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Ung dung cong nghé GPS thanh 1ap 1uéi khong chéhang IV phuc vu
thanh 1ap ban dd hién trang duv an diu tu xay dung
nha may nudc sach séng Hong Vinh Phiic

Nguyén Thanh Len'

B6 mén Tréc dia — Khoa Kj thuét ha ting va Méi trudng D6 thi, Trudng Pai hoc Kién tric Ha N6i

TU KHOA TOM TAT
V&i didu kién dia hinh dang tuyén, khéng thong hwéng, dia hinh chia cit , tic gia da sit dung cong nghé
GPS @& thanh 1ap lwéi khéng hang IV . P4y 1a giai phap phit hop, tiét kiém chi phi, thoi gian va dam bao

d6 chinh xac. O day cong nghé GPS di thanh 14p 1uéi khéng ché hang IV phuc vu cong tac thanh 14p ban
dd hién trang ti 1& 1:500, dv 4n dAu tw nha may nudc sach séng Hong - Vinh Phiic.
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ABSTRACT

Clean water supply plants often have special structures when the width is narrow, contrary to the large

length. Thus, to implement the project, the investor needs to build a Status Quo Map of the factory
Status quo map area, using different measurement methods. With the condition of the linear terrain, undirected,
divided-topography, the measurement and construction of the map must use GPS technology. In this
article, the author applies GPS technology to establish an IV-class grid control serving the construction
of the 1:500 scale status quo map of the investment project of clean water supply plant Hong river -

Vinh Phuc. The use of GPS technology to establish an IV-class is appropriate, economical, time-saving,

and ensures accuracy.

1. Gi6i thidu

Nuwde 12 ngudn tai nguyén quy gid va can thiét dbi véi site khoe
con ngudi. Tuy vy, ngudn tai nguyén nueée sach khong phai 12 v6 tan.
Do anh huéng ctia bién dbi khi hau, 6 nhiém méi tridng ngay cang tré
nén trim trong. bidu nay lam cho méi trwdng nude sach bi can kiét va 6
nhiém, gay ra nhitng hiém hoa anh huéng t6i siic khoe con ngudi.

Ty 1& dan s6 st dung nuéce sach 1a chi tiéu quan trong phan 4nh
chét lwong dvi séng ctia nhan dan & khu vie néng thén; 13 mot trong
nhiing tiéu chi dé x4y dyng nong thén méi ning cao, néng thén méi
kidu mAu. Theo d6 du an diu tv nha may nude sach séng Hong cAp cho
khu vie phia Nam tinh Vinh Phiic (giai doan 1) duge UBND tinh Vinh
Phiic phé duyét chii trwong trong Quyét dinh sé 2104/QD-UBND ngay
13/9/2018 sé dugc xay dung trén dia ban cdc xa Vinh Thinh, Tam Phdc,
thi trdn T& Trung huyén Vinh Tudng tinh Vinh Phic. Pay 1 dy 4n quan
trong, mang lai lgi ich cong ddng, thiic ¢4y an sinh xa hoi, tryc tiép gép

phan ning cao stic khoe cho ngudi dan céc xa phia Nam tinh Vinh Phic.

2. Quy trinh thanh 14p lwéi khéng ché hang IV bing cong nghé GPS

Téc gia lién hé: thanhlen.dhkt@gmail.com
Nhan ngay 29/04,/2021, giai trinh ngay 11,/05/2021, chdp nhan ding 18/07,/2021

Cong tac thanh 1ap 1u6i khéng ché hang IV bing céng nghé GPS
dwge thye hién dya trén két qua:

Thu thép tai liéu: Dya trén céc thong tu [1], [2], cac t& ban dd
dia hinh, céc t& ban dd dia chinh sin c6 ctia khu vue.

Po dac ngoai thyc dia: Stt dung phvwong phép va dung cu do cua
cong nghé GPS.

Xt 1y s6 liéu: Tién hanh binh sai, d4nh gia két qua do dac

Can cir phap ly, Co sd khoa hoc |

Céng tic chudn bj Gidi thidu khu vire nghién ciru

Gidi thi¢u cong nghé GPS

l Thiét ké ludi, chon diém, chon
méc. chon diém géc GPS

Té chire thue hién Thiét ké ca do

Té chire do dac

Xir 1y s ligu

So dd moc ludi khéng ché ‘
Bang s6 ligu sau binh sai ‘

Hinh 1. So db cac budc thanh lap lwéi khéng ché do vé.

Két qui nghién ciru
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Gidi thiéu khu vuc nghién cttu
Khu vuc nghién cttu thudc cac xa Vinh Thinh, Tam Phtc, TT T®
Trung, huyén Vinh Tudng, tinh Vinh Phic.
- Phia Béc gidp thi trn Vinh Tudng;
- Phia Péng gidp Qudc Lo 2C;
- Phia Tay gidp duong 2C cii.;
- Phia Nam gi4p séng Hong.
Khu do c6 tdng dién tich khao sat dy kién vao khoang 60ha.

Hinh 2.Vi tri khu vyc nghién ctu.

Hién tai khu vue thyce hién du 4n c6 02 diém dia chinh co s&
(diém hang IIT) do Cuc do dac va ban dd Viét Nam — Trung tdm thong
tin dit liéu do dac va ban dd cip 1a: 103462, 104448 hé toa d6 VN2000

kinh tuyén truc 105° 00’ mi chiéu 6°.

3. Xay dung luéi khéng ché hang IV phuc vu céng tic thanh lap
ban d6 dia hinh bing céng nghé GPS

Cong tac td chie thyc hién xdy dung lwéi khéng ché hang IV
bing céng nghé GPS qua céc budc nhu sau:

Thiét ké ludi, chon didm, chon
moc, chon diém goc

I

| Thiét ké ca do |

I Té chite do dac ‘
| Xit v 56 liéu |
Hinh 3. Cong tic x4y dyng lwdi khdng ché hang IV bang cong nghé GPS.

Thiét ké wéGi, chon diém, chén méc, chon diém géc

Viéc thanh 1ap ban dd phuc vu dy 4n dAu tv nha may nude sach
séng Héng - Vinh Phic thi cin thanh lap luéi khf)ng ché hang IV tai
khu vyc thuc hién dy &n (thudc huyén Vinh Tuong — Vinh Phdc) va
duoc thiét ké dya trén nhitng nguyén tic chung [5].

Bang 1.
Chi tiéu ky thuat 1tv6i khéng ché hang IV.
Chi Tiéu Hang IV
e  Chidu dai gi¢i han cta tuyén  (Km)
- buong don 10
- Giita diém gbc va diém nut
- Gitta c4c diém nat
- Chu vi cua vong khép 30
e  Chidu dai canh duwdng chuyén ( Km)
- Canh dai nhéat 2,0
- Canh nhé nhét 0,25
- Canh trung binh 0,5
Géc nho nhét > 30°
e S6 canh trong tuyén khéng vt qua 15
e Sai sb canh twong d6i khong vugt qua 1: 25000
e Saisb trung phuong do géc ( theo sai sé khép Mo) 957
khoéng vuot qua ’
e Sai sb khép géc cua duwdng chuyén (n - sb dinh .,
dwdng chuyén) > \/;

Khu viye nghién citu réng khoang 60ha, Sau khi nghién cttu mit
biing va toan bd cdc tuyén cong trinh, két hop véi vi tri cac diém mée
toa d6 dia chinh co s, ching t6i tién hanh céng tic chon diém xay
dirng mbéc bao dam theo cic yéu ciu k§ thuat. P hinh dam bao do
chinh xdc lw6i khdng ché, tién lgi cho viée phét trién cac mang lwGi
cAp 1 va clp 2, do vé ban db dia hinh ty 1& 1/500.

Vi tri diém duwge chon phai phit hop véi yéu ciu ctia thiét ké ky
thuat, thuén loi cho viéc do ndi va cho cac cong tac do dac tiép theo.
Piém chon phai dwge dit & noi c6 nén dét, da én dinh, sit dung dwoc
lau dai va an toan khi do dac.

Vi trf diém chon phai thuén tién cho viéc 1ip dit may thu va thao
tac khi do, c6 khoang khéng rong va goc cao cua vé tinh phai 16n hon
150;

Vi tri diém chon phai thudn tién cho viéc thu tin hiéu vé tinh,
tranh hién twong nhidu tin hiéu do qua gin cic tram phat séng va sai
s6 da duong din (Multipath) do phan xa tin hiéu tit cic dia vat xung
quanh diém do. Vi trf diém chon phai cich xa ngudn phat séng vé tuyén
cong sudt 16n (nhu thép truyén hinh, tram vi ba) 16n hon 200m va cach
xa céap dién cao thé 16n hon 50m;

bi lai thuén tién cho do ngim;

St dung hai diém méc dia chinh co s& c6 ky hiéu 103462 va
104448 1am hai diém gbc dé xay dyng lwdi dudng chuyén hang IV bing
cong nghé GPS.

Ludi dudng chuyén hang IV gdm céc diém GPS-01, GPS-02, GPS-
03 va GPS-04 [3].
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PHUONG AN THIET KE LUGI HANG IV

Hinh 4. Phudng 4n thiét ké lwdi khéng ché hang IV.

Sau khi thiét ké lw6i khéng ché do vé trong phong, ta cin phai di
khao sat thuce té, xdc dinh vi tri chinh xdc c4c didém 1w6i va tién hanh
gén méc ngoai thyre dia dya trén phuong an thiét ké 1udi.

Vi cac yéu ciu néu trén va dé dam bao d6 chinh xac xay dung
lwéi khéng ché hang IV phuc vu céng tic thanh 14p ban dd hién trang
ti 18 1:500, dy 4n diu tu nha may nude sach séng Hong - Vinh Phic thi
nhém nghién citu st dung 04 may thu GPS 1 tin sé ctia hing Huace
CHC va céc thiét bi ddng bo nhu anten, gid d& anten va chan may do
hing san xuét. Trong qua trinh do, ca 4 may hoat déng ddng thoi cling
mot thoi didm. Trude va sau khi do ddu do chidu cao ing ten 2 14n dén
mm dé kiém tra. Sau céc ca do ca 4 may thu déu trit s liéu vio may vi
tinh dé xtt 1y.

Thiét ké ca do
S6 ca do dugc tinh theo cong thifc sau:
n=(m.S)/R
Trong d6: S - 1a tdng sé diém trong 1wéi.
R - 12 s6 méy thu st dung dé do.
m - 12 s6 14n dit may Lip trung binh tai diém.
Can c vio phuong an thiét ké 1wéi, sb diém trong ludi véi 4
may thu chiing ta xdc dinh dugc sb ca do 12 2 ca, thoi gian do 1a 90
phit véi didu kién sé vé tinh quan sat khong it hon 6 va PDOP khong
16n hon 4.

Té chitc do dac

Cong tac do dac xay dyng lwéi khéng ché do vé bing cong nghé
GPS dugec tién hanh trong khu vize nghién ctiu. Trong qua trinh do dac,
can phai chii y dén tin hiéu may thu, thoi gian bat tit may va thoi tiét
@& Iwru nhat ky. Khi do dac phai thyc hién theo lich do da duoc thiét ké
t trude.

Xit Iy s6 liéu

St dung phdn mém StaticGPSA Ssistant ding dé trat sb liéu tir
méy do GPS sang may tinh. $6 liéu do dac dugce lwu vio file véi dinh
dang “*.dat”. Sau d6 sb liéu s& dugc st 1y trén phin mém TRIMBLE
TOTAL CONTROL

Phin mém TRIMBLE TOTAL CONTROL & tién hanh binh sai s6
liéu do GPS. bay 13 phin mém phd bién, phit hop, chuyén dé xit 1i sb
liéu do GPS mét cach nhanh chéng, tién lgi, ddm bao db tin ciy. Két
qua binh sai dugc chuyén sang phdn m&m DPSurvey dé bién tap thanh
7 bang [1].

Phin mém DPSURVEY chuyén xt 1y s6 liéu tric dia — ban dd nhu:
bién tap, binh sai, wéc tinh. File két qua dugc bién tip dwdi dinh dang
“*.doc”

Céc bude xtt 1y s6 liéu ndi nghiép dwgc tién hanh nhu sau:

Khoi dong phin mém Chuyén s liéu két qua do tir

StaticGPSA Ssistant may thu GPS sang may tinh

Tao du an
v

|

Imput s liéu |
¥

Tién hanh xt Ii canh. |
¥

Fix diém gdc (103462) |
¥

|

|

|

|

TRIMBLE TOTAL

Binh sai
v

Chon trong s don vi
¥
Fix diém gdc (104448)
v
Binh sai

|
|
|
Khéi dong phan mém < ‘
|
|
|
|

Khai dong phan mém Xuéit két qua binh sai ludi

ra file dudi dinh dang text

DPSURVEY
Hinh 5. X1 1y sb liéu do GPS trén may tinh.

Trudc khi tién hanh binh sai cAn phai xt 1y canh ttc 1a can thiép
tin hiéu vé tinh. Nhitng vé tinh yéu, nhiéu thi cin phai cit tin hiéu yéu,
nhiéu ctia vé tinh d6 ra khoi chuong trinh. Sau khi can thiép tin hiéu
vé tinh thi cin kiém tra sai s khép dd hinh ctia 1w6i. Sai s6 khép dd
hinh ctia léi nhé hon sai s6 khép hinh giéi han theo tiéu chudn thi
tiép tuc tién hanh xit 1y s6 liéu [2].

Trong qué trinh binh sai, néu coi d6 chinh x4c do géc va d6 chinh

xé4c do canh 12 bing nhau thi chon trong sé don vi bing My=1.

JOMC (164



Thoéng tin va gidi phdp khoa hoc, cong nghé

Tap chi Vat liéu va Xdy dung s 4 (2021) 162 - 165

Bang 2.
Két qua toa d6 va do cao sau binh sai.
) Tén Toa do b6 cao Sai sb vi tri diém
TT diém X(m) Y(m) h(m) (mx) (my) (mh) (mp)
1 103462 2342543.801 550500.690 11,850 | e | e | e | e
2 104448 2342553.814 553133.163 11,833 | | e [ e | e
3 GPS-01 2342260.499 549801.845 15,812 0,003 0,001 0,016 0,003
4 GPS-02 2343054.629 551384.477 12,008 0,004 0,004 0,021 0,006
5 GPS-03 2345147.202 552166.379 13,322 0,003 0,004 0,023 0,005
6 GPS-04 2346583.731 553965.636 10,928 0,002 0,002 0,023 0,002

Hinh 6. Luéi khéng ché hang IV.

Két qua sau binh sai s6 liéu do GPS 1w6i khéng ché hang IV phuc
vu cong tac thanh 14p ban dd hién trang ti 1& 1:500, dy 4n diu tw nha
may nwée sach song Hong - Vinh Phiic nhu sau:

Luwéi khdng ché hang IV phuc vu céng tac thanh 1ap ban dd hién
trang ti 1& 1:500, dy 4n diu tw nha may nudc sach séng Hong - Vinh
Phtic dugc xay dung bao dam cac tiéu chi ky thuat Nha nuéc quy dinh
trong tai liéu [1].

Két qua toa dd va dd cao sau binh sai Iw6i khéng ché hang IV
phuc vu cong tic thanh 1ap ban dd hién trang ti 1é 1:500, dv 4n diu tw
nha méay nuéc sach séng Hong - Vinh Phic duoc thé hién trong Bang 2
[2].

4, Két luan

Xay dung duoc hé théng lwdi khéng ché hang IV phuc vu céng
tac thanh 14p ban db hién trang ti 1& 1:500, dy 4n du tv nha may nudc
sach séng Hong - Vinh Phiic bing cong nghé GPS, dam bao du sb lugng
diém va d6 chinh xéc, cac chi tiéu k§ thuat cua Nha nuwde d@ ra.

Ung dung céng nghé do GPS trong viéc thanh 14p 1u6i khéng ché
hang IV phuc vu céng tac thanh 1ap ban dd hién trang ti 1& 1:500, du 4n
diu tw nha méay nuwéc sach séng Hong - Vinh Phic tiét kiém thoi gian,
chi phi, mang lai hiéu qua kinh té cao.

Cong nghé GPS gitip viée 1ap 1wéi khéng ché do vé dwoc thic
hién & nhitng dia hinh dic biét, chia cit, khéng thong hudng va yéu
cAu thoi gian xay dwng lwdi nhanh.
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