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NGHIEN CUU PANH GIA PQ CHINH XAC CONG NGHE GPS
TRONG HE THONG QUAN TRAC CAU DAY

STUDY ON EVALUATION OF THE GPS TECHNICAL ACCURACY IN THE MONITORING
SYSTEM OF CABLE BRIDGES

TS. Ho Thi Lan Huong
Truong dai hoc Giao Thong Van tai

Tom tdr: Bai bao danh gia do chinh xac cua cong nghé GPS trong hé trong quan tric lién tuc cau day thong qua
s0 liéu do thyc nghiém va so6 liéu do cau Tran Thi Ly.

Summary : This paper evaluates the GPS technical accuracy in the continuos monitoring system of cable bridges
based on experimental data and the data of Tran Thi Ly bridge.

I. PAT VAN PE

Hé théng quan tric lién tuc két cau cdng trinh (Structural health Monitoring — SHM)
duoc bt dau ung dung ¢ Viét Nam tur nhitng nam 2005, h¢ théng dau tién duoc lép dat tai cu
Rach Miéu dé theo ddi cdng trinh trong qua trinh str dung, va lap dit tai ciu Bai Chay dé theo
ddi cong trinh trong qué trinh thi cdng, tiép theo hé théng dwogc lip dat trén cac cdu Can Tho,
Nhat Tan, Tran Thi Ly va cau Binh. Trong cac hé thong SHM d lap dat trén cac cong trinh
cau c6 2/3 sir dung cong nghé GPS dé do chuyén vi ctia cau, van dé danh gia d6 chinh xéac két
qua do bang cong nghé GPS trong hé thong qua tric lién tuc con méi mé dang duoc cac nha
chuyén mon quan tdm vi vay hudng nghién ciru cia bai bao c6 y nghia thuc tién tai Viét Nam.
II. NOI DUNG BAI BAO
I1.1 Nguyén ly do GPS trong hé thong quan tric lién tuc

Trong quan tric lién tuc cu sir dung cong nghé do GPS véi phuong phap do dong xir
1y tire thoi hay con goi 1a do dong thoi gian thyc (Real Time Kinematic - RTK) la phuong
phap do br:ing cong ngh¢ GPS cho phép gidi toa d6 tram dong ngay tai thuc dia nho viée xtr 1y
tte thoi s liéu thu vé tinh. Phuong phap do GPS- RTK (hinh 1) bao gom 1 hodc 2 may dit tai
diém cb dinh (tram base) va 1 hay nhiéu may di dong (tram rover), lién lac gilta tram base va
tram rover bang thiét bi phat song RadioLink hodc bang cap truyén dir liéu.

Trong hé théng SHM, GPS duoc gfm tai nhitng vi tri dac biét cta cau nhu: dinh thap
cAu, vi tri 1/2 hodc 1/4 nhip cAu, vi tri ¢6 khe co dan..vi tri lép dat GPS trén cau day (hinh 2).
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Hinh 1:So dé phuwong phdp GPS - RTK

11.2 Khao sat d§ chinh xac cia phwong phap RTK-GPS
11.2.1 Do dac thuc nghiém tai dwong dé Gia Lam

So d6 do thuc nghiém (hinh 3) dugc do bang may thu tin hiéu vé tinh 5800, 2 tan voi

ché d6 do RTK, kém theo 1a thiét bi diéu khién va bo Radio Link.

Tram Base
'

104554

Hinh 3: So do thuc nghiém tai dé Gia Lam

Tram Base dugc dit tai 1 diém toa d6 nha nuéc va diém Rove trugt trén mot thudc

thép tiéu chuan dugc gan trén bo dé ty ché co chiéu dai 50cm (hinh 4), khoang cach giita tram

Base va rove duoc thay d6i (bang 1).

a. So liéu do
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Hinh 4: Thudce treot mm tw ché

Bang 1: Khoang cach gitra tram Base va tram Rove

Tram Base Tram Rove Khoang cach (m)
R1 1060
R 1641
102554 R3 2318
R4 1933

Két qua do GPS — RTK 1a toa dg tirc thoi cua tram rove tai cac vi tri truot trén thudce,
ddng thoi doc gia tri trong tng trén thudc duge ghi trong bang 2,3.4.5.
Bang 2: S6 liéu do tram Ry

vitri | VI GPS i oua do biing GPS— RTK | Gis tri doc
Rover trén thuge trén thwée(m)
truot X (m) Y (m)
A 2330620.53 | 590490.03 0.016
B 2330620.577 | 590490.171 0.163
R C 2330620.658 | 590490.372 0.380
D 2330620.682 | 590490.451 0.470
E 2330620.607 | 590490.231 0.245

Bang 3: S6 liéu do tram R,
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Vitri | Vitri GPS trén | Két qua do bang GPS — RTK Gia tri doc
Rover | thwéc trugt X (m) Y (m) trén thwéce(m)
A 2330849.846 591026.909 0.029
B 2330849.934 591027.056 0.197
R2 C 2330850.000 591027.179 0.336
D 2330850.071 591027.292 0.468
E 2330849.951 591027.093 0.239
Bang 4: S6 liéu do tram Rs
Vi tri | Vi tri GPS trén | Két qua do bang GPS — RTK | Gia tri doc trén
Rover | thudc trugt X (m) Y (m) thwdc(m)
A 2331116.637 591650.85 0.042
B 2331116.319 591650.783 0.375
R3 C 2331116.247 591650.763 0.435
D 2331116.21 591650.753 0.471
E 2331116.505 591650.816 0.170
Bang 5: S6 liéu do tram Ry
Vi tri | Vi tri GPS trén | Két qua do bang GPS — RTK | Gia trj doc trén
Rover thudc trugt X (m) Y (m) thwdc(m)
A 2330968.629 591294.833 0.034
R, B 2330968.800 591295.083 0.331
C 2330968.856 591295.168 0.430
D 2330968.873 591295.194 0.468

b. Tinh toan do chinh xdc cua phwong phap

T s6 lidu do trén, tinh duong khoang cach, d¢ 1éch khoang céach va sai ) trung

phuong tai mdi tram (bang 6).

Bdng 6: Sai 56 cia gid tri do GPS so véi tri do bang thudc thép

Vi tri Tén Khodang Ms - gps
Rove cach (?1;5;15) ?r;"r‘;‘]’)“ (rﬁrsn) (sai sngP
mm)
Sas 149 147 2
Ry Sac 215 229 -14 7.7
Sap 365 364 1
SaE 448 454 -6
Sas 171 169 3
R Sac 212 210 2 3.1
SAD 311 308 3
Sae 444 440 4
Sas 136 128 8
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Rs Sac 325 333 -8
Sap 400 393 7 8.03
Sae 438 429 9
Sas 303 297 6

R4 Sac 405 396 9 6.4
Sap 436 434 2

Két qua khoang céch cua cac diém B, C, D, E véi diém A do bé“lng GPS va thudce thép
trong bang 6 dugc tinh theo cong thirc:
Seps = A2 + AZ Sthuse = Si = So (1)
Do 1éch khoang cach dugce tinh bang cong thic:
AS =Scps-Sthusc (2)

Sai s6 trung phuong tai mdi tram dugc tinh:

11.2.2 Khdo sdt dé chinh xdc tiv két qua quan tric cau Tran Thi Ly

Cau c6 nhip chinh dai 230m, thap cao 145m nghiéng 12°. Trong hé théng quan tric
SHM cua cau chi c6 hai tram GPS, mot tram Base va mot tram Rover trén dinh thap dé do
chuyén vi ctia dinh thap, s liéu do lién tuc dugc thu véi tan sé 2 Hz. Trong qua trinh thir tai
chuyén vi dinh thap dugc do bang may toan dac dién tir Leica - do chinh xac 0.5”. Két qua
nay duoc so voi chuyén vi 10n nhit ciia GPS thu duoc ciia hé thdng trong cung thoi gian
(bang 7).

Bdng 7: Chuyén vi dinh thdp

Vi trf do Chuyén vi do bing | Chuyén vido dohg | Sai so trung
j may TDDT (mm) thong GPS (mm) phuong (mm)
DPinh tru thap theo
phuong doc cau 23 24 4.3
DPinh tru thap theo
A 5 11
phuong ngang cau

Sai s6 trung phuong duoc tinh theo cong thirc (3).
I1.3 Danh gia do chinh xac

Theo thiét ké, d 1éch cho phép cua két cAu: Ahma = (h/500 ) véi h 1a chiéu cao thap
tinh tir mat cau [1] Chuyén vi max cho phép d6i v6i diém gitta ddm 13 Alymax = (L/800) [2] L 1A
chiéu dai nhip.

D6i véi cau day h = (L/5) voi L thong thuong tir 150m dén vai ngan mét. Xét ddi véi

L=150m, lic d6 Ahma = 60mm; ALmax = 187.5mm. Theo 1y thuyét x4c suat gia tri do léch 16n
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nhit nay thudng bang 2 hodc 3 lan sai sd trung phuong [4] nén sai sd trung phuong cia
phuong phap do: m = (Ahmax/3) = 20mm. Dbi véi quan tric lién tuc cau day bang GPS, diém
dat tram Base chinh 1a diém so sanh toa do hay diém géc, con diém dit rove chinh 1a diém xét
chuyén vi trén dinh thap hodc voi dam tai 1/2L, 1/4L, mot sb sai sé cung dau duoc triét tiéu
khi chuyén vi chinh 1a d¢ léch giita gia tri quan tric duoc va gia tri trang thai “0% vi thé xem
nhu m = 20mm chinh 14 sai s6 trung phuong cho phép ctia phuong phap quan tric.
Tir (bang 6,7) cho thdy, do chinh x4c cua sb lidu quan tric hoan toan dap tmg dugc do chinh
xac yéu cau ctia phuong phap quan tric.
III. KET LUAN VA KIEN NGHI
Két qua do dac khao sat thyc nghiém va két qua quan tric cau Tran Thi Ly di chiéu
v6i sai s6 cho phép khang dinh phuwong phap GPS-RTK hoan toan dam bao do chinh xac yéu
cau quan tric lién tuc cau day.
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