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L&i noi dau

TCVN 9401:2012 dwoc chuyén déi tir TCXDVN 364:2006 theo quy dinh
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Ky thuat do va xtr ly sé liéu GPS trong trac dia céng trinh

Technical of measuring and processing GPS data in engineering survey

1 Pham vi ap dung

Tiéu chuén nay quy dinh cac yéu cau ky thuat vé viéc do va xtr ly sé lieu GPS khi thanh 1ap lwéi khao

sat cong trinh, lwai khdng ché mat bang phuc vu thi cong va quan trac chuyén dich ngang céng trinh.

2 Tailiéu vién dan

Céc tai liéu vién dan sau 1a can thiét cho viéc ap dung tiéu chuan nay. Déi véi cac tai liéu vién dan ghi
nam coéng bd thi ap dung phién ban dwoc néu. Déi véi cac tai liéu vién dan khong ghi nam cong bé thi

ap dung phién ban mé&i nhét, bao gédm ca cac stra ddi, bd sung (néu co).

TCVN 9398:2012, Cdng téc tric dja trong xay duwng céng trinh - Yéu céu chung.
3 Thuéat ngir va dinh nghia

Trong tiéu chuén nay cé st dung mét sb thuat ngl va dinh nhia sau:

3.1

Ca do (Observation session)

Quang thoi gian thu tin hiéu lién tuc trén tram do ti luc bat may dén luc tat may.
3.2

Do dong bd (Simultaneous observation)

Tri s6 do clGia hai may thu tré Ién thu tin hiéu ctia cing mot vé tinh.

33

Vong do déng bd (Simultaneous observation loop)

Vong khép clia cac véc to do 3 may do cung ca tré 1én hgp thanh.

3.4

Vong khép doc lap (Independent observation loop)

Vong khép clia cac vecto canh doc lap hop thanh.

3.5

D6 cao angten (Antenna height)
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D06 cao tinh tr tdm trung binh ctia pha &ngten thu dén tam méc.
3.6
Lich vé tinh (Ephemeris)

Gia tri toa do trén quy dao cla vé tinh & cac thdi diém khac nhau. Lich vé tinh dwoc phat dwéi hai loai:

lich vé tinh quang ba va lich vé tinh chinh xac.

3.7

Lich vé tinh quang ba (Broadcast ephemeris)

Tin hiéu vé tuyén do vé tinh phat ra chira thong tin dw bao tham sé quy dao clia vé tinh & théi gian nao
do.

3.8

Lich vé tinh chinh xac (Precise ephemeris)

Tham sb quy dao vé tinh do mot vai tram theo doi xac dinh qua x ly t6ng hop dung vao dinh vj vé tinh

chinh xac.

3.9

Véc to canh don (Single baseline)

Véc to canh tinh tir mot cdp angten thu & hai diém bét ky cung ca do.

3.10

Td hop véc to canh déc lap (Multiple baseline )

m -1 véc to canh ddc lap dwoc gidi tv m -1 phwong trinh tri do bat ky khi do déng bd vé&i m may thu.
3.1

Hiéu pha bac mét (sai phan bac 1) (Single differential)

Hiéu tri do pha dén cung moét vé tinh cla hai tram do GPS cling ca do.

3.12

Hiéu pha bac 2 (sai phan bac 2) (Double differential)

Hiéu cua hai pha bac mét cta hai vé tinh do dwoc tir hai tram do GPS cung ca do.

3.13

Hiéu pha bac 3 (sai phan bac 3) (Triple differential)

Hiéu cta hai hiéu pha bac hai ctia hai tram do dén mét cap vé tinh & hai thoi diém khac nhau.

3.14
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Ty Ié loai bd sé liéu (Percentage of data rejection)

Ty 1é gitra s6 lwong tri do loai bd va sb lwong tri do can cé.
4 Ky hiéu

GPS la viét t4t ctia cum tir Global Positioning System:;
WGS - 84 13 viét tat clia cum tir World Geodetic System — 1984;
HN - 72) |a viét tt cGa cum tir Ha Noi ndm 1972;

(VN - 2000) |4 viét tt ctia cum tir Viét Nam nam 2000;
UTM la viét tdt cGa cum t» Universal Transverse Mercator;
SV 14 viét tét clia cum tlr Space Vehicle;

PDOP Ia viét tat ciia cum tlr Position Dilution of Precision;
UTC la viét tat cGa cum tir Universal Time Coordinate;
SNR Ia viét tt clia cum tir Signal Noise Ratio.

5 Quy dinh chung

5.1 Viéc do GPS trong tréc dia cong trinh can dwoc tién hanh theo mét phwong an ky thuat da dwoc
phé duyét nham xac dinh chinh xac cac gia tri toa do diém GPS phuc vu cho viéc thanh 1ap luéi tréc
dia cong trinh trong th&i gian ngén va dat hiéu qua kinh té cao, theo quy dinh tai TCVN 9398:2012.

5.2 Do GPS trong trac dia céng trinh dwoc tién hanh theo cac trinh tw sau:
- Thu thap tai liéu gbc va sé liéu géc;

- Chon hé théng toa do va thoi gian;

- Lap phuwong an ky thuat va trinh duyét;

- Chon diém va chén méc;

- Lwa chon may mac va thiét bi;

- Do ngém;

- Ghi sb do ngoai nghiép;

- Xt ly s6 liéu;

- B4o céo téng két va nop thanh qua.

5.3 Céc cip do va phwong phap do GPS néu trong phwong an ky thuat dwoc chon tuy thudc vao yéu
cau do chinh xac xac dinh dai lwong can bé tri, dai lwong dich chuyén va déc diém cla tirng dbi twong

cong trinh.
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5.4 Khi st dung két hop cdng nghé GPS va toan dac dién ti trong viéc 1ap lwéi khéng ché thi cong va
quan trac chuyén dich bién dang cong trinh can tham khao thém tiéu chuan "Céng tac trac dia trong
xay dwng nha va céng trinh - Y&u cau chung".

6 Heé thong toa do va thoi gian

6.1 Do GPS st dung hé théng toa dd toan cau WGS - 84 (hé toa dd trac dia Qudc té) khi cé yéu cau
str dung hé toa do HN - 72 hodc hé toa do nao khac thi phai tinh chuyén toa d0. Cac tham sd hinh hoc
co ban cla Elipxoid toan cau va Elipxoid tham khao cla cac hé toa do phai phu hop véi quy dinh &
Bang 1. Hé toa do VN - 2000 cé cac tham sb hinh hoc co ban cla Elipxoid hoan toan gibng véi hé toa
do trac dia Québc té WGS - 84.

6.2 Khi do GPS c6 yéu ciu st dung hé toa do dia phwong hodc hé toa do doc lap thi phai tinh chuyén

ddi toa d6 va can phai cé cac tham sb ky thuat sau:

- Tham s hinh hoc clia Elipxoid tham khao;

- D6 kinh cda kinh tuyén gitra mui chiéu;

- Hang sbé codng vao tung do, hoanh do;

- D6 cao thudng clia mét chiéu:;

- Toa do diém khai tinh va phwong vi khéi tinh.

6.3 Khi tinh chuyén tir hé toa do trac dia Quéc té cla luvdi GPS sang hé toa dd khu vuc, can phai dam
bdo yéu ciu: Binh sai lwdi GPS trong hé toa do vudéng goc phang theo phép chiéu Gauss (Ko = 1), ¢6
kinh tuyén truc Lo cach khu do khong qua 20 km. Néu st dung phép chiéu UTM 6° (Ko = 0,999 6) thi
kinh tuyén truc cach khu do trong gi&i han tlr 160 km dén 200 km. Néu s dung phép chiéu UTM 3°
(Ko = 0,999 9) thi kinh tuyén truc cach khu do trong gi¢i han tr 70 km dén 110 km. Khi chon phép
chiéu Gauss phéi st dung Ellipxoid Krasovxky, con néu dung phép chiéu UTM thi st dung Ellipxoid
WGS - 84.

Bang 1 - Tham s6 hinh hoc co’ ban

Hé toa do
Tham sé Elipxoid toan cau Elipxoid tham khao
WGS - 84 HN - 72
Ban truc Ién a (m) 6 378 137 6 378 245
Ban truc nhd b (m) 6 356 752,314 2 6 356 863,019
Do zet o 1/298,257 223 563 1/298,3
Binh phuwong d6 léch tam thir nhéat e? 0,006 694 379 990 13 0,006 693 421 6
Binh phwong d6 l&ch tam th hai e” 0,006 739 496 742 227 0,006 738 525 4

6.4 Khi tinh chuyén ddi dd cao do GPS thanh do cao thuwéng thi can phai st dung hé d6 cao Nha nwéc
véi diém gbc do cao quéc gia.
8
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6.5 Thoi gian trong do GPS dwoc siv dung la théi gian qubc té UTC. Khi muébn dung gi¢r Viét Nam thi
phai tién hanh chuyén ddi (gi Ha Noi bang gi&> GPS cong bay).

7 Thiét ké ky thuat lwéi GPS

7.1 Phan cap hang luvéi GPS

7.1.1 Dwa vao chiéu dai trung binh gitra hai diém lan can va dé chinh xac cta né, lwdi GPS dwoc chia
thanh cac hang Il, lll, IV va céac cap 1. Khi thanh 1ap lwéi co thé thyc hién theo phwong an tuan tw bao

gdm t4t ca cac cip, hang hodc lwéi vot cép, Iwdi cing mot cap, hang.

7.1.2 Do chinh xac chiéu dai gitra hai diém lan can clia cac cap lwdi GPS dwoc tinh theo cong thirc:

o=+d* +(b.10°.D)’ (1)

Do chinh xac phwong vi clia canh dwoc tinh theo céng thire:
"2
a p F
trong do:
a la sai s6 ¢6 dinh (mm);
blahésbsaisdtylée
D la chiéu dai canh do (km)
V&imay thu 4600 LS : « =5 mm; b =1; p”bang 1; ¢" = 5.
hoac:
m, =2 p" 3)
7.1.3 Céac yéu cau ky thuat ch yéu cla céac cap lwdi GPS phai phu hop véi quy dinh néu & Bang 2.
Chiéu dai canh ngén nhét gira 2 diém Ian can bang 1/2 dén 1/3 chiéu dai canh trung binh; chidu dai
canh I&n nhat bang hai dén ba lan chiéu dai canh trung binh. Khi chiéu dai canh nhé hon 200 m, sai sb

trung phwong chiéu dai canh phai nhé hon 20 mm.

Bang 2 - Yéu cau ky thuat cha yéu cua lwéi GPS dwoc thanh 1ap dé phuc vu do vé ban do

Cap Chiéu dai canh a b Sai so6 trung phwong
hang trung binh, km mm (1x10%) twong d6i canh yéu nhat
Il 9 <10 <2 1/120 000
1] 5 <10 <5 1/80 000
v 2 < 10 <10 1/45 000
1 1 <10 <10 1/20 000
2 <1 <15 <10 1/10 000
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7.1.4 Déi voi lwdi GPS thiét 1ap dé khéng ché thi cong va quan trac chuyén dich bién dang céng trinh
thi phai dwa vao yéu ciu d6 chinh xac cla tirng coéng trinh ma thiét ké luwéi sao cho thod man cac yéu
cau do.

7.2 Nguyén tic thanh Iap va thiét ké Iu6i

7.2.1 Trwéce khi thiét ké mang lwéi GPS can phai thu thap cac tai liéu sau:

- Ban dd dia hinh ty l& I&n nhat da co trong khu virc xay dwng cong trinh;

- Tai liéu vé ludi khdng ché méat bang va do cao da co trong khu do, kém theo bao céo tong két vé kj

thuét thanh lap lwéi;

- Céc tai liéu vé dia chét cong trinh, dia chéat thuy van, giao théng, thuy hé va cac tai liéu lién quan dén
quy hoach phat trién ctia khu do.

7.2.2 Viéc thiét ké lwdi GPS phai can clr vao yéu cau thuc té va trén co s diéu tra nghién ctru ky cac
tai liéu gbc, sb liéu gbc hién co tai khu vuc xay dwng cong trinh. Trong lwéi GPS gitra cac diém khong
can nhin thdy nhau, nhwng dé co thé ting day lwéi bng phwong phap do truyén théng, méi diém GPS
can phai nhin thédng dén it nhat mot diém khac.

7.2.3 Khi thiét ké lwdi, dé tan dung cac tw liéu tréc dia, ban dd da co, nén sir dung hé toa do da co cla
khu do. Céac diém khéng ché da c6 néu phu hop véi yéu cau cla diém lwdi GPS thi tan dung cac mbc
clia chung.

7.2.4 Lu6i GPS phai duwoc tao thanh mét hodc nhiéu vong do déc lap, tuyén phu hop. Sé lwong canh
trong vong do doc lap, tuyén phu hop trong cac cép lwdi GPS phéi tuan theo quy dinh néu trong

Bang 3.
Bang 3 - Quy dinh vé sé lwong canh trong vong do ddc lap, tuyén phu hop
déi véi cac cap, hang lwéi GPS
Cap, hang Il m v 1 2
S6 canh trong vong do doc 1ap <6 <8 < 10 <10 <10

ho&c tuyén phu hop

Lwédi GPS dung dé khéng ché mat bang phuc vu thi céng va quan tréc chuyén dich ngang céng trinh
can tao thanh cac vong khép co6 sb canh khong Ién hon bén.

7.2.5 Dé tinh toa do cac diém GPS trong hé toa dd méat dat can phai co sé liéu khi tinh trong hé toa do
mat dat va do ndi véi mot sé diém khdng ché dia phwong. Ddi véi cac cong trinh 1én, s6 diém do ndi
can phai Ién hon ba, déi véi cac cong trinh nhd, sé diém do néi tir hai dén ba.

7.2.6 Dé tinh d6 cao thuwong cla cac diém GPS can dan do cao téi cac diém GPS theo quy dinh sau:

- Bé do ndi dd cao can phai dung phwong phap thuy chun hinh hoc cé dé chinh xac tir hang IV tré 1&n
hoac dung phwong phap do cao khac c6 dé chinh xac twong dwong.
10
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- D6 cao thwdng cta cac diém GPS, sau khi tinh toan va phan tich, néu phu hop véi yéu cau vé do
chinh xac cé thé dung dé do vé& ban dd va cac dang tréc dia cong trinh néi chung (yéu cau dé chinh xac

khéng cao).

7.2.7 Dbi voi lwsi khdng ché thi cong cé yéu cau dd chinh xac cao va lwéi quan tréc chuyén dich bién
dang c6ng trinh,can phai wéc tinh dd chinh xac cia yéu t6 can xét cta luwéi GPS thiét ké theo phwong

phap chat ché trén co sé binh sai gian tiép va phai ddm bao dé chinh xac yéu cau.
8 Chon diém va chén méc GPS
8.1 Chon diém GPS

8.1.1 Nguoi chon diém phai tim hiéu yéu cau, muc dich nhiém vu, diéu kién tw nhién va xa hoi cia khu
do, dwa vao thiét ké k¥ thuat da dwoc phé duyét dé tién hanh khao sat, chon diém lwéi GPS ngoai hién

trwdng.
8.1.2 V] tri cac diém GPS duwoc chon phai thod man cac yéu cau sau:

- Vi tri diém dwoc chon phai phu hop véi yéu cau cla thiét ké k§ thuat, thuan loi cho viéc do ndi va cho

cac cong tac do dac tiép theo.
- Biém chon phai dwoc dét & noi co nén dat, da én dinh, s& dung dwoc 1au dai va an toan khi do dac.

- Vj tri diém chon phai thuan tién cho viéc 18p dat may thu va thao tac khi do, cé khoang khéng rong va
géc cao cla vé tinh phai 16n hon 15°;

- Vj tri diém chon phai thuan tién cho viéc thu tin hiéu vé tinh, tranh hién twong nhiéu tin hiéu do quéa
gan cac tram phat séng va sai s6 da duwéng 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 vé tuyén cong suét I&n (nhw thap truyén
hinh, tram vi ba) I&n hon 200 m va cach xa cap dién cao thé Ién hon 50 m;

- Di lai thuan tién cho do ngam;
- Can tan dung cac mébc khéng ché da c6 néu chiung ddm bao cac yéu cau néu trén.
8.1.3 Cong tac chon diém phai tuan theo cac quy dinh sau:

- V& so db ghi chi diém ngay & ngoai thuyc dia (ké ca cac diém da cé mébe cii) ddm bdo mau ghi chu
diém GPS & Phu luc A;

- Tén diém GPS c6 thé dat theo tén lang, tén nui, dia danh, tén don vi, céng trinh. Khi tan dung diém cii

khong dbi tén diém. Sé hiéu diém can dwoc bién tap tién lgi cho may tinh;

- Khi diém chon can do néi thuy chuan, ngwoi chon diém phai khao sat tuyén do thuy chuén ngoai thuc

dia va dé xuét kién nghi;

- Khi tan dung diém cii phai kiém tra tinh dn dinh, sy hoan hao, tinh an toan va phu hop véi cac yéu

cau clia diém do GPS.

11
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8.2 Chdn méc

8.2.1 Quy cach ctia ddu mbc va méc diém GPS cac cap phai phu hop véi yéu cau quy pham hién hanh

ctia Nha nuwéec.

8.2.2 Diém GPS céac cip déu chén méc vinh clru, khi chén méc day hd phai db gach, sdi hodc d6 mot

I6p bé téng 16t

8.2.3 Mbc c6 thé dic sdn bang bé tdng cbt thép theo quy cach trong quy pham hién hanh cta Nha
nwéc rdi dem choén, hodc cé thé duc & hién trwdng, hodc co thé loi dung nén da, nén bé téng khoan

gén thém d4u méc & hién treong.

8.2.4 D4t dung dé chén mbc GPS phéi duwgc sy ddng y cla co quan quan ly, ngudi dang st dung dat

can lam tha tuc chuyén quyén s dung dét va lam céac thud tuc uy quyén bao quan méc.
8.2.5 Cac tai liéu phai ban giao sau khi chon diém chon méc:

- Ghi cha diém GPS;

- So dd lwdi chon diém GPS;

- H6 so cho phép str dung dat va gidy bao quan méc trac dia;

- Téng két cong tac ky thuat chon diém, chén méc.

9 Yéu cau ky thuat déi véi may méc thiét bj

9.1 Chon may thu

Viéc Iya chon may thu GPS duwogc thwe hién theo cac quy dinh trong Bang 4; trong dé cac may thu co

thé mot hoadc hai tan sé, dai lwong do déu 1a pha séng tai.

Bang 4 - Lwa chon may thu GPS

Hang muc Céap, hang
Hang Hang Hang Cap Cap
1l ]l v
Do chinh xac biéu Nho hon Nho hon Nho hon Nho hon Nho hon
trung, mm ho&c bang ho&c bang ho&c bang ho&c bang ho&c bang
5+2x10°D | 5+2x10°D | 5+2x10°D | 5+2x10°D | 10+2x10°D

S6 may thu do >3 >3 >2 >2 >2
dong bod

9.2 Kiém nghiém may thu
9.2.1 May thu GPS m&i mua hodc qua bdo duéng phai kiém nghiém toan dién méi dwoc dung tiép.
9.2.2 Noi dung kiém nghiém may thu GPS

- Kiém tra khai quat;
12
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- Kiém tra dwong dién;

- Kiém tra d6 4m cta may;

- Kiém dinh kénh thu;

- Do kiém tra.

9.2.3 Kiém tra khai quat theo cac quy dinh sau:

- May thu va ang ten phai phu hop. May va phu kién day du;

-Bé ngoai may va ang ten hoan chinh; cac bo phan va cac phu kién hoan hao, cac dc vit 1am viéc binh

thwdng;

- Hwéng dan sir dung may, hwdng dan st dung phdn mém chuyén dung.

9.2.4 Kiém tra dwdng dién theo cac ndi dung sau:

- Kiém tra cap dién, néi chinh xac 6 cdm, dac cam;

- Kiém tra dén tin hiéu, thir dién vao may;

- C4c nut 4n va hé théng hién thi lam viéc binh thwong;

- Do thtr xem tbc d6 1am viéc cha bd phan thu, qua trinh thu c6 mét tin hiéu khéng.
9.2.5 Do kiém tra

May thu GPS sau khi kiém tra khai quat va kiém tra dwéorng dién can do kiém tra theo cac ndi dung sau:
- Do kiém tra d6 6n dinh trong may thu theo phwong phap va quy dinh & Phu luc C;
- Kiém tra d6 &n dinh cGia tam pha do theo phwong phap va quy trinh & Phu luc D;

- Do kiém tra do chinh xac két qua do & cac khodng cach do khac nhau trén cac chiéu dai chuan. Khi
kiém tra may thu can can va dinh tdm chinh xac t&i m&c nhd hon hodc bang +1 mm. Vach chuén trén
ang ten thu hwéng vé phia Bac. D6 cao ang ten do chinh xac dén 1 mm. Két qua do so v&i chiéu dai

chuén c6 sb chénh nhé hon sai sb tiéu chuén ctia may.

9.2.6 Khi dung may do & cac cap hang cao, hang nam trudc khi di do phai kiém nghiém theo Phu luc C
va Phu luc D. May da qua stra chiva hodc thay & bd phan nao thi cac ndi dung lién quan dén sy thay
ddi can dwoc kiém nghiém.

9.2.7 Qua trinh sir dung can phai thwérng xuyén kiém nghiém bd phan dinh tdm quang hoc d& dam bao
do chinh xac dinh tdm. Phuong phap kiém nghiém theo quy dinh néu & Phu luc E.

9.3 Bao tri may thu

9.3.1 Trong th&i gian do & ngoai nghiép may thu GPS phai cé ngudi chuyén bao quan. Khi van chuyén
nguwdi d6 mang may, cé bién phap phong chan dong; phong néng, gid, bui, &m wét, an mon. May diéu

khién vé&i cac phim bam, khi van chuyén can dé trong hop van chuyén.
13
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9.3.2 Cac dau cam, ché tiép ndi ciia may va day dan can gil gin sach sé&, khi n6éi may véi ngudn dién
bén ngoai can kiém tra ky dién ap cé phu hop véi dién ap ciia may khéng. Khi lap pin do, can chi y 1ap
dang cwe. Day dan cla &dng ten thu khong dé vin xodn, khéng kéo day dan trén bé mat cé d6 cirng cao
ho&c bé mat thd, nlra ndm kiém tra lai d& bén cta day mét lan.

9.3.3 Khi khéng sir dung may thu can dé trong hom van chuyén cé dém muat. Hom may can dé ché
théng thoang, khé rao. Khi tui chéng &m chuyén sang mau hodng, d8, can thay thé ngay.

9.3.4 May thu dé trong phong lau ngay thi mét dén hai thang phai cdm dién kiém tra hoat dong mét lan.
Céc pin dwoc bdo quan noi kho réo tranh mét dién, tr mdt dén hai thang phai nap dién lai mét 1an va
kiém tra lai dién dung.

9.3.5 Nghiém c&m thao r&i tuy tién cac bd phan ctia may thu, néu cé sy cb can lap bién ban giao cho
nguwoi cé chuyén mon stra chira, bao tri.

10 Céng tac do ngam

10.1 Cac yéu cau ky thuat co’ ban

10.1.1 Yéu cau ky thuat co ban khi do GPS cac cép, hang, phai phu hop véi quy dinh dwoc néu trong

Bang 5.
Bang 5 - Yéu cau ky thuat co’ ban khi do GPS cac cép, hang
Hang Phwong Cap, hang
muc phap do ] ]
Hang I Hang lll Hang IV Cap 1 Cap 2

Gé6c cao Do tinh =15 215 >15 215 =15
cta vé tinh (°) | Tinh nhanh - - - - -
S6 lwong vé Do tinh >4 >4 >4 >4 >4
tinh quan trdc | Tinh nhanh - >5 >5 >5 >5
dung dwoc
Sé lan do lap Do tinh >2 >2 >16 >16 >16
trung binh tai Tinh nhanh - 22 >1,6 21,6 21,6
tram
Th&i gian quan | Do tinh =90 260 245 245 245
trac: Do dai Tinh nhanh - 220 215 215 215
thoi gian thu tin
hiéu ngén nhét
(min)
Tan suét thu Do tinh 10 dén 60 | 10 dén 60 | 10 dén 60 10 dén 60 10 dén 60
tin hiéu (s) Tinh nhanh - - - - -
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10.1.2 Khi quan trdc GPS & cac cap hé sé suy gidm do chinh xac vi tri khéng gian ba chiéu PDOP cua

cac cap hang lwéi GPS phai nhd hon 6, (quy dinh sb vé tinh I&n hon hodc bang 6).

10.1.3 Trong tréc dia cong trinh, do GPS khéng can do cac yéu tb khi twong nhwng nén ghi lai tinh

trang thoi tiét nhw: Nang, ram, mat, c6 may hodc trdi quang ...
10.2 Lap ké hoach do

10.2.1 Trwédc khi tién hanh do can st dung phan mém PLAN hodc QUICK PLAN dé 1ap lich do va can
lap bang dw bao cac vé tinh co6 thé quan sat dwoc. Trong bang cé: S hiéu vé tinh, dd cao vé tinh va
géc phwong vi, thei gian quan sat tot nhat dé quan sat nhém vé tinh tét nhat, hé s suy gidm dé chinh
xac vj tri khong gian ba chiéu. SV 16n hon hodc bang 6. Khi xung quanh diém do cé nhiéu dia vat che
chan phai 1ap lich do theo diéu kién che chan thuc té tai cac diém do.

10.2.2 Toa dé dung dé lap bang dw bao cho cac vé tinh la d6 kinh, do vi trung binh cla khu do. Thoi
gian dw bao nén dung thoi gian trung binh khi do ngdm. Khi khu do 1&n thdi gian do kéo dai thi can lap
bang dw bao cho tirng phan khu véi thdi gian do khac nhau va dung lich vé tinh quang ba cé tudi
khéng qua 20 ngay.

10.2.3 Can ct vao sb lwong may thu, dé hinh lwéi GPS da thiét ké va bang dy bao vé tinh. Lap bang
diéu d6 do ngam v&i ndi dung: Thoi gian do, sb liéu tram do, tén tram do, sb liéu may thu ... nhu yéu
cau clia Phu luc F.

10.2.4 Do dai ca do khdng it hon 30 min, v&i diéu kién sb vé tinh quan sat khéng it hon 6 va PDOP
khéng I&n hon 5. Thei gian do cé thé kéo dai thém dbi véi canh dai hodc diéu kién thu tin hiéu tai diém

do khong tét. Thoi gian tdi thiéu ciia ca do nén tham khao sé liéu & Bang 6.

Bang 6 - Thoi gian toi thiéu ca do

D6 dai canh do b6 dai th¢i gian ca do
km min
0 dén1 20 dén 30
1dén5 30 dén 60
5 dén 10 60 dén 90
10 dén 20 90 dén 120

10.3 Chuan bj do
10.3.1 Trudc khi di do can kiém tra dung lwong cla pin va ac quy. May va cac phu kién di kém phai
day du.
10.3.2 Trudc khi thu tin hiéu can kiém tra dung lwgng bd nhé trong ctia may hodc dia tir xem con du
ché dung nap khéng.
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10.3.3 Khi lap ang ten can dam béo cac yéu cau sau:

- Sau khi dén tram do, phai dat may thu 6n dinh sau dé6 méi dat ang ten (trwong hop may thu va ang

ten tach roi nhau);

- Ang ten I13p trén gia 3 chan phai doi tam véi sai s6 nhé hon 1 mm, &ng ten can dwoc can cho bot thuy
tron vao gilra;
- Khi do trén méc c6 dinh tam bat budc, phai thao nap bao vé tam mébc rdi méi I&p ang ten;

- Vach dinh hwéng &ng ten phai ludn luén huéng vé phia Béc véi sai sé +5°. Nhivng chd khé dinh

hwéng can dat trudc coc dinh hwéng, mbi 1an do dwa vao coc dinh hwéng dé dinh hwéng ang ten.
10.4 Yéu ciu do ngam

10.4.1 Cong tac do ngam trong lwdi GPS bao gdm cac thao tac: Khéi ddng may thu GPS tai tram do va
quy trinh thu tin hiéu ghi vao boé nhé cliia may.

10.4.2 Nén s(r dung it nhat ba may thu GPS mét tan sb hoac hai tan sé c6 tham s dé chinh xac a nhé

hon ho&c bang 5 mm, b nhé hon hodc bang 2 ppm va cé dinh tdm quang hoc dé do luéi GPS.

10.4.3 Dinh tam quang hoc clia may thu GPS can dwoc kiém nghiém truwdc khi st dung, bdo dam sai

s6 dinh tam nhé hon hodc bang +1 mm.

10.4.4 T6 do phai nghiém chinh tuan theo thoi gian quy dinh trong bang diéu d cong tac, dam bao
quan trac ddng bo cling mét nhém cac vé tinh. Khi cé sw thay déi so véi bang diéu d6 phai duoc sw

ddng y ctia ngudi phu trach. Té do khéng dwoc tuy tién thay dbi ké hoach do ngam.

10.4.5 Cac day dan nbi tlr ang ten dén may thu va cac thiét bj phu tro dwoc kiém tra khéng cé sai sét,

md&i dwoce tién hanh thu tin hiéu.

10.4.6 Trudc khi mé& may cho mét ca do phai do chidu cao &ng ten bang thwéc chuyén dung doc sb
dén 1 mm, ghi tén tram may, ngay thang nam, sb hiéu ca do, chidu cao ang ten. Sau khi tdt may, tién
hanh do lai chiéu cao ang ten dé kiém tra, chénh léch chiéu cao &ng ten gitra hai 1an do khéng duoc
vwot qua +2 mm va Iéy gia tri trung binh ghi vao s& do. Néu nhw chénh léch vwot qua han sai cho
phép, thi phai tim hiéu nguyén nhan, d& xuét y kién xt ly va ghi vao cot ghi cha trong sé do.

10.4.7 Sau khi may thu bat dau ghi nhan sé liéu, nguoi do cé thé sir dung cac chirc ndng cla ban
phim, chon menu, tim théng tin tram do, sé vé tinh thu dworc tin hiéu, sd hiéu vé tinh, ty sd nhiéu tin
hiéu, két qua dinh vi tirc thei, tinh trang ghi, gitr sb liéu (i véi may thu cé ban phim diéu khién).

10.4.8 Khi may thu dang ghi két qua, théng thwerng ngudi do ghi 1an lwot cac nodi dung theo quy dinh
trong sb do. Khi théi gian do qua 60 min thi ctr 30 min lai ghi mét 1an. Mau sb do dwoc néu trong Phu

luc H.
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10.4.9 Trong qua trinh do cGia mét ca do khéng dwoc tién hanh cac thao tac sau: tat may thu va khéi
dong lai; tién hanh tw do thir (trir khi phat hién cé sw cd; thay dbi géc cao cuia vé tinh; thay ddi tAn xuét

thu tin hiéu; thay ddi vi tri &ng ten; &n phim déng va xoé théng tin.

10.4.10 Trong thoi gian do ngudi do khéng dwgc roi may, thuwdng xuyén theo doi tinh trang lam viéc
clia may thu, theo ddi nguén dién, tinh hinh vé tinh va ghi s liéu; ddng thdi dé phong may bi chan

dong lam chuyén dich, d& phong nguoi va vat thé khac gan &ng ten che chan tin hiéu vé tinh.

10.4.11 Trong khi may thu dang lam viéc khéng dwoc ding bé dam hodc dién thoai di déng & gan may

thu. Khi c6 sdm chdp, mua to phai tdt may, ngirng do va thu cét ang ten dé phong sét danh.

10.4.12 Trong khi do phai bdo dam may thu hoat ddong binh thwéong, ghi sé liéu chinh xac. Sau méi
ngay do nén kip thoi trat sé liéu vao dia cirng, dia mém ctia may tinh dé tranh mét sé liéu.

11 Ghi sé do ngoai nghiép

11.1 Noi dung ghi sé

Noi dung ghi s6 bao gébm cac muc sau:

- Tén tram do, sé hiéu tram do;

- Ngay, thang do/ngay clia ndm, diéu kién thoi tiét, sé hiéu ca do;

- Thoi gian bat dau do, két thuc do, nén dung thdi gian UTC, ghi dén gio, phut;

- Thiét bi thu ghi loai may, ky hiéu, s may, sbé hiéu ang ten;

- D6 kinh, d6 vi va d6 cao gan dung ctia tram do. Dd kinh dé vi ghi d&n phut va d6 cao ghi dén 0,1 m;

- Chiéu cao ang ten ghi két qua do trung binh cla lan do trwéc va 1an do sau khi thu tin hiéu, lay dén
0,001 m;

- Dién ap cua pin acquy, s6 lwong va sé hiéu vé tinh, ty sé dd nhiéu tin hiéu (SNR), mirc d6 che chan
va nhirng tinh hudng dang ghi khac;

11.2 Cac yéu cau khi ghi sé do ngoai nghiép

- C4c sb liéu gbc va cac muc ghi chép theo quy dinh phai ghi ngay tai hién trudng that rd rang, sach sé,

khong dwoc tdy xoa hodc chép lai;

- Két qua thu tin hiéu vé tinh clia cac ca do sau méi ngay lam viéc phai trut sb liéu vao bd nhé ngoai

hoac may tinh;
- Céc sb liéu trat tr may thu ra khéng duoc cé bat ky mot sw can thiép hodc xt ly ndo.
12 Xt ly sé liéu

12.1 Tinh véc to’ canh
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12.1.1 Két qua do GPS c6 thé xir ly bang phan mém GP Survey 2.35 hodc Trimble Geomatic Office

ho&c cac phan mém khac cuing tinh nang;

12.1.2 Bbi v&i canh ngén nhé hon 10 km, chi can st dung lich vé tinh quéng ba dé giai canh. Chi chap
nhan cac canh dat 101 giai FIX, v&i RATIO khéng nhd hon 2. Trong treéng hgp khéng dat I&i gidi FIX
can lwu y t&i sai s6 da dwdng dan tin hiéu (Multipath). Néu tinh canh & ché d6 tw dong khong dat thi
phai xt ly canh theo phwong phap can thiép. Trong trwéng hop xt&r ly can thiép ma khéng nhan duoc
I&i gidi FIX thi phai do lai.

12.1.3 Khi x¢ ly can thiép co thé cat bd bot vé tinh ¢ tinh trang xau hodc cat bd bot thoi gian do

nhwng khéng dwoc cat bé qua 20 % thoi gian thu tin hiéu.

12.1.4 Toa dd gbc dung dé tinh véc to canh nén chon 13 trj binh sai cta toa do trong hé WGS - 84 cua
cac diém dinh vi theo phwong phap dinh vi diém don (tuyét déi) trong khoang th&i gian thu tin hiéu Ién
hon 30 min.

12.1.5 Trong moét ca do ddng bd véi nhidu may thu, ¢ thé tinh riéng tirng vecto canh, cling c6 thé
chon céc vecto canh va cuing tinh theo cach x& Iy nhiéu vecto canh.

12.1.6 Tét ca cac vecto canh duwgc do déng bd trong khoang thoi gian ngan hon 35 min, can phai lay
|&i gidi &n dinh (fixed) sai phan bac hai phu hop yéu ciu lam két qua cubi cung.

12.2 Kiém tra két qua tinh vecto canh

12.2.1 Khi xt ly sb liéu do clia mét ca do ddi voi lwdi hang |l va hang I ty 1& sb liéu st dung khéng
duoc thap hon 80 %.

12.2.2 Trong khi chon mé hinh x@ ly tirng vecto canh, déi véi cling médt mé hinh gidi canh trong mét ca
do thi sai s khép twong dbi chiéu dai canh cta bat ky tam giac ndo ciing khéng dwoc vuot qua quy
dinh néu & Bang 7.

Bang 7- Sai s6 khép twong déi gi&i han

n D, km
0,10 0,15 0,20 0,50 1,00 2,00 3,00 4,00
3 1:8 160 1:12 200 1:16 300 1:40 600 1:80 000 1:151 600 1:210 000 1:255 000
4 1:9430 1:14 100 1:18 800 1:46 900 1:92 400 1:175 000 1:242 500 1:294 500
5 1:10 500 1:15 800 1:21 000 1:52 400 1:103 400 | 1:195 700 1:271 200 1:329 200
6 1:11 500 1:17 300 1:23 000 1:57 400 1:113 200 | 1:214 400 1:297 000 1:360 700

CHU THICH: D la chiéu dai trung binh cac canh trong hinh, n 1a sé canh trong hinh khép

12.2.3 B4t luan dung phwong thirc xt ly riéng tirng canh hay xt Iy nhiéu canh, trong toan lwéi GPS,

cling déu phai chon cac canh déc 1ap tao thanh cac vong do doc 1ap; sai s6 khép twong dbi toa do
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thanh phan va sai s khép twong ddi chiéu dai clia cac vong do ddc lap phai phu hop véi cac quy dinh

sau day:
o, < 2\no
o, < 2Wno @)
o, < 2\no
@ < 2+/3no
trong do :

o la dd chinh xac chiéu dai;

o 1a sai s6 khép vong do; o =\/a)x2 +o, 0 ;

n la sb canh trong vong do doc lap;

o =4/’ +(b.10°.D)’
12.2.4 Chénh l&ch chiéu dai clia vecto canh do khong duoc vwot qua quy dinh.
d, <220

12.3 Po bb sung va do lai

12.3.1 B4t ky nguyén nhan nao tao thanh mét diém khéng ché khong thé lién két bdi hai vecto canh

doc lap dat yéu cau thi tai diém d6 phai do bd sung hoac do lai it nhat 1a mét vecto canh déc 1ap.

12.3.2 C6 thé loai bd vecto canh ma chénh léch chiéu dai cla vecto canh do lai, sai s6 khép vong do
dong bo, sai s6 khép vong do ddc lap vuot qua han sai khi kiém tra, nhwng phai bdo dam vong do doc
lap sau khi loai bé vecto canh van c6 sb canh khéng vuot qua quy dinh tai 7.2.4; néu vuwot qua quy

dinh d6 thi phai do lai vecto canh Ay hodc hinh dbng bo cé lién quan.

12.3.3 Néu do vi tri diém khong thod man cac yéu cau do GPS ma tai tram may do lai nhiéu 1an van
khong thé bdo dam han sai quy dinh thi c6 thé dwa vao yéu cau ky thuat chon thém diém mai dé tién

hanh do lai.
12.4 Binh sai lwéi GPS

12.4.1 Khi cac khoan kiém tra chat lwgng da phu hop véi yéu cau thi lay tat cd cac vecto canh doc lap
tao thanh hinh khép kin, 14y vecto 3 chiéu cla cac canh va ma tran phwong sai - hiép phwong sai cia
ching lam théng tin tri do, |4y toa do 3 chiéu trong hé WGS - 84 clia mot diém lam sb liéu khéi tinh va
tién hanh binh sai luvéi GPS tw do. Két qua binh sai lwdi tw do sé cho toa d6 cac diém trong hé toa dd

WGS - 84, s6 hiéu chinh tri do cia 3 sb gia toa d6 clia vecto canh, chiéu dai canh va théng tin vé do

19



TCVN 9401:2012

chinh xac vi tri diém. Qua trinh nay phai tinh chuyén tr toa dd vudng géc khéng gian XYZ vé toa d6 va

dd cao tréc dia BLH sau do6 chuyén vé toa dd vudéng géc phang X,Y.

12.4.2 C6 thé str dung tat ca cac canh do ké ca cac canh phu thudc dé binh sai lvéi néu khang dinh tat
ca cac canh khong cé sai sb thd, (sai sé do do dd cao ang ten, sai sé nhiéu tin hiéu hodc da dworng
dan).
12.4.3 Trén co s& gia tri clia cac dai lwgng do da dwoc xac dinh qua binh sai lwéi ty do, tién hanh binh
sai phu thudc trong khéng gian 3 chiéu hodc 2 chiéu, trong hé toa dd nha nwéc hodc hé toa dd khu
Ve,

12.4.4 Trong binh sai phu thudc, tri tuyét déi ctia sé hiéu chinh (Vs VAy ;V,. ) cda vecto canh phai thod

man cac yéu ciu sau day:

V, <30
Vy <30 (5)

V, <3c

Khi vwot han sai c6 thé thdy rdng vecto canh 4y hodc lan can cé chira sai s6 thd, can phai ding
phwong phap da cé trong phdn mém hodc phwong phép tw dwa ra dé loai trlr vecto' canh cé chira sai

s6 thd, cho dén khi thod man yéu ciu trén.

12.4.5 Chénh léch cla s6 hiéu chinh (dV, , dV,y, dV,;) cla vecto canh cung tén trong binh sai rang

budc va trong binh sai luvéi tw do sau khi da loai tri sai s6 thd phai thod man yéu cau sau day:

dv, <2c
dv,, <2c (6)
dv, <2c

12.4.6 Binh sai lwéi GPS trong hé toa dd vudéng géc phéng can thod man yéu cau da néu & 7.1.3.

12.4.7 S dung diém khdi tinh toa dd phai phu hop véi hé quy chiéu st dung (vé& hé toa d6 va mui
chiéu). Déi v&i lwei GPS chi can st dung mot diém khai tinh la dd. Néu siv dung ti 2 diém khéi tinh tré
lén can xem xét ky lwdng chat lwong cla cac diém khéi tinh. Sai sb trung phwong vi tri diém yéu nhét
sau binh sai luv¢i khéng dugc Ién hon + 10 mm.

12.4.8 Khi binh sai bang phadn mém Trimnet Plus thuéc GPSurvey 2.35 cé thé binh sai luvdi GPS két

hop v&i cac tri do canh hoéc tri do goc bang toan dac dién tir nham nang cao d6 chinh xac va dé tin

cay clia mang lwéi GPS.

12.4.9 Dé xac dinh d cao cho cac diém trong lwdi GPS, khi binh sai lwéi cé thé sir dung mé hinh
Geoid EGM - 96 hoac OSU91A hodc md hinh Geoid cé du do chinh xac két hop véi cac diém khdi tinh

dd cao 1a cac diém da biét dd cao thuy chuén trong hé d6 cao Nha nuéc.
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12.4.10 Trong mang lwéi phai co it nhat 3 diém do cao khdi tinh bb tri vé cac phia khac nhau clia mang
lwdi. Trong pham vi kich thuwdc lwdi khdng qua 2 km, dé chinh xac xac dinh dé cao cho cac diém con
lai trong lwéi sé dat do chinh xac twong dwong thuy chudn hang IV néu cac diém khéi tinh dé cao
duoc do ndi véi dd chinh xac thuy chuan hang Il

12.4.11 Déi voi lwdi GPS & vung ndi, d6 chinh xac xac dinh do cao kém hon ving dong bang. Cac
diém lwdi co thé dat dd chinh xac thuy chuan ky thuat néu cac diém khdi tinh duwoc do ndi dd cao véi
dd chinh xac thuy chuén hang IV.

12.4.12 Trong két qua binh sai phai day da cac théng tin sau:

- Théng tin vé cac véc to canh (baselines) AX, AY, AZ;

- Sai s6 khép hinh va sai s6 phép hinh yéu nhét;

- Cac phwong vi canh, chiéu dai canh, hiéu s d6 cao va cac sb hiéu chinh twong &ng;

- Toa d6 vubng goc khdng gian XYZ;

- Toa dd va do cao trac dia B,L,H;

- Toa d6 vudng goc phang va dd cao thuy chuan sau binh sai;

- DPanh gia sai sb canh, sai s6 twong dbi canh va sai sé phwong vi canh sau binh sai.

12.4.13 Trong tredng hop hé toa dé cdng trinh khdng theo hé toa d6 nha nudc, toa dd sau binh sai
bang phan mém st ly lwéi GPS can chuyén vé hé toa do cong trinh theo phwong phap dinh vi t6i wu
nhd it nhat 3 diém song trung (1& cac diém co6 toa dd trong ca hai hé). Cac diém song trung can bb tri
déu vé cac phia trén viing bién ciia mang lu6i.

- Toa d6 cac diém luwéi GPS sau binh sai chuyén vé hé toa d6 ctia cong trinh theo phwong phap dinh vi
ti wu.; co thé st dung cong thirc chuyén ddi toa do6 phang bén tham sb co dang:

X1=Xo+ M x XC08p-m x Yy;sing
Yi=Yo+m x yicosp + m x xsing (7)

- Pé xac dinh cac tham sb chuyén déi Xo, Yo , ¢ va m trong cong thirc (7) phai sir dung phwong phap
s6 binh phwong nhé nhéat.
- C6 thé s dung cong thirc afin bac nhat dé chuyén ddi toa do gitra hai hé toa dd vudng géc phang.
Coéng thirc c6 dang:

X2 = Qo + A1X1 + A2Y4

Y2 = bo + biXq + boys (8)

Céc tham sb a,, ai, az, b, by, b, trong céng thirc (8) can phai xac dinh theo phwong phap sb binh

phwong nhé nhat dwa vao cac diém song trung.
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13 Bao cao két qua do

13.1 Sau khi da két thic toan bod cong tac do GPS, can viét bao cao téng két k§ thuat véi ndi dung bao

gom:
- Tinh hinh khu do, diéu kién dia ly, tw nhién;
- Nhiém vu dwoc giao, tai liéu trac dia da co ctia khu do, muc dich do va yéu cau doé chinh xac;

- Pon vi thi céng do dac, thdi gian bat dau do, luan c& ky thuat, tinh hinh déi ngi can bo ky thuat, loai
hinh va sé lwong may thu, tinh trang kiém nghiém, phwong phép do, tinh trang do bd sung, do lai, hoan

canh do, cac diém trung, khéi lwgng cong viéc va ngay cong:;

- Tinh trang kiém tra s6 liéu ngoai nghiép, s6 liéu gbc, ndi dung phwong phap va phdn mém hau x ly
sb liéu;

- Phan tich sé liéu do ngoai nghiép va tinh toan kiém tra tai thuc dia;

- Tinh hinh thyc hién phwong an va chap hanh quy trinh ky thuat;

- VAn dé t6n tai trong két qua giao ndp va van dé can phai thuyét minh;

- Céc phu luc kém theo (bang biéu, hinh vé).

13.2 Tai liéu can phai giao nép

- Ban thiét ké ky thuat;

- Ban dw bao vé tinh cé thé nhin thay va ké& hoach do;

- Ghi chép ngoai nghiép (bao gdm dia mém, CD) sb do va cac ghi chép khac;
- C4c tai liéu, bang két qua hinh thanh trong tinh toan x ly sé liéu;

- So' d6 lwéi do GPS;

- B4o céo téng két k¥ thuat va nghiém thu két qua;

- Tai liéu chon diém chén méc phu hop véi yéu cau quy dinh tai 8.1.3.
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Phu luc A
(Tham khao)

Ghi chu diém GPS

Ngay, thang ...........ccoceeee. [N\[e[5Zo 7 o] o | Nguwoi vé:

Tén Diém GPS Tén Chéat déat
diém
va
cap
hang
Sé hiéu
Diém lan can Tinh hinh méc
(tén, sb hiéu, (1 hay 2 tang,
khoang cach, mé&i chon hay
tinh trang cl)
ngam thong)
Tén diém ci
Tén dia phwong co diém
Cach di dén diém
Nam trén t& ban dé dia Toa do X: y:
hinh ty 1& 1:....... voi ky gan dung

hiéu manh
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Phu luc B
(Tham khao)

D4u méc GPS cac cap va so d6 chén méc

Kich thwéc tinh bang milimét

$500

-
-

-]

$400

100

$500 —
$700

|¢150|
$700

Hinh B.1 - Dau méc GPS bang s
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Kich thwéc tinh bang milimét

N 5

150

Hinh B.2 - D4u méc bang sat

Kich thwéc tinh bang milimét

C T - —|_200
" - 200
i

200
400
600

1000

Hinh B.3 - Cau tao m6c GPS & vung trung du va vung nui
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Kich thwéc tinh bang milimét

200

600

D

200

600
Hinh B.4 - Cau tao méc GPS cap |, cap Il

Kich thwéc tinh bang milimét

300
]
— 200
T
150
T T I

LD

D

200

300

Hinh B.5 - Cau tao méc GPS gan vao nui da
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Phu luc C
(Tham khao)
Phwong phap kiém dinh dé 6n dinh cia may

bang cach do trén chiéu dai chuan

C.1 Noi dung phwong phap

Khi kiém nghiém cé may chia déu céng suét (goi tat & may chia cong suéat) dé tach tin hiéu thu dwoc
cta 1 ang ten thanh hai ho&c nhiéu duéng cé cong xuét pha nhw nhau, sau d6 dung cach x& ly sai
phan bac hai dé xt ly s6 liéu tinh ra gia sb toa dd, tinh ra chiéu dai canh so v&i chiéu dai chuan da cé
dé phat hién ra sai sb trong ndi bd may thu. V&i cach do nhw vay da loai triv sai s6 d6 hinh vé tinh, d6
léch ctia tam ang ten, sai sb tré thoi gian cla tin hiéu, sai s6 cla tin hiéu thi phat, sai s6 doi tm may
... Vi vay cling 1a phwong phap kiém nghiém sai sd déng hd ctia may thu, do tré thdi gian cla tin hiéu

trong ndi bd may va cac sai sb lien quan dén dwong dién trong may.

C.2 Cach bd tri do

Ang ten thu
GPS

May chia
cbng suat

May thu GPS May thu GPS

Hinh C.1 - So d6 chia céng suéat
C.2.1 Chon noi cé géc cao cta vé tinh I6n hon 15°, khong cé vat che khuat dé d&t dng ten. Néi gitra
&ng ten va may chia céng xuat nhw Hinh C.1.
C.2.2 Néi dién hai may thu & hai dau chiéu dai chudn, cung thu tin hiéu ctia bén vé tinh trd 1&n trong
vong 1 h dén 1,5 h.
C.2.3 Ddi vj tri, nbi dién tr may chia cong xuat dén may thu, do moét 1an niva.
C.2.4 Dung phan mém chuyén dung tinh ra toa d6, chiéu dai ctia canh chuén, sé chénh phai nhé hon
1 mm néu I&n hon dwa vé xwdng stra chira hoac ha cip dung.
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Phuluc D
(Tham khao)

Kiém dinh dé 6n dinh cta tam pha ang ten

D.1 N6i dung nay thwc hién trén bai cé chiéu dai chuan.

D.2 Khi kiém dinh dung hai may va ang ten dat & hai dau canh chuén. Doi tdm chinh xac, vach méc
clia dng ten hwéng vé phia Bac. Do mot doan thdi gian sau d6 ddi may va ang ten do mét 1an nia.
Néu bai chuén co6 chiéu dai vudng goéc véi chiéu dai da do, do mot 1an nira nhw trén. Néu khong cé
chiéu dai thi hai nhw trén thi mét &ng ten cb dinh chi hwéng bac, ang ten thi hai lan lwot thuan chiéu

kim doéng hd quay 90°, 180°, 270° do nhw trén.

D.3 Dung phan mém chuyén dung tinh ra cac thanh phan toa do ba chiéu, gia sé toa do va chiéu dai
canh, s6 chénh khong dwoc vuot qua hai lan sai sb tiéu chuan ctia may. Néu vwot quy dinh dwa vé

xwdng slra chira hoac ha cip s dung.
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Phu luc E
(Tham khao)

Kiém nghiém va hiéu chinh doi tam quang hoc

E.1 Phwong phap kiém nghiém

Pem dé may dat 1en dé& 3 chan, can bang. Dung but chi v& dwdng vién cla may Ién trén mét gia 3
chan. Trén nén dat dé 1 to gidy ké li, doc ra vi tri ctia truc quang hoc may doi diém. N&i 6c ham chuyén
dé may xudng vi tri khac sao cho dwdng vién trén gia 3 chan van bao dé may, can lai may, doc ra vi tri
truc quang hoc, chuyén dé may dén vi tri th& 3 lam nhw trén. Néu ba vi tri truc quang hoc tring nhau la

dwoc, néu cé tam giac sai sb phai hiéu chinh.
E.2 Phwong phap hiéu chinh

Xac dinh tdm cla tam giac sai sb, van hai 6c gitra chir thap cta bd phan doi tm, x& dich nhe cho tam

chi¥ thap trung vé&i tam tam giac sai s6, lam di lam lai cho t&i khi chuén xac.
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Phu luc F
(Tham khao)

Bang diéu dé do GPS

Bang F.1- Diéu doé do GPS

Lan
do

Theéi diém do

Tén va sé
hiéu diem
do

Tén vasé
hiéu diem
do

Tén va sé
hiéu diém
do

Tén va séb
hiéu diem
do

Tén vaséb
hiéu
diém do

Tén vaséb
hiéu
diém do

S6 may

S6 may

S6 may

S6 may

S6 may

S6 may

10

11

12

13

14

15
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Phu luc G
(Tham khao)

Yéu cau va phwong phap do dé cao dngten

G.1 Khi dat &ng ten lén bé may dung thwédc thép da kiém dinh do hai lan khodng cach tir tam méc dén
mat cGia bé& may, hai lan do chénh nhau 2 mm thi lay trung binh dwoc #,, do dd day cla ang ten 4, va

do tlr canh phia trén &ng ten dén dinh cao nhét ctia ang ten 4;, d6 cao &ng ten la:
h:h1+h2+h3 (G1)
G.2 Khildp ang ten I&n gia 3 chan do bang que do

G.2.1 Khi c6 que do chuyén dung truc tiép do chiéu cao &ng ten tir tam méc dén vach chi dinh trén ang

ten.

G.2.2 C6 thé dung que do, do ba vj tri cach nhau 120° khoang cach tir tam mdc dén vach chi dinh trén
&ng ten, ba 14n do chénh nhau nhé hon 2 mm lay trung binh dwoc L, biét ban kinh cta ang ten 1a R, do

cao ang ten la:

h=AL"—-R? (G.2)

G.2.3 Khi khéng c6 thwéc chuyén dung dung thwéc thép nhd do khodng cach tir tam mébc dén ba vi tri
thanh 120° trén gia ba chan chénh nhau nhé hon 2 mm l&y trung binh dwoc L, do do cao tlr day &ng
ten dén dinh ang ten la ; biét ban kinh ang ten R thi d cao &ng ten la

h=~L*-R* +hs (G.3)

G.3 Khi dat ang ten trén bé do, dung thuwéc thép nhd do khodng cach tr tam mdc dén phia dwéi ang

ten 1a 4’, sau d6 cong thém doé day cla ang ten 1a 2"’ va co:

h=h+h" (G4)
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Phu luc H
(Tham khao)

Ghi sb ngoai nghiép khi do GPS

Bang H.1- Ghi sé ngoai nghiép khi do GPS cua cong trinh

Tén nguwoi do .............
Tén diém do............

Diéu kién thoi tiét ...

Toa dd gan dung cua diém
D6 kinh E

o viN

Pbd cao, m

Thoi gian do

Bat dau

May do sb.........

D6 cao ang ten, m

So db do d6 cao ang ten

Ghi cha vé tinh hinh do

1- Dién ap cua pin

2- Thu tin hiéu clta vé tinh

3- Ty sb d6 nhiéu tin hiéu SNR
4- Cac sy cbd

5- Ghi cht khéac
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Sé hiéu diém do Sé the tw 1an do

Thuyét minh diém

Diém moi

Két thuc

Angtensb .................

Sb6 kiém tra sau khi do xong...............
Trung binh........cccccveee.

Lwoc dd diém do va tinh hinh che khuét



Phu luc |

(Tham khao)
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Két qua do thuwc nghiém va xi ly sé liéu GPS trong Trac dia cong trinh

.1 So d6 mang lwéi do GPS

Hinh 1.1 - S d6 mang lwéi do GPS

.2 Cong tac do dac thwc dia

CL2

RS2

Mang lwéi co s& RS1, RS2, RS3 dwoc phat trién dwa vao hai diém dia chinh co s& c6 sb hiéu la

116444 va GPS - 01, toa dd cta ching dwoc cho trong hé toa dd HN - 72, phép chiéu Gauss - Kruger,

kinh tuyén trung wong 105° 45'. Toa dd cla cac diém gdc va cac diém RS1, RS2, RS3, sau khi do va

tinh toan dwoc lap trong Bang I.1.

Bang I.1 - Toa do cac diém géc

T Tén diém Toa do Mp H
X Y
m m m m
1 116 444 2 319 654,405 507 188,070 0,000 0 5,356
2 GPS-01 2 326 761,489 503 083,271 0,000 0O 6,756
3 RS1 2 323786,779 503 559,500 0,004 1 5,840
4 RS2 2 324 072,255 503 787,489 0,004 1 6,638
5 RS3 2323 781,290 504 010,160 0,003 9 7,050
1.2.1 Lap lich do
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Trudc khi do can phai lap lich do theo diéu kién Iwa chon nhw Bang 1.2.

Bang 1.2 - Diéu kién Iwa chon dé lap lich do

Khu do Ha Noi
Do Vio 21°10'00”
Do kinh A 105°45'00”
Do cao H 10 m
Sé vé tinh Lén hon 6
PDOP Nhé hon 5
Thoi gian thu tin hiéu 45 min dén 60 min

1.2.2 Cong tac do dac ngoai thwc dia

Viéc do cac diém duwong chuyén hang IV duwoc thuc hién vao ngay 23 thang 03 nam 2005 bang bdn
may thu koai mét tan s TRIMBLE 4600LS c6 sé hiéu 0 220 105 177; 0 220 105 186; 0 220 292 157 va
0 220 313 121. Trwdc khi quan trac vé tinh da tién hanh dan d6 cao thuy chuén hinh hoc hang Ill cho
tat ca cac diém cla lwdi duwong chuyén va s dung cac do cao nay nhw cac diém gbc dé binh sai ludi
GPS. Viéc quan trac cac vé tinh dwoc thuc hién trong diéu kién thoi tiét tét, tAt ca cac canh dugc do

trong b4y ca do (session). Theo so' dd mang lwéi da duoc lap.
1.3 Két qua tinh toan va binh sai lwéi
1.3.1 Tinh canh

Céc canh do dwoc xir ly bang mé dun WAVE trong GPSurvey 2.35. Truwéc hét siv dung ché d6 xt ly
mac dinh “ Default”, déi véi nhirng canh khéng dat m&i thwe hién tinh toan can thiép nang cao”’Advance

Controls”.

Sau khi tinh canh nhan dwoc 43 canh, tat ca déu cho I&i giai FIXED.

Ty sb phwong sai RATIO nhé nhat |14 3,4. Phwong sai Ién nhat 1a 14,89.
1.3.2 Tinh kiém tra

Viéc kiém tra két qua do dwoc thwe hién qua viéc tinh sai sb6 khép ctia cac hinh khép kin. Két qua tinh
sai sb khép toa do fx, fy, fz cho cac hinh tam giac dwoc trinh by trong Bang 2. Sai s6 khép hinh twong
ddi 1én nhat khéng vwot qua 1/37 223, nhw vay tat ca céac tri do canh cé chat lwong rat tot, dwoc chap
nhan dé binh sai lwéi. Ngoai cac tri do GPS trong cac ca do, dbi v&i cac canh thdng huéng con dwoc
do khoang cach bang may TCR - 303, v&i muc dich kiém tra két qua do GPS va trong trwdng hop cé

sw phu hop tbt, cac chiéu dai do sé dwoc tham gia binh sai lwdi.
1.3.3 Binh sai lwéi

Sau khi kiém tra két qua do, cong tac binh sai lwdi duwoc thwe hién bang moédun TRIMNET Plus thudc

GPSurvey 2.35. Luéi dwoc binh sai trong hé toa dd HN -72 véi phép chiéu Gauss - Kruger (mo = 1),
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trén Ellipxoid Krasovxky, kinh tuyén trung wong 1a 105%°45’. D6 cao xac dinh bang thuy chuén hinh hoc
clia tat c& cac diém trong lwdi duoc coi la sb liéu gbe, khong thay dbi (FIX). Mang lwdi GPS duoc binh
sai két hop v&i 25 tri do canh bang may toan dac dién t& TCR - 303. Sai sb trung phwong do canh 14

2 mm + 2 ppm x D. Khi nhap s6é liéu, cac canh do dwoc coi 1a Grid Distances.

Trong s6 dwoc tinh dbi véi tat ca cac tri do GPS (All GPS Solution) theo phwong phap Iwa chon
(alternative). Trong sé clia cac chiéu dai canh do bang toan dac dién t& dwoc tinh dwa vao sai sb trung
phuwong do canh clia may. Sau khi tinh nhan dwoc sai sb trung phwong don vi trong sé (Network
Reference Factor ) 1a 1,0 va két qua thtr x* (Chi - Square) v&i o = 95 % la PASS.

Toa d6 sau binh sai dwoc trinh bay & Bang 1.6. Toa dd trac dia dwoc trinh bay & Bang 1.7.
Bang két qua toa d6 phéng va dd cao sau binh sai dwoc néu & Bang |.8.

Qua trinh xt¥ ly sé liéu GPS tham khao cac bang: T Bang 1.3 dén Bang 1.9.

Céc két qua tinh tr trang 35 dén trang 44 dwoc xt ly theo cac phan mém chuyén dung.
Két qua danh gia dé chinh xac

- Sai sb trung phwong trong s don vi:  0,94;

- Canh ngan nhét:

- Canh dai nhét:

- Chiéu dai canh trung binh:
- Sai s6 twong dbi nhé nhét:

- Sai sb twong dbi Ién nhét:

- Sai s6 phwong vi nhé nhat:

- Sai s6 phwong vi Ién nhat:

1,482 m; Canh (H2- M4);
444,333 m; Canh (B2- CL2);
181,716 m;

1/326 337; Canh (H2- RS1);
1/1213; Canh (H2- M4);
0,66”; Canh (H2- RS1);

184,14" ; Canh (H2- M4).
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Bang |.3- Bang tri do gia sé toa dd va cac chi tiéu sai s6

Hé toa d6 vuong goéc khéng gian Elipsoid quy chiéu: WGS- 84

SES D.Pau | D. Cubi DX, m DY, m DZ, m Ratio Re. Var RMS
0826 B1 H2 -237,031 | -92,874 | 63,481 9,7 7,612 0,012
0821 B1 M2 -151,821 | -41,180 -2,503 12,6 2,746 0,007
0821 B1 M3 64,439 | 11,199 | -72,298 12,2 3,085 0,007
0826 B1 M4 -236,111 | -92,943 | 64,660 5,2 14,891 0,013
0826 B1 RS1 84,748 47,546 | -63,210 10,6 6,969 0,011
0822 B2 RS2 64,738 -8,536 66,424 17,2 2,184 0,005
0820 CL1 M1 -52,739 9,530 -61,530 19,6 1,253 0,004
0820 CcL1 RS1 107,341 | 111,617 | -207,990 3,9 4,337 0,007
0826 K1 CL2 -240,146 | -28,405 | -100,931 23,2 3,129 0,006
0826 K1 M3 66,111 -10,292 | 75,048 18,1 3,996 0,006
0821 M1 B1 75,328 54,534 | -83,240 17,6 2,378 0,006
0821 M1 M2 -76,494 | 13354 | -85,743 18,1 1,771 0,005
0821 M1 M3 10,889 65,733 | -155,537 15,9 2,192 0,005
0820 M1 RS1 160,079 | 102,086 | -146,461 3,4 6,052 0,008
0822 M2 B2 -19,981 | -62,523 | 139,587 15,6 2,756 0,006
0823 M2 H2 -85,218 | -51,683 | 65,983 13,8 4,561 0,007
0822 M2 M4 -84,294 | -51,762 | 67,141 8,7 4,767 0,008
0823 M2 N2 -150,549 | -40,812 -7,588 19,9 3,219 0,006
0822 M2 RS2 44,757 | -71,059 | 206,011 12,4 3,262 0,006
0825 M3 CL2 -306,257 | -18,112 | -175,978 29,3 2,496 0,005
0821 M3 M2 -87,383 | -52,378 | 69,795 20,4 1,666 0,005
0822 M4 B2 64,313 | -10,759 | 72,446 8,4 4,843 0,008
0826 M4 H2 -0,932 0,090 -1,152 33,7 5,171 0,009
0827 M4 H2 -0,924 0,074 -1,171 11,4 6,697 0,008
0822 M4 RS2 129,051 | -19,297 | 138,870 8,0 5,604 0,009
0824 M5 CcL2 -152,732 | 23,830 | -170,806 15,8 3,028 0,006
0825 M5 CL2 -152,734 | 23,831 | -170,806 20,8 2,822 0,005
0823 M5 H2 -19,076 | -62,127 | 140,946 18,6 4,252 0,007
0825 M5 K1 87,411 52,236 | -69,875 18,4 3,494 0,006
0823 M5 M2 66,142 | -10,443 | 74,964 26,3 2,616 0,005
0825 M5 M3 153,522 | 41,944 5,173 16,1 4,189 0,007
0823 M5 N2 -84,407 | -51,256 | 67,376 25,5 2,841 0,006
0824 M5 N2 -84,408 | -51,258 | 67,378 20,5 2,816 0,006
0824 M5 RS3 -131,782 | -41,321 9,439 20,5 2,199 0,005
0824 N2 CL2 -68,325 | 75,090 | -238,183 26,0 2,040 0,005
0823 N2 H2 65,331 -10,872 | 73,570 18,2 3,804 0,007
0824 N2 RS3 -47 377 9,934 57,941 29,7 1,326 0,004
0826 RS1 H2 -321,780 | -140,419 | 126,693 17,2 4,094 0,007
0826 RS1 M4 -320,857 | -140,491 | 127,866 10,4 5,715 0,008
0820 RS2 CL1 84,461 18,185 | -58,738 29,2 0,754 0,003
0820 RS2 M1 31,722 57,716 | -120,268 16,3 1,461 0,005
0820 RS2 RS1 191,801 | 159,804 | -266,727 4.4 4,580 0,007
0825 RS3 CL2 -20,949 | 65,152 | -180,244 24,9 1,638 0,004
CHU THICH: ]
- RATIO Ién nhé’t: (M4 -H2 ) RATIO = 33,700
- RATIO nhé nhat: ) (M1 -RS1 ) RATIO = 3,400
- RVARIANCE lon nhé’t: (B1 -M4 )R.VA = 14,891
- R.VARIANC[E nhoé nhat: (RS2 -CL1 )R.VA = 0,754
- RMS Ién nhé’t: (B1 -M4 )RMS = 0,013
- RMS nho nhat: (RS2 -CL1 ) RMS = 0,003
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T Vong khép fx fy fz fxyz [D], m Fxyz:[D]

1 RS1 CL1 RS2 -0,001 0,002 0,001 0,002 | 738,243 | 1: 301386
2 RS1 RS2 M1 0,000 -0,002 | -0,002 0,003 | 742,239 | 1: 262421
3 CL1 RS2 M1 0,000 0,001 0,000 0,001 | 332,320 | 1: 332320
4 RS1 M1 B1 -0,003 -0,006 0,011 0,013 | 480,519 1. 37295
5 B1 M1 M2 -0,001 0,000 0,000 0,001 | 397,814 | 1: 397 813
6 B1 M2 M3 0,001 -0,001 0,000 0,001 | 378,312 | 1: 267 507
7 M1 M2 M3 0,000 -0,001 | -0,001 0,001 | 408,379 | 1: 288 767
8 M2 M5 M3 -0,003 0,009 0,004 0,010 | 383,242 1. 37223
9 M2 RS2 B2 0,000 0,000 0,000 0,001 | 469,865 | 1: 469 865
10 B2 M4 M2 0,000 -0,002 0,000 0,002 | 371,271 1: 185635
11 M2 H2 M5 0,000 0,001 0,001 0,001 | 375,252 | 1: 265 343
12 H2 N2 M5 0,000 0,001 0,000 0,001 | 373,743 | 1: 373743
13 N2 RS3 M5 -0,002 -0,001 | -0,004 0,005 | 333,478 1. 72770
14 M5 RS3 CL2 0,001 0,001 0,001 0,002 | 561,598 | 1: 324 238
15 N2 RS3 CL2 -0,001 -0,004 | -0,002 0,005 | 527,217 | 1: 115048
16 M5 CL2 K1 0,003 -0,001 0,000 0,003 | 615,905 | 1: 194 766
17 M3 M5 CL2 0,003 -0,002 | -0,001 0,004 | 743,281 1: 198 650
18 M3 CL3 K1 0,000 0,001 0,001 0,001 | 716,261 1: 506 472
CHU THICH:

-Vong khép tét nhat: M3 CL2 K1 DAT 1: 506 472
-Vong khép kém nhéat: M2 M5 M3 DAT 1. 37223
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Bang l.5a- Bang tri do, s6 hiéu chinh va tri binh sai géc phwong vi

hé toa dé trac dia Elipsoid Krasovki

T Pau Cubi PVdo Ma SHC PVps
1 RS2 CL1 236°10' 21,440” 3,482 5,867 236°10' 27,308”
2 RS2 M1 199°41' 21,882” 3,493 9,328 199°41' 31,2117
3 CL1 RS1 211°00' 53,165” 3,460 3,468 211°00' 56,633”
4 CL1 M1 143°49' 03,286” 4,505 1,934 143°49' 05,221”
5 M1 RS1 229°17' 49,157” 4,836 0,821 229°17' 49,979”
6 M1 M2 142°45' 49,169” 2,863 1,614 142°45' 50,784”
7 M1 M3 189°38' 09,672” 3,048 4,911 189°38' 14,583”
8 M1 B1 224°23' 10,504” 4,879 3,931 224°23' 14 436"
9 B1 M2 91903' 25,448” 3,696 -2,649 91903' 22,798”
10 B1 M3 142°46' 23,442” 4,452 -0,649 142°46' 22,792”
11 M3 M2 52945' 52,601” 4,274 0,556 52945' 53,157”
12 M2 B2 13°34' 27,631” 2,502 -2,009 13°34' 25,621”
13 M2 RS2 353°51 '42,824” 1,831 -2,224 353°51' 40,600”
14 M2 M4 52945' 56,765” 4,235 -4,993 52945' 51,772"
15 M4 B2 322°45' 53,582” 4,978 1,605 322°45' 55,188”
16 M4 RS2 321°22' 03,797” 2,723 -0,010 321°22' 03,787”
17 B2 RS2 319°54' 20,251” 3,483 -1,397 319°54' 18,854”
18 M5 M2 322°45' 41,677” 3,518 -3,436 322945' 38,240”
19 M5 H2 13°07' 02,840” 2,924 -0,422 13°07' 02,417”
20 M5 N2 52944' 39,879" 3,360 -1,833 52944' 38,045”
21 M2 H2 53Y28' 29,749” 4,375 -0,480 53Y28' 29,269”
22 M2 N2 92948' 30,799” 2,758 -4,372 92°48' 26,426’
23 N2 H2 322°44' 35,254” 4,222 -4,736 322°44' 30,518”
24 M5 RS3 85°45' 20,979” 3,273 -3,458 8545' 17,520”
25 M5 CL2 142°24' 30,900” 1,894 -1,208 142°24' 29,691”
26 M5 N2 52044' 38,948” 4,020 -0,902 52°44' 38,045’
27 N2 RS3 145°22' 23,927” 4,586 -5,930 145°22' 17,997”
28 N2 CL2 169° 54' 22,505” 1,500 -1,718 169° 54' 20,786”
29 RS3 CL2 179°15' 49,585” 2,064 -0,827 179°15' 48,757”
30 M5 CL2 142°24' 29,457” 2,040 0,233 142°24' 29,691”
31 M5 K1 232°45' 10,985” 3,965 0,491 232°45' 11,477”
32 M5 M3 271°54' 22,392” 3,811 -1,838 271°54' 20,554”
33 K1 CL2 114° 17'24,350” 2,055 -0,180 114°17' 24,169”
34 K1 M3 322° 45' 51,033” 5,525 -1,889 322°45' 49,143”
35 M3 CL2 122°04' 45,036” 1,328 -0,746 122°04' 44,290”
36 M4 H2 143°55' 41,185” 326,613 149,883 143°58' 11,068”
37 B1 RS1 234°35' 17,599” 12,248 -14,530 234°35' 03,069”
38 B1 H2 74955' 28,284” 6,705 3,523 74955' 31,807”
39 B1 M4 74°37' 07,595” 9,432 13,813 74°37' 21,409”
40 RS1 H2 68°43' 42,329” 3,381 -3,346 68°43' 38,982”
41 RS1 M4 68°30' 24,276” 4,119 1,814 68°30' 26,091”
42 M4 H2 144°16' 06,181” 971,838 75,112 143°58' 11,068”
43 RS2 RS1 218°36' 39,027” 2,623 4,220 218°36' 43,248”

CHU THICH:
Sai sé phuwong vilén nhat: M4 - H2 Ma (max)=971,838
Sai sé phwong vinhd nhat: M3 - CL2 Ma (min)= 1,328
S6 hiéu chinh phwong vi I&n nhat: M4 - H2 Va (max)=149,883
S4 hiéu chinh phwong vi nhd nhat: M4 - RS2 Va (min)= 0,010
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Bang 1.5b- Bang tri do, s6 hiéu chinh va tri binh sai canh

hé toa dé trac dia Elipsoid Krasovki

T Pau Cudi Ddo Md SHC Dbs
1 RS2 CcL1 113,600 4 0,001 4 0,001 4 113,601 8
2 RS2 M1 137,118 4 0,002 4 -0,001 7 137,116 6
3 CL1 RS1 259,303 5 0,004 6 0,003 9 259,307 5
4 CL1 M1 81,597 6 0,002 5 -0,002 7 81,594 9
5 M1 RS1 239,783 0 0,004 6 0,004 9 239,787 9
6 M1 M2 115,676 7 0,002 7 -0,004 6 115,672 1
7 M1 M3 169,207 5 0,002 4 -0,002 8 169,204 6
8 M1 B1 124,808 7 0,001 8 0,000 5 124,809 3
9 B1 M2 157,326 2 0,002 6 -0,001 7 157,324 5
10 B1 M3 97,491 1 0,003 5 -0,002 8 97,488 2
11 M3 M2 123,493 2 0,001 5 -0,000 3 123,492 9
12 M2 B2 154,245 9 0,001 7 -0,001 5 154,244 4
13 M2 RS2 222,467 2 0,001 9 -0,001 4 222465 8
14 M2 M4 119,548 1 0,002 3 -0,002 8 119,545 2
15 M4 B2 97,469 6 0,002 6 -0,002 2 97,467 3
16 M4 RS2 190,555 9 0,002 7 -0,002 9 190,553 0
17 B2 RS2 93,145 2 0,001 7 -0,000 2 93,1450
18 M5 M2 100,513 9 0,001 9 -0,001 3 100,512 5
19 M5 H2 155,207 9 0,002 2 -0,001 3 155,206 5
20 M5 N2 119,545 2 0,001 8 0,001 1 119,546 4
21 M2 H2 119,522 9 0,002 3 0,000 3 119,523 2
22 M2 N2 156,163 4 0,002 0 0,000 2 156,163 7
23 N2 H2 98,989 7 0,002 3 -0,001 9 98,987 8
24 M5 RS3 138,431 1 0,002 2 0,001 6 138,432 8
25 M5 CL2 230,366 9 0,002 4 0,000 2 230,367 1
26 M5 N2 119,547 8 0,002 0 -0,001 3 119,546 4
27 N2 RS3 75,500 8 0,002 0 -0,003 3 75,497 5
28 N2 CL2 258,916 8 0,001 9 -0,000 4 258,916 4
29 RS3 CL2 192,798 4 0,001 9 0,002 6 192,801 0
30 M5 CL2 230,368 5 0,002 1 -0,001 3 230,367 1
31 M5 K1 123,498 0 0,002 5 0,000 1 123,498 2
32 M5 M3 159,232 5 0,002 3 0,000 1 159,232 7
33 K1 CL2 262,037 8 0,002 0 -0,000 8 262,037 0
34 K1 M3 100,539 0 0,002 6 -0,001 5 100,537 4
35 M3 CL2 353,678 1 0,001 8 -0,001 9 353,676 1
36 M4 H2 1,485 5 0,002 3 -0,003 1 1,482 3
37 B1 RS1 115,914 8 0,006 6 0,014 9 115,929 8
38 B1 H2 262,372 7 0,005 0 0,001 9 262,374 7
39 B1 M4 261,854 8 0,007 2 -0,006 5 261,848 2
40 RS1 H2 373,243 6 0,004 2 0,013 1 373,256 7
41 RS1 M4 372,875 9 0,005 3 0,006 0 372,881 9
42 M4 H2 1,495 9 0,006 8 -0,013 6 1,482 3
43 RS2 RS1 365,333 0 0,004 4 0,005 6 365,338 6
CHU THICH:

Sai sb chiéu dai I6n nhét :
Sai sb chiéu dai nho nhét;
S6 hiéu chinh chiéu dai I&n nhét:
S6 hiéu chinh chidu dai nho nhét:

B1 -

B1 -
M5 -

M4 Md (max)= 0,007 2
RS2 - CL1 Md (min)= 0,001 4
RS1 Vd (max)=0,014 9
K1 Vd (min)= 0,000 1
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Bang l.5¢c- Bang tri do, sé hiéu chinh va tri binh sai chénh cao

hé toa dé trac dia Elipsoid Krasovki

T Pau Cudi dHdo Mh SHC dHbs

1 RS2 CL1 0,777 4 0,003 7 -0,003 5 0,773 9
2 RS2 M1 0,675 3 0,005 1 -0,005 9 0,669 4
3 CcL1 RS1 -1,550 1 0,009 5 -0,009 4 -1,559 5
4 CL1 M1 -0,102 8 0,004 7 -0,001 9 -0,104 7
5 M1 RS1 -1,448 4 0,011 1 -0,006 7 -1,455 1
6 M1 M2 0,686 8 0,004 9 -0,001 6 0,685 1
7 M1 M3 0,528 1 0,005 4 -0,000 1 0,527 9
8 M1 B1 0,0196 0,005 3 0,004 0 0,023 6
9 B1 M2 0,666 9 0,006 2 -0,005 7 0,661 2
10 B1 M3 0,509 0 0,006 5 -0,004 9 0,504 1
11 M3 M2 0,159 0 0,004 8 -0,002 0 0,156 9
12 M2 B2 -1,051 1 0,005 7 -0,004 3 -1,055 4
13 M2 RS2 -1,348 6 0,006 1 -0,006 5 -1,355 2
14 M2 M4 -1,020 9 0,007 5 -0,008 5 -1,029 4
15 M4 B2 -0,029 1 0,007 8 0,002 8 -0,026 3
16 M4 RS2 -0,327 6 0,008 3 0,001 5 -0,326 0
17 B2 RS2 -0,297 0 0,005 1 -0,003 0 -0,300 0
18 M5 M2 0,692 1 0,005 1 0,003 6 0,695 8
19 M5 H2 -0,440 1 0,006 3 -0,001 2 -0,441 3
20 M5 N2 -0,452 8 0,005 3 0,001 3 -0,451 5
21 M2 H2 -1,130 8 0,006 9 -0,006 6 -1,137 4
22 M2 N2 -1,144 4 0,005 9 -0,003 1 -1,147 5
23 N2 H2 0,012 5 0,006 2 -0,002 6 0,009 9
24 M5 RS3 -0,262 9 0,006 2 0,003 8 -0,259 1
25 M5 CL2 -1,023 9 0,006 2 0,000 3 -1,023 5
26 M5 N2 -0,454 7 0,006 0 0,003 1 -0,451 5
27 N2 RS3 0,188 4 0,005 3 0,003 7 0,192 1
28 N2 CL2 -0,567 2 0,005 2 -0,005 0 -0,572 2
29 RS3 CL2 -0,759 5 0,005 4 -0,005 0 -0,764 6
30 M5 CL2 -1,022 0 0,004 3 -0,001 4 -1,023 5
31 M5 K1 -0,323 1 0,004 8 -0,001 6 -0,324 8
32 M5 M3 0,542 2 0,005 2 -0,003 5 0,538 6
33 K1 CL2 -0,698 9 0,004 5 0,000 0 -0,698 9
34 K1 M3 0,864 8 0,005 1 -0,001 6 0,863 2
35 M3 CL2 -1,563 6 0,004 0 0,001 2 -1,562 3
36 M4 H2 -0,095 4 0,007 9 -0,012 8 -0,108 2
37 B1 RS1 -1,468 7 0,012 2 -0,010 2 -1,478 9
38 B1 H2 -0,474 8 0,0127 -0,001 1 -0,475 9
39 B1 M4 -0,347 8 0,018 1 -0,020 1 -0,368 0
40 RS1 H2 0,995 7 0,009 5 0,007 0 1,002 8
41 RS1 M4 1,117 0 0,011 9 -0,006 2 1,110 7
42 M4 H2 -0,118 2 0,012 9 0,010 0 -0,108 2
43 RS2 RS1 -0,770 7 0,009 7 -0,014 7 -0,785 4

CHU THICH: . )
Sai s0 chénh cao I&n nhat:
Sai s6 chénh cao nhéd nhat:

S6 hiéu chinh chénh cao Ion nhét:
S0 hiéu chinh chénh cao nhé nhat: K1 -

B1 -

RS2 - CL1 mH (min)= 0,003 7
B1 -

M4 mH (max)= 0,018 1

M4 VH (max)= 0,020 1
CL2 VH (min)= 0,000 0
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Bang 1.5d- Do cao Geoid va két qua binh sai d6 cao Geoid

Hé toa dod trac dia Elipsoid Krasovki

TT Diém zdo Mz SHC Zbs MZbs

1 B1 -28,1117 0,0046 -0,0007 -28,112 4 0,004 3

2 B2 -28,111 4 0,0046 0,000 8 -28,110 6 0,004 3

3 CL1 -28,1150 0,0046 0,000 4 -28,114 5 0,004 4

4 CL2 -28,096 6 0,0046 0,000 4 -28,096 1 0,004 5

5 H2 -28,107 9 0,0046 0,000 8 -28,107 1 0,004 1

6 K1 -28,104 8 0,0046 0,000 2 -28,104 6 0,004 1

7 M1 -28,112 2 0,0046 0,000 3 -28,111 8 0,004 2

8 M2 -28,108 1 0,0046 -0,000 6 -28,108 8 0,003 9

9 M3 -28,108 3 0,0046 0,000 6 -28,107 7 0,004 1

10 M4 -28,108 0 0,0046 0,000 8 -28,107 1 0,004 1

11 M5 -28,104 6 0,0046 -0,000 6 -28,105 3 0,003 9
12 N2 -28,104 5 0,0046 -0,002 2 -28,106 7 0,004 1

13 RS1 -28,112 0 0,0046 -0,000 9 -28,112 9 0,004 5
14 RS2 -28,114 6 0,0046 0,000 9 -28,113 7 0,004 5
15 RS3 -28,101 8 0,0046 -0,002 3 -28,104 2 0,004 2

Bang l.5e- Bang tri do, s6 hiéu chinh va tri binh canh dién quang
hé toa do trac dia Elipsoid Krasovki
TT DPau Cudi Ddo MD SHC Dbs
1 B2 M2 154,241 0 0,004 8 0,005 2 154,246 2
2 B2 M4 97,4700 0,004 7 -0,001 4 97,468 5
3 B2 RS2 93,148 0 0,004 7 -0,001 9 93,146 1
4 CL1 M1 81,5990 0,004 7 -0,003 1 81,5959
5 CL2 K1 262,042 0 0,004 9 -0,001 8 262,040 1
6 CL2 M5 230,368 0 0,004 8 0,001 9 230,369 9
7 H2 M2 119,522 0 0,004 7 0,002 6 119,524 6
8 H2 M4 1,480 0 0,004 7 0,002 2 1,482 3
9 K1 M5 123,496 0 0,004 7 0,003 6 123,499 7
10 M2 M4 119,544 0 0,004 7 0,002 6 119,546 6
11 M2 M5 100,515 0 0,004 7 -0,001 3 100,5137
12 M2 N2 156,161 0 0,004 8 0,004 5 156,165 5
13 M5 N2 119,548 0 0,004 7 -0,000 1 119,547 9
14 M5 RS3 138,434 0 0,004 7 0,000 4 138,434 5
15 N2 RS3 75,503 0 0,004 7 -0,004 5 75,498 4
16 H2 CL2 349,917 0 0,0050 0,003 9 349,921 0
17 M4 CL2 351,319 0 0,0050 0,007 8 351,326 8
18 B2 CL2 444,328 0 0,005 1 0,004 7 444,332 8
19 H2 CL1 231,1390 0,004 8 -0,002 1 231,136 9
20 M4 CL1 229,884 0 0,004 8 -0,004 1 229,879 9
21 CL1 M3 233,524 0 0,004 8 -0,000 9 233,523 1
22 CL1 B1 159,914 0 0,004 8 0,001 7 159,915 8
23 B2 M1 120,925 0 0,004 7 0,0019 120,927 0
24 B2 CL1 154,573 0 0,004 8 0,000 1 154,573 1
25 H2 B2 98,953 0 0,004 7 -0,002 5 98,950 5
CHU THICH:

Sai s6 chiéu dai Ion nhét:

B2 - CL2 md (max)= 0,005 1

Sai s6 chidu dai nho nhét: B2 - M4 md (min)= 0,004 7

S6 hiéu chinh chiéu dai I&n nhét:

M4 - CL2 Vd (max)= 0,007 8

S6 hiéu chinh chiéu dai nhé nhat: M5 - N2 Vd (min)= 0,000 1
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Bang 1.6- Bang toa dd vuong goc khong gian sau binh sai

Hé toa dd vudng goc khéng gian Elipsoid quy chiéu: Krasovki

T Ky hiéu X, m Y, m Z,m

1 B1 -1 6204554110 5732 240,087 4 2272 114,491 1

2 B2 -1 620 627,208 4 5732 136,374 8 2272 251,573 3

3 CL1 -1620478,002 8 5732176,016 9 2272 259,257 8

4 CL2 -1 620 826,110 1 57 32 233,177 2 2271 866,219 3

5 H2 -1 620 692,448 4 5732147,2130 2272177,9704

6 K1 -1 620 585,961 1 5732 261,577 5 2271967,148 7

7 M1 -1 620 530,740 5 5732 185,547 2 2272 197,729 5

8 M2 -1 620 607,231 7 5732 198,902 5 2272 111,988 2

9 M3 -1620519,848 2 5732251,2827 2272042,194 0

10 M4 -1 620 691,520 1 5732147,1335 2272179,128 6

11 M5 -1620 673,373 4 5732 209,343 6 2272 037,024 5

12 N2 -1620 757,782 0 5732 158,087 7 2272 104,403 6

13 RS1 -1 620 370,653 6 5732 287,631 2 2272 051,262 2

14 RS2 -1 620 562,468 6 5732127,834 6 2272 317,996 6

15 RS3 -1 620 805,160 4 5732 168,026 0 2272 046,468 4

Bang 1.7- Bang toa do trac dia sau binh sai
Hé toa dd vudng goc khéng gian Elipsoid quy chiéu: Krasovki

TT Ky hiéu B L H,m H,m
1 B1 21 0 23,906 77 105 47 6,523 39 -20,780 7,332
2 B2 21 0 28,686 25 105 47 13,224 73 -21,175 6,936
3 CL1 21 0 28,948 00 105 47 7,87968 -20,702 7,413
4 CL2 21 0 1527276 105 47 18,940 16 -21,832 6,264
5 H2 21 0 26,123 67 105 47 15,296 45 -21,255 6,852
6 K1 21 0 18,779 37 105 47 10,670 92 -21,137 6,968
7 M1 21 0 26,806 26 105 47 9,547 16 -20,805 7,307
8 M2 21 0 23,811 33 105 47 11,970 06 -20,118 7,991
9 M3 21 0 21,382 39 105 47 8,565 00 -20,275 7,833
10 M4 21 0 26,162 66 105 47 15,266 27 -21,147 6,960
1 M5 21 0 21,209 05 105 47 14,075 55 -20,812 7,293
12 N2 21 0 23,561 47 105 47 17,370 92 -21,264 6,843
13 RS1 21 0 21,723 00 105 47 3,251 41 -22,259 5,854
14 RS2 21 0 31,00354 105 47 11,148 02 -21,476 6,638
15 RS3 21 0 21,541 19 105 47 18,855 93 -21,070 7,034
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Bang 1.8- Bang két qua toa dd phang va do cao sau binh sai- Hé¢ HN-72,

kinh tuyén trung wong: 105 45 0

Ty 1é chiéu my = 1,000 0

(Phwong an 3 diém géc: RS1, RS2, RS3)
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STT Ky hieu X, m Y, m Mp, m Pocaoh
1 B1 2 323 853,962 503 653,980 0,002 2 77,332
2 B2 2 324 001,000 503 847,480 0,001 5 6,936
3 CL1 2 324 009,015 503 693,115 0,001 7 7,413
4 CL2 2 323 588,503 504 012,639 0,002 0 6,264
5 H2 2 323 922,201 503 907,329 0,001 6 6,852
6 K1 2 323 696,294 503 773,796 0,002 5 6,968
7 M1 2323 943,156 503 741,286 0,001 6 7,307
8 M2 2 323 851,062 503 811,280 0,001 3 7,991
9 M3 2323 776,337 503 712,959 0,001 9 7,833
10 M4 2 323 923,400 503 906,457 0,001 7 6,960
11 M5 2323771,042 503 872,105 0,001 4 7,293
12 N2 2323 843,414 503 967,258 0,001 4 6,843
13 RS1 2323 786,779 503 559,500 0,000 0 5,854
14 RS2 2323 072,255 503 787,489 0,000 0 6,638
15 RS3 2323 781,290 504 010,160 0,000 0 7,034

CHU THICH:

- Sai s6 vi tri diém nhd nhét:

- Sai s6 diém 1&n nhat:

0,000 m ; Biém (RS1)
0,003 m ; Biém (K1)
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Bang 1.9- Bang chiéu dai canh, phwong vi canh va sai sé twong hé

Hé toa do6 phang Gauss Elipsoid Krasovki

STT | P.Pau | P. Cudi D1, m MD, m MD:D P.VI MfV
1 B1 CL1 159,916 0,001 7 1: 93109 14° 09" 56" 2,21
2 B1 H2 262,378 0,001 6 1:159 541 74° 55' 31" 1,48
3 B1 M1 124,811 0,001 2 1:100 920 44° 23 14" 2,85
4 B1 M2 157,326 0,001 4 1:111 623 91° 03 22" 1,99
5 B1 M3 97,489 0,001 7 1: 55863 142° 46" 22" 2,65
6 B1 M4 26,,851 0,001 7 1:150 090 74° 3r 21" 1,53
7 B1 RS1 115,931 0,001 4 1: 84 394 234° 35 02" 2,97
8 B2 CL1 154,573 0,001 5 1:106 559 272° 58' 20" 2,26
9 B2 CL2 444,333 0,001 5 1:287 436 158° 10' 46" ,78
10 B2 H2 98,950 0,001 4 1: 72750 142° 46" 59" 2,96
11 B2 M1 120,927 0,001 3 1: 91670 241° 25 22" 2,77
12 B2 M2 154,246 0,001 1 1: 35908 193° 34" 25" 1,62
13 B2 M4 97,469 0,001 3 1: 74 559 142° 45" 55" 2,89
14 B2 RS2 93,146 0,001 1 1: 85196 319° 54' 18" 2,42
15 CL1 H2 231,137 0,001 5 1:149 300 112° 03 41" 1,51
16 CL1 M1 81,596 0,001 5 1: 54 243 143° 49 05" 2,87
17 CL1 M2 233,523 0,001 7 1:139 050 175° or 31" 1,30
18 CL1 M4 229,880 0,0016 1:143 983 111° 51' 58" 1,58
19 CL1 RS1 259,311 0,001 2 1:213 424 211° 00" 56" 0,97
20 CL1 RS2 113,603 0,001 1 1:108 143 56° 100 27" 1,48
21 CL2 H2 349,921 0,001 5 1:232 711 342° 29" 06" 0,97
22 CL2 M1 262,040 0,001 4 1:181 900 294° 17 24" 1,44
23 CL2 M2 353,680 0,001 4 1:244 615 302° 04 44" 0,88
24 CL2 M4 351,327 0,001 5 1:231 433 342° 24" 30" | 0,975
25 CL2 M5 230,370 0,001 1 1:207 075 322° 24 29" 1,07
26 CL2 N2 258,920 0,001 3 1:201 626 349° 54' 20" 1,07
27 CL2 RS3 192,803 0,001 3 1:145 924 359° 15' 48" 1,55
28 H2 M2 119,525 0,001 2 1:103 079 233° 28" 29" 2,16
29 H2 M4 1,482 0,001 2 1. 1213 323° 58' 10" +++
30 H2 M5 155,208 0,001 2 1:126 428 193° or 02" 1,68
31 H2 N2 98,989 0,001 2 1: 82334 142° 44" 30" 2,39
32 H2 RS1 373,261 0,001 1 1:326 337 248° 43" 38" 0,66
33 K1 M3 100,539 0,001 6 1: 63 321 322° 45" 48" 3,23
34 K1 M5 123,500 0,001 5 1: 81647 52° 45 11" 2,55
35 M1 M2 115,673 0,001 4 1: 82677 142° 45" 50" 1,73
36 M1 M3 169,207 0,001 4 1:123 732 189° 38 14" 1,70
37 M1 RS1 239,791 0,0010 1:245 349 229° 17 49" 1,14
38 M1 RS2 137,118 0,001 2 1:118 091 19° 41" 31" 1,75
39 M2 M3 123,494 0,001 1 1:117 292 232° 45 52" 2,22
40 M2 M4 119,547 0,001 2 1: 96 658 52° 45 51" 2,21
41 M2 M5 100,514 0,0010 1:100 606 142° 45 38" 1,85
42 M2 N2 156,166 0,0010 1:150 412 92° 48" 26" 1,44
43 M2 RS2 222,468 0,0010 1:225 342 353° 51" 40" 0,84
44 M3 M5 159,235 0,001 1 1:139 471 91° 54' 20" 1,66
45 M4 RS1 372,886 0,001 2 1:305 252 248° 30" 25" 0,68
46 M4 RS2 190,555 0,001 2 1:155 783 321° 22" 03" 1,33
47 M5 N2 119,548 0,000 9 1:126 948 52° 44" 37" 1,78
48 M5 RS3 138,434 0,0010 1:140 979 85° 45 17" 1,56
49 N2 RS3 75,498 0,0010 1: 74199 145° 228 17 2,63
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Thw muc tai liéu tham khao

1 Technical Specification for Urban Surveying Using Global Positioning System - CJJ 73 - 97. NXB
Céng nghiép xay dung Trung Qudc, Bac Kinh, 10/1997.

2 Béo céo téng két dé tai Nghién ctru (rng dung céng nghé GPS trong tréc dia céng trinh céng nghiép
va nha cao tang (mé sé: RD - 02), Ha N6i - 2003;Béo céo téng két dé tai cap B6 (B6 Xay dung).

3 Béo céo tbng két dé tai cdp b6 (Bé6 Gido duc va Pao tao) Nghién ctru tmg dung céng nghé GPS
trong trdc dia cong trinh, mé& s6 B2001 - 36 - 23. Ha Noi - 2003.

4 Két qua thuc nghiém do GPS tai nha may thuy dién laly, nha chung cw 11 tdng Hoang Quéc Viét,
Nha Trung tdm Hoi nghi Quéc gia. Nha chung cw 34 tang Trung Hoa - Nhdn Chinh - Ha Noi, Nha chung

cw siéu cao tdng Keang nam.
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