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F Sai s6 do dO tr6 tfn hi6u truyen tin hiCu: Khi
dinh vi bdng tram CORS don, tin hi6u tir mJy tram
CORS truy6n CI6n mdy d6ng qua lnternet, trong
truong hop mdy rover ctuoc gin ICn thi6t bi di
dQng, vrira di chuy6n vira do, ndu tin hi6u truydn bi
cham thi sE 6nh hudng ct6n cfQ chinh xac xdc dinh
vi tri di6m vi khi tin hi6u truy6n tt6n, may d6ng di di
chuy6n di ch6 khec;

F Sai s6 do s6 hiCu chinh cia h6 th6ng tram
CORS: m6i hQ th6ng tram CORS c6 srl dung c5c
k!_thuAt xrl lli va tinh todn s6 hi6-u chinh khdc nhau.
M6i phuong ph6p c6 cdc d6c tli6m vd cho d6 chinh
x6c tinh s6 liQu chinh kh6c nhau. C6 cdc phuong
phdp x& If nhu: k! thudt xrl lii tram tham chi5u do
VRS (Virtual Reference Station); kI thudt FKp
(Flachen Korrektur Parameter); ky thuat MAX
(lvlaster Auxiliary Corrections); ky thuat IMAX
(lndividualized-Master Auxiliary)- HC th6ng CORS
cta Vi6t Nam s& dung. ky thuet VRS tgl.

2.2. Ddnh giti ilQ chinh xdc bdng ciich Cto
nhidu tin trdn cdng mQt ili6m

D6 d6nh gie dO chinh xdc cta toa d6 x6c dinh
bdng CORS chtng ta ti6n hdnh do nhi6u tAn ti6n
cing m6t di6m o c6c thoi gian kh6c nhau. Gi6 sr)
tai cac thoi di6m ti do duEc cdc toa cl6 ldr x; vi y;.
Ch[ng ta co dLpqc day tri do nhi6u lAn c0a cing
mot dai lLpqngl X1, X2,..., \,..., xn vd x1, x2,..., x1,..., xn;
n la sO lan do. Th'eo t3l, tal gia tri xec suet ta gi6 tri
trung binh cOa cdc tri do:

I"x Inv., _ t-,ti=1 t - ,, _ L/ =r, txrB = -,,- y_B=:- (1)n-n
Ch6nh lQch giira c6c tri do va tri trung binh

duoc tfnh:
VX;=X;-X1si Wi=Yi-Yre. (2)
D0 chinh xdc cria toa d6 duoc tlnh theo c6ng

th&c Betxen [3]:
(vx.vx). * - rfty v)4

n-1 ' V n-1

OIA GO HllG, OIA TIl{ IIltG, OIA CH[I, TRiC DIA

ld xl, x2,..., xn;y1,y2,..., y". Tu dAy tinh duoc ch6nh
l6ch giipa toa d6 do iluoc bdng CORS va toa al6
chinh xec da biCt trudc:

Axi =xi -x2; Lyt=y, yz. (5)
Coi cdc ch6nh l6ch Xr. vd Ji. nhu cdc sai s6

thuc crla tri do r. va r,,. d6 chinh xdc toa dO duoc
denh gi6 theo c6ng Gauss [4];

(Ax.Ax) 
.

n'
(^y.^y)

m, =1

thuc

ffir=

(

1 6
n

D6 chinh x6c cia vi tri di6m duoc x6c dinh nhu
c6ng th0c (4).

3. Thuc nghiCm denh giii dQ chinh x5c tga
ctQ phing xiic dinh bing CORS & ViQt Nam

Tr6n co sd lli thuy6t nCu tren, chuong trinh thuc
nghiCm do dac vdr d6nh gi6 d6 chinh xec cia toa
d0 xdc dinh bdng CORS d ViQt Nam d5 duoc ti6n
hdnh. Thuc nghiOm chia lam 2 trudng hop: do
nhidu.l6n tr6n cing m6t di6m vd cto tr6n cdc'di6m
de bi6t toa tl6. Do dac duoc thuc hirnh bing m6y
thu Ainav-RTK CORS.

Ainav-RTK la ddng mey thu GNSS duoc sdn
xuAt tai Vi6t Nam b&i c6ng ty Aitogy.,JSC. Mdy c6
th6 thu tin hi6u tu 05 loai vC tinh hi6n c6 tr6n th6
gi6i: GPS, GLONASS, COI/PASS, GALTLEO va
QZSS. D0 chinh xdc dinh vi d6ng x|} ty tuc thdi O
m*c 1cm. Thoi gian kh6i tlo nhanh. (30-60s). DAy
dri c6c phuong thrlc truy6n dO li6u: mang 3G,
Radio va mang ludi tram CORS todn qu6c. Tr6n
hinh H.1 l2r hinh anh m5y thu AiNav-RTK [8].

(3)

D6 chinh xdc crla vi tri di6m:
m! =m'?+6'? (4)

D6 chinh xec danh gi6 theo phLrong ph6p nay
dec trung cho d6 "chum" crla toa dO xdc dinh bdng
ham CORS.

2.3. Ddnh gid d6 chinh xdc bdng cdch do ten
cdc di6m chuAn dd bi6t tqa cIO

D5.d6nh gia dO chinh x6c theo phuong phdp
niry, cAn c6 toa dO c0a c5c di6m d6 duoc xic dinh
chinh xdc (vi du xdc tlinh bdng phuong phep do
tinh). Toa dO c6c di6m nayle x1 , x,,..., 4vd y,,
*,,.-., y.; n ld s6 di6m do. C6c cti6m nay tai duoc
x6c dinh t9a clQ bdng CORS vdr nhQn duoc tga d6

H.1. Mey thu AiNav-RTK

3.1. Thqtc nghiem ddnh giil dO chinh xic
bing do nhi6i En trin cing m6t tli4m

Trong tnrong hep !dy, ti6n hdnh dung mdy tai
m6t di6m c6 tlinh (ili6m CT-02) vA ti6n hdnh ghi
nh6n k6t qud sau cdc khodng thoi gian lien tuc sau
m6i 5 ph0t. Thuc nghiQm duEc do chiBu mu6n ngdy
1Ol4l202O vd sSng ngdy 111412020. K6t qurl thuc
nghiem duoc trinh bdy tr6n Beng I [7].
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Khu vr,rc thtrc nghi6m bao g6m 3 khu (hinh H.2):
khu vuc 1 tai COng vi6n Hda Blnh nim d phia Bic
Th'ir dO Ha NQi voi di€n tich hon 20 ha tai phuong
Xuan Dinh, quan Bdc TaI LiCm. Tai d6y duoc b6 tri
05 di6m; Khu vqc 2 nlm d ven ttuong d6 tai huy6n
Ph0c Thq, cdch khu vuc do tai COng vi6n Hda Binh
khodng 17 km vd phia tay. Tai day duqc b6 tri 03
di6m do; Khu vlrc 3 d dAu clu Ngd phudng Tay
[16. T?i day chi b6 tri 01 ali6m. 56 lieu do tinh duoc
phdng TrSc dia-Dia hinh, Cuc Bdn d6-BQ t6ng tham
muu cung c5p [7].

Ddnh gi5 d6 chinh x5c:

(AV.AV)

n '!#99 
=o'021m (13)

0rA Gg HoG, 0rA illr [0c, 0!A GHir, rRiG 0rA

5. V0 Trung tu)y, 2017. Ki6m nghiGm cldnh gid
dO chinh x5c cia hQ th6ng tram tham chi6u hoqt
clQng li6n tUc (CORS). Tap chi Khoa hqc M6-Dia
ch6t, Hd NOi.

6. Nguy6n Vin Sdng, 2013. HC th6ng trim
GNSS quan trdc li6n tUc CORS. Bai giang danh
cho cao hoc. Truong Dai hoc M6-Dia ch6t, Ha NQi.

7. TrAn Quang ruln. 2020. Ddnh gi5 d0 chinh
xdc.c0a tga d0 xdc dinh bing c6ng nghe tram thdm
chi6u hoqt tlQng li6n tqc CORS. Luan v6n Thac.si
Ky thuat. Trl?ong Dai hoc Md-Dia ch6t, Ha Noi.

8. COng ty c6 phAn COng nghQ hs tAng co sd
AITOGY, 2019. Hu6ng d5n srl dung mdy thu
GNSS Ainav-RTK. Ha Noi.

9. lCSIvl, 2014. Guideline for Continuously
Operating Reference Stations. Commonwealth of
Australia.

10. South, 2013. B5c DAu CORS uu ili6m vir
fng dqng, Hd N6i.

1 1 .http://w!vw.monre.gov.vn/Pages/vngeonet-
mangiuoi-cac-tram-dinh-vi-ve-tinh-dau-tien-tai-viet-
nam.aspx.

+

mp==0,044 m. (14)
TL? ket qua thuc nghiCm cho th5y: dO chinh xdc

cia toa dO do bdng c6ng nghe CORS dat dLpqc t6t.
Sai s6 vi Ai di6m dat rO,O44 m. Sai s6 ndy ldn hon
sai s6 tinh theo c6ng thuc (11) vi trong d6 cdn
ch0a sai s( cria chinh nhirng di6m ldm chu5n. Sai
s6 niry ph6n 6nh ilAy di d6 chinh xdc tnr,r'i te Oqt
dlrqc khi do bdng c6ng nghQ CORS.

4. K6t luan .,

Tu nh0ng-k6t.qud nghiCn ctlu tren tlAy, ch0ng
t6i rut ra m6t s6 k6t luan:

> D6 chinh x5c cria tga dO do bdng c6ng nghQ
CORS c6 th6 tluoc -tfdrnh 

gi5 bing c6in eo nni6u
ldn tr6n ctng mot di6m, tinh ra gie tri trung binh vd
tinh sai s6 trong. phuong bdng c6ng thLrc. Betxen,
hodc d6nh gid bdng_ do tr6n c5c di6m da bi6t toa d6
chinh xdc, tinh ra chenh lCch taa dQ vA tinh sai s6
trung phuong theo c6ng thfc Gauss;

) Toa d0 x5c dinh bdng c6ng ngh6 CORS c&a
ViCt Nam c6 dQ chinh xAc t6t. Sai s6 v! tri di6m khi
dAnh gid bdng cdch do nhi6u lln tr6n ctng m6t
di6m dat 11,5 cm: khi ato hCn cdc di6m chuan, sai
s6 vi tri di6m dat 14,4 cm.D
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Ngdy nhQn phin biQn: 25/09/2020

Ngdy chip nh4n ding bii: 10/10/2020

Tir kh6a: tram tham chi6u hoat dQng li€n tuc;
CORS; d0 chinh x\c; tga CtQ cdc di€m; (!o nhi6u tAn
ten cing m1t cliem: do ten c6c di6m Ct6i cnhng

Trich nhiQm ph6p l! cia cac t6c gia bdi biio:
C6c tdc gid hodn todn chiu tech nhi6m vO cbc sd
ti€u, n6i dung c1ng b6 trong bdi b6o theo Luet Beo
chi Vi6t Nam

T6m tit: Trong .nhtrng ndm gdn dey, c'ng
ngh€ tram tham chi6u hoqt dQng fien tuc (CORS)
duEc ph tri6n d nhi6u nuoc trdn th6 gioi. Cuc
Do dqc, Bdn CI6 vd Th6ng tin dla l'! ViCt Nam duos
giao nhiCm vU xey d4ng hG th6ng tram CORS cho
Vi€t Nam. D6n nay, he th6ng trqm CORS (td duqc
xey d+mg, hodn thien ve dang trong giai doAn
hoat d1ng th& nghiQm. Truoc khi dua hQ th6ng
tram CORS vdo hoat ClQng chinh thuc, cdn phdi
denh gie dA chinh xdc toa dQ cha cdc di6m xAc
dinh bdng CORS. Bdi b6o trinh bAy hai c6ch (tdnh
gitt dQ chinh xttc cla tga d6 xdc dinh bring CORS:
do.nhi6u lin tr)n cing m6t di6m vit do tr)n cdc
di6m chudn de biet ba clA. Ket que thqr ndhi1m
cho thdy tea dO xec ttinh bdng CORS cla Viet
Nam co dO chinh xec t6t. Sai s6 v! tri di6m dqt
t4,4 cm.

(Xem ti6p trang 16)

tHltilt

[^x^x) ,bnrc368m = - i\.-" -"/ - - l:_: '---- - 0.039 m. (12)'' -V n -! 18
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Nhlpng c[ng kh6ng n6n chon chi6u ddy t5m d€m
qudr l6n vl s6 ldm cho chi phi vQt liQu tdng. Th6ng
tiruong chi6u dAy t5m tlQm cho neo thuong bdng
tir 8=10 mm, chi6u dtry t6m dem cho neo cep tu
12+16 mm.D
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phdn b6 (rng sudt trong tdm (t)m, bi6n dang trong
tdm cl€m

Triich nhiQm ph6p lf cOa ciic t6c gid biti biio:
Cdc tbc giA hoiti todn iniu tacn nhiQm vG cac s6
fiCu, nAi dung c6ng b6 trong bei beo theo LuQt 86o
chi Vi€t Nam

T6m tit: Tdm dQm b mdt trong nhimg.bO phln
quan treng cAu thdnh nen kdt cAu ch6ng neo.
bai viet s* dung phuong phdp s6 xAy dqng mO

hinh vhi kich thwoc luoi (chi6u f,)ix7$11gx6as=
6x0,6,4 d, ldp dil thanh neo vdo giha mO hinh
vdi kich thuoc t'm dQm bAng 150x150 mm. M6
phong enh hudng cia chi6u day tAm dem neo
(!6n phdn b6 ung su6t ti6p tuy6n vd bi6n dang
ti6p iuydn tr6n b6 mqt tdm d1m. Kdt qud nghi)n
cou cio th6y r t 16 su itnh hudng.cia chi6u. day
t6m d'm ddn sv phAn b6 ung sudt ti6p tuy+n vd
bi6n aang ti6p tuydn trong tdm dCm, clng tr.ket
quit ngnien cuu gittp cho cttc don vi thiet k6 thi
c6ng co co sd d6 lua chQn kich thuac cho fim
d€m neo.

Research effects of bolt plates thickness
to tangential stress and deformation

distribution in Plates

ofiuu Gfi D0 cHil'tH x[G.,.
fi6p theo trang 70)

The accuracy assessment of coordinates
determined by Continuously Operating

Reference Stations of Vietnam

The rock bolt plates is one of the
important components constituting the bolt
structure. The paper uses numerical method
to build the model with the mesh size
(length xwidth xheight=6x0.6x4 m), install a

bolt in the middle of the model with the size
of the plates "is 150x150 mm. Studies the
effect width and thickness of the square
plates to the stress distribution and the
deformation in plates. This results show that
the influence of the dimensions of plates to
tangential stress distribution and tangential
deformation in the plates, also from the
research results help for designing,
constru.cting company have the basis for
selection dimensions of rock bolt plates.

SUMMARY

ln recent years,' Continuously Operating
Reference Station has been developed in

many countries around the world. The
Department of Survey, MaPing and

Geographic lnformation Vietnam is assigned
to build the CORS for Vietnam. Up to now,

this CORS has been completely built and is in
the testing operation stage. Before putting the
CORS into operation, it is necessary to
assess how accurate the coordinates of the
points determined by CORS are. The paper
presents two ways to assess the accuracy of
coordinates determined by CORS: multiple
measurements on the same Point and

measurements on controll points with known
coordinates. Experimental results show that
coordinates determined by CORS of Vietnam
have good accuracy. The error of the position
reaches ! 4.4 cm.

SUMMARY
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