Thanh lap lu6i khéng ché trac dia bang c6ng nghé GPS
trong thiét ké, thi cong tuyén duong giao théng viing trung du

Establishing geodetic control networks using GPS technology in the design and construction

of midland traffic routes

Tom tat

Trong giai doan thiét ké thi cdng tuyén dudng, cong
tac thanh Iap luéi khdng ché trac dia la cong viéc bat
buéc, hé théng ludi nay la co'sé cho viéc thanh lap
binh dé dia hinh, trc doc, trdc ngang tuyén, phucvu
tinh toan thiét ké ki thuat tuyén va bd tri cac yéu to
cta tuyén dudng ra thuc dia. (6ng nghé GPS ¢6 dd
chinh xac cao thuan tién trong do dac vdi cac dang dia
hinh phiic tap, vi thé da duoc sit dung trong cac cong
tac thiét ké, thi cong xay dung céng trinh. Bai bao nay
nghién ciiu viéc ing dung cong nghé GPS trong thiét
ké lugi khong ché trac dia phucvu cong tac thiét ke,
thi céng tuyén dutng tai Bac Giang. Két qua cho thay
viéc st dung cong nghé nay dem lai d6 chinh xac cao,
hé trg dac luc cong tac thi cong ngoai thuc dia, tiét
kiém thai gian kinh phi, hé trg cong tac quan Iy ning
cap tuyén dudng.

Tir khéa: Cong nghé GPS, ludi khdng ché, thiét ké thi cong

Abstract

During the construction design phase of a road project,
establishing a geodetic control network is a mandatory
task. This network forms the basis for creating topographic
maps as well as longitudinal and cross-sectional profiles of
the route, facilitating technical design calculations and the
layout of road elements in the field. GPS technology, with
its high accuracy and convenience for measuring in complex
terrains, has been utilized in construction design tasks.

This paper investigates the application of GPS technology

in designing geodetic control networks to support road
construction design in Bac Giang. The results indicate that
using this technology yields high accuracy, significantly aids
field construction work, saves time and costs, and supports
the management and upgrading of the road network.

Key words: GPS technology, geodetic control networks,
construction design
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Nguyén Thanh Len", Lé Thi Minh Huyén ?

1. Cong tac thiét ké Iwéi khdng ché tric dia bang cong nghé GPS

Cong tac thiét k&, thi cong tuyén dwdng 1a mét cong tac quan trong
hang dau trong nganh xay dwng cong trinh giao théng. Tai nhiéu quéc gia
trén thé gi¢i ciing nhw tai Viét Nam, cac Bo, Ban nganh déu cé cac quy
dinh, quy chuén cho cong tac nay. Thanh 1ap mang lwdi khdng ché trc dia
1& cong tac bat budc dé& phuc vu thiét k&, thi cong cac tuyén dweng. Déi
v&i cac nwdc dang phat trién thi cong tac thiét ké thi cong tuyén dwéng
dang dugc tién hanh rong réi va trén thuwc t& gép rat nhidu bat cap. Bé gép
phan gidm bét cac bat cap d6 thi viéc xac dinh phwong phap xay dung
Iwéi khdng ché trac dia béng cong nghé GPS la mét trong nhivng Iwa chon
hang d&u. N6 nang cao dd chinh xac khi thi cong tuyén dudng tai cac khu
vire ¢6 dia hinh khé khan, chia cét hodc khéng théng huéng [1].

Hinh 1. Vi tri dia ly tuyén dudng khao sat

Cong nghé GPS trong cong tac 1ap Ludi khdng ché mat bang cho thoi
gian do dac nhanh, tranh dwoc sai sét, nhdm 1an trong qua trinh do, dem
lai d6 chinh xac cao [2].

1.1. Khu viee nghién coru

1.1.1. Vi tri dia ly:

Tuyén dy’o’ng khao sat di qua dia phan thudc xa Phuc Son, huyén Tan
Yén, tinh Bac Giang.

Cong trinh 1a Bwdng tir Khu cdng nghiép Phic Son (khu dan cw Bong
Diém) di tinh 16 294 (thén Mai Hoang) xa Phuc Son, huyén Tan Yén, tinh
Béc Giang c6 chiéu dai khoang 3 Km.

1.1.2. Diéu kién ty nhién

Dia diém khéo sat thudc tinh Bac Giang ctia Viét Nam nén mang day
dl cac yéu to khi hau clia vung trung du mién nui phia Bac, khi hau nhiét
déi gié mua, chia lam 4 mua rd rét Xuan, Ha, Thu, Bong. Gilra cac mua co
sw khac biét vé th(‘yi tjét. Mua Xuan hay mua nho khi hau cé dd dm cao.
Mua hé cé thoi tiét bat thwong, hay mwa bat chot lwvong mwa lon dé gay
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Ll
STT S6 hiéu mébc Toa dd X ToaddyY Cao do Z Ghi chu
1 934360 2368660.575 403538.738 28.562 Piém DCCS hang Il
2 934260 2370644.966 400462.251 24.150 Piém BCCS hang Il

ngap ung, khi ndng thi rat néng va gay gat. Mua thu c6 thoi
tiét 6n hoa. Mua déng nhiét dé thap, dd &m thap khd hanh.

Céc tuyén do V& cha yéu nam trén dét nong nghiép dang
canh tac, xen ké la dat nudi trong thay san va khu dan cw
thén thudc xa Phuc Son, huyén Tan Yén.

Cao do dia hinh trén tuyén twong d6i dong déu déc dan
ttr hwong Tay Bac xuong Bong Nam. Ngoai trle mot vai vj tri
tuyén di qua cac ao, ho nudi trong thly san va doéi vwon thi
co sw chénh cao ro rét.

1.2. Phwong phap nghién ctu

1.2.1. Tai liéu gbc dé str dung tham khao:

a, Sé liéu gbc:

Lwéi khéng ché v& mat bang, do cao s dung 02 diém
dia chinh co s& clia Nha nwéc (dia chinh co s&) la: 934360
va 934260. Sé lieu dwgc cung cap béi Trung tam thong tin
di¥ liéu do dac va ban dd - Cuc do dac, ban dd va thong tin
dia ly Viét Nam. (theo hé toa d6 VN2000, kinh tuyén truc
107°, mui chiéu 3°).

~ Méc d6 cao dugc dan tir cac méc trén. Buoc cung cap
s0 liéu b&i Trung tam Thong tin va D liéu Ban do cta S& Tai
nguyén va Moi trwdng tinh Bac Giang. B6 cao la hé d6 cao
thdy chudn duwoc dan tr mbc d6 cao 0 clia Hon DAu - Hai
Phong.

b, Tai liéu tham khdo:

Ban db dia hinh ti 1& 1/5000 thanh lap nam 2000 theo hé
tog do HN- 72. Nay dia hinh dia vat thay d6i nén ban d6 nay
chi dting dé phuc vu cong tac phac hoa diém khong ché va
thiet ké so bd mang Iwdi khong ché. a

Ban d6 dia c’hl'nh ti 1& 1/1000 dwoc thanh lap nam 199?
va sb hoa chuyén hé VN2000 nam 2004. Ban db dung dé
tham khao vé ranh giéi dia chinh, hanh chinh, ban db hién
trang s dung dat nam 2010 d& tham khao xac dinh hién
trang st dung dat khu do.

1.2.2. Luw6i khéng ché mat bang.

Vi cong trinh thye hién thudc dang tuyén nén ching t6i
quyét dinh thanh 1ap 02 cap lwdi 1a lwoi dwdng chuyéen hang
IV va lvéi dwong chuyén cap 2. Bai bao nay ching toi tap
trung nghién ctru quy trinh thanh lap luvéi dwong chuyén
hang IV do bang phwong phap GPS tinh.

Céc diém khéi tinh lwsi dwdng chuyén hang IV [a cac
diém DCCS.

Cac méc lwoi duong chuyén hang IV chay theo truc
tuyén dwdng va cach nhau khoang 1 km.

a) Dau méc lusi

Méc dwoc duc tai hién trwdng bing bé téng, cé tam st
va ghi s hiéu méc, kich c& mbc: mat mbc 40 x 40 cm, day
50 x 50 cm, cao 50 cm. Mbc dwoc chon sau dudi dat, trén
mat c6 ghi cha theo dung quy dinh ctia B6 Tai Nguyén va
Mbi Trwerng. Mi mée dwoc 1ap 01 ban so db ghi chl diém.

b) Do dac luéi khdng ché mét béng:

Lwéi duwdng chuyén hang IV dwoc do bang cong nghé
GPS (do tinh) c6 d6 chinh xac cao.

Trwéce khi tién hanh do str dung phan mém PLAN dé lap
lich do.

Do dai ca do khodng 60 dén 90 phdt, voi diéu kién sé vé
tinh quan sat khéng it hon 6 va PDOP khoéng I&n hon 5.

Qua trinh do goc va do canh déu tuan theo hwéng dan
st dung may, cac tiéu chuén ky thuat tuan theo quy pham
quy dinh.

Tét ca cac may va guong déu kiém tra, kiém nghiém
trwde khi do va sau khi do. Dat yéu cau cho phép.

c) Binh sai lu¢i khdng ché mét béng.

S6 liéu do GPS dwoc xt ly va tinh toan binh sai bang
phan mém TRIMBLE BUSINESS CENTER.

. Cac théng sb ky thuat \{é cac chi tiéu cta lwdi dat duwoc

thé hién & phan danh gia két qua khao sat
2. Xay dyng lwéi khéng ché hang IV trong thanh 1ap
bafln do dia hinh phuc vu thiet ke thi cong tuyen dwong
bang cong nghé GPS

Cong tac t6 chirc thywc hién xay dung luei khdng ché
hang IV bang cong nghé GPS qua cac bwéc nhuw sau:

Thiét ké lwéi, chon diém, chén méc, chon diém gbc

'

| Thiét ké ca do |

'

| T4 chire do dac |

{

| X Iy s6 liéu |
Chi Tiéu Hang IV
e Chiéu dai gi¢i han cla tuyén (Km)
- Duwdng don 10
- Gitra diém gbc va diém nut
- Gitra cac diém nut
- Chu vi cda vong khép 30
e Chiéu dai canh dwdng chuyén (Km)
Canh dai nhat 2.0
Canh nho nhét 0.25
Canh trung binh 0.5
- Géc nhé nhat =300
- 86 canh trong tuyén khéng vuwot qua 15
- Sai sb canh twong dbi khdng vuot qua 1: 25.000
- Sai sb trung phuong do goc (theo sai sb 05
khép Mo) khdng vwot qua
diiﬂl gig::zﬁgféﬁ;a dwong chuyéen (n - so - \/;
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Hinh 3. Phu'éng an thiét ké luéi khong ché hang 1V

Bang 3: Két qua toa do va do cao sau binh sai

2.1. Thiét ké Iwéi, chon diém, chén
méc, chon diém géc

Viéc thanh lap ban d6 phuc vu cong
tac thiét k&, thi cong tuyén dwong tai
Béc Giang can dwa trén nhirng nguyén
tac chung [3].

Khu vic nghién ctu dai khoang
3km, sau khi nghién ctru mat béng va
toan bd cac tuyén cong trinh, két hop
véi vi tri cac diém méc toa do dia chinh
co s&, ching téi tién hanh cong tac
chon diém xay dwng méc bao dam theo
cac yéu cau ky thuat. Bd hinh dadm bao
dd chinh xac luwdi khéng ché, tién loi
cho viéc phat trién cac mang lwéi cap
2, do v& ban dd dia hinh ty I& 1/500.

Vi tri diém dwoc chon phai phu hop
v&i yéu ciu cla thiét ké ky thuat, thuan
loi cho viéc do ndi va cho cac cbng tac
do dac tiép theo.

DBiém chon phai dwoc dét & noi cé
nén dat, da én dinh, s& dung duoc lau
dai va an toan khi do dac.

Vi tri diém chon phai thuan tién cho
viéc I&p dat may thu va thao tac khi do,
c6 khoang khong réng va géc cao cla
vé tinh phai I&n hon 150°.

Vi tri diém chon phai thuan tién
cho viéc thu tin hiéu vé tinh, tranh hién

, Toa g , X
SO Tén VN-2000 kinh tuyéen truc: 107°00' Do cao Sai s0 vi tri diem
mui: 3° ellipsoid: WGS-84
TT diém X (m) Y (m) h (m) mx (m) my (m) mh (m) mp (m)
1 934260 2370644.966 400462.251 24147 | - | - 0.005 | ------
2 934360 2368660.575 403538.738 28561 | - | - 0.004 | -
3 GPS01 2369418.240 401206.026 14.017 0.001 0.004 0.006 0.004
4 GPS02 2369703.555 400101.588 11.597 0.003 0.004 0.008 0.005
5 GPS03 2370555.876 399619.455 11.858 0.002 0.003 0.008 0.004
Bang 4. Két qua danh gia do chinh xac
STT Panh gia d6 chinh xac Két qua Ghi chu
1 Sai sb trung phwong trong sé don vi: M, = 1.000
2 | Saisb vitri diém:
Nhé nhét: Momin = 0.002m Diém: GPS02
Lén nhét: mpmax = 0.005m DPiém: GPS01
3 | Sai s twong déi canh:
Nhé nhat: My/Smin = 1/3591909 Canh: 93436_GPS02, S = 3591.9m
Lén nhét: My/Smax = 1/252033 Canh: GPS02_93426, S = 1008.1m
4 | Saisb phuong vi:
Nhé nhat: Mamin = 0.35" GPS01_93426
Lén nhét: Mamax = 1.89" GPS02_GPS01
5 Sai s chénh cao:
Nho nhat: Mt =0.001m GPS01_93426
Lén nhét: Mamax = 0.012mM 93426_93436
6 Chiéu dai canh:
Nho nhat: S = 847.492m GPS03_93426
Lén nhat: Simax = 3591.909m 93436_GPS02
Trung binh: Sy = 1896.441m
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twong nhiéu tin hiéu do qua gan
cac tram phat séng va sai sb da
duwdng dan (Multipath) do phan xa
tin hiéu tir cac dia vat xung quanh
diém do. Vi tri diém chon phai cach
xa ngudn phat séng vo tuyén céng
suat Ién (nhw thap truyén hinh,
tram vi ba) I&én hon 200m va cach
xa cap dién cao thé Ién hon 50m;
Di lai thuan tién cho do ngam;

S dung hai diédm méc c6 ky
hiéu 934360 va 934260 lam cac
diém gbc dé xay dung lwéi dwerng
chuyén hang IV béng cong nghé
GPS.

Lwéi dwong chuyén hang IV
gdm cac diém GPS-1, GPS-2,
GPS-3[4].

Sau khi thiét ké lwéi khdng ché
hang IV trong phong, ta can phai
di khéo sét thue té, xac dinh vij tri
chinh xac cac diém lwéi va tién
hanh gan méc ngoai thuc dia dwa
trén phwong an thiét ké Iwéi. a

V&i cac yéu cau néu trén va dé
dam bdo dd chinh xac xay dwng
lwéi khdéng ché hang IV trong
thanh lap ban @b hién trang ti 1&
1:500, phuc vu thiét k&, thi cong
tuyén dwong & Bac Giang thi
nhoém nghién ctru str dung 04 may
thu GPS 1 tan sé cta hang Huace
CHC va céc thiét bi ddng bd nhw
anten, gia d& anten va chan may
do hang san xuét. Trong qua trinh
do, c& 4 may hoat dong déng thoi
cuing mét thoi diém. Trwde va sau
khi do déu do chiéu cao ang ten 2
l&n dén mm dé kiém tra.

2.2. Thiét ké ca do va t6 chirc do dac
S6 ca do duoc tinh theo cdng thirc sau: N = (m.S)/R

Hinh 5. Lu'@i khong ché hang IV

Khivi dijmp phiin mesm
Slatclil's A Sasam

Chuyin sé hiéu kétgua do 1 miy thu
il sang meay mb

Iaw dyr dn

¥

d -
[l =0 lagu

¥

Tin himh xr 1 canh

¥

Fix digm |.'I"I-|'

v

Ehim diag phan mam
TRIMBLE TOTAL <

Hinh s

¥

Chon moae soodom v (Me= 1)

v

Fix dhiérm gise

l\ ¥
Bimh sai

khen démng |.'||I-\-1.'I mém DPSURVEY

| Xt két qua bimh sai i ra file ddi
dinh damg text

Hinh 4. X7 ly s0 liéu do GPS trén may tinh

Trong do: S - la téng sb diém trong lwéi, R - 13 s6 may thu
st dung dé do, m - la sb 1an d&t may |&p trung binh tai diém.

Can ct vao phwong an thiét ké& Iwdi, sb diém trong lusi
v&i 4 may thu chuing ta xac dinh dwgc s ca do 1a 2 ca, thoi
gian do 1a 90 phut v&i diéu kién sb vé tinh quan sat khéng it
hon 6 va PDOP khéng I&n hon 4.

Cong tac do dac xay dwng lwéi khdng ché hang IV béng
céng nghé GPS can phai chd y dén tin hiéu may thu, thoi
gian bat tdt may va thoi tiét d& lwu nhat ky [5].

2.3. Xt ly sé liéu

St dung phan mém StaticGPSA Ssistant dung dé trit sé

lidu tr may do GPS sang may tinh. Sé liéu do dac dwoc lwu
vao file v&i dinh dang “*.dat”. Sau d6 sé liéu sé dwoc st
ly trén phan mém TRIMBLE TOTAL CONTROL [6].
Két qua binh sai dwoc chuyén sang phan mém
DPSurvey dé bién tap thanh 7 bang [7]. File
két qua duoc bién tap dwéi dinh dang
“* doc”. Cac bwéc xt ly sb liéu duwoc

tién hanh nhu sau:
Trwéc khi tién hanh binh
sai can phai xt ly canh
tire 1a can thiép tin
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hiéu vé tinh. Nhitng vé tinh yéu, nhiéu thi can phai cat tin
hiéu yéu, nhidu cta vé tinh do6 ra khéi chwong trinh. Sau khi
can thiép tin hiéu vé tinh thi cin kiém tra sai s6 khép db hinh
cla luei. Sai s6 khép d6 hinh clia lwoi nhd hon sai s6 khép
hinh gi¢i han theo tiéu chuén thi tiép tuc tién hanh x& ly sé
liéu [8].

Trong qua trinh binh se}i, néu coi do chinh xac dq goc va
d@ chinh xac do canh la bang nhau thi chon trong s6 don vi
bang M0=1 [5].

3. Két qua nghién ctru thanh lap lwéi khéng ché hang
IV béng cong nghé GPS

Lw&i khdéng ché hang IV trong thanh lap ban dd hién
trang ti 1& 1:500 phuc vu thiét k&, thi cong tuyén dwéng tai
Béc Giang duoc xay dwng bdo dam cac tiéu chi k§ thuat Nha
nwéc quy dinh trong tai liéu [7], d hinh Iwéi nhw hinh 4.

Két qua toa do va dd cao sau binh sai lwdi khéng ché

Tai liéu tham khao
1. Nguyén Thanh Len, “Ung dung cong nghé GPS thanh lgp ludi
khong ché do vé phuc vu cong tac lap quy hoach chi tiét diém du
lich sinh thai Chiéng Yén, Xa Chiéng Yén, Van Ho, Son La”, Tap
chi Khoa hoc kién triic Xay dung, so 37, 2/2020, tr82-85;
2. Bdng Nam Chinh, B6 Ngoc Pwong, Cong nghé GPS. Bai gidng

nganh Trdc dia, truwong Dai hoc Mo - Dia Chdt Ha Noi, nam 2003,
3. Nguyén Trong San, Pao Quang Hiéu, Pinh Cong Hoa, Trdc dia co

s6 (Tdp 1- Tép 2). Nha xudt ban Giao thong vén tai, nam 2004;

4. B¢ tai nguyén va Moi truong, Thong tw 25/2014/TT-BTNMT Quy
dinh vé ban do dia chinh;

har)g I\/ trong thanh I’ép ban dd hién t’rang ti 1é 1:500 phuc vu
thiét k&, thi cong tuyén dwong tai Bac Giang dwoc thé hién
trong Bang 3 [8].

Két qua danh gia dé chinh xac két qua do GPS: Hinh 4

4. Két luan

Xay dwng duoc hé thong lwdi khdng ché hang IV trong
thanh lap bép do hién trang phuc vu thiét ke, thi cong tuyér)
dwdng tai Bac Giang bang cong nghé GPS, ddm bao dd so
lwong d:iém va d6 chinh xac, cac chi tiéu k¥ thuat cia Nha
nwéc de ra. a

(Yng dung cong nghé do GPS trong viéc thanh lap lwéi
khdng ché hang IV tiét kiém thdi gian, chi phi, mang lai hiéu
qua kinh té cao. a

Cong nghé GPS gilip viéc 1ap Iwoi khong ché hang IV
dwoc thwe hién & nhﬂjng dia hinh dac biét, chia cat, khdng
thdng hwdng va yéu cau thoi gian xay dwng luwéi nhanh./.

5. Xt Iy 56 liéu GPS trén phan mém TRIMBLE TOTAL CONTROL;

6. Huodng dén sir dung may dinh vi GPS RTK Trimble R3 mot tan s6
L1 phuc vu do dac khong che va do dong chi tiét;

7. B¢ Tai nguyén va Moi trwong, Théng tw s6 68/2015/TT-BTNMT
ngay 22/12/2015 Quy dinh kj thudt do dac truc tiép dia hinh phuc
vu thanh ldp ban do dia hinh va co so du liéu nén dia ytylé
1:500, 1:1000, 1:2000, 1:5000;

8. 8 B¢ Tai nguyén va Méi truong, Thong tu s6 06/2009/TT-BTNMT
ngay 18 thang 06 nam 2009 Quy dinh vé quy chuan ky thudt Quoc
gia vé xay dung luci toa do;

¢, =0,923;
o= 27 _449<1, =22 38 kNicm?.
0,923x216 ,

Cac kiém tra bén khac, vi du nhu (rng suét cuc bd trong
ban bung dwéi tac dung cuda lwc tap trung trong trwdng hop
nay khéng can thuc hién do da co swén clrng. Kidm tra
didu kién chiu cat cGa ban bung trong truéng hop nay sé
dwoc thda man béi quy dinh vé cAu tao, didu nay duwgc minh
chirng khi kiém tra dd bé&n cac khoang (& bung) khi chiu déng
thoi md men va luc cat.

Nhuw vay, tiét dien ddm dwoc 1ay: bung — 1250%6; canh
-300%16; swon -70%6; swon gdi -300x16. Chi phi thép cho
dam (khong k& dwong han): bung — 1060 kg, canh — 1356
kg, swon — 185 kg, tdng cong — 2601 kg.

Tai liéu tham khao
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thép.
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5. Két luan va kién nghi

- Viéc tinh toan cAu kién ddm bung manh c6 nhiéu didm
khac so v6i viéc tinh toan dam théng thudng vé dd bén, 6n
dinh cling nhw vé do véng.

- Tieu chudn Thiét ké két cAu thép cutia Viét Nam TCVN
5575:2024 d& cap dén nhidu loai dAm (dam bung lwon séng,
dam bung 16, ddm bung manh, ddm bung 4n dinh, dam ng
suét trwéc). Chinh vi thé, cAn cé nhitng nghién ctru nham
hidu dung va khai thac hét cac nodi dung dé& cap trong tiéu
chudn nay, cling nhw ap dung cac loai ddm doé trong thuc tién
trong thoi gian toi.

Viéc stv dung dadm bung manh déi khi phai dung thém
swon gia cwdng chiu cac tai trong tap trung, can cé thém
cac nghién clru so sanh hiéu qua st dung vé&i cac loai dam
khac./.

N 1, 2) (Cac cong trinh xi nghiép cong nghiép — Phién ban cdp
nhat cua SNiP 2.09.03-85 (voi cac swa doi 1, 2).

6. SP 294.1325800.2017, Koncmpykyuu cmanshole. [Ipasuna
npoexmuposanus (¢ Msmenenuem N I, N 2) (Ket cau thép — Quy
tdc thiet ké (voi cdc sva doi 1, 2).

7. Memannuueckue xoncmpyxyuu. Tom 2. Konempykyuu 30anuil.
Yueb6. ons cmpoum. eysoe / B. B. ['opes, b. IO. Ysapos, B. B.
Qununnos, I’ U. benviii u op.; I1oo peo. B. B. I'opesa. - 2-e u30.,
ucnp. - M.: Boicw. wk., 2002. - 528 c.: un. ISBN 5-06-003696-0
(m. 2)

8. Kyouwun FO.U.(peo.) (2011), Memannuueckue koncmpykyuu,
H30amenscmeo: Axademus.
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