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A Study on the Analysis of Trilateration Adjustment
by Finite Element Method (FEM)
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ABSTRACT

The object of this study is to analize the trilateration adjustment by FEM. FEM is a num-
erical method for analysis dealing with problems of displacement and variation about the obj-
ect.

Since a plane trilateration net can be likend to a plan structural frame work in stress
analysis, the technic of FEM can be used for trilateration adjustment

Thus, this study applied FEM and Condition Equation Method to a trilateration adjustment,

and investigated precision and characteristics of them.
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Fig. 7(b). Condition Eguation flowchart
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LENGTH | DISTANCE DISTANCE DISTANCE
(™M) (¢ * ? ) ( M
Fi-F2 109.419 89-54-24 109,419 T.:20.7°C
Fl-F3 173,874 §0-0T-48 173.874 | ALF.1759 MM HG
Fi-Fd 153,519 FO-00~-00 153,519
AR SR 105,116 89--47--20 105,115
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TABLE 4. MEASURES AND ADJUSTED DISTANCES  (FEM)

INFUT FURTHER COMFPUTATIDNG
MEASURED QUTFUT CORRECTED
COURSEDISTANCE |WEIGHT| FORCE [CORRECTION LENGTH
NUMBER E=L A=F F W /P LtV
(1) (2) (2D (4) (5) (&)
A 109.419 i 0,00708 0,007 109,424
B 105,115 1 0O, 00408 O, 004 105,119
« 113,497 i -0, QOIAE 0, 004 117,493
D 157,819 1 0O.00327  0.003 155,822
E 146%.869 1 -0, DO0GZ —0, DO 163,868
F 172.874 1 -0, O0OIE5H 0. 004 172,870

TARLE 5. MEASURED AND ADJUSTED DISTANCES
(ANGLE CONMDITION EQUATION)

INFUT FURTHER COMPUTATIONS
MEASURED CORRECTED
COURSE| DISTANCE |CORRECTION] LENGTH
NUMBER E=L L4V
{1) (2) {7 {4)
A 109.419 0. 005 109.424
B 105,113 0.0084 105,121
c 113,497 0. 004 113,501
D 152,519 0. 004 155,823
E 165,869 ~(, 004 167,863
F 17Z%.874 -, 007 175,867
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TABLE

.

MEASURED AND ADJUSTED DISTANCES

(AREA CONDITION EQUATION)

INFUT FURTHER COMPUTATIONS
MEASURED CORRECTED
COURSE| DISTANCE ([CORRECTION] LENGTH
MNUMBER =L, L\
(1) (2 () (4)
~ 109.419 ~0. 006 109,.41%
B 105,115 ~ . QO 108,112
C 112,497 ~), Q04 113,493
D 153.519 ~, Q04 133.515
= 165, 869 ~0, OO7 162,862
F 17%.874 0.008 17%.880
TARBLE 7. MISCLOSURES (FEM)
REDUNDNT FZ-F4 REMARE
MEASURED 113,497
CALCULATED 113,306
MISCLOSURE =), 09
TAHRLE B. IMITAL OR GIVEN COORDINATES,NODAL DISPLACEMENT
AND ADJUSTED COORDINATES {FEM)
INFUT OUTFUT COMFUTATION
GIVEN AND NODAL. ADJUSTED
IMITAL COORDINATE | DISFLECEMENT COORDINATE
FOINT, X {E) Y {N) L4EY VAN) X M
(1) () (3 (4 (5) (&) (7)
F 1 1000, 000 1000, 000 8] 0 1000, 000 1000, Q00
F2 o o[1109.419 10000001 O,007 0 1109.426 1000, 000
FZI ON142.348 1099.817(-0.012 0.011 1142. 356 1099.828
F4 1039.741 1148.284 |-0.010 0,006 | 1039.731 1148, 292
35 &%) 8 3] %) ~28-



TABRLE 9. INITAL OR GIVEN COORDINATES,NODAL DISFLACEMENT
AND ADJUSTED COORDINATES (ANGLE CONDITION EQUATION)
INFUT QUTRUT COMFUTATION
GIVEN AND NODAL ADJUSTED
INITAL COORDINATE | DISPLECEMENT COORDINATE
FOINT X ({E) Y (N U{AE) | VAN X N
(1 (2 {3 {4} (5 (6) (7)
F1 1000, 000 1000, 000 0 %) 1000, 0001 1000, GO0
F2 1109.419) 1000, 000 | ~0. 004 Q 1109, 41311000, 000
P 1142.3268] 1092.817] 0.014]|-0.009 1142.3821099.808
F4 1039.741]11148.286]-0,025] 0.011 1039,7161148., 297

TABLE 10. INITAL OR GIVEN COORDINATES, NODAL DISFLACEMENT

AND ADJUSTED COORDINATES (AREA CONDITION EQUATION
INFUT QuUTrRUT COMPUTATION
GIVEN AND NODAL ADJUSTED
INITAL COORDINATE] DISFLECEMENT COORDINATE
FOINT X (E) Y (D UAAE) [V AN X N
(1) (2) {3) {4) {5) (&) {7)
1 1000000 1000, 000 0 03 1000, OO0 1000, 000
F2 O [1109.4191 1000000 -0, 004 Q 110941711000, 000
FZO142.368 1099817 0.0141 0,009 | 1142, 3821 1099. 808
F4 [HO39.74111148.2846) 0.019(—0.009 | 1039,74011148.277
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