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Surveying technology and practice for terminal and

waterway engineering in Tonga Industrial Park, Indonesia
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Abstract: To the lack of basic surveying and mapping data and incomplete technical system in unfamiliar and
complex terrain and hydrological environments for large-scale overseas port and waterway construction projects, a
systematic research and practice of surveying and mapping technology is carried out using the terminal and
waterway project in Indonesia Tonga Industrial Park (including inland rivers, bays, and marine composite waters )
as an example. This project needs to address technical challenges such as the lack of surveying benchmarks in
tropical rainforest coverage areas, unknown underwater terrain, complex tidal and current characteristics, and
unclear sediment distribution. By innovatively integrating GNSS ( global navigation satellite system ) static
measurement, multibeam depth measurement, side scan sonar, tidal level harmonic analysis, six point tidal current
observation, and joint granularity analysis technology, a comprehensive surveying system covering plane and
elevation benchmarks, underwater terrain, hydrological dynamics, and sediment characteristics has been
constructed. The technical system proposed in this study has overcome the problem of lack of surveying and
mapping data in overseas complex waters, and achieved multi element collaborative surveying and mapping in the
tropical rainforest bay strait composite area, which can provide a standardized technical paradigm for similar port
projects along the “the Belt and Road”, and promote the deepening application of intelligent unmanned surveying
and mapping equipment in overseas projects.

Keywords: surveying and mapping benchmark; engineering surveying; hydrological observation; tide level

observation; tide observation; bottom sediment sampling
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Fig.1 Location of Indonesia Tonga Industrial Park Terminal and waterway project
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Fig.3 Process curve of SC2 tide level in Apar Bay
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Tab.3 Tidal characteristic values
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Tab. 5 Statistical results of C1 spring tide

sediment concentration
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Tab. 6 Statistics of maximum sediment concentration

at each analysis point (g-L™)
T %A Cl 2 C3 C4 c5 c6
PN 18 58 67 42 54 35
/NI 26 35 31 31 32 33
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Tab.7 Results of median particle size of substrate

ke HIALAR /mm HURE BRI /mm HURE L B4R /mm HURE H{EDRAS /mm
S01 0.001 4 S11 0.001 4 S21 0.001 4 S31 0.001 1
S02 0.001 6 S12 0.001 8 S22 0.001 3 S32 0.001 6
S03 0.001 2 S13 0.001 8 S23 0.001 2 S33 0.001 5
S04 0.001 9 S14 0.001 0 S24 0.001 5 S34 0.001 7
S05 0.001 4 S15 0.002 5 S25 0.001 8 S35 0.001 4
S06 0.001 3 S16 0.001 4 S26 0.001 4 S36 0.001 9
S07 0.001 3 S17 0.001 4 S27 0.001 2 S37 0.001 4
S08 0.001 6 S18 0.001 5 S28 0.001 8 S38 0.017 0
S09 0.008 5 S19 0.001 3 S29 0.024 0 S39 0.036 0
S10 0.001 3 S20 0.001 2 S30 0.001 4 5S40 0.140 0
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Tab. 8 Results of sorting coefficient for bottom clay content

WOREm Fhibdidio PR REC| WA AL SR MIEFRE| R BLEE/% MR\ BEES FLEE% TIERE
SO01 70. 43 0.010 6 S11 70. 38 0.0103 S21 71.27 0.010 1 S31 72.95 0.0100
S02 68. 66 0.011 1 S12 68. 57 0.010 5 S22 72.09 0.010 8 S32 68.72 0.010 5
S03 72.12 0.010 6 S13 66. 83 0.0153 S23 72.08 0.0103 S33 70. 36 0.010 7
S04 66. 94 0.012 4 S14 72.96 0.010 4 S24 69. 54 0.011 2 S34 68.73 0.010 2
S05 71.23 0.010 4 S15 64. 36 0.014 1 S25 67. 82 0.011 6 S35 70. 41 0.010 1
S06 71.27 0.0110 S16 70. 36 0.010 4 S26 70. 39 0.010 4 S36 67. 88 0.012 1
S07 71.24 0.011 1 S17 71.25 0.0103 S27 72.94 0.010 0 S37 71.23 0.010 2
S08 68. 68 0.010 6 S18 70. 42 0.010 4 S28 68. 69 0.010 8 S38 33.70 0.044 6
S09 40. 63 0.028 6 S19 72.11 0.010 6 S29 20. 19 0.086 1 S39 18.43 0.1516
S10 71.28 0.010 4 S20 72.97 0.009 9 S30 70. 42 0.010 7 S40 1.98 0.2253
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