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3.NguyOn:,hoat dong cna he thる ng quan
tric iion tuc

NguyOn l, hoat dOng cOa he th6ng tram:qvan
traclion tuc dich chuy6n blon dang cOng tnnh dugc

xay dua tron nguyen l′ hoat dong cOa ho thong
GNSS/CORS.Tin hiOu vO tinh GNSS duocう ngten

(1)thu nhan,dυ oc truyen vO bO thu GNSSNetS3+
thOng qua nl(Dt day Cap ChuyOn dung, tai day tin

hiou vo tinh duoc giailΥla va di qua modenl(3)vё

!Υlay tinh chO(4).ThOng qua may tinh chO du9C k6t

n6i v6i mOt duё ng tru"n lnternet vdi mOt dia Chi

lP tlnh c6 dinh,c6th6 phan cap quan l′ ,toy the。

tむ ng d6itυcng ngυさisi dung bら ng hai phan mёm
di kёnl: NRS‐Station(phuc vu t磁よl toan sO liOu.

phan b6 s6 1iou tram ttt mh)va tts_server cm9
cap thong tin sai phan cho di6rn do di dong,xu l′

s61iou ctta mang l口 6i do dOng RTK,dδ ng thOi hiOu

chinh c6c s6 nguyen da tri coa tOan mang,thi6t lap

mo hinh cai chinh(96m cう i chinh sai s6ぬ ng d6i

luu,tang dion ly,qu,dao vo tinh).cac sO liOu(シ
tram CORS duα c thu liOn tuc vOi tan Suat l oiav.

15 giay hoこ c30biay● vao yOu cら y cia、ngυぎi品
dung va dtPoc thiOt dat trong phan iΥlOm NRS―

station.S61iOu dugc ltPu tr● trong mOt thu muc
nhat dinh trong may chi theo chuan dinh dang coa

tOp RINEX.

:,                                        ・ t

vioc dO dac theo cOng nghO tram CORS th口 Ong
du,oc thuc hiOn theo phぱong th● c do dOhg thさ l ・

gian thuc(Real Time Kinematic‐ RTK).iSф dung
may thu GNSS haitan so,k6t nollduoc VOilγ lang

viё n thong d6 truyё n s6 1iOu thOng qua phan mё 話 イ

chuyon dung.cai dlt trOng s6, do diOn. ti

(Fieldbook). Toa dO cOa・ tram dOngr du9'Cgシ i vさ  、
may chO theO dinh dang chuan.dシ  liOu NMEA ｀

(National lMarine Electronics Association)cla hiё p

h6i diOn ti hang hう i qu6C gia(My)181 Tai may chO r｀

phan mOrγl NRS― Server sё  tinh toan va xac dinh sO.■

cぅ i chinh_chO trarrl dOnq va xac dinh dυ oc toa d6

chinh xac cho tram dong va gii trδ  lai cho tちm
dOng ROver theo dinh dan9 d予 liёu lRTCM[91 va
dυocluu gli trong so tay cua tram dOng Rover.

TOa dO cOa trarl dOng Rover dυ oq'trnh theo

cOng thic:

XRover'XRover(t)+δ x(t):

YRover=YRovq『 (t)+δy(1):

ヽ.U

υ
)

)

ZRwe″ZいVer(t)+δ Z(t)・            (3):
Trong d6:Xttver,YR"8「 ,ZRover~CaC thanド phtt tOa

do ctta trarΥl dOng can xac dinh trong hO toa d6.cOa

tram CORS;XRwer(1),YRwe「 (t),ZRover(t)~CaC thanh
phan toa do dinh vituyot doi caa tram Rover6 thdi

di6m t;δx(t),δy(t),δz(t)la s6 hiou chinh dυ oc xac

dinh theO COng thOC:
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rnё m chuyon dung,du,a dυ 。,c ra k6t qu6 0hinh xac

VO dO diCh Chuyen.

5.Xay dψng phan mё m phan tich,xO'l,s6
1iou quan trac lien tuc chuyen dich bion dang
COng trinh                                

〔

s6 1iou quan trac diCh Chuy6n b16n dang cong
trinh dυoc truyё n 116n tuc tυ  tmm quan trac vさ may
tinh chi(Server)thOng qua b6 truyさ nd■ liOu.MOt
phan mё m dυoc th16t k6 va thanh lap cai dぅ t trong

irl`y cho sё  dぅ m nhan chic nぅ ng phan tich,xo l′

s61iOu GNSS tむ cac tram quan tric gシ i vё d6 x6c

dinh va hi6n th! c6c dal lυ ong dich chuy6n bi6n
dang cong trinh.Phan mё m phan tich,xф l′ s61iou

quan trac chuy6n dich bi6n dang cong trnh duα c

viOt bing ngOn ngu lap tnnh VB.Net nhく ッcOng cu ・

lao trinh Visual Studio 201 7.Giao diOn cこ a phan「lさm
duoc thi6t k6 thanh lap th6 hiOn nhu(hlnh H.5).
Cac module chinh cia phan mさ mlg6m c6:_    ・

>■Ⅵlodule xシ |′ dシ |10u GNSS theo.thbi gian thυ c:

>Module xi l′ dシ liOu time‖ ne; ・ .
> Modul t6ng hop xac dinh dich chuy6n.dク ng ｀

va olcn cnuyen ngang:

>Modul cap nhattOn cac c6ng trinh quan trac: .

>Modul diё u khi6n thOi gian thu'ci

> Modul canh bao dich chuyen b10n dang cOlng

tnnh vuO,tgに ,lhan cho ph6p.

cac thi6t bi phら n cing va phan mさ m dψoc thi6t

k6,xay du,ng taO thanh iγ lot he th6ng d6ng bo d6
quan trろ c tυ dong,lion tuc su dich chuy6n va bi6n

dang cOng trinh theo thこ ッi gian thu c.    ‐

6.ThLPC nghiOm quan traC liOn tuC d!Ch

biOn dang cOng trinh

ヽヽ

・ ,

chi』yen
　ヽ
ヽ

cOng trinh thυc nghiom quan tr`c lacaFlllぅng
Long bic qua sOng H6ng.Cau c6 hai tう ngi tang

dυol o gi■a la tuy6n duong s6t,hai bon la dυ ong
xe thO s。,tang trOn ia duong O tO.chiさ u dai toan

cう u tinh theo duO'ng sit(tang duCッ i)|う 5,503m6t,
tinh theo dυ O'ng O tO(tang.trOn)la 3.115 mё t.Phan

□皿 IH01 H00 V■ 00‖G‖GHE‖ 0

ヽ

‖4.Ma ngυδη ρゎar mam χル″dク ′′θυ
r´δ ν6 ri'b61′ ,υ :fη 力fθυルfax232  _
、    ■   、                ′     .

Ma nguOn phan mOm sau khi du cc vpt va kiOrl
tra lδ i,du(ッ c nap vao b6 truyen sO liOu(3NSS thOng
qua c6ng k6t n61 usB voi rnay tinh nho,cOng cu

lap trinh cOa Arduino.NguyOn!′ hoat dOng('こ a he

th6ng truyさ n dan s6 1iOu GNSS dυ αc thυё
rliOn

nhLP Sau:                         :|.
>Tin hiou vo tinh dυ oc thu d6ng thoi bと ng mる y

thu Roverva CORS;
>Tin hiOu vO tinh thu tt'Rover theo dinh dang

::‖ :rl(|とら|[])du(ァ
ct uyOnt u'c tiOp vё  A duino theo

>Tin hiOu Arduino nhan d口oc chia lam 2 1oal

tin hiOu lう SGPGGA,$GNGGA va cac tin hiOu dinh
dang NMEA khac:

>Cac tin hiOu$GPGGA dυ oc iruyen vO Server

the。
.giaO thtic Tc)P/IP dさ

ng t11,i cac tin hiou

NMEA kh6c dLPO'C truyOn VO Ethernet va dυ o'c lυ u

tri trong th6 nhO SD card dυ oc tich hop trong
Ethernet du6i dinh dang tep vう n ban(text f‖ e):

>Cactin hiOu SGPGGA dυ αc phan mёm chuyOn
dung xi l′ gιi k6t quぅ vぅ。phら n mёm trOng may
cho d6 dua ra duo,c vitritiC thOi:

>sau khicac s6 iieu NMEA dυ αclυ u tr● trong

thё SD tdilT10tthOi di6m dυ oc dinh s5n dua vうo
module Real Tirne sO chuy6n vO rnay chO theo giao

thic mang truyё n thong data TcP;

>cac do liou nら y dυoc blnh saitu dong nho phan
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Khi hO th6nq trar1 0uan trろ c da dυαclう。dう t.

ouか tnnh・ quanlrる c diёA m hoan toan tυ

“

占∝ s6
1iou toa do coa tram quan trう c dυ oc truyen vo ri6y
tinh chO cla tram CORS va dυcc phan mё m cai
dat 6 1Tl`y chこ xф l′.TrOng qua trlnh he th6ng
quan tr6c hOat dOng cac dё n bぅ。cho bi6t ducc
tinh trang cOa tram quan t`c.Ho th6ng dυ oc thi6t

7.K`tiuan                      ´

Nghien ciu nay da tap trung va。 l giai quyet van

dё quan trろ c lion,tuc chuy6n diCh bi6n dang_cong

trinh V6i VieC ing dung cOng nghO(3NSS/CORS.
iv16t so'dO hO thOng quan trac lion tuc d5 dLPOC thiOt

lap qom c6 hO th6nc tram CORS va tmm ouan tMc
CMgS.Nh● nq danこ tin nhin cOa caご tr``d■ .li6u

GNSS da du'oc nghiOn c● u,giai rγ ,a thanh cOng
trono d6 c6 cactin nhan dinh dano NMEA dυ oc oむ i

tむ tあ m quan tttCVё mavtinh chOる Oa tram C(;RSr
MOt hO th6nq tru¢ n´dan s6‖ёu GNSS dぎ duαc

thi6t ko phat tri6n ca vO phan c口 ng va phan nlёm
c6the thυ c hien viOc quan trac lien tuc chuy6n dich

bion dang cong tnnh rnot cach tu,dong va di6n ra

trong thoi gian thuc.Ho th6ng dυoc phattri6n hOat
dOng 6t,6n dinh,dう mbうo truttn dan s6 1iou tむ

tram quan triC Vё  may tinh chこ cOa tram CORS
mOt c6ch tυ dOng,tク c thOi.       ぉ

Phan rlё m xф !′ s61iOu GNSS(髭 i dυ oc thi6t k6

xay dung cho ph6p xO'I′ s61iou xac dinh du。'C dO
diCh Chuy6n biё n dang COng tnnh n16t cach tl,c
thOi.H6th6ng tram quan t`c da dυ oc nghion c● u
phat tri6n va ducc thむ nghiom d6 quan trac chO
COng trinh Cら u Thうng Long da ching iTlinh duoc
Sψ′Vυot trOi tЮng COng tac quan tttc chuy6n dich
biOn dang COng innh theo thOi gian thuc.E]
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Far」 as‐Abadia, 2018. Real― tirne high― rise bu‖ ding

I$OA HltC UA GOiIG I'IGHE fl6

月.8.S6′′θυ fク 14a′η9υan f石うc glЙアソe″,ay`′η力c力′

rnonitoring system using global navigatiOn sate‖ ite

system tech6(〉 logy.Measurenlent 123,115-124.
2.VVan Abdul Aziz VVan.Mohd Akib, Shu Kian

Kok Zulkattaini Mat Amin(2012).Hi9h Rise Bu‖ ding
DeformationlMOnitOring yVith CPS.Debartment oi
Geomatic Enginnering.Facuity of eeoinfoFmatiOn ・
Science&Engineenng UniVerSity Teknobgi Malaysia,

81 31 0 1Skudal,Johor Malaysia.   
・I               ,

. 3.Ruijiё Xl,Weioing Jiang,Xiao‖ nIMeng,Hua  
千

Chen,Qusen Chen,2018.BridCe rnOnitoring uもinq

BDS.RTK and CPS― RTK techniques.:Measuremen[ 、

120.128-139.1     1 ‐■ ‐   ` ´
「   、    t.

4 Jlapng Yu,Xiaolin Mёng,Xudong ghao,Baniu
｀
Y′an, Lei Yang, 2012. ldentification Of dynamic ぃ 

‐

displacenlents and nlodal frequencies of‐ a nledium r
―Span SuSpenSiOn bridge uSing multimode GNSS
processing.EnOineering Structuresi 81,432-443「

5.Hepi HapSari Handayeni,Yuwon・b,Taufik M,
2015.PrelilTl:nary study (,f bridge deforrnation

monitonng usiQg GPS‐and CRP (case study:.
Suramadu Bndge),Procedia Enviぃonmenね i Soences  ・

24,266-276.       ‐                .   
ヽ

6.Deng hui VVang,IXia。 ‖n Meng,Chengfa Cao,
Shuguo Pan,QOsen Chen,2017.Multipath ёl文traction  t)

and rrlitigatiOn fOr bridge defOrrnation Jnonitoring

uSing a Single― direrenCe lTlodel, Advantesl in
Space Research,60,2882-2895.

7.Bochen Zhang,Xiaoli[)ing,Charles VVerner,
Kal Tan, Bin Zhang,Mi Jiang,Jing、″en Zhao,Youlin

・

“

em fだρ
`rangィ

リ

…
  1

出●
―

…

g●31-●い 由
"

… ““

… …

… … …0‐3`い ‖●

●
―

●触
"…

●●●●ヽ

X・  "嘔 ●

“

●●

燿

“

二ヽ■薔ロエ●

ヽ″ロ
■■■,1,ユ喘

“

ロコロ
in

'11●

■し1ユ蟷U曖

コ量m●颯罰ロコロ
1ヽ口饉ユ洒:鳳暉■Ll“ム■出

臓饉■■畷馴田コ嗜
ヽ

“

‐●略…1摯即ro

日

□

00‖G‖GHIEP M6.sii4‐ 2018

□回

k6Va iap trinh d6 tiメ dOng kh6'i dOng・ lai sau 15 giay

trong trυ ong hα p duong truyOn internet bitruc trac.

Thong tii vё  ba do vぅ s61iou tむ tram quan trろc
truyon vo n16y tinh cho du,。 c nhin thay trt′ c quen .
trOn man hinh(hlnh H.8)va duoclυ u tr● tЮ ng mOt
thl』'muc mac dinh v6i cac tep tυ ong ing theO thoi
gian ngay.                               .:
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Xu, 2018. Dynamic displacement monitoring of
long-span bridges with a microwave radar
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and Remote Sensing, 138,252-264.

8. http://www.gpsinformation.org/dale/nmea.htm.
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TCP kh6a: ∂η `π′力 c力afノ″oηgj 9υang ngυyen
始a′,“う9υl′g baυχ′f′ ″崎力″ fυyて,η

Nhu'vay,d6tao ra quう ng nguyen khai c6 harΥ l

lυong A1203 tal khO trung hё a C6 ham luong 40,1
%Vσ iSan lu ong yeu cau 4.569T/ca,can phai xay
dung khO du trD quう ng d`p ing 142 T/ca(chiё m
3,1%t6ng sanlυ ong m6)tむ kh6i quang l-121.

3.K`tluan

(〕hatluong quぅng nguyOn khai phu thu6c va。
diou kion dia chat, cong nghe khai thac va anh
htノ6'ng truc ti6p t6i nう ng suat,gi6 thanh cac nha
may tuy6n.Dё  6n dinh chatlυ Ong quう ng nguyOn
khai Valha gl`thanh San XuatCan phう i hiOn dll h6a

nganh khai thac bauxit tron co sc thuc hiOn dang

bO C6C giai phap ky thuat COng nghe trong d6 c6
CaC giう i phap nharr1 6n dinh ChatiL‖ フng quang.EJ

TA:LIEU THAM KHAo
l.Nguyёn Quang Ha va nnk(2017),Nghien‐ cψu

CaC giai phap k,thuat cOng nghO nang cao・hieu
qua San Xuat nha maytuy6n quう ng bauxit Tδ n Rai―

Larl DOng,ViOn Khoa hoc COng nghO M6,Ha NOi
2.H6S,GiaO,BOi Xuan Nam,Nguyen Anh

Tuan (2009), Khai th!lc khoang san ran bう ng
phuOng phap 10‖ lien.Nha xuat bin iくhoa hOc vう
KI,thuat,Ha N61.                 t
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SUMMARY

This paper presents the results Of research

on the development of a contlnuOus mOnltonng

systenn for defonllatlon of bu‖ dings fc)r realtime.
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