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Hydraulic calculation for pipeline transportation of hard plastic clay
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Abstract: For Lianyungang port 300,000—ton waterway pilot trial dredging project section H1.1, there

mainly contains clayey soil in the construction regions, also there contains hard plastic clay with a certain amount

of calcified stones in some regions. Due to the uneven gradation, great cohesiveness and easy precipitation of the

hard plastic clay, the hydraulic calculation results by pipeline medium uniform mass flow theoretical calculation

differs greatly from actual construction parameters. Based on the construction of the cutter suction dredger (CSD)

“Xinhaitun” , we discuss the hydraulic transportation simulation calculation method which suits for such soil. By

adjusting some parameters in the formula, the theoretical calculation results are consistent with the practical results

of the CSD “Xinhaitun” .
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L2 993 -0.39 2.92 977 9.73 90.0 14.55 5.12 15.81 1.16
WiaE P2 993 -0.41 2.95 978 9.94 86.4 16.57 5.03 15.58 1.15
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1.16 5.12 3.72 7.48 11.20 10.12 12.54 0.81
1.15 5.03 3.73 7.49 11.22 10.35 12.45 0.83
1.17 5.21 3.71 7.47 11.17 10.30 12.62 0.82
1.13 5.22 3.70 7.47 11.17 10.12 12.29 0.83
1.17 5.25 3.70 7.46 11.16 10.18 12.61 0.81
1.15 5.25 3.70 7.46 11.16 10.21 12.39 0.82
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5.12 1.16 10.12 14.55 0.74
5.03 1.15 10.35 16.57 0.79
5.21 1.17 10.3 18.04 0.73
5.22 1.13 10.12 14.52 0.72
5.25 1.17 10.18 16.52 0.71
5.25 1.15 10.21 18.55 0.71
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min  min ENEY . . bar  bar . . bar . . bar (m-s™) ¥JE/% (m’-h™)
(r*min”") (r*min™") (r*min”") (r*min™") /(Gremin”") (r*min™")
- 28 1.25 14.92 242 985 042 279 231 910 8.68 229 910 1498 5.56 16.79 1614
s 30 92 1.73  17.04 243 985 043 282 231 910 8.72 229 910 1499 554 16.87 1615
" 34 1.41 19.07 243 985 042 299 231 910 8.83 229 910 15.19 5.55 2030 1948
s 22 0.75 15.18 243 985 047 279 231 910 8.62 229 910 14.83 5.56 19.29 1854
ot 33 82 0.57 17.06 243 985 043 278 231 910  8.61 229 910 14.80 5.51 18.54 1766
" 27 0.52 18.64 243 985 0.43 2.87 231 910  8.81 230 910 15.18 5.53 19.89 1901
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e oy 14.92 16.79 242 231 229 5.56 14.89 5.37 14.80 -0.19 —-0.18

f o) 17.04 16.87 243 231 229 5.54 14.99 5.37 14.84 -0.17 -0.15

H $3=E 19.07 20.30 243 231 229 5.55 15.19 5.32 15.13 -0.23 -0.06

50 )2 15.18 19.29 243 231 229 5.56 14.83 5.35 15.06 -0.21 0.23

& H2)Z 17.06 18.54 243 231 229 5.51 14.80 5.36 15.02 -0.15 0.22
32 18.64 19.89 243 231 230 5.53 15.18 5.34 15.16 -0.19 -0.02
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P 1% W/ (mes™) Wit/ (m+s™)  HEE/Am K TFEBHR/ oK) BREHR (k) B3R (kEE) 3 TR0/ (' h™)
Wk 6.55 13 380 36.1 68.6 104.7
10 6.09 12 441 325 61.4 93.9 1244
20 5.90 12 053 3.0 34.6 65.3 99.9 2411
30 5.74 11726 36.7 69.1 105.8 3518
40 5.61 11 460 38.9 72.9 111.8 4584
THK 5.96 12175 36.8 69.4 106.2
10 5.54 11317 33.1 62.0 95.1 1132
20 5.37 10970 4.0 35.2 65.9 101.1 2194
30 5.23 10 684 374 67.8 105.2 3205
40 5.10 10418 39.5 73.6 113.1 4167
HK 5.70 11 644 37.1 69.7 106.8
10 5.32 10 868 333 62.3 95.6 1087
20 5.16 10 541 35.5 66.2 101.7 2108
25 5.08 10378 45 36.5 68.1 104.6 2594
30 5.02 10255 37.6 70.0 107.6 3076
35 4.98 10173 38.7 71.9 110.6 3561
40 4.90 10010 39.7 73.9 113.6 4004
K 5.44 11113 37.4 70.0 107.4
10 5.10 10418 335 62.6 96.1 1042
20 4.95 10112 5.0 36.8 68.4 105.2 2022
30 4.81 9 826 38.9 73.1 112.0 2948
40 4.69 9581 39.9 742 114.1 3832
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WK 6.11 12 482 34.9 133.5 168.4
10 5.79 11828 31.1 119.5 150.6 1183
20 5.62 11481 6.0 33.2 127.2 160.4 2296
30 5.48 11195 35.3 134.9 170.2 3358
40 5.35 10 929 37.4 142.5 179.9 4372
WHK 5.79 11828 353 135.1 170.4
10 5.41 11 052 31.5 120.4 151.9 1105
20 5.25 10 725 7.0 33.6 128.1 161.7 2145
30 5.12 10 459 35.7 135.8 171.5 3138
40 5.01 10 235 37.8 143.4 181.2 4094
WHK 5.52 11276 35.6 136.5 172.1
10 5.15 10 521 31.7 121.0 152.7 1052
20 5.00 10214 33.9 128.7 162.6 2043
25 4.93 10 071 8.0 34.9 132.6 167.5 2518
30 4.87 9949 36.0 136.4 172.4 2985
35 4.81 9826 37.0 140.3 177.3 3439
40 4.76 9724 38.1 144.1 182.2 3890
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