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BANH GIA DO CHINH XAC TOA B0 PHANG XAC DINH
BANG HE THONG TRAM CORS CUA VIET NAM

NGUYEN VAN SANG, LE TH| THANH TAM

Trwowg Dai hoc Mé-Bia Chat

TRAN QUANG TUAN - Cyc Ban d6-Bé Téng tham muu

1. Pat van dé

Trén thé gidi, trong nhi*rng nam gan day, céng
nghé tram tham chiéu hoat déng lién tuc (tram CORS
- Conti nuously Operating Reference Station) duwoc
phat traen & nhiéu nwéc nhu: My da tap hop hon
175 t& chtrc tham gia xay dwng hé théng tram
CORS, bao gbdm hon 1350 tram phd trum khap
nwéc My. Toa d6 clha cac tram CORS duwgc xac
dinh trong hé quy chiéu NAD83 va khung quy chiéu
quoo té ITRF v&i dd chinh xac c& 1+2 cm. Co quan
Trac dia quéc gia My thong nhat quén ly va cung
cép céac dich vu cla hé thong tram CORS. Nam
1992, Thuy Dién da bat dau xay dwng hé théng
tram SWEPOS va chinh thirc dua vao hoat dong
nam 1998. Hé thong nay bao gém 21 tram déng bd
va 53 tram don gian, trong do cd 4 tram tham gia
vao mang ludi IGS quéc té va 6 tram tham gia vao
mang lwdi thuong trec chau Au [2].

O Viét Nam, cdng nghé CORS du’oo bat dau
trng dung ttr nhirng nam 2013 vé&i mét sb cac tram
don. Sau mét thoi gian thir nghiém, tram CORS
don da dwoc mét s6 doanh nghiép xay dwng rai
rac trén toan quéc. Nam 2018, Cuc Do dac, Ban db
va Thong tin dia ly Viét Nam dwoc giao nhiém vu
thwe hién dy an xay dwng hé thdng tram CORS
cho Viét Nam. Dén nay, hé thdng tram CORS nay
da dwoc xay dwng, hoan thién va dang trong giai
doan hoat déng thtr nghiém. Hé théng CORS nay
bao gom 24 tram Geodetic CORS phu tram toan bd
lanh thd, v&i gian cach tir 150-200 km va 41 tram
NRTK CORS phan bd trén 3 vung kinh té trong
diém [1], [11]. Hién nay, nguoi str dung da cd thé
dang ky mién phi cac dich vu dinh vi ma hé théng
cung cép cho thiét bi cla minh tai dia chi
http://vngeonet.vn. Toa do phang va dd cao xac
dihh bang tram CORS duwoc st dung trong nhiéu
muc dich khac nhau. Du st dung trong muc dich
nao, cac chuyén gia oong nghé dja khéng gian can
phai biét @ chinh xac cla hé théng toa do nay.

Email: nguyenvansang@humg.edu.vn

Bai bao nay trinh bay phwong phap danh gia do
chinh xac toa d6 phang (x,y) xac dinh bang cong
nghe CORS béng cach do nhiéu I&n trén cung mot
diém va do trén cac diém chuédn da biét toa dd
chinh xac. Co sé& khoa hoc va phuong phap luan
nghién cltru da duoc klem chirng tlr két qua thue
nghiém do dac va xur Iy s6 liéu tiv cac diém thudc
hé théng tram CORS cuia Viét Nam.

2. Phwcmg phap danh gia dd chinh xac toa
dé phang xac dinh bang CORS

2.1. Céc yéu t6 anh hwong dén dé chinh xdc
toa d6 dwoc xdc dinh bang CORS
Bd chinh xac toa do phang (x,¥) xac dinh bang

‘hé thong tram CORS c6 thé chiu anh huéng cla

cac yéu t6 sau day [5]:

> Anh hwéng cha sai sb vi tri tram CORS: vj tri
dat tram CORS la co s& dé tinh toa dd va do cao
clia cac diém dinh vi dong. Trwde khi dua tram
CORS vao hoat déng, trarn CORS can dwoc do nbi
Vi toa do va do cao quéc gia. Sai sb vi tri diém
tram CORS dugc coi 1 sai s6 sb liéu gbc khi dinh
vi diém cho céac diém dong,

» Anh huéng do sai sb cla may thu: méi loai
may thu GNSS cé dd chinh xac khac nhau, dwoc
dac trwng boi cac thong s6 ciia may. Bé chinh xac
clia may thu GNSS thweng dugc bidu dién bang
cbng thirc:

Mom=%(a+bxD), mm., (1
Trong d6: a - Sai s6 cb dinh cia may, mm; b - Sai
s6 bién déi theo khoang cach D trong moi trwerng ly
twéng, mm;

> Sai so do dinh tdm, can may: khi do doéng, may
thu dwoc gan Ién sao do. Trén sao do co gan bot thay
dé can bang may. Sao do thwerng co chiéu dai 1,8+2
m. Sai sO do can may sé phu thudc vao dd nhay cla
bot thiy va viéc can may clia ngudi do. Trong treong
hop yéu cau dé chinh xac cao, co thé st dung thiét bj
kep sdo do dé can bang chinh xac bot thay;
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> Sai s do do tré tin hiéu truyén tin hiéu: Khi
dinh vi bang tram CORS don, tin hiéu tir may tram
CORS truyén dén may dong qua Internet, trong
trwong hop may rover duoc gan lén thiét bi di
dong, vira di chuyén vira do, néu tin hiéu truyén bj
cham thi s& anh hwéng dén do chinh xac xac dinh
vi tri diém vi khi tin hiéu truyén dén, may ddng da di
chuyén di cho khac

» Sai so do sb hiéu chinh ciia hé thong tram
CORS: mo6i hé théng tram CORS co str dung cac
k¥ thuat xtr Iy va tinh toan sé hiéu chinh khac nhau.
Méi phwrong phap cé cac dac diém va cho dd chinh
Xac tinh s6 liéu chinh khac nhau. Cé cac phuong
phap xr ly nhw: k§ thuat x&r ly tram tham chiéu ao
VRS (Virtual Reference Station); ky thuat FKP
(Flachen Korrektur Parameter); ky thuat MAX
(Master AuXiliary Corrections); ky thuat IMAX
(Individualized-Master Auxiliary). H& théng CORS
cua Viét Nam st dung ky thuat VRS [91.

2.2. Panh gid do chinh xdc bang cédch do
nhiéu Ian trén cing mét diém

Dé danh gia dé chinh xac cla toa déd xac dinh
bang CORS chung ta tién hanh do nhiéu 1an trén
cling mét diém & cac thoi gian khac nhau. Gia sty
tai cac thoi diém t do duoc cac toa do 1a x; va v,
Chung ta co6 dwoc day tri do nhiéu 1an cia ciing
mot dal Iu’omg X1y X240y Xiyerey Xn VA X4, Xa,.00y Xiyoos X
n la sé lan do. Theo [3], [4] gia tri xac suat la gia tri
trung binh cla cac trj do:

X = Z::1xi . — Zirlﬂy‘
B n

P Y "T-- (1)
Chénh léch gilra cac tri do va tri trung binh
dwoc tinh; ;
VXi=Xi-X1B; VYi=Yi-YTB. (2)

Do chinh xac cla toa dé dwogc tinh theo cong
thirc Betxen [3]:

m =+ (vx.vx); m, =+ (vy.vy)_ (3)
n-1 n-1

Do chinh xac cua vi tri diém:

m? =m? +m?, (4)

B¢ chinh xac danh gia theo phwong phap nay
dac trung cho dé “chum” cua tga do xac dinh bing
tram CORS.

2.3. Danh gla dé chinh xdc bang cdch do trén
cdc diém chuan di biét toa dé

pé danh gia d6 chinh xac theo phwong phap
nay, can c6 toa dd clia cac diém da duoc xac dinh
chinh xac (vi du xac dinh béng phwong phap do
tinh). Toa d6 cac diém nay 14 X,, X,,... X va v,
Xy ¥y: N la s6 diém do. Cac diém nay lai duoc
xac dinh toa d6 badng CORS va nhan duoc toa do

| CONG NGHIEP M0. SO 5 - 2020

1& X1, X2,..., Xn) Y1, Y2500y Yoo TU day tinh dwoc chénh
|éch gilra toa dd do dwoc bang CORS va toa do
chinh xac da biét trwdc:
Axi _xi‘Xw Ayi "Yi_yz- (5)
Coi cac chénh léch Ax, va Av, nhw céc sai s
thwe cda tri do x, va v, dd chinh xac toa do duoc
danh gia theo cong thirc Gauss [4]; ‘

my =g [OXA . [ay.ay) ©)
n n

Do chinh xac cha vi tri diém duoc xac dinh nhw
cong thirc (4).

3. Thye nghiém danh gia dé chinh xac toa
dé phang xac dinh bing CORS & Viét Nam

Trén co s& ly thuyét néu trén, chwong trinh thuwe
nghiém do dac va danh gia do chinh xac cla toa
dd xac dinh bang CORS & Viét Nam da duwoc tién
hanh. Thyc nghiém chia lam 2 trwong hop: do
nhiéu 1an trén cling mét diém va do trén cac diém
da biét toa do. Do dac duoc thwe hanh bang may
thu Ainav-RTK CORS.

Ainav-RTK la dong may thu GNSS duwgc san
xuét tai Viét Nam béi coéng ty Aitogy.,JSC. May co
thé thu tin hiéu tir 05 loai vé tinh hién co trén thé
gigi: GPS, GLONASS, COMPASS, GALILEO va
QZSS. b6 chinh xac dinh vj dong xt ly tirc thoi &
mtrc 1cm. Thoi gian khéi do nhanh (30-60s). Day
di cac phwong thirc truyén div lidu: mang 3G,
Radio va mang Iwgi tram CORS toan quéc. Trén
hinh H.1 1a hinh &nh may thu AiNav-RTK [8].

H.1. My thu AiNav-RTK

3.1. Thwe nghiém ddnh gid d6 chinh xdc
bang do nhiéu lan trén cung mét diém

Trong treong hep nay tién hanh dung may tai
mot diém ¢b dinh (diém CT- -02) va tién hanh ghi
nhan két qua sau cac khoang thoi gian lién tuc sau
mdi 5 phat. Thuc nghiém duoc do chiéu muén ngay
10/4/2020 va sang ngay 11/4/2020. Két qua thuc
nghiém dwoc trinh bay trén Bang 1 [7].
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fl cim

Béng 1. Két qué thurc nghiém dénh gia dé chinh

xéc béng do nhiéu l&n trén cung mot diém

Lando x (m) y(m) [vx(m)|vy (m)
1 2328723.557 [581938.122(-0.009/-0.003
2 | 2328723571 [581938.122| 0.005 [-0.003
3 | 2328723.580 [581938.120| 0.014 [-0.005
4 | 2328723.572 |581938.120( 0.006 [-0.005
5 | 2328723.569 [581938.121| 0.003 [-0.004
6 | 2328723.561 |581938.119(-0.005|-0.006
7 | 2328723.569 |581938.168| 0.003 |0.043
8 | 2328723.578 [581938.149| 0.012 |0.024
9 | 2328723.570 |581938.120| 0.004 |-0.005
10 | 2328723.562 (581938.116(-0.004]-0.009
11 | 2328723.559 (581938.119(-0.007|-0.006
12 | 2328723.562 [581938.122(-0.004 {-0.003
13 | 2328723.564 |581938.116(-0.002[-0.009
14 | 2328723.555 |581938.131(-0.011/0.006
15 | 2328723.563 [581938.119(-0.003[-0.006
16 | 2328723.565 |581938.123|-0.001-0.002
17 | 2328723.562 [581938.120[-0.004 [-0.005
18 | 2328723.566 |581938.123| 0.000 |-0.002
TB | 2328723.566 [581938.125

[IE XIM CHUNG

Toa d6 trung binh clia diém do duwoc tinh trung
binh tir 18 két qua do trong Bang 1 xac dinh theo
cdng thire:

T o D

X ;
B 18 B 18

(7)

va duoc ghi & dong cudi cling cla Bang 1. Chénh

léch toa dd cua cac thoi diém do so voi gia tri trung

binh dwoc tinh:
VX[=Xi-XT8; VYi=Yi-YT8. (8)
Két qua danh gia dwoc do chinh xac:

i, :Jr‘/(vx.vx) :+\/0,000773 ~0,007 m. (9)

n-1 17

m, = i\/("y"’y) = i‘jo,oozggz ~0,013m. (10)
n-1 17

m,=£0,015 m. (11)

Tl két qua danh gia nay nhan thdy: dd chinh
xac clia toa do xac dinh bang céng nghé CORS dat
rat tot.

3.2. Thue nghiém danh gia dé chinh xdc bang
cdch do trén cdc diém chuan da biét toa d6
chinh xdc

So d6 khu thie nghiém thé hién trén hinh H.2.
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H.2. So db khu vure thue nghiém
Bang 2. Két qua thuc nghiém trén céc diém chuan

N | Tén iém L__T0a dd do bang GNSS tinh Toa dd do bdng CORS Chénh léch

X (m) y (m) X (m) y (m) Ax (m) Ay (m)
1 D012 2329360.637 581523.149 2329360.627 581523.135 -0.010 -0.014
2 D013 2329404 .591 581574.671 2329404 .547 581574.669 -0.044 -0.002
3 D014 2329425.303 581430.723 2329425.262 581430.686 -0.041 -0.037
4 D016 2329373.936 581434.643 2329373.926 581434.629 -0.010 -0.014
5 D010 2329382.014 581465.300 2329381.987 581465.285 -0.027 -0.015
6 D040 2323833.236 577400.333 2323833.178 577400.291 -0.058 -0.042
7 D024 2331839.218 563822.481 2331839.149 563822.480 -0.069 -0.001
8 D021 2331835.102 | 563891.362 2331835.123 563891.367 0.021 0.005
9 D022 2331872.170 563886.008 2331872.186 563885.998 0.016 -0.010

CONG NGHIEP MO. S35 - 2020 [l



BIA CO HOC, BIA TIN HOC, DIA CHAT, TRAC BIA

Khu vire thye nghiém bao gébm 3 khu (hinh H.2):
khu vie 1 tai Cong vién Hoa Binh ndm & phia Bac
Thd d6 Ha Noi voi dién tich hon 20 ha tai phwong
Xuan Pinh, quan Bac Tw Liém. Tai day dwoc b tri
05 diém; Khu vue 2 ndm & ven dwdng dé tai huyén
Phuac Tho, cach khu vc do tai Céng vién Hoa Binh
khoang 17 km vé phia tay. Tai day dwoc bd tri 03
diém do; Khu vwe 3 & dau cau Nga phwdng Tay
M. Tai day chi b tri 01 diém. Sé liéu do tinh dwoc
phong Trac dia-Dia hinh, Cuc Ban d6-B6 tdng tham
muwu cung cap [7].

Danh gia d6 chinh xac:

=iJ(Ax'A") —i\/0’013368 —0,039m. (12)
n 18

my'=+\/(Ay-Ay) :+\/0’03880 -=0,021m. (13)
n 18

mp=10,044 m. (14)

Tl két qua thwe nghigm cho thay: do chinh xac
clia toa d6 do bang cong nghé CORS dat dworc tot.
Sai s6 vi tri diém dat +0,044 m. Sai sb nay I6n hon
sai sb tinh theo cong thirc (11) vi trong d6 con
chira sai sb clia chinh nhitrng diém lam chuén. Sai
s6 nay phan anh day da dé chinh xac thuc té dat
duoc khi do béng cdng nghé CORS.

4. Két luan

T nhitng két qua nghién clru trén day, ching
t6i rat ra mot sb két luan:

» DO chinh xac cla toa dd do béng céng nghé
CORS c6 thé dwoc danh gia bang cach do nhiéu
l&n trén cung mét diém, tinh ra gia tri trung binh va
tinh sai sb trong phwong béng cdng thirc Betxen,
ho&c danh gia bang do trén cac diém da biét toa do
chinh xac, tinh ra chénh léch toa dd va tinh sai sb
trung phwong theo cong thirc Gauss;

» Toa do xac dinh béng cdng nghé CORS cua
Viét Nam c6 d6 chinh xac tét. Sai s6 vi tri diém khi
danh gia bdng cach do nhiéu lan trén cing mot
diém dat +1,5 cm; khi do trén cac diém chuan, sai
s vi tri diém dat +4,4 cm.0O
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Trach nhiém phap ly cua cac tac gia bai bao:
Céc téc gia hoan toan chju trach nhiém vé cac sé

liéu, ndi dung céng bé trong bai bao theo Luét Bao
chi Viét Nam

Tém tat: Trong nhitng ndm gén day, céng
nghé tram tham chidu hoat déng lién tuc (CORS)
duoc phat trién & nhiéu nuwéc trén thé gidi. Cuc
Do dac, Ban db va Théng tin dia ly Viét Nam duoc
giao nhiém vu xay dung hé théng tram CORS cho
Viét Nam. Dén nay, hé théng tram CORS da duoc
x8y ding, hoan thién va dang trong giai doan
hoat déng thir nghiém. Trude khi dwa hé théng
tram CORS vao hoat déng chinh thirc, can phai
danh gia dd chinh xac toa do cla cac diém xac
dinh bdng CORS. Bai béo trinh bay hai céch danh
gia dé chinh xéac cla toa do xéc dinh bdng CORS:
do nhiéu lan trén cung mot diém va do trén céc
diém chuén da biét toa dé. Két qua thuc nghiém
cho thdy toa dd xéc dinh bdng CORS cua Viét
Nam ¢6 dd chinh xéac tét. Sai sé vj tri diém dat
4,4 cm.

(Xem tiép trang 16)
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Nhung ciing khéng nén chon chiéu day tam dém
qué I&n vi s& lam cho chi phi véat ligu tang. Thong
thwong chiéu day tAm dém cho neo thuéng bang
tr 8+10 mm, chiéu day tAm dém cho neo cap tr
12+16 mm.0
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Tir khoa: tdm dém neo, chiéu day tam dém,
phéan b (g suat trong tdm dém, bién dang trong
tam dém

Trach nhiém phap ly cha cac tac gia bai bao:
Céc tac gia hoan toan chju trach nhiém vé cac sb

liéu, ndi dung céng bé trong bai bao theo Luét Béo
chi Viét Nam

Tom tat: Tam dem la mét trong nhimng bd phan
quan trong cau thanh nén két cau chéng neo.
Bai viét st dung phwong phap sé xay dung mé
hinh véi kich thuée lwdi (chiéu daixréngxcao=
6x0,6x4 m), ldp dat thanh neo vao gitta mé hinh
voi kich thuéc tdm dém bang 150%x150 mm. Mo
phong anh hwong ctia chidu day tdm dém neo
dén phéan bé tng suét tfep tuyén va bién dang
tiép tuyén trén bé mat tam dém. Két qua nghién
ctru cho thay rat ré sw énh huwéng caa chiéu day
tdm dém dén sy phén bé trng suét tiép tuyén va
bién dang tiép tuyén trong tam dém, cang e két
qua nghién ctru g:up cho céac don vj thiét ké thi
céng co co SO dgé lira chon kich thwéc cho tam
dém neo.

Research effects of bolt plates thickness
to tangential stress and deformation
distribution in plates
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. SUMMARY
The rock bolt plates is one of the |

| important components constituting the bolt |

ructure. The paper uses numerical method
to build the model with the mesh size |
(|ength><WldthXhEIth‘6XO 6x4 m), install a §

. bolt in the middle of the model with the size |
. of the plates.is 150%x150 mm. . Studies the

effect width and thickness of the sguare |
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, |
constructing company have the basis for :
selection dimensions of rock bolt plates.

| Reference Station has been developed ing
. ‘many - countries around
. Department  of

- CORS into operation,
| assess how accurate the coordinates of the
| points determined by CORS are. The pape

| presents two ways to assess the accuracy o

| coordinates determined by CORS: multiple |

I measurements on

DANH GIA BO CHINH XAC...

(Tiép theo trang 70)

The accuracy assessment of coordinates
determined by Continuously Operating
Reference Stations of Vietham

SUMMARY

In recent years,” Continuously Operating | 1
the world. Thel
Survey, Maping and |
Geographic Information Vietnam is' assigned f

| to build the CORS for Vietnam. Up to now,
' this CORS has been completely built and is inf
| the testing operation stage. Before putting the

it is necessary to

the same point and}
measurements on controll points with known |
coordinates. Experimental results show thatf
coordinates determined by CORS of Vietnam

have good accuracy. The error of the position |

' reaches £ 4.4 cm.




