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Tém tét: Bai b4o c6 néi dung trinh bay gidi phap
thiét ké, xay dung va van hanh hé théng tw dong
bang may toan dac dién tir va cong nghé GNSS dé
quan trdc lién tuc chuyén dich ngang nha may thdy
dién Huwong Pién. Két qua th nghiém tai nha may
thdy dién Hwong Pién khdng dinh hoan toan cé thé
ap dung hé théng tw déng quan trdc vao quan trac
chuyén djch ngang céac céng trinh thdy dién, gop
phédn mé rong kha ndng tmg dung tw dong héa dé
quan trdc chuyén dich ngang céng trinh thdy dién
theo thoi gian thuc, gép phan cénh béo sém céc
nguy co gdy mét an toan déi véi tuyén dap va nha
may thdy dién.

Tw khoa: Chuyén dich ngang, hé théng tw déng
quan trdc, toan dac dién ti tw dong, dap, cong nghé
GNSS.

Abstract: The article presents solutions to
design, build and operate automatic systems with
electronic total stations and GNSS technology to
continuously monitor the horizontal displacement of
Huong Dien hydropower plant. Test results at
Huong Dien hydropower plant confirm that it is
completely possible to apply the automatic
monitoring system to monitor the horizontal
displacement of hydropower projects, contributing to
expanding the possibility of applying automation to
monitor the horizontal displacement of hydropower
projects in real time, contributing to early warning of
risks of unsafety to dam routes and hydropower
plants.

Keywords: Horizontal displacement, automatic
monitoring system, automatic electronic total station,
dam, GNSS technology.
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1. Gi&i thiéu

Hién nay, cong tac quan trac chuyén dich ngang
dap thay dién cla cac nha may thly dién & nwoéc ta
da s6 van thuc hién quan trac dinh ky véi tan suét
thu nhan di liéu do tv 2 dén 4 1an/nam. Qua trinh
thu thap tha céng mét rat nhiéu thoi gian, cdng stre
trong qua trinh do va x& Iy sé lieu dé cho ra két qua
chuyén dich ctia coéng trinh, mwec nwéc hd thay ddi
lién tuc &nh hudéng rat I16n dén két qua do dan dén
khdong danh gia thwdng xuyén dwoc tinh trang an
toan &n dinh cong trinh. Bac biét khi cong trinh chiju
tac dong cla cac trwong hop td hop tai trong dac
biét tac ddong nhw trwdc va sau dong dat, thoi gian
van hanh céng trinh chéng I cho ha du cac thoi
diém muwc nuwéc thwong lwvu vot qua cao dd muc
nwdc dang binh thueng. Co thé thay réng, (ng
dung hé thdng tw ddong dé quan tréc chuyén dich
dap thay dién & Viét Nam van la méi mé, can co
cac nghién cru cling nhw tht nghiém quan trac dbi
v&i cong trinh & ngoai san xuét la hét st can thiét.
G6p phan gitp cho cac don vi quan ly van hanh
cobng trinh thay dién c6é céi nhin téng thé vé hé
théng tw déng quan trac dap, ciing nhw hiéu qua ma
hé théng dem lai, la phu hop véi thuc té quan ly an
toan dap hién nay & Viét Nam, phu hop véi xu thé
tat yéu vé quan ly an toan dap ma nhiéu quéc gia
trén thé gi¢i da xay dwng va phét trién nham theo
ddi va danh gia tinh trang an toan cua dap thay dién
theo thoi gian thyc, tr d6 co bién phap stra chira
khac phuc kip thoi.

2. Hé théng tw dong quan trac chuyén dich
ngang dap thay dién

2.1 Giéi thiéu chung vé hé théng tw déng

Trén hinh 1 thé hién hé théng quan tréc tw dong
bao gbm céc thanh phan nhw sau:
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- Thanh phan thu thap sé lieu (bao gébm: tram
may toan dac dién tlr, GNSS sensor, cdm bién dia
ky thuat, cdm bién d6 nghiéng, cdm bién nhiét
do...);

- Méc khdng ché co s& (mbc chuén);

- Méc quan trac;

- Thanh phan truyén gitr liéu;

- Trung tam diéu khién;

- He théng phu tro.

Quan tréc tw déng badng may toan dac dién tl
dwoc ap dung cho cac dap thay dién co diéu kién
do dac théng thoang, tir tram may quan trac cé thé
nhin théng hwéng dén cac diém mébc chuan va méc
quan trac.

1a - Quan trc TD bang may TBDT

1b - Quan tréc TD bang may GNSS

Quan tréc tw dong bang céng nghé GNSS dwoc
ap dung cho céac dap thdy dién ma tai cac vi tri quan
trdc c6 didu kién théng thoang dé thu tin hiéu vé
tinh, khong ddi héi théng huéng gitra cac diém voi
nhau, méc chuan trong phwong phap nay coé thé
duoc xay dwng & xa hon so v&i quan trac tw déng
béng toan dac dién t&, cho nén dé& chon dwoc vi tri
én dinh dé xay dwng méc chuén.

Quan tréc tw déng bang may toan dac dién tl
két hop GNSS thich hop cho quan trac dap cé diém
do dwoc bdng GNSS, c6 diém khong do dwoc bang
GNSS, khéng c6 vi tri én dinh d& xay dwng méc
chuén cho phwong phap toan dac dién t&, cac méc
chuén yéu cau cach xa vung quan trac.

1c - Quan trdc TD bang may TD BT+
GNSS

Hinh 1. Hé théng tw dong quan tréc dap thdy dién

2.2 Céc thanh phan cda hé théng tw déng
2.2.1 Thanh phén thu thap sé liéu

DPéi véi quan trac tw dong bang may toan dac
dién t&: Tram may quan tréc phai c6 két ciu virng
chéc va lap d&t & vi tri 6n dinh, ddm bao tinh théng
hwéng dén diém khéng ché co s& va diém quan
trdc. Tuy thudc vao tinh nang cla may toan dac
dién t& s dung tai tram may ma b tri tram may
dam bao tr may tw déng bt dwoc gwong tham
chiéu va gwong quan trdc. D& dam bao an toan
trong sudt théi gian van hanh hé théng, tai tram 1ap
d&t thiét bi may toan dac dién tr s& duoc |&p dat
Camera ngoai troi theo ddi 24/24h va hé thdng tw
dong canh bao xam nhap dé canh bao dbi voi
ngwdi tham quan xung quanh khu vwc I&p dat tram
may. Cac tram quan trac dwoc xay dwng nha tram
dé 1ap dat thiét bj va bao veé thiét bi quan trac, tram
may quan trdc dwoc thiét ké phai c6 chéng sét va
cét sét lan truyén cho hé théng. Ngoai ra cling can
phai co thiét bi phong chay va chiva chay tai tram
may.
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Pbi véi quan trdc tw dong bang cong nghé
GNSS, ang ten dwoc lap dat trén mbc khéng ché co
sé& va méc quan trac, mdi ang ten déu c6 1 ta thiét b
di kém dé cung cap ngudn va céc thiét bi phu tro dé
truyén di liéu tlr &ng ten vé trung tam diéu khién.

2.2.2 Méc khéng ché co sé

Méc khéng ché co s& phai dwoc xay dung &
chd &n dinh va ndm bén ngoai khu vwe chuyén dich,
trén diém khdng ché co s& co két cdu mée dinh tam
bat budc dé& dat gwong phan xa (lap d&t &ng ten
may thu GNSS khi quan trac bang céng nghé GNSS
ho&c 1ap dat ca ang ten may thu GNSS va guong
phan xa khi két hop cd GNSS va toan dac dién t&
dé quan trac). Méc khéng ché co s& thwong dwoc
thiét ké 1a cac tru thép ma kém nhing néng hodc tru
thép béng inox c6 dwdng kinh 160mm dén 200mm
va cao 1200mm dén 1500m.

2.2.3 Méc quan trac

Méc quan tréc 1a cac tru thép ma kém nhing
néng hodc tru thép bang inox c6 dwdng kinh 160
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mm dén 200mm va cao 400mm dén 1200mm, tly
thudc vao vi tri dat méc dé& dam bao tinh théng
hwong dén tram may, cac mdc nay dwoc gan truc
tiép trén than dap va mat dap, cung chuyén dich véi
dap. Cac diém quan tréc ciing cé thé 1a cac gwong
quan trdc c6 khung dwoc gén truc tiép vao dbi
twong can quan trac.
2.2.4 Thanh phén truyén de liéu

Thanh phan truyén di lieu bao gdm hé théng
cap quang, cac bd chuyén ddi tin hiéu lam nhiém vu
dan truyén tin hiéu t» may toan dac dién t& thu di
liéu vé tram x& ly d@ liéu trung tam; két ndi khong
day; két ndi tryc tiép voi internet bdng modem di
dong.
3.2.5 Trung tdm diéu khién

Trung tam diéu khién nén dat tai van phong cla
tda nha diéu hanh dé khéng phai xay dwng tram
méi va st dung toan bd hé théng phong chay, chiva
chay tiéu chuan cla toa nha. Trung tam diéu khién
dwoc cdu thanh tr may tinh va phan mém quan
tréc, didu khién hé thdng thwe hién quan trc bién
dang hoan toan tw dong va tw déng canh bao khi co
chuyén dich nguy hiém.

Trung tam diéu khién hoat déng 24/24 gi®, do
do can co hé thdng dw phong dé dam bao viéc xt ly
cap phét tin hiéu c6 d6 6n dinh tin cay 1a 100%.

2.2.6 Hé théng phu tro

- Hé thdéng chéng sét cho tram may toan dac
dién t&: Tram may lap dat ngoai troi, tai noi cé tam
nhin thoang, réng do dé ludn la muc tiéu clia sét. Dé
dam bao tram may ty doéng hoat déng an toan, tai
moi tram may déu phai 1&p dat hé thdng chéng sét
bao gébm hé thdng chéng sét tryc tiép danh vao
tram may va hé théng cét sét cdm (ng lan truyén
cho céc thiét bi Iap dat tai tram may;

- C6 thé sir dung hé théng chéng sét cta nha
may dé chdng sét cho cac gwong hodc cac may thu
GNSS lap dat & cac diém quan trac va diém khbng
ché co sé;
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- Hé théng ngudn cap: Tram may quan tréc tw
dong hoat déng lién tuc 24/7 nén viéc bao dam
ngudn cép la cwe ky quan trong. Ngudn c&p phai 6n
dinh, lau dai va ddm bao di céng suét hoat dong ca
ngay lan dém;

- Hé thdng an ninh, bdo vé: La cac camera an
ninh I&p dat tai cac tram may, gilp cho viéc giam séat
tram may ciing nhw cac hoat déng xung quanh, bao
dam cho cac tram may hoat dong an toan;

- L&p dat hé théng truyén dan tin hiéu tw tram
may dén trung tam diéu khién: st dung 6ng HDPE
D34x1,5 dé 1&p dat cap, 6ng HDPE dwoc di ngadm
dwéi dat hodc di ndi trén méat dat.

3. Thwc nghiém

3.1 Gidi thiéu cdng trinh thye nghiém - Nha may
thay dién Hwong Dién

Dv an Nha may thdy dién Huwong Dién trén
séng Bd c6 cong suét Iap may 3x27 MW tai phwdng
Hwong Van, thi x4 Hwong Tra, tinh Thra Thién
Hué. Phan cong trinh cla nha may bao gém [6]: dap
khéng tran (dap bé tong trong lwc, chiéu dai tinh
theo dinh dap la 184,77m), dap xa I (chiéu dai dinh
dap theo dinh 1a 70,0m), dap phu (dap dat dong
chét, chiéu dai dinh dap theo dinh 1a 168,33m), clra
nhan nwéc, dwong éng ap lwe, nha may thay dién,
kénh x& nha may, tram phan phéi dién ngoai troi,
dwong day truyén tai 100kV. C6 thé thay rang, nha
may thdy dién Hwong Dién khong phai la nha may
thay dién I&n, tuy nhién trong kha nang tiép can cla
minh déi v&i cAc nha may thiy dién, ciing nhu dé
dam bao an toan tuyét ddi cho cad hé théng trong
subt thoi gian thir nghiém (6 thang) nén ching toi
da chon nha may thay dién Hwong Dién dé tién
hanh thtr nghiém quan tréc tw dong.

3.2 Thiét ké xay dung hé théng tw déng quan
trac nha may thay dién Hwong Dién

Hé thdng tw dong quan trdc & day bao gdm
quan trdc tw dong bang may toan dac dién t&
Trimble S9 va quan trdc tw déng bang Trimble
NetR9 GNSS. B tri mbc quan tréc va bd tri tram
may dwoc thé hién & hinh 2.
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"4 Trammay TODT
(S9 Total Station)

.

Hinh 2. So' d6 thiét ké hé théng tw déng quat

Trén hinh 2: QT1, QT2, QT4 |4 diém khéng ché
co s& (mbc chuédn); MC13, MC16 Ia 2 diém quan
trdc dwoc quan tréc tw déng bang ca toan dac dién
ttr va GNSS (MC13 trung GNSS1, MC16 trung
GNSS?2).

3.2.1 Thiét bj str dung quan trac tw dong

Hé thdng tw dong quan trdc & day bao gdm
quan trdc tw doéng bang may toan dac dién ti
Trimble S9 va quan trdc tw déng bang Trimble

n trac chuyén djich n

™ L

ang cbng trinh

thay dién Huong Dién

NetR9 GNSS. Céc thiét bj cho hé théng quan trac
gém:

- May toan dac dién t&r tw déng Trimble S9: 01
tram;

- Trimble NetR9 GNSS: 04 bo;

- Gwong quan trac: 39 guwong;

- Guwong tham chiéu: 03 gwong;

- Cap quang: 2000m;

- C4c thiét bi phu tro: day da.

Bang 1. D6 chinh xac cda thiét bj Trimble S9 va Trimble NetR9 GNSS

STT May Toan dac dién t& Trimble S9

STT Thiét bi Trimble NetR9 GNSS

1 Bo chinh xac do canh 0.8mm+1ppm

P06 chinh xac do goc (Hz,

Do chinh | Mét béng: 3mm + 0.1 ppm RMS
1 xac do

2 V) 0.5” tinh D6 cao: 4mm + 0.4 ppm RMS
C6 trang bi ché d6 tw dong , D6 chinh s

3 p co Q chinh | Mat bang: 8mm + 0.1 ppm RMS
bat gwong (ATR) 2 xac do . 9 PP

4 Dai lam viéc ATR 2500m dong Do cao: 15mm + 0.4 ppm RMS

3.2.2 Méc khéng ché co sé

Méc khdéng ché co sé&: Mbc khdng ché co sé&
gdbm 03 mbc (QT1, QT2 va QT4) vi tri mbc khdng
ché co s& nhu hinh s6 2. Méc co s& la cac mébc
dang st dung lam méc chuadn quan tréc theo
phwong phap quan trac truyén théng. Trén cac méc
co s& lap dat gwong tham chiéu, trén mbéc QT1 va
QT4 ngoai gwong tham chiéu con lap dat GNSS
Base dé lam co s& quan trdc chuyén dich bang
cbng nghé GNSS.
3.2.3 Méc quan trdc

Méc quan trac: gébm 39 méc dwoc bd tri va lap
dat trén toan b than dap chinh va vai dap (hinh 2)
bao gébm:
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- Clra xa 10 noi sung yéu nhat trén dap dwoc bb
tri 02 diém quan sat trén mat dap la t& hop clha
phwong phap quan tréc bang toan dac do chinh xac
cao va phwong phap GNSS véi tAn xuét thu di liéu
cao lén dén 10Hz c6 thé hoat ddng trong moi diéu
kién thoi tiét, tiép dén Ia cac diém gwong gén trén

dinh va trén than cta tru d& van xa I0;

- Puong 6ng ap lwc gébm 03 éng dan nuwéc t
hd chra téi 3 t& may phat dién dwoc bd tri 06
gwong quan trdc. M&i dwong éng dwoc gan 02
guong: 1 gwong gan tai vi tri tiép giap véi than dap

va 1 guwong gan tai vi tri méi néi ctia dwdng éng;
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- Vai dap va céc vi tri sung yéu ciing dwoc bé tri
céac diém guong dé cé nhirng canh béo sém vé sirc
khoe clia dap thay dién.

3.2.4 Thanh phén truyén dd liéu

Thanh phan truyén dir liéu: S dung cap quang
dé truyén di liéu GNSS va s dung 3G dé dir liéu
t tram may toan dac dién t& vé& trung tam didu
khién.

3.2.5 Trung tdm diéu khién

Trung tam diéu khién: Puwoc dat tai mot phong
lam viéc ctia nha diéu hanh, phan mém s dung dé

3d — Piém quan trac két hop guong quan tréc va
GNSS

il

3b - Tram may tw déng Trimbe

didu khién va phan tich d liéu la phdn mém T4D
clia hdng Trimble.

3.2.6 Hé théng phu tro

Hé théng phu tro bao géom: S dung hé théng
chbng sét ctia nha may, hé théng ngudn cép cho
may toan dac dién t& va GNSS la ngudn dién lay tw
nha diéu hanh, camera an ninh |p dat tai cot chéng
sét cGla nha may va lap dat tai mot sb vi tri ma quan
sat dwoc tram may, mbc khéng ché co s&, méc
quan trdc mét cach thuan lgi, hé thdng truyén dan
tin hiéu tr tram may GNSS dén trung tam diéu
khién la cap quang di ndi trén mat dat.

3c- Moc khong ché co 6 13p
S9 dat guong quan trac va may thu
GNSS

3e - Camera giam sat

Hinh 3. Xay dung hé théng tw déng quan trdc nha may thdy dién Huong Dién

3.3 Van hanh va phan tich d@liéu quan trac
3.3.1 Van hanh hé théng

Sau khi 18p dat xong hé théng, ching t6i tién
hanh van hanh hé théng dé tién hanh quan trac lién
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tuc trong khoang th&i gian tr 31/10/2019 dén
05/02/2020.

Phan mém T4D dwoc cai dat trén may tinh, st
dung phan mém dé diéu khién va phan tich dir liéu
quan tréc.
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Péi véi quan trdc st dung Tram may toan dac dién
ter Trimble S9:

- Thu thap di liéu: Két ndi toan dac dién tr
Trimble S9 va do dac cac diém gwong tham chiéu,
guwong quan tric da dwoc dinh san:

- Péng bd hoéa cac vong do, tinh toan thiét 1ap
trang Web (T4D Web) va ap dung chinh stra cho
cac phép do thé;

- Giam sét cac chuyén dong: Diéu chinh mang,
so sanh dich chuy&n va ngwéng bao dong, lwu triv
két qua quan trac;

- Cam bién nhiét do: Két ndi véi cam bién nhiét
do, gia tri nhiét d6 dwoc st dung dé diéu chinh cac
phép do khodng cach ctia may toan dac dién ti;

Terrestrail Data Flow

= (ll Trimble 4D Control Server [Test]]
= @5 Instrument Manager [Default]
87 Data Collector [98110100)
S} Monitoring DB Service [Default]
] Temperature Sensor [Terrasat]
=} M Terrestrial Engine RT [With Temp)
3 Deformation Monitor [With Temp)

- May toan dac dién t&r Trimble S9 dwoc Iap lich
trinh thu thap di liéu theo thoi gian cai dat trudec.
V&i tbng sé diém quan tréc va diém khéng ché 1a 42
diém, cai dat tdn suat quan tric 1a 2 gi® tién hanh
quan trac 1 lan;

- Céc chu ky do toan vong dwoc cau hinh truc
tiép théng qua giao dién ngudi dung web;

- D@ liéu do thé tai cac diém quan tréc sé dwoc
lwu trén bd nhé thiét bj diéu khién va glri v& may

chd cai dat phan mém T4D théng qua Internet 3G

hoac mang ndi bo.

@& Trimble

ol Sy

@ Data Collector Data Collector

Collects the round Collects the round
measurements measurements

\/

A Termestrial Engine RT

‘ Temperature Sensor ——> Applies corrections

Synchronizes rounds

Process station setup

!

Integrity Monitor

=4

Least squares Adjustment
Compares displacements
and alarm thresholds

Hinh 4. So dé thu thap di liéu tir méy toan dac dién to

Péi véi quan trdc str dung GNSS:
T4D Control cung cép hai loai GNSS Monitoring:

1. Real time monitoring: Theo d&i thoi gian thyc
v&i thoi gian phan &ng nhanh va dé chinh xac tbt.

2. Post processed monitoring: Theo d&i xt ly véi
th&i gian phan ¢ng cham hon nhwng dd chinh xéac

rat tét.
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Toan bd quy trinh GNSS Monitoring c6 thé
dwoc mo ta bang so dd sau:

- May thu GNSS trong trwdng hgp nay sé dwoc
két néi v&i TAD Server. Truyén thdng may thu
GNSS don gian hon nhiéu so véi Total Station vi s
dung mét tiéu chuan phé bién tirc 1a TCP/IP;

- C6 ba tuy chon chinh cho két néi: két ndi gitra
may thu va chuyén dbi mang; két néi khong day; két
ndi trwc tiép véi internet bdng modem di dong.
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GNSS receivers cé thé dwoc ciu hinh dé xuét
di liéu bang cach s dung giao dién ngwdi dung
hoac giao dién nguwoi dung web. Khi ngu®i nhan da

duwoc két ndi véi mang va da nhan duoc dia chi IP,
c6 thé truy cap Ul Web chi bang cach nhap dia chi
IP vao trinh duyét web.

‘ T oNSSReceiver

0
E=3

T ONSS Receiver
|

Synchronizer —'{ ﬁ‘ RTK Engine

Real Time Monitoring

&5  Integrty Monitor

T GNSS Receiver J

I Storage [T02_1HZ]

}a Post Processing Enginel—. @ Integrity Manitor

T oNSS Receiver ]
|

D Storage [T02_1HZ]
|

Post Processed Monitoring

Hinh 5. So’ dd thu thap dd¥ liéu tir GNSS

3.3.2 Phan tich di liéu quan tréc tw déng

Phan mém T4D cho phép phan tich di liéu
quan trdc mét cach chi tiét cho tirng diém quan trac
ho&c nhiéu diém quan trac cling mot thoi diém. Két
qua quan trac c6 thé xuét ra file dwdi dang bao céo
theo gi®, theo ngay, theo thang,... dé lap béo céo
dinh ky cling nhw dé lwu trir bao cao dwéi dang ban
cng.
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Trong bai bao nay thé hién mot sb két qua
quan trdc ty dong bang toan dac dién t& va
GNSS. Két qua dwa ra trong bai bao la cac do
thi thé hién tinh trwc quan cta cac két qua quan
trdc. Hinh 6 va hinh 7 thé hién dé thi chuyén
dich tdng hop va gia tri chuyén dich tdng hop
tai cac diém quan trac bang toan dac dién t& tw
déng.
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DOO1 (APosition Terrestrial. d2D)
== DOOS (APosition Terrestrial d2D)
MDO1 (APosition Terrestrial. d2D)
MDOS (APosition Terrestrial. d2D)
~+ MTO1 (APosition Terrestrial. d2D)
NMO1 (APosition Terrestrial. d2D)
- QTO2 (APosition Terrestrial d2D)
== TT03 (APosition Terrestrial d2D)
-~ VPO2 (APosition Terrestrial. d2D)
VTO1 (APosition Terrestrial d2D)
-~ VTOS5 (APosition Terrestrial d2D)

+ D002 (APosition Terrestrial d2D)
-~ DOO6 (APosition Terrestrial. d2D)
== MDO2 (APosition Terrestrial. d2D)
MDO6 (APosition Terrestrial. d2D)
MTO2 (APosition Terrestrial.d2D)
NMO2 (APosition Terrestrial. d2D)

+- QT04 (APosition Terrestrial. d2D)
== TT04 (APosition Terrestrial d2D)
== VP03 (APosition Terrestrial.d2D)
VT02 (APosition Terrestrial. d2D)

-+ VT06 (APosition Terrestrial d2D)

mm
1

- DO03 (APosition Terrestrial.d2D)
~+ GNSSO1 (APosition Terrestrial. d2D)
+ MDO3 (APosition Terrestrial.d2D)
~=- MDO7 (APosition Terrestrial.d2D)
-+~ MTO3 (APosition Terrestrial d2D)
-»- NMO3 (APosition Terrestrial d2D)
= TTO1 (APosition Terrestrial. d2D)
- TTOS (APosition Terrestrial. d2D)
-=- VP04 (APosition Terrestrial d2D)
- VT03 (APosition Terrestrial. d2D)

-+ DOO04 (APosition Terrestrial. d2D)
-=- GNSS02 (APosition Terrestrial d2D)
== MDO4 (APosition Terrestrial.d2D)
-+ MDOB8 (APosition Terrestrial. d2D)
MTO4 (APosition Terrestrial. d2D)
- QTO1 (APosition Terrestrial. d2D)
TT02 (APosition Terrestrial d2D)
=~ VPO1 (APosition Terrestrial d2D)
- VPO5 (APosition Terrestrial. d2D)
-~ VT04 (APosition Terrestrial. d2D)

Hinh 6. B4 thj chuyén djch téng hop tai cac diém quan trac tw dong bang toan dac dién to
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Hinh 7. Bé thj the hlen gia trj chuyén dich téng hop tai cc diém quan trac

Quan tréc ty dong badng may toan dac dién to,
khi cai dat tan suét quan trac 2 gio moét lan do, dd
thi trwe quan, biét ngay duoc gia tri chuyén dich cta
tht ca cac diém quan trdc, phdn mém cai d&t gia tri
chuyén dich cho phép thi hé théng sé& canh bao
ngay khi gia tri chuyén dich t&i ngwdng canh béo,
canh bao sé duwoc ty dong glri dén nhirng ngudi
phu trach cta don vi chd quan céng trinh bang
SMS, EMAIL, FAX, chuéng bao dé co bién phap xt
Iy kip thoi.

May toan dac dién tl s& dung quan trc tw dong
ddi véi cong trinh nay 1a mét trong nhirng may toan
dac dién tlr c¢é dd chinh xac rat cao (d6 chinh xac
cao nhét cta hang Trimble). Hé théng quan tréc tw
Tap chi KHCN Xay dung - s 2/2021

déng nay cé nhidu wu didm néi trdi hon so véi cong
nghé truyén théng, d6 la: Do chinh xac rat cao do
da giam thiéu ti da cac ngudn sai sé do va tinh
toan do yéu t6 chd quan cta con nguwdi, thoi gian
cung cap két qua nhanh nhat, cung cap dwoc nhiéu
théng tin nhat. Tuy nhién, quan trdc badng may toan
dac dién t& van doi hoi phai thong hwdng gitra tram
may dén diém tham chiéu va diém quan trdc nén dbi
véi cdng trinh thay dién Ién cé nhiéu diém quan tréc
néu mot tram may khong thé do dwoc hét cac diém
quan trac thi khi do s tram may can phai xay dwng
la nhiéu hon mét tram may. Mat khac, thuc té cho
thdy trong diéu kién thoi tiét mwa Ién va tai cac
diém quan trac & clra dap khi dap xa I thi may toan
dac s& khd thuc hién viéc quan trac lién tuc.

69



PIA KY THUAT - TRAC BIA

DPéi v&i quan tréc tw dong bang GNSS thi di
liéu chuyén dich xuét ra c6 thé la 1 giay, 1 phat
hoac 1 gio,... tuy thudéc vao ngwdi van hanh cai
dat trén phan mém dé xac dinh tan suét quan
trdc. Bang 2 va bang 3 thé hién gia tri chuyén

dich tai 2 diém quan trdc bdng GNSS véi tan
suét quan trac la 1 giay va 1 gi®. Hinh 8 la d6 thj
chuyén dich tdng hop tai 02 diém GNSS (diém
GNSS1 la NetR9 CX01; diém GNSS1 Ila
NetR9_CX02).

Bang 2. Gia trj chuyén djch tai 2 diém quan trdc bdng GNSS véi tén suét quan trac 1a 1 giay

Gia tri chuyén | Gia tri chuyén Gia tri chuyén | Gia tri chuyén
s dich tong hop dich tong hop e dich tong hop dich tong hop
STT ngﬁgg tai diém tai diém STT Tﬂgﬁgg tai diém tai diém
a GNSS1 GNSS2 q GNSS1 GNSS2
(mm) (mm) (mm) (mm)
2019-11-19 2019-11-19
1 3.0 1.7 7 2.8 1.6
14:43:14.000 14:43:20.000
2019-11-19 2019-11-19
2 3.0 1.7 8 2.8 1.6
14:43:15.000 14:43:21.000
2019-11-19 2019-11-19
3 2.9 1.7 9 2.8 15
14:43:16.000 14:43:22.000
2019-11-19 2019-11-19
4 2.9 1.6 10 2.8 15
14:43:17.000 14:43:23.000
2019-11-19 2019-11-19
5 2.9 1.6 11 2.8 1.5
14:43:18.000 14:43:24.000
2019-11-19 2019-11-19
6 14°43:19.000 29 1.6 12 1443155000 2.1 1.5
Bang 3. Gia trj chuyén djch tai 2 diém quan trdc bang GNSS véi tdn suét quan trac la 1 gio’
Gia tri chuyén | Gia tri chuyén Gia tri chuyén | Gia tri chuyén
. dich tong hop dich tong hop e dich tong hop dich tong hop
STT ngﬂzg tai diém tai diém STT T'JZA?#?Z tai diém tai diém
a GNSS1 GNSS2 q GNSS1 GNSS2
(mm) (mm) (mm) (mm)
2019-11-19 2019-11-19
1 2.9 1.8 7 1.2 0.5
00:59:42.000 06:59:42.000
2019-11-19 2019-11-19
2 3.1 1.8 8 3.8 2.7
01:59:42.000 07:59:42.000
2019-11-19 2019-11-19
3 2.3 1.3 9 2.0 0.6
02:59:42.000 08:59:42.000
2019-11-19 2019-11-19
4 2.5 1.2 10 1.4 0.8
03:59:42.000 09:59:42.000
2019-11-19 2019-11-19
5 1.0 0.9 11 4.2 3.2
04:59:42.000 10:59:42.000
2019-11-19 2019-11-19
6 1.6 0.8 12 2.7 1.0
05:59:42.000 11:59:42.000

Quan trac tw dong bang GNSS cho két qua quan
trdc nhanh nhét, trong vong 1 gidy c6 thé cho ra gia
tri chuyén dich tai diém quan tréc. Khodng céach gitra
cac diém quan tréc, diém co sé& c6 thé & cach xa
nhau, tinh thdng hwéng gitra cac diém khong ddi hoi
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nhw quan trac bang toan dac dién t&¢ ma chi doi hoi
tai diém quan tréc, diém khéng ché co s& phai dam
bdo thdng thoang dé thu dwoc tin hiéu vé tinh.
Phwong phéap nay con gitp thu thap sé liéu do dwoc
lién tuc ngay ca khi diéu kién thoi tiét xau.
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== NetR9_CXO01 (APosition GNSS PP.d2D) -+ NetR9_CXO02 (APosition GNSS PP.d2D)

Hinh 8. Bé thj chuyén djch téng hop tai cac diém quan trac tw dong bang GNSS

T két qua thuwc nghiém & trén chang téi rat ra
mot s6 nhan xét nhw sau:

- Hé thdng quan tric tw déng chuyén vi ngang
dap thdy dién cho két quad quan trdc chuyén vi
ngang, cé do tin cay va én dinh cao, tAn suét thu
thap div liéu lién tuc. Két qua tic thoi, tw dong gl
canh bao khi cong trinh c6 chuyén vi t&i gi¢i han
cho phép;

- Hé théng cho phép thu thap sé liéu thwong
xuyén, lién tuc, c6 thé trich di liéu bat ky thdi diém
nao theo dién bién b4t thwong cua thoi tiét, thién tai
ho&c s thay ddi ciia muc nwéc hd chira;

- D& hé théng hoat ddng an toan thi tai cac vij tri
c6 l&p d&t tram may va thiét b quan trdc (guwong
tham chiéu, gwong quan tréc, may thu GNSS) phai
d&t camera an ninh dé giam sat va bao vé hé théng
(d6i v&i tram may dé tang thém tinh an toan thi can
l&p d&t thém hé théng tw déng canh bao xam nhap).
P6i véi cac méc khbéng ché co s& thuwong nam
ngoai pham vi quén ly cia nha may, cho nén ngoai
viéc xay dwng kién cé, 1ap dat hang rao bao vé, 1ap
d&t camera an ninh giam sat thi cht dau tw can co
hop déng thué dat déi véi khu dat xay dwng méc
khdng ché co s& d& méc khdng ché co sé& dwoc tdn
tai lau dai;

- Dau tv xay dwng hé théng tw dong dé quan
tréc codng trinh doi héi kinh phi ban dau bé ra dé dau
tw xay dwng hé théng 1a Ién, cac cha dau tw con e
ngai vé hiéu qua lau dai ma hé théng mang lai so
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v&i kinh phi ban dau bd ra cho nén hé théng van
chwa dwoc 4p dung réng réi vao quan trac cac cong
trinh & Viét Nam. Theo nhém tac gia, dé giam thiéu
kinh phi bd ra ban dau thi c6 thé dau tw xay dwng
hé théng theo giai doan nhw Iap d&t hé théng bang
toan dac dién tr truéc (lap d&t mot tram, hai
tram,...) sau do I&p dat GNSS hoac 1&p dat GNSS
trwédc nhwng lwu y phai s& dung hé hé théng mé dé
c6 kha ndng nang cip vé sau. V&i cac may toan
dac dién t&r va GNSS hién nay thi hé théng sé hoat
dong c6 hiéu qua la khoang 10 ndm néu céng tac
duy tu, bdo duéng toan bd hé théng hang nam
dwoc thwe hién déu dan, dic biét 1a tr ndm thr hai
tr& di. Néu dam béo dwoc cong tac bao dwdng dinh
ky, duy tu thwdng xuyén va nang cap cap nhat cac
phan mém diéu khién x& ly sé liéu, chac chan thoi
gian khai thac hiéu qué cta hé théng c6 thé kéo dai
hon thoi gian 10 nam.

5. Két luan

Két qua tht nghiém quan trdc chuyén dich
ngang cong trinh thdy dién Hwong Dién bang cac
thiét bi va phan mém quan trdc T4D cla hang
Trimble bwéc diu cho thdy hé théng tw dong da
dap &ng dwoc yéu cau quan trac lién tuc dbi voi
cobng trinh thdy dién. Cac nghién ctru [1] va [2]
cling chi ra rang hé théng ty dong phu hop dé
quan trdc cac dap thay dién, dap thay loi, cau
vuot sdng, tweng chan hd dao va cac cong trinh
quan trong trong qua trinh van hanh khai thac st
dung.
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Cac két qua thwc nghiém & trén déu do céac
thanh vién trong nhém nghién ctru va cac ky sw tréc
dia trong nwéc thue hién. T d6 cé thé khéng dinh
rang v&i cac thiét bi do cac nha san xuét thiét bj
cung cép, chang ta hoan toan cé thé lam chd coéng
nghé quan trc tw dong tir khau thiét ké, xay dwng
l&p d&t hé théng va van hanh hé théng tw déng
quan trac.

Xay dwng hé théng tw dong quan trac dé kiém
soat an toan déi véi dap thay dién 1a phu hop voi
thwec t& quan ly an toan dap hién nay & Viét Nam,
phu hop véi xu thé tat yéu vé quan Iy an toan dap
ma nhiéu quéc gia trén thé gi¢i da xay dwng va phat
trién nham theo d&i va danh gia tinh trang an toan
cua dap thuay dién theo th&i gian thwe, tir dé cd bién
phép stra chiva khéc phuc kip thoi.
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