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Tiéu chudn ky thudt do va xi Iy 56 liéu GPS trong trdc dia cong trinh.
The technical specification for Engineering survey - GPS moniforing and
POTOcessing

Pham vi 4p dung

Tiéu chudn ndy qui dinh cic véu ciu k¥ thuit vé& viéc do va xif 1§ s& liéu GPS khi
thinh lap ludi khio sit cong trinh, ludi khéng ché mit bing phuc vu thi cong vi
quan tric chuyén dich ngang cong trinh.

binh nghia cic thuat ngir

Ca do: (Observation session) - Quiing thoi gian thu tin higuo lign toe rén tram do tir
liic bat may dé&n lic tat may;

Po déng bd (Simultaneous observation) - Tri s6 do cua 2 mdy thu trd lén thu tin
higu cia ciing mot vé tinh;

Vang do déng bd (Simultaneous observation loop) - Vang khép elia cde vée to do 3
miy do cing ca trd 1én hop thinh;

Vong khép doc lap: (Independent observation loop) - Vong khép cia cde vectd canh
déc 1ap hop thanh;

B¢ cao angten: ( Antenna hetght) - B§ cao tinh tir tim trung binh cla pha ang ten
thu dén tim méc;

Lich vé tinh: (Ephemeris) - Gid tri toa d& trén qu¥y dao cia v& tinh & cic thit didm
khic nhan. Lich vé tinh duge phat durdi hai loai: lich vé tinh quang bi va lich v& tinh
chinh xdc;

Lich vé tinh quéing bd: (Broadeast Ephemeris) - Tin hiéu v6 tuyén do vé tinh phét ra
chifa théng tin dy bido tham s8 qu¥ dao chia vé tinh & thii gian ndo dé;

Lich vé& tinh chinh Xdc: {F"mr:is: Ephemeris) - Tham s6 n.:puni'."i dao v& tinh do mit v
tram theo ddi xdc dinh qua xir ly tong hgp dimng vio dinh vi vé tinh chinh xdc;

Véc to canh don: {Single baseline)-Véc tof canh tinh tir mﬁl :.':.’ip ing ten thu & 2 didm
béit ki ciing ca do.

Té hgp vée ta canh dge 1ap: (Multiple baseline) - m-1 vée to canh dbc lap dwge giai
tir m-1 phuong trinh tri do bt kv khi do déng bé véi m may thu;

Hiéu pha bic mdt (sai phian bdc 1): (Single differential) - Higu tri do pha d&n cling
mét vé& tinh cia 2 tram do GPS ciing ca do.

Hiéu pha bic hai (sai phin bic 2): {Double differential) - Hiéu cia 2 pha bic mét
cia hai vé tinh do duge tir 2 tram do GPS ciing ca do;

Hiéu pha bdc 3 (sai phin bic 3): ((Tripel differential) - Higu cia hai higu pha bic
hai elia hai tram do d&n mét cip v& tinh & hai théi diém khde nhau;

Ty 1¢ loai bo s8 ligu: (Percentage of data rejection) - Ty 1& giita 38 lugng tri do loai
bé vi s8 lugng tri do cdn cb.
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4.1

4.1.1

4.1.2

Quy dinh chung

Viée do GPS trong trac dia cong trinh cdn duge ti€n hanh theo mét phuong dn
k¥ thuit di duge phé duyét nhim xdc dinh chinh xic cic gid trl toa dd diém
GPS phuc vu cho viéc thinh lip luéi tric dia cong trinh trong thii gian ngln va
dat higu qua Kinh t& cao;

Bo GPS trong tric dia edng trinh dugce tién hanh theo ede trinh o san:
- Thu thap tai I1¢u géc va sd lidgu gﬁ:

- Chon hé thing toa df va thii gian;

- Lap phuong dan k¥ thudt va trinh duyét;

- Chon digm vi chén méc;

- Lara chon médy méc v thiét bj

- Pongam;

- Ghi s8 do ngoai nghiép;

- Xirly s ligu;

- Bdo cdo téng k& va ndp thimh qua,

Cic cip do va phuong phip do GPS néu trong phiong dn ky thudt duoc chon tuy
thudc vao yéu ciu 48 chinh xdc xdc dinh dai lugng cln bd i, dai Iwmg dich
chuyén va dic di€ém cia timg d6i twgng cong trinh,

Khi sir dung két hop cong nghé GPS va toin dac dién tir trong vigc lap ludi
khéng ché& thi eéng vt quan triic chuyén dich bién dang céng trinh ¢dn tham
khao thém Tiéu chuin "Cong tic tric dia trong xiy dung nha v cong trinh —
Yéu ciu chung”.

Hé thong toa do v thid gian
Hé théng toa do

Po GPS sit dung hé thiing toa d6 todn ciu WGS — 84 (H2 toa 46 trie dja Qude
té) khi cé véu cdu sir dung hé toa d6 HN-72 hodc hé toa dé nao khéic thi phai
tinh chuyén toa dd. Cic tham =8 hinh hoc co bin cia Elipxoid todn ciu vi
Elipxoid tham khio cia cdc hé toa d6 phdi phit hop véi quy dinh & bang 1. Hé
toa dd VIN-2000 cé cdc tham s8 hinh hoc co bian coa Elipxoid hoin toan
gifing vdi hé toa do tric dia Qudc t& WGS — 84,

Khi do GPS c6 yéu ciu sir dung hé toa do dia phuong hoific hé toa dé déc lip thi
phﬁl tinh chuyén ddi toa dg va ciin phdi ¢6 cic tham s6 k§ thudr sau:
Tham sé hinh hoc cua Elipxoid tham khao;
- Do kinh cta kinh tuyén giita mdi chigu;
- Hing s8 cdng vao tung dd, hodnh dd;
- Dj cao thwdmg clia mat chiu;
- Toa dé di€m khdi tinh va phuong vi khdi tinh;
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Khi tinh chuyén tir hé toa d6 tric dia Qudc t& cia ludi GPS sang hé toa dd khu
vige, ¢in phai dam bao yéu cio : Binh sai ludi GFS trong hé toa d¢ vudng gde
phing theo phép chiéu Gauss (Ko = 1),¢6 kinh tuyén truc Lo cdch khu do khéng
qui 20 km. Néo sit dung phép chidgu UTM 6 46 (Ko = 0.9994) thi kinh tuyén
trye cdch khu do trong gidi han 160km dén 200km. Néu sir dung phép chiéu
UTM 3 do (Ko = 0.9999) thi kinh tuyén truc cich khu do trong gidi han 70km
dén 110km. Khi chon phép chiéu Gauss phai sit dung Ellipxoid Krasovxky, cbn
néu diing phép chifu UTM thi sir dung Ellipxoid WGS — 84,

Bang 1 - Tham sé hinh hoc co ban

Elipxoid toan cian | Elipxoid tham khao

Hé toa di WGS -84 HN-72
Tham s
Ban truc ldn aim) 6378137 6378245
Bdn truc nhd b (m) 6356752.3142 H336863.019
B oret o 1/298.257223563 1/298.3

Binh phuong d¢ léch tdm thit nhét e | 0.00669437999013 | 0L.0066934216

Binh phwemg a4 1ech tm thit hai e® | 0.006739496742227 | (LO067385254

Khi tinh chuyén ddi 48 cao do GPS thinh 46 cao thuémg thi cin phdi sit dung hé
dd cao nha mréc véi didgm gdc dd cao quéc gia.

Thin gian trong do GPS duge sir dung la théi gian quéc & UTC. Khi muén dimg
gitr Viet Nam thi phdi tién hanh chuyén ddi (giy Ha Noi = gity GPS + 7).

Thiét ké ky thuat ludi GPS

Phin cidp hang luedi GPS

Dira vio chifu dii trung binh gilfta 2 diém 14n cin va 46 chinh xde cla nd, ludi
GPS durge chia thanh cdc hang I1, II1, IV va cdc cdp 1. Khi thanh 13p 1uéi c6 thé
thire hién theo phitong dn tudn te bao gém tit cd cdc cip, hang hodc ludi virot
ciip, ludi cing mét cip, hang.

P& chinh xic chiéu dii giita hai diém lin cin cla cdc cip ludi GPS duge tinh
theo cong thic

o= Ja’ +(b.10°D)’ (5.1)
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5.2

3.21

B chinh xdc phuong vi clia canh durge tinh theo cong thire:

'1 "L

e || L . 8.2
i, e (5.2)
Trong dé:

a - saisdcddinh (mm);
b - hé =8 saisdtylé
D - chifu dii canh do (km)
Vi may thu 4600 LS : a=5mm; b=1; p" =1; q"=5.

Hoiic ", =P (5.3)

Cée yéu cdun k¥ thudt chi véu cla cdc cip ludi GPS phii phit hgp véi qui dinh
néu & biang 2. Chiéu dii canh ngin nhdt gitta 2 diém 14n ¢in bing 1/2 d&n 13
chidu dai canh trung binh: chidu dai canh Ién nhdt bing 2 |3 1dn chidu dai canh
trung binh. Khi chiée diti canh nho hon 200m, sai 6 trung phuong chifu dai
canh phai nho hon 20mm.

Bang 2- Yéu cau k¥ thudt cha yéu cia lwdgi GPS
dwic thanh Llap dé phuc vu do vé ban di

Cép Chidu dai a b Sai 86 trung phwong tuong
hang canh (mm) | (1x10% doi canh yéu nhit
trung binh
(km)
1l 9 <10 =32 1/120 000
I 5 = 10 =5 1/80 000
IV 2 =10 < 10 1 /45 000
1 1 <10 <10 1/20 000
! < 1 =15 = 20 110000

Pai véi luedi GPS thit 1ap dé khéng ché thi céng vi quan tric chuyén dich bign
dang cong trinh thi phdi dya vao yéu cin 4 chinh xdc cha timg cong trinh ma
thiét ké ludi sao cho thoa man cic yéu ciu do.

Nguyén tic thanh lap v thiét k& ludi

Truwde khi thiét k€ mang ludi GPS cin phai thu thip cdc tii ligu sau:

- Bin d6 dia hinh ty 1 lén nhit d3 6 trong khu vuc xdy dumg céng trinh;
Tai ligu vé ludi khéng chd mat bing va d6 cao da cb trong khu do, k&m
theo bdo cdo tong k&t vé& k§ thudt thanh 1ap luéi;

Cic thi ligu vé dia chat cong trinh, dia chat thuy vin, giao thong, thuy hé
vi cdc thi liéu lién quan d&n qui hoach phdt trign cia khu do.
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Vige thi€t k& ludi GPS phii cin e viio yéu ciuo thire & va trén co s& didu tra
nghién ciu k¥ cdc i lidu gbe, s8 lidu gbc hién cb tai khu vye xiy dung cong
trinh. Trong ludi GPS giifa cic diém khéng cdn nhin thiy nhau, nhimg dé cé
thé ting diy luéi bing phuong phip do truyén thing, mbi diém GPS cin phai
nhin théng dén it nhit mot diém khde.

Khi thiét k& ludi, 48 tin dung cdc tu lidu tric dia, ban 46 di cé, nén sit dung hé
toa 48 dd cd cia khu do. Cdc difém khéng che d3 cé néu phid hop véi yéu ciu
clia diém lwdi GPS thi tin dung cie mée cla ching.

Luéi GPS phii duoe tao thinh 1 hofic nhiéu ving do déc lap, tuyén phit hop. 58
lvemg canh trong vong do déc 1ap, ayéEn phil hop trong cdc cip ludi GPS phaii
tudn theo qui dinh néu trong bang 3.

Bang 3- Qui dinh vé sd luomg canh trong ving do doc lap
hoac tuyén phi hop doi vii cac cip lwdgi GPS

Cip hang m | m | 1Iv 1 2

St canh trong vong doddclip | <6 | <8 | <10 | =10 | £10
hodc tuyé&n phil hop

L GPS diing @€ khéng ch&€ mit biang phue vu thi ebng vi quan tric chuyén
dich ngang cong trinh cfin tao thanh cic ving khép ¢é s6 canh khéng 16n hon 4.

Bé tinh toa dd cdc difm GPS trong hé toa 46 mat dit cdn phii cb s8 lidu khai
tinh trong hé toa dé mat dit va do ndi véi mdt 56 difm khéng ch€ dia phreng,
Péi véi cic cong trinh 1én, s6 diém do ndi cdn phai 1én hon 3, déi véi cic cong
trinh nhé, s6 diém do néi tir 2 |3

Bé tinh d8 cao thiémg cila cic diém GPS cin din d6 cao 161 cic diém GPS theo

qui dinh sau:

- Pé do néi d6 cao cin phai ding phuong phip thuy chuin hinh hoc cé d6
chinh xdc tir hang IV tré 1én hodc ding phuong phip do cao khic o6 do
chinh xdc twong duong.

- D6 cao thudng cla cde difm GPS, sau khi tinh todn va phén tich, n€u phi
hop véi yéu ciu v& d6 chinh xic cé thé diing d€ do v& bin d8 vi cdc dang
tric dja edng trinh néi chung (yéu ciiu 46 chinh xdc khéng cao).

Bdi vdi ludi khong ché thi cong cd yéu ciu do chinh xdc cao vi lwdi quan tric
chuyén dich bi#n dang cong trinh,cin phai wéc tinh d6 chinh xdc cla y&u t& cin
x&t cia ludi GPS thiét k& theo phuong phip chat che trén oo sé binh sai gidn tigp
vii phai dam bao dé chinh xde yéu ciu.

Chon diém vi chon mie GPS
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6.2.3

Chon digm GPS

Neguiri chon diém phdi tim higu yéu cdu, muc dich nhiém vu, didu kién tr nhién
vi x3 héi cha khu do, dua vio thigt k& kj’r thu:;-l i E dum phé duyét d& tign hanh
khéo sit, chon diém ludi GPS ngodi hign trusmg.

Wi tri cdc diém GPS duge chon phii thod min céc yéu ciu sau:

- Vi tri diém dugc chon phai phit hop vdi yéu ciu cia thiét k& ki thudt,
thuidn lgi cho vige do ndi va cho cic cbng tic do dac ti€p theo.

- Diém chon phai duge dar & noi c6 nén dét, dd én dinh, sir dung dwge lan
din va an todan khn do dac.

- Vi tri diém chon phai thuin tién cho viéc lip dit mdy thu vi thao tic khi
do, c6 khodng khang réng vi géc cao ciia vé tinh phdi 1én hon 15" ;

" Vi trf diém chon phai thudn tién cho viée thu tin hidu v& tinh, trdnh hién
tugng nhiéu tin hiéw do qud gin cdc tram phit séng va sai 36 da duimg din
(Multipath) do phin xa tin hidu tif cdc dia vit xung quanh diém do. Vi tri
diém chon phdi cdch xa ngudn phét séng vo tuv&n cong sudt 1én (nhur thap
truyén hinh, tram vi ba) 1ém hon 200m vi cich xa cdp dién cao thé 1én hon
S50m;

- Bi lai thuin tién cho do ngim.

- Ciin tin dyng cic mée khéng ché di cb néu ching dim bdo cdc yéu ciu
néu trén;

Céng tic chon diém phdi tuin theo cde qui dinh sau:

- VE so dé ghi chii difm ngay & ngodi thue dia (ké ci cdc diém da c6 méc
cii) dam bao méiu ghi chi diém GPS & phu luc A;

- Tén diém GPS cé thd dit theo tén lang, tén ndi, dia danh, tén don vi, cong
trinh. Khi tan dung diém cii khéng ddi én didm. S8 higu diém céin duoc
bién tap tign lgn cho may tinkh,

- Khi diém chon cin do ndi thuy chuin, nguii chon diém phai khao st
tuyén do thuy chudn ngodi thire dia v dé xust kign nghi.

- Khi tin dung diém ¢l phai I-:lém tra tinh n dinh, su hoan hdo, tinh an toan
vii phit hop véi cic yéu cdu cia diém do GPS;

Chén méc

Quy cich ciia diu méc vi méc diém GPS cic cip phai phil hop véi yéu ciu quy
pham hign hinh cia Nhéi nude.

Diém GPS cic clp déu chon mde vinh eiru, khi chén mée diy hé phai 6 gach,
s0i hofic d6 mot lép bé tong 16t

Mée e the dile sdn bing bé téng bt thép theo quy cdch trong Quy pham hién
hiinh clia Nha nutéic rdi dem chon, hodc c6 thé dic & hién truémg, hodc cd thé Igi
dung nén d4, nén bé téng khoan gin thém diu méc & hign truémg.
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Pit ding 48 chén méce GPS phdi duge sy ddng ¢ ela co quan quan 1§, nguwi
dang sir dung 4t ¢in lam thi tye chuyén quyén sir dung dit va lam cde thi tye
uy quyén bio quan méc.

Cic tai ligu phai ban giao sau khi chon diém chén mdée

- Ghi chii diém GPS.

- So d8 ludi chon diém GPS.

- Hé s cho phép sir dung dit va gifly bdo quan mée tric dia.
- Téng két cong tic k¥ thuit chon diém, chén méc

Yéu cin k§ thudt doi vai may moc thiét bi

Chon mdy thu: Viége lya chon mdy thu GPS duge thye hién theo cde quy dinh
trong bdang 4; trong d6 cic mdy thu c6 thé mot hodc hai tin s8, dai lugng do déu
la pha séng tai

Bang 4- Lua chon may thu GPS

Cip hang I 1M1 v 1 2
Hang myc

Péchinh xdc | <5mm | <5mm < Smm < 5mm < 10mm
bifu tnmg +2.10°D | +2.10°D | +2.10°D | +2.10°D | +2.10°D

S8 mdy thu =3 =3 =2 =2 =2
do déng bd

Kiém nghiém mdy thu

Méy thu GPS méi mua hofic qua bio dufmg phdi qua kiém nghigm toin dién méi
duge diing riép

Mol dung kiém nghigém mdy thu GPS

Kiém tra khii quit;
Kiém tra dutmg dién;
Kiém tra d6 dm ciia mdy
Kiém dinh kénh thu

Do kidm tra.
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Kiém tra khdi qudt theo cdc quy dinh sau:

- Miy thu va ing ten phai phit hgp. May v phy kién diy di;

- Bé ngoii mdy v dng ten hoin chinh; cic bd phin vi cic phu kién hoin hao,
cdc 8c vit lam viéc binh thuémg.

- Hudng diin sir dung mdy, huéng diin sir dung phin mém chuyén ding.

Kiém tra duimg dién theo cdc ndi dung sau:

- Kiém tra cdp dién, ndi chinh xdc & cim, dic cim;

- Kiém tra d&n tin higu, thir dién vio miy;

- Cic niit &n va hé théng hién thi lam viéc binh thudmg;

- Bo thit xem téc dd lam viéc coa bd phin thu, qud trinh thu cé méit tin higéu
khéng.

Po kif€m tra: My thu GPS sau khi ki€m tra khdi qudt v kigm tra dubmg dign cdn

do kiém tra theo cic ndi dung sau:
Po kifm tra 4 dn dinh trong médy thu theo phuong phip va quy dinh & phu
luc C;

- Kiém tra d& én dinh cia tim pha do theo phuong phip va quy trinh & phu luc
D

- Do kifm tra d¢ chinh xdc két qui do & cdc khoang cich do khic nhau trén
cic chidu dai chudn. Khi kiém tra médy thu cin cin va dinh tim chinh xdc ti
mifc nhd hon hodc bing + Imm. Vach chudn trén ang ten thu hudng vé phia
Bic. D9 cao Angten do chinh xdc dén lmm. K& qud do so véi chiéu dai
chudin 6 s chénh nhd hon sai 6 tigu chudn cha mdy.

Khi diing mdy do & cic cip hang cao, hiing nim tnrde khi di do phai kiém nghigém
theo phuc luc C vi D. Miy di qua sirta chifa hodc thay & bd phin nio thi cdc noi
dung lién quan d&n sy thay d6i cdn duroe kidgm nghidm,

Qui trinh sit dung cdin phii thutmg xuyén kiém nghiém bé phin dinh tim quang
hoc dé dim bdo d& chinh xdc dinh thm. Phuong phip kif#m nghiém theo quy dinh
& pho Iyc E.

Bao tri mdy thu

Trong théi gian do & ngoai nghiép may thu GPS phai ¢d nguin chuyén bao quan.
Khi vin chuyén nguéi dé mang miy, co bién phip phong chin déng; phimg ning,
gié, bui, dm wdt, an mon. May dién khién véi cdc phim bdm, khi van chuyén edn
d€ trong hdp vin chuyén
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8.1

8.1.1

B.1.2

8.2

E.2.1

8.2.2

Cic diu ciim , chd ti&p ndi cha mdy va day diin ciin giTr gin sach s&, khi ndi mdy
v nguén dign bén ngodi cdn kifm tra k§ dién 4p cé phi hop véi dign dp cla mdy
khéng. Khi lip pin do, cdn chi ¥ Iip ding cuc. Diy din cia dng ten thu khong dé
vin xodn, khéng kéo diy din trén bé mit cé db cing cao hofic bé mit thd, nita
nam kiém tra lai d6 bén cia diy mét lin.

Khi khéng sit dung méy thu cidn d& trong hém van chuyén cé dém miit. Hom mdy
cdn d& chd théng thodng, khé rdo. Khi tii chding &m chuyvén sang miu héng, dé,
ciin thay thé ngay.

Mdy thu dé trong phing Liu ngiy thi mét d&n hai thing phdi cim dién kiém tra
hoat déng mét lin. Cic pin duge bao quan noi khd rio trinh mit dién, tir mdt dén
hai thing phai nap dién lai mét lin va kiém tra lai dién dung

Nghiém cim thdo rdi tuy fién cic bd phin cia miy thu, néu cd sir cd cin 1ap bién
bén giao cho ngudi ¢é chuyén mén sita chira, bao tri.

Cing tac do ngam
Céc yéun ciu k¥ thudt co bin

Yéu ciu ky thuit co ban khi do GPS cic cip phai phii hop véi quy dinh dugc néu
trong bang 5.

Khi quan tric GPS ¢ cic cip hé s8 suy giam dé chinh xdc vi tri khéng gian 3
chiéu PDOP cia cdc ¢ip hang ludi GPS phdi < 6, (quy dinh s8 vé tinh = 6).

Trong tric dia cong trinh, do GPS khéng cin do cdc véu td khi twong nhung nén
ghi lai tinh trang théi 8t nhr ndng, ram, mdt, cé may hode trdi quang ...

Lip ké& hoach do

Trurde khi tién hinh do cdn st dung phdn mém PLAN hodc QUICK PLAN dé 1ap
tich do vl cin 14p bang du bdo cic vé tinh cd thé quan sit duge. Trong bang c6 :
58 hiéu vé tinh, d& cac v& tinh vi géc phirong vi, thii gian quan sét tdt nhit 48
quan sit nhdm vé tinh t8t nhit, hé sd suy giam 4b chinh xdc vi tri khing gian 3
chidu. 5V = 6. Khi xung quanh diém do cé nhidu dia vat che chin phdi lap lich do
theo diéu kigén che chin thye t& tai cde diém do.

Toa d& diing d€ 1ap bing dir bdo cho cic vé tinh 13 48 kinh, d8 vi trung binh cia
khu do. Thii gian dir bdo nén ding théi gian trung bink khi do ngim. Khi khu do
Ién thiv gian do kéo dai thi cin lap bang dy bdo cho timg phan khu véi thii gian
do khic nhau vi diing lich vé tinh quang bd c6 tudi khong qud 20 ngiy.

10



8.2.3 Can ef vio s8 lwong mdy thu, 46 hinh ludi GPS d3 thiét k& va bing dy bdo vé tinh.
Lip bang difu 48 do ngdm véi ndi dung : Thid gian do, s6 liéu tram do, tén tram
do, 56 liéu mdy thu v.v nh o yéu cu cia phu luc F.

8.2.4 D dai ca do khéng it hon 30 phiit, véi dido kign s8 vé tinh quan sit Khéng it hon
6 va PDOP khéng 16n hon 5. Thiti gian do c6 thé kéo dai thém déi véi canh dai
hodic difu kién thu tin higu tai dim do khong t&t. Thai gian tdi thiu cia ca do
nén tham khao sé ligu & bdng 6

Bang 5- Yéu cau k¥ thuat co ban khi do GPS cic cap

Cip hang H;I;IE Hang | Hang | Cap | Cip

Hang muyc 11 IV 1 2
Phuong phip
do
Gic cao Bo finh =15 [ z15 | =15 | 215 | =15
clia vé tinh () tinh nhanh
58 lgmg vé tinh | Do tinh =4 [ 24 | =24 | 24 | 24
quan tric ding tinh nhanh =5 =5 =5 =5
durokc
84 1dn do lap Bo tinh =2 =2 |z216 | 216|216
trung binh tai tinh nhanh =2 |zl168| =16 | =16
itram
Thiti gian quan Bo tinh =00 | =60 | =45 | =45 | =45
trdc: DO dai théi | tinh nhanh =20 | =15 | =15 | =15
gian thu tin hid¢u
ng#n nhét (phait)
Tén sudt thu Bo inh 10 10 10 10 10
tin higu (s) tinh nhanh | &0 | &0 a0 | |e0 | &)

Béng 6- Thii gian 16i thiéu ca do

B4 dai canh do bo dai thad gian ca do
[Km] [phuit]
0-1 20-30
1-5 30-60
5-10 61-90)
10-20 90-120




8.3.1

B.3.2

833

8.4.1

E.4.2

5.4.3

8.4.4

8.4.5

Chuin bi do

Trudic khi di do cdn kiém tra dung higng cla pin v dc quy. Miy vi cdc phu
kien di kam phai ddy di.

Truwdie khi thu tin higu cdn kifém tra dung lwgng bo nhd trong clia mdy hodc
dia tir xem con du chd dung nap khéng

Khi lip angten cdn dim bdo cdc yéu cdu sau:
Sau khi d&n tram do, phai dit mdy thu 8n dinh san dé méi dat ang ten
(mlhng hop mdy thu va dng ten tich réi nhau);

- Ang ten lap trén gid 3 chin phai doi tim vdi sai s8 <lmm, dng ten ¢fn
dugc cin cho bot thuy tron vio gitta;

- Khi do trén mdc cé dinh tim bit budc, phdi thio nip bdo v& tim méc rdi
mdi lip dng ten;

- Vach dinh hwéng dng ten phai luén ludn hudng vé phia Bic véi sai =6 +
5", Nhitg chd khé dinh hidng cdn dat trede coe dinh hudng, mi 1dn do
dua viio coe dinh hudng dé dinh huéng dng ten.

Yéu chu do ngam

Cong tic do ngam trong lrdi GPS bao gém céc thao tic: Khi déng miy thu
GPS tai tram do va quy trinh thu tin hign ghi vio bd nhd coa mdy.

Nén sir dyng it nhit ba médy thu GPS mét tin s8 hodc hai tin s ¢d tham s&
dd chinh xdc a < 5mm, b < 2ppm va cé dinh tAm quang hoc &€ do ludi GPS.

Pinh tim quang hoc ciia may thu GPS cin duge kiém nghiém trude khi sit
dung, bao dam sai 6 dinh tim < + lmm

Té do phdi nghiém chinh tan theo thai gian quy dinh trong bing didu do
cong tae, ddm bdo quan tric ddng bd clng mdt nhém cde vé tinh. Khi ¢é sy
thay déi so véi bang didu d6 phai duge sir ddng ¥ cia ngudi phu trich. Té
do khéng duge tuy tién thay doi k& hoach do ngim.

Cic day din néi tir ang ten dén mdy thu vi cdc thiét bi phu tro duge kiém
tra khéng cé =ai sét, mdi duoe ti€n hanh thu tin higu
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£.4.6

B.4.7

8.4.8

8.4.9

8.4.10

8.4.11

8.4.12

2.1

Trude khi mé mdy cho mot ca do phdi do chifu cao dngten bing thuée
chuyén ding doc s d&n lmm, ghi #n tram mdy, ngay thing nam, s& higu
ca do, chiéu cao dngten. Sau khi tit miy, do lai chiéu cao dngten d€ kiém
tra, chénh léch chi€u cao angten gitta 2 1in do khéng duge vugt qud + 2Zmm
va ldy gid tri trung binh ghi vio s6 do. Ngu nhu chénh léch vuot qud han sai
cho phép, thi phai fim hiu nguyén nhan, d& xuit ¢ kign xir 1¥ va ghi vio cot
ghi chii trong sé do.

Sau khi mdy thu bdt ddu ghi nhin s& lidu, ngudi do c6 thé sit dung cdc chifc
ndng cia ban phim , chon menu, tim thong tin tram do, s vé tinh thu duge
tin hiéu, s6 hi¢u vé tinh, ty s8 nhiéu tin hi¢u, két qua dinh vi titc thii, finh
trang ghi, giit s8 ligu {481 véi mdy thu cé ban phim didu khign)

Khi méy thu dang ghi két qua, théng thutmg nguii do ghi dn lugt cde néi
dung theo quy dinh trong s6 do. Khi théi gian do qua 60 phit thi ci 30 phit
lai ghi mét lin. Miu s8 do duge néu trong phu luc H.

Trong qud trinh do clla mdt ca do khéng duge tién hinh cde thao tic sau: ta
miy thu va khai dﬁng lai; ti€n hanh tir do thir (trir khi phdt hién cé su cf;
thay déi géc cao clia vé tinh: thay d8i tin xuft thu tin hiéu; thay ddi vi tri
ang ten; &n phim ddng vi xod théng tin.

Trong théi gian do nguéi do khéng duoe réi mdy, thutmg xuyén theo déi
tinh trang lam viéc clia mdy thu, theo déi ngudn dién, finh hinh vé tinh va
ghi 58 liéu; déng thén dé phong mdy bi chin déng 1am chuyén dich, d&
phong nguisi vi vt thé khic gin dng ten che chin tin hiéu vé tinh.

Trong khi may thu dang lam vig¢e khong duge ding b dam  hodc dién tho
di déng ¢ gin mdy thu. Khi cd sim chdp, mua to phai tit mdy, ngimg do vi
thu cét dng ten d& phong sét dinh.

Trong khi do phai bio dam mdy thu hoat déng binh thuimg, ghi s6 lidu
chinh xdc. Sau méi ngay do nén kip théi tnit 6 liéu vao dia cing, dia mém
ciia mdy tinh dé trinh mét s8 ligu.

Ghi 56 do ngoai nghiép

Mol dung ghi 58 gdm cdc muc sau:
Tén tram do, s8 hiéu tram do;

- Hg&}f. thing do / ngay cha nam, di€u Kién théi tiét, s6 hide ca do;

- Thii gian bit diu do, két thiic do, nén ding thixi gian UTC, ghi dén gid,
phit;

- Thiét bj thu ghi loai miy, k¥ hiéu, s8 mdy, s& hiéu ang ten.

- B¢ kinh, d§ vi va d§ cao gin ding cia tram do. DY kinh dd i ghi dén
phit v dé cao ghi dén 0,1m;

- Chiéu cao dng ten ghi két qua do trung binh cioa lin do trude va lin do
sau khi thu tin higu, 14y dén 0,001m;

13



0.2

10,
10.1

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

10.1.6

10.2

10.2.1

- Dién dp cha pin acquy, s& luong va s6 hidgu vé tinh, ty s& dd nhidu tin
hiéu (SNR), mifc d& che chin vi nhimg tinh hudng ddng ghi khic;

Cic yéu cdu khi ghi s8 do ngoai nghiép

- Céc 50 lign gbc va cdc mue ghi chép theo quy dinh phai ghi ngay tai hién
trumg thit rd rang, sach s&, khéng duge tiy xod hodc chép lai;

- K&t qua thu tin hiéu vé tinh cioa cdc ca do sau m&i ngiy lim viéc phdi trit
& ligu vio bd nhd ngodi hode mdy tinh;

- Céc 6 ligu trie tir mdy thu ra khong duge 6 bt ky mdt sur can thidgp
hodc xir 1% nio.

Xir by si licu
Tinh vé¢ ta canh

K&t qud do GPS c6 thé xit 1¥ bing phin mém GPSurvey 2.35 hoic Trimble
Geomatic Office hodce cic phin mém khic ciing tinh nang;

Péi véi canh ngin < 10km, chi cin sit dung lich vé tinh quing bd d& giai
canh. Chi chﬁ'p nhﬂn cic canh dat 1éi gidi FIX, véi RATIO khéng nhd hon
2. Trong trutmg hop khong dat 1 giai FIX can luu § t6i sai 6 da dudmg
din tin hiéu (Multipath). Néu tinh canh & ch& d& ty dong khong dat thi phai
xir Iy canh theo phuomg phip can thigp. Trong truémg hop xir 1§ can thigp
mi khéng nhin duge 1 gidi FIX thi phai do lai.

Khi xir Iy can thigp cé thé cit bo hdi vé tinh cé tinh trang xiu hodc cdt bo
béi thii gian do nhimg khéng duoe cit bé qué 20% thévi gian tho tin hidu,

Toa do géc ding dé tinh véc to canh nén chon 1 tri binh sai cia toa do
trong hé WGS —84 cia cic diém dinh vi theo phuong phip dinh vi diém
don (tuy&t &8i) trong khodng théi gian thu tin higu 1én hon 30 phiit.

Trong mét ca do déng b vdi nhidn mdy thu, cé thé tinh rigng timg vecto
canh, ciing ¢6 thé chon cic vecto canh dbc 14p vi ciing tinh theo cdch xir 1§
nhidu veets canh

Tit cd cdc vecto canh duge do ddng bo trong khoding thisi gian ngin hon 35

phiit, cin phdi 18y i glﬁl An dinh (fi xed} sai phin bic hai phi hop yéu ciu
lam k&t qua cudi ciing.

Kiém tra k&t qud tinh vecto canh

Khi xtr I¥ 56 liéu do cia mét ca do ddi vdi lwdi hang 11 va hang I ty 1& s8
liéu sit dung khéng duoc thip hon 8049%

14



10.2.2

Trong khi chon mé hinh x{r [¥ timg vecto canh, d8i véi ciing mdt md hinh
gidl canh trong mdt ca do thi sai s khép tuomg déi chi€u diai sanh cua b
k¥ tam gidc nio cing khéng duge virgt qui quy dinh néu & bang 7.

Bing 7- Sai s0 khép twomg doi gidi han

8] 0,10 0,15 0.0 0,50 1,00 2 300 <4 0
1:\ km km km ki ki km km km
3 LEIGO | 1:12MH) [ 1:16300 1:406(K) 1:BKK] 1:13160%) 12 10N} 1:255000)
4 1:94300 | 114100 | 1:18200 146000 1:92400 L1 75000 1: 2425000 L : 2945000
5 L0500 | 115800 [ 121000 1524000 13103400 1: 195700 1T 1M L3 290K)
i 111500 | 1=07300 | 1=23000 1:57400 1:113200 1214400 1=297000 1360700

10.2.3

10.2.4

103

10.3.1

Gidi thich: Trong béng trén D 14 chiéu dai trung binh cdc canh trong hinh, n
la 88 canh trong hinh khép.

Bit luin ding phuong thitc xir 1¥ rigng timg canh hay xir 1¥ nhiéu canh,
trong toin ludi GPS, cling déu phai chon cdc canh ddc lap tao thinh cdc
vong do déc lip; sai s6 khép twong d6i toa d6 thanh phin va sai s6 khép
twomg ddi chidu dai cia cic vong do doc lap phai phit hop véi cdc quy dinh
sau diy:
@, = 2-.;"1_1:?1
@, = Eﬂ.Gcr
@, = 2ne
@ = Za.l"i_nr::"
Trong d6 : o la d6 chinh x4c chidu dai
e li sai 56 khép vong do, o =1,|'Iﬁ’x3 +a, +o,
n la s8 canh trong vong do dbe 1ap
g =y’ +(b.10°.0)

(10.1)

Chénh léch chiéu dai cua vecto canh do khéng duge vigt qud quy dinh
d, <2320
Bo bd sung v do lai

Bit k¥ nguyén nhan ndo tao thinh mét diém khéng ché khéng thé lién két

béi hai vectd canh déc lip dat véu ciu thi tai diém d6 phai do bé sung hodic
do lai it nhit la mét vecto canh déc 1ap.
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10.3.2

10.3.3

10.4

10.4.1

10.4.2

10.4.3

10.4.4

C6 the loai bd vecta canh mi chénh 1&ch chiu dai ciia vecto canh do lai, sai
58 khép vidng do dbng bd, sai s8 khép ving do die 1ap virgt qud han sai khi
kiém tra, nhung phdi bio dim vong do doc lap sau khi loai bd vecto canh
viin cé =8 canh khdng wirot qui quy dinh tai didu 5.2.4 clha muc 5.2; néu
virgt quit quy dinh dé thi phai do lai vecto canh dy hodc hinh déng bd cd
lién quan.

N&u do vi tri diém khong thod min cde véu cdu do GPS ma tai tram mdy do
lai nhifu 1dn viin khéng thé bao ddm han sai quy dinh thi ¢é thé dya vio yéu
céu k¥ thuit chon thém diém mdi d€ tién hinh do lai

Binh sai ludi GPS

Khi cic khodn kiém tra chit luong da phit hop véi yéu cdu thi 14y tit cd cdc
vecto canh déc 1ap tao thanh hinh khép kin, 13y vecto 3 chiéu ciha cdc canh
vit ma trin phuong sai — hiép phuong sai cha ching lam thong tin trj do,
ldy toa dé 3 chiéu trong hé WGS — 84 cia mbt diém lim s& ligu khéi tinh
vii ti€n hinh binh sai ludi GPS tr do. K&t qud binh sai ludi tr do s& cho toa
4% cic diém trong hé toa dd WGS —84, s8 higu chinh tri do cia 3 58 gia
toa d§ cha vecto canh, chi€u dai canh va théng tin v& d§ chinh xdc vi tri
diém. Qud trinh ndy phdi tinh chuyén tir toa d6 vudng géc khong gian
XYZvE toa df va df cao tric dia BLH sau d6 chuyén vé toa d¢ vubng géc
phang x,y.

Cé thé sir dung tit ci cdc canh do ké ci cdc canh phu thubc d€ binh sai ludi
néu khang dinh tit cd cic canh khidng c6 sai s8 tho, (sai 8 do do dd cao dng
ten, sai 58 nhigu tin higuw hode da duimg din).

Trén co ¢ gid tri cua cdc dai luong do di duoe xdc dinh qua binh sai luéi tr
do, tién hinh binh sai phy thude trong khong gian 3 chidu hodc 2 chidu,
trong hé toa d& nha nudec hodc hé toa dd khu vue.

Treng binh sai phu thude, tri tuyét ddi cua s& hiéu chinh (VF,;V, V.. ) cia
vecta canh phai thod min cde yéu clu san diy:

F, =30
v, s3c (10.2)
V, =3

Khi vitgit han sai o6 thé thiy ring vecto canh dy hodc lin cin cé chita sai 58
thé, ¢dn phai ding phwong phap di céd trong phin mém hodc phuong phdp
ty dura ra 2 logi trir vecto canh o6 chifa sai s& thd, cho dén khi thod man
véu ciu trén.
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10.4.5

10.4.6

10.4.7

10.4.8

10.4.9

10.4.10

10.4.11

10.4.12

Chénh léch cua sd hiéu chinh (dV,, , dV,, , dV ) cia vecto canh cling tén
trong binh sai ring budc va trong binh sai ludi tor do sau khi di loai trir sai
58 thd phai thod mén yéu cio sau day:

dv, <2
dv,, <20 (10.3)
dv, slo

Binh sai ludi GPS trong hé toa dd vudng géc phing cdn thod min yéu cdu
dd néu & didn 4.1.3.

Sir dung diém khéi tinh toa d6 phdi phit hop véi he quy chigu sit dung (vé hé
toa dé v mii chi€u).D&i véi ludi GPS chi cin sir dung 1 digm khdi tinh 14
di. n&u sir dung tir 2 diém khéi tinh trér 18n cin xem xét k§ Iudng chit lugng
clia cic didm khdi tinh. Sai s& trung phuong vi tri diém y&u nhét sau binh

sai ludi khéng duge 16n hon + 10mm,

Khi binh sai bing phin mém Trimnet Plus thugc GPSurvey 2.35 ¢6 thé binh
sai ludi GPS ké&t hgp vdi cdc tri do canh hode tri do gée bang toan dac dién
tir nhiim ning cao dé chinh xdc va dé tin cdy cua mang ludi GFPS.

PE xic dinh d8 cao cho ede di€m trong ludi GPS, khi binh sai 10éi ed thé sir
dung mé hinh Geoid EGM —96 hodc OSU%1A hodc md hinh Geoid c6 du
da chinh x4c k&t hop véi cdc didm khéi tinhda cao 12 cdc diém da biét do
cao thuy chudn trong hé 46 cao Nha murde.

Trong mang ludi phai cé it nhit 3 diém do cao khdi tinh bé tri vé cdc phia
khic nhau clia mang ludi. Trong pham vi kich thide ludi khéng qui 2 km,
48 chinh xdc xdc dinh 49 cao cho cdc difm con lai trong ludi s& dat 4o
chinh xic twong duong thuy chuin hang IV néu cic diém khdi tinh dé cao
ditcc do néi véi 46 chinh xic thuy chudn hang I11.

Dé1 véi lwdi GPS & viing nidi, d§ chinh xde xic dinh dd cao kém hon viing
déng bing. Cic diém ludi c6 thé dat do chinh xdc thuy chudn k¥ thuit néu
cdc diém khéi tinh dirge do néi dé cao véi dé chinh xdc thuy chuin hang
V.

Trong thanh qui binh sai phai diy du cdc théng tin sau:

- Théng tin v& cdc véc to canh (baselines) AX, AY, AZ;

- Sai s8 khép hinh v sai 58 phép hinh y&u nhit;

- Cic phurong vi canh, chiéu dai canh, hiéu s6 d6 cao va cdc s6 hiéu chinh
tuong (ng;

- Toa dé vudng gbc khing gian XYZ,;

- Toa d6 va d6 cao tric dia BLH:

- Toa d6 vudng géc phang vi dd cao thuy chuin sau binh sai.
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10.4.13

11.

11.2

- Binh gid sai s8 canh, sai s8 neomg 81 canh va sai s& phuong vi canh sau
binh sai.

Trong tritomg hop hé toa 46 cdng trinh khing theo hé toa dd nha mrée, toa

dd sau binh sai bang phin mém sir 1§ ludi GPS cén chuyén v& hé toa dd

cong trinh theo phuong phép dinh vi t6i vu nhé it nhit 3 diém song triing (13

cdc diém cb toa 46 trong ca hai h&). Cic didm song tring cin bd tri déu vé

cdc phia trén viing bign clha mang luéi.

- Toa d6 cdic difém ludi GPS sau binh sai chuyén v& hé tga dé cla cong
trinh theo phuong phip dinh vi t8i wu.; cé thé sir dung céng thifc chuyén
ddi toa d6 phing 4 tham s8 o dang:

X, =X, + Mm.Xcos( - mL.y;. sing
Y, =Y, + m.ycos{ + m.x; sing {(10.4)

- D€ xic dinh cic tham s8 chuyén ddi Xo, Yo , ¢ vi m trong cic cong
thite (10.4) phai sit dung phuong phép s& binh phuong nhd nhit.

- C6 thé sir dung edng thife afin bic nhit d& chuyén déi toa do gilta hai hé
toa d6 vudng géc phing. Cong thitc ¢é dang:

Ky =38, + 44X . AaY,
¥2=b, + bx; + bay, (10.5)

Cic tham =8 a_, a,, a,, b, by, b, trong coéng thitc (10.5) cin phai x4c dinh
theo phieng phip s binh phureng nhd nhit dua vio cde didm song
tring.

Bio cao két qua do

Sau khi da két thic todn by cong tic do GPS, cin viét bio cdo téng két k¥

thudt véi néi dung bao gém:

- Tinh hinh khu do, diéu kién dia 1y, tir nhién;

- Nhiém vy dirge giao, tai liéu tric dja di cé cia khu do, mue dich do v
véu cdu db chinh xdic;

- Bon vi thi cong do dac, théi gian bit diu do, luin cif ki thuit, finh hinh
d5i ngil cin bd k¥ thuit, loai hinh vi s8 lwgmg mdy thu, finh trang kifém
nghiém, phuweng phép do, tinh trang do b8 sung, do lai, hodn cinh do,
cdc diém triing, khéi lugng cng viéc va ngiy cong;

- Tinh frang kiém ftra s8 liu ngoal nghiép, 38 lidu gbc, néi dung phuong
phép vi phin mém hiu xir 1y 6 lidu;

- Phan tich s liéu do ngoai nghiép vi tinh todn kiém tra tai thye dia.

- Tinh hinh thuc hién phuong dn vi chép hiinh quy trinh k¥ thudt;

- Vin dé tdn tai trong thinh qua giao ndp va vin dé cin phai thuyét minh;

- Ciée phy lue kém theo (bang bifu, hinh v&).

Thi liéu cdn phii giao nop

- Bién thigt k& k¥ thudr:

- Ban dy bdo v& tinh cd thé nhin thiy va k& hoach do
18



- Ghi chép ngoai nghiép (bao gém dia mém, CD) s8 do va cde ghi chép
khae;

- Cdc tai ligu, bang thanh qua hinh thinh trong tinh todn xir 1§ =& ligu;

- Sodd hrdi do GPS;

- Béo cdo tdng k&t k¥ thudt vi nghiém thu thinh qua;

- Tai liéu chon diém chén méc phii hop véi yéu ciu quy dinh tai muc 6.3

Phu luc A
{Tham khiio)
Ghi chi diém GPS

Ngay, thing Mamtn ghiccnnsnasny  Napdrassnsannis
T Ngwin kidm tra: .......ocoveeeee.

biém GPS Tén Chit dat
Tén
diém
vil
clip
hang

S8 higu

Biémlan cin Tinh hinh méc

(tén, sd hidu, {1 hay 2 ting,

khodng cich, mdi chon hay

tinh trang i)

ngim théng)

Tén diém cii

Tén dia phuong cb
didm
Cich di d&n diém
Nim trén t& ban 48 dja Toa db X: y:
hinh ty 1& 1-........ vdi k¥ géin diing
hiéu manh
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Phu luc B
{Tham khio)
i moe GPS chie cap va so do chon mie

$12
e 3
130
a0l
|_ 4700 J o, i [£71)
Hinh B.1  Déu méc GPS bang sit Hinh B.2- Dédu méc bing sat
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1000

Hink B.3- Ciu tao m&c GPS & viing trung du va viing nii

L 200
= ‘ N ‘
i L
|z | Z
D
o >
o 20
Hinh B.4 — Ciu tao méc GPS Hinh B.4 — Ciu tao méc GPS
edp L, cip 11 gin vio nidi 44
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C.1

C2

21

C2.2

C23

Phu luc C
{Tham khio)
Phuong phip kiém dinh dé 6n dinh ctia may béng cich
do trén chidu dai chuan

Khi ki#m nghiém cé mdy chia déu cong xudt (goi 1at 1a may chia cong xudt) dé
tich tin hiéu thu duge cua 1 dngten thinh hai hodc nhiéu dwimg cé cong xudt
pha nhu nhau sau dé ding cdch xir Iy sai phin béc hai d& xir 1§ 58 liéu tinh ra
gia s6 toa d6, tinh ra chiéu dai canh so v&i chidu dai chudn d3 o6 d€ phit hién ra
sal 88 trong ndi b mdy thu, Véi cich do nhu viy di loai trir sai s8 d6 hinh vé
tinh, d& léch cua tim fngten, sai s6 tré thisi gian cua tin hidu, sai 58 coa tin hidu
thir phit, sai s6 doi tAm mdy vv... vi viy cing la phuong phip kiém nghiém sai
s ddng hé clia mdy thu, d6 trd thin gian cla tin higu trong ndi bd mdy va cic
sai 58 lién quan dén dudmg dién trong may.

Cich bé tri do
Anten thu GPS
Miy chia
cong suit
Miy thu GPS Miy thu GPS
1 2

Hinh C.2- So d6 chia cong sudt

Chon noi eé gée cao cia vé& tinh Ién hon 15° khéng ¢d vit che khudt d& dat
dngten. N&i giita dngten vi mdy chia céng xuét nhu hinh C.2

N&i digén hai mdy thu & hai diu chidu dai chudn, ciing thu tin hidu cia bin vé
tinh tré Ién trong vong 1" dén 1,50

Bai vi tri, ndi dign tir mdy chia cong xuit d&n mdy thu, do mét 1dn nita
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C.2.4 Ding phin mém chuyén ding tinh ra toa d9, chién dai cia canh chudn, 58

D1

D.2

D.3

E.l

E.2

chénh phai nhd hon Imm néu lén hon dua v& xwimg sira chita hode ha cap
ding.

Phu luc I
(Tham khic)
Kiém dinh di dn dinh ciia tam pha éngten

MN&i dung nay thue hidén trén bai ¢ chiéu dai chudn

Khi kiém dinh diing hai miy va dngten dit & hai ddu canh chudn. Doi tim chinh
xdc, vach méc cia fngten hudng vé phia Bic. £o mdt doan théi gian san dé doi
mdy vi angten do 1 14n nifa. N€u bii chufn ¢é chidu dai vuéng gée véi chidu dai
di do, do 1 lin nita nhu trén. Néu khéng cé chiéu dai thir 2 nhir trén thi 1 dngten
cd dinh chi hudng béc, dngten thi 2 1dn luot thuin chiéu kim déng hé quay 90°,
1807, 270" do nhur trén.

Diing phin mém chuyén diing tinh ra cdc thinh phin toa d6 3 chiéu, gia sd toa
d5 vi chifu dii canh, s8 chénh khéng dugc virgt qui 2 14n sai s6 tigu chudn coa
mdy. NEu vugt quy dinh dua vé xudng sira chita hodic ha cip sir dung.

Phu luc E
{Tham khio)
Kiém nghiém vi hiéu chinh doi tim guang hoc

Phuong phip kiém nghiém

Bem & mdy dit 12n d& 3 chan, can bing. Ding bit chi v& duimg vién ciia mdy
1&n trén mat gid 3 chan. Trén nén dit 9€ 1 i gidy k& 1i, doc ra vi tri cla trye
quang hoc mdy doi diém. N&i &c him chuyén & miy xuéng vi trf khdc sao cho
duimg vién trén gid 3 chin vin bao d& mdy, cin lai mdy, doc ra vi tri truc
quang hoe, chuyén d&€ mdy dén vj tri thit 3 lam nhu trén, Néu 3 vi tri truc quang
hge triing nhaw 14 duge, néu ¢d tam gidce sai 8 phai hiéu chinh.

Phurang phip hiéua chinh
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Xic dinh tAm coa tam gidc sai s8, vin 2 8c giita chit thip cia bd phin doi tAm,
x& dich nhe¢ cho tdm chif thip tring v&i thm tam gidc sai s&, lam di lam lai cho

tdi khi chudn xdc.
Phu luc F
Bing{:‘ll::l“;ﬁ; GPS
Lin | Thai diém Ténvi | Ténvia | Ténva | Ténvi | Ténva | Ténwva
do do sGhign | sdhidn | sdhidéu | sdhidqn | sdhiéu | s6 hido
(r.....den... | diém do | diém do | difmdo | diém do | diém do | diém do

1 SOmiy | SOmdy | SOmdy | Smidy | SO miy | S8 miy

2

3

4

5

6

7

8

9

10




G.1

G.2

G.21

G.22

G.23

Phu lue GG
{ Tham khiw)
Yéu ciu va phuong phip do di cao dng ten

Khi dit dng ten lén bé miy ding thudc thép di kiém dinh do 2 ldn khodng
cdch tir tim mdc d&n mat cia bé mdy, 2 1in do ch&nh nhau 2mm thi 14y trung
binh dwge h, , do d9 diy cla ang ten h,, va do tir canh phia trén dng ten d&n
dinh cao nhét cta dngten h,, d6 cao dngten la

h=h, +h, +h, (G.1)

Khi lip angten 1én gid 3 chin do bing que do.

Khi c6 que do chuyén ding trye ti€p do chidu cao dngten tir tim mdc dén
vach chi dinh trén angten.

Cé thé ding que do, do 3 vi tri cich nhau 120" khodng cdch tir tim médc dén
vach chi dinh trén angten, 3 1an do chénh nhau < 2mm 14y trung binh dugc
L, biét bdn kinh cia angten 1a R, d6 cao angten li:

h=vI"-R* (G.2)

Khi khong cé thude chuyén ding diing thude thép nhé do khodng cdch tir tim
méc d&n 3 vi tri thanh 120" trén gid 3 chan chénh nhau < 2mm 14y trung binh
duge L, do d§ cao tir diy angten dén dinh angten la h, biét bin kinh angten R

thi d& cao Angten la
h=+~L'-R* +h;, (G.3)
Khi dat angten trén bé do, diing thude thép nhd do khoang cich tir thm méc

dén phia dudi dngten 14 h', sau dé cong thém do diy cia dngten 1a h'” va cé:
h=h"+h" (G.4)
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Phu luc H
{Tham khio)
Ghi sd ngoai nghiép khi do GPS

Ghi 56 ngoai nghiép khi do GPS ciia cong trinh

Tén ngudi do ............. Nl O i (RESSTON) i it

Tén diém do............ $4 hiéu diém do S48 thit tir lin do

Bidu kién thir tiét ..

Toa dd gin ding cia diém Thuy&t minh diém

bé Kinh E biém mdi

BoviN Biém khéng ché nhi nudc

Dé cao (m) Biém thuy chufn cip:......

Then gran do

Biit diu K&t thic

May do s6.......... 117 gl o ORI

B4 cao ingten (m) 84 kiém tra sau khi do xong...............
| SR T e S U R Trung binh.......ccuniminnnans

So d6 do d6 cao dng ten Lugee d diém do va tinh hinh che khust
Ghi chi vé tinh hinh do

1- BXién dp ciia pin

2- Thu tin hiéu cia vé tinh

3- Ty s6 dd nhidu tin hiéu SNR
4- Cic sir e

5- Ghi chil khdic
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L.

11

I.1

Phu luc 1
{Tham khio)
Vi du: Bo vi xar 1y 56 liéu GPS trong Tric dia cong trinh

So dé mang ludi do GPS (duwdmg chuyén hang 4)

RS1

Cong tic do dac thuc dia

Mang luéi co s& RS1, RS2, RS3 duge phit trién dira vao 2 diém dja chinh co s&
oo s0 kigu la 116444 vi GPS-01, toa d6 cua chingduge cho trong hé toa dé HN
— 72, phép chidu Gauss — Emg_er kinh tuyé&n trung wvong 105°45'. Toa d6 cia

cdc didm gic vi cde diém RS1, RS2, RS3, sau khi do dac tinh todn duge lap
trong bang sau:

TT | Tén diém Toa do My(m) Him)

X(m) Yim)

116444 2319654.405 | 507188.070 0.0000 3.356

|

5 GPS-01 2326761.489 | 503083.271 0.0000 6,756

3 RS1 2323786779 | 503559.500 0.0041 5.840

4 RS2 2324072.255 | 503787 489 0.0041 6.638

3 RS3 2323781.290 | 504010.160 0.0039 7.050
Lap lich do

Trudc khi do cin phai lp lich do theo diéu kién lya chon nhir san
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I1.2

II.

[I.1

I1.2

Ehu do Ha MNGi

D6 vi g 211000

D6 kinh A 105"45'00

B cao H 10m

S8 vé& tinh =6

PLOP <3

Thongian thutin higu 45 —ol) phiit
Coéng tdc do dac ngodi thue dia

Viée do cic diém dudng chuyén hang 4 duge thue hién vio ngiy 23 thing 03
nim 2005 bing 4 mdy thu koai mét tin s8 TRIMBLE 4600LS cé sd hidu
0220105177, 0220105186, 0220292157 va 0220313121. Trude khi quan tric va
tinh d3 tién hanh din 46 cao thuy chudn hinh hoe hang 11T cho tdt ¢d cde digm
ctia ludi dutmg chuyén va sit dung cic dé cao niy nhir cdc diém géc d€ binh sai
lwdi GPS. Viée quan tric cdc vé tinh dwge thue hién trong didu kién thai tist 18,
tit ¢a cde canh duge do trong 07 ca do (session). Theo so db mang ludi di néo &
trang 29.

K&t qua tinh todn v binh sai ludi

Tinh canh
Cic canh do duge xir 1Y bing modul WAVE trong GPSurvey 2.35. Trudc hét xir
dung ché dd xir 1? mdc dinh * Default™, 48 v&i nhitng canh khéng dat mdi thue
hién tinh todn can thiép ning cau"ﬁdmnu Controls™.

Sau khi tinh canh nhin duge 43 canh, it cd déu cho 1ai giai FIXED.

Ty s phurong sai RATIO nhd nhit 1a 3.4, Phuong sai 1ém nhit 14 14.89
Tinh kiém tra
Viéc kiém tra ket qua do duge thue hién qua viée tinh sai s6 khép cua cic hinh
khép kin. K&t qua tinh sai s6 khép toa do fy, f1|r, t; cho cic hinh tam gidc duoe
trinh bdy trong biang 2. Sai s8 Id'rép hinh twemyg 481 Iém nhdt khong vugt qu:i
1:37223, nhwr viy 1t cd cde i do canh o6 chit lwgng rit o8t duge chip nhin d&
binh sai ludi.

Ngodi cic tri do GPS trong cdic ca do, d&i vai cie canh thing huéng con
durge do khodng cich bing mdy TCR — 303, véi mue dich kifm tra k& qud do
GPS va trong trudmg hop o sy phit hgp t8t, cic chidu dai do s& duge tham gia
binh sai luwdi.
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1.3

Binh sai ludi

Sau khi kifm tra k& qua do , cong tdc binh sai ledi duge thue hign bing modul
TRIMNET Flus thudéc GPSurvey 2.35. Ludi duge binh sai trong hé toa d& HN-
72 véi phép chifu Gauss- Kruger (m, = 1 ), trén Ellipxoid Krasovxky, kinh
tuyén trung womgld 105°45°, D9 cao xde dinh bing thuy chudn hinh hoe cla tit
cd cdc diém trong ludi ducc coi 13 s6 liéu géc, khéng thay déi (FIX). Mang luéi
GPS duge binh sai két hop véi 25 tri do canh bing méy toin dac dién tuTCR-
303. Sai s8 trung phuong do canh 13 2mm + 2ppmD. Khi nhap s8 lidu, cic canh
do dugre coi 13 Grid Distances.

Trong s& duoge tinh déi véi tdt cd cdc tri do GPS (All GPS Solution) theo
phuong phip lua chon ( alternative ), Trong s6 cia cde chidu dai canh do bing
toén dac dién tir dwge tinh da vio sai s6 trung phueng do canh coa may. Sau
khi tinh nhin dwge sai s8 trung phuong don vi trong s8 (Network Reference
Factor ) la 1.0 vi két qua thir ¢ - binh phuong (Chi — Square) véi a0 = 95% la
PASS.

Toa dd sau binh sai duge trinh bay & bing 4. Toa d6 tric dia duge trinh bay
& bang 5.

Bing thianh qu.'l toa d6 phing vi d6 cao sau binh sai dugc néu & bing 6.

Qué trinh x{t 19 55 liéu GPS tham khdo cdc bing: Tir bang 1 d&n bang 7.

Cic két qua tinh todn (tif trang 32 dén trang 42) duge xir 1y theo cic phin
mém chuyén dung.

BANG 1. BAWNG TRI DO GIA 50 TOR DO VA CAC CHI TIEUD SAI 50

HE Toh DO VIMOWG GOC FHOHG GIAW ELIPS0OID QUY CHIEU: We3-84
|3ES. | D.DAF | D.CUOI| DX{mh | ©DF (m) I DE{m} |PATIO| EE.VAR| FM3 |
joB2E|BL |2 | -237.031| -92.874) 3. 481 9.F) 7.812] .012|
| B2l Bl |2 I -151.821| —41.180] -2.503| 12.6) 2.748] .007|
13821 |El IM3 | -£4.435| 11.199]| -72.298| 12.2| 3.085%5] .007|
| dE2E | EL | M4 I =236.111| =82, 943] 64.660| S5.2| 14.891] .013|
| E2E | Bl |81 | 84 . T8 | 47.546] =§3.210(| 10.6] &.5969] .011|
OBz | B2 |RB2 | &4 . T38| -8.538| 6. 424 17.2) 2.184] 005
| G@2d | cLd |l | -82.735| 9. 530| -81.530| 19.6) 1.253] .004|
19820 |CL1 |E81 | 107.241 | 111.617| -207.990| 3.9 4.337| .007|
| E2 6| KL | CL2 | =240.146] =28.405] =-100.831| 23.2Z] 3.128] .006|
| dE26 | KL | M3 | 66,111 | =10.252| TS.04B| 18.1)] 3.9%6] 006
@21 |l Bl | T5. 328 | E4.534) -B3.240(| 17.6) 2.378] .004|
@21 Ml |2 | -TE. 4594 | 13,354 -B5.743| 18.1) 1.771] .005|
13821 |ML M3 | 10.88%| 65.733] -188.537| 15.%9| 2.1%2| 005
| E2D | ML IRS1 | 1&0. 078 10z2.086] -146.461| 3.4] &.052] .008|
| B2 2 M2 B2 | =15.5981| =62.523] 136.587| 15.6] 2.756] .006|
[ g |H2 | -85.218| -51.683| £5.5683| 13.8) 4.561] 007
| 22 2 |14 | -84 . 2594 | -E1.TE2| &7.141| A7) 4.747] 008
10823 M2 |12 I -1%D0.845| -40.812| -7.%88| 19.%9|] 3.219] .005|
| DE2E M2 IR32 | 44.757| =7L.058| 206.01L1| 12.4] 3.262] .006|
| GE25 M3 | CL2 | =306.257| =18.112] =175.978| 25.3] 2.496] .005]
| OE21 M3 |2 | -87.383) -E2.378| 9. 795 | 20.4) 1.488] 005
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| GB22 M B2 I £4.313| -10.758) T2.446| B.4| 4.843] .008|
| HEZE M4 |HZ [ -, 832 L O30 -1.152| 33.7] 5.171] .009|
| 2827 M4 IHzZ [ -, 924 | 074 =1.171| 11.4| &.697] .008|
| 3822 |Md RS2 | 129.051| =19.297| 138.870| 6.0] 5.60d4] .009|
j Gz S =i £ | -i82.73%) 23.830) -170.804| iE. &) 3.028) .00&|
| B2E | ME oLz | -152.734| 23.831| -170.804| 20.8] 2.822] 005
| DE23 M5 IHZ | =18.076| =62,127| 140.846| 18.6] 4.252] .007|
| B25 | M5 IK1 [ 87.411| 52.235] ~6P.875| 18.4] 3.494] .005|
| 0823 M5 |12 I 66.142]  =10.443] 74.964| 26.3| 2.616] .005]
| GBZE |ME |3 I 153.523| 41,844 5.173| 16.1] 4.189] .007|
| B2 M M2 | -B4.407| -B1,256) 67.3768| 25.5] 2,841 -005|
| DEZ4 | M5 K2 | -B4.408| -51,258| 6§7.378| 20.5] 2.916] .005|
| DE24 | M5 IR33 I =131.782| =41.321| P.439| 20.5] 2.199] .005]
| 0824 |H2 (=3 | =68.325| 75.090| =238.183| 26.0] 2.040] .005|
f Gz | b2 j B2 i &5 331  -ip.&73j 7H_5T0| i8.2) 3. 80d4] 007
| 0824 | N2 |R83 | -47.277) 9,934 -57.941| 29.7] 1.326] .004|
| 2826 |RS1 IHzZ | =321.780| =140.419] 126.683| 17.Z| 4.084] .007|
| 3826 |RSL M4 | =320.857| -140.49L] 127.866| 10.4] 5.715] .008|
| 0820 | RE2 [[=351 1 B4.461 | 48.185| -58.738| 29.2] .754] .003|
| a820 | RE2 |31 [ a1.722| E7.716| -120.268| 16.3] 1.461] 008
| 2820 |RS2 IRS1 | 181.801| 159.804| -266.727| 4.4| 4.580] .007|
| 0825 |RS3 ([ %3 | -20.049) 65.152] ~180.244| 24.0] 1.638] .004|

- RATIO lon nhak:( M4 —H } RATIO= 33 700

- RATIO nho nhat: | ML -RE1 } RATIC=  3.400

= R.VARIANCE len nhat:{ Bl - } R¥VA = 14.891

- R.VARIANCE nhe nhat:{ RS2 =CL1 } RVA = . 754

- B8 lop mhat: { BL -4 ! RS = 013

- B8 nho nhat:{ RS2 -CLL | RS = 003

BANG 2. BAI 50 FHEF HIMH
| TT| VoG KHEP | ££ | £¥ | £ |£%¥Z| (D) {m} | £3X¥E: (D] |
| 1|R31 CLl RS2 | -.001] .002| .001|.002| 738.243]1: 301385
| 2|R31l R3z ML | .00Q] =-.002] -.002|.003| T742.239|1: 262421
I 3|e1a Raz ML | .000| .001] .00Q|.00L1| 382,.320]|1: 332320|
| 4|rs1 il Bl | -.008] -.00&] .011)|.013 4@0.518j1:  3728E5|
| 5|E1 bl Mz | -.001] .000] .000|.001| @ 397.814)1: 397813
| &|m b2 M3 | .03l -.001) .000|.00L1( @ 378.312|1: 267507
I 7ML M2 M3 | .000| =-.001) =-.001]|.00L1| 408.378|1: 288767|
| 8| S M3 | =.003] .00%| .004|.010| 3B3.242|1: 37223
| oo RaZ B2 | o.o0hj .o00) (000|001 @ 463.8685ji: 460665
| 10|B2 b4 M2 | .o000] -.002] .000|.002 3TL.271)1: 1G663E|
| 11 |ez HZ M | .000] .001) .001|.00L1| @ 375.252|1: 265343
| 12 |H2 Hz MS | .00Q] .001] .00Q|.00L| 373.743|1: 373T43|
| 13|M2 Ra3 M5 | -.002] -.001] -.004].005| 333.478|1: 72770|
| 14 |5 R33 oL | .00i]  .001) .001)|.002| SEL.558|1: 2324238
| 15|n2 R33 oL | -.001] -.004] -.002|.005| S27.217|1: 115048
| 18| oL H1 | .003] -.001) .000|.003| @ £15.905|1: 154765
| 17|+3 M5 cL2 | .003] =-.002] -.001|.004| 743.281]1: 108650|
| 18|M3 cLe K1 | .o000] .001] .001)|.001| 716.261|1: SO647Z|
- VMG KHEP TOT HHAT M3 CLz Kl DAT 1: 506472
= VONG KHEP KEM HHAT :M2 b5 M3 DAT 1: 37223



BANG 3.1. BAMG TRI DO,

HE Tom DO TRARC DIA

80 HIEU CHINH VA TRI BINH SAI GOD FHUOHG VI

ELLIPSGID FRASOVSHI

A

I Dau

wrdo | Ha | BHZ | FVhbas I

R3Z
ot
cLl

W B -] dh A L RO
3

]
[
o e o e o e e e e R m e mm e R M mmm S R M S M E M Emm O Em Em e e m

EE R PP IR AN RS SRR EEEEERSREREREER

Pezeselelslanlliiaibeznznsliinsbessansalabnl|t

23821021 . 440 3JF.4B2| 5.867| Z36a10'27.308|
1094121 .882] 3.493] 2.328] 19%9a41'31.211|
21120053 . 165 3. 480|] 3.4488| 211a00'56. 833
L43g49° 03,286 4.505| 1.934| 143045 '085.221|
2Z22%1l7°48 . 157 4.836] LB21| Z20aLT'40.078|
14245749, 169] 2Z.863] L1.614| 142a45'50D.784|
189@38° 0% . 672] 3.048] 4.9211| 185%=38'14.583|
22423710 . 504 4.879] 3.531| 22402814 43£)
91e03 25 448| 3.656| -2.64%| Sle03 22 798|
L4244 5" 23 . 442 4.452] =.648| 14294 6'2Z2.7THZ|
S2eq5 52,600 4.274| CeEE]  SE2aE'53.157|
133427 .63 2.502| =2.00%| 13a854'25.621)
35351742 . 824 1.831| -2.224| A53a51'40.6800|
S2p4%7 56, 765| 4.238| -4.993| 52048 51.772|
JZ22e45°'53 . 582 4.978| 1.605| 322a45'55.188|
2122703 ,.797] 2Z.723] =.010| 321a2Z2'03.7ET|
319a54°20.251] 3I.4B3| =1.397| 315%a54'18.854|
3224541 . 877 3.518| -3.43&£| 2224538 240|
1320702 .840] 2.924| -.422| 13207'02.417|
S2edd4 ' 39,879 F.360| =1.833| SZad4'3I68.045|
SJeZB 29,749 4.375| =.480| S53SIE'20.Z268|
D2edB 30 ,.709)] 2.758| =4.372| S92a48'26.42&|
32234735 284 4.222| -4.73&| A22a44'30_518|
85245720.978] 3.273| -3.458| B504%'17.820
L4224 30,300 1.884| =1.208| 142a24'20.631|
S2eqd4 38,9498 4.020] =.802| 5Zad44'38.045|
14582223 . 927] 4.588| =5.930| 145a22'17.597|
1E63ab4° 22 BO5| 1.500) -1.718| 1&85za54'20.7084|
179915 4% 588 2.084| -.827| 178a1%'48_757|
L4224 29 . 457 Z.040] 233 14Z2aZ4'20.6891 |
232:45° 10,985 JF.865] AL 23284511477
271s54°22 . 302 3.811| =1.838| 271a54'20.554|
114217724 3850 2.085| -.180| 114g17'24.18%|
3220457 51.023] 5.52%| -1.889| 322045 45.143|
12204745 .0356] 1.328| =.74&| 122a04'44.230|
L43@55"°41 . 185 326.613 | 143,883 | 143a58'11.068|
234da35°17.509] 12.248|=14.530| 234a35'03.06%9|
T4daEE 20 . 284 £.705| 3. 523 T4a55'31.807)|
T4237707.595] §.432| 12.813| 74e37'21.409|
GHed 342,329 3F.FIBL| =3.346| 68a43' 36,882
CHe30" 24 . 276 4.119] 1.81l4| 68230'26.0891|
144167 06,181 271.838| 75.112| 143a58'11.068|
21838735 027 2,623 4.220| 218a36'43.248|

Sai so phusng wi lan nhat
Sai so phusng wi nho nhat

4 - HZ ma (max)=5871.838
M3 - CL2 ma(min)= 1.328

mr ae

8o hiesu chinh phuong wi lon nhat : M - HZ Vaimaxj=14%.883
Za hisu chinh phucng vi nho nhat Md - R3I2 Va{min)= .010
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BRNGE 3.2.

HE TOAR DO TRAC DIA

BEANG TRI DD, 50 HIEUD CHINH VA TRI EINH SAI CANH

ELLIFEOID FRASBOVERI

| TT 1 Dauw | Cooi | Dda I MD | BHZ | Dba |
1 11 RS2 | ¢€L1 | 113.6004 | .0014| .0014] 113.6018 |
| 2] RSz | ML | 137.1184 | .0024| =-.0017| 137.1166 |
| 3) e | Ra | 2ES. 3038 | .0046|  .0038) 255, 3075 |
1 41 ool | M| 81.5976 |  .002%| -.0027) 81.5949 |
1 51 Mi | REL | 239.7830 | .0046|  .00485) 239.7879 |
1 &I Ml | M2 | 115.6767 | .0027| ~-.0046] 115.6721 |
U7 g ML | ME | 169.2075 | .0024| =.0028] 169.2046 |
| B Ml | BL | 124.8087 | .0018|  .0005| 124.8083 |
1 91 Bl | M2 | 157.3262 | .0026| -.0017| 157.3245 |
| 10 | Bl | ME | 97.4911 | .003%| -.0028) 97.4882 |
111 | HE | M2 | 123.4932 | .0015| =-.0003| 123.4929 |
1 12 | M2 | Bz | 154.2450 | .0017| =-.0015] 154.2444 |
| 13 M2 | RE2 | 200, 4672 | .0019| -.0014] 222 4658 |
| 14 | HE | M| 119.5481 | .0023| -.0028) 119.5482 |
1% 1 w4 | B2 | 97.4696 |  .0026| -.0022) $7.4673 |
| 16 | M | REZ | 190.5558 | .0027| ~-.0028] 190.5530 |
117 | B2 | REZ | 83,1452 | .0017| =.0002] 93,1450 |
| 18 | M| M| 100.513% | .001%| -.0013) 100.5125 |
| 19 | HE | HZ | 155.2079 | .0022| -.0013) 155 2088 |
| 20 | HE | Mz | 119.54%2 | .0018|  .0011) 119.5464 |
1 21 1 HZ | HZ | 119.5229 | .0023| .0003| 119,5232 |
1 22 | M2 | Mz | 156.1634 | .0020]  .0002| 156.1637 |
| 23§ N2 | H | g8, 98587 |  .0023| -.0019] oB_GaTE |
| 24 ) M% | RE3 | 138.4311 | .0022|  .001E) 138.4328 |
| 2% | M5 | cL2 | 230,3669 | .0024|  .0002) 230.3671 |
I 26 | HE | Wz | 119.5478 | .0020] =-.0013| 119.5464 |
1 27 | HZ | RE3 | 75.5008 | .0020] =.0033] 75.4975 |
| 28 | M2 | cL2 | 2ER.S168 | .0013| -.0004] 258, 5164 |
| 29| RE3Z | ocL2 | 192.7984 |  .0019|  .0026| 152.8010 |
| 30 | M5 | CL2 | 230.368% |  .0021| -.0013) 230.3671 |
1 31§ HE | s B 123.4980 | .0025| .0001] 123.4982 |
1 32 | M5 | ME | 159.2325 | .0023| .0001] 159.2327 |
| 33 ) ¥l | c12 | 262.0378 | .0020| -.0008) 262.0370 |
| 34 Kl | ME | 100.5390 |  .0026| -.001%) 100.5374 |
| 3% | w2 | cLz |  3%3.6781 | .0018| -.001§]  383.67€1 |
| 36 | T HZ | 1.4855 | .0023| =-.0031] 1.4823 |
1 37 | Bl | REL | 115.9148 | .0066]  .0148] 115.8208 |
| 28 | Bl | nz | 262.3727 | .0080|  .0018| 262.3747 |
| 3% | Bl | M| 261.68%48 | .0072| -.0065| 2E1.8482 |
I 49 | R31 | HZ | 3T73.2438 | L0042 | -0131) AT3. 2567 |
| 41 | RSl | M 372.8758 | .0053| .0060| 372.881% |
| 42 | M| Hz | 1.4950 | .0068| =-.0136] 1.4823 |
| 43 ] me2 | maL | 65,3330 | .0044|  .00SE| 165, 3304 |

Sai 8o chisu dai lan Ahat : B - M4 md (max)= ,0072
Sai =o chieu dai nho nhat : RS2 = CL1 md (min)= .0014
So hisu chinh chisu dai lon nhat BL - RE1 Vd{max]j= .014%9
Zo hisu chinh chieu dai nho nhat ME - Kl wdimin)= .0001
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EANG 3.3. EANG TRI DO, 80 HIEU CHIMH VA TRI BIMH SAI CHEWNH CRO

HE ToA D9 TRAS DIA ELLIPSOID KRASOVEKI

| T | Dau | Cooi | dHdo |  ®™h | 8HZ | dHbs

Il 11 RS2 | &L | JTTTE | L0037 -.0035] L7739
| 21 paz | ML | JETER | L 0051]  =.0059] LEED
| 3] ¢ | mal | -1.6501 | L0086 -.00%4] -1.5685
I 41 ekl | ML | -G8 | L0047 -.0018) -.1047
I 5 ML | REL | -1.4484 |  .0111| -.00&7| -1.4581
I 61 ML | ME | JEEER | L0048  =,0016] . GESL
B ML | M3 | JE2BL | L 0054]  =.0001] 5273
| & M1 | BL | L0188 | L0083 .0040] L0298
I %] Bl | M| JEBEES | L0062 -.0057) LEB12
| 10 | Bl | M3 | L5050 | LO006S| -.0048) 5041
1 11 | M3 | M2 | 580 | L0048 -, 0020] L1569
1 12 | Mz | B2 | =1,0511 | .0O57| =.0043] =1, 0654
| 13 | M2 | REZ | -1.3486 |  .006L| -.0085] -1.3552
| 14 | b MA | -i.0208 |  .00TH| -.0085] -i.0264
| 1% | M4 B2 | -.02%1 | .0078|  .0028) -.0263
| 16 | M | RSZ | =,3276 | .0083| .0015] =, 3260
1 17 | B2 |  REZ | =, 2970 | .005L| =.0030] =, 3000
| 18 | ME | M| (8521 | .008L| . 003E| . BS5R
| 1% | M5 | HE | -.4401 | L0063 -.0012 -.4413
| 20 | M5 | HZ | -.4528 | .00%3|  .0013) -.4515
| 21 | ME | HZ | =1.1308 | 0068 =.0066] =1.1374
| 22 | Mz | MZ | =1,1444 | .005%] =.0031] =1,1475
| 23 | W2 | HZ | L0128 | L0062 -.0026] LO08%
i 24 | ME | RE3 | - RG2S | L0082 0038 - 2581
| 2% | M%: | CLZ | -1.023% |  .0062|  .0003) -1.0238
| 26 | M5 | HZ | =, 4547 | L0060 0031 =, 4515
I 27 1 H2 | RE3 | J1884 | L0053 L0037 L1821
| 28 | M2 | erE | -.EET2 | .00B2| -.00850] -.E722
| 29 | ®83 | ©L2 | -.TH85 | .0084| -.00850] -.TE4E
I 32 | ME | cCL2 | -1.0220 | .0043| -.0014) -1.023%
| 31 | MS | K1l =,3231 | .0048| =-.0016] -, 3248
| 32 | M5 | M3 | G422 | . 0052|  =.0035] LGABE
| 33 | ¥l | oLE | - ESB3 | L0045 L0000 -, B585
| 34 | ¥l MY | JBE4E | L00BL| -.0016] LBgan
| 3% | M2 | CL2 | -1.5638 |  .0040|  .0012) -1.5823
| 36 | M| HZ | =, 0854 | .0079| =.0L128] =, 1082
I 37 | Bl | REL | =1.4687 | .0122| =.0102| =1.4782
| 38 | Bl | M2 | —.4T4E | L0127 -.0011) -.4785
| 3% | B1 | Md | -.3478 | .01@1| -.0201) -. 3680
| 49 | R8sl | HZ | LP9ET | L0085 .0070) 1.0028
| 41 | ES1 | Md | 1.1170 | .0119| =.006Z] 1.1107
| 42 | M| HZ | =,1182 | .0129]  .0100] =, 1082
| 43 | ®82 | maL | -.7707 | L0087 -.0147) -. 7854

Sai 8o chanh <as lan nhat B - Md mH (max)= ,0OLEL
Sai =< cheanh cac nho nhat B2 = CL1 mH (min)= .0037
S0 hisu chinh chenh ocao lon nhat BL - B4 THimaxj= .0201
S0 hiesu chinh chenh ocao nho nhat K1 - cL2 THiminj= .0000

33



EANG 3.4 0o CAD GEQID VA KET QUA BINH

HE TOA DO TRAC DIA

SAI DO CAQ GECID

ELLIFSOID KRASCVIKI

| T | Diem | Zdo | Mz | SHE | Zhs |  MZhs |
i Bl | =-28.1117 | .0046 | =-.0007 | =-28.1124 | .0043 |
e B2 | -28.1114 | .0D46 | .0008 | -209.1106 | .0043 |
| 31 @ | =-28.1150 | .0046 | .0004 | =-28.1145 |  .0044 |
| 4] ©L2 | -28.096 | .0046 | .0004 | -28.0961 | .0045 |
1 51 HZ | -28.1079 | .00D46 | .0008 | -28.1071 |  .0041 |
| & | Kl | =-28.1048 | .0046 | .0002 | ~-28.10456 | .0DO41 |
I ML | =-28.1122 | .0D46 | .0003 | ~-28.1118 | .0042 |
1 B 1 M2 | -28.1081 | .00D46 | =-.0006 | =-28.1088 | .003%9 |
| 9 MY | -28.1083 | .OD4E | .000 | -28.1077 | 0041 |
| 10 | W4 | -28.1080 | .0046 | .0008 | -28.1071 | 0041 |
13 M5 | =-2B.1046 | .0D46 | =-.0006 | =-28.1053 | .0039 |
112 | Nz | =-28.1045 | .00D46 | =-,0022 | =-29.1067 | .0O41 |
| 13 | ®81 | =28.1120 | .0046 | =-.0008 | =28.1129 | .00D45 |
| 14 | RS2 | -28.1146 | .0046 | .000% | -28.1137 |  .0045 |
| 1% | RS3 | -28.1018 | .0046 | -.0023 | -28.1042 | .0042 |

BENG 3.5.BANG TRI 0O, 50 HIEU CHINH VA

HE TOR DO TRAC DIR

TRI EBINH SAI CANH DIEH QUANG

ELIPS0ID FRASOVSEI

| TT | Dau | SCwoai | Dd I G | SHE I Chs |
I 11 B | B2 | 1E4. 2410 | L O0da | ilel ] | 1684 . 2462 |
I 21 BZ | Md | 7.4700 | L0047 -.0014] B7.4685 |
I 31 B2 | R32 | 23, 1480 | 0047 =.0018] B3.1461L |
| B | 2Ll | ML | B, 5900 | L0047 =.0031] B1.5959 |
| & | cLE | . | 2620420 | L0045 -.0018) 2E2.0401 |
| & | = - | HME | 230, 3880 | L0048 | -0019] 230.38599 |
| R | HZ | M2 | 11%.5220 | L0047 | -0028| 1159.5248 |
1 B 1 HZ | Hd | 1.4800 | L0047 | D0EE] 1.4823 |
1 21 K1 | HE | 123.45960 | 00T | D036] 123.4997 |
| 14 | [ = Md | 11%. 54408 | L0047 | - Da2E| 115 B4 68 |
| 11 | B2 HE | 100.58180 | L0047 -.0013) 1060.5137 |
I 12 | . - HZ | 156, 1610 | . 0048 | L0045 185.1688 |
| 13 | HE | HZ | 119, 5480 | 0047 =.000L] L19.54789 |
| 14 | [ I R8I | 158.4340 | 007 | 00 | 138.4345 |
| 18 | M2 | RE3 | TE.5030 | L0047 -.0045] TE. 4964 |
| 1& | H2 | cL2 | 34%.59170 | . 0aEa| ilecl-]| 34%5.9210 |
I 1% | = L2 | 351.3190 | . 0050 | -oova| 3E1.3268 |
| 18 | BZ | CL2 | 444 ., 3280 | . OOEL | 0047 444.3328 |
1 12 | HZE | CL1 | 231.1380 | O0dBE ] =.0021] 231.1369 |
| 24 | Bl [ R | 225, 8840 | Lodd@|  -.0041) 225 A759 |
| 21 | [ P | 2 293, 8240 | L0gd4@|  -.0009) 233 F231 |
I 8% | CL1 | BL | 153, 3140 | 0048 | -0017] 153 91%8 |
| 23 | B2 | ML 120,8250 | 0047 | L2018] L20.8270 |
| 24 | B2 | Ll S | 154.5730 | L O0aE | L0aL) 154.5731 |
| 28 | HZ | Bz | 9a . 9530 | L0047 -.0025] BA. 9508 |
Bai =o chied dai lon nhat : B = cLz2 md (max)= . 0051

Sai =o chieu dai nho nhat - B2 - M md (min}= .0047

So hisu chinh chieu dai lon nhat
S0 hisu chinh chisu dai nho nhat :

bid, E-
m -

CLZ
H2

Vd{max)= .0078
Vd{min)= .0001



BANG 4. BAWG TOR DO VOONG G0C FHOMG GIRM SAU BINH SAT

HE TOR DO VOOHG 00 FHONG GIAN

ELIPSOID QUY CHIEUD :

FRASOVEEI

T (m)

E {m)

E732240. 0874
5732136, 3748
S732176. 0165
ST32233.1772
5732147, 2130
5732261 . 5775
5732185, 5472
S7321898., 8025
ST32251 . 2827
S732147.1335
E732209. 3438
572215%8.0877
S732287 . 6312
S732127.8346
5732168, 0260

2272114.4911
2272281 57323
Z2T2d58. 2578
2271866.2103
2272177, 9704
2271967 .1487
22721877265
Z22T2111. 9882
22T72042.1940
2272179, 1286
2272037 .02458
227210440358
2272051 . 2622
2272317. 9966
227204 6. 4684

STT | KY MIEU| X (m) I
1Bl | -1620455.4110 |
2 |B2 | -1620627.2084 |
3 ICL1 | =-1620478.0028 |
i |CLZ | ~-1620826.1101 |
5 |H2 | =1620692.4484 |
& K1 | -1620585. 9611 |
7 |H1 | -1820530,.740% |
B M2 1 ~-1620607.2317 |
9 |M3 | =1620519.8482 |

10 |4 | =1620691.5201 |

11 |M5 | -1620673.3734 |

12 |wWz I -1E20757.7820 |

13 |RS1 1 =-1620370.6536 |

14 |Rs2 | =1620562.4686 |

15 |RS3 | =1620805.1604 |
BANG 5.

HE TOAR DO TRAC DIA

BANG TOA DO TEAC DIA SAU BINH SAI

ELLIFEQID QUY CHIEU: FERASOVIFI

IETT | KY HIEU| B | L | Him} | him)

I 1 |Bl | 21 0 23.90677| 105 47 6.52339| =20.780] T.332)|
|1 2 |B2 | 21 O 28.688625| 105 47 13.22473| -21.175]) B.93E)
| 2 el | 21 © 28.94800| 108 47 7.87888| -20,702|  7.413
| 4 |c2 | 21 © 1%.27276| 10% 47 18.84016| -21.832|  6.264|
I = |H2 I 21 © 26.12367| 105 47 15.28645| =21.255] 6. 852
1 & 1K I 21 © 18.77837| 105 47 10.67002| =21.137]| 6. D68 |
1 7 |kl | 21 0O 28 B80E2&| 105 47 9. 84714 -20.8405) T.307)
I & M | 21 0 23.81133| 10% 47 11.87006| -20.118] T.991 |
L | 21 0 21.3823%| 10% 47 8.%6%00| -20,275]  7.833
I L3 M4 I 21 O 26.1626&| 105 47 15.26627| =-21.147] 6. BE0|
I 11 M5 I 21 © 21.20905| 105 47 14.07555| =20.812] T.293)
I 12 M2 | 21 O 23.58147| 105 47 17.37092| -21.28&4) B.E43)
| 12 |R81 ] 21 0 2L.T72300| 10% 47 3.28141| -22.2%9] E. 8584|
| 14 |RBZ | 21 0 3L.00354| 10% 47 11.14802| -21.476) B.638|
1 1% |E33 I 21 © 2ZL.5411%| 105 47 18.85583| =21.070] T.034 |
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BRAME 6.

BANG THANH QUA
HE HN-72 ,KINH

TY LE CHIEU mi=1.0000
(PHOOMG BM 3 DIEM GOC: RS1 RS2 RS3)

0o PHRMG VA DO CAD SAT BINH SAIX

TROHG DOMG @ 105 45 0.

STT | Ky higu Xim) Yim) Mpim} | Bpcach
1 BL CEFET LN CETLE ML 0032 77. 332
z B2 2324001 . 000 503847 . 480 .0015 6.036
3 CL1 2324009, 015 503683,115 L0017 7.413
a cLz2 2323588, 503 504012, 630 L0020 €, 264
5 H2 2323922 . 201 03807, 329 -0016 &.6852
g KL 2323696, 204 E03773. 758 0025 €. 568
T ML 2929643, 158 E03741. 208 _O01E 7.307
[ Mz 2323851 . 062 S03811.280 0013 7.981 |
] M3 2323776, 337 503712, 950 .001p 7.833
10 M 2323023, 400 503006, 457 L0017 &, 9E0
11 ME 2323771 .042 503872, 105 -o014 T.283
12 ez CEFET TEWET] BEO3GET. 258 0014 €.843
13 RE1 ZAZATAE, 778 E035ES. 500 0000 5,854
14 RS2 2323072, 255 E03787.485 L0000 6. 638
15 RS3 2323781 .200 504010. 160 . 0000 7.034

= 8AI 80 VI TRI DIEM HHO HHAT - 000 m ; DIEM (RS51
= SAY 80 VI TRI DIEM LOM WHAY 003 m ; DIEM (Kl




BRME T.

EANG CHIEU DRI CANH, PHUONG VI CRNH VA SAI S50 TUOHG HD

HE TOR DO PHRANG GRAUSS

ELLIFSOID ERASOVSEI

SIT | D DAU | DOUOL | Dim)l | MINm) MDD P.VI R

1 Bl CL1 159916 0017 | 1 93109 14 09 56" 221
5 Bl HZ 262,378 L0016 | 1: 159541 74 55 31" 1.48
3 Bl M1 124811 0012 | 1 100920 aF 1r 14" 28RS
4 B M2 157.326 0014 | 1: 111623 g1* ov 2" 1.99
5 B M3 97480 0017 | 1 53863 147 46 20" 265
6 B M4 261851 0017 | 1 150080 4 3T 21" 1.53 |
T B RSl 115.931 0014 | 1: #4304 FELESE S 297
[ B2 CLI 154.573 0015 | 1: 106559 272 S A" 2.26
) B2 CL2 444,333 AN015 [ 1 FRTAIG 158° 10 46" TR
10| B2 H2 92.950 0014 | 1: 72750 142" 46 59" 2.96
11 | B2 Wi 1 120003 T A013 ] 1 1T 241° 3 +77
12 | B2 M2 154,246 0011 | 1: 1350908 193 34" 25" 1.62
12 [ R2 M4 07460 A0 ] 1 T4559 142 48 8" 4R
14 | B2 RS2 93,146 0011 | 1 #5196 BEEES 2.42
15 | CL1 H2 231.137 0015 [ 1: 149300} 112 oy 41" 1.51
16 | CL1 M1 B1.506 0015 | 1 54243 143 400 (05" 287
17 | CL1 M2 233503 0017 [ 1 130050 178 or  a1" 1.30
18 | CL1 M4 229880 0016 | 1: 143983 TTEEES 1.58
19 | CL1 R3] 239311 0012 [ 1 213424 2117 oo S A7
2 | L1 RS2 113.603 0011 | 1 108143 s& 10 271" 1.48
21 | C2 HZ 349,921 0015 | 1: 232711 4 W oR" .87
» |0z M1 262,040 0014 | 1 181900 294 1T 24" 1dd
23 | CcL2 M2 353,680 0014 | 1; 244615 0 08 44" .ER
24 | (L2 M 351.327 0015 | 1 X31433 42 A W 975
(25 | CI2 M35 230,370 0011 | 1; 207075 322 % " 107 |
26 | (L2 N2 258920 0013 | 1 1626 3¢ 59 AW 107
27 | CL2 R53 192803 D013 | 1: 145924 asg* 15 48" 1.55
2% | H2 M2 119525 0012 | 1 103079 235 2% 29" 216
29 | H2 M4 1.482 0012 | 1: 1213 | 323 s8¢ 10" + o+ o+
30 | H2 M3 155,208 0012 126428 195 ar o2 168
31 | H2 N2 R 0012 | 1 §2334 147" 44" 30" 2.39
32 | H2 RSl 373261 0011 | 1 136337 248" 43 W 66
133 [ Kl M3 100.539 0016 | 1: 63321 322 45 48 3.23
M Kl M3 123500 A1 [ 1 B1647 5 45 11" 235
EEET M2 115.672 0014 | 1 82677 142¢ 45 50 1.73
[ M M3 169 51T A014 ] 1 123732 18 R 1.7
(37 [ Ml RSl 239.791 0010 | 1: 245349 220° 1T 49" 114 |
r Ml R52 137.118 0012 | 1: 118091 1* 41 31" 125
EEE M3 123.494 0011 [ 1 117292 232* 45 52" 2.22
40 | M2 M4 119547 A012 [ 1 aslatl 0245 5" 221
41 [ M2 M5 100,514 0010 | 1 100606 1427 45 3" 1.85
42 | M2 N2 156,166 0010 [ 1: 150412 gx 48 2a" 1.44
43 | M2 R52 222 468 0010 | 1: 25342 3I5% 51" 40" LRd
44 | M3 M3 159235 011 [ 1 139471 ) S 1.66
45 | M4 RSl 372 ARG 0012 | 1 5252 248 Ar 25" LG8
46 | M4 R52 190,555 001z | 1: 155783 321t 2 o3 1.33
47 | M5 N2 119548 0009 | 1: 126948 52 440 3T 1.78
48 | M5 R53 138,434 0010 | 1; 140979 B 45 17" 1.56
49 | N2 R53 75.498 L0101 1: 74199 145" 22 17 2.63
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FET QUA DANH GIA DO CHINH XAC

SAI 850 TRUNG FHUOMG TROWG SO0 DON VI - 94

CANH HGAN NHAT : 1. 482 m ; CANH (H2 =t )

CANH DRI HHAT : 444.333 m ; CANH (B2 =CL2 H
CHIED DAI CAWH TRUWG BIMH : 181.716 m

B8 TUOHG DOI WHO WHAT : 1/ 326337 ; CANH (H2 -RE1 ]
B8 TUONG DOI LOM NHAT : 1/ 1213 ; CAWH (H2 -H4 H
BE FHUONG VI NHO WHAT : .66 ; CANH (H2 -RE1l ¥
55 FHUCNG VI LON NHAT : 1B4.14% ; CANH (HZ -M4 ]
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I. Technical Specification for Urban Surveying Using Global Positioning
System — CIJ 73-97. NXB Cong nghiép xiy dung Trung Quéc, Bic Kinh,
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2. Bdo cdo tong k&t dé tii :"Nghién ciiu img dung cong nghé GPS trong tric dia
cong trinh cong nghigp va nh cao ting (mi s& RD— 02), Ha Ngi — 2003;
Bao cdo tong két dé il cip Bo (Bo Xay dyng).

3. Bido cdo tong k&t 48 tii cdp bd (B Gido duc va Dao tao; dé tai:"Nghign ciu
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Hi Noi — 2003,

4 Két qui thue nghiém do GPS tai nhi mdy thuy dién IALy, nhi Chung cu 11
ting Hoang Quée Viét, Trung tim H{i nghi Quée gia.
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