EREREEE,

59 2020 2 4 HA

SR | hEmS

79k AWM B SRS, YA RIRRTF;

L1 TR REfRRN, NRZIEIREEEBHN
2R

L2 EF XKL TN AREF R ERA N EBHFEL
7], WM TR, BREBENEISNRERE, SRER
GIERL AT ;

1.3 AR RN EF IR, BERE
RERMEEHEZR;
1.2 BREDETFHNREER

ERELIH, ERZGEINNGE, IEBED. &
NEH BEEA HHEEH. sT=NMEABRERTUE
NEEFEREBRAMBERGRTHRAE (YPREE) m
HERGN. E—RNEAT, BBENTURENREX
ESHRHINNBEX, NFRTME, KITEHNERAR
ZHI7E 1OMPa ZER AT, MEZEE DB 0.05MPa Bl
SFERENR AT EN HEEENNR MO GRHEE) «
ER. EHE (BLRED) SUK.

BONMEMNEEXT, ZHEIRE RS LREN
RN EERAE SRR SIRY), FUREBLE. #
KR ERENMISHEER, FIBARMARNEZITRES.

FEEGIRMBELE, NRIEEFRER. 8K
MEEZBRM. FIBFEL, ZEBL. BEZEEHE
S, REBEBIEEEREER,
1.3 BH#IHE

— MR, RAMEHRR 8 KERHNERH, TUSE
L. T UE. SNABBRECRHM 2SR ZBH.

1.2.1 FEER R PR ASMA B HA, FERREER
AN, BERERIBHSKYT, MEWSEERFRT B, W
HRGT RPN E UL, XN (R SR T E RN
B, MEXRSELRBITELE. &K, SRESGENMR
1EREFF.

1228BFh&E, XKAKT], THHREENE (&
MAREKEE) |, ERMARESIDRS. BIUEBE, K
KRG AR R H .

1.2.3 AR mESRERE, FREFEREFR, &

STREKE, FENEEBL, SEEER . FEEE
KERN T FIFKAHEENPE T, BRI IR,
B A PR BE ISR S

124 BB ERImE, FHMEEKE, BEESELH,
AT 5 S LA B B B FR R T T

1.2.5 B NRREFHINALD, TARHETHEA
I, BAMRTFRER FHEE THRE, BKH#E®BL,
ALEEERNEEZH, RFAR . RIFATERRIER,
R EEB R R EFE 100MPa 24, M#ETHER N
FRE.

1.2.6 FR BB, @R FRIT], KREEL.

2 i THEprSEIRIR A ER IR RSN
2.1 SR B LA

R, THN, #XAaRUBERZLE, FE
EBR, FERIEBRHE LY. XN FER B
MBIZEARENT (TFRL) | RHOBRM, EWRE.

IR, EHEN, BAEEIEERREEK
kY, EHERARBEMAPHRE, TEREZVLERE
WHHsE H N E2RAEHER, A RE LS.
BB ELHEBEAIBRE M.

2.2 5 R (TR

ETHENE#EN TRESTE, RATTEEFRES
SEHAKEEH#SE, ERATETERE. XN
RIMMER N THARUAEERA, FHRBERS, L
KEWIERB L, EHERIAEBIRRAE, EHBEEL,
EHEATFKENL. ZEREBARE, —ARBEBHY
KL, H— AFERERLEAL, AR EHEE.
RELESTH#ENRE, REMEL.

WMPIEAR, ETHNNIBREBL, E#HE (1)
SHEE—EMAETH, IHETEZEHENRNEEHE,
G SRR .

2.3 KJII&SE

ERLIH, MFREERE, RIIERRZEITREN
i, NEXART], BREENZ, BERE, BIFRES,
ELTIRNRBRRBELTT. WE XN HITEE,

BEDLMGFAR, JERIEEZEREN.
2.4 [R{IETHTER

2.4.1 HUPRAIHTR

BIPRA ST R — R AL AT, BAIETIR 587,
ANELEADER, KTNRACEERE, EBEEZTN
R, MRMRARKLTT, ME#EE, ZEFSRREE,
MU RIBRAIST. MR, FWMAHENKEBBABEX.

F—hE, ARENNEZERARMULR, EA
WAL BH, HVENE, ARENNAIRLAEES
7.

TP IR, BB E, WA RFE BB,
WEEFEHEN, TUEHATTEE, NFEH, WK
BREDLIN S B LHEHE.

2.42 FIRAIHTR

—REETRHEN, BESTKE, TEFAKRE
EERIBIRERE S, N B LGT IR, EHATIRERTER,
FRETARAIZE.

WY BRI RSB R AR, BAERAMYE
AR TABTHT S
2.5 if17]

BEHLESEIEINR, TLRAIETZRIRE
BEEMGEMEX AR, EHFERE (KE) REAHR
TR, RIETEEADEAN, BIKRRTE, BN TEF
ROHRZEREM I EAHFATE, BAERIIEH TR
MRARELXKTNERZENRARIE, EIRE—FIME
RE. FERRESTR, SRETAN, FHEBIFERE,
BB RERER D MRENERDSZBENLIE,
WHBEXHALKT], BIIERTIES. BEIRY, LA B%ER
et FEMBEMRRHBITRLT].

2.6 EH#

wERERE, RARRER, BHEEFHIER,
BNESR—REBIAEHEEERE. XNAEETH#HEK
BATEEAESN Z L 2m HEZRIHTUR T .

261 AT EERSBNHMERARB SRR,
ROERATILA:

2020 25 4 Hj 60



RERR | FAE

(1) FEIRSEERR, NMUYCRHLS, NEHEENE;

(2) KELMBBREZRZNEN, ERABRBHRS,
HRBTIBESNEE OHEY, BREENESRE (1)
RURIE;

Q) ZAELRERED;

(4) RERY, MBRNTK, BADIIREHRIE,
5 AR 6 —uih E 5

(5) MAED, KREARE), RBARRREAN S —whER.

2,62 FEIPEEER, NMUCEHLE, WEHEANVE;

263 F LNHEBREREDEN, ERGRBENRS,
HRETIBESNEE A, BRSENESRE (1)
RURTE;

2.6 A EAREREL;

2.6.5 [FEEHe, MBRANTK, BATNHIENRIE,
5t AR 6 —uih E 55

2.6.6 iz, REAE, HHAMREZEDN S —HmEH.
270, R

REHZHRIPEBINERL. BELAERTR. HE
RIAKARACIRZSHFI Mo

WO, NMER, BEVLUNS, REBBIHRESR
KE, FIRELEKINEREORIRLE. BL8TIEH
FRHPARREERD, FARENTEATEO.

BRE, RBOERET, BRESHEBKRLE, B
R BARREEARLARS, BHREET, BHaY.
3 MBRIRIZIRARRIE T S

R LSBT EIRERMMEREFMUEXFER
WE, FRKEIHESSIGERHTLERE.
3.1 —RIBEHRIHEISH

3.1.1 #HBEE

BBREREZEEEME, HRRZREEXT
0.6m By, ##5 3 BEEARHI4E 6-7m/min, B RERE /AT 0.6m
B, #BEEZRSGE 10m/min £H. E—HEERBH
REFHT, XMEERRK, XEVNEEE. #HBHI.
LHEE. HETLTIENUE. WHERTRLEFR
REEMEX.

61 2020 ZE 4 Hf

SR | hEmS

3.1.2 I EERE

NERiEZ, ABERESEREEEEBAME, 4
BEZEEEXT 0.5m i, BI#EIEH £ 0.6m-0.8m,
HIZREE/NT 0.5m Y, BIRBEESIE Im £4, LI
RETINLESAMT, BEFZREEIEE,

3.1.3 & TIEE

— MR TIFELETE N 16-34 88 / 5340, S EARIEALAA
1B MECRENLR. BREEME.

3.1 ABEMRE

ZRNZREREAMRTHITHE, THEIRZEXFE
RBITERE, EBERTRAMETLS % S0m. EHEE
EHEBFEE SOMm MEM EMBEBE 2m, #BRFS5%
Z AT ERI R B R H IR TE.

315 KTNHIEE

KINIHIEE—RIRELTERHE.
3.2 AT HEISE (DORAMRNE)

3.2.1 EBEREE

AMBERRE—TIRN 1058 ER, HAIET] 4
o8, &716 5%, NIETH#EBEEEAE 0.15-0.2m/s,
RTIMAE 0.1m/s At

322 R IEHE

B 0.5m, DABSRETIHITELA I, B RIFZ
[EHEIELLE.

3.2.3 K TIEE

BRI AERRELT], BE—20 22%, EN
XA E BT BN EER K. S TRIDVEERE, @
REXANEEFERANIRE, BRNENFENNRERE
BEILT £, FRAUMUREERNES, BROEE.
MR RTDVFRIZEE] 1 980 30 UL, WRERHZIE

EO=EERS.

3.2.4 %

AR TERE A 30m. RFEERAEESFEE 30m
A EMNEBE 2m, MWIRFSF 8 T 2AE R
RHIEE.

325 KTNHIEE

MEBRKIIREMFZLRBE, RAMRKITER
1.SmZ#H, Hig b, JUEmMBEMEL, YEEENZA
KNERO0.S &, Bk lH, ERXHFNIEEE,
KIENARK. RELFERALRIIENNIZZEH#E 10MPa
Th, FREEBHREIIER.

DURTUE LB T, SURMARRAVIERE 2m
EEl LS, BREMAEZR, TRERELFBEHREER, X
EER LD, MERREBEHXE, M 2miZREL, #
B KTIEDERK; MRWIIZNEEBEE LSRR,
e “AREBRE" MERERN, RAMIIRS TR
MFEEDN, BEDRR. F—TZR Im, BEZITIRR
Im, SLPRRM, EREESCRRENERLT, MIIEERLL
—TERES, XNBEIFEHREAN.

AR —XEAHERN, NEEE—TJBY 2m thE
HiTH, 7] BBENHFX, ExNEEETETS,
FrlZBE BB NEGHEE, FESHARN, Tz
1E#E®, ERBR—=)L.

3.2.6 JREZ

SEERERGITE 15-20%. SERRRIERIRIEZRIERMN
BxE. HE. REFSH, FAEBREEFIRELL

{EE Y

1 15%-20% 8, #RRENSSRNNEMSEKEZRE .
RO P R R E R E T I
W=60XKXDXtxv
R W—RIEBIEEFR (Mm°/h) ;
D—KJJEi#EE (m) ; BUE: 0.5
—ZDYRER (m) 5 BUAE: 2
V—RTJEBEE (m/min) ; BUE: 6
K—K IR EAS, SLTDVRMEREX, BUE 1.1,
W =60x1.1%0.5X2x6=396m%h
BUE4 RN 396 m®

it
EFER, NURRIIZRMBREREIZACRE N 7]

P, RAEMENER, SUENZMIL. £E

IR, AREMRMAEREIN, RBUETRAMRMREL

SHTE, RIESBE.

SEM :

(11 B, SR RAREME LR AR T R B Rk
3R [J]. FEKIz ,2017,10:47-48.

2] 8. KR XZRMEIAILANEZA U] FEK
1= ,2010,10:239-240.

BLR, B, PRAMHARIEERADERHX TRINEALER, AL IREM.
SOXHE, 5B, PRAMRIEARABHELZFX TEMBELEL, MBKIR.

2020 25 4 Hj 62



RERR | PR

2RI | PERR

- R 4F =

RTE, W, RE
A RAE SRR TIEAIRA R

Wu Yunhai, Zou Yang, Song Teng
CCCC TDC Harbor Construction Engineering Co., Ltd.

RS B E LU R RBOR G b

Working Principle and Effect Analysis of Water-Gas
Separation Device
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Abstract

In recent ten years, with the rapid development of dredging in our country, a large area of dredged fill has been formed
in our country. Because of the particularity of dredged fill, it has the characteristics of high water content and thick soft
soil layer. If the dredged fill is not properly treated, the settlement of foundation or differential settiement will be too large,
which will affect the later land use. In order to optimize the vacuum preloading process, a large-scale land reclamation
project in Tianjin was taken as an example, in which water-gas separation vacuum preloading technology was adopied.
Practice shows that the water-gas separation vacuum preloading has four advantages over the traditional jet vacuum
pump vacuum preloading. First, low energy consumption; from the technical level to save construction costs. 2. Excellent
quality; Settlement rate and water confent are superior to traditional vacuum preloading process. 3. It is more convenient
to control and manage in the construction process. In the stage of constant-load pumping, the equipment is less and
more automated than the traditional jet device. 4. High safety, less vacuum preloading of cables and distributors needed
in construction site, avoiding spider-web cable lines and safer power consumption.

Key words: soft foundation treatment, vacuum preloading, water-gas separation, energy saving, quality, high
efficiency, safety
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Abstract

Comprehensive in Huanghua port is one of the important emerging port, south coastal area in Hebei province,and it
is theconvenient and economic. From 2009,TDC cutter-suction ship, trailing suction Hopper dredger successively in
the construction. Part of channel dredging, implemenied by the trailing suction hopper dredger subject encountered
some problems in construction process difficult fo seftle in the hopper, the settlement soil is harder than before, shallow
points cleanning efficiency very low . During the period of construction through the summary and the analysis, our team
compiled the the dredging technology, for other trailing suction vessel in Huanghua engineering or similar engineering
construction to provide the reference.

Key words: trailing suction hopper dredger, waterway, construction technology
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Abstract

The construction conditions become more and more stringent for the current situation of dredging market, there are more and more
projects in the fields of hard soil, digging deep, long distance, environmental protection and energy saving, and they have occupied the
dominant position in the market. In order to meet the demand of the market, on the basis of digesting and absorbing the technology
of the existing 8527 type suction dredger, and to study the current dredging equipment technology detailedly, according to the high
and new technologies, such as computer technology, intelligent technology, ACC automatic cutter control system, and so on, Study
how to improve the level of the automatic operation, and the safety performance and production efficiency.and using the principle
of supercharging, increasing the distance to meet the development demand of dredging industry for more automation, excavating
the hard soil, long distance, digging deeper, better safety performance and other new requirements. After a series of research and
improvement, the adaptability and competitiveriess of the 8527 type suction dredger have been improved, the dredging process of the
ship is optimized, energy saving, cost reduction, the realization of the best dredging efficiency, the improvement of value of the ship in
use, and the equipment technology will be achieved with a great development.

Key words: dredging, equipment technology, automatic operation, environmental protection and energy saving, array pitch
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8527 RIS RARMRF 2T RS, 77 BREART
VERIFTEKR, IFEADCEEES, ZELRER.
MEBEEIR . 2K, REMEETL, TREIRSHNHRIRE .
SUNAENRRRERARTHAERRE, REFHH
ANERUSHRAR, MEEENLRETEHRITHRN
#, REREREUMEFHER, TEHER, FHNAZE
IR, fRRKRHEEEEE, DURSARAANE TEMIE.
1 mERBRREES

EtZEkR, AEHEXRIERL. BORIR. GEHE
RMFNITUEX. BERETAMNTE, BEEHLL
RER, MMt —HHE T HRRERARNREL X R
ZY—BZFNELR, #RERRERARELERETERXR
BHIMZML, XEZLEM, HELEMNPEEAKRIZIR
ARZTNIMR. KREFTHLRE, REBAREKKRBEIFMR
BERIZRMNEE, SMEMNIRERARLRIENAN
HRFBRARE, BAlER ERANKBRBLIIER
Z3A%) 9000KW LAk, MEEEIX 15km Ak, MAEBEZ™T
HhmE, RIFEEFERESZ, ESNEEFAEL
B, 124K WL, FMREVENNBEESATHES
i, INNTHHFE, FRERRAHEAET XA
IEARRRE o
2 8527 BRRAIZRMEERASH

ATENFHOTZIRE, REFZHERENKZ
RE, TMRTEFIEET “ERR « a2k’ &
f 8527 BB IZRAR. 8527 BB R IZRAMA HC &
I, RECEHE ZE R RIFAMKRAIZEMR, B
BRABEBSHENMNEE, BHRRKTVIFRR, EMMIRWE
BERE, AR, L. @R, RAED. HE. &
AR, AERMX (R1) EAHEAEE, TELE (R2)
FARKIHEATIE . AT R 1. 2 8527 BULIGAR “e2fr” |
CERT MRRREERSH.

FMERE” . ERE” MEERSH

BK 116.10 5k | BINXK 13670KW
il 182K | &KIZR 270 K
177/ 3.5k | AHEE 16 08
REERZ | 850 mm | HERER 850 mm
SRR EEH
& TJIhE | 1100 kw 2000KW+2700KW x 2
HIhEK
Ih&K:
1960 kW
KT |EE: 249 HIRE HE: 2
% IHC rom IHC BINE: 3626 kW
HRMD- |i&7kRE: | HRHD- R 325rpm

172-36- |12600 m®/| 221-37- |3&7KRE: 12600 m*/h
85 h 85 E3L: 7.55bar
&k :4.4
bar

4500
ME | TR/ EM CAT L&A
JINBF

8527 MLMAIZRARITA=0RR, AMITHKIT
BRI Wik, WORESGE TR, ZEERMY T2
BELR. K2R KEZWRINESERIVEN .
EEEME, BMNEZREFREFTMAT ACC BEIZ
TEFBEASR, ZENLRTVEHEERAREBANRKER
TR, BBRAREE. RIREFRE. HREZEE
MEFERE, REBIHREVNEZE, ERANNEZRE
XFMERF (B 3EREXAEME) , A LAH
TTIREMRE, A TERRENITRE, SUHKEZRIR,
SEZEAMMMALL, EFRENMERBEER, FHERE
RTYEZERFENFTHE (EEREIRIAFHET) .
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3 g&718mhiES (ACC) RERINEE
3.1 KT BENER (ACC) RHE

ACC(Automatic Cutter Control)|— % J1 B sh 8
#l, B TIESER (ACC) 8 FE—RIIURNUFR. &
RS, BRRE. REMRIIRE, ENETEN
B Windows R 4t Fl IHC Systems (2 FF & ko HC
Systems J ACCH BN EKEH RE, BHF—1TT
FNARIZBEEF RN (PLC) ML, WK XHA
—IEEM. BF PCIEF - k588 MNE B A EHE R
& (SCADA) MM, REMZLOR2—ARINETH
PC, #B#H—1E8 ACC EAMIER TR

PLC ATTBHITARAELRY, 51U fRREE. &I/ 3}
RIRFNE. MBRE. HREE. R AZBHE. W
EMMES EREENESHREEMLE. PLC REAM
RAZ R T BIRIEIRF o

SCADA R4t AURBE—DPTTRERAE, 237D
R BRI RRIEA R ANRE - PUEKES.
HhN R (EEAEZRMAAE) AIRIERZHEERM.
R\ERENEAERE, —AHZE AN URM A SITED
HERE. ZRPFRBEEMSMIRE. SCADA RFiLE
AR ENER. ERREARRHR S PREEZHLE
NEAM—LEEE. REMZETAE. ME 2.ACC 25 2%
DUH B

2 ACC#ZH| RS
3.2 &7188NEH (ACC) Ihge
ACC iRt =FMITZIhat: SFEEXLIRN BhsEE
H, SRREREEEIFI2E.
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3.2.1 BENEEIET: SEEBEHET. HRIZEE
FMME A FiashiEd, eNBIRALIFIERERE
EH.

3211 HBEHER: ERABRBEE. FAAFHE
BEE. WEARTKELHRGERN, BUEBRBR
FEHRM—PARHE, BEFEBRE, EEE
MRERBRE, EREIZETEANEFHBBRERE.
AR NELBLNBNERES, REEBEREZHERMN
THRE

3212 &RiEsER: AR ARBHRREELXT
BRAFRODBEHENZREEZX D). ZEE. BIZRE
EMBERETIESRALIRNERE. SEREAFNL
B BRI RE R KA FRZIABEIRHHFRE
TSR, XEATRETLELIM.

3213 WA FIEER: AVFINIES S A IERIR
BEXTHITHENSE (ANENERERILERE N T
HFILIEE) BRI EMAEAHENZRERRH TN
) , EAR B FRERITNE A ERZEUFTHRZR.

322 eI tehintl: AN TR Bl 2SR 1A
HMENANTESE, EFR=Z0RRMNEBRE. RRE
ENRREFIgNE. BIRE. RREMEEPREN
F. AlEHISR AL GEENFIIRE. ROEREE
MR MmN, EHRERTRERRRE, UEEAE
K, REBRERERS, RIDEMYREING, X
FTBERM.

323 F=Rixfl: ERENIIHIAR. BBMIERE.
RIRE . FHELRREE. RNAQD. hEMEOE
AR AFHMESEZ WEME, NEABRSHUESE
REMBRE. LENEEFRFEAXLESHHATES,
THHEERAAFEBREMBLBANNER. LTARFHN
HEEF R RRREEFRCESKAT RIREEK
BARGEIEE RN BRI, UAFR—KRITEN
AEMER LRGSR HE.

3231 ACC HREMINBE LR E T BAE LK F 50
R ETA SRR, ACC A8 i fNFn= 68 s g
BURENZBNEKR. CERERESTE ALER

=

(Al) FOEFERMEE (MBC) fEuRREHE,

3232 RFAFHZREARFRREARNAXER
7] R CRERE. ol LRSI RIEEMEIERRE,
BEBHXIZIIRENEE. BITF. MENKITIEH
(ACC) RREERFARBEIRNMEKLBENES
mEB LR, BENEPEZERSRMNEENELTRE
£, BMRRELCERESD, ACC WTEREBEARKHZ
—PMEEXANIAR. ACCERNMRZHERNZR. %
DB R B RELREFTNREE S RIREN~E.
AELFRTRIIFER LA EE . R R A RER N
HEFOE. B BREZBRRE LK KBRPRERS.
Hit, ENFIZEMIRER TRANWMMKER, AT
2B 3 RENHER.
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[ 3 2t 7 E ]
4 8527 BB IZiRMETEINE MAER
4.1 TREREHERNE
BT ‘R’ . Rl ERREERRERT
ACC RE, “HHh” . "2l REXACC RGH
AR XIE TEHE. N TR ACC RERTE X1 TAE

ERVERBESZA. EE—LTHE-EIX, £ZR.

FEZLIREMREEBEAMERMNERT, 5RFR%E ACC

REEF 8527 RIVKRM “BEHR 516" HITHL, HM

EARBMEACCHIIRERBER, 5 R« ‘Rl

BT AT RR2. “EER 16 RIEASE, R3.98

B2 5167 IREFEIBRFIR 4. ‘R MIEFERFR.
R 2888516 IBAEASH

W& 4500 STk /NEE| EML | CAT el
2 116.10 % BIfEK 13670KW
TS 18.2 5% BARR | 270 %
5K 355% BAHE | 1648
% 3 IR 516 M TALFEHED
[ EhE [, . [REREEE (it
8| G [PPE e ) B

45 | 100.10 | O# &eilh | 544.94 | 5.44 [LkImE
SH | 168.84 | O# il | 969.49 | 574 [iLkIME
6H | 100.42 | O# 4&ih | 501.16 | 4.99 [5kInE
7 A 55.65 | O# &g | 278.90 | 5.01 |jkInE
8H | 119.36 | O# &eil | 650.24 | 5.45 [LkInH
&t | 544.38 | O# L&l | 2944.72| 5.41

RALERLIETREFEREDR
i ITHE | MRUHERE | T
(77) (i) |(H/575)
2011 48 122 563.10 461 LkmE
2011 58] 199 774.20 390 kWA
2011 E 68| 75 313.70 418  [LkHE
2011 78| 53 249.20 472  |kTE
2011 88| 98 488.40 497  kIBE

&1t 547 2388.60 4.37

Mz 3. HAIAEL, BHEMNEACC KTNEH RS
By “H8 516" PIPMERN 54100/ FH. MK 4T
MBS, MEACCKRTIEFRRAEMN ‘LRl FHH
FERATM/ FH. “CRE” FHBETHTTREE
F: (5.41-4.37) /5.42*100%=19.22%. “HFEH" .
‘e’ BERBEMKIIES (ACC) R4R 8527
REKRM, BASEMER, Bit, AHRAE S TAEEXY
7319.22%. ACC BHI RAFHRIEARBKIREHEL
MERS, FEAMMER, TEEE, BRERE, B

ESSHERRERITME L.
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4.2 8527 BRRAIZRMAILEEVIATLEE EIE T O BRI RIRE, HEFIAXR 65.29% Bk, £
8527 AKHAITRMANEBATNUEES, MAMERE - E2REITHMNER. ARAFEHERE 5000 KZE 10586 KAY,

BUHEIRALEERFNEN. 8527 HERAITRMR  FIYEFRIAEF) 3401m’/h, ShEH 5.56 0k / )5, FEHEE
MA=RBBEITIET, THRIERIEERZR. Wik I X7 10586 KE 10670 KAF, P4 F=FikE] 3308m°/h,
HESME TR, R REZRREN: BARLRAS HFEAN .87 M/ 573, HMEENAE. BiE GOBERT
2D (d50=236um) « ¥Z2IR 27 K. HEEERAIIAZE] 5000 K, RERHFE SREZERREN (2013 Fh) » , iHE “4
2R =8 A 4300m°/h. e ¥ AR IR IE B WOEME TAIE R, 2 EEEIH 20124 3 3= 2013 F 7 RHEA T H
B ey EREFETIERLIEAH#ITTHAS  FHOSS6M/H7, FiciE, “Cxh” BHRTHREEN:

TUhsEr, LFRH, B2
B HR AR

Yu Shuaiqi, Ji Zeming, Zhao Jian
CHEC Dredging Co., Ltd.

#r, =S RIEIEN “hER KAZRRERELHERL 5.56/ (1-19.22%) -5.56=1.321W / J375. [ERSthEEMiAR
JETREEAMMAD. PEb HED. MR it %A T ACC KTI#EFIRSTE 8527 BBV F, FEKRIENUE
A MREITER S FAIUEL, BHTEFERR 95.64%, BRTRIXE T REFAITTRERER - N @

5 "R BRLERE PTG

2@ e THAIE] = E\TE%EW é;ﬁ X el E?’Eﬂl HFE | T2 ?;g Ej; ;i T BEHRKE ﬁ{l?{ﬁﬂﬁﬁ{ﬁﬁoem(ﬁ{ﬁ{taﬂjﬁﬁﬁrl—\ I‘ ,“,ﬁﬁ
w202 mooae| TR | BR Wk | g | B ww | e | H = | = | = |
40 m | h | n|h|h|n | | h | T mn]| %] %] % |Ums m Research and Application of Resource Utilization of Dredged
03.05 ~ 04.23 | 3593607 | 954.75|11.33| 69.98 | 0 |53.67| 93.93 [1183.66|1372.2| 3763.92 |81.62| 0.00 |95.47| 3.82 5600 . .
04.24 ~ 05.25 | 1930153 | 572.23 |13.36|158.49| O | 9.33 | 14.59 | 768 [1059.4|3373.04|76.25| 0.00 |98.79| 5.49 | 6800-7200 Sedlment m Wuhnn E aSt Lake
05.26 ~06.25 | 882010 |244.99 | 8.43 |101.41| 56 | 8.84 |324.33 | 744 |580.5|3600.19|34.06| 7.53 |98.81| 6.58 7800
06.26 ~07.25 | 1504135 | 413.77 |12.35| 53.55 | 0O |11.66|228.67 | 720 |882.6|3635.20(59.18| 0.00 |98.38| 5.87 8750
07.26 ~ 08.25 | 1470000 | 440.58 | 11.25| 63.6 |195.25(23.74| 9.58 | 744 |875.8(3336.51(60.73|26.24|96.81| 5.96 8750 ., ﬁﬁg/%ﬂ/x?;ﬁﬁﬁ/ﬂ TR TR A MG ARREMUABHEE, AXAESREL. TE2h. BELHY
08.26 ~09.25 | 1603079 | 479 | 10 | 95 66 | 33 62 744 | 922 |3345.88(65.78| 8.80 |95.61| 5.75 | 7400-7750 QBEN, BITREET. SAFET. fEESASENERBTEELFIBEFRMNE. — 5 TR H
" 09.26 ~ 10.26 | 1556329 457 6 38 30 10 203 744 885 |3407.10 | 62.26| 4.03 | 98.67| 5.69 8670 SINE AR, —Iﬁ#‘?:i: M %%FFJ&%UE%%iiE‘fn%XE’J%DﬁTMT, 2—HE }[L/ﬁﬁﬁ/}%]\_ HEijf(E 'T%
N 10.27 ~ 11.28 | 1418076 | 410 6 40 0 88 | 248 | 792 | 780 |3458.89|52.56| 0.00 |88.90| 5.50 8870 TRF B FE TR, BRERTNEARRETMBHRE. i, EEZ0E, T e Sl B, &
» 11.29 ~12.26 | 1031129 | 330 4 26 0 123 | 189 672 | 670 |3126.05[49.67| 0.00 |81.68| 6.49 9220 B B SRR ERRAMNE, kT RN HE R BB, HH TSR TRANE TS FT L%,
12.27 ~01.22 | 1732217 | 500 5 46 56 10 32 648 | 924 |3464.64(77.94| 8.56 | 98.47| 5.33 9256 R4 BB RN S B R IR T 2%,
01.23 ~03.01 | 2264475 | 483.85| 8.33 | 36.25 | 7.33 |58.74| 93.5 | 888 |[1280.6/3311.36|77.95| 0.83 |93.39| 5.66 | 9586-9831 . STHERAKR; THXE: TEMRA; BEEN: SAMEt; et
04.17 ~ 06.09 | 3156603 | 1003 | 9 89 0 14 | 180 | 1296 | 1984 |3146.28178.10| 0.00 |98.89| 6.29 10670
06.10 ~ 06.28 | 884712 |280.11| 559 | 1596 | 3.67 | 23 |127.67 | 456 |596.2|3158.44(62.65| 0.80 |94.96| 6.24 10670 Abstract
0629 ~07.15 | 539082 | 165.84 | 1.9 | 12.68 | 96.25 | 3.83 | 127.5 | 408 |308.4 |3250.62 |41.11|23.59(99.06| 572 [10514-10586 In order to solve the problem that the dredged sediments produced by the Wuhan Donghu Sediment Dredging
07.16 ~07.20 | 313857 | 8534 | 075 | 2225| 0o | 558 | 4.08 120 11649 |3¢77.72171.74| 0.00 |95.35| 5.25 10586 Project are difficult to dispose of, this document adopts the principles of reduction, harmlessness, and
P 23879464 | 7020 | 114 | 868 | 510 | 476 | 1940 | 10928 |13285|3401.41 | 6529 | 4.66 |95.64| 5.56 resource utilization, through three methods: subgrade filling, green planting soil, and non-burning bricks. On
the aspect of research and application of the resource utilization of sediment. On the one hand, add solidified
#hie BERZHEX, RRESTEIHNEFAEITESK materials to the dehydrated cake, and after mixing, paving, and curing, it can reach the various indexes
8527 BIKEARTE N RIZ5R KHEBE. TREM T2, o required for subgrade soil filling; on the other hand, the fertility of the dredged mud is improved to make it
ACC HE& LIS RSB RN E, EESH SETH reach the standard of green planting soil; Part of the raw materials for the preparation of non-burning bricks
TR ERE R, BABIESTRESE, B (] e MR EIRAS  HEh " " s is carlrled out through the treatment of the dredged bottom m.ud Py adding drugs, .lrnpr.ovmg, mixing, and
pressing. The results show that through the research and application of resource utilization, the problem of
B, FEARRLAR, XIARAAGE RN ERNIZE T R HEE 516"

the disposal of Wuhan East Lake sediments has been solved, and it has brought greater economic and social
benefits to the project, and also provided experience for the resource utilization of dredged sediments in the

fEEE T
future.
BEH X, BRIOMERBRAF, RERAEE. Key words: river and lake dredging bottom mud, soil improvement, resource utilization, roadbed filling, green
B, B, MREHEZBERRARAE, BBEE. planting soil, non-burning brick
W%, B, PREFEIBEEERAA, BHK.
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1 BiFRE TRRP R R AR =t
1.1 T 5ABBRER

B 2000 LR, JAHEEAE OESE TERER
MEEEMR. KFBMEZHN CKFEBAHEERXTIE
<2020 MM EE TR RS MBAD hRHFSITRT
HERRFERS, BRBIZE. BEEFE, HEK.
TEL. BFEHRETESNERKR, BAERTHERR
HT IR,
1.2 BUNKREBOR R P E BIR R BIR LR L =T

EUNZM I B AR SIE 200 ZHA K,
BIOREESE, KEMPHERIOLER, ERERR. F
HBEMBERKRREFYR, BYFRKELTZ, #1TRK
DB, IFERFIKERKRTF 35%, BBKRHTIR
Tl BOXFRMERNBULRIEE 404 KRR IFLF A
IR T Bk AR A T AIB.
2 BEMEREEL B RIMER =

RERTHSREELEBZD T AEBMNME, KEA
DA=FTH TR EHREA F IR FIA
20 HLEPHZE70FRNER, HEANEAREFNER
T, B3 THRBABENT XAZBEEER TN
B, ZMAaRAER. RE BBRAR, gRER
FAEERES, BiRMh ANERToRE, B
BRAFARETHARNER, RERMAE, a4t
—EEMRREG, XKRE. LHMAKIER ZIRSH,
Banz#h 2SIk,

HARERZEIDENERNERLET X, MK
RHITEIBRMKELE, BEGETRERSSH, %M
A ERRE, LERE, A-EREELERTRELE
MEH, BESNASMEESETRSE, BRESH
AER LT, BEES, BEHRTHLE, HRNGNEED
ERRIRD, ZFhLE T SRR

BB RRUFIABRINETRFET ZIAE,
HEBEZRDSMAIHTARERBRAFENE. BINS
RERHTYHAE, REREZSFHNMNE, £EX
BAE. BEMA. —TTEBRTEELEDR, %—7
AT EREBEMNA. ERELBEREFETR. 53R
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ERAAZRETHERT, RHRTURFBRRERLE
658 , BESRA R A A R BRI E™IH T ERIE,
ERBE X NGRS RE LR E.
3 HiNFiRIKRERMAFIAA R
3.1 BSXFRMIE TZHDNME R E T = E N

EONFHERIUE DR T R R AR S A, {2
MRS B BR A SRIFE. BEFTARNELRE,
ST HH & TR TS RERER, TRASS IR
R BKE k. RHHMNE. BAKLEZ, TERY
TERERBTKNEEERL, KRHFEHE N, TP
COD %4y, KRNFHERTRE. SHIEBRE, 2
HRBSRGEREESENEERE, BB TFHE
BEHBAERAE 2~5 828, BB ABIRERE 1~4 &
ZlEe BIESREE, BRI SEEMTER
NEELHEENRE, SLESELEREFRZRIE
BREAEVRONEERE ", 2TARFEERE, R
SRERMBERMRE R 5 R EORRE 2 0.38~0.56 K .

HEXHEHEN. STES 6 MatEmzamnEs
PR, FEREEESUTHESS NERIMA, SEMFMEERE
BREREEHEIENEE. FENREBRLLIBEE%S
60 FHZSNIKILEMT, BHBMNEIE 120 5T /m°, &
NEIL 1.56127T, BRI AR, BXIEMESIER TIR5E,
ESXFMTHS AR B S+ A8, HRFBERE
SRAEAIE, & REREIRFA L, HEFEXHER
FHRIGIMERES . SRR RS EEEEEN.
3.2 EREFRLF AT ERT

TR KRR B E A F R, MMRRLAERE
R, BREREBER, AR ERINFEMERHT
BEEIA. R BRI fE S R A T
R ATRFFENERT, BB, BRI
KREBHBERRG, BYMAMILLE, WEHETE
BHEAFREEZ RMUFIE, thEATREERKF A
FREERE ST

RREAN TRFEEERFNRSR, X
B EENP AT, BR2ETENE RS ERBHE
B, BERERBAAENSALE, SERERLERNZ

Ri5H e AXEEENNARIKEH HERIR, KRR
ITRREOE. SUMEL. 2R IESFRLF BAET
MR, ARSERFERCANEE N ARBIRARSE.

(1) BREOIE

HE DR NATUR KR FR U A REEN— 77
X WHHBRTIELTTHRE, EXANBEZERNE
ENHN=S A REEREAIERERENRERANL
HHO, MALRTHREESECLERE, 2KXEE
35% LA, BIMAERIRK. BIRIKARD A F BRI 2
BRHEE, BYAEEE L AXEMENMNESKEMN
Kigtt, BERELRNRIFNMH.

1 BRELXEERAFA

B2 ERARGZMEHRS

RIE (A IRREAOEY , ZRARKEEELR
R 85% LI ERESKE. BEEMEEER/NF 40MPa.
TERETF 290 (0.01mm) , BE—EM KRR
2P, EATRRRERS, BEMAZR. KRS
MFIHTHERR, ARNEERSZ CoO, HEREEK
THRMAERE, Ca” 5Na" MK REBFRH, BY
KRR N, FEREMDGERESEK, #H—SEMnt ek
SR B MARMRIK, BERFLRREL, BN RRI R R

-—_ SRS

FAETRMERE, EHTHK.

BHITAAERERFTHR: FR-BIEMAK
EFMAERAKELRT, BAELEFAEMKLT KR £ERAK
=72:8:20, BX 10 4HBEE LI TIZ Y URRD RN E B L,
BEREIRE, WEREYELER 90%, ELBENTF
90KPa~100KPa 2 jg].

FRIRAKRRMEREABLMR, AR
L AR IR =67:5:28 BHTHRNE . BTG
HEEESHN 0 ARET#HTRE, NWEFEEZER
87%, ELERERET 80KPa ~95KPa, AT R
SIRBEERUR | iR

1 P RS R

TS EFEE | CBR A

5 RS i
e ray | @ |7

KR + N
30% | 88%~90% 55 8 320 5

SRR

A * 30% | 85%~89% 49 6 290 L[S

IR

AU RAEBEENEIHESBERER, EERN RS
MHRKSIRER, HHIRK AT IR L K& TUER,
R (N IREEAFEY (JTGBO1-2014) RXFiH™
BRI EMIOEER, ARRENERTT KRELN.
NERERNS, BRELEFEEKEABERRK, HL
=RHARBENAEREND. EFE—RABSTFHES
B 25% VAL, ETUARFR AR A FEE Ak, %
IXNEENE R TRE, RPXRENERE LT
PAE A B EHE AR

(2) FuMEL

BEXAPRAREPE2ENANABRERNS, B
HMRAEEIAE 259/kg. BAREN 1.5mg/L. BHESE
70.1mg/L, AAEAZLFELHTHR. BENRE
BUENLAEMNRE. 2. BIRNT. THOKERE.
EMRIERE. RECLEMRERANEN, REY
EtBINEEBEN BV REMNLENRER, BIRIE
e, tENRRRKESYIRIBRLLER L LM, H
WYRE. BEMNELEEESE RN W10 4AiR
HETEERATEENEHTENRZERN, BYFE
WHREERBENE, NEENRFEHER 145, EU
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FH1.724, AIEEHBENRESEHR 259/kg, HRE <L
BERE. RAMTESRARKEERRAE (R >
(GB15617-2018) XN =K ETM-_RIEEFABTENEN
a8 >=209/kg MR AEZER. AMRBEEKEE KL
AT, FERRELRMY, KBEEERNRRETR
PHR7SER, BREFIREN 65-BO0MRIZLHE
B 6.0~7.5 1 PHEZEK. EREATE, 23I#THHEFT
FR-ETRAER: AB: VIE=1:0.15:0.003
FRE TR AR, S8t REVREHEEIED 250/
kg, BR2LRETRUARNTELEEIXTT 1.2, K
BILENT 42~45% 28, B HBASRMELSCNSG EC
BEFHH 0.6, BAFFEENH 3%.
FEIBESERE: LIE=13NRELHTRY, NE
BNREEIAE 23g/kg, TiELLER 1.2, BEHEAL
{LIEFLE = (1-/RE/LE) X100} , WERHEFLEF
#7E 43% 4, EC{EHR 0.75, #E 0.35~1 2 ER, A
BR8N 3%, HEZREERT 10% Htrk.
T

B3 SRALHpE L3RR FI A

B IR EBIEST, AT RDHRE ZRIEEHNIE
Thof, BEERRTIEMNZESIE. GRS ESENE
Mg LARER, ECEMFEHAEMELRNIEEEZRN.
ZFEULESH, AREER: MARLSFS ZREREN
—REFIRE. HTFRREE, BR-IENRUMELR
REER.

(3) Rkt
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BERERNARE, ENTERRERER, BHSH
AENERETY (BTAUBLERR , REMHTNE
SUE BRI, B RIFERE 2018 F=RFERL”E, X
BB EL LIRS ESRER L. REEIZBEE
FRE LR MA—EBNMETIFER, SREFHLE,
RE—ERRE, LUBEATHEE | . FIRNERSE.
RIFFERIBIEIR E T EHIREH RS £TNEEBR AR
URFEREIRRGAR, TZE%E. SRERE.

EAmBEfPEYIKRKEL, BIMAKE. AKZE
EININF 2 FE AL REE REFROBIRE AL, ACRIEN B kit
BRESMNF, SLEBREKSREKEREZERKE
HERTMMESBENZER. REFEARNRFHITER
B, A TEEERRARE: AR  RERY% a8 KR
=38:25:0.6:31.4:5, FMA 0.2% fE3IRF, HIFETEHIE
WERMERLE, AR AR RRIITH R, R
HYYEEZEINERS, IR ENER SR
BITESREEE, BRYVEEEEE S~6 REBEXFIZ
EEGi, BETZRERNE 4 FixR.

mn7s ) 2 it Y XEE

BTitE EFiE

WoH o Kok EN RGN ESR
B OH B EOR S THER T

tt e

8 K
TR HREE [ ——

BRHERTRES-61R
RRYREERETD

El 4 keI ZRIZE

ZRNEREREN THERBKFP—FARE, 2O
AN E SR E AR 15MPa L E, 18 = A& 12 ) H1 5%
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EREFRHIE, BERE REES.
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5 ifeRYEFRICFI FBRIRE R R FAFIR R R AR A4 6]

AR RBELF TREPEE T —EMIEH, &
HMALEEXTARNBEZEERNN =R RBENETT TESD,
EREALETRM. DhRN, SENEEERZTER
Birf, 300 KNBERELT TRRHPEUNAE, &%
=LEERNEBY RERY.

HERE—MKHRENTRE, AXMEEPSRF
ZEERBNREEMML, B\MIEELKNETHE, #
EEE “THR” AIEE, BFEXNDERRBEHN,
R EFREEK, RENEETENBEELTRER
SR, MREEAIRET KENERCFRLE.

BEEARMASHTENTLEN, KUTELNITR
Wi, HF, SMTHEXE/EFESE, 3
EMFMELIMNHEREE, EREMLHIORT2ER, K
RESRALE, FHREMBPUTEL RS RHHER
.

sy, RIRRAMANREELZBRES HhgE
HPREIRETES, ERXRHRECERES, &
TRERTHITEM RS R RATE NN X & ALY 350 KK
MRE, BTREZRARERRMNERFETRMERX,
BERREFRECHMASET REFNEFNE, IESBERE
HEBLMBRETER.

REBRIRELETHEXR, BAAEIERANMENR
E, BRAEEMNE, EEHWHHET ZR. GRAE
BFNERT, REENHERETIEH, WEHE
BRAITER, BARARERFANZMERZ — 2L
EA—MIAMROFIAL X, BIERBERNXE, 4™
HRE, EREENFLERS, BEFRAFRETS
EIEN—MITE, HH, BUESMIFIREMEEIRE
MERIEE, REZRFEHNARE, BREFRAMNGK
Z—

6 &ig

MEEEAIIIRRNELEN, X RETHER,
HABRBATHTREAEX. RRFNTE. KAFRE
NMEEEKEIMETER. BVIRENRS S, RET
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FRFHZEMATR BRSNS TR R, £ZERZR (2] JTG BO1- 2014. 2% TiefoRFm [S] 4L 1 ARZE

LR AMIROE, BIXNBEELST. FUMELRZREES HiARAL .2003.
MBLEFAH, EETHREZERNE. BUFRIIEETH (3] AR . EENERVIAEL RRERMKIRTR . B
HR, FEHEREN AR RRE, FRMRAEIBK X .2015. 3K
I, BEIRBECFREA, EREEN~LERS, & [4]Landva A.O,Korpijaakko E.O,Pheeney FRRMAEEZETLIERRAR
RS R IE R S B M AL RE, P.E.Geotechnical classification of peats and Zhang Bo
S - organic soils.In Testing of peats and organic soils CCCC TDC Harbor Construction Engineering Co., Ltd.
(1] 3KzZ TS RERIMREUAREMR . LR 1 KET [C].ASTM STP 820.Edited by P.M. Jarrett. American
F£ .2020. Society for Testing and Materials, 1985.pp.37-51.
i g s HEPTLAR
4 A
R R G it T C 2T
o D 2 | h °
Research on Technology of Highly Weathered Rock Dredging
N @
of Super Cutter Suction Dredger
RE: [EE2XELRZNBTMEURRZGARNTEY K, lxmRHNSSHWEEONT &,
TEHESHRATIENEEDEREX, . AR, EXLTR. BEEASESEXATRABEZL
Mo FARBIZRMREEAZABIRRUEERESRKT B, FENTIERTIFR. AXURER
s (£7]ThE 4500kw) RER-SHEFIFIMPFIEFTRFEE LR TIRAZBENLER I A, X
BRRMRFIZERUERB IR IR KITRDEEE . LEBIXKIENSMIZERATENMRILE
BIRAETREANDIT . MR, FRSE T HEBRUCENETIIZ, RSMMAETESMER
EFRES], ARDZETRRMEEL.
XBEE: BR;, REKRM; mALE; BIITZ
Abstract
With the increasing frequency of global maritime trade and the continuous expansion of trade scale, the expansion of ports in
various regions has followed, which has directly led to the increasing difficulty of dredging projects, uncovered, strong swells,
and complex soils. Many complicated conditions such as hard rock have emerged. The direct excavation of large-volume
weathered rock by large dredger has become the main construction method for deepwater expansion and new construction in
coastal areas. In this paper, the large-scale cutter suction dredger (cutter power 4500kw) Tianjing was used as an example to
excavate the highly weathered rock in the dredging project of the new container terminal in Ghana, West Africa. The soil quality
analysis and twisting in the construction of super cutter suction dredger excavation highly weathered rock.The construction
o techniques such as the selection of cutter and teeth, the division of rock excavation construction and the optimization of
{EZ & . . , , . .
rock excavation process are systematically analyzed, studied and summarized. The research summarizes the construction
FIhg, B, HBRAGRAR, BIEIRE. technology of excavation highly weathered rock, improves the continuity of ship construction and production. Ability to provide
0%, B, FERABRAR, BEIEIM. reference for similar rock mining projects.
B2, B, dBEUABRAR, TR, Key words: dredging, super cutter suction dredger, highly weathered rock, dredging technology
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FHEEER ‘—H K RIEWENRE, RARTL
TRRMNERSE, RIRFHENRLTH. LA
HRFVIBRERBERTHORkEE, EMNRRATIREIR
ASHRHEES, HIIRHARLTHE, SELRELAST,
FHEBUARMERE, AEATELTR TIRAEE. BT,
B AN KELBRFZRAENTRE LD, ZRE IR
WHHRBREEFHIZ LR AL, HRAEKEMREZ
EMEITIZ, WREEAEYE, RIEIEEIRA,
FHRBINFTTIHRBR A ETEMNE N
2 @
2.1 LEGARRIVK

BUBITUHERLZRE, BHERTITLANRRIES,
AN EZERARETIX N HIRS, WAERZI TS PR
Amd, 25— URAANZERNEE. 7R XA
BRRHERATEE LB TRATSWAS. LEAR
BYT, KRAIRRBEANTERRRE, —EILHAR
BELABRMNIELTG. FIMPXRLEEARTHLNEN
KBRITRM, BKL 140.0m, #FE 27.8m, FIF 9.0m,
BITRZIK 6.5m, BENINFIAF) 25842KW, H ALK TII)
2 6600kw, Z2RIX35m. REEM. Ft. ZERER
RESAMERLT], AR NGERE 45MPa iy 55
RfkE. Jande Nul A 8IS T 55— AR B LRAIZ M.
XA (JF.JDENULS) BE=IMC &i&, BT
—RELHAE, B 142m, 3| 27.8m, KK ém, fiik
1245, MENINE27150KW, BRFEINZE 15800KW,
TIZRE 1450, ETHEZER, 2RER 6.5~35m. ATH
PR HIMER AT TEEBELER ImHWELWE,
JR] A I PO A8 3700 32 75 K ASRIZER. BIMZEL T
MARUTHERR L HT, EE ESCO ARRAEHITENIRIT
RAAMRERENE T REGHTEN. SRS
7], (FfE2007) !

ERLERRREERMNARNA, BREBEXRESE
NI ZHANRETRENTR. AXEHRELZEMKE
SEREMPEBIBNELER, TREERESTE
BN ERIBEN T EZRREBMAMRAMELILZ, HL
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P ESERBLRMBFIZBNUENELILE, AEE3E
PEEIRREHSE, WARERRTIZNMATNE
ZHe

2.2 T4

ZIEMFIENASILAIEIE RPN E — B O

m4rRD (Tema) , #ESLAIE (GUINEA) JERYAEM, 25
HEM TR (Accra) PAKRZ 26km, I FHEEZERE
AN, BIXBEFEADLEE. HEEBE. TEN
MAEL. BRIKEIREZNED. BRKRESE. BNL
RREFHR R R FE. BTFRIEERRAKN, Rl
AR BRI IA M T A BEIE L

B2 1 eTXEREE

3BERITZHR
3.1 KGRI RA TIERE

K[EIZRMN THERE: BYRETHRIIHNEL
T NEIEE), FEBRARDNE, ESREHMNKTIFR
W BRI A ASRE, RERNRDEBKES
RERERSEMERT, HEAZIZTIEHNREES,
HEABRENRAREY, 2RREMER, EHEERE
FIEEERX, MM RKRRAIZRMMIZIR. B &
REESEVHTIRTR. (GkRIESA 2018)
3.2 R LT

TR BRI L35S N L Ra R, EIRFH
BN T FOEITRAMR. B2, BTHRIENRRIE,
BRI RMAEEBRNNETENER, BRLAXERS
T, TEMERZESMAEYY, MRS EN %

REMEXEI, XMANEART TEARTBELLRK
MEE. A TEWERPAITERLRSHIER, REHE
Tk, FIRZ4MPUERNTTE, BT K08 KM
PSR E—FRFNTFE (BERZA 2013)°, BETHHR
ERBIREOSRZAMRER, HFEELRNIRK NS
R AL, UEESEPREL R A2 5
SERBINALIREL. TERMUEDEBHRRATIRER
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[E 3.3 i FH= ST E
MEFAIAEL: RAETERNNEAEEZRBNLA
REMBREKES, BRLEEPERAEROFMLIUAR
BAFRRA R RS, MIREIRESARERREEER,
RN EXRE BB T RIRSHIZIERE
3.3 AEMMIERE
ETREFRRIZEBHNIERREZE, TEEEER
ERMERE, ARERIBAENAIIE THRIE RS EMEENRE
THEM. BER—ZLWAZERHIEARAERESETR=7
FESH: BR, HENKIIhER. 2R8X, BHER
EREMX, EREARERSER. AERTEREKT
BR, AURERERE. HE, UHMERREEMNZER
XEZRNER T RAELHEIHEXHNKEER. B4,
EEMTAFGTEMEMNIERLT, HEMT, WKL
BFRCRE FVIMEFHER . KIDMERHK/NKREBIKRHE
RIFZIRIERE, & E RN KR ARAY A& 768 N IR R A
THIFZE. ZIITHEMK, BHENZRENERE, £5%
RS, HNNAERE DR RERNELT]
FIARAE, SRRINE B NIZAENR K, AR AEEHEX.
ZIREIMMERBEPZRENERERATRE
BENAEEMARIIZRE ‘RS , BREYIIIRIE
) 20020KW, H £ 1T 4200kw, 1237 30m, B &
VOSTA F1 ESCO @& 7], A& IEN ARG 1. (i
HFZ A 2009) P
3.4 AR TIIRE
ZERTIMERAENKRBUENEIZR, B2
THRAEMERREKMER, BEEREWHERELITIET LK
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SR | hEmS

Eo AFS FREBMEKT], —F2 VOSTALT], —H
2 ESCOK7T]. MK 4.4 fiom. H VOSTALTIRESR
T6.04 22571 76.02 #t5. ESCO K TIRLEH 62D L5 H0
58D KBt . EFZNILE RN, BEXRATRENEAELT],
BT IXEEDHEMRR, BLAR TR lsEs,
RS SIS R, B ENESEER, At
TROHEFEFEBBENTIRT, EERER. HTH
ERMRTIMERM, 23ERAMLTIHTIRNZ. 112
HERWT:
3.3 FHZFREZE 11. 5m

\ wig | P9 | BAD | BRIV | BER
AP E:S = 224 b7 23 P

J & & FEE
Fl

N m°/h kw kw kw/m? ™~
ESCO 1635 1049 3068 0.67 192

VOSTA | 1029 936 2100 0.74 257

3.4 FFH5 1. 5m E 14. 5m

wig | THY | BAD | BLD | R
EPIES = o0x

= =]
S R | iR
N

7
m°/h kw kw kw/m?® |
ESCO 1186 1386 3586 1.3 192

VOSTA | 896 1170 3800 1.6 257

RIZERER: ESCO LTI EEBMFHIEIYK
F VOSTA, 1503 ESCO KIIHiZHERE hE S T VOSTA £
71; MA ESCO &T1%GE A EREMNZE/NTF VOSTA £7].
Fr AR 215 3% ESCO K TIBETHE L
3.5 fRRAERRSE

"RZERINE, ARNTRIPFER RS, BAR
N MRLZBRAERNEENERSE, XESHT BRI
THEARMRAHIAR . HERHTELS R AT LS
MR TRZS, M HE TIRS#T RS AIEE. L, £
ELHERE, BAMBESFNRETT BEIT. HEERIHER
Ko F3IIZZIEBIN, MERRIZREK, REBR
BERXFERELY 0.3m/s. BEITRR: FKEE 1.06-
1.07t/m°, BRI IE. HIERERE: BREDBRIEFES
5 0.3bar, BEMIRE.

3.5 MEILICRE

DEIR B ESTIEST
| s | g s | w2 e | e |
wl__ | B | % o b > 1

rom|rom|rpm| bar| m s |m/s|m/s| m/s | m/s

1 1220|224|221 |82 (2123|299 | 6 | 7.1 | 637 |0.37

2 1221 |242|240 | 9.3 |2123| 287 |6.44| 7.4 | 6.63 | 0.2

3222|261 |261(10.9(2123|268|7.16| 7.9 |7.118|-0.05

3.6 A T XL

BT ZIRRSEENESFRELEX, MARSIRE
BYRESHIZEEN, YRBRSHEEEEXN, AR
HNEE, KITDEERTE. BEEME. WE. RDES
KX RERSIZRAZIE, ENEIXETIE. D5,
NARMESAFLEIEE , RRK LR ERRE RS X,
HFeaetEr T FmEL, ERUETXR, FEtEs X,
SEMOEIXE, FRKARERBAMMNIZEERE. T
B & BLERRNE MO IR ANES K.

feneFtEte e

[&] 3. 4 CHO-045 Z CHO+400 #RER FIHORE 7 (X i
3.7 ZEHRATRM K

371 ARERRMSEE

ZIREALERRESMNLEER, HTFEER
REUAK, BERES, WEALEZMBRK. AL
RERN, NIREEENHIRERE, RERGFIKTIHERH
NE. THR/HHIN, AR, RIEEBRIBEL
7, RS mERN, RAMER. REBNTGE #%2
HEEE. BEEERHE, REGEA¥E. ELBEXE, 7
PrREEE/NF2ME, BIEENBEIIEER, KA
B, #EmybREEE 3m, FRILFRES, BRMA

Rk NiEl, FREBIRSRENILE, BEEFHEN
BRREE, URHEARONAEEX, SBELT. #HR.
RAAERIEINAR, RANEARIKN, RATHER, EHA
RRIRATRCE, HDIRERE, R SBIELRE .
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FEZERKRERN, ZAZEREERX; FiZEN
HEN, BTEERMAIML, FHXEFELITIFHH
BRAR, FEELNRN, SEEBRAKX, BBERE
£ (#BALA S0, #WBEE 7m/min PAT) -

FXFULEE, RALTERBERINTTE RESHE
I EEBRREENKARIIFE, BBLETHRF
BETEBRRK KRS, TELIFURGRIE, BARMEZR
e, I TR, ENFEZENtEs, BYETRET
ZREBRNZ RO .

E 3.5 ERTIFEZEREE

3.7.3 LTITIth 5 EERYBEIR A TR T 1

BIKEREAKR, FERRLR, KRIDEREEN
EREAFEBRKRER, KIKEERNERZIELE.
i EE, —RRERETSEH RSN, SEEH 7
Wi EE pRAYE .

YIS HMRNEAN, KTRRFAME. BBE
IR, BERN A0t AL, ZITIhEN, BEFE 1500kw
A, TSR EEFIfE 1:20 & 1:40; Y EETHm
MRAARARK RN SN, BB AES, KIThEE,
AJIX 2000-3000kw, {EHEER KR, HERIX 15bar L E,
It BREIRA A, TIR R E AR E (X 40min, BEHE
N ZER o $EXTIE R BEIR [0, SRERTE U BE SR P AR <
M, RIE TRERBRATIEERNTE, BRER.
R ERCER 2 DA ELTIK, MEEREETEEER,
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EmE A AR,
37 AHERBENRE
afzEMERE, FREEHBENRL, YitHEE
NEBELRE, LA EERAEEBRPIRNAR. &3.6
BRBSHEZNLEN, HENEREIRE.
* 3.6 FHKENHER

BEHRKE HE e A RE
m bar m/s -
2123 8.2 7.1 0.012963
2123 9.3 7.4 0.013595
2123 10.9 7.9 0.014049

d BERENEERARENENEE, HEEZEIm
H.

B R N E BB [EKE 25min, FEREELH
& 110m KTE, RUMNEAREERTEFR, SEIHHE
FHNBIELIRE.
4 45ie
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YA Hypack pPEGRRFEAIRT R

A New Algorithm to Fill the Defects of Hypack Matrix

52 Hypack EREUFEEKANSE “BF EXARKEBHREKRITER, URRENEERE
KR, BREW. HEMIAEMRA, X &S Hypack FBHEHRAEABIRAMERE T XM
WIS, FLERRERERAEIKR, F2EHEERIE. 2IKRMEMENLE. 24, £;|
Hypack2017 % PA T KR AR B9 #7575 T 28 B RO FE B K BP9 B BlUR RN ZK R TR R ENRIT KR, 1% ()
AUEE M EEE TR TENE TR EZRIRMLENT, RAKREEMELS . BHEXRS
BR%. TARBHESSBICERNIFTEE, ZEEES CH BT X EERREN ZERAKR
BIBFEREEG, BREBRITFNERBERT S BEZR, XAEBH Hypack BREGMBEME LM
LR EERHIZA. FEERFBRTZOM, BRORATENRE, AEERRIIEREEEHRN
IS, FaNEmATREPE. FEANBELER, BXEKX.

X*%#i7: Hypack; MGG, FrEE; Ewh; C#

Abstract

The colorized depth layered “cell” is used to display water depth with a point-to-face manner in hypack mairix, which replacing
the traditional digital manner.Due to the display method has the advantages of intuitive,convenient and practical,the hypack
matrix becomes an auxiliary or important construction document for some dredging vessels, so it is important to insure that the
hypack matrix can reflect depth precisely,especially in the later sweeping work. After comparison and analysis of water depth
and matrix,it is found that most of the discrete shallow points in the matrix generated by hypack2017 sofware and the following
versions, become deeper and reach the designed water depth, which will affect the later shallow sweeping work and economic
benefits.To this end,a new algorithm of discrete water depth data gridding is proposed in this paper. The value of a cell will be
assigned the shallowest point, or the mean without the shallowest point.Based on C# language,this algorithm can be read the
dense multi-beam water depth data at one time and generate matrix file,witch can display most discrete shallow points better.|t
can be read and used by hypack software and construction dredger software.The new algorithm can fill the defect well,reducing
the missing dig of dredging works.What's more,this algorithm can provide more accurate construction guidance for later shallow
sweeping work, especially for the precise removal of hard and clay in dredging works.

Key words: Hypack, Matrix Defects, New Algorithms, Filling, C#
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The Cradle of the R&D of Dredging

Equipment in China since 1949

—The Establishment of the First Laboratory for Dredger

Technology and the Birth of China's First Hopper Dredger
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