B30% 11
2005 4F 11 H

VRPN S TS I S

Geomatics and Information Science of Wuhan University

Vol. 30 No. 11
Nov. 2005

XEHE.1671-8860(2005)11-0999-04

REEEERHRBE GPS gl W MR 5 K

HEE 2

x Xz

(1 BRBURE M 22 B, alDUTH B I 129 45,430079)

&

(2 VLVGHE T R=AFREE 5 #5024 Be , VO VG 85 M T 40 K3 122 %5 ,341000)

SERAR S A

ARarbr

B EARRRKBAREGOZLEBAT A FRERREAN ORI, B LB RERGER A LT

F MG S ERATNE, AT FRLE LR KA R 2R,

ARG MK GPS 3 &

B X TE N BT RBEER T ERLKBAEER, BARESEA B LT HEFE P ks
AELEBAMEAER LR AR AN ERT. AREAR . GRFEGPSHBUMNL SE VR BELAR T EMES, T
VA R B AR R A B R

KB K% E AN GPS Yo ; 3 A 45 0 % 57

FEESE S P228. 42

it A PR IR AR PR 8 R BH e R 50
SBR[ B R TR SR ES R, %
TR AR 8 A 22 F B S A D AR R A
P AR AT USSR B TR . R A B
], 3 18 7 AN L B4 7 AR DU L B R
TAEIR A AT S 2k v Ar 3 5 X A 92 1 R R
AR A W L T DL A B A B B IS AT R A SR AR v A
Rk 2 4 4l

ZAEIR I B R 25 4 1 iR B R — R
HLA M A IR 1 I B . H2 S BRI B8
(8L JO7 P 005k 88 3 b 20006 45 S 90 45 7 R A3 b B
K BEAS s I R 2 B0 BT AS Rl 58 30 0% 2k | 52
BF LA AL B AR R M k. GPS 2 —
Tl Jr % o Bl A LR TR (R I R BT R JR 5 H 25 58
SRR IR B R RE R (40 20 Hz) GPS #E0HL i
B 78 K TS5 R4 W) 3l 25 5 v R AR B Wy T B 3R
B R A OB L B GPS Tl B 5 2
3 D S 4R s AR i ) 7T W SCik(1~5]. 78
R B B R AT Wy i . GPS B N S
TWH DR ARBET TR 45 76 K5 RHAL
B GPS ShZs Wil )y 1, 28 4 45 & sl DL U R AR
MR s R A NS B, Rk — 2 E o
GPS Fi AR K 85 B2 A B sh 25 R5 M W00y 16 7
REI AT AT AR SR T GPS ZERR I H WK

Y75 B #5 :2005-09-05,

B 0 2l 25 W e CAR IGO0 45 8 1 St T 58 K
Pt Ab P AT R R S 2
1 GPS zh7s i 36
1.1 RiXADMNAFER
B U YK TR AR A7 T 2 DU T KA L g
8.7 km 4b , & BT p RS Bz X B RN BH 1Y)
ML, KM 4aK 358638 m, i iEHK
2 458 m, g1 1 128. 38 m, H 4k 18 &8 KM R 8
M3t Be it 7 1997 4 3 4 FF 12,2000 4 9 H
AGE G, R EMA 50 m+180 m+ 618 m
+180 m+50 m W W E W IR & 5 BT, =
P4 K 1078 m, M TH 4 T8 26. 5 m, XA N 4R
F #5618 m TE[F A B2 b Ja [ 5 L LS
Mo,
1.2 REAHR
D M7 . HAT 5 8l 28 4R i K
B A IR BN B R 306 kR0 B B R AL 4R
SNEEILF T E . T R, T
4 2% T, 3 L3 R PR S5 B ATL IR 2l 7 CBP 1) A B 25
g e AL B B 55 5 RS 1 B/ 2l A T 43 AT 45 A
SOE5I AR SR E DI

2) RFER, AR AE T 5 BT 0 OR AR E H

T30 B S TR - 3t B s ) B 05 5 DR 00 e 20 S T S R T OB S R < B B T H (020907)



1000 BRI - B R

2005 4F 11 H

GPS B UM RFESE £, Wi 2 LT 4514
1
fi=5 =2 (D

Ao, fe 4% 2 i (Nyquist) #0385 Ac hy R 40
o SRR R LS {0 b A Ok SRR T A B A
5] DUME— B R IR I S5 T . WUR PR A
(B B A o W — AT Ar=1/4 f, 878
AN RS FEAT R 1Y 3 SR Bl A3 DX I — MR AE 0~
2 Hz J5 I AE il 5, 2 #8086 RFEZH 10 He
1) GPS 42U L& T AT 1 o

3) A E . R Trimble 5700 U GPS
WAL =6 — G BILE Dy Je il 5 B e AL 5
R B 1 5 o 0O XL 35 b, X A 8 4T L A BT T
W] o ] BT JIG 3 424 R T HE U8 5 5 7 5 B AL AR Sy )
RORETEEN B m A2 o g, —4
WS A T s U8 B B A A, R L G B
P 5 — AT g el B 1/3 AL E AL R ER
X BERAFSHICE —Em ., s oA anE 1R
7 SEME S B I A BE B AE 1 km 24T

bl ,'

B 1 GPS gl W 5L A
Fig. 1 GPS Dynamic Monitoring Scheme

4) I N IA) KA S B0 . B SR A I 1]
2003 4F 5 H 17 H 9 _EF, B K. BF 1042 3 —
FBC S AEAT IR A B SR A 18] W s e . 2 sl 2B
D = 2 WL s = A0 3k W) 25 W 24 1 h, A
e A PR B R 137,

1.3 HiEHE

e JE) BR824 530 1% Cambiguity reso-
lution on-the-fly) X RAEFAE AT AL B 8 3 5 45
VB Ay [ 2 He o 1T LA [) Ip AR A5 1 500 g A 2 5
SR T L E A WGS-84 AR AR R R 4% 1 G 1)
YR AR AR (B L Loy H), SRE . dEAT #5848
e K R AR (B, L) A8 ek F T AL AR (s i) »
XRE, AT LLAS 3] S A B = 4E AR (s v s HD) B
Feol. 1500 aR = 48 7 4 22 A AL IS 1
FEMT TR N 2 s . 18 2 A IRl 4 B e 1
GPS 2y 25 I & 19 1E HOR B2, R BT GPS WL 5t
U S A BRZE R AT S W] T AR R A A Y B R
P34

Bl / em

0 5000 10000 15000 20000 25000 30000
(a) x J7 i) (A o 2

5§ 3
= |
N 1
0 5000 10000 15000 20000 25000 30 000
(b)y J7 1) [F s FE i £k
£ 8
2y
i 0
x4
80775000 10000 15000 20000 25000 30 000

(c) H J5 ) ff s i i £

B2 150 R i e il 4
Fig. 2 3D Data Series of Monitoring Point No. 1
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Fig.3 Spectrum of Point No. 1
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GPS Dynamic Monitoring Experiment and Result Analysis of
Long-Span Cable-Stayed Bridge

HUANG Shengziang® WU Wentan' LI Peihong®
(1 School of Geodesy and Geomatics, Wuhan University, 129 Luoyu Road, Wuhan 430079, China)
(2 Faculty of Environmental and Architectural Engineering, Jiangxi University of Science and Technology,

122 Honggqi Road, Ganzhou 341000, China)

Abstract: For the sake of timely appraising the working condition of the bridge, measuring
the dynamic characteristics of the bridge structure is very important and necessary. A GPS
dynamic monitoring test was carried out in the Wuhan Baishazhou Bridge, which is one of
the longest span cable-stayed bridges having been built in China. This paper introduces the
experimental implementing scheme and data processing method. The vibration characteristics
of the middle span of cable-stayed bridge are availably obtained by using the spectral analytic
approach. The measuring results are very identical to the theoretical designed values. The
research demonstrates that, with GPS receiver of the high sampling rate and suitable data
processing method, the vibration characteristics of the bridge structure can be determined
with high accuracy.

Key words: long-span cable-stayed bridge; GPS monitoring; dynamic characteristic; spectral

analysis

About the first author: HUANG Shengxiang, professor, Ph.D supervisor. His major research interests are the high precision deformation mo-
nitoring and GPS engineering application. His typical achievements are datum deformation analysis for GPS monitoring system; GPS building
measuring technique; design for data analysis software of GPS automatic monitoring system, etc.

E-mail: sxhuang@ whu. edu. cn

fyyb>7>7>y>7>y>7>7>7>7>7>7>7>7b&;»&;»»»wnww»»»&;w&;»&;»&;hwﬁ

ML IT 7] 2006 F( k= EE BRIFFR(EXR) )

N

N

2 (GhHE RE A EFR)ARBE R — N ERNA S L FRMA), AT ERL. 280
z@‘ R BaBER, EEERLACHBEFREXRFRMELGMNAEZ LR R ARFEERIF R
ﬁ oo RFIRE @ik AR R A RIS AR E KA A 5 R B
g ROEEZFTHNEAKFREYNTEER 2RI ERAA BELLAARALERF. K
N AT @45 CAS\PK % il af $0 M 42 A 5 4 A BEA T KT FFE A F
g AP AERCE A ST L AT, WA AR F 38348, B 4R F : QR1556, A4 FF K, 80
g @M 10 /M. EERAS B R, BITHEE T L % HIRIE R AT,

&

P I SIS IS IIIIIIIIIIIIIIIIIIIIIY

QQQQQQQQ@Q@Q@Q@QQQQ@QQQ@QQQ@Q@Q@Q@QQQQ@



