Nghién ctiu - Ung dung

KHAO SAT PQ CHINH XAC CUA CONG NGHE GNSS-RTK
TRONG MOT SO DANG CONG TAC TRAC PIA CONG TRINH

TRAN VIET TUAN®, DIEM CONG TRANG®
DTruwong Pai hoc Mo - Dia chat Ha Néi
@Vien Khoa hoc Cong nghé Xay dung

Tom tit:

Ngi dung ciia bai bdo trinh bay vé két qua nghién ciru khdo sat dé chinh xdc dat dwoc cia cong
nghé GNSS-RTK khi dinh vi diém don trong diéu kién Viét Nam. Co s¢ 1y thuyét ciia phirong phdp
do dac khao sat thie nghiém, két qua do dac thwe nghiém va danh gid kha nang iing dung ciia cong
nghé tién tién ndy trong mét sé dang céng tdc trdc dia cong trinh ¢ Viét Nam.

1. Pit van dé

Hién nay trong cong tac tric dia cong trinh co
nhiéu dang cong viéc doi hoi phai xac dinh dugc
toa do tic thoi ciia mot s6 diém dac bigt trén
cong trinh theo thoi gian thyc nham muc dich
thuc hi¢én cac dang cong tac chuyén mon phuc vu
thi cong xay dung hodc danh gla do o on dinh cua
cong trinh. C6 thé 1ay mot s6 vi du dién hinh sau
day:

- Trong cOng tac trac dia thi cong xdy dung
nha siéu cao tang: can phai quan trac xac dinh sy
dao dong cua toa nha trong qua trinh thi cong do
tac dong anh hudng cua cac yéu to moi truong
bén ngoai [3].

- Quan tric sy dao dong cua cau day vang khi
thi cong xay dung hodc trong qua trinh khai thac
su dung.

Quan tric va canh bdo cac hi¢n tugng trugt
16 cua cac khu vue doi ndi phia Bac hay tai cac
tuyén soéng rach ving dong bang song Ciru
Long.

Van dé can dit ra nghién cuu ¢ day la: Can
phal lga chon cong nghé, thiét bi hién dai dang
co tai Vigt Nam c6 do chinh xdc dép ung duoc
cac yéu cau can thiét d6i véi tung dang cong
trinh cu thé dang duogc thi cong Xay dung hodc
dua vao khai thac s dung. Vi vay ma can phai
nghién ctru lya chon cong nghé médi cho phép
xdc dinh lién tuc vi tri diém quan sat theo thoi
gian thyc va can phai khao sat d chinh xéac dat
dugc ciia dang cong nghé GNSS-RTK trong diéu
kién Viét Nam

2. Co s6 Iy thuyét va phwong phap nghién
ciru

2.1. Cong nghé¢ GNSS-RTK

GNSS-RTK la ky thujt dinh vi tuong dbi
dong. Khi do nguoi ta st dung mot may thu dat
¢6 dinh tai diém d3 biét toa do va do cao (diém

P,), goi la tram co s&, con may thu thir hai cho
phép di chuyén trong khi do, goi 1a tram dong
(diém P, - hinh 1). Trong phu'ong phép do nay,
thoi gian thu tin hi€u tai moi diém do duoc rat
ngan chi con tir mot vai gidy dén vai phat. Khi
ap dung k¥ thuat dinh vi tuong do6i dong xur ly
tc thoi RTK, can phai truyen ngay soO liéu do
khoang cach gia, tri do pha song tai tai tram co
sO t6i tram dong bang thiét bi két ndi sé lidu
khong day (Radio link) hodc song 3G.

Tai tram dong viée giai s6 nguyen da tri dugc
thuc hién dé xac dinh tirc thoi véce to canh [1].
Nhu Vay dua vao cong nghé¢ do GNSS-RTK ta
c¢6 thé xac dinh duoc lién tyc toa do va d§ cao
cua tram dong theo thoi gian thyc va tan suat do
phu thudc vao tan suét thu tin hiéu cua thiét bi
GNSS duogc st dung.

Hién nay trong linh vuc trac dia cong trinh co
rat nhiéu dang cong vigc can sir dung dén cong
nghé xac dinh toa d¢ diém dong theo thoi gian
thuec:

- Po dac xéc dinh vi tri diém co s¢ trén cac
san thi cong tai thoi diém t; trong thi cong xay
dung nha siéu cao tang bang cong nghé GNSS-
RTK;

- Ghép ndi tryc tiép hé GNSS-RTK vao hé
thong may do sau hoi am dung trong do v€ ban
do dia hinh dudi nudc ty 1€ 16n;
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Hinh 1

- Str dung cong nghé GNSS-RTK trong quan
tric cac hién tuong truot 16 tai cac ta luy duong
va am trong thi cong xdy dung cac tuyén duong
& ving nui phia Bic cua nudc ta .v.v...

Do chinh xac cia cong nghé GNSS-RTK khi
sir dung may thu GNSS R8s theo khuyén céo cia
hing san xuét [4] dat:

+Mitbang :+ 8mm + 1 ppm RMS

+ Do cao ;£ 15 mm +1 ppm RMS

Dé ¢ thé nang cao dugc hiéu qua tmg dung
cong nghé GNSS-RTK trong tric dia cong trinh
thi can phai khao sat danh gia do chinh xéac dat
dugc thyc té clia cong nghé GNSS-RTK trong
diéu kién do dac thuc té & Viét Nam.

2.2. Khdo sat do chinh xdc cia cong nghé
GNSS-RTK khi xdc dinh toa d¢ diém quan sdt
theo thoi gian thuc

Ching t61 da tién hanh do dac khao sat do
chinh x4c dinh vi diém bang cong nghé GNSS-

RTK tai khu vuc Vién Khoa hoc - Cong nghé
Xay dung vao ngay 3/8/2018 véi hé thong may
thu ctia hang Trimble: GNSS R8s (hinh 2). Tai
tram Base dit may thu ¢d dinh trén mot diém
moc A da biét toa do va d6 cao (hinh 3), tin hiéu
cai chinh duoc truyén tir tram base dén tram rove
bang song 3G. Tram rove (CT-1) duoc bd tri trén
mai nha tang 3 ciia Vién Khoa hoc - Cong nghé
Xay dung (IBCT). May thu R8s duoc gin trén
mot thiét bi chuyén dung: d6 1a mot hé thong
thudc chuan bang thép khong gi, trén cd khac
vach chia dén mm, dugc trang bi kinh hién vi
doc s6 dén 0.1 mm. May thu GNSS cé thé
chuyén dong trén thudc véi khoang cach tuy ¥,
va gia tri chuyén dich duoc doc truc tiép trén
thude v6i do chinh xac doc s6 0.1 mm (hinh 2).

- Pau tién chiing t6i dit may thu GNSS tai hai
tram (base va rove) va tién hanh thu tin hi¢u
trong thoi gian khoang 30 phut.

- Tiép theo dich chuyén méay thu GNSS trén
thuéde di timg doan 5 mm tai mdi vi tri thu tin
hiéu vé tinh khoang 1 dén 5 phut v6i tin suit thu
tin hiéu la 1s.

- Tién hanh xir Iy két qua do thyc nghiém
bang cach so sanh giita chiéu dai canh S; do bang
cong nghé GNSS-RTK va khoang cach dich
chuyén thuc té dé danh gia do chinh xac dinh vi
cua cong nghé¢ GNSS-RTK theo céc cong thirc
sau day:

1. Tai mdi vi tri thu tin hiéu GNSS-RTK (tht
1) tinh tri trung binh cua k tri do GNSS-RTK

x, -1y
TR (1)
15
Yi.:— }I’
Kz e

2. Tinh chiéu dai mdi doan do theo cong thirc

S, =A% +A; 3)
Trong do : A, =X, —X 4)
Ay =YY, (5)

3. Tinh d0 léch gitra tri do GNSS-RTK va tri
thyc theo cong thirc A =S.-S, (6)
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V6i Sy 12 chiéu dai doan thude chuyén dich
(trong thuc nghiém nay Sy, = 5 mm)

4. Panh gia d6 chinh xac dinh vi cua cong
nghé GNSS-RTK bang cong thiic danh gia do
chinh xac theo sai so thuc [2]:

AA
n (7

Trong d6: A; 1a do 1éch cua cta doan do béng
GNSS-RTK va gié tri thyc cua doan do tinh theo
(6).

nlasd doan do kiém tra trén thuc dia.

m=x%

3. Két qua do dac va tinh toan thwe nghiém

3.1. Két qua do thuc nghiém bang cong nghé
GNSS-RTK tai 9 vi tri thu tin hi¢u duoc trinh
bay tom tat trong bang 1.

3.2. Tién hanh xtr 1y s ligu do GNSS-RTK
theo cac cong thire (1) dén (6) ta c6 két qua nhu
bang 2.

Trong bang 2: Gia tri A; tinh theo cong thirc
(6) v6i Sy, = 0.005 m.

3.3. Danh gia do chinh xac dinh vi bang cong

nghé GNSS-RTK theo cong thuc (7) ta co:
m =+ 0.00041 (m)

hay d6 chinh xac dinh vi bang coéng nghé
GNSS-RTK dat do chinh xac:

m= + 041 mm

Tu ket qua do dac va tinh todn thyc nghiém
cho thdy: do chinh xac dinh vi biang cong nghe
GNSS-RTK hoan toan c6 the dap ng dugc cac
yeu cau ky thuat can thiét trong mot sd dang
cong tac tric dia cong trinh yéu cau do chinh xac
cao.

4. Két luan va kién nghi

- C6 thé sir dung cong nghe GNSS- RTK de
xac dinh toa d tirc thoi cua cac diém khong ché
co s¢ trén céc san thi cong xay dyng nha siéu cao
tang va trong mot 56 dang cong tac tric dia cong
trinh yéu cau do chinh xac cao bang cach xac
dinh toa d6 tirc thoi cua diém quan sat.

- Can tlep tuc nghién ctru cac g1a1 phap ky
thudt nham nang cao do chinh xéac va kha nang
tng dung cua cong ngh¢ GNSS-RTK trong didu
kién sat voi thue t€ thi cong xay dung cdc cong
trinh nha siéu cao tang ¢ nude ta.Q

Bdng 1: Két qua do GNSS-RTK tgi cac vi tri thu tin hiéu

i J Xi(m) Yi(m) H;(m) i (s)
1 2328559.3050 581817.977 0.652 IBST-CT1 2018Y08MO03D09H45M458
2 2328559.3070 581817.980 0.656 IBST-CT1 2018Y08MO03D09H45M46S
0 [ 0 e OO
22 2328559.3070 581817.976 0.650 IBST-CT1 2018Y08M03D09H46M08S
23 2328559.3060 581817.975 0.643 IBST-CT1 2018Y08M03D09H46M09S
1 2328559.311 581817.974 0.648 IBST-CT1 2018Y08MO03D09H46M10S
2 2328559.312 581817.974 0.652 IBST-CT1 2018Y08M03D09H46M11S
2 | | e | s s
25 2328559.311 581817.976 0.647 IBST-CT1 2018Y08M03D09H46M39S
26 2328559.311 581817.975 0.643 IBST-CT1 2018Y08M03D09H46M40S
1 2328559.314 581817.977 0.640 IBST-CT1 2018Y08M03D09H46M41S
2 2328559.315 581817.978 0.643 IBST-CT1 2018Y08M03D09H46M42S
3| i | ] s | e s
30 2328559.318 581817.976 0.644 IBST-CT1 2018Y08MO03D09H47M10S
31 2328559.316 581817.977 0.644 IBST-CT1 2018Y08MO03D09H47M11S
1 2328559.345 581817.974 0.640 IBST-CT]1 2018Y08M03D09H48M32S
2 2328559.346 581817.971 0.641 IBST-CT1 2018Y08M03D09H48M33S
O | e | s ] s | e e
2328559.347 581817.972 0.647 IBST-CT1 2018Y08MO03D09H48M38S
8 2328559.347 581817.974 0.650 IBST-CT1 2018Y08M03D09H48M39S
40
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Bdng 2: Két qua xir Iy s6 liéu do GNSS-RTK

i X;(m) Yi(m) AX;(m) AY;(m) S; do (m) Aj(m)
1 2328559.3056 581817.9768

2 2328559.3107 581817.9752 0.0052 -0.0016 0.0054 0.0004
3 2328559.3159 581817.9752 0.0052 0.0000 0.0052 0.0002
4 2328559.3213 581817.9751 0.0054 -0.0002 0.0054 0.0004
5 2328559.3262 581817.9749 0.0049 -0.0002 0.0049 -0.0001
6 2328559.3309 581817.9760 0.0046 0.0011 0.0047 -0.0003
7 2328559.3351 581817.9752 0.0042 -0.0008 0.0042 -0.0008
8 2328559.3400 581817.9737 0.0049 -0.0015 0.0051 0.0001
9 2328559.3456 581817.9738 0.0056 0.0000 0.0056 0.0006
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Summary

Evaluate on accuracy of GNSS-RTK technology in some types of engineering surveying

Tran Viet Tuan, Hanoi University of Mining and Geology

Diem Cong Trang, Vietnam Institute for Building Science and Technology

The content of this article presents the survey results on the accuracy of GNSS-RTK technolo-
gy in locating single points in Vietnamese conditions, theoretical basis of the empirical measure-

ment survey methods, experimental measurement results and evaluation of this advanced technolo-
gy applicability in some types of engineering surveying in Vietnam.OQ

NGHIEN CUU XAY DUNG TRUONG VAN TOC.....
(Tiép theo trang 19)

Summary

Estimation of spatial velocity field in Northern Vietnam by Wavelet Transform
Lai Van Thuy, Vietnam Institute of Geodesy and Cartography

Duong Chi Cong, Vietnam Association of Geodesy Cartography and Remote Sensing

The absolute displacement velocity (displacement compares with the center of the Earth Centered
Earth Fixed Coordinate System) at points in the geodetic network measured by GNSS shows the dis-
placement of the Earth’s crust. Due to the characteristics of geological tectonic activities, they have
many unusual and non-linear components. This articale introduces the theoretical basis of the
Wavelet Transform method for estimating the spatial velocity field characteristic for Northern
Vietnam from GNSS data in period from 2012 to 2015. Horizontal velocity field has value and direc-
tion compatible with ones of Eurasian Plate. Based on vertical velocity field there is any comment
on upward and downward motion in studied area. The estimated downward velocities are too large
(up to -2cm/yr) in North-east and in North and downward (in mountainous region) and upward
movements (in South-eastern hollow) here are not really adequate.O
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