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Table 1 Experimented result
/ mm / mm / mm
A X Ay Az A X Ay Az dx dy dz
1 51.7 9.3 7.3 50.0 8.0 8.0 1.7 1.3 -0.7
42 26.7 5.6 8.7 30.2 8.0 8.0 -3.5 -2.4 0.7
43 9.4 9.8 9.5 12.5 8.0 8.0 -3.1 1.8 1.5
44 - 2.7 8.4 6.3 0 8.0 8.0 -2.7 0.4 -1.7
45 39.1 - 40.7 5.0 40.0 - 40.0 4.0 -0.9 - 0.7 1.0
46 21.1 - 40.9 3.1 24.0 - 40.0 4.0 -2.8 - 0.9 -0.9
47 8.5 -38.4 3.6 10.0 - 40.0 4.0 -1.5 +1.6 -0.4
48 -5.8 -41.3 2.3 -5.0 - 40.0 4.0 -0.8 -1.3 -1.7
51 39.4 -22.1 -5.4 40.0 - 20.0 - 4.0 - 0.6 -2.1 -1.4
52 2.1  -23.0 -2.6 40.0 -20.0 - 4.0 2.1 -3.0 1.4 my =+2.6mm
53 39.3 -21.0 -1.4 40.0 - 20.0 - 4.0 -0.7 -1.0 2.6 m, =+1.8mm
54 42.4 -21.5 -2.4 40.0 - 20.0 - 4.0 2.4 -1.5 1.6 m, =+ 1.7 mm
55 44.5 -22.5 -1.1 40.0 - 20.0 - 4.0 4.5 -2.5 2.9
56 34.3 -0.2 -0.7 30.0 0 0 4.3 -0.2 -0.7
57 31.9 -0.6 - 1.9 30.0 0 0 1.9 - 0.6 -1.9
58 33.7 -0.1 - 1.5 30.0 0 0 3.7 -0.1 -1.5
59 27.1 -0.2 -0.3 30.0 0 0 -2.9 -0.2 -0.3
61 27.5 -6.8 -2.3 25.0 -4.0 0 2.5 -2.8 -2.3
62 19.2 -3.1 -1.8 16.5 - 4.0 0 2.7 0.9 -1.8
63 3.2 -1.7 0.4 7.0 - 4.0 0 3.8 2.3 0.4
64 0.2 -7.6 -3.4 0 - 4.0 0 0.2 - 3.6 3.4
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Table 2 Comparison o the vertical deformations mm

2 3 4 5 6 7

Ah Az Ah Az Ah Az An Az An Az Ah Az
1 0.2 0.3 -0.1 0.2 0.2 -0.2 0.1 -0.2 -0.2 -0.3 -0.2 -0.2
2 -0.3 -0.2 -0.4 -0.2 - 0.5 -0.6 - 0.6 - 0.5 -0.6 -0.7 - 0.5 -0.6
3 -0.8 -1.2 -1.8 - 1.5 -2.2 -2.0 -2.8 - 2.5 -3.2 -3.3 - 3.5 - 3.3
4 -1.6 -1.9 -2.4 -2.2 -3.1 - 3.7 -4.0 -4.2 - 4.5 - 4.4 -4.6 - 4.4
5 -2.5 3.0 -3.4 - 3.7 -4.2 - 4.5 -5.1 -4.9 -5.7 -5.3 -6.2 -5.6
6 -3.1 -3.6 -4.7 -5.1 -5.9 -6.3 -6.8 -6.9 -7.5 -7.8 -8.1 -8.3
7 - 3.0 - 3.4 -3.9 -4.2 -5.3 -5.8 -6.2 -6.6 - 6.9 -7.1 -7.5 - 7.7
8 -2.8 - 2.5 -3.9 -4.3 - 4.5 -4.8 -5.2 -5.5 -6.0 -5.7 - 6.6 -6.1
9 -2.4 -2.3 -3.1 -3.3 -4.0 -4.5 -4.6 -5.2 -5.0 -5.8 -5.5 -6.0
10 -1.8 - 1.5 -2.4 -2.8 -3.1 - 3.7 - 3.7 -3.9 -4.2 - 4.5 -4.8 - 4.7
11 -1.0 -0.3 -1.5 -1.0 -2.0 -1.5 - 2.5 - 2.4 -2.9 - 2.5 -3.4 -2.9
12 -0.4 0.2 - 0.3 - 0.2 - 0.6 0.4 - 0.7 - 0.2 - 0.9 - 0.3 - 0.8 - 0.4
1 12
5
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A NEW METHOD OF DEFORMATION MONITORING FOR
SUPPORT STRUCTURE OF DEEP EXCAVATION

Wang Gwhui', MalLi', Yang Tengfeng', Zeng Zhuogjao?
(* Department of Jiaotong Engineering, Shijiazhuang Railway Institute, Shijiazhuang 050043 China)
G College of Resources, Environment and Civil Engineering,
Central South University of Technology, Changsha 410083 China)

Abgtract A new method is presented for monitoring the support structure of deep excavation by usng digita
close-range photogrammetry. It only uses an amateur camera(nor-metric camera) with no need for fixed exposure
stations and survey control points. The method is not restricted by ste conditions. The mean square error of 3-D
monitoring deformation isabout + 3 mm ,which can supply reliable information for the safety of foundation con-
struction and adjacent buildings.
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