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ABSTRACT

During the Thai-Chinese High-speed Rail Project designer had opted Transverse Mercator (TM) Map Projection with WGS84
datum (WGS-TM) for the project. The Transverse Mercator (TM) is known as one of popular choices for Low Distortion Map
Projection (LDP) for construction. Unfortunately during project implementation in Thailand the concrete information namely
scale factor kg for datum plane is missed. Since Thai engineer need exact TM definition for calculation of the control point
network extension, for construction surveying. The study has discovered that the definition of the given TM map projection
especially the geodetic height of projection plane hpp is inadequate and not practicable. To remedy this we have tried to recover
the TM definition by expanding size of the ellipsoid datum using Geodetic height of projection plane hpp. After applying this TM
definition to 81 control points in the project and comparing to given WGS-UTM coordinates results horizontal difference by 13
millimeter, which is negligibly small and quite satisfactory. Nevertheless the study has tried to recover the actual scale factor by
trial-and-error method. The latter try has revealed three new TM scale factors ky namely 1.00000000, 1.000030770 and
1.000025247 for each of “Construction Coordinate System” within the project. Using these scale factors for TM definitions and
reprojecting the 81 control points then comparing with given WGS-UTM coordinates now results horizontal differences of *6
millimeter which is again considered to be small and negligible. The reversed computed scale factors has fulfilled the WGS-TM
map projection definitions in project and engineer can now use them conveniently with familiar GIS and CAD software. We
summarize that any LDP application for construction, the map projection should be defined with some de facto standard e.g.
PROJ4, EPSG, WKT or OGC, which it always includes the defined scale factor k.

KEYWORD: Transverse Mercator Projection; TM; Low Distortion Projection (LDP)
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WGS-TM (The First Construction Coordinate System ) WGS-UTM_(Drawing)
Central meridian longitude(CML): 100°42’ Geodetic height of projection plane Central meridian longitude(CML): 99°00° ,Geodetic height of projection plane
Om,Elevation abnormality: Om,The Thai Sea Level (MSL) System. Om,Elevation abnormality: Om,The Thai Sea Level (MSL) System.
PointNo. | Northing X(m) | Eastinge Y(m) |Height H(m)|  Remarks __|Point No.| Northing X(m) | Eastinge Y(m) |Height H(m)|  Remarks
Control Point-First Class (CPI) Control Point-First Class (CPI)

CPI-30 1613361.0707 532854.7471 22,3986 CPI30 1613645.7570 715988.6272 22.3986

CPI-31 1614926.7308 537343.4499 32.6048 CPI31 1615245.2257 720466.2720 32.6048

CPI-32 1616846.8141 541291.8581 88.8367 CPI-32=GPS10-1 | CPI32 1617195.1961 724400.9511 88.8367 CPI-32=GPS10-1

CPI-33 1619953.5680 542774.2611 CPI33 1620313.6189 725860.3131

CPI-34 1619666.8268 543203.1609 147.0693 | CPI-34=GPS11-2 | CPI34 1620030.0457 726201.4432 147.0693 CPI-34=GPS11-2

CP1-35 1621296.5149 546128.3113 201.5654 CPI35 1621682.0107 7292049060 201.5654

CPI-36 1622002.7495 546847.5505 CPI36 1622393.7901 729918.9788

CPI-36A 1622228.3825 549386.2804 CPI36A | 1622638.5707 732458.5312

CPI1-37 1621825.1403 551270.3723 CPI37 1622249.3916 734344.0579

CPI-38 1620476.4358 553752.4688 219.3996 | CPI-38=GPS14-1| CPI38 1620919.0354 736836.8453 219.3996 | CPI-38=GPS14-1
CPI-38A 1619884.0685 556789.9598 CPI38A | 1620349.3392 739879.5042

CPI-39 1620109.7450 5595492582 CPI139 1620595.7927 742637.7976

CP40 1620743.0750 564674.4349 CPI40 1621267.7905 747759.5894

CPI41 1621685.0672 568553.7176 376.2575 CPI41 1622239.2090 751632.9102 376.2575

CPl42 1622913.7303 572151.3360 359.2609 | CPl42=GPS18-2 | CPl42 1623495.3035 755222.3853 359.2609 | CPl42=GPS18-2
GPS037 1527673.5663 479763.7061 GPS037 | 1527570.1201 663520.5141
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