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Synopsis

“ICT dredging” (harbor construction) in the port and harbor field is dredging construction fully using ICT,
which is one of the “i-Construction” measures promoted by the Ministry of Land, Infrastructure, Transport
and Tourism (MLIT). Standards were developed in fiscal 2016, trial construction was carried out in fiscal
2017, and in fiscal 2018, this method was under implementation in many construction projects under the
direct control of the country. On the other hand, as one result of a questionnaire survey of the trial
construction in fiscal 2017, the narrow multibeam echo sounder bathymetric survey increased the working
time and cost compared to the singlebeam echo sounder bathymetric survey, and many other problems also
occurred. Therefore, standards such as the acquisition point density in the narrow multibeam echo sounder
bathymetric survey were revised, but similar problems still remained in the questionnaire survey conducted
in connection with construction in fiscal 2018.

In this research, we compare the acquisition point density of the number of a point group simulating a
situation where the point group cannot be acquired sufficiently at the time of bathymetric survey and the
result of a calculation of the soil amount in order, to optimize the standard of the acquisition point density
in the narrow multibeam echo sounder bathymetric survey of “ICT dredging”. We also propose standard

values for improving productivity by improving work efficiency and reducing cost.
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REY | RREE |5 - e ) - . - . -
FHREE| gmx | RERT | gmx | RERT | gpz [RERTE
HEFE & FE HEFERHD
[f&] [m2] [&/m?] [%] EOEE [%] EDEE (%] i
1 &2T—4 3,684,400 80,183 46 99.9%| #(326) 99.9%| #E(3) 100.0% =
2 1/51Cf5|E 736,889 80,183 9 39.9% 5 99.9%| H(54) 99.9% Q)
3 1/101C[E5 &= 368,450 80,183 5 2.2% 5 86.7% 5 99.9%|  H(3)
1/18ICRB|E 204,700 80,183 3 0.0% 5 51.3% 5 99.5%| % (359)
X()ﬁ*éﬁ%%@ﬁ
o KA 6 TR R (M)
JEEE
©) @ Q=1/@ @ ® ®
Imtuyg | BEREZ0SMIR TR 0m3 R TR 0m1 R
REY | RREE |5 - ) - . - . -
FHREE| gmx | RERT | gmx | RERT | gpz [RERTE
HEFE & F&E EFEHD
[f&] [m2] [&/m?] [%] EOEE [%] EDEE (%] HiE
1 &2T—4 9,185,908 57,628 159 100.0% i3 100.0% i 100.0% =
2 1/51Cf5|E 1,837,243 57,628 32 99.9%| FH(241) 100.0% i 100.0% =
3 1/101C[E5 (&= 918,660 57,628 16 84.3% 5 100.0% i 100.0% =
1/18ICB|E 510,400 57,628 9 34.6% 5 99.9%) &) 100.0% =
X()ﬁ*éﬁ%%@ﬁ
R-A T BEMERER ()
HE &
O] @ =1/ @ ® ®
Imtuyg | BEEZE05MIR HEERERR1.0m3 s HEERERR1.0m1 R
REH | RREE (o - N N -
THRBEY| gm= | RERT | gmz | RERT | gpz |RERTE
& FE & F&E HEFEHD
[1&] [m2] [A/m’] (%] |wogm| [%] |sogm| [%] =
1 &7—4 49438070| 371,002 133 99.9%| £(6) 100.0% Fii 100.0% &=
2 1/51CfE5|&E 9,888274| 371,002 27 99.9%| #H(89) 100.0% Fii 100.0% &=
3 1/101ZRE 5= 4944550 371,002 13 86.7% =l 99.9%| FH(2) 100.0% &=
4 1/18I[@E5 = 2,747,339] 371,002 7 13.2% 5 99.9%| FH(5) 100.0% =

X: O FREFBEFOH
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ICT T (&) (2361 DMIEZR 3 WL T — & WUASIC B3~ 2 MRt/ Sa A L - R 1L%E - SR ETS - A HE - HHEIR
T8 B TEERER
®-B.1 LEMEEHR (R
EE#E1
RENE— 274 1/5M51= 1/10f5 (= 1/18f51F
+8 HAEITHLT +5 HEICHLT +g HEITHLT +52 HAEITHLT
BFEE [m%] : i#83(m3] | #BER (%] [m%] i m3] | HRE[%] [m%] 185 [m3] | %] [m%] iR [m3] | R [%]
L1 | BFIEBYTEL 11477;: H% 0.0%| 11,795 318 2.8% 11,802 325 2.8% 11,807 330 2.9%
2 05m3 it R E 11,960 483 4.2% 11,799 322 2.8% 11,803 326 28% 11,807 330 29%
3 1.0m3 3 F R fE 11,979 502 44% 11,799 322 2.8% 11,802 325 28% 11,803 326 2.8%
4 1.0m1 A R{E 11,979 502 44% 11,806 329 2.9% 11,808 331 29% 11,801 324 2.8%
5 20m1gi Rl 11,997 520 4.5% 11,821 344 3.0%| 11821 344 3.0% 11,819 342 3.0%|
6 05m3 pi R % AE 12,883 1.406 12.3% 11,846 369 3.2% 11,803 326 28% 11,807 330 2.9%
7 1.0m3 g iR {l 13238 1,761 15.3% 12,530 1,053 9.2% 12,112 635 55% 11,862 385 3.4%
8 1.0m1 SRR 13418 1.941 16.9% 12,887 1410 12.3% 12539 1,062 9.3% 12,258 781 6.8%
20m1 g R EE 13,825 2,348 205% 13,401 1,924 16.8% 13,156 1,679 146% 12,921 1444 12.6%
10| T E (FH) 11,876 399 3.5ﬂj
®-B.2 LEMEGRMR CHFHEHHE)
GRBHHE
BENE—Y £T—4 1/5M51E 1/10f5|& 1/18f51E
+8 HAECHLT +8 HAECHLT +8 HECHLT +8 HEIHLT
BFEE [m’] | i (m3] | H#iBiaR (%] [m’] R m3] | %] [m’] R [m3] | iR %] [m] R Im3] | iR [%]
1 ZANB) T EL 69652 H# 0.0%| 69,858 206 0.3% 69887 235 03% 69.904 252 045/
2 05m3 i R E 69,842 190 0.3% 69,871 219 0.3% 69,887 235 03% 69.904 252 0.4%
3 1.0m3 3 R {E 69,842 190 0.3% 69873 221 0.3% 69,902 250 04% 69.915 263 0.4%
4 1.0m1garp Rl 69,836 184 0.3% 69,851 199 0.3% 69,896 244 04% 69,928 276 0.4%
5 20m1 g RIE 69,826 174 0.2%| 69,831 179 0.3% 69,846 194 03% 69.875 223 034
6 05m3 g % 1B 70378 726 1.0% 69,928 276 0.4% 69,888 236 03% 69.904 252 0.4%
7 1.0m3 A BB 70,728 1.076 1.5% 70,336 684 1.0% 70,133 481 0.7% 69.976 324 0.5%
8 1.0m1 SRR 70890 1,238 1.8% 70,563 911 1.3% 70,388 736 1.1% 70,237 585 0.8%
9 20m1 g R E(E 71,087 1435 2.1% 70,779 1127 1.6% 70630 978 1.4% 70497 845 1.2%
10| T E (FH) 71,735 2,083 3.0"j
®-B.3 LEMGEMAR (R
£iR&
BB £T—4 1/5M51E 1/10f5|& 1/18M51E
+8 HAECHLT +g HAECHLT +g HAECHLT +8 HEITRLT
BFEE [m’] | i (m3] | HiBIAR (%] [m’] iR m3] | HEE[%] [m’] 1R [m3] | iR [%] [m] R m3] | iR [%]
1 ZANB) T EL 21,752 H#¥ 0.0%| 21,998 246 1.1% 22,056 304 1.4% 22,112 360 1.7%
2 05m3 i th R E 22113 361 1.7% 22,121 369 1.7% 22,111 359 1.7% 22131 379 1.7%
3 1.0m3 g i R fis 22,111 359 1.7% 22,121 369 1.7% 22,114 362 1.7% 22,131 379 1.7%
4 1.0m1 A A R{E 22,110 358 1.6% 22,122 370 1.7% 22,111 359 1.7% 22,130 378 1.7%
5 20m1gih R E 22094 342 1.6% 22,095 343 1.6%| 22,084 332 1.5% 22104 352 1.6%
6 05m3 pi i % B 22992 1.240 5.7% 22,681 929 4.3% 22478 726 3.3% 22,302 550 2.5%
7 1.0m3 g &3l 23,186 1434 6.6% 22939 1,187 5.5% 22787 1,035 48% 22673 921 4.2%
8 1.0m1 AR {E 23,281 1,529 7.0% 23,058 1,306 6.0% 22926 1,174 54% 22824 1072 4.9%
9 20m1 g R %(E 23520 1,768 8.1% 23286 1,534 71% 23,171 1419 65% 23080 1,328 6.1%
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BE#E-1
BE/E— 2T—4 1/5/i81E 1/10M5|E 1/1851E
+8 HEITHLT +8 HECHLT +5 HECHLT +8 HEHLT
BFEE [m®] i ##5(m3] | fpaR9e] | [m®] | ##5(m3] | #iaE([%] [m] i [m3] | B[ %] [m%] #EEm3] | AR [%]
1 2B TEL 2800 Bt 0.0%| 3020 130 4.5%| 3050 160 55% 3057 167 58%
2 0.5m3 &5 R fiE 3046 156 5.4% 3032 142 4.9% 3051 161 56% 3057 167 58%
3 1.0m3 g8 o R fil 3062 172 6.0% 3044 154 5.3% 3065 175 6.1% 3,069 179 6.2%
4 1.0m1 B Rl 3064 174 6.0% 3042 152 5.3% 3068 178 62% 3072 182 6.3%
5 2.0m1 S R1E 3070 180 6.2%| 3033 143 4.9% 3058 168 58% 3063 173 6.0%
6 05m3 AR % (E 3,400 510 17.6% 3,088 198 6.9% 3057 167 58% 3057 167 5.8%
7 1.0m3 A&l 3526 636 22.0% 3,260 370 12.8% 3163 273 9.4% 3,105 215 74%
8 1.0m1 AR s 3597 707 24.5% 3358 468 16.2% 3262 372 12.9% 3198 308 10.7%
9 20m1 SR EE 3821 931 32.2% 3545 655 22.7% 3419 529 18.3% 3355 465 16.1%
%=-B.b T REMAMEE (HEEHHK2-2)
BEE#E-2
V=3 TAY 274 1/5M5|E 1/10/5|% 1/18f5|E
+t8 HEITHLT +8 HEITHLT +g HECHLT +8 HEITHLT
BIEE [m®] | ##5(m3] | #iaR96] | [m®] | ##ii(m3] | ##ia[%] [m] #35 [m3] | HEE[%] [m] #Em3] | AR [%]
1 FAIVBY VT EL 153411  H#% 0.0%| 15617 276 1.8% 15,625 284 1.9% 15,630 289 1.9%
2 0.5m3 &5 R 15978 637 4.2% 15,626 285 1.9% 15,625 284 1.9% 15,630 289 1.9%
3 1.0m3 g R flE 15974 633 4.1% 15,593 252 1.6% 15,595 254 1.7% 15,602 261 1.7%
4 1.0m1 B R{E 15973 632 4.1% 15,603 262 1.7% 15,592 251 1.6% 15,592 251 1.6%
5 2.0m1 At R1E 15,960 619 40% 15,620 279 1.8%| 15,630 289 1.9% 15613 272 1.8%
6 05m3faRiE(E 17,199 1,858 12.1% 15710 369 24% 15,625 284 1.9% 15,630 289 1.9%
7 1.0m3 A&l 17,631 2,290 14.9% 16,668 1.327 8.7% 16,069 728 47% 15,720 379 25%
8 1.0m1 AR iEfE 17,841 2,500 16.3% 17,138 1,797 11.7% 16,648 1,307 85% 16.268 927 6.0%
9 20m1 Bk lE 18278 2937 19.1% 17,733 2392 15.6% 17,398 2057 134% 17,089 1.748 11.4%
=-B.6 TEMIEHE (BEH2)
BB (2-1L2-20&5)
RE/E— 2T—=42
+8 HAECHLT
BEEE [m®] |3 [m3] |t (%)
i W 291% Dk {5 18231) i 0.0%|
2 0.5m3 5 R {iE 19,024 793 4.3%
3 1.0m3 55 o R fiE 19,036 805 4.4%
4 1.0m1 P R{E 19,037 806 4.4%
5 20m1 R HR{E 19030 799 44%|
6 05m3 A FiEE 205599 2,368 13.0%
7 1.0m3 S % {E 21,157 2926 16.0%
8 1.0m1 S % {E 21438 3207 17.6%
9 20m1 AR {E 22099 3868 21.2%
10 [ FHMEE(ZEH) 19,567 1336 7.35




ICT PR T (W) 12361 2HHIER 3 ot T — & BRI B3 2 Meat/$n A2 i - IR - SRR - APHIE - 5 H3s
£-B.7 LTEMRER (EHE)
SER
- AV 274 1/5fE51= 1/10f5|= 1/18M51E
18 HAECHLT +2 HEITHLT +5 HEITHLT +8 HAEITHLT
BFHEE [m® 8 m3] | iR [%] [m® R m3] | iR [%] [m] i [m3] | R E[%] [m%] B (m3] | EEE[%]
1 2B T HEL 56454] HH 0.0%)| 56,822 368 0.7% 56,943 489 0.9% 56977 523 0.9%|
2 0.5m3 5 R {E 57,285 831 1.5% 56995 541 1.0% 56,984 530 0.9% 56,981 527 0.9%
3 1.0m3 8 R{E 57306 852 1.5% 57011 557 1.0% 57,010 556 1.0% 56997 543 1.0%
4 10mi g R{E 57,309 855 1.5% 57,006 552 1.0% 57,005 551 1.0% 56,991 537 1.0%
5 20m1 s RIE 57305 851 1.5% 57010 556 1.0%] 56,985 531 0.9% 56,958 504 0.9%
6 05m3 £ 32 {E 58939 2485 44% 58,096 1,642 2.9% 57,352 898 1.6% 57018 564 1.0%
7 10m3 A B R {E 59,551 3,097 5.5% 58938 2484 44% 58,438 1,984 3.5% 57,921 1.467 26%
8 10mi S ER{E 59804 3350 59% 59,289 2835 50% 58,907 2453 43% 58449 1,995 35%
9 20m1 B E(E 60,791 4337 7.7% 60,255 2,949 6.7% 59,936 3482 6.2% 59,531 3077 55%
x-B.8 LEMAEHR (M)
2T—=4 1/5/51E, 1/10/51E 1/18/51E
18 HAESHLT +2 HEITHLT +5 HEITHLT +8 HAEITHLT
BFHEE [m%] | $#85[m3] | iR (%] [m*] [ m3] | %] [m*] i [m3] | R E[%] [m%] HBiE[m3] | EE[%]

1 FANB) T EL 169559; HLi#E 00% 1723847 3,288 1.9%] 173529 3970 2.3% 173519 3,960 2.3%
2 05m3 it Rl 175824 6,265 37%| 173,961 4,402 2.6% 173,692 4,133 24% 173,522 3963 2.3%
3 1.0m3 2 R{E 175820 6.261 37%| 174,164 4,605 2.7% 173914 4,355 2.6% 173,693 4134 24%
4 1.0mi P R{E 175837 6278 37%| 174,147 4588 2.7% 173,886 4321 2.6% 173,725 4,166 25%
5 20mi1 S RE 175716 6157 36% 174095 4536 2.7% 173802 4243 2.5% 173575 4016 2.4%|
6 05m3 s % 185467 15,908 94%| 179,153 9,594 5.7% 174,754 5,195 31% 173,536 3977 2.3%
7 10m3 AR {E 189,004 19,445 11.5% 184,239 14,680 8.7% 181,508 11,949 7.0% 178,871 9312 5.5%
8 10mi A EE{E 190,690 21,131 12.5%) 186460 16,901 10.0% 184,173 14614 8.6% 182,079 12,520 74%
9 20m1 B EE 194444 24,885 14.7%) 190,275 20716 12.2% 188,319 18,760 11.1% 186,557 16,998 10.0%
10 | FHMRE* (BT HE) 185,189 15,630 9.2%
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