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Multi-objective Dynamic Dispatching Optimization of Large

Island Stonework Project
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Abstract: Large island infrastructure construction often involves complex stonework excavation,

transportation and backfilling operations, where dispatching efficiency directly impacts project costs and

schedules. Focusing on the stone supply and demand dispatching for a port project, this study addresses

a problem characterized by multiple excavation zones, multiple backfill zones, diverse material types,

multimodal transport, and multiple storage nodes, alongside long-cycle, dynamic monthly demands. To

address this stonework dispatching problem, a multi-objective optimization model is established, aiming

to minimize total land transportation distance, monthly excavation volume fluctuations, and stockpile

inventory levels. Given the NP-hard complexity of the problem, a customized genetic algorithm is

designed and implemented. The core of the algorithm lies in an innovative indirect chromosome encoding

scheme that encodes monthly relative excavation intensities rather than specific transportation volumes,

thereby enhancing search efficiency. A fitness function evaluates the performance of each strategy through

a full project cycle simulator, utilizing weight coefficients to manage complex constraints. The engineering

practice shows that the algorithm converges effectively, generating a stonework dispatching scheme that

balances economic efficiency, operational stability and timeliness.

Keywords : ports ; stonework ; dispatching ; excavation ; backfilling ; genetic algorithm ;route optimization
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Table 1 Monthly stone inflow and outflow at key nodes 77 m?
BORN O RH O MOr WO5 HO7 MU7 BOT MO L WA WA Wi i mm o aw

AR (XSL (DQG  (GST (VW= (W= (dtA (dtB (HA (/KB (M;S[X)mz[z (WX (D= (P (GSIIX (PQQIZ

X) X) X) X) X) X) X) X) X) HERHX) HERHX) HERHX) HERIX) #-a)) #a))

1 92.15 0 0 019 217 0.85 4.21 10.62  0.65 0 39.53 0 0 0 27.14 6.7
2 73.57 0 0 0.51 6.40 6.01 9.85 25.18 1.53 16.06 8.02 0 0 0 4.59 1.15
3 118.97 0 0 079 9.86 9.26 15.18 38.78 2.35 27.58 15.16 0 0 0 7.06 1.77
4 120.43 0 0 0.8 10.76 10.10 16.55 42.29 2.57 33.54 3.78 0 0 0 7.70 1.93
5 7.93 146.47 0 0.8 10.71 10.05 16.48 42.10 2.55 30.77 0 0 0 0 7.67 1.92
6 1.78 157.80 69.21 1.68 21.07 19.79 32.42 82.86 5.03 29.73 0 0 0 0 1509 3.77
7 13.69 141.02 130.85 1.98 24.83 23.31 38.20 97.62 5.92 32.52 0 0 0 0 17.78 4.45
8 0.36 188.77 157.80  2.45 30.71 28.84 47.25 120.75 7.33  55.57 0 0 0 0 21.99 5.50
9 21.78 188.37 95.64 2.12 26.60 24.97 40.92 104.57 6.34 67.42 0 0 0 0 19.05 4.76
10 7.87 211.94 114.42  2.19 27.39 25.72 42.15 107.70 6.53 79.41 18.22 0 0 0 19.62 4.9
11 22.38 183.37 138.09  2.25 28.22 26.50 43.43 110.97 6.73 90.88 34.86 0 0 0 20.21 5.05
12 3.61 267.38 120.80 2.94 36.81 34.56 56.63 144.71 8.78 94.60 12.76 0 0 0 26.36 6.59
13 17.24 330.71 138.49 3.21 40.19 37.67 61.79 156.06 9.59 102.46 67.66 5.79 0 0 28.78 7.19
14 1.84 321.45 136.79 3.25 40.71 38.23 62.64 159.59 9.71 102.31 0 42.98 0 0 29.31 7.33
15 5.97 337.81 178.00 3.63 45.49 40.87 69.95 176.67 10.85 100.72 0 69.21 0 0 32.81 8.20
16 0 324.85 153.36 3.95 49.47 45.62 76.07 192.12 11.80 93.89 0 1. 08 0 0 36.19 9.05
17 0 226.39 166.02 3.52 44.09 41.80 67.85 174.38 10.52 51.20 0 0 0 0 3275 819
18 0 202.57 148.34 3.25 40.70 38.59 62.64 160.99 9.71 55.08 0 0 12.84 0 30.24 7.56
19 0 85.24 174.61 2.79 34.96 33.15 53.80 138.27 8.34 33.39 0 0 37.80 0 25.97 6.49
20 0 0 135.87 2.37 29.65 28.12 45.63 117.28 7.07 21.54 0 0 32.47 2,15 22.03 5.51
21 0 0 101.52 2.02 25.37 24.06 39.05 100.37 6.05 15.66 0 0 24.88 17.54 18.85 4.71
22 0 0 115.29 1.57 19.63 18.61 30.21 77.63 4.68 13.91 0 0 17.93 13.56 14.58 3.65
23 0 0 140.05 2.01 25.23 23.92 38.83 99.79 6.02 9.31 0 0 2351 18.23 18.74 4.69
24 0 0 95.17 1.78 22.30 21.14 34.32 88.20 5.32 0 0 0 16.34 13.43 16.57 4. 14
25 0 0 131.30 1.67 20.98 19.89 32.29 82.99 5.00 0 0 0 10.35 10.71 15.59 3.90
26 0 0 71.64 0.98 12.32 11.68 18.95 48.71 2.94 0 0 0 3.14  17.87 9.15 2.29
27 0 0 20.42 0.51 6.34  6.01 9.76  25.09 1.51 0 0 0 1.62  13.05 4.71 1.18
28 0 0 10.11 0.35 4.383 416 674 17.33 1.05 0 0 0 1.12 5.89 3.26  0.81
29 0 0 16.03 0.37 4.62 438 7.11 18.26 1. 10 0 0 0 1.18 4.07 3.43  0.86
30 0 0 29.57 0.16 2.00 1.90 3.08 7.91 0.48 0 0 0 0.51 2.21 1.49 0.37
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