Nghién ciru

UNG DUNG CONG NGHE GNSS-RTK PHUC VU THANH LAP
MAT CAT NGANG SONG

Nguyén B4 Diing"’, Nguyén Thé Phwong?, Tran Viin Tinh'
'Truong Pai hoc Tai nguyén va Mai truong Ha Noi
’Lién doan khao sat Khi twgng Thiy van
Toém tit
Ngi dung ciia bai béo trinh bay vé két qua nghién ciru g dung céng nghé GNSS-
RTK phuc vu khdo sat dia hinh tai 10 mdt cdit ngang Song Cau doan qua thanh phé Bic
Ninh va thi xd Qué V5, tinh Béic Ninh. Pia hinh long séng tai moi mdt cdt déu dam béo
yéu cau kj thudt trong cong téc do dac khdo sdt dia hinh mdt cdt ngang séng, ty Ié s6 diém
khéo sdt dat yéu cdu trén tong sé diém do déu lom hon 80 %. Bén canh dé, khi vmg dung
cong nghé¢ GNSS-RTK da giam 16i da vé nhén luc, thoi gian lam viéc o thuc dia tir do
nédng cao hiéu qua kinh té, cung cdp sé liéu long séng phuc vu lam dau vao mé hinh thity
dong luc.
Tir khéa: GNSS-RTK; Mit cit; Khao sét thuy van.
Abstract
Application of real-time kinematic GNSS technology to establish a cross-section
of the river
The content of the paper presents the results of a research study on applying
GNSS-RTK technology for topographic surveys along 10 cross-sectional profiles of the
Cau River, passing through Bac Ninh city and Que Vo town in Bac Ninh province. The
topography of the riverbed at all cross-sectional profiles meets the technical requirements
for topographic surveying, with the rate of satisfactory survey points exceeding 80 % of
the total measurement points. Moreover, the application of GNSS-RTK technology plays
a crucial role in providing accurate riverbed data, which is essential for hydrodynamic
modeling. This technology has also significantly reduced the need for human resources
and fieldwork time, thereby enhancing economic efficiency.

Keywords: GNSS-RTK; Cross-section; Hydrological survey.
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1. M¢é dau gia ting. Theo Uy ban lién chinh phu vé
Viét Nam dugc dénh gia 1a mt trong BPKIH thi BDKH 1a nhan to chinh gay
nhitng quéc gia d& bi ton thuong nhat vei 12 bao, 14, ngép lut, 1d quét, sat 16, chiém
bién déi khi hau (BDKH). Lién tiép trong 87 - 91 % s0 lugng thién tai, anh huong
nhitng nim gin day, céc hién tuong cuc dén 70 % dén s, gay thiét hai khoang 1 -
doan nhu: Mua 16n, 1di lut, 1i quét, x6i 16, 1,5 % GDP, de doa nghiém trong muc tiéu
nude bién dang, sat truot cdc swon nui, Phat trién bén vig cua Viét Nam [1].
bo song, bo bién,... dd va dang xay ra voi Ngoai thuc thién bién phap giam nhe
tan sut, quy mo va cuong do ngay cang cac thiét hai do thién tai Iii lut gay ra thi
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cong tac du bao canh bao thién tai 14 rat
can thiét. Nham dap ung yéu cau sb liéu
long song 1am dau vao mé hinh thiy dong
luc phuc vu cong tac canh bao, du béo 11,
tinh toan danh gid hién trang hanh lang
thoat 111, kha néng thoat 1i cho céc luu vuc
song, cong tac do dac dia hinh long dan
cu thé 14 do dac khao sat mit cit ngang
trong song 1a viéc lam khong thé thiéu
duogc. Trudce day, cong viéc do dac, khao
sat mat cat ngang thuong duoc thuc hién
bang cac phuong phép truyén thong, toa
dd cac diém chi tiét dya trén may toan dac
két hop guong do va cao do dugc xac dinh
bang may thity binh. Tuy nhién, két qua do
dac truyén thong khong dam bao tién do
thi cong cling nhu hiéu qua kinh té. Ngay
nay, v&i su phat trién manh mé cua khoa
hoc k¥ thuat, cong nghé GNSS (Global
Navigation Satellite System - Hé théng vé
tinh dan duong toan cau) d6 chinh x4c cao
va c6 tinh tuc thoi dugc Ung dung nhiéu
trong cac hoat dong do dac.

Cong nghé GNSS do dong thoi gian
thuc GNSS-RTK 14 mét trong s6 cac cong
nghé da dugc tng dung thanh cong trong
linh vuc khao sat dia hinh. Trong cac nghién
ctru [2, 3] da khang dinh GNSS-RTK s&
thay thé cho GNSS vi phan trong do thily
dac, bdi vi GNSS-RTK cho d6 chinh xac
dén centimet. GNSS-RTK di dugc tng
dung thanh céng tai nhiéu khu vuc trén
thé gidi: Tac gia Andersen Ole B va cong
su [4] da su dung cong nghé¢ GNSS-RTK
va day do sau co hoc dé xac dinh toa do,
d6 siu cia diém do tai khu nudc cta cang
Trabzon & Tho Nhi Ky ¢6 dién tich 495 x
960 m. T4c gia Nor Aklima Bte va cong su
[5] tién hanh thyc nghiém do mit cit ngang
tai mot doan song nho tai Sungai Simpang
Kiri, Batu Pahat, Malaysia véi pham vi do
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200 m. Téc gia Reha Metin Alkan va cong
su [6] da thuc nghi¢ém g dung cong nghé
GNSS CORS RTK trong do cong tac thuy
dac tai dap Obruk, Corum, Thé Nhi Ky
cho két qua danh gia do chinh x4c vé mit
bang dat 0,1 m.

Cong nghé GNSS-RTK mac du dugc
nghién cu va trién khai & Viét Nam da
lau v&i céc tai liéu, gido trinh dién hinh
nhu [7 - 12], da gi6i thiéu vé nguyén ly,
yéu cau ky thuat, thiét bi, phuong phap
do va xu ly dir liéu khao sat thuy dac dia
hinh bién. Céc tac gia [13 - 15] nghién
ctru cong nghé GNSS-RTK dp dung vao
do dac bién. Cac nghién ctru cua céc tac
gia [15 - 20] tdp trung vao hudng Gng
dung cong nghé GNSS-RTK st dung
tram tham chiéu lam viéc lién tuc CORS
trong thanh 1ap ludi khong ché toa do va
do v& ban dd dia hinh trén can. Tuy nhién,
hién nay viéc dua cong nghé¢ GNSS-RTK
vao ung dung trong nghiép vu chuyén
mon thily van van con han ché. Tai Viét
Nam, chua c6 cong trinh nao nghién ctru
dé mg dung trong cong tac do dac khao
sat dia hinh ddy song phuc vu cac cong
tac diéu tra, khao sat thuy van. Do d6, can
phai nghién ctru ap dung nham khai thac
t6i da tinh nang cua cong nghé va thiét bi
mang lai hiéu qua kinh té 16n, giam nhan
cong lao dong, ddy nhanh tién d6 thi cong.
Bén canh d6, cong nghé nay cé thé khao
sat duoc hau hét cac loai dia hinh dic biét
nhiing khu vuc dia hinh kho khan. Noi
dung bai bdo nghién ctru rng dung cong
nghé GNSS-RTK khao sat dia hinh mat
cit ngang Song Cau doan qua thanh phd
Bic Ninh, tinh Bic Ninh. Khu vic nghién
ctru trén Song Cau doan qua thanh phd
Bic Ninh va thi x4 Qué V3, tinh Bic Ninh
¢6 chiéu dai khoang 20 km.

Tap chi Khoa hoc Tai nguyén va Moi truong - So 51 - nam 2024



WEETE WOTTE  WEITE  WETE 0800 WETNTE
007515 3 45 -]

Km

1:100,000

WETITE  AEITE

Nghién ciru

Hinh 1: Khu vuc nghién ciru

2. Co s& 1y thuyét va phwong phap
nghién ciru

2.1. Co sé' Iy thuyét

Cong nghé GNSS-RTK yéu cau do
tin cdy cao vé két ndi tin hiéu gitra tram
tinh dugc dat trén bo va tram dong trén
tau do chuyén dung, cdu hinh cta thiét
bi, khoang cach giita tram tinh va tram
dong, s6 lugng vé tinh quan sat dong thoi
va toc d6 di chuyén cia tau do. Uu diém
cua phuong phap nay la dat d§ chinh xac
cao, ap dung rat hiéu qua khi do & cac khu
vuc song rong, ngoai bién, khu vuc bj che
khudt, dat ning suét lao dong cao. Nguyén
ly do 1a st dung hai may thu GNSS, trong
do mdt may dugc dat ¢6 dinh trén bo tai
diém da biét toa do, do cao, goi 1a tram
co sO hay tram tinh (ki hi¢u 1a A), con
may thu GNSS thtt hai di chuyén tau do
dudi nude goi 1a tram dong (ki hi¢u 1a B).
Trong qua trinh do ca hai may lién tuc thu
tin hiéu vé tinh it nhat ¢6 4 vé tinh chung.
Nho bé diéu giai vo tuyén (Radio modem)
lam viéc trén dai tan s6 UHF, hoac VHF,
hodc mang internet (3G/4G/5G) tai tram
tinh dé truyén tirc thoi géi dir lidu bao
gém cac dir liéu do pha, cac toa do va

dang anten cua tram tinh dén tram dong.
May thu GNSS tai tram dong tién hanh
xu ly cac dir li¢u do pha song dua trén
phuong trinh sai phan bac hai giita tram
tinh v6i tram dong dé xac dinh s nguyén
da tri, tir d6 xac dinh dugc véc to canh
gitta tram tinh va tram dong r0i tinh toa do
cua tram dong (Hinh 2).

Tai tram dong viéc giai ) nguyén
da tri dugc thuc hién dé x4c dinh tirc thoi
véc to canh [17]. Nhu vdy dua vao cong
nghé do GNSS-RTK ta c6 thé xac dinh
duoc lién tuc toa do va do cao cua tram
dong theo thoi gian thuc va tan suat do
phu thudc vao tan suét thu tin hiéu cia
thiét bi GNSS dugc st dung.

bPo GNSS-RTK la mét dang do
GNSS tuong d6i tic 1a chi xac dinh duoc
$6 gia toa do trong h¢ WGS84 cua diém
tram dong so vdi tram tinh. Dé su dung
duoc két qua nay vé hé toa do dia phuong
can phai c6 théng sb chuyén doi. Viéc
chuyén d6i d6 goi 1a thu tuc quy chuan
hé toa do (Site Calibration). Béng cach su
dung 7 tham s tinh chuyén bao gém: 3
gia tri vé do 1éch gdc toa do AX, AY, AZ;
3 tham sb vé gbc xoay cua ba truc toa dg;
1 tham s6 14 hé s6 ty 1¢.
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° Diém toa d6 da biét
e Tram tinh (Tram co s0)

Hinh 2: Phuwong phdp do GNSS - RTK

2.2. Phwong phdp nghién ciru

2.2.1. Nguyén tic xdc dinh vi tri mdt
cat ngang

Mit cit ngang dia hinh long song kéo
dai tir bo trai (ta) sang bd phai (hitu) gom
hai phan (Hinh 3): Phan trén can la phan
mit cit duoc tinh tr moc (méc trai hoac
moc phai) dén mép nudc trai (MNT) hodc
meép nudc phai (MNP) cua long song.
Phan dudi nudce 1a phan mit cat dugc tinh
tor mép nudc trai sang mép nudc phai cia
long song.
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Hinh 3: Cdc thanh phan ciia mdt cdit ngang
long song

Khi x4c dinh vi tri mat cit ngang
song phai tuan thi theo nguyén tic sau:

- Mit cat ngang song phai vudng goc
voi dong chu luu;

- B4 tri tai cac mit cat khdng ché cac
nhanh song gia nhap;

- Trén céc song ¢ xay dung dap, bd
tri mat cat do sau dép;

-Poan séng c6 cau qua song, can bo tri
2 mit cét khéng ché cach thuong va ha luu
cau khoang céach tiy theo diéu kién thuec té;

- Poan song cong b tri day va 2 dau
doan séng cong phai c6 mat cit khong ché
dau vao va dau ra;

- Poan séng cd hién tuong giao thoa
dong chay b tri day hon, doan song thang
thi bé tri thua hon, khoang cich trung
binh gitra hai mat cat 1a 2,0 ¢én 2,5 km.

2.2.2. Phwong phdp khdo sat mdt cdt
ngang sOng

a. Xac dinh toa do, do cao dia hinh
mdt cdt phan trén can

Phan trén can mit cét ngang dugc do
dac bing mdy toan dac dién tir két hop véi
guong don. Toa d6 dugc x4c dinh bang
phuong phap toa do cuc. Diém ding may
dau tién 13 cic diém mdc mit cit ngang da
biét toa d6 va do cao. PO cao cac mde mit
cat ngang 1a d6 cao qudc gia hang IV duoc
do dac bang phuong phap thily chuan hinh
hoc ¢6 hé toa do VN2000, kinh tuyén truc
105°, mui chiéu 6°. Toa dd va do cao cac
mdc ctia 10 mat cit ngang qua Soéng Cau
doan qua khu vuc nghién ctru nhu sau:
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Badng 1. Toa dj, dp cao moc cdc mdt cat Song Cau khu vwce nghién ciru

H¢ toa 9 VN2000, kinh tuyén truc 1050 Mii chiéu 60, Hé do cao quoc gia

Mit | Tén Bo Trai

Tén Bo Phai

cat diém
X (m) Y (m)

H
(m)

H
(m)

diem | X(m) | Y(m)

1 | SC405 | T-SC405 | 2347954,419 | 609393,438

8,873 | P-SC405 | 2347678,666 | 609185,820 | 8,614

2 | SC406 | T-SC406 | 2347372,999 | 610801,696

8,977 | P-SC406 | 2347080,581 | 610517,723 | 9,094

3 | SC407 | T-SC407 | 2346820,079 | 612504,371

8,968 | P-SC407 | 2346030,844 | 611909,401 | 8,273

4 | SC408 | T-SC408 | 2345470,027 | 612982,218

8,698 | P-SC408 | 2345296,803 | 612899,323 | 8,078

5 | SC409 | T-SC409 | 2345716,201 | 613344,689

8,667 | P-SC409 | 2345194,510 | 613163,333 | 7,702

6 | SC410 | T-SC410 | 2344730,768 | 616220,762

8,446 | P-SC410| 2344217,862 | 616378,680 | 8,784

7 | SC411 | T-SC411 | 2346789,129 | 618066,699

8,505 | P-SC411| 2346330,025 | 618060,219 | 8,391

8 | SC412 | T-SC412 | 2343888,300 | 620949,238

8,039 | P-SC412| 2343651,898 | 620596,367 | 8,626

9 | SC413 | T-SC413 | 2342836,499 | 622703,441

7,944 | P-SC413 | 2342167,750 | 622940,681 | 8,214

10 [ SC414 | T-SC414 | 2342260,078 | 626631,678

7,658 | P-SC414 | 2342105,097 | 626340,559 | 8,285

Toa d cac diém chi tiét dugc tinh
theo cong thirc sau:

X + D x Cos(a

chitiét  *“dimg may chi tiét)
Y =Y

chitiét

dtmg may +Dx Sln(achi tiét)

trong do:
X

chi tiét>

Y. ..: Latoadd cac diém chi tiét

chi tiét*

.Y, .. La toa do0 diém
dung may dung may

dirng may

D: Khoang cach ngang tir diém ding
may dén diém chi tiét

a,. .. Phuong vi tur diém may dén
diém chi tiét

D6 cao cac diém chi tiét dugc tinh
theo cong thirc sau:

Hchi ée ding may +Dx TAN(Vchi tiét) *

oo -1

rng may guong

trong do:
H .

chi tiét”

La do cao cac diem chi tiét

dime i+ L@ 40 cao di€ém dung may
ng may

D: Khoang cach ngang tir diém dung
may dén diém chi tiét

V .. ... Goc dung tai diém do chi tiét
chi tiet
i, .. Chi€u cao cua may tai thoi
ng may
diém do

lgmg: Chiéu cao ctia guong thoi diém do

b. Xac dinh toa do, do cao dia hinh
mdt cdt phan dwdi nuée

Trong qua trinh khéo sat, phan dia
hinh mat cat phé”m dudi nude dugc su dung
cong ngh¢ GNSS - RTK. Vi phuong phap
nay, mat cat ngang song dugc do boi sy két
hop gitta mdy tinh c6 phan mém két ndi,
may hdi am do sdu dugc dit trén thuyén
két ndi voi hé thdng dinh vi GNSS-RTK
(Hinh 4). Cac budc thuc hién khi tién hanh
do dac phén dudi nude duge thé hién trong
Hinh 5.
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Hinh 4: Mo phéng ting dung cong nghé GNSS-RTK trong do mdt cdt ngang thiiy vin

) CHUAN BI
Chuan bj tai li¢u, thiét bi, may moc

v

LAP PAT THIET BI
Lap dat thiét bi lén thuyén, ket noi,
cai dat thong so

!

PO DAC
Do cac diém chi tiet mat cat ngang dwoi nuoc

!

XU'LY SO LIEU )
Tinh toan, xu ly s‘é liéu toa do, do cao, ghép noi
phan can, vé ban vé

Hinh 5: Cdc bwéc thwe hign do dac mit cit

405 PSCa05

X TR x-S0

¥ s0e1wr08 -t

3~ 2372 e

—-JU Bl 16 \_yr—
TSC408 PSC408

X= 2345471 863 Xe= 2345206803
Y= 612983227 Y= 612899323
H=9.074 H=3079
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ngang séng phan dwdi nuéc

3. Két qua nghién ctru

3.1. Két qud khdo sdt mdt cdt ngang

Sau khi khao sat, do dac thuc dia
bang cong nghé GNSS-RTK cic sé liéu
toa do, do cao duogc xu ly dé v& mat cat
ngang. Két qua v& 10 mit cit thu dugc
sau qua trinh do dac va xu ly sd liéu
nhu sau:

HATE gy

RS
il

PSC409

X=IHNM N0
bl TEIUERE]
B=12E
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PSC412
X- 2343652233
Y=-62097074
H-5924

ISC412
X— 2343858 513
Y- 620942925
H- 5.0

Hinh 6: Bdn vé 10 mdt cit ngang khdo sdt

3.2. Pdnh gid két qua do dac

Két qua do dac mat cit ngang song
dugc danh gid theo Tiéu chuin qudc gia
TCVN 8226:2009 vé cong trinh thay loi
quy dinh sai s6 vi tri diém mit cat ngang,
doc 1a Ad £0,2 mm x M (trong d6 M la
mau sé ty 18 do v& mit cit). Vi ty 16 ban
veé 1/1.000, ta co Ad = 0,2 x 1000 = 200
mm = 0,2 m. Nhu vdy, trong qua trinh do

Hinh 7: Phin bé cdc diém chi tiét tai
mit cit SC406

dac phén dudi nude cua mot mat cat, tat
ca cac diém chi tiét c6 khoang cach dén
dudng thang ndi hai mdc cua mat cit d6
c¢6 gia tri nho hon hodc bang 0,2 m déu
dam bao yéu cau k¥ thuat vé sai s6 vi tri
diém. Két qua ty 1& % s diém chi tiét do
mat cit ngang phan dudi nudc cua cua
10 mat cat khao sat theo phuong phap do
GNSS-RTK dat yéu cau ky thuat thé hién
trong Bang 2.

Hinh 8: Phén bo cdc diém chi tiét tai
mat cit SC413
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Bing 2. Thong ké ti Ié cdc diém chi tiét dat yéu cau ky thudt

STT | Tén mit cat | Tong s diem do S0 diém chi tiét dat yéu cau Ty 1€
1 SC405 191 160 83,8%
2 SC406 256 210 82,0%
3 SC407 267 218 81,6%
4 SC408 165 140 84,8%
5 SC409 188 160 85,1%
6 SC410 162 149 92,0%
7 SC411 240 201 83,8%
8 SC412 192 168 87,5%
9 SC413 162 145 89,5%
10 SC414 280 240 85,7%

Tai 10 mat cit d3 do dac, khao sat
bang phuong phap GNSS-RTK thi ty 1¢
s6 diém dat yéu cau k¥ thuat trén tong
s6 diém do déu ludn 16n hon 80 %. Bén
canh d6, qua thuc té do dac thoi gian tién
hanh thi cong do dac mot mat cat chiéu
rong khoang 300 m trung binh khoang 20
phut va s6 lugng nhan cong toi thiéu 1a 2
nguoi. Trong khi d6 véi mit cit d6 néu do
dac theo phuong phap thi cong s& can tdi
thiéu 4 nguoi va thoi gian trung binh 60
phut. Nhu vay, vi¢c rng dung cong nghé
GNSS-RTK vao viéc do dac cic mit cit
ngang song gitip giam thiéu nhan cong lao
dong, mang lai hiéu qua kinh té cao.

4. Két luan

Cong nghé dinh vi vé tinh GNSS-
RTK dap ung yéu cau ky thuat trong cong
tac do dac khao sat dia hinh mat cét ngang
song phan dudi nude. Céac két qua do dac
tai 10 mat cit diéu tra cho thiy ty 1& sd
diém dat yéu cau k¥ thuat trén tong sb
diém do déu luon 16n hon 80 %. Cong tac
do dac thuc dia mat ct c6 sy ddi mdi to
16n khi str dung cong ngh¢ GNSS-RTK cai
thién nhimg han ché phuong phap khao sat
truyén théng. Giam t6i da vé nhan luc, thoi
gian thuc thi ¢ thuc dia tir d6 nang cao hiéu
qué kinh té. Ung dung cong nghé GNSS-
RTK dé trién khai img dung phd bién trong
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cong tac khao sat, do dac dia hinh mat cat
ngang song 1a rat can thiét,
TAI LIEU THAM KHAO
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