














6.

Transform all x-y coordinates (including control points) determined by

means of the stereo model to the system mentioned under 1.

Convert to angles 8 by means of the camera constant, all x'' coordi-

nates corresponding to the control points.

Determine the position of the camera in the u-v system by a resection

to the control points using the angles calculated under 3 as observations.

Calculate the rotation of the camera necessary to bring the axis of the

camera perpendicular to the bridge facade.

Correct x'"' corresponding to the calculated rotation of the camera.

Hereafter all coordinates can be calculated. All the measured horizontal

parallaxes are corrected for possible ¥ and k rotation as well.

Results

Vertical displacements: As can be seen from the tables, regarding the

vertical displacement, there is reasonable accordance between the two
methods. The reason why not all load steps are shown by the photogram -

metric method is that the steps where the pressure was relieved are not

included. The real failure occurred at load step 16.

Table 1 Vertical Displacement (Levelling)
Load- Lead Fnt.
step
03 0€ o8 10 12 14 17
(Mo) (kN (nm) (mm) (mm=) (mm?} (mm) (mm) (rm)
1 235 o} 0 0 0 Q o] o}
2 Lrz b5 70 85 < 2.0 55 2.5
3 523 RS 12.5 1k.= 14.0 13.C 5 L.=
4 £4 11.0 1B 24.3 21.5 19.4 7.
5 892 13.1 31.0 36.5 375 32.0 1.0
6 Bl 28.0 bo.s 5645 580 4.3 1l
P 1114 9.5 67.0 81.3 82.0 €3 2L.=
K 140 52.0 89.3 | 107:5 | 1100 22 32.0
, 29% &5 17.0 15.5 15.5 kb2 a, 50
10 124 gLt 33,0 | 112.° 15 6.0 .2 33.0
11 %3 10.0 18.28 22.c 23%.0 20.0 14.= 79
1”7 176> 5€.5 a7.s | 1185 | 1z1.0 | 10,8 Pl 2b.=
13 337 10.3 13.0 23.5 4.0 21.0 2k, = 5o
1k 1heh 81.0 | 1.0 | 170.5 | 273.0 | 186.0 | 108.8 48,0
15 354 185 20.0 578 38.5 %2.0 2345 10.3
4 14€L 5.0 | 90 | 1808 | 18%.5 | 1535 | 192.0 £0.0
1 T w0k.5 | 182.5 | 224.0 | 232.0 | 190.¢ | 132.0 €1.0
1 701 107.0 | 192.0 | 24%.3 0.5 | 212.0 | 1488 €0.5
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Table 2.

Vertical Displacement (Photogrammetry).

Load- Load Pnt.
step
03 06 (¢} 10 12 14 17
(No) (kN) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
9 255 0 0 0 0 0 o] 0
2 L2z k.o 8.6 9.9 9.8 7.9 6.6 3.3
3 523 7.3 13.4 15.2 15.8 12.5 10.1 4.7
L 649 9.9 19.6 22.7 254 19.0 14,7 2uB
6 969 29.0 L6.% 56.6 58.9 L8.7 36.9 17.6
12 1268 Sh.2 k.6 | 115.2 | 120.1 | 1¢0.8 744 34.5
14 1454 77-9 |137.8 | 168.6 | 175.0 | 146.3 | 108.5 503
16 1464 86.6 | 146.2 | 179.5 | 187.7 | 156.1 | 114.4 52.9
17 1529
Hour
15.52 W6k 112803 1 231.2 | 293.2 | 341.1 | 263.8 [ 120.4 52.3
Hour
16.00 16l 1125.6 |222.7 | 247.6 | 351.8 | 270.0 | 193.2 £0.2

Strains: For clarity, only a few distances are shown.

Table 3. Comparison between strains measured directly and strains de-
termined photogrammetrically.

A B C
Lioad Boap a o/oo| bo/oo | ao/oo | bo/oo | ao/oo | bo/oo
1 0 0 0 0 0 0
2 0. 04 0 -0.07 0 0.04 0
3 0.09 0.1 -0.14 -0.1 0.08 0.1
4 0. 1.2 0.1 -0.21 -0.2 0.13 0.1
6 0.27 0.2 -0.43 -0.4 1,37 P
12 1.54 1.4 -0.69 -0.7 - 2.3

Upper side of bridge at supports
Upper side of bridge between supports
Lower side of bridge between supports
Directly measured
Photogrammetrically determined

or QW
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Conclusion

The disagreement between the results from the strain determination is pre-
sumably due to the uncertainty by which the angle « is determined. The
reason for this is that the camera and the control points lie almost on the
same circle, where point 64 as earlier mentioned is missing. These prob-

lems can of course be overcome by using two cameras.

A better placing of the control points in relation to the bridge level would,
moreover, have been desirable, but in practice this would be difficult to
arrange. Finally, one should be aware of the fact that the reaction from
the force acting upon the bridge was transferred to the terrain below, where
the control points were placed. This may cause also the control points to

undertake displacements.
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