Journal of the Research Institute of Industrial Technology, Vol 19, 2002

FATAAYNLAY P2y FHA A S

Application of Dredge Process Management
System to Pump Dredge
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Abstract

Accuracy and efficiency of dredging work depend on the types of equipment used, the sediments
encountered, whether the work to be performed is new or maintenance dredging, pre and post
hydrographic surveying and so forth. Among those, position surveying accuracy which is directly
determined by the control of the dredge's position and depth surveying accuracy being surveyed at
the dredging point are important factors. In Korea, the most popular type of dredge is cutterhead
pump dredge. This type of dredge has many advantages but also has a weakpoint relating to
turbidity caused, low percent solids in slurry, shallow dredging depth, and bad position accuracy.

The purpose of this study is appling "Dredge Process Management System" to pump dredge for
improving position accuracy. This system was developed first for Grab dredge which is composed
of 4 sub—system using LADGPS for dredge position determining system and dredging point
determining system, tide gauge system and optical sensor for depth deterinining system and GIS
and ENC for total management system. For application, we change sub-systems including dredging
point determining system and depth determining system.

Dredge Process Management System was installed on the grab dredge "EUNJIN G-18". The
results in case of grab dredge revealed that this system is easy to operate, achieves good accuracy

with only 45cm unevenness, reduces working period by 22 percent and saves cost 16.6 percent.

Key Words : 433 #2]A2% (Dredge process management system), $XF44 (Pump dredge),
PR3 o 2 (LADGPS), , A¥ARBAAH(GIS), 435 (Depth survey),
a8 344 (Grab dredge)
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449 FRe JNATSDEFE 298, B, v, €2 45372 FRET 59 E2E9AIA
Bfdtn Qe AX FHAY A= did Foreka glen, 20019 749 715 $5EES Table 134 2

ot} A 449 70.6%2 HFE A& U= PEA FAHAWE dustpans, hoppers, hydraulic
pipeline plain suction, sidecasters, cutterhead 5°] g12™, =@ 2dE AAs = §olste] Ay
S 2 FAEEe gol o] &Pk

Table 1 No. of registrated dredge in Korea

Dredge type Scale No.
Grab 2~25m' 38
Dipper 5.7m’ 1
Bucket 7.89~560ps 13
Pump 650 ~21,890ps 125

Table 2& #4734 AASYL Uehdz ok dBFoE 71A4L2 J2 B 4 el 7}
SoE, FHEAS AAUR AHE &, 447 JA AREE AW AGPP] #EE 5olv
2o} gtk olef Wi HEAL FHAA AN FHEst ojA1, FAFHE A oS ARG &
4= 80~90%9) A7t XEEHAY HE o] FE Aol Aok

X 44 ¥4 TN 71 gol o183 e AHAE ZEANL ARE, HE 53 FL F47
Ho Ao wet ZE AFY AL R FASEAYA A& shest, 23, ¥ FU1AAE A5H0R &
B F YA, o] o] S ol o, wFAe] Aok wH, AQYFo] J5 HEHEE F
71%e] Srtdche SR Ut
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Table 2 Dredge operating characteristics

Percent Open App. Dredging depth |Limiting Lateral
Dredge | solids m | Turbidity Production (m) wave |Limiting | Dredging
water .
type slurry by | caused operation rates height | current | Accuracy
weight D (m/hr) | Min. Max. (m) (m)
Dipper in situ high yes 25~380 0 15.2 1 high 0.15
Bucket in situ high yes 25~380 0 305 1 high 0.31
Dustpan 10~20% avg. no [915~4,350{1.5~4.2(162~183 1 high 06~1
Cutterhead | 10~20% avg. yes | 20~7635 (1.0~42|36~198 1 high 06~1
Hopper 10~20% avg. yes |380~1530!30~85( 244 20 high 3
Sidecasting | 10~20% high yes 250~500 1 18 76 2.0 high 3
Special- ong, .
pUrpose 10~20% avg. yes 200 avg. | 24 6.1 20 high 3
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Fig. 1 The process of the existing dredging method
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Fig. 2 Schematic diagram of dredge process management system
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Holok, Azl X ZAUL FE Satellite system, Long navigation system, Hyperbolic system,
Active ranging systemo] Ut} HITole v oA AEE GPS7t F2 o]§H X Uk GPSE
ol gsh= WL JIRAT Yo ZRE Y Ae] FolE BA Y= AAEFHo] AT, g 39
Y AAPRE JAT JAn FHAY AX Tty go] FUETE QFHE Qe o] 3]s AYgwe
A7 Aok £ GPSE ol&3lats F4A9 ALY #5317 dalME A3 FEY g% =
o] yEisjojo} i}
2 dT7oA ol g5 43P BEA

298 S A2YR EHUAN AHALWE LADGPSE Fasto]
V¢ BRI B BAMY AT TR %

A 9 sz dEe WA g AAReR A4Ho g wot
ato] AA Alxge] AlFeHe Aladolth FHEFA @ B2 AT 4AE s &Y AAY TES
(GPS Receiver 1)°l- = GPSol| & 212 AAstn 23 A ( PRCs, Pseudo—range corrections) 7l
AH3t3 ©]§ Communication link (Modem) & %3] &4 (GPS receiver 3) 22 $A%Ch 0|8 $AE &
Ao 4= Aol 3 A9 AX °ﬂ 71RO ZRE A% RAYRPRE o] 48 GPS 2AF
A% Age 449 YAE ARUL. B AFMNE JABUTE Fol7] 93 N1EFH S2H3INY
Communication link®] PRCs A HE& 5418k WL o} 2ol AR

— 71%3 GPS PRCs ¥l : 10 times per sec

- 3= GPS PRCs K& : 1 time per sec

o] A|AHME &A o] HXH® 71FF ] Novatel RT—2 DGPS$# 4o AXg A= Novatel
RT-20 DGPSE o183l o, fxGgexk= 7|43 ol we} cia ol oy Hx X432
A% £EEE 67% o]l NovAtel RT-22] A% %5+E 1 cm + 2 ppm, NovAtel RT-209] 92138
T+ 0.20 m CEPPIRte. 8 fx|53ich
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(2) FAANAEYR A28

FHAHAA BRAADE Suelel] YRtELEITHAA neisA] 4ot Nze des, £44

A2ez fAreHA 24249 YIS LADGPS AlAH e g AAstm, 44 49X, a9 a3kt g
WY AR Bgsle] Jas A XS AR ol A AAH ATt Ao £4
9 A FA AYAAE gotsiA she AlAEloj),

gl @R Qe HXE ZAF(GPS receiver 2)old B XA AXE PR, 71EF(GPS
receiver 1ol $A% PRCsE Zdste] AR AXARd I3 x5 433U SHNA9 A
£ 23] AsME gy Ao ZRE 2o 2ol BHE AWl dch(Fig. 3).
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o ALgR Ful9) R SRE e P
s Accuracy when level : +1.0° RMS
» Accuracy when tilted : +1.5¢ RMS
Resolution : 0.1¢
Repeatability : +0.32
m Tilt compensation : +50°
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she Zoltt.
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Fig. 3 Schematic view of determining
dredging point
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TAFAIN F4 AR FAHAE 3, TAPEA, AFTE 2 A Y, TP AR Y AR ¥
HFAA ] BAolnt. AAHGY A AT EE volsied 7EFEHSY FH0R A AdME
Z95%o] 279 71F FATHAAN $U5FL Lead line, Echosounder® F2 0] 43130V}, ©] ¥
2 ZAYAgelre] Z9A3t Ao A Bai #E & A AL FRsof o} B3, &
A7 sty AYAT 1 AeE FAN] fAdME S99 &5 4¥E F= A5y 229
AE55o] A B4 (Bar check) S F7]12 02 Ao} §}.

2 ATl 43 4 AYAN2EL AT LA g Bdo] $HE V1A R 33 we @
A FPXH 4L AR A NA"e] AFshs el o] AlAEY 71 2 5L AR AAAA
9 £AE ANBCE FAT 4 vk A3, AYUYG 24 dE 2AgH Y] HAE ZAAZRE AT
o2 Aol RAF JEF F48 FAUH Aol

ZA FAAMY B9 3L F&317] 484 4 FE71(E6C2—-AG5C, OMRON) & A3l &
o7+ £33 4L o 71F0R) L 3te goir) AR 3 get ¥2439 ol Frksin
do g Ho /IMYAFE Zashs FAoR HAMNFE At 2lgrt A A FAEAE B9 2
9] 3tazte] AR i ZAolg FAgtste] £4E AXRIth NESE 2] $37F Al A &
A FHEA 2/E AAG] Y5ty Goirt sAH £35S oW vt 23 e HAd A=A o
ES 9 ARE 022 27131MA #2138 245 A%t

=3 ZAAsA ZAA(VTMT10, Valeport) & HAAst] 298 AA3tn, AFE FAdel AP
ZIE AR B 2443 4L AAET, olE AHARAAH BABIY 4 &Yl o]
L3} B AA-NAN AT de 2AA(VTMT710, Valeport) 9] transducer’dsAtete o1 2t}

s Type : strain gauge
» Range : 0 to 10 metres nominal
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Fig. 4 Control display of dredge process management Fig. 5 Dredging work procedure by
system dredge process management system
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