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Table 1 Pro-type data of bridge tower observation

Point 2701 Point 2702 Point 2601 Point 2602
No. Time Load/ t t/ C
dx dy dh dx dy dh dx dy dh dx dy dh
1 3: 00 Free -4 29 -8l -3 31 - 46 - 19 53 - 54 - 35 - 22 - 62 14. 4
2 5: 40 Middle, 100 -37 21 -90 -27 29 -42 - 33 29 - 91 - 42 - 21 - 52 14.2
3 6:45  Middle, 200 -26 22 - 91 - 18 21 - 51 - 40 23 - 107 - 56 - 33 - 77 14.6
4 8:00 Middle, 250 -19 27 -81 -13 23 -46 - 47 24 - 95 - 68 - 43 - 81 15.1
5 9:00  Middle, 350 2 35 -77 3 28 - 47 - 52 37 - 97 - 75 - 38 - 75 15.6
6 10:20  Middle, 450 23 39 -175 14 32 -34 - 66 51 - 78 - 84 - 21 - 58 17.4
7 11: 30 Middle, 500 27 32 -7 16 27 - 32 - 76 46 - 96 - 97 - 31 - 64 18.6
8 19:30 Middle, 500 42 53 -T2 42 52 - 40 - 42 101 - 92 - 60 61 - 51 16.6
9 11: 00 Middle, 0 - 10 54 - 80 -6 58 - 47 28 109 - 71 5 69 - 72 21
10 12: 00 Forth, 100 -31 43 -69 -30 30 - 37 -8 80 - 61 -9 34 - 62 21.6
11 12: 40 Forth, 150 -7 59 -7t -19 54 -33 26 143 - 38 3 60 - 49 24.2
12 13: 30 Forth, 250 -10 57 -69 -14 56 - 34 18 131 - 40 -2 56 - 44 25.6
13 19: 30 Forth, 500 -43 30 -8 -32 35 -62 6 68 - 79 -9 6 - 44 20.2
14 21: 00 Forth, 500 -57 16 -8 -55 22 -132 - 36 6 - 175 - 44 4 - 62 21.2
15 8: 00 Forth, 0 -34 37 -78 -20 33 -58 - 13 66 - 65 - 37 - 26 - 64 20.2
16 9: 40 East, 150 -38 43 -77 -27 40 - 41 - 12 55 - 98 - 31 - 21 - 71 22.4
17 11: 00 East, 500 -30 53 -80 -25 51 - 45 2 83 - 51 -9 16 - 60 20. 4
18 12: 00 East, 500 -52 53 -83 -41 37 -43 1 57 - 121 - 18 -9 - 170 19.6

The units of dx, dy and dh are mm, and dx, dy and dh are the iitial values without load.
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Table 2 Pro-type data of bridge subsidence

Subsidence of measuring point/ mm

No.  Time i/ C Load/t
pl p7 pl4 p21 p30 p31 p32 p39 p48 pS3 p57
1 5:50 13 Middle, 100 1 10 3 -2 - 31 =35 -39 - 17 9 25 15
2 6: 30 14 Middle, 200 2 20 4 - 12 - 78 - 8 - 88 - 36 9 39 21
3 7:45 15 Middle, 250 2 26 3 -21 - 107 -112 - 112 - 45 8 42 22
4 9: 00 15.5 Middle, 350 2 32 4 - 28 - 134 - 140 - 142 - 61 9 54 28
5 10:30 20 Middle, 450 2 39 4 -39 -170 -178 - 179 - 80 9 65 32
6 11:30 2 Middle, 500 2 43 4 - 50 -19% -203 - 203 - 92 9 68 34
7 23:00 15 Middle, 500 1 50 3 - 48 -191 -19 - 199 - 87 5 74 37
8 0: 40 13 Middle, 200 1 45 2 - 11 - 70 -7 - 81 - 43 5 70 35
9 1: 40 12 Middle, 0O 2 24 3 1 -4 -5 -4 1 6 68 33
10 11:00 20 Middle, 0O 0 3 5 -3 - 14 - 14 - - - - -
11 12:00 2 Forth, 100 1 - 15 5 -4 - 21 -23 - - - - -
12 13:30 23 Forth, 250 1 - 20 4 -1 - 24 - 26 - - - - -
13 15:20 23 Forth, 300 0 -3 4 2 - 26 - - - - - -
14 21:00 20 Forth, 300 -1 -36 -2 -4 - 41 - - - - - -
15 22:00 15 Forth, 100 -1 -34 3 11 -9 = - - — - -
16 8:00 15 Forth, 0 0 - 10 3 -2 - 19 = = = = = -
17 9:40 18 East, 150 1 5 4 -5 - 13 - 14 - 13 -7 10 16 12

& 2
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Fig. 2 Distribution of level points
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Table 3 Classification of factor and index
No. X,/ C Xo/t X3 Y/ mm Y,/ mm Y3/ mm Y4/ mm
1 14. 4 0 3:00 - 42 29 - 81 - 31
2 14.2 100 5:40 - 37 21 - 90 - 78
3 14.6 200 6: 45 - 26 22 - 91 - 107
4 5.1 250 8: 00 - 19 27 - 81 - 134
5 15.6 350 9: 00 2 35 - 77 - 170
6 17.4 450 10: 20 23 39 - 175 - 196
7 18.6 500 11: 30 27 32 - 79 - 191
8 16.6 500 19: 30 42 53 - 72 - 70
9 21 0 11: 00 - 10 54 - 80 -4
10 21.6 100 12: 00 - 31 43 - 69 - 14
11 24.2 150 12: 40 -1 59 - 71 - 21
12 25.6 250 13: 30 - 10 57 - 69 - 24
13 20.2 500 19: 30 - 43 30 - 88 - 26
14 21.2 500 21: 00 - 57 16 - 80 - 41
15 20.2 0 8: 00 - 34 37 - 78 -9
16 22.4 150 9: 40 - 38 43 - 77 - 19
17 20. 4 500 11: 00 - 30 53 - 80 - 13
18 19.6 500 12: 00 - 52 53 - 83 - 11
F 4 HEX(10) TS B A O R EL( )
Table 4 Factors of correlation( rj;) calculated based on Eqn. ( 10)

Factor X, X, X3 Y, Y, Ys Yy
X 1.0 0.2157 0.284 4 0.138 1 0.265 6 0.308 5 0.025 8
X, 0.2157 1.0 0.194 4 - 0.108 0 0.161 2 0.159 6 - 0.0159
X3 0.284 4 0.194 4 1.0 0.123 7 0.2313 0.264 0 0.017 9
Y, 0.138 1 - 0.108 0 0.1237 1.0 0.107 5 0.107 9 - 0.007 1
Y, 0.265 6 0.161 2 0.2313 0.107 5 1.0 0.286 7 0.041 8
Ys 0.308 5 0.159 6 0.264 0 0.107 9 0.286 7 1.0 0.081 6
Yy 0.025 8 - 0.0159 - 0.0179 - 0.007 1 0.041 8 0.081 6 1.0
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Table 5 Comparison of PP with PLSR

Absolute mean error of fit

Fit Co relation

Partial mean error

Factor

PP PLSR PP PLSR PP PLSR
Y +0.7 +0.9 0.7 0.5 +0.3 +0.3
Y, +0.7 +0.8 0.6 0.6 *0.5 *0.6
Y; +0.8 +0.9 0.7 0.56 +0.4 +0.5
Y, +0.5 +0.6 0.8 0.8 +0.3 +0.4
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PP method and its application on test data analysis

LI Chao-kui" 2, ZHU Qing', ZHAO Jie'
(1. State Key Laboratory for Information Engineering in Surveying,
Mapping and Remote Sensing, Wuhan University, Wuhan 430079, China;
2. Research Institute of Geospatial Information Science, Hunan University of Science & Technology,

Xiangtan 411201, China)

Abstract Aimed at the difficulties coming across during the course of high dimension data analysis, a latest statistic method called as “ PP”
( project pursuit) method was used. According to PP method, the high dimension data are projected to the low dimension data space, thus the
projects can reflect the feature or structure of original high dimension data. By investigating the project in low dimension data space, the effec-
tive multr factors regression analysis on deformation is made, “PP” method is applied to test data regression analysis of new bridge before ac-
ceptance. Compared with the results derived from partial least square regression and neural network analysis on test data analysis on new
bridee. the “PP” method is proved to be a practical wav in some aspects of obtaining original data information and forecasting.

Key words: mulir dimension space; project pursuit; deformation observation; data analysis
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