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gian thwrc & nha may thuay dién Xekaman 3

Pham Cong Khai 1*, Nguyén Vin Hai 2

1 Khoa Trdc dia - Bdn do va Qudn ly ddt dai, Trworng Dai hoc M6 - Dia chdt, Viét Nam
2 Khoa Ky thudt Tai nguyén nwéc, Dai hoc Thiy Loi - Co sé 2, Viét Nam

THONG TIN BAI BAO TOM TAT

Qud trinh:

Nhan bai 18/10/2019 Bai bdo nay trinh bay nghlen ctru thiét ké xdy dung mot hé thong quan trdc

an bat /10/ theo thoi gian thuc dwa trén cong nghé GNSS CORS dé trién khai ldp ddt
g g ng

Chap nhdn 03/01/2020 quan trdc trwot 16 ddt dd & nha mdy thuy dién Xekaman 3 nuéc Cong hoa

bang online 28/02/2020 Dén chit Nhdn dén Lao. Mt hé thong véi 18 tram quan trdc va mot tram

Tir khéa: CORS da dworc thiét ké ddm bdo cho hé thong hoat dong 24/7 Sor db két néi

Tram th:am chiéu hoat truyen dan s liéu tir cdc tram quan trdc vé trung tam xur ly s6 liéu cung nhw

d6ne lién tuc (CORS). so ' dd két néi cdc thiét bi & mot tram quan trac da dwoc thiét ké Mot thi
1S tréc theo thovi " nghlem mé phéng da dwoc thu’c nghiém cho thdy hé thong hoan toan cé thé

Sl‘ﬁcn ractheo thol gian trng dung dworc dé quan trdc trwot 1& ddt theo thoi gian thuec.

Nha méy thiy dién

)T(ekar;%nd%ft 44 © 2020 Trwong Pai hoc Mo - Pia chit. T4t ca cac quyén dwoc bao dam.
ruot 1o dat da.

1. Mé dau sé giam thiéu dwoc nhirng ton that cé thé xay ra.

Trwot 1& dat da (landslides) 1a mét dang tai
bién ty nhién xay ra twvong ddi pho bién & ving doi
nui hodc & khu vuc khai thac khoang san do lam
mat thé cin bang ctia khéi dit da. N6 1am cho mot
khéi lwong 16m dat da dich chuyén xudng phia
dwdi, bao pht trong mot pham vi rong lém, gay ra
nhirng thiét hai rat ndng né vé nguwoi va tai san, giy
nén suy thoai moi truwedng (Savvaidis, 2016). Quan
trac chuyén dich bé m3t mai ddc sé cung cap dwoc
nhirng thong tin rat cé gia tri ctia hién twgng truot
1& nhw d6 16m, van téc, gia toc cia chuyén dich.
Nhirng thong tin nay néu dwoc phat hién sém

“Tdc gid lién hé
E - mail: phamcongkhai@humg. edu.vn
DOI: 10.46326/JMES.2020.61(1).02

Mot trong nhitng chién lwoc giam thiéu ri ro do
truotld dat da giy rala phai cé hé thdng quan trac
theo thoi gian thyc va canh bao tirc thoi (Vu Van
Khoa, Shigeru, 2018). P4 c6 nhiéu giai phap ky
thuat da dwoc dé xuit dé quan tric truot 1o dat da
biang hé théng cac cdm bién gin vao khéi truot
(Georgieva et al,, 2015; Kuang & Cao, 2015). Hé
thong dinh vi toan ciu GPS da dwoc nghién ctiu
trng dung dé quan tric truot 1& cho khu dinh cw
nha may thiy dién (Ruya, Xiufeng, 2013) cho thiy:
sai s6 quan trac dich chuyén ngang 1a 2 mm va sai
s6 dich chuyén dirng 1a 4 mm. Cac phwong phap
nhu sir dung may toan dac dién tir (Serena Artese,
Michele Perrelli, 2018), may quét lazer mat dat
(Irwan, et al., 2017), cong nghé GNSS va ky thuat
vién tham (Tommaso et al., 2019) ciing dd dwoc
str dung trong viéc quan tric truot 1& dit da.
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Mobi phwong phap déu c6 nhing wu va nhwoc
diém cling nhw kha ndng ap dung cda nd. Tuy
nhién c6 mot dic diém chung cia cac phuwong
phap trén d€ quan tric trwot 1& 1a van chua thuc
sw quan trac duogc theo thoi gian thuwc, nén chua
thé canh bao tirc thoi.

Nha may thiy dién Xekaman 3 dwoc xay dung
va dwa vao van hanh tir nam 2013, tuy nhién vao
nam 2016 da xay ra sw cd trieot 16 mai doclam pha
hily dwong 6ng dan nwéc vao t6 may va giy ra
nhiéu thiét hai khac. & nha may da bé trf mét hé
théng quan tric trwot 16 bang may toan dac dién
tr, tuy vay day ciing 12 quan tric theo chu ky, do
d6 khéng thé dwa ra cdnh bao mot cich tic thoi.

Bai bdo nay trinh bay nghién ctru thiét ké, xay
dung mot hé théng quan tric theo thoi gian thuc
trwot 16 dat dd mai déc & nha may thuy dién
Xekaman 3.

2.Nguyén ly hoat dong cta hé théng quan trac
chuyén dich theo thi gian thwc

Nguyén 1y hoat dong clia hé théng quan trac
dich chuyén bién dang ciu theo thoi gian thuc
dwoc dua trén nguyén ly hoat dong ctia hé thong
GNSS/CORS (Hinh 1). Tin hiéu vé tinh GNSS dwoc
angten (1) thu nhén, truyén vé bd thu
GNSSNetS8+ thong qua mot day cap chuyén dung.
Tai day, tin hiéu vé tinh dwoc gidi ma va di qua
modem (3) vé mdy tinh chu (4). Thong qua may
tinh chi dwoc két néi véi mot dwong truyén
Internet c6 mot dia chi IP tinh, cé thé phan cp
quan ly, tuy theo tirng doi twong ngudi st dung
bang hai phAn mém di kém: NRS - Station (phuc
vu tinh toan s6 liéu, phan b6 s6 liéu tram thu tinh)
va NRS - Server cung cip théng tin sai phan cho
diém do di dong, xtr ly s6 liéu ciia mang lwéi do
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Hinh 1. So db nguyén ly hoat dong ctia hé théng quan trdc chuyén dich theo thoi gian thuc
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dong RTK, dong thoi hiéu chinh cic s6 nguyén da
tri ciia toan mang, thiét14p mé hinh cai chinh (gom
cai chinh sai s6 ting dai lwu, ting dién ly, quy dao
vé tinh). Cac s0 liéu & tram CORS dworc thu lién tuc
vOi tin suit 1Hz va dwoc thiét dat trong phin
mém diéu khién trung tim. S6 liéu dwoc lwu triv
trong mot thw muc nhit dinh trong may chi theo
chuén dinh dang cia tép RINEX.

Viéc quan trac chuyén dich dwoc thwc hién
theo phwong thirc do dong xir ly tirc thoi RTK
(Real Time Kinematic). Tram st dung la may thu
GNSS da tan c6 khe 13p sim dién thoai dit & tram
quan tric, két ndi dén tram CORS va glri toa d6 gan
ding dén tram chu thong qua chudi s liéu do c6
dinh dang chudn dir liéu cia NMEA (National
Marine Electronics Association - Hiép hoi dién ti
hang hai quéc gia, My) (http://igs.bkg.bund
.de/root_ftp/NTRIP/documentation/NtripDocu
mentation.pdf/). Tram chi sau khi nhian dwoc toa
dd gan ding sé tinh toan dwoc véi mang vién
thong dé truyén so liéu thong qua phidn mém
chuyén dung cai dit trong s6 do dién tk
(Fieldbook). S6 liéu do cta tram st dung dwoc gl
vé tram chu theo dinh dang chuln dit liéu cda
NMEA (National Marine Electronics Association -
Hiép hoi dién tlir hang hai quoc gia, M¥).

Tai may chu c6 cai dat mot phdn mém véi tén
goi NRS - Server sé tinh toan va xac dinh s6 cai
chinh cho tram st dung va xac dinh dwogc toa do
chinh xac cho tram st dung va truyén di theo dinh
dang dit liéu RTCM (http://igs.bkg.bund.de/root_
ftp/NTRIP/documentation/ NtripDocumentation
.pdf/ ) nho thiét bi thu nhan va truyén dan sé liéu
(GNSS Data Transmitter) dworc tac gia nghién ciru,
thiét k&, phat trién. Toa dd cla tram quan trac

NTRIP Client (1)

dugrc tinh theo cong thirc (1):

Xu = Xp (6 + 8x(t)
Yy = Yu (6) + 8y(t) (1)
Zyy = Zy () + 82(t)

Trong d6: X, Yy, Zu1a toa dd ctia tram quan trac
can xac dinh trong hé toa do thuc dung cta tram
CORS ; Xu(t),Yu(t), Zu(t) 1a toa dd dinh vi tuyét doi
clia tram quan trac & thoi diém t; ox(t), Y(t), %(t)
12 s8 cai chinh cho tram quan trac dwoc xac dinh
theo coéng thirc (2):

0x(t) = Xcors — Xcors(t)
8y (t) = Yeors — Ycors(t) (2)
6z(t) = Zcors — Zcors(t)

Trong d6: Xcors, Ycors Zcors 1a toa do da biét
trong hé toa d6 thuc dung ctia tram CORS; Xcors(t),
Yeors(t), Zcors(t) 1 toa dd dinh vi tuyét doi ctia tram
CORS ¢ thoi diém ¢.

Co ché truyén dan s6 liéu cai chinh va tin nhan
tri do theo dinh dang cda hiép hoi dién tir quoc gia
My (National Marine Electronics Association -
NMEA) dworc thyce hién theo phwong thirc NTRIP
(Network Transport of RTCM via Internet
Protocol) trén nén mang IP (http://igs.bkg.
bund.de/root_ftp/NTRIP/documentation/NtripD
ocumentation.pdf/). Phwong thtrc truyén dan s6
liéu clia mang lwdi tram CORS theo giao thirc
NTRIP dwoc thé hién nhw Hinh 2.

3. Thiét ké hé théng quan trac lién tuc mai dao
nha may thiy dién xekaman 3 theo cong nghé
GNSS CORS

3.1. Gioi thiéu vé céng trinh

Cong trinh thay dién Xekaman 3 dwoc khoi
cong xay dung vao nam 2006 va hoan thanh vao

NTRIP Client (n)
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: HTTP Streams :
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T
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Hinh 2. Phuong thike truyén dan sé liéu cia tram CORS theo giao thitc NTRIP.
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nam 2013, ndm trén dong Nam - pa - nu, nhanh
chinh cia Séng Xekaman, chi lwru cia song Sé
Kéng. Coéng trinh thudc dia phan huyén Dic
Chung, tinh Sé Kong nwéc Cong hoa Dan chii Nhan
dan Lao, cach bién gidi Viét - Lao qua ctra khiu
Nam Giang - Pak Ta O6c khoang 40 km. Thuy dién
Xekaman 3 din nuwdc dén t6 may phat dién bang
dwong 6ng c6 dwong kinh 4 m, chiéu dai hon 7 km
di sdu dwédi long dat. Do anh hwéng cia ciu tric
dia chat va dia hinh cling nhw qua trinh thi c6ng
phan mai déc phia trén nha may lam xudt hién
mot khoi triegt 16m ¢6 nguy co dnh hwdng dén nha
may phat dién (Hinh 3). D€ dam bdo an toan cho

Wicriti e Capiaal

THAILAMD

CAMPUCHIA

ngudi va thiét bi cia nha may, mot giai phap céng
nghé quan tréc truot & theo thoi gian thuc da
dwoc nghién ciru.

3.2. Thiét ké b6 tri tram quan trdc

Dua trén quy mo cia nha mdy, yéu cau cla cong
tAc quan trac, thoi gian quan trac, dac diém vé ciu
truc dia chét, dién tich ving trweot 1é va khéi lvong
dat da trong pham vi c6 nguy co truegt 1 va yéu cau
cta nha thiu lién doanh Viét - Lao b tri 18 tram
quan trac. Cac tram quan trac nay dwoc thiét ké
trén ban d6 dia hinh ty 1& 1:10.000 va phan bé déu
trong ving c6 nguy co trwot 1é cao (Hinh 4).

Hinh 3. Vi tri nha mdy thuy dién Xekaman 3 va khéi trueott.

A-A

Hinh 4. Sor d bé tri cdc tram quan trdc.
(a) Binh db b6 tri tram quan trdc; (b)mdt cdt dia chdt theo tuyén dan nuérc.
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3.3. Thiét ké mang Iwéi truyén dan sé liéu cho
hé théng cdc tram quan trdc

Viéc truyén dan s8 liéu cta hé théng quan tric
theo cong nghé GNSS CORS thuwong dwoc thyc
hién qua giao thirc NTRIP (Hinh 2). S6 liéu dwoc
truyén din qua mang internet va qua séng vién
théng 3G (4G hoac 5G). Tuy nhién, do nha may
thudy dién Xekaman 3 ndm & khu vuc chwa c6 song
vién thong, vi vay giai phap cho viéc truyén dan s6
liéu 1a str dung dwong truyén internet. Sor d6 thiét
ké mang lwdi truyén dan sé liéu cho toan bo hé
théng cac tram quan tric dwoc thé hién nhu &
Hinh 5.

Tram CORS

——

3.4. Thiét ké két ndi thiét bi & mét tram quan
trdc

Céac bd phan thiét bi & tram quan tric phai
duwoc két n6i d€ ddm bao thu nhan dwoc so liéu
quan trac lién tuc v&i tin suit thu s6 liéu it nhat 1a
1 gidy thu mot thong tin tri do sau d6 dwoc xi ly
va dua ra canh béo tirc thoi bang 4m thanh, hinh
anh (dén canh bio) dé nhan biét dwoc tinh trang,
mirc do trwot 16 dat da. Hé thong thiét bi va so d6
két n6i & mot tram quan trac dwoc thiét ké nhw &
Hinh 6.

Trong cac thiét bi & tram quan trac bo thu GNSS
(2) dwoc nghién ctru phat trién béi tac gia (Pham
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Cong Khai va nnk., 2019). Thiét bi nay c6 thé thu
tin hiéu ca bon hé thong vé tinh GPS, GLONASS,
GALILEO, BEIDOU v6i 220 kénh. Phan thi cong 13p
dit cac thiét bi cho tram quan trac dwoc thiét ké
bidng phan mém AutoCAD va dwoc thé hién nhw
Hinh 7.

4. Thwc nghiém mo phong

DE kiém chirng sy hoat dong cling nhw d6 tin
cay clia hé théng quan tric da dwoc thiét ké, mot
thuwc nghiém md phong dwa trén mot hé thong
thiét bi da dwoc thiét ké, ché tao gom mot dwong
ray nam ngang c6 gan mot thudéc thép dé xac dinh
chuyén dich ngang va mot thwéc thép gin vao
mdc hinh tru thang dirng dé xac dinh dich chuyén
dirng. Phia dwdi clia mdc quan trac c6 gan 4 banh

xe, ¢6 thé chuyén dich trén dwong ray. Thiét bi
quan trac gdm mot ang ten thu tin hiéu vé tinh
GNSS, mot bd thu va truyén dan s6 liéu GNSS da
dwoc phat trién, modem Internet, dcquy, tAm pin
nang lwong mat troi va cac phu kién kem theo.
Ang ten GNSS dwoc dit ¢§ dinh 1én mdc quan tric
va ndi véi bd thu nhan bang cap chuyén dung. Str
dung tram CORS - N0O1 1ap dit & Truwong dai hoc
Mo - Dia chat dé truyén sé cai chinh cho tram quan
trac thong qua dia chi IP: 118.70.171.179 va cng
két néi 6061. Hé thong dwong ray dwoc dat trén
mot mat doc va gin song song vai truc OY (Hinh
8). D€ thu nhén, xtr Iy s6 liéu va dwa ra canh bao,
mot phan phian mém ty thiét ké xay dung c6 tén
SERVER GNSS CORS WDM (Hinh 9) duorc cai dit &
may chu.
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Hinh 8. Hé théng thwc nghiém mé phdng quan trdc trwot 16 ddt dd theo thoi gian thuec.
(a) Hé théng tram CORS; (b) Hé thong tram quan trdc.
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Viéc thuc nghiém mo phéng hé théng quan trac
dwoc tién hanh vao ngay 30 thang 10 ndam 2019.
Cac thiét bi cia tram quan trac sau khi dwoc lap
dat, bat cong tac ngudn, hé thong sé tw dong lam
viéc sau 15 giay. Ang ten thu tin hiéu vé tinh GNSS
va truyén vé bd thu, & day tin hiéu dwoc giai ma
thanh dit liéu theo tiéu chudn NMEA va truyén vé
may chd thong qua mang vién thong 3G. Sau d6
dich chuyén mdc quan trac c6 dit ang ten di mot
khoang cach nhit dinh. Pai lwong dich chuyén cta
mdc quan trac nay duogc xac dinh dwa vao thuéc
thép gin trén mdc quan tric (dai lwong nay ding
dékiém tra), sau d6 dwa vao s6 liéu quan trac & hai
thoi diém dé xac dinh dai lwong dich chuyén. Mot
doan s4 liéu thu dwoc & tram quan trac theo tiéu
chudn NMEA & dang GGA dugc thé hién nhu &
Hinh 10.

T s6 liéu quan tridc nhw & Hinh 10, loc ra dé
14y cac gia tri toa d6 da dwoc cai chinh tir tram
CORS. Tw cac gia tri toa do do6 trong hé toa do
WGS84, tinh d6i sang toa d6 VN-2000 theo cong
thire (3), (Pham Hoang Lan va nnk, 2017).

X =0Xo+ k(X' + &Y —wyZ")
Y =AY + k(—goX' + Y + wo2) (3)
Z=AZy+ k(woX' —woY'+ 7'

Trong dé: X, Y, Z1a toa d6 vuong goc khong gian
trong hé toa do VN - 2000, (m); X, Y,Z’1a toa do
vuong goc khong gian trong hé toa dé WGS - 84,
(m); 4X,, AY,, AZ, 1a cac tham s6 dich chuyén goc
toa do (m); o, W, & la 3 gdc xoay truc toa do

twong &ng v&i cac truc X, Y, Z, (radian); k la hé so
ty 1& chiéu dai giira 2 hé.

Cactham s6 tinh d6i toa d6 tirhé WGS - 84 sang
hé toa d6 VN-2000 do Bo Tai nguyén va Moi
trwomg cong bo, (Quyét dinh 05/2007/QDb -
BTNMT).

Gia tri toa do cia tram quan trac sau khi tinh
doi sang hé toa d6 VN2000, tinh ra gia tri trung
binh cho tirng théi diém quan trac. Do dich chuyén
theo truc X, theo truc Y va dich chuyén toan phan
dwoc xac dinh bang hiéu toa do gitra hai thoi diém
quan trac, dwoc xac dinh theo cac cong thirc sau:

- Chuyén dich theo truc OX:

Ox = X+1- X
- Chuyén dich theo truc OY:

Qr=r+ -y
- Chuyén dich toan phan:

Q= |Q%+0Q}

Trong Bang 1 thé hién gia tri chuyén dich
ngang xac dinh bang thiét bi quan tric va dwgc do
truec tiép bang thwdc thép gin trén méc quan trac,
d6 chénh 1éch vé chuyén dich ngang 16n nhitla 3.3
mm, nho nhitla 2.2 mm.

Nhw viy bang hé théng quan trdc da dwoc
nghién ctru thiét k& hoan toan c6 thé rng dung vao
trong cong tac quan trac chuyén dich mai déc &
nha may thuy dién Xekaman 3 noéi riéng va cac doi
twong trén mat dat néi chung.

Server GN55 CORS WDM

Tep CiiDat CacTiénlch Théngtin
Cai dat Rover
Céing
Rover 1 Xemdiiliéu || BatBau | |Caidat | [EE| Nhan:0Mb
Rover 2 ¥em diilicu | |IEERENEMN | Caids | [WE| Nhdn: 347111 Mb
Rover 3 Xem dilizu | [JESRENEEN < Caidat | [EE| Nhan: 1455 Mb
Rover 4 Xem diiticu | |ESRGNEMN | Caidat | [EE| NhEn:OMb
Rover 5 Xem diiticu | |[NERNGNERN | Caidat | M| NhEn:OMb
Rover 6 DEEEEE | csicst | [EE| Nhan: 7747 Mb
Rover 7 Xemdiligu || BAtP3u | |Caidst | [HH]| Nhdn:OMb
Rover 8 Xemdiiligu || B&D3u | |Caidst | [WE| Nhan:0Mb
Rover 9 Xemdiiligu || B&BEu | |Caidat | (M| Nhan:0Mb
Rover 10 Xemdiigu || BétPau | [Caidat | [Wm] Nhan:0Mb
Rover 11 Xemdiiligu || B&B3u | |Caida | [WH| Nhan:0OMp
Rover 12 Xemdilitn || BitBEu | |Caidat | [WE| Nhdn:OMb

- O x
Cai d&t Rover
Céing

Rover 13 Xemdiiiiéu | | B&tPau | | Cidst | [mm| Nhan:0Mb
Rover 14 Yemdiiligu | | B&Dau | |Caiddt | [EE| Nhan:0Mb
Rover 15 Yemdiiligu | | B&Dau | |Caidt | [EE| Nhan:0Mb
Rover 16  |3016 Hem dii ligu Bt Bau Caidst |EE| Nhan: 0 Mb
Rover 17 3017 Hem dii liéu Bt Bau Caidat |EE| Nhan: 0 Mb
Rover 18 ¥emdliligu | | B&tD3u | |Caidat | M nhsn: oMb
Rover 19 Xemdiin | | B4e3u | [caidz | ™ nhsnoomb
Rover 20 Xemdilién | | B2 B3 | [Caidat | [WE] Nhan:0Mb
Rover 21 Yemdiliéu | | Bt PEu | |Caidit | [BE| Nhgn:0Mb
Rover 22 Xemdiligu | | B&PEu | |Caiddt | [WE| Nhan:0Mb
Rover 23 Xemdiiligu | | BatDau ||Caidat | [BE) Nhan:0Mb
Rover 24 ¥emdlligu | | B&tD3u | |Caidat | [WE| Nhan:0Mb

Hinh 9. Phdin mém thu nhédn va xir ly s6 liéu quan trdc.
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$GNGGA,165942.00,2102.85446077,N,10547.23253617,E,4,20,0.7,25.588 M, - 28.232,M,1.0,0000*4E

$GNGGA,165943.00,2102.85446077,N,10547.23253618,E,4,20,0.7,25.589,M, - 28.232,M,1.0,0000*41

$GNGGA,165944.00,2102.85446071,N,10547.23253619,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000*40

$GNGGA,165945.00,2102.85446066,N,10547.23253624,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000%49

$GNGGA,165946.00,2102.85446071,N,10547.23253623,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000*4B

$GNGGA,165947.00,2102.85446070,N,10547.23253634,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000*4D

$GNGGA,165948.00,2102.85446071,N,10547.23253633,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000*44

$GNGGA,165949.00,2102.85446065,N,10547.23253632,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000%41

$GNGGA,165950.00,2102.85446073,N,10547.23253629,E,4,20,0.7,25.588 M, - 28.232,M,1.0,0000*44

$GNGGA,165951.00,2102.85446071,N,10547.23253623,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000*4D

$GNGGA,165952.00,2102.85446068,N,10547.23253630,E,4,20,0.7,25.588 M, - 28.232,M,1.0,0000*44

$GNGGA,165953.00,2102.85446063,N,10547.23253625,E,4,20,0.7,25.588 M, - 28.232,M,1.0,0000*4A

$GNGGA,165954.00,2102.85446064,N,10547.23253628,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000%47

$GNGGA,165955.00,2102.85446060,N,10547.23253628,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000*42

$GNGGA,165956.00,2102.85446059,N,10547.23253622,E,4,20,0.7,25.589,M, - 28.232,M,1.0,0000%40

$GNGGA,165957.00,2102.85446051,N,10547.23253633,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000%48

$GNGGA,165958.00,2102.85446061,N,10547.23253629,E,4,20,0.7,25.588 M, - 28.232,M,1.0,0000*4F

$GNGGA,165959.00,2102.85446060,N,10547.23253626,E,4,20,0.7,25.588,M, - 28.232,M,1.0,0000*40

Hinh 10. S6'liéu quan trdc theo tiéu chudn NMEA & dang GGA.

Bdng 2. Xdc dinh va ddnh gid do chinh xdc két qud quan trdc chuyén dich ngang.

Lan Toa d6 (m) Chuyén dich (mm : Chuyén dich do | Chénh lach
quan X Y Theo truc X | Theo trucY Tof n truc tiép (mm) (mm)
trac phan
1 |2330873.1892 | 580572.4845 - - - - -
- - 1.9 19.6 19.7 23.0 3.3
2 |2330873.1911 | 580572.5041 - - - - -
- - 3.4 34.2 344 315 2.9
3 |2330873.1945 | 580572.5383 - - - - -
- - 3.3 42.9 43.0 40.0 3.0
4 |2330873.1978 | 580572.5812 - - - - -
- - 3.2 54.4 54.5 57.0 2.5
5 |2330873.2010 | 580572.6356 - - - - -
- - 4.2 59.7 59.8 62.0 2.2
6 |2330873.2052 | 580572.6953 - - - - -

5.Kétluin

Trwot 1& dat da & nha may thiy dién Xekaman
3 da xay ra lam thiét hai rat 16m vé tai san, mac du
& nha may da c6 hé théng quan tric bang may toan
dac dién tr nhung 13 quan trac theo chu ky nén
khong thé dwa ra canh bao theo thoi gian thue. Véi
tng dung cda cong nghé GNSS CORS viéc quan
trac theo thoi gian thuc trwot 1 dat d4 & nha may
thiy dién Xekaman 3 da dwoc nghién ctru thiét ké

voi 18 tram quan trac bo tri trén bé mit va 01
tram CORS. Mot mang lwéi truyén dan sé liéu
quan tric quan trac va truyén dan s6 liéu cai chinh
clia tram CORS da dugc thiét ké biang dwong
truyén internet cap quang téc do cao. Mot so do
két ndi cac thiét bi & tram quan tric va ban vé thi
cong xay dung tram quan tric da dwoc thiét ké.
Thuc nghiém mo phong quan trac chuyén dich
theo thoi gian thwe da dwoc tién hanh véi tram
CORS - N001 va hé théng tram quan tric da thiét
ké phat trién ca vé phan cirng va phan mém cho
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phép xac dinh dwoc dd chuyén dich nhé nhat dén
2.2 mm va canh béo tirc thoi bang hé théng am
thanh va 4nh sang dé dé dang nhan biét.
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