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ABSTRACT

A foundation excavation is necessarily included in construction works of structures. Involving the
dangers of collapse, large-scaled excavation walls require periodic deformation measurements. As
only relative displacements ard acquired and surface measurements can not be made with the
conventional measuring methods, the up-to-date method which can overcome these weaknesses is
required urgently.

Terrestrial photogrammetry is the method by which absolute deformation amounts of many points
can be taken out at a distance from object in short time. The objective of this stydy is to suggest
application propriety of terrestrial photogrammetry to the measurement of excavation walls. For it,
we devised same position photography(S.P.P) and possibility of SPP proved through basic experi-
ment. :

SPP was very speedy photographing method. We found out the fact that as the degree of overlap
increase, accuracies of results increase. As a result of applying to excavation side-wall, we detected
consistent displacement in 3 dimension each direction within the limits expectional accuracy. If
control surveying could be carried out more quickly and accurately, the deformation displacement
could be analyzed more effectively. '
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Table 1. Final station object coordinates for step 3. ﬁ&?} tﬂ% %‘8‘ <Table 3)'7’}' 7‘51.-:1—'— ol'g‘ _é‘:)(d
1 oom T — = .
it e H2 ERsE (Figld)s e
STATION X Y z Table.30 A Xwae] #fie= —7mm~—38
o
506 52887.205 -17618.027 53899.371 _mito o] =7 Yulsko] &%
508 31473.282 -15312.949 49952.673 mm2 —HESA Hehtz slx Y‘: Fe] B
510 24548.425 -15218,867 48632.582 = _ Blake]l elxlx] oro.
543 56338.529 -20977.873 54858. 952 fis —7mm~+12mm2 w@gke] 4 _] 62
544 47392.395 -20674.723 53010.914 ] 33ty 2 gl Beztgde s gk E4F
545 36788.682 ~21116.864 50959.629 _ . )
545 25941.044 -20722. 256 48796.989 23 FEEA) Yl Zos Hplsld ¥y
550 25951.754 - -24169.175 48765.545 _ e _
551 36716.854 -24624.306 50989. 975 gz 71 F93 Z9p3Fe] #4re +93k 40
552 47574.363 -24231,305 53135.799 . = _
21 58286.755 ~17968.395 53613.302 mm~120mm=Z Vel FEA] FAEgo =
24 50931. 538 ~16159,757 53626.372
30 36846, 501 ~15272.360 50848, 693
31 33197.825 ~15341,738 50204.016
13 26047. 639 -15188.837 48799.926 140
k7] 22536.408 ~15185.093 48210.246
97 20710.277 -13037.897 47789.556 120}
99 31542.698 -13811.414 49982.029 W
100 33210.843 -13028. 540 50214.975 g™ i
101 34947,053 ~13958.898 50338.301 Y 8o H
102 38462, 539 -14009. 534 51073.513 % it
103 40397.222 ~14085. 860 51485,514 ? e 0
1 42376882 -14081. 906 51965. 952 - it
a1 58228, 950 -20939. 394 53628.553 S 40 i
213 54542.,740 -20862.626 54258.637 E |‘[ i
214 50871.913 -20889,011 53692.987 g 2 i
216 44Q63.081 ~20745.629 52378.630 o ! )
217 40484.525 -20992.992 51674, 251 i P H H
219 33053.037 -20949. 676 50174.329 -20 L
220 29668. 236 -20930.696 49364.115
222 22520.717 -19203.055 48194. 866 —40
47 29843.526 -24587.018 49299. 202 509, 8485370 5570773 %) ok F0f 21892555353
318 33010. 269 ~24689.601 50138. 116 number of measurement point
340 40536. 580 -24587.987 51766. 552 ) )
341 44003. 960 -24385. 641 52424.003 Fig.13 Deformation value versus number of target.
143 50877.057 -24536.626 53743.785
344 54518.773 -24537,571 54254.796
Table 3. The deformation between step 3 & step 4.
.
target No. AX (mm) AY {(mm) AZ (mm)
Table 2. Final station object coordinates for slep 4.
tunit * wn) 509 -20.895 -1.310 97.487
510 -10.696 -0.204 92.875
STATION X Y z 546 -11.889 7.645 58.095
509 31452.387 -15314,258 50049.170 550 -10.904 9.736 40.750
510 24537.729 -15219.070 48724,457 551 -18.716 4,580 55.039
546 25929.155 ~20714.610 48854.085 30 ~28.672 -1,917 106.007
550 25940.850 -24159.438 48805.235 31 . -21,315 -5.441 102.421
551. 36698. 138 -24619.725 51044.014 33 -16.330 3,991 89171
30 36817.829 -15274.276 50953.700 u 10,673 5 089 84,185
31 33176.510 ~15347.178 50305, 437 7 by 663 99, 087
33 26031309 -15184,845 48888.097 . . 3.
34 22525,735 ~15190. 181 48293, 431 99 -17.047 -1.836 105.519
97 20703.032 ~13044. 559 47887.643 100 ~15.514 -7.058 117.721
99 31525.651 ~13813. 249 50086. 548 101 -22.393 -3.960 117.350
100 33195.329 ~13035.597 50331.696 102 ~ 34.754 -4.552 120.537
101 34924.660 -13962. 857 50454.651 103 -33.759 1158 111,923
102 38427.785 -14014.085 51193.050 104 - 37.757 0.473 114,000
103 40363.463 -14087.017 51596.437 :
104 42439.085 -14082.377 52078.952 214 - 36.564 12.380 86.877
214 50835. 349 ~20676.630 53778, 864 216 -33.823 —0.958 82.598
216 44029.258 -20746. 586 52460. 278 219 -18.723 -1.097 66. 601
219 33034.314 -20950.772 50239.930 220 © -12.546 7.396 80.124
220 29655.690 -20923.299 49423.239 222 ~8.840 -Q.817 61.48%2
222 22511.777 -19203.671 48255348 237 12211 10,201
317 29831.315 216 49336680 338 1707 2 923
338 32993, 195 . 50181.920 !
340 40513.683 .457 51826. 851 340 ~22.897 7.528
341 43974.099 -24479.439 511482, 624 341 -29.861 6.201
i
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Table 4. The standard error and standard error of unit welght
for each step.

simulated error(ea) actual error{aas)
STEP Se
Xa Ys Ze Xa Ya Za
1 0.756 2.97 | 1.41 { 9.68 2,25 § 1,07 | 7.32
I 1.021 2.45 § 1.38 | 5.79 2.50 | 1.41 | 5.91
¥ 1.813 0.80 | 0.856 | 2.09 1.45 1 1,55 | 3.79
v 1.827 1.10 | 1.26 | 2.39 2.01 | 2,29 | 4.34
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