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Abstract. The Continuously Operating Reference Station (CORS) establishing based on the
GNSS system has been studying its ability to apply for general surveying and setting out task.
This paper studies to investigate the precision of the CORS technology in setting out the
central points to serve the survey work of road constructions. An experimental route was
designed and established on ground for setting out the central points by using two methods:
CORS and total station. The precision of CORS was then evaluated by comparing to the total
station method. The results showed that the precision of CORS can be satisfied to setting out
the central points in road constructions.
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Tém tit. Tram tham chiéu hoat dong lién tuc (CORS) xdy dung trén co s hé théng v¢ tinh
dan duong toan cau GNSS da va dang dugc nghién ciru kha ning dam bao do chinh xéc trong
do dac tric dia néi chung va bb tri cong trinh néi riéng. Bai bao nay nghién ctru khao sat do
chinh xac cong ngh¢ tram CORS don trong cong tac bb tri cac coc tim tuyén phuc vu thi cong
tuyén duong. Mot tuyén dudng thuc nghiém da dugc thiét ké va bd tri tim tuyén bang hai
phuong phap 1a sir dung may toan dac di¢n tr va sit dung phuong phap tram CORS. Sau do,
tién hanh danh gia do chinh x4c cua phuong phap tram CORS so véi phuwong phap truyén
thong 1a sir dung may toan dac dién tir. Két qua nghién ctru thuc nghiém chi ra ring phuong
phap st dung cac tram CORS c6 thé dam bao d6 chinh xac bé tri tim tuyén trong thi cong
tuyén duong.

Tir khéa: tram CORS, b tri tim tuyén duong, do chinh xac bé tri tim tuyén duong.

© 2020 Truong Pai hoc Giao thdng vdn tdi

1. PAT VAN PE

Hién nay, phuong phap truyen thong dé bd tri tim tuyén duong 1a tir toa do thiét ké cua
cac diém tim tuyen tinh toan cac yéu t6 bd tri, sau do st dung may toan dac dién tu (TDDT)
hay may kinh vi, bang phuong phap toa d6 cuc bb tri cac coc tim tuyén trén thyc dia. Yéu cau
cua phuong phap nay la cac diém khéng ché va cac diém bd tri phai thong hudng, sai s bb tri
céc diém phu thudc vao khoang cach tir diém bo tri dén diém dit may. Ngoai ra, d6i voi dang
dia hinh twong d6i phirc tap, viéc bd tri cic yéu td hinh hoc trong thi cong cac cong trinh giao
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thong tai Viét Nam thudng rat kho khan va mat nhiéu thoi gian thuc hién,déi khi 1am cham
tién do thi cong cac cong trinh.

Cong nghé CORS ting dung cong nghé vé tinh dan dudng toan céu GNSS vo6i phuong
phap do dong xtr Iy tirc thoi RTK (Real Time Kinematic) khong yéu cau su thong hudng mat
d4t nén c6 nhiéu thuén loi trong t6 chirc do dac so voi phuong phap truyen thdng sir dung may
toan dac dién tr. Tinh dén thoi diém hién tai, nhiéu qudc gia trén thé gidi di xay dung hé
thong CORS phuc vu vi¢c do dac do chinh xac cao [1]. Theo thong ké, trén thé gidi c6 hang
nghin hé thong CORS dang hoat dong, riéng khu vyc chau A ciing c6 hang tram hé théng
tram nay & cac quoc gia. Co thé ké dén nhu tai My, quan tric sy dich chuyen clia vo trai dat
va muc nude bién 1a mot trong nhitng tmg dung dic trung nhit ctia hé théng CORS [2]. Tai
Indonesia, st dung dir li¢u quan sat lién tuc tir cac tram CORS ¢6 thé dua ra nhitng dénh gia
cu thé vé khu vuc va cdc canh bao sdm vé cac tham hoa tu nhién bai CORS ¢6 kha nang xu ly
dir liéu thoi gian thyc voi d6 chinh xac cao [3]. Ngoai ra, CORS con dugc tmg dung dé dan
duong trong giao thong, quan 1y dét dai, tric dia, xdy dung, va khai thac khoang san, v.v...

Hién nay, Viét Nam dang trong qué trinh hoan thién xay dyung hé thong tram CORS quéc
gia chu tri bé1 Bo Tai nguyén va Moi truong bit dau thuc hién vao nim 2016, du kién duogc
hoan thanh vao nam 2020, gdm 65 tram thu tin hiéu vé tinh lién tuc 24/24 phan bd rai déu trén
toan 1anh thd tir Bic vao Nam [1]. Bén canh d6, du an cua Cuc Ban dd - Bo Téng Tham muu
d3 xay dung va dua vao sir dung 06 tram co s¢ thudong truc DGNSS/CORS dé phuc vu cho
viéc xay dung h¢ quy chiéu, hé toa do quan syu. Ngoai ra, du kién dén nam 2018 s& hoan thanh
lap dit toan bo 35 tram GNSS CORS trén pham vi lanh tho va trén mot s6 dao ciia Vit Nam
[4]. Tom lai, hién nay ca hai hé thong ndy déu dang trong thoi gian xay dung, chua hoan
thién. Do vdy, hé thong CORS hién chua duoc ung dung rong rii va chua cé cac quy trinh,
tiéu chuan cho viéc ing dung cong nghé CORS trong diéu kién Viét Nam.

Do vay, trong bai bao nay nhom tac gia nghién ctru khao sat do chinh xac cua cong nghé
tram CORS g dung trong bd tri tim tuyén duong phuc vu xdy dung cong trinh duong 6 to.
Pé phuc vu nghién ciru, mot tuyén thuc nghiém da duoc thiét ké va bd tri tim tuyén theo hai
phuong phap: tmg dung tram CORS va sir dung may toan dac dién tir. Két qua do dac thuc
nghiém cua ca hai phuong phap sau d6 dugc so sanh dé danh gia d chinh xac va kha nang
mg dung cta cong nghé tram CORS trong b tri tim tuyén dudng.

2. NOI DUNG

2.1. Nguyén ly ciia phwong phap do CORS

Hé théng tram tham chiéu hoat dong lién tuc (Continuously Operating Reference Station
- CORS) duogc lap dit may thu tin hiéu GNSS trén méc ¢ dinh, da xac dinh chinh xac toa do
va cO kha nang thu tin hi€u v¢ tinh GNSS lién tuc 24 gio moi ngay. Mot nhom céc tram
CORS lién két hinh thanh mang lu6i cac tram CORS (luéi tram CORS). Phuong phap do
CORS duoc chia thanh hai phuong phap do: phuong phdp do CORS don va phuong phap do
CORS mang.

Phuong phap do CORS don dugc van hanh trén nguyén tdc mot hodc nhiéu tram st dung
(Rover) lién két v6i duy nhat mot tram CORS gan nhit thong qua két néi radio hodc internet.
Tram cd dinh phuc vu do RTK cho phép xac dinh vi tri diém voi d6 chinh x4c td1 vai centimet
thong qua viéc xir 1y, tinh toan cac dudng co so (baseline) giita tram ¢b dinh va tram di dong
nham xéc dinh vi tri chinh xac cta tram di dong theo thoi gian thuc [1]. biéu nay giup cho
viéc xu ly cac duong co so tiép theo gitra tram ¢ dinh va tram di dong duoc thuc hién trong
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thoi gian rat ngin. Diém han ché cua phwong phap do CORS don 1a chi tng dung dugc trong
pham vi ban kinh hep khong qua 10km [1]. Trong pham vi nay d0 chinh xac xac dinh duong
co s ¢o thé dat téi 8mm + D x Ippm (Trong d6 D 1a khoang cach tir tram c¢b dinh dén tram di
dong). Do vay phuong phap nay chi s dung hiéu qua dé thanh 1ap mang ludi khéng ché tric
dia nho, do vé& chi tiét ban d6 va din dudng chinh xac ¢ cu ly gan.
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Hinh 1. Nguyén ly hoat dong cta tram CORS.

Bén canh d6, phuong phap do mang luéi CORS hoat dong dura trén nguyén tic mot hoic
nhiéu tram st dung lién két voi nhiéu tram CORS g?m khu do tao thanh mdt mang ludi do
CORS. Nguyén 1y ctia phuong phap nay 13, cac tram CORS c¢6 bd tri cac may thu da tan dé
xé4c dinh toa do voi do chinh xac cao. Mat do cac CORS duge bd tri theo cac bic véi khoang
cach tir 50km t&i 100km maot tram. S6 liéu do dugc chuyén vé trung tim xur Iy dé tinh toén ra
céc thong s6 cai chinh, sau d6 nguoi st dung cac may di dong s& két ndi théng qua giao thic
GPRS (hoic twong duong) dé co dugc sb liéu cai chinh nay. Uu diém 16n cta hé thong tram
NRTK CORS la kha ndng mo rong vung phu tin hi¢u cai chinh, d6 chinh xéc tr 1-2cm [1] va
dic biét 1a giam thiéu tdi da sb lugng tram cb dinh (Base).

2.2. Yéu cau d9 chinh xic ciia cong tic bd tri mit bang trong giai doan thi cong tuyén
duong

Bang 1. Sai s6 cho phép vé cac yéu t hinh hoc cua nén duong sau thi cong TCVN 9436-2012 [5].

Loai va cip hang duong

1.Bé rong dinh nén

nho hon thiét ké

nho hon thiét ké

Yéu to Dudng cao the Dudng cao the Cach kiém tra
chp I IL, 111 cAp IV, V, VI
Khong duoc Khong duoc

50 m dai do kiém tra mot vj tri

2.6 dbc ngang va

C{r 50 m do mot mit cit ngang

tuyén (mm)

. + + .
do doc siéu cao (%) +03 +05 bang may thuy binh
A 14 Khéng duoc doc | Khong duge doc | Ctir 20 m do mét vi tri bang cac
Y 7 *, 7 *, * *
3-Dodoctaluy (%) | o ihidi ké +10 | hon thiét k& +15 | may do dac
AVi trf fruc tim Cir 50 do kiém tra mot diém va
o : 50 100 cac diém tiép dau (TD), tiép

cudi (TC) cua duong cong.

D6 chinh xac thi cong nén miat duong 6 t6 duge quy dinh theo tiéu chuén TCVN 9436-
2012 “Nén duong 6 t6 - thi cong va nghiém thu” voi sai s6 cho phep (so vdi thiét k&) vi tri
tryc tim tuyén duong 13 Scm d6i voi duong cao toe cp I 11, III va 10cm ddi véi dudng cap
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IV, V, VI thé hién trong bang 1 [5]. Tiéu chuin vé d6 chinh xac nay dugc véan dung trong thuc
tién thi cong tuyén duong bang cach, & cac giai doan thi cong nén mat duong (cac giai doan
chat tai hay tham nhua), vi tri mat bang tim tuyén duong dugc do kiém tra timg giai doan
bang tmg dung may toan dac dién tir, sau d6 so sanh voi thiét ké va han sai trong tiéu chuan.
Do vdy, c6 thé van dung rang, cong tac trac dia phuc vu bd tri tim tuyén duong trong thi cong
duong 6 t6 phai dam bao sai sb b tri cac diém tim tuyén khong dugce vuot qua sai sb gidi han
cho phép quy dinh trong tiéu chuan TCVN 9436-2012.

2.3. Phwong phap nghién ctru danh gia d¢ chinh xac cia phwong phap do

Do chinh x4c cia phuong phap duoc dé xuit danh gia thong qua hai bude: (1) danh gia
do chinh xac cua phuong phap do CORS trén co so 1y thuyet do nhiéu 1an cung d6 chinh xac
cua mot dai lugng; (2) so sanh do 1éch Kkét qua bd tri bang cong ngh¢ tram CORS véi Kkét qua
bb tri bang may toan dac dién tir.

Trong nghién ciru truge [6], do chinh xac cua ban than phuong phap do CORS dya trén
co so 1y thuyét do nhidu 1an mot dai lugng da duoc danh gia va két qua chi ra rang: phuong
phap do CORS dam bao do chinh xac thanh 1ap luéi dudng chuyén cap hai phuc vu khao sat
duong 6 6 theo tiéu chuan TCN 263-2000. V4i quy dinh yéu cau do chinh xac b tri tim
tuyén duong 1a twong duong véi yéu cau do chinh xac cila ludi duong chuyén cap 2 trong giai
doan khao sat (khong vuot qua Scm ddi voi tuyén duong cép I, II, III va khong vuot qua
10cm ddi véi tuyén duong cap IV, V, VI), c6 thé khang dinh rang do chinh x4c ctia ban than
phuong phap do CORS c¢6 thé dam bao do chinh xac bd tri tim tuyén duong.

Trong nghién ctru nay, nhom tac gia tién hanh khao sat do chinh xac ctia phuong phap do
CORS trong bb tri tim tuyén thong qua viéc so sanh két qua bd tri thyc nghiém voi phuong
phép truyén thng bang tmg dung bang may toan dac dién tir. Két qua do léch giira hai
phuong phap duoc ddi sanh véi quy dinh trong tiéu chudn TCVN 9436-2012. Phuong phap
nghién ctru dugc thyc hién trén co s& so sanh d chinh xac gitta hai phuong phap thuc hi¢n
qua céc budc sau:

- Toa d0 thiét ké cua cac diém tim tuyén thuc nghiém dugc b tri ra thuc dia bang hai
phuong phéap 1a CORS va toan dac dién tur.

- Cac diém bd tri bang phuong phap CORS va béng mdy toan dac dién tir dugc do lai
bang may toan dac dién tir dé xac dinh toa do bd tri ctia cac diém.

- Tinh d¢ 1éch gitra toa do thiét ké va toa do bd tri bang may toan dac dién tu dé danh gia
d06 chinh xac ctia phuong phap truyén thong sur dung trong thue nghiém.

- Tinh d 1éch toa d¢ giira diém bd tri bang phuong phap CORS va diém bb tri bing may
toan dac. Panh gia theo ti€u chuan yéu cau dg chinh xac theo nhoém cong thirc sau:

Gia thiét, gia tri toa do thiét ké cua diém i 1a xi va yi; gid tri toa do cia cac diém bd tri
CORS do bang may TDDT tai diém i lax’i va y'i . Tu d6 s€ tinh duoc cac gia tri d6 léch thanh
phan va gia tri do léch tong hop theo cac cong thirc (1) va (2).

Axi = Xi—x; Ayl Yi— (1)
ﬂ.p = 4 Ax? + ﬂ.}’z (2)

Trong do6: Ax1a gia tri d6 1éch theo phuong x; Ay la gia tri d6 léch theo phuong y; 4p la gia
tri do 1éch vi tri diém. Tir do 1éch toa do toan phan gitra hai phuong phap, két hop voi do
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chinh x4c cua ban than phuong phap toan dac dién tir, d6i sanh véi tiéu chudn yéu cau do
chinh x4c, tir 46 dua ra duoc danh gia vé do chinh xac cua tng dung céng nghé tram CORS.

3. THUC NGHIEM
3.1. Gi6i thi¢u tuyen thuc nghiém

Dé thyc nghiém khao sat do chinh xac cong tac bd tri tim tuyen dudng bing cong ngh¢
CORS don, khu vuc duge chon dé thue nghiém la doan duong Db Xuan Hop véi dau tuyen
giao voi Tran Hitu Dyc va cudi tuyen g1a0 v6i duong Tan My, cach san van dong quoc gia
My Pinh khoang 500m. Tram CORS gan nhét duoc dit tai Cong ty ¢d phan Nguyén Kim: L6
46 T6 9 khu gian dan M9 Lao, P. Mo Lao, Ha Pong, Ha No6i, Viét Nam; khoang cach dén khu
vuc thyc nghiém la 5.6km.

Tai khu vuc thuc nghiém, 02 diém khéng ché co so hang IV dugc thanh 1ap béng cong
nghé GPS tinh va 03 diém dudng chuyén cap 2 dugc thanh 1ap bang may TPDT véi do chinh
xac dam bao theo yéu cau. Toa do cac diém ludi khéng ché mit bang sau khi binh sai va sai
s6 trung phuong tuong tmg trong hé toa do qudc gia VN-2000 kinh tuyén truc 105°00” mui
chiéu 3%, duoc thé hién trong bang 2.

Béang 2. Toa d6 cac diém luéi khéng ché phuc vu bd tri tuyén thuc nghiém.

S6 T(:en Toa d¢ Sai s6 vi tri diém

T diém X(m) Y(m) (mx) (my) (mp)
1 116437 | 2321949,13 | 579987,381 | ------- | ----mem | me-ee-
2 GPS01 | 2326321,166 | 579362,638 | 0,001 | 0,001 | 0,002
3 GPS02 | 2325965,011 | 578933,534 | 0,001 | 0,001 | 0,002
4 DCO01 | 2326353,124 | 579218,375 | 0,004 | 0,004 | 0,005
5 DC02 | 2326146,703 | 579166,749 | 0,005 | 0,004 | 0,006
6 DC03 | 2325952,541 | 579087,369 | 0,004 | 0,004 | 0,005

Tim tuyén thyc nghiém duoc thiét ké trén ban v& khao sat 13 mot tuyén thang gém c6 21
diém. Hinh 2 mo té4 vi tri truc quan cta tuyén thyc nghiém trich xuat tir ban d6 3D cua google.

Hinh 2. Vi tri va ban vé thiét ké tuyén thuc nghiém doan b6 Xuan Hop - Tran Hiru Duec.
3.2. T6 chitc do dac thue nghié¢m

Dé thyc hién cong tac thyc nghiém bd tri tim tuyén duong bang cong nghé CORS trén
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tuyén thyc nghiém, st dung may GPS T300 cua hang Comnav [7] ddng thoi sir dung CORS
ctia Cong ty c6 phan Cong nghé Nguyén Kim [8] va sir dung mot may TDDT TCR703 cia
hang Leica vdi d0 chinh xac do goc 3 va do canh (3+2ppm). Qué trinh thuc nghiém dugc mod
ta nhu hinh 3.

A . R ) .
B6 tri diém bang »| Do xicdinh toadd
B congnghé CORS bang TDDT
Tuyén J \ .
So sanh
shig - - N do léch
thue nghi¢m Bé widiémbing || Poxac dinh toado
congngh¢ TDDT bang TDDT
J \

Hinh 3. So d6 mé ta qu4 trinh thyc nghiém.

Quy trinh b tri tim tuyén dang bang tmg dung CORS duogc thyc hién qua hai bude: (1)
két ndi tram CORS cho cac may rover tai diém goc (Hinh 4a); (2) nhap toa dé diém tim bd tri
vao may, sau do di chuyén rover theo huéng chi dan trén may do cho dén khi xac dinh chinh
xéc vi tri diém can bd tri (Hinh 4b).

Tuyén thiét ké sau d6 dugc bd tri bang may TDDT TCR703 tir cac diém khong ché
dudng chuyén da thanh 1ap trén khu vyc thuc nghiém. Str dung may TDDT TCR703 két hop
v6i guong va kep sao dé do lai toa do cac diém bd tri bang ca hai phuong phap.

(@ (b)
Hinh 4. Hinh anh c6ng tac thuc nghiém bd tri tim tuyén duong bang cong nghé CORS.

3.3. Panh gia d¢ chinh xac

Dé két qua so sanh dam bao d9 tin cdy, viéc b6 tri diém tim tuyén duong bang cong nghé
CORS va b tri dlem tim tuyén duong bang may TBDT dugc tién hanh doc lap nhau trén
cing mot diéu kién vé dia hinh, cing cac yéu t6 ngoai canh, theo cac khung thoi gian khac
nhau va nguoi thuc hién khéac nhau.

Két qua toa do cua cac diém tim tuyén bd tri theo hai phuong phap dugc do lai bang may
TDDT dung dé so sanh xéac dinh dd 1¢éch theo hai budc:

(1) So sénh toa do diém b tri bing may TDDT voi toa do thiét ké clia tuyén, két qua do
léch thé hién trong bang 3.

(2) So sanh toa do diém b tri theo hai phuong phap CORS va TPPT, két qua d6 1éch
thé hién trong bang 4.
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Biéu dd so sanh d6 1éch cac phuong phéap bb tri thé hién trong hinh 5.
Bang 3. Két qua do l¢éch toa do thiét ké va toa do b tri khi sur dung may toan dac dién tu.

STT Ten D§ léch STT Ten D§ 1éch
diem | AX(m) | AY(M) | AP(m) diem | AX(m) | AY(m) | AP(m)
1 T1 0,001 | -0,001| 0,002 | 12 | T12 | 0,000 | -0,002 | 0,002
2 T2 -0,001| 0,004 | 0,004 | 13 | T13 0,001 | -0,004 | 0,004
3 T3 0,001 | 0,003| 0,003| 14 | T14 | -0,001 | 0,002 | 0,002
4 T4 | -0,003| 0,001| 0,003| 15 | T15 | -0,002 | 0,003 | 0,003
5 T5 -0,004 | 0,007 | 0,008 | 16 | T16 0,000 | -0,002 | 0,002
6 T6 0,001 | 0,001| 0,001| 17 | T17 | 0,000 | 0,001 | 0,001
7 T7 -0,002 | -0,001| 0,002 | 18 | T18 | -0,001 | 0,003 | 0,003
8 T8 | -0,004 | 0,002 | 0,005| 19 | T19 | -0,004 | 0,000 | 0,004
9 T9 -0,001| 0,000 | 0,001| 20 | T20 | 0,000 | -0,005| 0,005
10 T10 0,000 | 0,004 | 0,004 | 21 | T21 0,002 | 0,006 | 0,006
11 | Ti1 | -0,002 | -0,003 | 0,003
Bang 4. Két qua do léch giira toa 6 bd tri bang may TPDT va cong nghé CORS.
STT 'Ij?n D léch STT Tgn Do léch
diem | AX(m) | AY(m) | AP(m) diém | AX(m) | AX(m) | AY(m)
1 T1 0,039| 0,029| 0,049 12 | T12 | 0,001 | -0,011| 0,011
2 T2 0,038| 0,031| 0,049| 13 | T13 | 0,005 | -0,022 | 0,022
3 T3 0,037| 0,033| 0,050| 14 | T14 | 0,013 | -0,009 | 0,016
4 T4 0,019| 0,029| 0,035| 15 | T15 | 0,012 | -0,007 | 0,014
5 T5 0,018| 0,033| 0,038| 16 | Ti6 | 0,004 | -0,018 | 0,018
6 T6 0,019| 0,048| 0,051| 17 | T17 | 0,004 | -0,003 | 0,005
7 T7 0,033 | 0,023| 0,040| 18 | T18 | -0,015| -0,011| 0,019
8 T8 0,029 | -0,002| 0,029 19 | T19 | -0,011| -0,032 | 0,033
9 T9 0,019 | -0,001| 0,019| 20 | T20 | -0,036 | -0,039 | 0,053
10 T10 0,030 | -0,014| 0,033| 21 | T21 | -0,025| -0,024 | 0,034
11 | T11 | 0,005| -0,013| 0,014

Trong do: Ax la gia tri d¢ 1éch theo phwong X, Ay la gia tri d 1éch theo phuong y (theo
cong thirc 1); Ap 1a gié tri do 1€ch vi tri di€ém (theo cong thic 2).

Nhan xét:

Tir két qua tinh toan trén day c6 thé nhan thay rang: do léch toa do cua cac diém tim
tuyén bd tri bang phuong phap sir dung may toan dac dién tir so vai thiét ké co gia tri rat nho
(< Iem) dugce thé hién trong bang 3 va hinh 6. So sanh v&i do 1éch giéi han cho phép theo tiéu
chuin (£5cm), phuong phap str dung may toan dac dién tir trong thyc nghiém cua dé tai nay
c6 d tin cdy cao, co thé sir dung 1am co s& dé so sanh, danh gia do chinh xac ctia phuong
phap CORS.
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Hinh 5. Biéu do so sanh dg léch toan phan céc phwong phdp bé tri.

Két qua so sanh do 1éch toan phéan giita hai phuong phap bé tri 1a TDDT va CORS cho
thiy rang, gia tri do léch (AP) 1a tvong dbi nho. Cu thé, gi tri do léch trung binh 13 0.03m, gia
tri 16n nhat tai diém T20 1a 0.053m, gia tri nho nhét tai diém T17 14 0.005m. Théng ké cho
thay, c6 9.5% gia tri do léch 16n hon 0.05m va nhé hon 0.1m thoa méan yéu cau d chinh xac
b tri tim truc tuyén dudng cao toc cap IV, V, VI; ¢6 90.5% cac gia tri do léch déu nho hon
0.05m thoa min yéu cau do chinh xac bd tri tim truc tuyén dudng cao toc cap I, II, III, thé
hién trong bang 4 va hinh 6.

4. KET LUAN VA KIEN NGHI

Bai bao da tién hanh khao sat do chinh xac bé tri tim tuyén duong bang cong nghé tram
CORS. Két qua nghién ctru va thyc nghiém c6 thé dua ra két luan nhu sau:

- Ung dung cong nghé CORS trong cong tac bd tri tim tuyen dudng la phu hgp voéi ly
thuyét va dép ung duoc yéu cau do chinh xac vi tri truc tim tuyén duong theo tiéu chuin
TCVN 9436-2012.

- Mic du dé tai chua thyc hién danh gia chi tiét vé tinh hiéu qua cua Gmg dung cong nghé
CORS so v6i phuong phap truyén théng 1a sir dung may TDDT. Tuy nhién, nhém tac gia
nhan thiy rang, img dung cong nghé CORS thé hién rd tinh hidu qua vuot trdi vé thoi gian
thuc hién do dac hién tmO’ng va thuin tien trong diéu kién dia hinh phuc tap do khong phai
thanh 18p mang ludi khong ché nhiéu cép nhu phuong phap truyén thong, dic biét khi kha
ning thong hudng mit dat rat kho khan.

- Can c6 nhiéu hon nhirng két qua thuc nghiém trén cac tuyén duong co chiéu dai 16n
hon, mirc d6 kho khan va d phtic tap cta dia hinh cao hon nham danh gia chinh xac hon vé
dd chinh xac, wu, nhuge diém cling nhu kha nang 4p dung cua cong nghé¢ CORS dé b tri tim
tuyén dudng trong giai doan thi cong. Bén canh d6, can thiét khao sat va danh gia do chinh
xac gitta hai phuong phap do don va do mang ludi khi trng dung cong ngh¢ do CORS.
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