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Analysisand cam putation method of structure
for the construction control of bridgeswith large span

ZHAN G Zhi-cheng, YE Gui-ru,CHEN Heng-zhi, XU Xing
(D eparment o Civil Engineering, Zhejiang U niversity, H angzhou 310027, China)

Abstract: A nev method combinating Kalman’s filteringmethod and orderly-erecting analysismethodw as
put fow ard to improve the analysis and computation precision of structure for the construction control of
bridgesw ith large pan Through Kalman’s Filtering method, the random noise of the construction and
measuranent systan were filtered and the best statistically unbiased estimation of the bridge structure
oould be achieved Then the final line-shape of bridge could be forecasted w ith orderly-erecting analysis
method So the pre-canber of all the controlled points could be determined Them ethod w as discussed in
detail through lving the pre-camber of the bridge floor of the CFST half arch bridge in the construction,

and the corresponding program for analysis and calculationw as generated based on the common FEM <oft-
ware -ANSYS The resultsof its gpplication show ed that that it could improve the calculation precision
and can be gpread w idely.
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Fig 1 Elevation view of N anpu bridge
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Fig. 2  Sketch-map of Kalman filtering’s increasing

computing step

3.4 Kalman BREREFXSHMIEE
3.4.1 RESH QAR G RE Q NEHW
ARRENYTE, ENERELHHFERBE
AR EXEERSE; T R AW REST
Z.ECE5MEMNSHMSHMLER X, UAFHE,
B A SO R AT 6 AR BER Mg BT & B AR R I
TWESHEME, NAXRBIFHARXITE D Q
MR, MEMER THEBLKELEZEEAHHEBLE.
HTBRAEESR, B IR AR, X 2 B AR
ETFHREN.
3.4.2 mEHHE BEBRREREELERY
MEGRSIEANBRBERENTMARRE, HE LB
M T AW T EE wo EAMBRENRMAME
i—i‘ﬁ:
Y o= .

BHNEREVNEME Z, REBEYFRE

BEfE Po:
E[(Zy— 1) s (Zy— p)T]=P,.

4 BRSSP HA RITRE

ERBHREMETEHRLRET, BT LI
TR IHEMNERS. dTRERELHEFER

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



213

AN -
SYSs 7
3 ’
A=Ast+ PAc, = Ist+ nlc,n= Ec/Es,
Ec
Ec [7]
Ec(D= Eo(1- € °“ %),
T , Eo= 1 20E (90),
E (90) 90 d ,
C50 ,
:E(90)= 4 2x 10'M Pa
ANSYS5 7
: ANSYS

A PDL

3
Fig 3 FBM model of completed bridge for step-analysis
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Fig 4 Flow chart of computing program for per-cam-
ber of construction
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1
Tabh 1 Comparison of pre-canber of control points an
Kalman Kalman
/% /%
1 C1 16 24 13 41 211 2 C2 15 69 13 09 19 9
3 Cc3 15 10 12 73 18 6 4 C4 14 73 12 48 18 0
5 C5 13 96 12 05 159 6 Cc6 14 03 12 02 16 7
7 Cc7 13 27 11 32 17 2 8 c8 13 28 11 37 16 8
9 Cc9 12 34 1Q 65 15 9 10 Cc10 12 58 10 91 15 3
11 cl 11 31 9 91 14 1 12 Cc12 11 73 10 25 14 4
13 C13 10 32 9 16 12 7 14 cl14 10 64 9 42 130
15 C15 9 10 8 17 11 4 16 C16 9 70 8 48 14 4
17 C1l7 7 79 7 11 96 18 C18 8 21 7 30 12 5
19 C19 6 47 592 93 20 Cc20 6 81 6 12 11 3
21 c21 4 97 4 65 69 22 c22 516 4 65 11 0
23 c23 342 321 65 24 Cc24 3 59 3 32 81
25 C25 213 2 02 54 26 C26 214 2 03 54
27 c27 Q84 Q79 6 3 28 C28 Q 85 Q 80 6 2
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