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Abstract. Continuously Operating Reference System (CORS) has been establishing with its
density covering from Northern to Southern to apply for geodetic surveys in Vietnam.
Currently, CORS station is studied to investigate its precision and how to apply it more
effective in different areas, especially in construction survey. This paper studies ability of
CORS application in establishing large-scale map and setting-out road construction. A real
project of road construction is used to investigate the precision of CORS station in
establishing the large-scale map and layout the central points of road in construction stage.
CORS measurement results in experiment are compared to the accuracy technical standards of
each item and other traditional methods to assess the precision of CORS measurement, then,
the ability of CORS application could be proposed to use in road constructions. The results
show that, the precision of CORS measurement satisfy to establish the larg-scale maps and
layout the central points of road constructions. According to experiment, CORS application
shows more effective than other traditional methods in measurement on side.
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Tém tit. Tram tham chiéu hoat dong lién tuc (tram CORS) di dugc xay dlmg va dang hoan
thién mat do phu trim tir Bac vao Nam dé phuc vu cho cong tac do dac trac dia tai Viét Nam.
Hién nay, tram CORS dang dugc nghién ciru, khao sat dé ung dung hiéu qua trong cac linh
vuc do dac khac nhau, dac biét 1a linh vuc xay dung cong trinh. Bai bao nay nghién ctru kha
nang ung dung cong ngh¢ tram CORS trong khao sat va bd tri tuyén dudng. Mot tuyén duong
thudc du an thuc t& da duoc sir dung dé khao sat 6 chinh xac cia tng dung cong ngh¢ tram
CORS trong cong tac khao sat thanh 1ap ban d6 ty 1& 16n va cong tac b tri tuyén thudc giai
doan thi cong. Két qua do bang tram CORS dugc ddi sanh véi tiéu chuan ky thuat quy dinh
do chinh xéc cho ting hang muc twong tmg va cac phuong phap do dac truyén thong dé danh
gia d9 chinh xdc, tir do dé xuit kha niang Ung dung cong ngh¢ ndy trong khao sat va b tri
tuyén duong. Két qua nghién ctru chi ra rang, cong ngh¢ do bang tram CORS dam bao do
chinh xac thanh 1ap ban d6 ty 18 16n va bé tri tuyén duong. Thong qua thuc nghiém, ung dung
tram CORS thé hién rd rét tinh hiéu qua cua cong tac do ngoai nghiép so vdi cac phuong phap
truyén thong.

Tir khoa: tram tham chiéu hoat dong lién tuc, ban d ty 1¢ 16n, bd tri tuyén dudng, tiéu chuin
ky thuat vé do dac trac dia.

© 2022 Truong Dai hoc Giao thong Van tdi

1. PAT VAN DE
Cong tac tric dia phuc vu khao sat va bb tri tuyén duong bao gdm hai nhiém vu chinh 1a
khao sat thanh 1ap ban do dia hinh phuc vu cho cac budce thiét ke, trong d6 budce thict ké ky
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thudt yéu cau ban do dia hinh ty 1& 16n dén 1:500; va thyc hién bd tri chi tiét tuyén duong
trong giai doan thi cong. Nhiém vu clia cong tac tric dia trong giai doan khao sat tuyén duong
thyc hién hai noi dung 1a thanh lap luéi khong ché duong chuyén cp 2 phuc vu khao sat va
do v& chi tiét thanh 1ap ban dd dia hinh ty 1€ 1on. D6 chinh xac giai doan khao sat phai dam
bao theo yéu cau do chinh x4c quy dinh theo Thong tu 68/2015/TT-BTNMT [1]. Cong tac bd
tri tuyén duong & giai doan thi cong phai dam bao d6 chinh xac quy dinh theo tiéu chudn ky
thuat 22TCN 263-2000 vé Quy trinh khao sat duong 6 t6 [2]. Cac phuong phap do, thiét bi do
dugc quy dinh trong céc tiéu chuan k¥ thuat vé khao sat va thi cong tuyén duong 1a tng dung
may toan dac dién tur va cong nghé GNSS [1].

Cong nghé tram tham chiéu hoat dong lién tuc (CORS) dugc phat trién dua trén nguyén
ly cua phuong phap GNSS-RTK va dd dugc ing dung phd bién & cac nude phat trién trén thé
gidi. My 1a qudc gia di dau trong phat trlen tram CORS dé phuc vu cho cic muc dich khac
nhau trong d6 c¢6 do dac tric dia. Mot sé nghién ciru ing dung tram CORS trong cong tac
quan tric da duoc thuc hién tir rat sém. Chang han nhu nghién ciru img dung dir liéu cua cac
tram CORS phén bd khap thé gidi dé xay dung mo hinh chuyén dich cta 16p vo trai dét trén
pham vi toan cau. Mot nghién ctru khac cta Snay (2008) dé su dung tram CORS dé phan tich
su thay d6i muc nude bién doc theo bd bién My va Canada vé6i do chinh xac Ién dén phan
muoi milimet [3]. Bén canh d6, hé thong cac tram CORS da dugc phat trién manh m@ tai cong
ddng cac nuéc EU. O Hungary, hé thong tram CORS di dugc xdy dung voi 35 tram phan b
déu toan bo lanh thd phuc vu cho nhiéu linh vyc khac nhau trong doi sdng nhu nong nghiép,
quan ly tham hoa, tric dja — ban dd, quan ly moéi trudng, giao thong, vién thong...[4].
Indonesia nghién ctru phat trién hé théng tram CORS tir kha sém & khu vic Déng Nam A,
ung dung trong quan ly tham hoa, ddc biét 1a dong dit véi 51 tram CORS duoc xdy dung tur
nam 2009 [5].

O Viét Nam, cong nghé tram CORS bat ddu dugc nghién ctru xay dung dé Gmg dung tir
nam 2010 bai cac don vi do dac tu nhan. Pén nam 2016, B Tai nguyén va Mbi truong khoi
cong dy an xay dung hé thdng 65 tram CORS phén bd rai déu toan linh thd Viét Nam dé phuc
vu cho cong tac tric dia- ban d6, va hé théng da duoc hoan thanh vao nim 2020 [6]. Hién nay,
hé théng tram CORS qudc gia dang duoc thuc nghiém rong rii trong cac linh vuc do dac dé
danh gia d6 on dinh, tinh chinh x4c va nang cao hiéu qua trong str dung. Mot sd nghién ctru
khoa hoc tng dung tram CORS phuc vu mot s6 nhiém vu cu thé cua tric dia d3 duoc thuc
hién nhu quan tric chuyén dich cong trinh [7], quan tric dich dong bai thai ctia khai thac mo
[8]... Nhom tac gia di thyc hién nghién ctru ing dung tram CORS trong thanh lap ludi khng
ché tric dia phuc vu khao sat tuyén hay thyc nghiém khao sat d chinh xac trong b tri tuyén.
Tuy nhién, cac nghién ctu vé mg dung tram CORS ¢ Viét Nam con rat nhiéu han ché, chua
6 cac tiéu chuan ky thuat cu thé vé ung dung cong ngh¢ tram CORS trong do dac. Bai bao
nay, nhom tac gia thyc hién nghién ctru giai phap tong thé vé kha ning ung dung tram CORS
phuc vu khao sat va bd tri tuyén duong. Noi dung nghién ctru tap trung khao sat do chinh xac
tmg dung tram CORS trong thanh lap ludi khéng ché duong chuyen cap 2, do v& chi tiét
thanh 1ap ban do ty 18 16n va bd tri tuyén trong giai doan thi cong tuyén duong,
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2. TIEU CHUAN KY THUAT VE PQ CHINH XAC THANH LAP BAN PO DIA HINH
TY LE LON VA BO TRi TUYEN

2.1. Tiéu chuin d9 chinh xac thanh lap bin dé dia hinh (BDPH) ty 1¢ 16n

- bo chinh xac thanh lap BDDH ty 1¢ lén phu thudc vao do chinh xac thanh 13p luagi
khong ché do v€ va d¢ chinh xéac do diém chi tiet d¢ thanh lap BDDH.

2.1.1. Tiéu chuén d@é chinh xdc thanh Igp luwéi khéng ché do vé

Theo quy dinh tai Thong tu 68/2015/TT-BTNMT thi ludi khong ché do vé bao gom:
ludi khdng ché do v& mit bang cip 1 do biang cong nghé GNSS do tinh, do tinh nhanh hozc
do dong va cap 2 do bang may toan dac dién tir, kinh vi dién ti. Ludi khéng ché do v& d6 cao
ky thuat duoc phat trién theo phuong phéap thiy chuan hinh hoc, phuong phéap do cao luong
gidc hodc cong nghé GNSS tinh. Yéu cau do chinh xac cua luédi khong ché do v& 1a sai sd
trung phuong xac dinh vi tri diém khéng ché mat bang cip cudi cing cua ludi khdng ché 1a
0,1mm tinh theo ty 1¢ ban dd can thanh lap ; khu vuc kho khin c6 d6 déc dia hinh >15° 1a
0,2mm tinh theo ty 18 ban do. Sai s6 trung phuong xac dinh diém khéng ché d6 cao cp cubi
cung khong vuot qua 1/10 khoang cao déu co ban ¢ viing dong bang va 1/6 khoang cao déu
co ban 6 ving ¢6 do ddc dia hinh >15°[1]. Nhu vay xét véi viing dong bang, véi BDDH ty 1¢
lon 1:1000, sat s6 trung phuong vi tri mat bang diém yéu nhit cua ludi khéng ché do vé 1a
10cm va sai sé trung phuong d6 cao yéu nhét véi duong dong mirc 1m 14 10cm. Dbi voi
BDDH ty 1¢ 1:500, sai sd trung phuong vi tri mit bang diém yéu nhit ctia lugi khong ché do
v€ l1a Scm va sai sé trung phuong do cao yéu nhét v6i dudong dong muc 0,5m 13 Scm.

2.1.2. Tiéu chuén d¢ chinh xdc do vé diém chi tiét

Sai sb trung phuong xac dinh vi tri mat bang diém dia vat ¢ dinh, rd nét so vi diém
khéng ché do v& gan nhét khong qua 0,3mm tinh theo ty 1€ ban d6. Sai sb trung phuong do v&
d6 cao dia hinh so v6i diém khong ché d6 cao cap cudi cung khéng vuot qua 1/4 khoang cao
déu cua dudng dong mirc ddi voi dia hinh bang phang. Sai sd vé do cao cua cac diém dic
trung dia hinh khong vuot qua 1/3 khoang cao déu cua dudng dong muc. Can ctr vao gia tri
chénh 1éch v& vi tri mat bang va d6 cao cua dia vat trén ban do so véi két qua kiém tra dé
danh gia d chinh xac ciia ban d0. Gia tri chénh léch cho phép khong qua hai 1an sai s6 trung
phuong da néu ¢ trén. S6 luong diérn c6 gia tri sai s6 1on (70% dén 100% gia tri cho phep)
khong vuot qua 5% tong s diém kiém tra [1]. Nhu vay xet voi vung bang phing, v6i thanh
1ap BDDH ty 1¢ 1:1000, duong dong mirc 1m, sai s§ trung phuong mit bang cia diém chi tiét
khong dugc vuot qua 30cm, sai sO trung phuong d6 cao khong duge vugt qua 25cm. Pbi !
BPDH ty 1é 1:500 duong dong mirc 0,5m, sai s6 trung phuwong mit bang cua diém chi tiét
khoéng duoc vuot qua 15cm, sai sé trung phuong d6 cao khong dugc vuot qua 12,5¢m.

2.2. Tiéu chuin d$ chinh xac bd tri tim tuyén trong giai doan thi cong

Tiéu chuin TCVN 9436- 2012 quy dinh vé d6 chinh xéc thi cong nén mit duong 0 t6
v6i sai s& cho phép vi tri tim tuyen duong so voi thiét ke 1a 5cm dbi voi duong cao tbe va cap
L, I, III; khéng vuot qua 10cm d6i v6i tuyén duong cap IV, V, VI [2]. Neu coi giai doan thiét
ke khong co6 sai so thi do chinh xdc thi cong tim tuyén anh hudng boi hai yéu t6 1 sai s6 b tri
trac dia va sai s thi cong. Ap dung nguyén tic udc tinh anh huong bang nhau, phuong phép,
thiét bi do dac 4p dung trong bd tri tim tuyen duong phai dam bao sai s trung phuong vi tri
diém bo tri khong dwoc vuot qua 3,5cm ddi v6i tuyén dudng cao tc va 7,lcm voi tuyén
duong cip IV, V, VI.
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3. KHAO SAT PQ CHINH XAC UNG DUNG CONG NGHE TRAM CORS TRONG
PO VE THANH LAP BDDPH TY LE LON VA BO TRi TIM TUYEN

3.1. Phwong phap do tram CORS

Coéng nghé tram tham chiéu hoat dong lién tuc (CORS) dugc xay dung dya trén
nguyén 1y ctia phuong phap do GNSS-RTK. DPiém khac biét co ban 13, trong cong ngh¢ tram
CORS, tram co s¢ dugc xay dung tai mot diém méc ¢b dinh, lép dat may thu GNSS dé thu tin
hiéu 24 gid lién tyc hang ngay. Tin hiéu truyén tir tram co s& dén cac tram do dugc giri thong
qua cong nghé mang khéng day 3G hay 4G, do vay, pham vi két ndi gilra tram co s& voi tram
do cho phép v6i khoang cach hang chuc kilomet. Khi c6 nhiéu hon mét tram CORS dugc xay
dung trén mot khu vuc, cac tram CORS nay lién két v6i nhau tao thanh mot mang ludi tram
CORS. Vi vay, ¢6 hai phuong phép do co ban bing tram CORS goi 1a do CORS don va do
CORS mang. Phuong phap do CORS don vé& mit nguyén 1y giéng nhu phuong phap do
GNSS-RTK, tuy nhién, pham vi do cho phép cua phuong phap do CORS don 1a rdng hon
nhiéu. Do viy, néu dam bao d6 chinh xac do, phuong phap do bang tram CORS dugc tng
dung hiéu qua hon phuong phap do GNSS-RTK khi thuc hién trén thuc dia. Hinh 1 m6 ta
nguyén ly do cong nghé tram CORS va phuong phap do GNSS-RTK.

@ @ Vé tinh Ky thuat do RTK

-~

2 Tram B e ::::\
TCORS T\ Lipda P9 « e
; o ng-ten =
. co dinh §9 4 Co thé di
"l C f (.hl.inll HH 10-20 km :
T @ /F\Ju / ‘T\ R
!—;— = - Internet Nguoi ding Tritm co so Tram rover
May chu
a) Nguyén ly do tram CORS b) Nguyén ly do GNSS-RTK

Hinh 1. Nguyén Iy do CORS va GNSS-RTK.

3.2. Phwong phap khio sit d§ chinh xic do tram CORS wng dung trong thanh lap
BDPH ty 1¢ 16m va bd tri tim tuyén

Do chinh x4c ing dung cong nghé tram CORS trong thanh 1dp BDDH va b tri tim
tuyén duoc khao sat va danh gia dua trén cac Kkét qué do dac thyc nghiém. Trudc tién, két qua
do thuyc nghiém bang cong nghé tram CORS dugc ddi sanh voi cac tiéu chuan ky thuat quy
dinh vé& d6 chinh xac trong thanh 14p BDDPH véi hai loai ty 1¢ 16n 1a 1:1000 va 1:500; va d6
chinh xéc trong bd tri tim tuyén. Bén canh do6, d6 chinh xac trng dung tram CORS ciing duoc
danh gia dya trén do léch so v6i phuong phép truyén thong da duoc quy dinh trong cac tiéu
chuan ky thuat 1 sir dung may toan dac dién tir hodc do GNSS tinh.

3.2.1. Khao sdat dp chinh xdac do CORS trong thanh ligp BDDH

a) Bé chinh xdc do CORS trong thanh Idp luéi khong ché mat bang phuc vu do vé.
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M01 dlem khéng ché duge do CORS lién tuc - trong mot khoang thoi gian (1 dén 2
phut) véi tan s6 do 1a 1Hz. Két qua do thu duogc tai mdi diém khdng ché 1a mot chudi dir liéu
do. DY chinh xac do ludi khéng ché dugc danh gia theo phuong phap do nhiéu 1an ciia mot
dai lugng vdi sai so trung phuong mot lan do tinh theo cac cong thirc Bessel:

- Sai 6 trung phuong theo mit phing:

+ Sai s trung phuwong thanh phén:

(1

+ Sai s trung phwong vi tri diém mat bang:

mp = ,mj’“} +mi o

- Sai b trung phuong vé d6 cao:

3)
Trong d6: vy, = X; — Xrgc; Vy; = Yi — Yrpe; Y, = Hi — Hppe; 1= 1+n
Sai s6 trung phuong (vi tri diém va d6 cao) dugc so sanh véi tiéu chudn do chinh xac dé
danh gia do chinh xac cua phuong phap do CORS [9].
b) D chinh xdc do CORS trong do diém chi tiét

Céc diém chi tiét dac trung trén khu do thyc nghiém dwoc chon va danh dau dé khao
sat do chinh xac do bang cong nghé tram CORS. D¢ 1éch gitta phuong phap do CORS va st
dung may toan dac dién tir dugc tinh theo cac cong thiic sau:

dXi:XO—Xi in:YO_Yi

4)
dr; = |dx? + dv?

(%)
dll; = I, — II; ©)

Trong d6: (Xo, Yo, Ho) la toa do diém chi tiét do theo phuong phép truyén théng; (X; Y,
H;) 1a toa d6 diém ludi do theo phuong phap CORS. Gia tri do léch gitra hai phuong phap
dugc so sanh véi tiéu chuan k¥ thuat quy dinh do chinh xéac trong do diém chi tiét.

3.2.2. Khdo sdt @ chinh xdc do CORS trong bé tri tim tuyén

Céc diém tim cua mot tuyén duong duogc thiét ké trén binh d6 tuyén va duoc bd tri ra
ngoai thuc dia theo phuong phap 1a do CORS. Sau do, cac diém tim da bd tri dugc do lai toa
d6 bang phwong phap st dung toan dac dién tir. BJ 1éch gitra toa do tim tuyén thuc té so voi
toa do thiét ké duoc tinh theo cac cong thirc tir (4) dén (5) va ddi sanh véi sai sd cho phép
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trong b tri tim tgyén quy dinh trong tiéu chuin TCVN 9436-2012 dé danh gia d6 chinh xac
bo tri tim tuyén bang phuong phap do CORS [10].

4. THUC NGHIEM KHAO SAT PQ CHIiNH XAC
4.1. M6 ta khu vue thuc nghiém

Khu vuc thuc nghi@m duoc hga chon 1a mot phﬁn cta Dy an Hé théng xur Iy nude thai
Yén Xa, TP Ha Ngi. Chiéu dai tuyén thyc nghiém 1a khoang 11 kilomet. Trén pham vi thyc
nghi¢m c6 hé thong ludi khong ché trac dia nhu sau:

- Ludi GPS hang IV ¢6 5 diém va luéi DCI c6 3 diém da duoc thanh 1ap bang phuong
phép GNSS tinh stir dung thiét bi do 1a GPS U3 KOLIDA vdi thong s6 d§ chinh xac nhu sau:
+3mm + 0,5ppm.

- Luéi DC2 gbém c6 32 diém, dd duoc thanh 1ap bang phuong phéap sir dung toan dac
dién tirt DTM-552 do goc-canh véi @9 chinh xac do goc 1a =17, @6 chinh xac do canh 1a £2mm
+ 2.ppm.

Thiét b st dung do thyc nghiém 1a h¢ thong tram CORS ciia Cuc do dac ban do, véi
may thu GPS 2 tan s6 E-Survey E300 voi sai s6 do dong v€ mat bang la 8mm + 0,5ppm va do
cao 1a 15mm + 0,5ppm. Mdy toan dac dién tir Leica TCR703 dugc sir dung d€ do diém chi
tiet, vdi cac sai sO do goc £3” va sai s0 do canh 1a £2 + 2.ppm x D (mm).

4.2. Cong tac do trén thuc dia

Luéi khér}g ché (cac cép) dugc do bing cong ngh¢ CORS xac dinh trong hé toa do
VN-2000, véi ché do dov duoc lya chon 1a do lién tuc véi tan sO thu nhan dit liéu la 1Hz (1 dix
ligu/1 giday). Tai mot diém do, thoi gianqthu nhéan dir li€u lién tuc 1a 2 phut (120 di liéu toa
d%). Dt liéu do dugc 1a toa d6 cia cac di€m xac dinh theo 3 phuong X, Y, H [9].

Trén khu vuc thuc nghiém, lva chon 100 diém chi tiét dic trung doc theo song T6 Lich,
bao gom: cac diém dia vat 16 nét, & cac vi tri thong thoang thuan tién cho do CORS nhu: mép
duodng, mep via hé, mép song...va cac diém & cac vi tri dic biét nhu dudi tan cay to, goc nha,
gin cac tram dién...co dic diém chung la gay kho khan trong qué trinh thu tin hiéu do CORS.

(a) Po bang TPPT (b) Po bang CORS
Hinh 2. Céng tac do diém chi tiét trén thuce dia.

Cong tac do diém chi tiét duoc thuc hién qua 2 budc:
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Budc I: Do diém chi tiét bang phuong phap sir dung may toan dac dién tor TCR703 tur
cac diém DC2 tneo phuong phap toa d6 cuc. Su dung’guorng dqn dat tai cac diém chi tiét, co
kep sao guong de can guong trudc khi do dé han che toi da sai so 1¢ch tdm guong.

Buoc 2: S}’I dung tram CORS do djém chi tiét. May thu (:JNSS dat’trén sao guong, co su
dung k@p saq dé can may thu tai cac diém do chi tiét. Moi diém chi tiét duoc do 2 l1an (2 tri
do) vai tan so thu tin hiéu 1Hz.

4.3. Két qua danh gia do chinh xac
4.3.1. Danh gia dp chinh xdc thanh lgp BDDH

Ti@u chuén do chinh xac thanh lap BbbH y(’)i 2loaityl¢l6nla 1 :1000 va 1:500 duoc
sir dung d€ danh gia d6 chinh xac do CORS. Sai s6 trung phuong 16n nhat cho phép cua timg
hang muc thong ké trong bang sau:

Bang 1. Sai s6 trung phurong 16n nhét cho phép trong thanh 1ap BDDH.

Ty 18 Thanh lap luéi khong ché do vé Po diém chi tiét
BDDH | Sai s0 mét bang Sai s6 do cao Sai s0 mat bang Sai s0 d6 cao
mp (M) my (m) mp (m) my (m)
1:1000 +0,100 +0,100 +0,300 +0,250
1:500 +0,050 +0,050 +0,150 +0,125

a) Panh gid d¢ chinh xdc thanh ldp ludi khong ché do vé

Mdi diém luéi khéng ché duoc do lién tuc voi tan s6 1Hz trong thoi gian 2 phat (120
dir liéu toa d9). Sai s6 trung phuong xac dinh toa d va df cao cac dlém ludi khéng ché duoc
tinh theo cac cong thuc tir (1) dén (3), két qua thu dugc nhu sau: sai sd vi tri diém mat bang
lon nhit 12 mpmax = £0,035m; sai s6 trung phuong d6 cao 13 Mumax = £0,040m. C6 thé thiy
rang, phuong phap do CORS dam bao d6 chinh xac thanh 1ap ludi khdng ché phuc vu do v&
BDDbH ty 1€ 16n 1:500 [9].

b) Pdnh gid dg chinh xdc do diém chi tiét

Sb lugng 100 diém chi tiét dic trung trén khu vuc thuc nghiém dugc danh dau trén
thuc dia va tién hanh do bang hai phuong phap la do CORS va do bang may toan dac dién tu.
Két qua toa d6 va do cao cac diém chi tiét theo hai phwong phap dugc dung dé tinh d6 1éch
theo cac cong thuc (4) dén (6). Sau do, do 1éch dugc so sanh voi quy dinh vé sai s6 & Bang 1
va dugc thé hién trong biéu d6 Hinh 3. Thong ké vé gia tri d6 1éch cho thiy ring:

- V& mat bang: sb luong d6 léch nhé hon quy dinh sai s6 mat bang 16n nhat cta
BDDH ty 1€ 1:500 1a 94/100, tuong duong 94%; va BDDH ty I¢ 1:1000 1a 97/100, tuong
duong va6i 97%.

‘ -Védo cao: sb lugng do 1éch nho hon quy dinh sai s6 do cao 16n nhat ( 1/4 khoang cao
déu) véi duong dong murc 0,5m 1a 88/100 (tuwong Umg 88%), voi duong dong muc 1m la
95/100 (twong g 95%).

Tir két qua dénh gia do chinh xéc do cac diém chi tiét cho thdy rang, phuong phap do
CORS c¢6 thé dam bao d6 chinh xac do toa do gac diém chi tiét thanh 1ap BDDPH ty 1€ 1:500
va dam bao d6 chinh xac do do cao véi duong dong muc Im.
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Hinh 3. Biéu d6 d6 léch giira phuong phap do CORS va toan dac dién t.

4.3.2. Pdnh gid dj chinh xdc bé tri tim tuyén

Mot tim tuyén thiét ké véi 21 coc chi tiét duoc bd tri ra ngoai thuc dia bang phuong
phap do CORS. Sau do, toa d6 mat bang cua 21 coc chi tiét dugce do lai bing may toan dac
dién tir dé tinh @6 léch theo cac cong thuc (4) va (5) Gia tri do léch duoc 50 sanh voi quy
dinh TCVN 9436-2012 vé tiéu chuan d6 chinh x4c bd tri tim tuyen v6i sai 6 gio1 han b6 tri
tim tuyen duong cao tbe, cap L 11, III 1a +3,5¢cm; sai sd gidi han bd tri tim tuyen duong cap
IV, V, VIla+7,1cm.

Két qua do dac thuc nghiém chi ra ring, co 100% gia tri d¢ léch nho hon 7,lcm,
71,4% gia tri d¢ léch nhd hon 3,5cm. Diéu nay c6 nghia rang, phuong phap do CORS ¢ thé
dam bao do chinh xac bo tri tim tuyén duong cip IV, V, VI, va can khao sat thém tng dung
trong bb tri dudng cao toc, cap I, 1T, 1L

5. KET LUAN VA KIEN NGHI

Tir nghién ctru 1y thuyét va danh gia két qua do dac thuc nghiém, nhém nghién ciru
dua ra mot so két luan nhu sau:

- Phuong phap do bang tram tham chiéu hoat dong lién tuc (CORS) dam bao dd chinh
xac thanh 13p ludi khong ché phuc vu do vé BDDH ty 1€ 16n;

- Trong do diém chi tiét thanh 1ap ban dd ty 1& 16n (1:500, 1:1000) phwong phap do
CORS c6 thé dam bao d6 chinh xac do toa d6 mit bang cua cac diém, va dam bao do chinh
xac do do cao véi dudng ddng muc co ban Im.

- Trong giai doan thi cong tuyén duong, phuong phap do CORS dam bao dg chinh xac
bd tri tim tuyen duong cac cap IV, V, VI va can khao sat thém d6 chinh xac tmg dung tram
CORS trong b tri tuyén duong cip cao hon nhu dudng cao tbe, cap I, 11, 111

Qua trinh thyc nghiém cho thay rang, cong ngh¢ do bang tram CORS thé hién tinh
hi€u qué cao so vdi cac phuong phap truyen thong mg dung trong do dac. Tuy nhién, cin
thiét thuc nghiém thém phuong phap nay dbi voi dleu kién dia hinh kho khan hon, tir d6 dua
ra nhimng quy dinh cy thé trong tiéu chuan ky thuat vé tmg dung cong nghé tram CORS trong
khao sat va thi cong cong trinh.
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