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Analysis and Estimation of Long Distance Dredged Soil Transport
Technology

Eunsung Kim", Soon Yong Jeong’, Yu Seung Kim’
""Nada Construction Inc.,
*Korea Salvage Inc.

Abstract The new developed long distance transport technology uses the effect of electro-magnetic energy. But it's
difficult to estimate the new technology. We monitored the velocity profile and pressure drops in pipes and estimated
the technology quantitatively from data analysis. Laboratory test and field test gave us that the effects of
electro-magnetic energy changed the flow properties and increased the velocity, especially at the slip layer. When
transporting the dredged soil, electro-magnetic field generation reduces the frictional resistances at the slip layer,

increases the velocity of flow. Furthermore, it would be possible to transport the dredged materials up to 15km long
with one pump station.
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Fig. 1. Change after electro-magnetic treatment
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Fig. 3. Effect of electro-magnetic energy field
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Table 1. velocity increment by EMF effect (unit: mm/s)

Pump only Pump+EMF Increment
Vinax Viiip Vinax Viip Vinax Viip
424 86 317 217
30Hz 540 179 594 207 | -43% | 39.7%
502 129 492 124
700 222 627 149
40Hz 602 159 647 299 | -6.8% | 6.2%
733 202 623 170
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Table 2. Velocity data of Kaolinite 600% (unit: mmys)

Pump only Pump+EMF Increment
Vinax A Vinax Visiip Vinax Visiip
1302 | 631 1401 | 654
30Hz 1273 | 604 1364 | 660 7.0% 8.2%
1292 | 584 1371 | 654
1582 | 823 1632 | 883
40Hz 1565 | 834 1613 | 858 2.3% 5.0%
1605 | 833 1615 | 873
1845 | 1055 | 1904 | 1088
50Hz 1874 | 1081 | 1933 | 1115 | 3.3% 3.0%
1855 | 1072 | 1920 | 1100
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Fig. 10. Velocity increment by EMF effect in Kaolinite
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Table 3. Velocity data of Kaolinite 1000% (unit: mm/s)

Pump only Pump+EMF Increment
Pump out

Vi | Vaip | Vi | Viip Vinax Vsiip
1175 | 437 1247 517

30Hz 1171 447 1253 538 58% | 14.9%
1187 | 460 1238 489
496 | 587 55 | 72

40Hz 495 593 551 71 41% | 21.1%
494 | 598 560 | 72
776 | 668 839 834

50Hz 1802 707 1833 829 20% | 19.4%
1800 | 701 1816 816
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Fig. 11. Velocity increment by EMF effect in Kaolinite 1000%
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Table 4. Velocity data of Sand 600% (unit: mm/s)

Pump only Pump+EMF Increment
Pump out

Vinax Viiip Vinax Viiip Vinax Viiip
2737 26 2913 24

30Hz 2183 50 2432 45 10.0% | 106%
2632 34 3100 73
3403 36 2969 83

40Hz 2207 42 2867 62 3.8% 138%
3615 26 3737 103
2936 53 3817 141

50Hz 2463 44 2765 120 14.8% | 139%
3638 63 3794 121
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Fig. 12. Velocity increment by EMF effect in Sand
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Table 5. Velocity data of Sand 1000% (unit: mm/s)

Pump only Pump+EMF Increment
Pump out
Vimax | Vsip | Vimax | Vaip | Vi Viip
2653 43 2612 43
30Hz 2594 41 2620 48 0.7% 14.3%
2554 35 2620 45
2877 48 2877 59
40Hz 2906 51 2967 65 0.9% 16.4%
2936 53 2955 53
2788 50 3271 54
50Hz 3171 61 2938 78 6.6% 13.1%
3284 65 3048 67
+  Pump only
w0 m e mmomm o o w0 o
Fig. 13. Velocity increment by EMF effect in Sand
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Table 6. Velocity data and analysis results from

Sihwa site (unit: mm/s)
Pump only Pump+EMF Increment
Index

Viax | Vaip | Viax | Vip Vinax Vsiip Vinean
1 9327 | 3963 | 9395 | 4323
2 8312 | 4317 | 10064 | 4229

9.7% | 162% | 11.2%

3 8852 | 3986 | 9438 | 4318
4 8513 | 2663 | 9490 | 4474
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Fig. 19. Velocity increment by EMF effect in Sihwa
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