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E 258 TlE, BERAEEY AT ASEOAEMNONm 2K BT 5 i—Construction D T\ 5. #E
BHETH, v FE—AHNECEE L7z 3 ReT — 4 ZiEMT5 2 & CAEROR EAXK 5 ICT #ET (3
) HHEML T\ D. FRIENHERE T AU CEEINE 2 KT 5 &, RfAIC & o T TRIBEZ KR (BLF TH]
KR L)L) X0, SREFMIZEVLESBIANERE & LTI SNAE8038 5. 1CT KL ()
OE AT, BIEMIENIERE LD B S W LTF B — A —BICBIT LI 2 212k v, FRIEHERR
TOBBPYEER T4 F CTULEICAHIKEIC X DWFERE & TRlET 25 2 A SND. FIRHEBOPEICI v E
TVFIEE 23 P KIR & 0 S EWLE Bl S 5E, AT EoXER T IS 2 SR b v eiRiz s v T
b, REKEEHSET D=0 DORELZERTHMENEL S 5. HRVAS SO 72 & ORIEED S MEELL o
BEHENERREEIC 25 &, HEORIHAZE UREIEENC S RERFEL RIT LRy, Zokzd, THE
THERIBHEREAME U0 W 72 E ORRALFIF O 72 012i, AIiKIEOEEEZ IR0 AN 7= AEA 22k EE
B IO REERAEML TV ZEREELWNWEEZ S,

AIAKIEEE LT, BIZIEL < OB NEREL U CTEHHA L TWDIERBEN 1,200 kg/m’® & 725 /KiE% H
ET B0, 82 OWR CHEEFIC L 2MHEEREZ EET 2 LERH Y, fEEax NOFMMAHE KT 5.
JEVREEEE 1,200 kg/m® LLF OJERIEOENEL 3R O 2SI A 5 K BRI i 0O A8 6 B 22 A i BAAR ORI I O IR
BEOENAOHBUFHEZ R T 5 Z &N TE U, FEER EIC X AR RIS, RIROHERENRES R
TIREREAINT D LR LICL Y, FRMEEICRI DERBE 1,200 ke/w’ (LEOHER:, &S5IIXBEZD
JEVREE 1,200 ke/m* (MED RN EREL 725, LavL, EIREE 1,200 kg/m’ LL T OEIRDERE /34 DI
PE D A BT I 0 25 O FE R 220 B BIFR 722 & & BRI IR 7 liT 2 DAL,

F T, AMFRITRRHERIRIC I T, IR 1,200 keg/m? UL T OEIR DA ELSA OZAITAE 5 K 8LHNE
JE I OFR KR 72 LB BIER & 51 L 72 BT, FIMUKIEOBEE 2 T AN T 56 OB 72 IR IR OHER Hik %
MRTHIEEFHNET A, S OITHERMEITLED BRI B OSHE /AR O HBURFE 2 5140 L 72 T, RIHIKIEROE
BETD ANTZGA OBREER OB e A i KED TRIGEERET A2 BN ET A, WET —FICHEE
RENEEND R EEIM LT BT, BURBUST AKHIET — & 2R KRIEMA LT, ERIBOHERDRIIZE
THEREIZ D Z L wilkdr, HEMICRIKIRE R T 2 5k, BxFZ2RETHH0OTHS.

AFXIE, 1~5 EOA b5 ERLERINTEBY, ZOAFITROLEEBY THD.

%1 E TFE] CIE, AFFEOE R, AFZEO B X O b NS AR SCOMER R L O E O 4 7k
NXTWND.

% 2 = PO E L ORI OXE | TiE, MBI OFFIRHERDIRIC BT 5 A AKRIC & A KGREEE, R
R OWE T, IO ER MR X OV i-Construction 1281 A HRIBEHORILICONWTE D F LD &
I, RO GHFIZ DOV TR TN D,

% 3 = NRIRHERIRIC R T 2 WIUKIRO B2 G FIEORE) T, 3 ICT B LSBT 2 REDRE
DL DT EARNRMESEZRT 2720, BTEEZNRIIT 7 — MNiEZERL T0D. £ LT, T2
BB IOV v RIC X 2 I R & EIRBE OMENA & OISR EA2ERT 5720, BHEANICRESE
WTHRLEDA N MRA N L DU OBELAE U TR WERE A BIRE S & LT, BB 2 920 L
TW5., BB 28 T, HEkDERE 200 kiz & HAE ICT B T OWEHIE T AN HV B, mi7e
T — & WAF M A RE 72 JE 4K 400 kHz OFEHRIC L A PFEERO B2 R L Cnb . o, HHEHIGE
RV v RIZ X AR R & JRTEEE OSRE DA & OFIGEROERLZFTML 15, £L T, vAFE—LL
Ly RIZX 2B RS, EIREBE 1,200 kg/m* (B 2 B ICHEEE T 5 FEAREL TV 5.

% 4 = NRIRHERRIC I T 2 IBEER O A KIRO @ 22 TRITFIEORRSE ] TiE, B> TELT 5K
o> SS IREEDERNE /A & FENANRIC X B MR R ORISR EEHIET 2729, 1CT B Lokt LB ¢
JAEND Z ENENT T T RN X 2 BEENTHON TV D KIS 2 BRI % & LT, BB LT\ 5.
BUHER A8 U T, SS ILEE DOENE A & ~ L F B — AT L AR & OSSEREZFHE L TWa. LT,
BT 9 IR E OSNE ST OB A M LT\ 5. 20 LT, § 3 EoREFELIEA LT, B
D=NLFE—LE Ly RIZEDHEERD D WVILEREEREB NS, BEROERIREE 1,200 kg/m’ (7iE
ZEEICTRIT 5 FEZREZEL TN D,

%5 = il TIE, AFRICE > TR mESTROREZ IR TN 3.
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In muddy areas with fluid mud layer, nautical depth concept could be applied to define the bed level
considering the degree of obstacles or muddy sediments to ship navigation. We can measure bulk
densities of fluid mud corresponding to nautical depths using any in-situ density sensor, though
these measurements cause extra cost in practice.

The aim of this study is to establish a practical method to evaluate nautical depths efficiently
and to establish a practical prediction method for nautical depths after dredging in muddy areas
with fluid mud layer.

I examined characteristics of observed acoustic data by echo sounding in response to the distribution
of bulk densities of fluid mud through the field measurement. Based on the field measurements, the
vertical distances between the bottom levels detected by a multi beam sonar and a lead measurement
was quantitively evaluated under the variable sediment density conditions. And I propose the
evaluation method of the vertical level with the bulk density of 1,200 kg/m’. It is shown that the
1,200 kg/m® density horizon can be predicted by integrating a multi beam echo sounder with a frequency
of 400 kHz and a lead sounding

In addition to them, I examined characteristics of the vertical distribution of a bulk density in
response to dredging through the field measurement. Based on the field measurements, the vertical
distances between the seabed surface and the vertical level with the bulk density of 1,200 kg/m® in
response to dredging was quantitively evaluated under the variable sediment density conditions. And
I propose a prediction method for nautical depths after dredging. It is shown that the 1,200 kg/m’
density horizon after dredging can be predicted by integrating a multi beam echo sounder with a
frequency of 400 kHz and a lead sounding before dredging
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