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QUYET PINH CUA BO TRUONG

BO NONG NGHIEP VA PHAT TRIEN NONG THON
Vé viéc ban hanh tiéu chudn nganh: 14 TCN 22 - 2002 - Quy pham
khong ché mat biang co sé trong cong trinh thuy loi

BO TRUGNG BO NONG NGHIEP VA PHAT TRIEN NONG THON

- Can cit Nghi dinh s6 73/CP ngay 01 thang 11 nam 1995 cta Chinh phl vé chitc nang nhiém
vu, quyén han va té chirc bo mdy clha B Nong nghiép va Phat trién nong thon;

- Can cit vao Phap lénh chit lugng hang héa ngay 24 thing 12 nam 1999;

- Can o vao Quy ché Lap, xét duyét va ban hanh tieu chuin nganh ban hanh kém theo quyét
dinh s6 135/1999-QD-BNN-KHCN ngay 01 thing 10 nam 1999;

- Theo dé nghi clia ong Vu trudng Vu Khoa hoc cong nghé & Chit lugng san pham.
QUYET PINH

Piéu 1: Nay ban hanh kém theo quyét dinh nay téu chudn nganh: 14 TCN 22 - 2002 - Quy pham
khong ch& mat bang co s& trong cong trinh thly loi.

Piéu 2: Tiéu chuin nay cé hiéu luc sau 15 ngay, ké tir ngay ky ban hanh va thay th€ cho tiéu
chuén QPTL. B3. 74 (14 TCN 22 - 85) - Quy pham khéng ché mat bing co s¢& do dac

cong trinh thity loi ban hanh theo quyét dinh s6 596 TL/QD ngay 30/6/1975 coa Bo

trudng Bo Thiy loi.
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- Nhu d'iél., 3 Pd ky: Pham Hong Giang
- Luu VP Bo
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1.4.

1.5.

QUY PINH CHUNG

Pham vi img dung.

Quy pham khong ché mat bang co s& cong trinh thiy loi chi qui dinh cho luéi hang 4,
giai tich 1, giai tich 2, dudng chuyén cap 1, cdp 2, ndi tir ludi khéng ché quéc gia (hang
1,2, 3), phuc vu khéng ché co s& do veé dia hinh cdc cong trinh thily Igi & Viet Nam.
Hé toa do.

Sir dung h¢ toa do VN2000, 1ay Ellipsoid WGS 84 lam Ellipsoid thuc dung, bdn truc
16n a = 6378,137 Km, do det o = 1/298.257223563.

Khi cong trinh & nhitng ving héo ldnh nhu bién gisi, hai dao, viing sau viing xa chua

- ¢6 ludi qudc gia, c6 thé 4p dung mot trong hai truong hop:

a) Su dung cac may thu GPS, do toa do GPS trong hé¢ WGS 84 (hé quoc t€) tir cac
di€m c6 toa do quoc gia & xa, sau d6 chuyén vé he VIN2000,

b) Giadinh theo ban dé 1:50.000 UTM di duoc bé sung nam 1996 - 1997 va chuyén
vé ludi chi€u Gauss, thong nhat toan cong trinh va sau dé chuyén vé VN2000.

Cac phuong phap xay ding luéi.

Lusi khong che co s& trong cong trinh thily 1gi duge xay dung theo cic phuong phdp

sau:

- Phuong phédp tam gidc da gidc;

- Phuong phédp dudng chuyén;

- Phuong phédp GPS.

Piém goc clia ludi.

Lud6t khéng ché co s& hang 4 1ay diém khéng ché Nha nuée hang 3 lam diém goc, luGi
cdp 1 (giai tich 1, duong chuyén cép 1) 1dy diém co s& hang 4 lam goc, ludi cap 2 (giai
tich 2, dudng chuyén cdp 2) 14y diém cdp 1 lam géc. '

Sai s6 ve goc.

Sai s6 trung phuong do géc trong Wéi co so:

- Hang 4: 2”5;

- Luéi giaitich 1: 57;
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1.6.2.
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1.7.1.

1.7.2.

1.8.

Ludi gidi tich 2: 10™;
Ludi duong chuyén cdp 1: 57;
Luéi dudng chuyén cdp 2: 10”.

Sai s0 vé canh.

Sai s0 trung phuong tuong déi do canh géc clia cdc ludi qui dinh nhu sau:

LuGi tam gide hang 41 2= < 1/100.000;

S
Lu& giai tich 1: SS <1/50.000;
e ene m
Luéi giai tich 2: ? <1/20.000.

Sai $6 do canh ctia lusi dudng chuyén qui dinh:

Dudng chuyén hang 4 : ES- < 1/25.000:

Pudng chuyéncép 1 : m? <1/10.000;
. C m
Dudng chuyén cip 2 : —S— <1/5.000.

Khu vue sir dung,

Lu6i tam gidc hang 4, giai tich 1, giai tich 2 b8 tri thuan loi & cac dang sau:

Khu vuc doi ndi cao, nhiéu dinh déi do pha thuc vat khong cao;

Khu vie tuong déi bang phéng, it nha, khu dan cu, khong can trd huéng tuyén
ngim;

Khu virc ¢6 dién tich rong déu ca hai chiéu X, Y.

Pudng chuyén hang 4, cdp 1, c&p 2 b6 tri thun loi & nhitng khu vyc:

Khu vure thanh phé, thi tran;

Khu vue xay dung céng trinh, khai mo;
Khu virc ¢é nhiéu lang x6m day dac;
Doc theo bang kénh, tuyén dap, dudng.

Thuét ngir dung trong tiéu chuan.

a)
b)

<)

d)

Ludi tam gidc day dac (TGDD): 1a xay dung luéi day dic theo hinh ludi.

Khoa tam gidc day (TGD): 1a xay dung chudi tam gidc n6i nhau thanh hinh day, c6
hai doi tugng goc khéng ché hai ddu (diém géc, duong ddy).

Lu6i pht hop (LPH): 1a Iudi xay dung xuat phdt tir diém hang cao hon khép vé
diém hang cao hon khic.

Lud6i khép kin (LKK ): 14 lu6i xudt phdt tir mét diém hang cao hodc canh hang cao,
sau khi xay dung luéi 1ai khép vé chinh né.
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e) Ludi di€m nit (LDN): Ia lu6i xay dung bai nhiéu tuyén giao nhau tao thanh nhiéu
diém nut (tir hai diém nat ¢ 1én),

f) Binh sai lu6i nghia 12 sir dung phuong phdp s0 binh phuong nho nhat ([Pvv] = min ) ¢6
thé theo diéu kién (phuong phap binh sai di¢u kién ), c6 thé theo &n s6 ( phuong
phap binh sai gidn ti€p). c6 thé két hop hai phuong phédp (binh sai diéu kién ¢6 4n
$0, binh sai gidn tiép <6 diéu kién) dam bao phin phéi tri sai s6 tiém tién nhat tri
thue cha chiing vao két qua do, tang d6 chinh xdc cla fi liéu dia hinh.

g) Hé thong dinh vi toan cau GPS (Global Positioning System): 1a hé théng vo tuyén
dinh vi dugc tao ra tir mot mang ludi céc vé€ tinh va cdc tram thu mat dat {Mdy thu
GPS).

PHUGNG PHAP TAM GIAC, PA GIAC (TG, PG)
Hinh dang luéi, khéa.
Ludi khong ché mat bing co s¢ xay dung theo phuong phdp TG, BG bao gém céc hinh

thac: ludi tam gidc day dic, khéa tam gidc, luGi tam gide do canh, hoic két hop cic

loat (Xem A.1 & phu luc A).

- Khod tam gidc cé nhié¢u d6 hinh: Khéa tam gidc day (Hinh 7, 8, 9, 10, 11) da gidc
trung tam (Hinh 5) khod ut gidc hinh thoi, hinh thang. hinh quat (Hinh 1. 2, 3, 4. 6,
12, 13, 14, 15 trong A.2 phu luc A).

- Khoa tam gidc phuc vu theo dat bicn dang cong trinh duge xay dung theo dang do
g6c¢, canh déng thoi dé nang cao do chinh xic dén mm.

Xay dung ludi.

Xy dung lu6i TG, DG phii tuan thu theo ban thict ke k¥ thuat viét theo qui dinh ky
thuat trong qui pham nay. Bin thict ke k¥ thuat phai duge cdp thim quyén thong qua

- trude khi thue hién.

Chuan bi cho thiét ké.

Trude khi thiét ke ludi phai tién hanh nhimg budc sau:

a) Thu thap va phan tich, danh gid ti liéu vé ludi khong ché mat bang ¢6 trong khu
cong trinh vé: cdp hang, do chinh xdc khd nang sir dung dé xay dung tudi.

b) Nhimg ban dé dia hinh c6 trong khu céng trinh & céc ty Ié nhu 1: 10.000; 1:25.000:
1:50.000: 1: 100.000 dé bo tri so bo d6 hinh 1udi.

¢) Nhiing tai lieu khf tuong thiy van, giao thong, thuc vat v.v...

Nhimg giai doan trong thiét ke Iuéi.

Thiet k€ 1u6i hoac khod tam gidc phai tién hanh theo nhitng giai doan sau:

a) Nghién cdu nhiem vy khio sit dja hinh khu vire theo “Dé cuong khao sdt dia hinh"
b) Nghién citu, bd tri cic vi tri ctia luéi trén ban d6 di ¢6 cho pht hop.

¢) Khao sét thuc dia dé chon tuyén.

Gia tri goc.

Goce trong ludi (khéa) tam gidce 16t nhit I 60°. Trong trudng hop khé khan. géc nho
nhit phai dat:

- Luditam gidc hang 4: > 35"

- Ludi giat tich 1: = 30
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2.7.

2.8.

2.9.

2.10.

2.11.

- Luéi giai tich 2: > 20

Thiét ké canh day.

Thiét k€ canh ddy phai thod min:

- Thong tuyén do giita céc di€ém canh ddy va cic diém phat trién.

- Géc phai dam béo gid dinh & Diéu 2.5.

Chiéu cao tia ngdm vuet chwéng ngai vat qui dinh.

- Hang 4: cao hon 1m;

- Giaitich 1: cao hon 1 m;

- Giai tich 2: cao hon 0,5 m.

Thiét ké luéi tam giac phai két hop véi luéi cao do dé xac dinh toa dé, cao do
thuan lgi, chinh xic.

San pham thiét ké luéi (khéa) tam giac: gém cé:

a) Ban do6 1: 50.000; 1: 100.000 di ¢6 biéu dién toan bo luéi tam gidc (phu luc D).
b) Mau chon mdéc cac diém cilia luéi (phu luc B).

) Ubc tinh d6 hinh lu6i qua céc dai luong:

- Cudngdoludi: R = 8,2+ 85,°+5A.8B

- Sai s6 khép diéu kién cyc:

W, =+2m \/[6—’] =2 %m;[R]

- Sat s6 khép dicu kién dudng ddy:

W, = £2 ymi[3°]+2m’ 1gS = + 2 2/ 3m[R]+ 2m’ IgS

- Sai s6 khép didu kién géc dinh huéng:

©q = £2 Jmi.n+2m! = 2\/m§2n9+4+2m§

Trong dé:
[ 8] : tdng binh phuong céc s gia logarit sin cha cdc g6c ndi (géc C);
m, : 1a sai s6 trung phuong do géc tuong tng véi cip lusi thiét k& (tam gidc hang
4:2”5; giai tich 1: 57; gidi tich 2 : 10”);
m IgS : 1a sai s6 trung phuong logarit canh xuét phét tinh bang : migS =M, E;;
mg: la sai 0 trung phuong géc dinh huéng xust phat, tinh bing: me=m,vn:
n: $6 lugng géc tham gia chuyén géc dinh hudng.
Chon diém.
Phéi chon duge vi tri ddt mdy dé dang, qué trinh do thuan lgi va diing dé hinh di thiét
k€. Tir d6 chon loai méc chon, tiéu, chiéu cao tiéu, bé ngam cho thich hop.
Vi tri diém tam gidc: phai thoa man nhimg diéu kién sau:
- St dung duge lau dai;
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D& do, gin cac dudng giao thong hoac dudng mon, van chuyén dic moc, b ngim
va thiét bi thuan lgi;
D6 vuéng, khuat it nhat;
TAm bao quat ra xung quanh phai réng rai dé phuc vu cho quad trinh do, v& sau nay.

Danh tén diém tam giac.

Tén diém tam gidc ddnh ddu theo tén cong trinh: vi du Cong trinh Tan Giang: TG, (1 =
1 +n) véi diém tam gidc hang 4. Diém gidi tich 1: TG-IGT; (i = 1 + n), di€m gidi tich
2: TG-IIGT; (i=1 +n).

Két thic cong viéc chon diém phai c6 nhitng tai liéu sau.

So d8 chon diém trén ban dé 1: 100.000, 1:50.000 hoac 1: 25.000 (ghi chid va dinh
s6 tén diém);

So d6 ludi dudng ddy;

Nhitng ghi chi cdn thiét d€ sau nay tién hanh do d& dang nhu: 16 trinh do, thdi gian,
thoi tiét khu do, dic diém sinh hoat.

Cot tiéu va moc.

Thong thudng khi cac diém clia luéi nhin théng nhau thi khong cdn phai xay dung
cOt tieu, do tryc ti€p qua moc hodc bang ngim dung trén moc (trudng hop gan cd
thé do qua day doi). Khi cin thiét, cot tiéu véi tam gidc hang 4, ludi giai tich 1, 1a
loai cdt ticu thuong (phu luc C).

Cot tiéu c6 loai 3 chan, 4 chan 1am bang gd, sat, tiy theo nguyén liéu ¢é sin, sao
cho tam clia bé ngdm triing véi tdm mdoc.

Dé dé ngam, bo ngdm dugc lam theo kich thudce: rong 0,3m, cao 0,6 m cho hang 4;
rong 0,1 m, cao 0,3 m cho gii tich 1 va son mau do, tring phan biét 5 v4i xung
quanh .

Mdc tam gidc hang 4 dic bé tong max 200 theo loai mdc lau dai va thudng 161 nim
st cia Tong cuc Bia chinh, méc Iudi giai tich 1, giai tich 2 dic bé tong max 150
theo kich thudc 20 x 20 x 40 cm, trat mat rong 30 x 30 cm c6 18i sat 615, khic tam
qua chit thap (phu luc B).

Yéu cau cot tiéu.

Cot tiéu phai dam bao nhimmg yéu ciu sau day:

Vitng chic va ngay ngan;

Khi ¢6 gid cap 4 tro xudng van do dugc;

Cot c4i ciia cot tiéu khong dugce che khuat huéng ngdm va huéng dudng day;
San ding bang phang va viing chic;

Bé ngam phai thing diing véi truc giiia;

Bac thang va tay vin tréo trén gid do phai viing chéc.

Chon moc.

Khi chén méc & nhitng viing dit kém 6n dinh ¢6 muc nuée ngdm cao, 13y 161, trude hét
phai ddm chat hoac déng coc kit 1Y nén chac méi dic mdc theo kiéu nén yéu.

Cong tic chon moc phai tién hanh ngay sau khi dung tiéu. Mudn dé truc bé ngam va

9
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tim md&c trén ciing dudng day doi thi true khi chon mée phéi chiu diém qua day do
sao cho sai s6 léch tam < 1,0 mm .

2.17.  Sau khi dung tiéu va chén méc phai ¢é nhimg tai liéu sau:
- Gidy ban giao hoac cdp méc hang cao hon ciia Téng cuc Dia chinh;
- Gidly ghi chii cdc diém kem theo loai tiéu, méc trén so dé 1udi di thigt ke:
- Bang thong ké vi so dd c4c diém tam gidc di chon méc, dung tiéu (phu lyc C.2).
2.18.  Kiém nghiém va hiéu chinh may.
a) Cac loai mdy do ludi co s& trinh bay & bang 2.1 bao gém céc may toan dac dién tu
kinh vi dién tir va kinh vi quang co c¢é d6 chinh xdc trén du xich tir 30” d&n 1”. Dan
bdo do chinh xdc do géc, canh v canh goc 1uéi hang 4, gidi tich 1, gidi tich 2, dudng
chuyén cap 1, dudng chuyén cap 2.
Bang 2.1: Pac tinh k§ thuat cia méy.
o i Toan dac dien tir Kinh vi dién Kmh’w quar!g Kinh vi Quang
- Dac tinh ky tu €O ¢0 trac vi co
No X \
thuat co ban -
- Sét3B | DTM330 | DT2 DT6 | TheolO| T2 Theo20 | Theo 02
[T |Duong kinh ong| 180 175 170 | 160 | 160 | 165 | 160 | 160
kinh vat
2 Chiéu dai ong 7 170 170 160 170 170 170 170.
kinh
3 | D6 phéng dai 30X 35 325 | 265 | 305 | 305 | 25° | 257
4 bo chinh xic do 2" 5” 273 5,07 1” 1 307 30~
géc
5 | Khoang cdnh nhin | 1,3m 1,5 1,0 0,9 1,0 1,0 1,5 1,5
gan nhat '
6 Do chinh xdc do 3™42 pp [E(5™+2pp | 1/500 | 1/500 | 1/500 | 1/500 | 1/200 1/200
khoang céch ..mD) |..mD)
7 Khoang cach xa 500m | 300m | 500m | 500m | 200m | 200m
nhat
- Guong don 24Km 20Km
- Guong ba 35Km | 30Km
- Guong chiim 42Km | 3.5Km

10

b) Kiém nghiém va hiéu chinh may kinh vi quang hoc ¢6 va khong cé bo do cuc nhd.

Maéy kinh vi quang hoc phai kiém nghiém va hiéu chinh nhitng budc sau (phu luc E):
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- Kiém nghiém tinh nang quang hoc ciia 6ng kinh;

- Kiém nghiém tri s6 khoang chia vach khac ong thly dai;

_ Kiém nghiém truc bot thily bac ngang song song véi truc ngim;

- Kiém nghiém d¢ léch tam cha bo phan ban do nam;

- Kiém nghiém d¢ chinh xac hoat dong clia by do cuc nho;

- Xéc dinh “Ren” ctia bo do cuc nhd ;

_ Kiém nghiém va hiéu chinh 2c;

- Kiém nghiém va hi¢u chinh M, .

¢) May kinh vi dién tir .

M4y kinh vi dién tir dugc cau tao cling nhu may kinh vi quang co, diéu Khdc nhau co

ban 12 diéu khién qué trinh doc s6 dugc truyén qua bo mdy tinh hién trén man anh.

Nguyén Iy 12 chuyén nhiing thay déi co hoc vé& géc nam, dimg, do dai qua hinh anh

quang hoc va duge don nhan qua bo doc gom cac IC (phu luc H). Do vay cac buoc

kiém nghiém co ban gom:

. Kiém tra sy hoat dong binh thudng cla cac bo phan ong kinh ding, nam theo tha

wr: bat nim ngudn dién (on), quay ong kinh dimg 1 vong khi thiy kéu “tit tit” la

duge. Sau dé quay truc quay ban do nim xung quanh truc dimg, khi 0 ti€ng kéu

“tit tit” 1a duoc;

- Kiém tra va hiéu chinh bot thity dai nhu may kinh vi quang hoc ( phu luc E );

_ Kiém tra cic n6t bam trén ban phim nhu SEL - do Ax, Ay, AH, TrK - do tho, % do
goc v.v...

Xem kha nang sir dung clia ching (phu luc H).

Néu ¢6 hién tuong hong bo phan phat nguén va he thong IC phai dua dén céc tram sita

chita chuyén diing nhu: Sokia, Nikon, Topcon... tai Viét Nam.

d) Mdy toan dac dién tir.

Méy toan dac dién tir 1a loai mdy dién tir do ca mit bing va cao 4o, dam bao d¢ tin cay

cao khi do luéi khéng ché mat bing co s& va cao do hang 4, k¥ thuat (phu luc H) nhu:

Set 2B, 3B... Set 2C, 3C... DTM420, 520... M&i mot mdy kiém nghiém va hi¢u chinh

‘déu theo Catalog k¥ thuat kém theo. Song chiing déu ¢ ciu tao chung bdi 3 bo phan:

May kinh vi, mdy phat quang hong ngoai xac dinh khoang cdch, mdy nhan, tinh tri goc
dng, ngang, khoang cach bing. Kém theo may 1 mot may vi tinh nho co thé tinh toa
do theo nguyén 1y toa do cuc Kkhi dinh vi theo phuong goc va ghi lai trén Card hoic
fieldbook.

- Kiém nghiém va hi¢u chinh by phan kinh v theo nhitng buéc cua Kinh vi quang hoc
(phu luc E).

_ Kiém nghiém bo phén mdy phdt hong ngoai thong qua bii tuyén goc qudc gia
(phu lyc H).

- Kiém nghiém bo phan géc do bing, ding, khoang céch theo bai tuyén géc quoc gia
(phuy luc H).

- Hiéu chinh dé dai do qua cdc cdng thirc o phu luc H.
Po géoc trong ldi tam giac.
a) Trén cac diém tam gidc hang 4, giai tich 1, gial tich 2, do goc bing theo phuong

11
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phap toan vong vdi s6 14n do qui dinh trong bang 2.2.

Bang 2.2: S6 1an do goéc.

Loai may | Theo 010, T2, Set 3B DT2, DTé Theo 020, 020A
Hang (mB<1”)
lan do Ian do 14n do
.......................................... 6 I A 9
........... S R B 4 T
(Gial tich 2 2 2 3

b) Khi ngdm hudng do hang 4, phai ngadm trudc diém chuan hang 3. Néu cdc didm

hang 4 ¢6 bé ngam, phai ngdm nhiéu 14n d€ xdc dinh tam bd chinh x4c. Khi do xong

1/2 vong do phai khép vé hudng ban ddu.

- Khi do goc tai tram c6 ca hang 4, giai tich 1, giai tich 2 thi phai do géc hang 4
truge, sau dé dén ludi giai tich 1,2. Qud trinh do phai doc 1ap theo chu trinh riéng;

- Néu do tai tram ¢6 s6 hudng >7, phéi chia 1am hai nhém doc lap. 86 hudng trong

= +2mp 2 (mp - sai s6 trung phuong do hudng );
- Khi do tai tram ma cé hudng do chua t6t, phai bd hudng lai d€ do bé xung. S¢
huéng do bd sung khong duge qua 1/3 toan bd hudng, néu vuot phai chon lai diém

khong ché.

nhom Khong duoc it hon 3 va s hudng do chung nho nhét phdi 13 2 hudng. S¢
chénh cua tri gid gdc kep giita cic hudng chung cia hai nhém khong duge vt qud

Khi sir'dung cic vat xay dung cao tdng nhu néc nha, néc nha the v.v... phai chuyén vj
tri di€ém khong ché xudng mat dit theo qui dinh.

do may.
2.20. Chuyén vi tri diém
2.21.  Sai s0 cho phép.

Sai s6 cho phép khi do géc ludi khong ché co sd (sai s6 gidi han) trinh bay & bang 2.3.
Bang 2.3 : Tri sai s6 gi6i han.

Hang 4 Giai tich 1 Giai tich 2
Cac muc
Theo O10A | Set 3B | Set 3B | Theo 020A | DTM420 | Theo 020
______ - Pham vibiéndong 2¢ | = 127 127 [ 127 | 18 187 187
« Sai s6 khép vé huéng mé
dau trong 1/2 14n do 6”7 6 ]” 127 12”7 12”
« Sai s khép vé huéng mé |
G . 6 6" | & | 127 127 | 127
« Sai 86 khép 16n nhét cla
tam giic 9” 9 | 207 40” 40” 40 «

2.22. Do lai huéng.

Khi do theo phuong phdp toan vong, néu phai do lai nhitng huéng khéong dat yéu cau
thi phai do thém véi huéng khdc: huéng m& ddu va hudng t6t nhit trong cic hudng.

12
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Khong dugce két hop viéc do bu véi do lai.
Do nguyén t6 qui tam.

a) Do nguyén t6 qui tam chi st dung cho cdc diém hang 4 khi ¢6 cot tiéu va bé ngam,
céc diém giai tich 1, 2 thudng khong phai dung cot tiéu, bd ngam.

b) Nguyén t5 qui tam tram do va diém ngdm phai xac dinh trén gidy chi€u diém gan
trén van phang.

Tai cdc diém tam gidc hang 4, thudng cot tiéu cao dudi 20 m ¢6 thé chi€u di€ém hai lan
lién tuc (tradc, trong hodc sau khi do hudng ngang xong). Doi véi cot tiéu cao hon 20m
thi phai xac dinh nguyén té qui tam mot 1an ngay wrude khi do va mot 1an ngay sau khi
do hudng ngang xong.

“¢) Nhitng diém tam gidc ¢é cot tiéu gia.

Ngoai bé ngém di dong (b6 ngdm gan lién v6i bé mdy) thi s& lan chiéu diém qui dinh
nhu sau:

- - Trude khi d& bo ngam, néu da ¢6 hudng ngam tdi né, thi phai chiéu diém mot lan;

- Khi do goc, huéng ngang phai chiéu diém mot 14n (tam mdy, tam méc );

- Sau khi do géc, huéng ngang xong, 1ap bd ngdm vao vi tri cti, néu con c6 hudng do
t6i phai chiu diém mot 14n nita (chigu tam b6 ngam va tam moc).

d) Khi do bing may toan dac dién tir qua guong.

Tam guong va gid d phai tring nhau. Khi xdc dinh nguyén t6 qui tam phai ghim gidy

chidu diém lén ban chidu diém réi tir 3 huéng ngam t6i tam guong, tam may, tim moc

dé chiu nhitng tam 4y lén gidy chiéu diém.

‘Néu gia trong cot tieu thap dudi 2m thi ¢6 thé dat truc ti€p dat gidy chiéu diém lén bé

may.
Khi x4c dinh nguyén tS qui tam, céc ky hiéu qui dinh nhur sau:
Ding cdc chit C, M, S, H lan luot biéu thi hinh chiéu cha tdm mdc, mdy, b6 ngam
(guong phan xa), dén chi€s. Néu tam tring nhau thi bi€u thi bang ddu =, vidu: M =C.
) Khoang cé4ch tir M dén C la khoang céch l¢ch tam tram do duge xéc dinh qua cic
thong s4 sau: .
- e, ey - khoang cdch tir C dén S hoic dén H la khodng céch léch tam clia diém ngam
(b6 ngam hoic guong, dén chiéu);
- 0 - géc kep giita canh MC va hudng do mé ddu, gée nay tinh tir canh MC theo chiéu
kim déng hé, 14y M lam dinh géc 1a géc léch tam tram do;
- 0, 0, - géc tinh tir canh SC (hoac HC) theo chiéu kim déng hé dén huéng m& dau
8, Oy goi la géc léch tam diém ngém.
Khoang cdch léch tam do dén | mm.
Goc léch tam do chinh xéc to1 15°.
_ Sai & giffa tri goc do kiém tra vé trén gidy chiéu di€m va tri s6 géc do bang mdy
khong vugt qua cac qui dinh sau:
+2'khie, eq, ey < 20 cm;
+ 1° khie, eg, ey > 20 cm.

I3
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2.24.

2.25.

2.26.
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- Tri s6 cudi ciing cha 6, 05 1a tri trung binh gira hai lan do tinh chuyén vé hudng

md dau.
0., = 0, +QB_MAB
2
BS’I‘b — 85;\ +e;s _SAB

Sas va Mg - goc do biang may kinh vi.

f) Néu trudng hop dac biét tai cdc diém tam gidc hang 4 ¢é nhiéu hudéng bi vudng, ¢é
thé cho phép léch tam trong pham vi 3m. Khodng cach léch tam duge do bang thudc
thép hai 1an véi d6 chinh xdc | mm, géc ding mdy do 2 lan lay chinh xédc dén 60".

Po diém dinh huéng.

Di€m dinh hudng cta lu6i tam gidc, da gic phai ta 2 di€ém. Cac diém dinh huéng
phai 1a di€m chinh xdc cao hon diém trong Iuéi 1 cap.
Do géc di€ém dinh huéng va diém trong Iusi c6 s6 lan gdp 1,5 lan do géc trong
lui.
Po khoang cich tir diém tam gidc dén diém dinh huong c6 thé ap dung nhimng
phuong dn sau:
+ Do trye tiép tir di€m Iu6i dén di€m dinh huéng véi d6 chinh xdc nhur canh
gbc cna ludi;
+ Str dung phuong phdp do toa do diém udi, réi tinh ra khodng cdch dén diém
dinh huéng.

Po géc thién dinh (Z).

Tét c& diém khong ché mat bing co s& phai do cao do theo céc phuong phép: thiy
chudn lugng gidc, thity chudn hinh hoc.
Thudng cdc diém clia 6t co sé phan b6 trén nhitng diém cao (dinh doi, niii, néc
nha cao tang, chudng nha thd v.v...), nén chuyén cao do phai sir dung phuong phép
thiy chudn lwong gidc. Khi d6 phai do géc thién dinh.
Thé&i gian do géc thién dinh phai tir 10h dén 15h (gi& dia phuong) va lic muc tiéu
10.
Do gdc thién dinh tai méi tram mdy phai theo th ty sau:
+ Do thién dinh phai theo hai vi tri clia ban do (trai, phai): thuan, dao;
+ Do goc thién dinh theo day giita véi hai chiéu thuén (chiéu di) nghich (chiéu
vé) dé€ triét tieu chiét quang, trudmg hop mudn chuyén cao do hang 4, phai sir
dung cdc mdy toan dac dién tir hoic kinh vi ¢6 d¢ chinh xédc do géc dén 17 do
theo 3 day chi: trén, gitta, dudi.

Tinh géc thién dinh dugc quy dinh theo cic loai maiy sau:
a) May kinh vitheo 10 ( A, B), sét 3B, T2:

T+P - 360°

My = ———
2

_ T+360°—P

2

Z =T-M; = M, -P+ 360"
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b) B6i voi may T3, 05 - 02:
M, =(T+P)-180°
Z=90"+P-T
Trong dé:

P, T - s& doc & ban do trdi, phai;

Mg - sai 86 chi tigu;

Z - g6c thién dinh.

c) Téng s6 chénh cao giita cdc canh khép kin trong khod tam gidc (hodc ludi) phai

khong vuot qua tri so:
| DKm i
+(0,5m —5— +n

Dy, - chiéu dai cic canh dai hon 5 Km;
n - 6 canh ¢6 chiéu dai ngan hon 5 Km

Chinh 1y, tinh két qua ngoai nghiép do ludgi tam giac, da giac.
a) Cach ghi s6 ngoai nghiép.

" Ghi tri do géc trong lusi TGDG theo mau phu luc I K.

- 86 do phéi ghi bang biit muc, bt bi hodc chi cing.
- Khong duge stra s6 do, phadt trong cdc trudng hop sau:
+ Chng mot s6 chénh & mot hudng & ¢ hai vi tri ban do (trdi, phai);
+ Cing mot s6 chénh & ca hudng md ddu va hudng do khép vé huéng md& déu
trong ntta 14n do, trong 1 lan do.
b) Nhiimg s6 doc theo bd do curc nho (trdc vi) néu nhiam hoéc bi nhoe thi do lai hudng
36 ciing v6i huéng mé& diu va mot hudng khéc ¢6 tdm nhin thong sudt t6t nhat.
¢) Khi do ngdm xong & mdi diém, s6 do phai do hai ngudi kiém tra (ngudi do ngam va
ngudi ghi s8). Néu thiy diing theo qui dinh va tri do, méi chuyén sang tram ti€p théo.
d) Qui dinh don vi s6 Ié céc tri do géc, chiéu cao tiéu, chiéu dai canh do cho céc cdp
ludi nhu sau:
- Trong luéi tam gidc hang 4: Tri goc 14y d€n 0,1” tri do chi€u cao tiéu, bd dén cm,
tri do chiéu dai dén mm;
- Trong ludi giai tich 1, 2: Tri géc 14y dén 1” khi do g6c bang mdy Theo 10A, Set 3B,
tri do chiéu cao tiéu dén cm, tri do chiéu dai d&n mm.
LAy tri géc dén 107 khi do bang may Theo 020 (A; B ) v.v...
e) Trong qu4 trinh do tai méi diém, ngudi do ngam phai:
- Kiém tra sé do géc (hudng) ngang va gdc thién dinh;
- Tinh chiéu cao cot tiéu bang phuong phip giai tich;
- Lap bang thanh qua géc (hudng) ngang va thién dinh;
- Kiém tra va chinh 1y cdc gidy chiéu diém (néu co).
- Dua vio bang thanh qua do, ngudi do ngdm tinh: sai s6 khép tam gidc, da gidc, s0
hang tr do cdc dién kién : cuc, canh, géc ¢6 dinh v.v... Khi tinh khdi luge phai dua
15



14 TCN 22-2002

2.28.

3.1.

3.2.

3.3.

3.4.
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céc s6 hiéu chinh quy tam vao nhitng géc da do duge va binh sai tram do.

f) Tinh sai s6 khép cdc diéu kién cye, canh (dudng ddy), phuong vi theo nhiing cong
thic & Diéu 2.9, nhung sai s6 m, bay gi& thay the béng my. duge tinh theo sai s6 khép
{cong thirc Fé ré ro).

Zo’
3n

m g = +
Trong d6:
o - sat sO khép titng tam gidc, da gidc trong luéi do;
n - sO tam giac, da gidc trong khéa, ludi do.

k) b€ tinh s6 hiéu chinh quy tam tram do va diém ngim phai 14y gid trji trung binh

nguyén t6 qui tam cua cic l4n xdc dinh trén mot tram do.

Binh sai luéi tam gidac, da giac.

a) Tat ca ludi tam gidc, da gidc cd s& phdi binh sai theo phuong phdp gidn tiép ¢6 diéu
kién thuc hién trén mdy vi tinh. Phu luc L: giéi thiéu tham khao thanh qua binh sai
theo phuong phap nay qua chuong trinh PICKNET Ver 2.0.

b) So hoa thong k€ cao, toa d¢ diém va khod, lu6i tam gidc trong phu luc M.

PHUONG PHAP PUONG CHUYEN

Dang duong chuyén.

Dudng chuyén hang 4, cdp 1, cép 2 duge xay dung dudi dang dudng don hoac hé théng

Iudi (theo A.3 phu luc A).

Puing chuyeén don qui dinh nhu sau.

- Dudng chuyén hang 4, cdp 1 phai xudt phdt tir 2 diém hang cao hon va khép vé 2
diém hang cao hon goi 12 diém géc (Iudi phi hop) hoac khép kin vé hudng ban dAu.

- Trudng hgp dac biét (nhur viing héo lanh bién gidi hai dao, ving sau, viing xa) cé
thé khép kin vé 1 diém, nhung phai do phuong vi canh ddu va cudi.

- Dbudng chuyén cip 2 c6 thé sir dung dudng treo trong trudng hop dic biét, nhimg
s0 canh khong qua 5 canh véi chiéu dai khéng qud 1 km.

Luéi duong chuyén.

Doi vai khu vue rong 16n, can xay dung dang lu6i hé théng dudng chuyén nhiéu diém
nit (phu luc A).

Tiéu chuin k¥ thuat.

Cic loai dudng chuyén don hodc lu6i hé théng duomg chuyén nhiéu diém nit phai tuan
theo nhiing qui dinh & bang 3.1.
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Bang 3.1: Tiéu chudn k¥ thuat ciia tuyén dudng chuyén.

Chi tiéu Hang 4 Cap1 Cap 2

o Chiéu dai gi6i han cha tuyén (km)

Duong don e, PR B P A
it didm o5 g 5 : -
Gt cde didm e N 5 s

- Chu vi cita vong khép 30 15 9

° Chleu dai canh dudng chuyen ( Km)

: Cdnh P " 08 035
Can g I 03 . 12 008
— anh mmg bmh __________________ _ 03 N ; 02

° GOC nhod nhit 2 30° > 2‘3" = 25"

. So‘canh trong tuyén khong vuot qua 15 15 15

* Sai 50 canh tuc;g doi i&ibng vuo‘t qué 1:25.000 | 1:10.000 | 1:5.000
® Sai s6 trung phuong do géc (Theo sai s6 khép m,) 275 57 10”
khong veetqud
* Sai 56 khép géc cla dudng chuyen (n-so dlnh duong 57 Jn 10” Vn | 20” ¥n
chuyén )
3.5.  Thiét ké tuyén, luéi duong chuyén,

- Ludi dudng chuyén dugc thiét ké trén cdc ban dd ty 1é tir 1:50000 +1:10000 theo trinh
tu nhu tuyén thi€t k& ludi tam gidc, da gidc, udc tinh dé hinh thiét ké theo cic cong

thirc sau:
+ Sai 6 khép géc fy = 2m, v ;
Trong do:

m,- sai s trung phuong do géc cla tuyén, ludi (bang 3. 1)

n - s6 dinh dudmg chuyén
+ Sai 86 vi trf uéc tinh theo cong thuc:

Theo huéng doc:
itn-1)

m i+l = mu . S

n
Theo huéng ngang:

M iy =S. Mo Ji(n_i){i
p 12

+ Sai s6 géc phuong hudng:

n+1

(n—1)+(n+4)+2}

17
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(L]

\/(n+l)(n+2) in+1-1)
My; = - m
12n ni{n+1)

Trong d6 i 1a dinh thif i ¢ udce tinh sai so.

3.6.  Chon diém duong chuyén.

a) Viéc chon diém dudng chuyén tudn theo céc vi tri trong ban thiét k&€ dudng chuyén
(dang tuyén, ludi) ’

b) Vi trf chon diém dudng chuyén phai chil ¥ dén céc diéu kién sau:

Tai nhitg vi tri nén chic, gir dugce lau dai:

Thong tuyén do dé dang;

C6 thé phat trién cac tuyén ludi thuan loi;

C6 thé sit dung dé dat tram may do v& dia hinh, dia vat thuan loi:
Dé van chuyén va diic moc.

3.7.  Moc diém duong chuyén.

Méc diém dudmg chuyén hang 4 nhu mée ludi tam gidc hang 4 (Dicu 2.14).

Mdc diém dudng chuyén cap 1, cap 2 nhu mdc luéi giai tich |, gidi tich 2 (Diéu
2.14).

Panh dau méc dudng chuyén hang 4 theo tén cong trinh kém cap hang, vi du. Cong
trinh long song: LS - IVDC, d6i v4i dudmg chuyén hang 4, dudng chuyen cap 1: LS
- 1DC,, dudng chuyén cép 2; LS- 2DC; (i = 1+ n- s6 diém dudng chuyén).

3.8. Do géc trén ciac diém dudmg chuyén.
a) Do géc trén cac diém dudng chuyén tién hanh theo phuong phdp toan vong. Trudc

b) Dit géc dotheociclindo: P =

khi do, phai kiém nghiém va hiéu chinh theo phu luc E, H.
180°

n

Trong d6: n-sdldndo.
Vi du : Po 3 1dn thi tri 6 dat cdc 1an 1a 0°, 60°, 120°
S6 14n do gdc dudng chuyén hang 4, cdp 1, cdp 2 trinh bay & bang 3.2:

Bang 3.2 : S6 14n do goc.

Loai may Theo 010 T2 Set 3B, DT2, DT6 Theo 020, 020A
Set 3C
Hang Lin do Lan do Lan do
v 6 7 9
Du(mg Chuyen C&pl __________________ 3_ _________________________________________ _ 4 ______________________________________________________________________________________________ 6 _________
Dmmg Chuyen Capz ___________________________________________________________ 2 _____________________________________________________________________________________________________ 2 ___________________________________________________________________________ 3 ____________________________________________

d) Tién hanh do trong mot tram mdy nhu sau:

18
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Néu do theo géc trai thi thit tr: ngdm vé diém cii (xuat phét) trude, sau dé ngam vé
diém phat trién;
Néu do theo géce phai tién hanh theo trinh tu nguoc lai;
Trong qua trinh do tuyén dudng chuyén khong duoce thay déi diéu quang, trix trudmg
hop dac biét phai diéu quang thi s6 hudng diéu quang khong qua 1/4 téng s6
huéng; :

Trude khi két thic tram do phai tinh cdc tri hudng, géc, kiém tra han sai. Néu vuot
han sai (qui dinh nhu Diéu 2.21), phai tién hanh do lai ngay. K&t todn s6 tai tram.
sau d6 chuyén sang tram khéc;

Ghi tri s6 tai mdi tram theo bi€u miu & phu luc K.

Két toan tuyén duong chuyén.

- Khi do xong tuyén dudng chuyén, phai két todn ngay tai thuc dia hai tri so:

+ Sai s khép huéng ctia tuyén, so véi han sai:

fy <+ 57 VN d6i v6i dudng chuyén hang 4
fy <+ 10” VN d6i v6i duomg chuyén cip 1;
fy <+ 20” VN d6i véi dudng chuyén cip 2;
N- 56 dinh duong chuyén.

+ S0 hoa céc tuyén do ciing véi sai s6 khép hudng cua tuyén.

Do canh trong tuyén duong chuyén hang 4, cap 1, cap 2.

Do chiéu dai canh duong chuyén hang 4 phii do bing ¢ic mdy do xa quang dién,
cdc may toan dac dién tr ¢é do chinh xdc do canh: m_/s< 1/50.000

Do chiéu dai canh dudng chuyén cdp 1. clp 2 ¢6 thé theo cdc loal may sau:
Céc may do xa quang dién, toan dac dién tir 6 d6 chinh xac, my/s < 1/25.000;

Khi khong ¢6 may quang dién, cé thé sir dung cidc mdy kinh vi cé do chinh xic do
g6c dén 1” nhu Theo 010A, WildT, va mia Ba la 2m theo cdc do6 hinh va cong thic
xac dinh do chinh xdc d qui pham 96TCN 43-90 “Thanh 1ap ban d6 dia hinh ty 1&
1/500, 1/1000... va 1/25.000” cha Téng cuc Dia chinh.

Guong do.

Khi do biang may do xa hoac toan dac dién tr, guong do dugc dat trén gid do thi sai s6
doi tam clia mdy va guong < 3mm khi do tuyén hang 4; < 4mm khi do dudng chuyén
cap 1, cap 2.

Khi do bang mia Ba la, viéc dinh tdm qui dinh nhu trén. Dinh huéng mia Ba la theo
phuong vudng goc vai tuyén do vadi sal s6 < 17 véi tuyén dudng chuyén ¢ip 2.

Do canh.

Po canh duong chuyén hang 4, cap 1, cip 2 thco hai chiéu thuan nghich. S6 lan do
duge qui dinh kem theo-Catalog cia timg loai mdy. Duéi day, qui dinh cho mot s6 loai
mdy do quang dién theo do chinh xdc cia do canh:

Nhitng mdy ¢6 do chinh xdc do canh £ (14+2ppm x D) mm, do canh hang 4 véi 3 lan
doc di. 3 lan doc vé; do canh cap 1: 2 ldn doc di, 2 1an doc vé, do canh cdp 2: 1

19
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3.14.

3.15.

3.16.

4.1.

4.2.
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lan doc di, 1 1an doc vé;

- Nhimg mdy c6 do chinh xic + (2+ 2ppm xD ) mm va + (3+ 2ppm x D ) mm, do
canh hang 4 vdi 4 14n doc di va doc vé; do canh cip 1: 3 1an doc di va doc véido
canh cip 2: 2 lan doc di. doc vé;

- Nhitng méy c6 do chinh xdc do canh (5 + 2 ppm x D) mm, do canh hang 4 v6i 5
lan doc di, vé; do canh cdp 1: 3 1an doc di. vé: do canh cap 2 : 2 lan doc di, vé:

- Khi do canh qua mia Bala vd may Kinh vi c6 do chinh xdc do géc 17 cho yén
duding chuyén cip 2 theo hai chiéu thuan, nghich v6i 6 1an doc di, 6 lan doc ve.

Hiéu chinh do canh.

Khi do bing mdy quang di¢n cua Nhat, Thuy S¥ hién nay, thi mdy sé tu dong hiéu
chinh &nh huéng ciia dp suét, nhiét do. Doi vai cac mdy do quang dién cna Lién X0
nhu (CTS), cia Pidc (EOK2000) thi phai do 4p suat, nhiét do va hiéu chinh theo cac
cong thiic rong Catalog cua may.

Tri trung binh canh.

Mbi canh do xong, phai dugc tinh tri trung binh sau khi dat sai s tuong doi do di, do
vé qui dinh cho timg cap.

Lap bang théng ké va so hoa tuyén vé canh va goc dé tien lgi khi tinh todn. binh sai.
Binh sai luoi.
- Binh sai toa d¢ ludi dudng chuyén don ngoai thyc dia theo miu biéu & phu luc N.

- Tuyén va ludi dudmg chuyén duge binh sai theo phuong phip gidn ti€p c6 diéu Kién.
vi du nhu ¢ phu luc L.

Théng ké so hoa.

So hoa tuyén vi moc khong ché mat bang theo méu quy dinh g phu luc M.
PHUONG PHAP HE THONG PINH VI TOAN CAU (GPS)

Phuong phap GPS tuong doi dang tinh.

Po GPS tuong d6i dang tinh 12 trudng hop su dung hai mady thu GPS dit & hai diém quan
s4t finh dé xdc dinh hiéu sd toa do vuong géc khong gian (AX, AY, AZ) hay hiéu toa do
ciu (AB, AL, AH) gitia ching trong hé toa do qudc t& WGS-84, trong do6 ¢6 | diém biét
toa do trong hé quéc gia (phu luc G gidi thieu may thu GPS, he WGS 84). Co thé str
dung phuong phap nay dé xdc dinh cao toa do cic diém ludi mat bang hang 4, ludi co s6
cdp 1, cap 2 (gid tich 1, giai tich 2. duong chuyén cép 1, duimg chuyén cap 2).

Cic bude tién hanh xic dinh toa do bang may thu GPS.

a) Dat may thu GPS tai diém cin xdc dinh va diém da ¢6 toa do quéc gia (hodc he dia
phuong).

b) Tién hanh thu tin higu ngoai thuc dia tir cdc vé tinh. K&t qua 1a t&p s6 lieu do duge
ghi trong dia hoac s6 do dién t;

¢) Xirly két qua do qua cic phan mém chuyén ding: Trimnet+ hodc Trimvec+;
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d) Tinh chuyén tri do GPS tir X, Y, Z sang B, L, H trong hé WGS 84, tir h¢ WGS 84
sang hé khéc hoac nguoc lai tu B, L, Hsang X, Y, Z.

Thao tiac tram may thu GPS tai thuc dia.

a) bat mdy thu va ang ten.

- Dit may thu trén gid 3 chan, doi tim vdi sai s6 3 mm can bang may qua bot thiiy
tron.

- NG6i ang ten v6i mdy thu bing day cdp chuyén dung, mdy thu ¢6 thé dat cach ang
ten dén 30 m.

- Do chiéu cao ing ten qua 4 doan cua thude do chuyén ding thanh mot thude dai da
khic vach theo hé mét va hé inch. Do chiéu cao dng ten hai lan trudc va sau khi thu
tin hiéu vé tinh. D& tranh 1am 1an, nén doc ca hai hé¢ do mét va inch.

b) Thu tin hi¢u vé tinh.

Bat nit m& mdy “On”, mdy s& tu dong ti€n hanh kiém tra ndi bo. Néu ¢6 truc tric
mdy s& hién thi code 16i va ngimg hoat dong. Néu t5t, may hién thi dong chir

" “Ashtech” (d61 v may GPS Astech) va “Log Date” (d6i véi cdc may clia hing

. Trimble), sau vai giay roi chuyén sang man hién thi s6 0. Mdy s€ tu dong ti€n hanh
~ nhimg ndi dung sau:

- Tim va thu bét tét c¢a cdc vé tinh ¢6 thé quan sat;

- Tinh toa do diém do;

- M tép va luu nap tét ca cic du kién vao tép, khi may ngimg do, né tw dong dong
tép va bao v¢ dit liéu duge ghi.

Khi can, ngudi didu khién may theo cic bude sau:

- Tai man hinh s& 0, né€u hinh anh mo, khé doc diéu chinh dé tyong phan qua cic
nim cé miii tén chi 1én, xudng;

- Chuyén sang man hinh s6 4 bang cich an nit “4”. Néu céan bam nit.“E” va cic

niim mii tén lén, xudng dua con tré dén chd cin thay déi tham s6. Sau dé an niit
“E” @€ ghi hoc nim “C” dé xo04 tri s6 mdi thay ddi clia tham sd;

- Chuyén sang man hinh s6 9 bang cach 4n nit “9” d€ tién hanh:

.+ Nhap tén diém do: &n ntit“E”man hinh hién dong chi: Toenter ABCDEFGHI?

+ Press 123456789. _

+ Ancdc niim tong tng dé nhap tén didm do. Tén diém chi thé hién 6t da 4 chit cai;
+ Nhap ten dot do: & vi tri Sess (Session) mdy tu nhap dot do ;

+ Nhap s6 hiéu mdy thu: RCV # : 3 chirso ;

+ Nhap s0 hi¢u ang ten: ANT # : 3 chit so.

S6 hiéu mdy thu, ang ten 14y trong 1y lich mdy. Viéc ndy ciing ¢6 thé tién hanh khi
nhap dit kién vao mdy tinh.

Cic tham s6 khac trén man hién thi khong can thay déi. Cuéi cung bam nit “E” dé ghi
vao bd nhd hoic niit “C” d€ xod dir kién vira nhap.

Nhin vao vi tri CNT, néu thay ¢6 s6 99 1a di do xong tai tram do.

21
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4.4.

4.7.

22

Thoi gian do tai moi tram do.

- Khi do bing mdy 1 tin s&: Ludi tam gidc hang 4 do lién trong thol gian tr 2 + 3
gid, ludi cdp 1, cap 2 tlr 1 + 2 givy licn.

- Khi do bing mdy 2 tan s6: Ludi tam gidc hang 4 do lién tir 1 + 2 id, ludi cép 1, cap
2 dolién 1 g10. '

Yéu cau do theo cac tiéu chuan sau:

- Trong ludi hang 4, do gidin cdch thu tin higu 13 157, géc ta vé tinh phai = 10°. 86 vé
tinh quan tric phai > 4 vé tinh. Tri PDOP (HDOP) trong quan tric phai nhd hon
04;

- Trong ludi cdp 1, 2 do gidn cach thu tin higu 14 307, gbc ta phai = 10°, s6 v¢ tinh =
4. Tri s6 PDOP (HDOP ) trong quan trac phdi nho hon 06.

Quy dinh chon vi tri do GPS.

Nhin chung, cic diém GPS c6 thé dat dé dang, {t phy thudc vao do vudng khuat dia

hinh, dia vat, nhung nén tranh nhitng vi tri sau:

- Vi tri & ving ¢6 phan xa 16n nhu diém gin mat nudc, viing di troc, viing c6 khoang
san, ham lugng mudi cao;

. - Vi tri ¢6 phan xa nhiéu chi€u nhu thung lting nhiéu vach d4, dudng phé ¢ nhiéu

nha cao tdng v.v. ;
- Vi tri ¢6 nguon phdt dién tr manh nhu gan tram rada, dudng dién cao thé v.v. ;
_ Géc nhin 1én bdu trdi xung quanh déu <15°.

Xir Iy két qua do GPS theo cac budc sau:

- Xy ket qua do GPS, chuyén hé toa do WGS 84 vé hé toa do quoc gia;

- Céc cong viéc trén déu tién hanh theo cic phin mém c6 san cua cic hing san xuat
mdy.

Ghi chii: Tir nhitng nam 1990, Viét Nam nhdp may ciia hang Trimble va sit dung phdn mém

Trimvec + phit hop cho cdc mdy ] tdn s6 va khodng cdch chuyén toa do nx vai chuc Km dén

tram Km. tir 1996 dén nay, phan mém Trimnet + wu diém hon nhiéu, dd thay thé Trimvec +,

xtr Iy thudn loi cho cdc truomg hop, trong luéi canh ngan dén luci canh dai dén ngan Km, van

mdy I va 2 idn s6. Trong phy luc G giéi thiéu chuong trinh binh sai ludi trdc dia Trimnet +

KT. BO TRUGNG BO NONG NGHIEP VA PTNT
THU TRUGNG

Pd ky: Pham Hong Giang
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Ph}; luc A .
CAC DANG PHAT TRIEN LUGI KHOA MAT BANG

A.1l. P6 hinh luéi tam giac dang day dac:

BEEET
AN 7N T
PP
S0 T
IS S s
s -2 s

oS5

™
[
£/
S
Q)

Khi thiét k& xay dung luéi khong ché mat bing cin phdi tién hanh nhimg budc sau:
- Tinh cip bac ludi tam gidc véi do chinh xdc cho phép:
m K(n—l]

]

m“ = ~ 1
JI+ K2+ K+ K®

- Tinh sai s6 khép dat duoc ciia uéi qua dé hinh thiét k€ (bang 2 lan sai s6 cho phep):
+ Sai s& khép diéu kién cuc:
' ' o, = +2m,[5°]

+ Sai $6 khép dudng ddy:

© :iZ\[mE[ES:HZm: lgs
+ Sai s6 khép géc dinh hudng:

o, = +2ynm, +2m,’

Trong d6: m, - sai s6 trung phuong do gdc, quy dinh tuong tng hang, cap ludi.

23
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A.2. Céc dé hinh maun do khéa tam giac.

Cé4c d6 hinh binh sai chit ché theo géc canh ¢6 cai bién cac phuong trinh diéu kién:

i | 7 n

I B .
L

R 2
Rreiih e
P poo s

24



14 TCN 22-2002

A.3. Cac dang luéi duong chuyén.

TGA
TGE
140°10'8
™ @ - 201°27'5 \@ / )/
AN
260%181 | b 174%15'5 ~—
/ :
1885154 @ 272°34'5 d
— N
g7e47g 1447174 -
181°20'4
@ a 261°16'5 @
!
_2:10”35'2
190°15'4
TGB &1 | f \
i\ 46°51'4
Ve H
Fo+- TGD
%1 Tee
Luéi 2 diém ntit
80
TG 1 - 13\ A
539°00'8 2106°12'5 486°2110 /§
81°16'8 — 3 12 P
87217 ™
94°37°0
1G3
2213°47°6
12
1489°45°0
9
1753°52'5
10
981°29;
5
— iqo
=08
TG2
Lu6i nhiéu diém niit
Ghi chi:
- 1, I, 111 1a céc diém nat; - TGA, TGB.... 1a cdc diém goc;
- A, B, Cla céc diém xay dung 1uéi ; - @@ 1a cdc tuyén do .
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Phuluc B

MAU MOC LUGI KHONG CHE MAT BANG

B.1. Méc tam gidc hang IV dang lau dai (Theo tiéu chuin nganh 96TCN-42-90).

B.1.1. Vung dong bang.

30-50

40

iy
e R P —
o

Pon vi: cm

B.1.2. Viing niii dat - Mdc dang nhu trén nhung ¢6 kich thudc nhu sau:

- Tru beé tong:

- Ban bé tong:

26

day trén: 20 cm
day dudi: 35 cm
cao: 35cm
45 x 45 x 15 cm
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1.3. Viing nti da.

—70- 100 e - .

- -—30 - 50—~ - —— |

patmai~ 2
Cat nhd..-— 3

Pon vi: cm
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B.1.4. Mac bé tong cho diém GPS - Hang IV (Dang trén mat dat).

G, 00 Nap day 40 cm x 40 cm

WS T

Nam sir hoac kim loai d = 4

60 cm

60 cm e

GPS 611

S

Vién NCKHTL

6-2001
Mbc BG-SS
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B.1.5. Mdc bé tong cho cic diém duong chuyén cap 1, cap 2,
giai tich 1, gidi tich 2.

B.1.5.1. Diém gidi tich 1, duimg chuyén cap I: Kich thude: (30 x 30 x 40 x 40)cm

30cm

77777777 77777V 77777777 ¢ AAMAERARAARAR AR R R RRARANN

40cm

L 40cm >

20
TAN GIANG

+

6 - 20411

20

TGI-GTI
HEC -1

B.1.5.2. Diém gidi tich 2, dwong chuyén cdp 2:
Hinh thic nhu (B.1.5.1), kich thude: (20 x 20 x 40 x 40)cm

20
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B.2. Bang théng ké cot tieu moc tam giac da dung va chén.

Loai cét tieu Thoi gian | Pia di€ém xay Co quan
Tén diém va méc Hang xay dyng dung (lang, bdo quan
: xa, huyén,
tinh)

DPon vi dyng ¢6t tiéu va chon moc.
Ngudi kiém tra.
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Phu luc C
BE TIEU CO LAP THEM BO NGAM

C.1.  Caic dang tiéu bo.

o T
I
i |
i .
N i
i '
oty 0,80m
R DT & G
i
/i W‘ L |
i [ )
.l' i 0'5? m Hinh ndi lidn
[ ! cac bd phan
e __I_ dudi bd ngdm
', e
il 0.70m
i Y= .
i BEPhe? |
= t 1
PR
S "
i 0.10m -
Iy e
3 lh_':'l :“.E
4% Tal Bé méy
EXs I -
i B
55 ; 2
3 i
o
Ed
- ”
Chu thich: __

1) Truong hop o dinh nii nhon khong thé dung ditge cét tiéu, ma chi lam doc bé mdy, sau
khi do ngdm 1ai diém xong, ldp bo ngdm lén bé ngdm.

2) Khi ldp, xem so dé cdit tao, con kich thiée gé khéng quy dinh.

3) Ldy ddy thép Ion budc chdt 4 géc cot bé mdy lai va ding dink déng ghi ddy thép to vao
oL,

4) Ddu dieoi tru giita cao khi mdt bé mdy 0.30m.

31



14 TCN 22-2002
Phu luc D

SO PO THIET KE LUGT

D.1.  Chon diém luéi tam giac.

Cao L

[Canh 5
Carh ngdn nhdt

Hai Minh

Carh trung binh

ExaT
Gée rhd b

56 &dm

Thi gran

g cendEn

Tya 15000
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D.2. Sodé chon diém khéa tam gidc.

N An Ngocldg102)
EL .

| Nui Tan
4

F-48-83
Nai Tréng

105 30°

N. Ngd Quyén

A 15M

2 £ 4880 2 F-4E‘.-31|| IR

3 3 | 1] 8

Bivi Hai
Kha dai Canh ngin nhat Ty 1&: 1:600 000
Téng s6 trong sé dao hinh doan Canh trung binh
trudc
Géc 16n nhat Canh md rong cudi cing ludi Nguoi chon:
dudng ddy Thoi gian:

G6c nho nhat Canh mad réng cudi cling
Canh dai nhét Luéi dudng day
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E.l.

E.2.

34

Phu luc E

KIEM NGHIEM VA HIEU CHINH MAY KINH Vi

Kiém nghiém tinh nang quang hoc ciia éng kinh.

Ngam 6ng kinh lén mot ngoi sao. Xoay kinh mit ra hay vao ma thdy ngdi sao hién
thanh hinh tron hoac giong gan hinh elip, ching to 6ng kinh dim bao do chinh x4c do
ngam.

Kiém nghiém trj so khoang chia vach khic éng thay dai bic ngang theo phuong
phap Vasiliep.

a) Piéu kién tién hanh:

Miy ki€m nghiém phai dat ving chéc trén bé mdy trong phong kiém nghiém, cch
den dién tr 1 mét trd 1én phai dam bao nhiét d¢ én dinh, sai s6 + 2°C, kiém tra qua
nhiét k&€ c¢é vach khic dén 0,2 + 0,5° C.

Phéi dat bot nude can ki€ém nghiém lén gid d& cha may trude 30 phit. Diéu chinh chiéu
dai bot nuéc bang 0,4 + 0,5 chiéu dai mat chia khéc trén 6ng bot nuée, phdn diu va
cudi khoang 3 + 5 khac (Tuy theo chiéu dai clia 6ng bot nudc) khong kiém nghiem.

Chuong trinh kiém nghiém cho may do tam gidc hang 4, cAp 1 chi can 1 nhém do di,
do vé (cac hang cao hon phai 2 nhém do di, do vé).

b) Thit tw ién hanh.

Trude khi kiém nghlem phai van oc can mdy vao vi tri giita, can cho bot nudc clia may
kiém nghiém va 6ng bot nuéc cdn kiém nghiém vao giita.

- Do di: Van 6c¢ do vao dé€ vach khic “0” cha vong chia khic trung vdi vach chi trén,

van 6¢ ning may kiém nghlem cho bot nudc chay sang mot ddu cla ong bot nudc. Sau
do, ctt 2 phit doc va ghi s6 khic & hai ddu bot nudc. Vian ¢ do vao dé vong chia khic
quay di M khéc va sau 2 phiit lai doc va ghi s6 khic & hai ddu bot nuée nhu da 1am, cift
ti€p tuc lam nhur vay cho dén hét 6 14an dich chuyén bot nudc.

- Do vé: Sau khi két thiic viéc do di phéi do vé ngay van &c do vio dé vong chia khic
quay di 20 -30 khéc, ti€p d6 xoay dc do ra dé s6 doc trén vong chia khic lai bing s6
doc lan cudi lic do di. Sau 2 phit doc va ghi s6 hai ddu bot nuée. Van 6¢ do ra ldn
lugt cho vong chia khac quay di M khdc va ¢t cach 2 phiit lai doc va ghi s6 khac &
hai dau bot nudc dén khi nao vong chia khic trd vé dén s6 doc “O” thi théi.

Trong qud trinh kiém nghiém phai tuan theo van 8¢ mot chiéu. Néu khong dugc phat
lam lai tir dau.

c) Phuong phdp tinh:

- Tinh vi1 tri bot nudGe:

¢=T+P

¢: Tinh bang don vi 1/2 vach khic. Sau d6 tinh khodng céch v giita hai vi tri bot
nuc: y =£,,-7,

- Tinh tr1 $6 trung binh cla bot nude tir két qua do di, vé (¢ + b ).
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Coi ¢ 1a tri do dugc (gém 4 tri s0 trai, phai). 8 1a sai s6 ngau nhién cua ¢, phuong trinh
saisdcédang §;=x+(i-4)y-I (i=1,2,3. 4)
x 12 tri 56 chinh x4c trén bot nudc tuong tng v6i 4 vi tri trén vong chia khéc ca 6c do.

y= - T tri s6 chinh xdc trén 6ng bot nudc khi vong chia khac 6¢ do chuyén di M
T

khéc, 9 1a tri s6 géc tuong tng vdi 1 khic trén vong chia khic 6c do (tinh bang giay),

y 14y 1/2 tri s khdc trén 6ng bot nudc ki€ém nghi¢m lam don vi. Dung phuong phap so
binh phuong nhé nhit dé gidi phuong trinh sai sG trén (s6 phuong trinh sai s6 bang s6
tri 6¢ do ctia mdy ki€ém nghiém )

1 1
Tacé: x = — Zif ;-7 2 ¢,
T 2

1
Y= 13 (4x -2 ¢;)
Tri s6 17 clia mbi vach khdc trén 6ng bot nudc dem kiém nghiém va sai s0 trung
- phuong clia né duge tinh theo cong thic:
_ Mg
=

ek

Wt =+0,239 17 %

i 12 sai s6 trung phuong don vi trong s6

2.3.  Kiém nghiém truc bot thily bic ngang song song voi truc ngam.
Truéc khi kiém nghiém phai diéu chinh cho chiéu dai 6ng bot nudc bang 0.4 + 0,5
khodng céch gitta hai vach khac ddu va cusi clia 6ng bot nudc.
Kiém nghiém ti¢n hanh theo 2 budc:
Buoc 1: Kiém nghiém truc clia 6ng bot thily bac ngang va truc cua ong ngim c6 nim

" trén cling mot mat phang. |

Sau khi can mdy xong, ¢6 dinh bo phan ngam van léng 6c ham thang ding, xoay 10 xo
& 6c xé dich nho thing dimg ra. Sau d6 kh& nghiéng di, nghiéng lai 6ng bot nudec bic
ngang vé hai phia truc nam ngang. Néu bot nudc khong dong day, chimg to truc bot
thily béc ngang cing nam trén mat phang véi truc ong ngam. '
Néu bot nudc chay khoi, sit dung hai 6¢ diéu chinh cho dén khi bot nudc khong di
chuyén 1a dugc.

Buée 2: Kiém nghiém 6ng bot nude bic ngang song song voi truc nim ngang cla 6ng
kinh.

Quay bo phan ngim'sao cho 6ng thuy bic ngang nam trén mot hudng voi hai 6¢ can
mdy. C6 dinh b phan ngam lai, diéu chinh 2 6c can bang may dé cho bot nude vao
giifa. Sau dé nhéc 6ng bot nudc bac ngang ra, dao nguoc ong kinh réi lai dat ong bot
thity, néu bot nudc van gilta nguyén & giita ching td truc cua ong thiy song song voi
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EA.

36

truc Ong kinh. Néu ngugce lai, phai diing 2 ¢ can may hiéu chinh 1/2 do chénh, 12
con lai sit dung G¢ diéu chinh bot thiy hiéu chinh 1am 2, 3 14n nhu vay, dén khi dat thi
thoi.

Kiém nghiém sai s6 léch tam cia ban dé nam.

Sai s3 léch tam chiéu dai clia ban d¢ ndm la khodng céch tir tam vanh chia khic cla
ban do ndm t&i tam truc quanh cua né.

Céc bude ti€n hanh nhu sau: Can bang mdy; ¢6 dinh b phan ngam; quay ban d¢ theo
chiéu kim déng h6 bat ddu tir 0° vi cif quay 30° lai doc s6 & hai kinh hién vi hai bén
ban d6 quay dén 330" 1a hoan thanh luot do thit nhat. Po di phai tién hanh 2 luot lién
tuc nhu vay.

Po vé: Tién hanh twong ty nhu do di nhung quay nguoc kim déng hé va cling do 2 luot
nhur trén.

Trong qué trinh kiém nghiém khong duge dich chuyén bo phan ngam va 6c tric vi clia
n6, khi chuyén ban do di 30° chi can chinh x4c t6i 1°.

Véi cdc gid tri v tinh dugce, 14y vi tri ban do 1am hoanh do dé vé d6 thi. V& truc doi
xuing dudng cong va duong cong ¢é dang hinh sin. Hai 14n 16n nhat cta tung d6 dudng
cong nay so vdi truc d6i ximg (dung 2f dé biéu thi ) thé hién 4nh hudng 16n nhat do sai
s léch tam ban do déi véi s6 doc chia hai kinh hién vi.

Néu 2f, > 10” thi phai tinh tr] s6 bi€n déi Ién nhdt cha v, titc 1a d6 chénh nhau giita
hai 14n doc kinh hién vi tai hai vi tri bat loi nhat. Lugng thay déi 16n nhét tinh theo
phuong phép:

- Trén do thi cta v, 18y tham s6 f, va P, ctia dudng biéu dién ham s6 sin f, 13 tung do
I6n nhit cia dudng biéu dién ham s& sin tinh tr truc d6i xing. P, 1a hoanh d6 giao
diém giita hinh sin ra truc d6i xing, tai diém do gia tri v bit ddu tang lén (diém thu
nhat ciia dudng cong chay qua truc doi xing tr duét 1én trén) déng thoi 14y f va P tiy
két qua kiém nghiém sai s6 léch tam ctia bo phan ngam.
- V€ hinh tam giac ALD troné dsAD=f

DL=f, géc ADL =P-P,
- Tir hinh tam gidc ALD dof, = AL vatinhtris6 F = f+ f,; 2F 12 tri s6 thay déi 1ém
nhat cta v khi ban do & vi tri bat loi nhét (trong trudng hgp diéue chinh bo phan ngim).
2F < 60”. Néu vugt qua phai thay méy khac.

Vidu:Védothi léch tam ban dé ndm mday WILD T3 s0' 87461
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Vé @6 thi léch tam ban do nam may WILD T3 s6 87461

30° 90 150 210 270 330 30 90 150 210 270 330
+10" | '
i’ R * . %
& 7 RN A oI
. e
0 4 ":,/f” \m__’ -
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E.5. Kiém nghiém dé chinh xdc hoat dong cta bo do cuc nho hién vi.

Xac dinh do sai hd cla bo do cyc nhé hién vi tién hanh trén 3 vi tri : 0, 120°, 240°.
Thit tu tién hanh & méi vi tri ban d¢ nhu sau:

- Pat mot cap chi cha b phan do cuc nho hién vi (trong qud trinh kiém nghiém chi
dung mot cap chi dé thoi ) lén diém “ 0 ” cta bo phan do cuc nhé (vanh do cuc nho
chi diing vach 0 ). Piéu chinh bo phan ngdm dé cho cap chi kep ding vach khic 0 cha
ban do. Sau d6 vin 6¢ do cuc nho dé cho cap chi lan lugt kep ding len 3 vach chi khic
ké nhau trén ban do: a khic chia bén trdi, b 1a khéc chia giita ndm vao diém 0 cla bo

do cuc nhd, c 1a khic chia bén phai. Sau méi lan cap chi kep lén cdc vach chia khéc
phai doc s6 trén vanh do cuc nho.

Theo thi ty nguoc lai tién hanh do lugt vé dé két thic 1an do thit nhat. Khi do di vén 6c
do cuc nho theo chiéu kim déng hé, khi do vé vin 6¢ do cye nhé theo nguge kim
déng ho.
Méi vi tri ban do phai do 6 l4n, sau mdi 14n do phai thay déi vi tri ¢ do cuc nhd di
1/6 vong do ciand .
Trong timg lan do, hiéu s& trung binh 3 s6 doc Iugt do di (van vao) va do vé (van ra) la
sai s0 hd clia bo do cuc nhd. SO trung binh ¢tia cdc hiéu d6 khdong vugt qua 1/100 vong
do cuc nho. Tri gid riéng biét clia timg hiéu d6 cling chi duge bién doi < 1/100 vong do
cuc nho.
Tatinhduwgc: p, =b-a-dodi

p,=c-b-dodi

va p,, p, khi do v&. Tri trung binh dai s6 gitta do di, vé cuay,, v, 1a tri s6 “Ren” so luge
chia b phan do cuc nho hién vi. Sau khi do sai s§ hd xong, dua vao vi tri s6 “Ren” do
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dé dat bo phan do cyc nhd hién vi lan cudi cling.

Xic dinh “Ren” ciia b do cuc nho hien vi.

Néu bo phan cuc nhd c6 2 cap chi, tinh theo cong thirc:
y=p-9%

Trong dé: p=b - a : q - 56 doc khi kep chi bén trdi kep diing vach chia khic bén tréi
ban do, b 12 56 doc kep chi bén phai kep ding canh dé, 8 12 s6 chénh khoang cach thuc gitia
hai cap chi véi khoang cdch chudn cla n6 ( ddi véi WildT3 122’ ). Khi chi ¢6 mét cap chi
thi: y = p.

D61 véi cic méy do tam gidc hang 4, cdp 1, 2 thudng bo phéan cyc nho chi cé 1 cap
chi, nén ta chi xét cdch xdc dinh p.

Pé xac dinh p phai do di, do vé. Luot do di quay bo phan ngim theo chiéu kim dong
ho, lugt vé do theo chiéu ngugc kim déng ho.

Tai méi vi trf dit b phan ngdm phai 1an luot tién hanh doc s a, b, 1am lién tiép 3 1dn tinh
“hiéu s6 ( b-a ) va s6 trung binh cia 3 tri 56 ( b- a ) tai timg vi tf. S6 trung binh cha ta ca
c4c tri s6 (b - a) 1a tri s6 chinh xdc nhat ciap (P =by -2, Pr=0-bPr=b1- 2, Pn=

. ¢, - by ... ). Phdi xdc dinh “Ren” cho timg kinh hién vi.

“Véi cac may kinh vi nhu WildT2, Theo O10A, ... “Ren” clia b do cuyc nhd 1a 17 khong
dugec vugt qua + 17 vov..

Néu s6 Ren viot qua han sai cho phép thi phai diéu chinh vi i kinh hién vi (sau khi diéu
chinh phai x4c dinh lai Ren ) hoac ding tri s6 Ren dé chi chinh tri do géc.

Hiéu chinh vao tri do géc nhu sau:

- Néu s6 doc phiit qua hai kinh hién vi A, B giong nhau c6 thé tinh s6 cai chinh Ren
vao tri trung binh cua sé doc A, Bt

Trong d6: n, - tri khoang chia vach khéic ctia ban do

1

m=5(m+h)
1

o, :§(a+b)A
1

oy =E(a+b)B

- Néu s6 doc phit cia 2 kinh hién vi A, B khong giéng nhau thi ¢6 thé ditng cong thic
dudi day tinh s6 cai chinh Ren vao s6 doc A, B

{(a+Db)
2 no

Ay =y

Kiém nghiém va hiéu chinh 2C.

Tri s6 2C chinh [ sai s6 do truc nim ngang khong vuéng géc vdi truc ngam.
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Kiém nghiém cé thé thuc hién trong phong hoac ngoat trol. D&t v6i tam gidc hang 4,
GT,, GT,, BC,, DC, thuong kiém nghiém va hiéu chinh ngoal wdi.
Cic budc tién hanh nhu saw:
- Can biing may chinh x4c;

- Chon 3 dén 5 didm do, c6 kKhoang cach gan nhu nhau, nhung theo chicu cao khéc
nhau. Tién hanh doc tr1 goc (hudng) theo timg diém doc tai hai vi tri ctia ban d (thuan,
d40). Tinh tri 2C theo cong thic sau:

2 =(B-T) - 180

Véi may c6 do chinh xac du xich ( bd cuc nho ) 17, sai 80 2C = 6. véi mdy c6 do
chinh xac du xich 1a 37, ¢a1 86 2C < 127...

Néu vuot qué han sai trén phai tién hanh hiéu chinh. Qud trinh hiéu chinh nhu sau:

D-T-180°
2 *

-Tinhtri C =

' Tinh tri s6 khi do dao (ban do bén phab).

p,=bxC Néu C>0thiwa (-)
NéuC<0thicf_)ng(+)

Sau d6 dat tri sO trén ban do va du xich bing D, khi do vach chit thap chuyén khol vat
do. Sit dung hai 6c trdl, phai di chuyén cho giao chu thap tring voi vat do. Tién hanh

5 - 3 Jan nhu vay. Sau do Kidm tra qua 2 vat thap nhat. cao nhit. Néu dat han sal col
nhu 1a duogc.

_Kiém nghiém va hiéu chinh M,.

Sai s& vach chi tiéu hoac truc chi tieu (0" - 360° ) Khong song Song v6i truc nam
ngang cua bot thiy trén ban do ding hodc sal s& khong vuong goc giua vach chi ti€u
va truc dimg cta bo phan tu dong goi 1a M,,
- Kiém nghiém M, nhu saw:
Can bang may, ngim 3 muyc tiéu 6 chiéu cao khac nhau (d6 chénh cao cang cao cang
(5t ). Tai vi tri ban do trai (do thuén) doc tri s6 Z.,, quay dao 6ng kinh, ngam lai cac vat
dé6. sau khi can bang bot thay, doc tri Z,, tinh tri My
(2, +25)=360°

o 2
Qui dinh M, < 3 t,rong d6 t - do chinh xdc du xich v6i (may Tp, cOt = 1"thi M, <
3" véi mdy Set3Bc6 t=3"thiM, < 9”...).
Néu M, vugt han sai, phai tién hanh hiéu chinh.
- Hiéu chinh nhu sau:

Quay Ong kinh ngam vao vat vira kiém nghiém. Dat trl §0: Zo - Z, = M, trén ban do,

du xich. Khi do chit thap Wéi chi lech khoi vat. Higu chinh gqua 6c¢ trén, dudi sao cho
tring khit. Thuc nghiém 2.3 1an nhw higu chinh 2C.
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Phu luc G
GIOI THIEU MAY THU GPS VA PHAN MEM TRIMNET+

Gidi thiéu tém tit may GPS.

Hién nay, nuéc ta di nhap kha nhiéu mdy thu GPS cta cic nude nhu: My, Phap, Nhat
LA :

Nhin chung cac loai mdy déu c6 cdu tao giéng nhau vé co ban. Phan riéng biét thudc
vé chi ti€t cha timg loai theo nhu cau sir dung. Dudi day gidi thiéu cic bd phan cia
mdy thu GPS - Ashtech P-12.

Cdu tao cua mdy thu.
B6 mdy thu c6 3 bo phan co ban: Ang ten, mdy thu, nguén dién.

- Ang ten bo thu dai cuc hep, c6 hop nhya chong am uét bao vé, duge dat trén dia co
chinh x4c lam bing kim loai. Phia dudi ¢ bo tiéu khuyéch dai dam bao cho tin hiéu di
manh dé truyén v6i mdy thu qua cdp n6i dai dén 30m, trén dia c6 8 16 hinh chan ché
diing dé ludn thudc chuyén dung va do do cao ang ten khi né duoc dinh tam trén gia ba
chan tai diém do.

- Ngudn dién 1a mot cap acquy. Mdi chi€c ddm bao di¢n the tir 10 - 30volt. Chiéc thi
hai dugc 1ap tiép khi dién th€ cia chi€c kia bi tt xudng dudi 10 voit dé dam bao cho
may thu lam viéc lién tuc trong thoi gian do. Ciing ¢6 thé 1dp ca hai vao may thu cling
mot 1an.

- M4y thu cé man hinh thiy tinh thé & mit trudc v6i 8 hang hién thi. Méi hang 40 ky tu
dé thong bdo tin titc hudng dan sit dung mdy theo cich doi thoai Nguoi - Mdy. Phia
dusi man hinh cé hai niim chi chiéu chuyén déng phai, trdi vA mot nim ¢é chit “C”

. dung dé xéa dit kién dang nhap. Bén dusi man hinh ¢6 hai nim chi chiéu chuyén dong

1én xudng vi mot nim cé chit “E” diing dé¢ nhap dit liéu va chuyén vé man hinh hién
thi chinh (tvong ty nhu nim ENTER cta mdy vi tinh). Mat sau clia may thu ¢6 hai
cOng néi ngudn dién vao, ¢é nim tat, bat may ¢6 cdng nhap tin hiéu phdt tir mdy chup
anh (khi dung phoi hop may thu GPS va may chup anh hang khong dé x4c dinh toa do
khong gian tam chiéu anh).

Céng noi ang ten va hai cbng loal RS - 2322 dé truyén di liéu thu dugce tir mdy thu
sang mdy tinh, cling nhu ding dé trao d6i céc tin hiéu truyén thong khéc voi may thu.
Man hinh clia may thu ¢é 13 man hién thi chinh, trong dé ¢6 6 man hién thi dung dé
diéu khién, con 7 mian hinh diing d€ théng béo tin tic. Sau day gidi thiéu chic nang
clia cdc man hinh hién thi chinh:

- Man hién thi s6 0:

Thong tin vé tinh hinh thu, bat vé tinh trén bau trdi. N6 cho biét vé tinh di bat duge va
cdc kénh thu tuong tng, chat luong cia cdc tin hidu thu duge.

- Man hién thi s6 1:
Thong tin vé quy dao vé tinh, cho biét phuong vi va do cao cua vé tinh so v4i mit
phang chan trdf clia diém quan sdt. Tinh trang hoat dong cua vé tinh, ty s6 gilta cudng

do tin hiéu va do nhiéu, do chinh xdc cua khoang cdch do duoc giita vé tinh va mdy
thu.
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- Man hién thi s6 2:
Cho biét d6 Vi, do kinh ctia diém quan sat dén do, phiit t6i 4 s6 le. do cao dén m, téc do
chuyén dong so véi mat dat. Thoi gian va khodng cich t6i diem cin dén, do 1¢ch so voi
huéng noi diém xudt phat va diém cin dén.
- Man hién thi s6 3:
Thong tin vé tinh hinh thu dif li¢u. N6 cho biél 56 vé tinh dang duge quan sat, khodng
thoi gian ma tin hiéu vé tinh di thu hay bi gidn doan.
- Man hién thj s6 4:
Piéu hanh ché do hoat dong clia mdy thu: do pham vi phét séng, diat chuong trinh do,
sit dung tin s6 ngoai Vi.
- Man hién thi s6 5:
Piéu hanh ché do do vi phan thoi gian thuc.
- Man hién thi s& 6:

Didu hanh di theo cde didm cho trude. C6 thé lwu nap vao bo nhd clia may thu 99 diém
cho trudc trén tuyén di.

- Man hién thi s6 7:

Chon vé tinh: N6 cho phép chon cédc vé tinh ma ta muén sit dung. Theo ché d¢ tu dong
thi méy thu tu chon va thong bdo vé tinh nao da dugc chun dé thu bat. Néu da chon
nhung khéng thu bt duge thi mdy thu s€ chon vé tinh khdc thay thé. Néu theo ché do
4n nut thi ngudi do an nit chi dong ddnh dau cdc vé tinh can thu bét sir dung.

- Man hién thi s6 &:

Piéu hanh hé thong, né tiép nhan mot s6 lénh diéu hanh he thong, déng thot hién thi
danh muc céc tép dit kién, nén trong bo nhd clia may ¢ céc 1énh xu 1y tép nhr sau: lap
tép, md tép, xoa Ep.

- Man hién thi s6 9
Diéu hanh thong tin vé diém dat méy va dot do (Session).
- Man hién thi 6 10:

Thong tin toan canh vé vé tinh trén bau troi. N6 cho bi€t toan canh phan bd hién thoi
clia cdc vé tinh trén bdu trdi chia diém dit may ciing nhu vét quy dao clia ching trén so
d6 hinh chiéu cuc. So dé gom 3 vong tron déng tam, dac trung cho 3 vong tron déng
cao 0°, 30°, 60° va hai dudong vuong géc vdi nhau dic trung cho cdc hudng Déng, Tay.
Nam, Bic. Tam vong tron ting vai vi tri thién dinh cia diém quan sét. Vi tri clia v€ tinh
dugc thé hién bing ky higu, khi né mét tin higu trén bau trdi cia di€m quan sdt va bang
k¥ hieu H khi né dugc thu bat.

- Man hién thi s 11.

Théng tin vé thisi gian “nhin thay” v¢ tinh. N6 cho biét nhimg vé tinh s& xuét hién trén
bau troi clia diém quan sat va khoang thoi gian nhin thay ching tinh theo truc thoi gian
tir Oh - 24h. Néu vj trf cha diém quan sét da dugc nhap tir truée ctia bo nhd vao mdy thu
(theo man hién thi s& 4) thi man hinh 6 11 s& cho ngay cdc thong tin nay. con néu
khong thi phai chd khodng 12 phut dé mdy thu kip tich liy dif kién do ma tinh ra vi tri

41



14 TCN 22-2002

G.2.

42

clia diém quan sit va trén co s¢ d6 € cho ra thong tin cdn thiét cha man hién thi.
- Man hién thi s6 12:

biéu hanh Bar code.

Chuong trinh binh sai luéi triac dia Trimnet+

Chuong trinh binh sai Trimnet+ 12 chuong trinh do hang Trimble san xuit nhim binh
sal cac ludi toa d6 hén hop gém luéi GPS (GPS network) va ludi mat dat (terrestrial
network). Ludi mit dét bao gém céc loai tri do géc, hudng, canh, phuong vi, dé cao.
Ludi GPS chi chap nhan cic tri do (& dang hé 2 binary) do thiét bi ctia Trimble thuc
hién gom tri do finh (static observation) va do dong (kinematic observation). Chuong
trinh nay bao goém cdc module chinh nhur sau:

1) Chuan bi cdc tri do GPS;

2) Chuén bi céc tri do mat dat;

3) Xéc dinh kiéu tinh phuong sai cdc tri do;
4) Xac dinh hé quy chi€u cho binh sai;

5) Xay dung moé hinh Geoid;

6) Binh sai lap mét mat d€ wéc luong phuong sai tri do va mit khdc dé loai cac sai
5O tho;

7) Binh sai chinh x4c va danh gid do chinh x4c sau binh sai.

Trong cdc phdn sau sé gidi thiéu chi tiét titng module ciia chuong trinh nay:

1. Chudn bi cdc tri do GPS.

Cac tin hi¢u GPS sau khi thu duge tir vé tinh sé& duoc x1r 1y theo cédc baseline bing phén

mém GPSurvey, két qua xr Iy cdc baseline duge dua vio phan mém Trimnet+ dé xir Iy
ludi toa d6. Phan mém Trimnet+ s& thuc hién cdc dong tic sau:

- Tinh hiéu chinh cdc tri do GPS vé mit mdc;

- Kiém tra cdc tri do thong qua cic sai s6 khép hinh tao nén boi cac baseline;

- Kiém tra va hiéu chinh cdc sai s6 hé thong;

- Kiém tra va loc cdc sai s6 tho:;

- Xdc dinh cdc tri do ¢6 chat lugng kém dé loai bo.

2. Chuan bi cdc tri do mdt dat.

Céc tri do mét dét & dang do géc, do hudng, do canh, do phuong vi, do do cao dugc dua
vao & dang tir s6 do kém theo cdc gid tri do cao diém ngim, do cao cot tiéu, cic y&u 16
quy tam. D¢ chinh ly cdc ludi mat dat ching ta phai lua chon xong hé quy chi€u va
mo hinh Geoid (s€ néi t6i trong cdc module sau). Chuong trinh thuc hién cdc chitc
nang sau:

- Tinh hiéu chinh quy tam;

- Binh sai tram mdy d¢ ¢6 dugc cdc tri do trung binh quy vé mit moc;

- Dung do hinh luéi toa do tir tap hop céc tri do;

- Tinh loa d6 gin ding cia cdc diém trong luéi;

- Tinh céc 6 hiéu chinh do chiét quang;

- Tinh cdc $6 hiéu chinh do trong luc;

- Tinh cdc s6 hi¢u chinh tri do vé ellipsoid quy chi€u: 2 s6 hiéu chinh hudng, s6 hiéu
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chinh chiéu dai;
- Kiém tra cdc tri do thong qua sai $6 khép trong lu6t;
- Kiém tra va loc cdc saj s6 tho;
- Xdc dinh cac tri do c6 chat luong kém dé loai bo.
3. Xdc dinh kiéu tinh phitong sai cdc tri do;
Chuong trinh nay cho phép xdc dinh mot s& ki€u ude lugng phuong sai tri do trén co
s& gia tri phuong sai tién nghiém da dua vao kem theo véi tri do (sai s6 do theo dénh
gia so bo). Chung ta ¢6 thé tinh theo su lua chon tr dong cia chuong trinh hodc phén
theo timg nhém tri do (theo loai tri do va theo dieu kién do ).
4. Xdc dinh hé quy chiéu cho binh sai;
Hé quy chi€u cho binh sai ¢6 thé lva chon theo hai dang:
- Toa do tric dia trén mot elipsoid quy chiéu bat ky;
- Toa do phing theo mot s& ludi chi€u phd bién .
S. Xdy dung mé hinh Geoid,
Chuong trinh lva chon mé hinh Geoid toan cau EGM-96 nhu mot mé hinh méc dinh.

. Chuong trinh tinh todn moé hinh Geoid toan cau phu hop véi lanh thé dua trén mot so
gid tri do cao Geoid da biét theo 2 phuong phap:

- Phuong phép phan du (residual) 1a ki€u hiéu chinh mo hinh dua vao do 1éch giita
gid tri do cao Geoid thuc va mo hinh EGM-96;

- Phuong phap séng (undulation) 12 ki€u tinh chi dya vao gid tni do cao Geoid thuc
trén ldnh tho.

.- Trong trudng hop xay dung hé quy chi€u dia phuong chiing ta can phai xay dung
Geoid theo elipsoid quy chi€u dia phuong. Luc d6 chi ¢6 thé s dung phuong phip
séng dé xay dung mo hinh Geoid dia phuong.

6. Binh sai ldp mét mdt dé wéc lugng phuwong sai tri do va mdt khdc dé'logi cdc sai 56

thé.

Sau khi chudn bi xong toan bd tap hop tri do di do tin cay ching ta ti€n hanh tinh

todn binh sai. Pay 12 mét qua trinh tinh 1ap nhiéu 14n, sau méi 1dn lap diéu kién sai s&

trung phuong chudn cia luéi bing 1 (m, = 1) duge ki€m tra dé quyét dinh budc ti€p
theo:

- Tinh ti€p néu m, c¢é xu hudng hoi tu vé 1.

- Thay déi lai cach uéce lugng phuong sai tri do néu xu hudng m, khong hoi tu.

- Loai bo thém tri do néu I4n binh sai d6 phat hién them sur tic dong clia céc sai s6 tho.

- Dimg may néu m, khd gan 1 v6i mot xdc xuat du tin cay.

7. Binh sai chinh xdc va danh gid dé chinh xdc sau binh sai.

Sau 1an binh sai cudi ciing, chuong trinh tién hanh ddnh gia d6 chinh xdc mot dai
lugng bit ky cia tudi theo chi dinh. B chinh xdc ctia toa do tuong doi vdi tuyét doi
duoc thé hién bang cdc ellips sai so.

Sau binh sai chuong trinh cho phép thé hién cdc bi¢u d6 tan xuét s6 hiéu chinh ri do
(hiéu gitta tri binh sai va tri do) dé kiém dinh tinh chuan cta phin bé xdc suat cua tap
hop tri do.
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GSS1 System Dlagram

Hé thong xir Iy GPS.
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Phuluc H
MAY TOAN DAC DIEN TU
Mot sé may toan dac dién tir 6 chinh xac cao.

Hién nay & nudc ta va trong nganh thiy loi da nhap kha nhiéu may toan dac dién tlr ¢
do chinh xdc cao dén siéu chinh xdc (vé géc mp < 3”7, vé canh ms/s < 1/100.000) nhu:
TC 720, DTM 700, DTM 520, DTM 420, SET 3B... ctia Thuy S§, Nhat.

Nhin chung c¢dc mdy toan dac déu ¢6 mot s6 bd phan chinh sau:
- May kinh vi dinh v1:

Giéng nhu cdc mdy kinh vi khac, nhung qué trinh do géc bang, ding, khoang céch
duge néi két quang hoc v6i cic mach IC dé chuyén qua bo mdy tinh tu dong bdi nguén
héng ngoai.

- Mdy phat nguén héng ngoai do nguén dién cua acquy ¢é dién thé tir 6-12V. Acquy
dang kho va cé bd nap chuyén ding. Bo phat quang héng ngoai theo nguyén 1y léch
pha dén mit guong va dugc phan héi. Bo phan nhan phan héi qua IC tinh, hién thi lén
man hinh cta bo phan tinh céc tri 6 géc ngang (HAR), géc thién dinh (ZA), khoang
cach hién (D, S), tri chénh cao (Ah).

- Bo phan mdy tinh nhan va tinh tri s6 géc ngang, dimg, khodng cdch nghiéng, bang,
chénh cao, toa dé E(y), N(x).

Két qua 1a qua mdy toan dac dién tlr xdc dinh duge cdc tri goéc ngang, ding véi do
chinh xac dén 1” - 3”, khoang cdch dén mm, cao toa d¢ x4c dinh d&n mm. Tri s&
khoang cach chénh nhau giita 3 1an do di, do vé dat:

AS/S < 1/100.000.
Sau do 14y tri trung binh.

Cic tri cao do H,, toa 40 X(N), Y(E) dugc ghi trén dia dang SDC hoéc fildbook, trit
qua may tinh do v& tryc ti€p ra ban dé dia hinh, mat cat, tinh khéi lugng... Theo céc
phdn mém: SDR ciia Nhat, SURFER ctia M§ ho#c Autocad land development...

Cao d6 xac dinh qua cic mdy toan dac dién tir sau khi binh sai ¢6 thé dat thily chudn
hang 4, phuc vu do v& binh d6 ty 1& 16n tir 1:5000 + 1:200.
Kiém nghiém, hiéu chinh may.
M&di may toan dac dién tir déu c6 mot s6 ciu tao riéng biét. Viéc hiéu chinh va kiém
nghiém cho timg loai may déu phai tuan theo catolog k¥ thuit kém theo. Dudi day quy
dinh nhimg budc chung cho cic loai mdy toan dac dién tir hiéu chinh cdc y&u t§ goc,
d6 dai qua bai tuyén gbc qudc gia.
Nudc ta hién nay c6 4 bdi tuyén g6c: gan cau Thang Long Ha Noi, Xuan Mai Hoa
Binh, Pa Lat va Phd Tho thanh phé H6 Chi Minh.
a) Kiém nghiém tri do géc qua ludi tuyén goe, qua nhing phuong phap do toan vong
véi 9 vong do. Két qua sai s& trung phuong tni do tinh theo céng thic:

[vv]

n—1

m== <3
Trong dé:

45
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v - 56 hiéu chinh gifta tri géc do va tri géc géc tinh tir toa d6 luéi.
n - s lan do.

b) Kiém nghiém he théng guong (guong sao, guong don, guong kép, guong 3, guong chim).

Kiém nghiém hé thong guong qua bai kiém nghiém quéc gia (sai s6 do géc dén 0,17,

sai s0 do canh dén ms/s < 1/1.000.000). Véi cac diém chuén: guong sio vdi khoang
cach D < 1000m, guong doi (ba) véi D < 2000m, guong chiim véi D < 3000m.

- Qua trinh tién hanh nhu sau:

-+

+

+

Doi tam guong va can bing qua gid, bot thuy;
Can bang va doi tam may qua 3 6¢ chan;

Bat nim “Starts” khoi dong mdy Khi da dinh huéng dén gwong qua bo phan ngam
kinh vi. Khi qua may kéu “tit, tit” déu cling véi dén do tin hiéu, chimg to may hoat
dong tot.

Lin luot do géc ngang, ding, chénh cao Ah, khoang cdch nghiéng (D), ngang (S) ba

1dn véi sai s6 trong han sai:
8B < 17+ 37 (ty loai may)
Ah < 3mm

AD/D < 1/100.000

Poc toa do E(y), N(x) cha cac di€m chudn trong ludi géc. So sanh véi tri gdc dam

bio Ax = Ay < 0,005m,

Tinh dién tich kiém tra theo cong thic:

28 = ZX1 (Fia1 - Yir) = Zy1 (Kig - Xiaa)
Tinh thé tich kiém tra theo cong thirc:

v=[""(b+aH")dH = bHgh+ HH““

¢) Hiéu chinh tri do dai.

Hiéu chinh do dai canh do qua mdy toan dac dién tir gobm ¢6:

Hiéu chinh do dai do chénh cao gifta chiéu cao guong do (J,) va chiéu cao may (J,).
h=1,-71,
8, = - h¥/2D

Trong d6: D - Khoang cdch doc trén may.

Hiéu chinh do dai do d¢ cao trung binh ctia canh do v&i mat nude bién.

8S, = -D x (H/N,)

Nm = ? ]
J1—e’sin” B
Trong do :
B-Vido

a = 6378248m - ban truc Ion.
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e =0,006893421623
H,, = (HA + HB)/2 - A,B la hai d4u canh do.
- Hiéu chinh d¢ dai khi chuyén vé kinh tuyén giita ctia lu6i chiéu GAUSS.
3S; =D x (Ym?/2R?)
Trong dé:
Ym - tung d¢ tinh bang km tir khu do so véi kinh tuyén giira.
R - ban kinh trai dat.

- D0 dai cudi cling cuia chiéu dai canh bing:

S” =Dy, + 8S, + 8S, + 8S,
H.3.  May toan dac dién tir.

W

bo qua bo dim

Do dia hinh biing 56 dién

SET2B, SET3B, and SETAB are identical in design concept and operation, differing only in performance
specifications

A
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H.4. Cic loai guong va gia do.

APS11

APS12

APS34

APS14

for Standard yoke mounting system EDM

for long distance range

L ] |
b el A
| = [ |
/ | / A A
\ / * - |
- / b -‘
APS11P APS12P APS13P OR1PA PRIPF CPS11P

|
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Phu lue LL
G101 THIEU KET QUA BINH SAI BANG PHUONG PHAP TIEP
O PIEU KIEN (THAM KHAO)

Vi du: Thanh qud tinh todn binh sai ludi mat bing Puong chuyén dé cdp I -
tuyén Thdi Binh.

Chi tiéu k¥ thuat ludi

1. Téng s6 diém: 51
2. S6 diém goc: 3
3. S$6 diém mdi lap: 48
4. SO lugng goc do: 49
5. S6 lugng canh do: 50
6. Géc phuong vi do: 0
. S6 liéu khdi tinh
- ‘ . Toa do
SoTT Tén diém
X (m) Y (m)
GPS 3 2261858.452 18627349.526
2 GPS 4 2261436.024 18627675.275
GPS 1 2262529.634 18625814.740

Bang thanh qua toa do binh sai

S6 Ky hi¢u Toa do Sai s6 vi tr diém
TT diém X (m) Y (m) Mx My Mp
1 DC 2263021.650 18626264.772 038 041 056
2 C29 2263610.003 18626517.807 058 086 104
3 C30 2264104.186 18626753.180 076 123 144
4 C31 2265300.951 18626262.068 049 208 214
5 86 - 2h 2265574.308 18626949.941 044 227 231
6 C32 2265616.797 18624485.970 116 230 258
7 C33 2265945.723 18623361.107 193 .249 315
8 C34 2266762.252 18622137.472 273 295 402
9 C35 2269093.425 18622009.761 283 424 509
10 C36 2269406.355 18621923.392 288 .440 526
11 C37 2269499.898 18621821.802 293 445 533
12 C38 2270435.389 18621322.626 318 487 582
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13 C39 2271723.079 18620805.587 .343 344 543
14 C40 2273171.433 18620127.500 376 .610 116
15 Ca1 2274147.075 18619890.411 388 655 761
16 C42 2275110.028 18619394.894 412 700 812
17 C43 2275691.807 18617478.795 Sl 27 .888
18 C44 2276880.700 18616721.553 552 182 957
19 Gl 22777381.595 18616628.538 557 .804 978
20 ph&2h 2277789.07% 18616554.022 561 825 998
21 M(C82 2277892.619 18616540.410 562 831 1.003
22 x26 2278190.063 18616467.198 566 .849 1.021
23 Xx25 2278757.348 18616145.522 587 .892 1.067
24 82-1t 2277877.022 18618083.037 491 825 960
25 Cé 22777495.929 18618306.715 482 .808 941
26 C7 2276733.593 18619029.782 451 76 897
227 C8 2276611.337 18619980.239 412 170 873
+28 C9 2276333.880 18620401.232 394 758 854
29 C10 2276128.400 18620578.593 387 748 842
30 Cl1 2275914.395 18621005.758 367 137 824
31 Cl12 2275335.501 18621681.718 336 708 7184
32 C13 2274844.195 18622147.461 313 682 751
33 Cl4 2274190.030 18622474.589 297 647 12
Bang tuong hé vi tri diém
N% diém ddu | N% diém cudi | Chiéu dai Ms Ms/S Phuong vi M(a)
(m) o" "
DC C29 640.457 .014 1/45300 231616.54 16.26
GPS1 666.796 014 1/46700 | 2222655.73 16,86
C29 C30 547.373 014 | 1/40100 | 252804.48 15.86
DC 640.457 014 | 1/45300 | 2031616.54 16.26
C30 C29 547.373 014 | 1/40100 | 2052804.48 15.86
_ C31 1293.614 018 1/73500 | 3374118.34 15.63
C31 C30 1293.614 | .018 | 1/73500 | 1574118.34 15.63
86-2h 351.598 013 | 1727900 | 3210146.34 15.57
86-2h C31 351.598 013 1/27900 | 1410146.34 15.57
C32 1555.552 019 1/81700 | 2713354.70 15.49
C32 86-2h 1555.552 | .019 | 1/81700 | 913354.70 15.49
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C33 1171.968 017 1/69000 | 2861758.75 15.06
C33 C32 1171.968 | .017 | 1/69000 | 1061758.75 | 15.06
C34 1471.054 019 1/79300 | 303425438 14.43
C34 C33 1471.054 | .019 | 1/79300 | 1234254.38 | 14.43
C35 2334.669 | 023 | 17100900 | 3565151.25 | 13.67
C35 C34 2334.669 | .023 | 1/100900 | 1765151.25 | 13.67
C36 324.630 | .012 | 1/26100 | 3443413.59 | 13.49
C36 C35 324.630 | .012 | 1/26100 | 1643413.59 | 13.49
C37 138.097 011 | 1/12100 | 3123818.65 | 13.35
C37 C36 138.097 011 1/12100 | 1323818.65 13.35
C38 1060.339 016 1/64800 | 3315456.50 13.16
C38 C37 1060.339 | .016 | 1/64800 | 1515456.50 | 13.16
C39 1387.615 018 1/76600 | 3380724.02 13.05
. C39 C38 1387.615 018 1/76600 | 1580724.02 13.05
' C40 1599.228 019 1/83200 | 3345443.46 13.11
C40 C39 1599.228 019 1/83200 | 1545443.46 13.11
C41 1004.036 | .016 1/62500 | 3462029.07 13.31
Két qua danh gia do chinh xic luéi
1. Sai s0 trong s6 don vi M = 4.32"
2. Diém yéu nhat (x25 ) mp =.819 (m)
3. Chiéu dai canh yéu: (MC82 - ph82h)ms/s = 1/11500
4. Phuong vi canh yéu: (DC - GPS1) ma=13.71"
Bang tri do, s6 hiéu chinh va trij binh sai géc
So Ky hiéu géc Tri do 56 CC S6 H.C . | Tri binh sai
TT | Trdi Gitta Phai o"" m.ph. (") 0""
1 GPS1 DC C29 1604921.00 -.35 A1 1604920.77
2 DC C29 C30 1821148.00 -.35 21 1821147.86
3 C29 C30 C31 1321314.00 -.55 .30 1321313.75
4 C30 C31 ‘86-2h 1632028.00 - 47 35 1632027.88
5 C31 86-2h C32 1303208.00 -.10 .35 1303208.25
6 86-2h C32 C33 1944404.00 -12 14 1944404.02
7 C32 C33 C34 1972456.00 -.36 02 1972455.66
8 C33 C34 C35 2330858.00 -.98 -.06 2330856.96
9 C34 C35 C36 1674223.00 -.82 A7 1674222.34
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10 C35 C36 C37 1480405.00 -.13 18 1480405.06
11 C36 C37 C38 1991638.00 -32 18 1991637.86
12 C37 €38 C39 1861228.00 -.69 21 1861227.52
13 €38 C39 C40 1764720.00 -.84 .28 1764719.44
14 C39 C40 C41 1912546.00 -.74 35 1912545.61
I5 C40 C41 C42 1662545.00 -.59 44 1662544.85
16 C41 C42 C43 1340709.00 -47 47 1340709.00
17 42 C43 C44 2203658.00 -53 .18 2203657.64
18 | (43 C44 Gl 2015836.00 -.50 19 2015835.69
19 C44 Gl ph82h 1800907.24 =27 00 1800906.97
20 Gl ph82h MCRg2 1825235.00 -.15 .00 1825234.85
21 | ph82h | MC82 x26 1733942.00 -.12 .00 1733941.88
22 | MC82 x26 x25 1641621.50 -.26 .00 1641621.24
23 C44 Gl 82-1t 2614228.00 -.30 24 2614227.94
224 Gl 82-1t C6 2582358.00 -.03 .60 2582358.56
25 82-1t Co6 C7 1665528.00 35 59 1665528.93
26 Co6 C7 C8 1404354.00 27 .63 1404854.89
27 C7 C8 9 2060326.00 12 .80 2060326.92
28 C8 C9 Cl10 1954848.00 15 84 1954848.99
29 C9 Cl10 Cl1 1572434.00 13 85 157243498
30 Cl10 C11 Cl2 1935758.00 24 .90 1935759.15
31 Cl1 Cl12 Cl3 1855710.00 33 .96 1855711.29
32 Ci2 Cl13 Cl4 1965405.00 .36 98 1965406.34
33 C13 Cl4 Cl15 1893934.00 54 95 1893935.49
34 Cl4 Cl15 Cl6 1875331.00 .68 .87 1875332.56
35 | Cl15 Cl16 C17 1501120.C0 .69 5 1501121.45
36 Cleé C17 MC84t 1424653.00 41 A7 1424654.18
37 Cl7 MC84t Cl18 2583430.00 .36 91 2583431.27
38 | MC84t | Ci8 Cl19 2100558.00 42 18 2100539.19
39 Cl8 C19 C20 1304221.00 58 67 130422.25
40 Cl19 C20 C21 1524702.00 78 55 1524703.33
+1 C20 C21 86-2t 1695026.00 Sl 61 1695027.12
42 C21 86-21 C22 1754626.00 45 .69 1754627.13
43 86-2t C22 C23 2302515.00 D5 .83 2302516.38
44 C22 C23 C24 1764001.00 49 13 1764002.22
45 C23 C24 C25 1994215.00 55 67 1994216.22
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46 C24 C25 C26 1771246.00 69 48 177124718
47 C25 C26 CC4 1922053.00 A4 32 1922053.76
48 C26 CC4 GPS3 2810922.00 03 26 2810922.29
49 CC4 GPS3 GPS4 230660.00 06 21 230700.27
Bang tri do, s6 hiéu chinh va tri binh sai canh
S6 Ky hiéu canh Tri do S6 cai chinh 56 hiéu chinh | Tri binh sai
TT | d.1 d.2 (m) Elip | Gauss (m) (m)
1 GPS1 DC 666.666 .000 .130 000 66.796
2 DC C29 640.331 000 126 000 640.457
3 C29 C30 547.265 000 108 000 547.373
4 C30 C31 1293.359 .000 255 001 1293.614
5 C31 86-2h 351.529 .000 069 .000 351.598
-6 86-2h C32 1555.251 .000 301 000 1555.552
“7 C32 C33 1171.746 .000 222 .000 1171.968
3 C33 C34 1470.7781 000 273 001 1471.054
9 C34 C35 2334.240 000 428 001 2334.669
10 C35 C36 324.570 000 059 .000 324.630
11 C36 C37 138.072 000 025 .000 138.097
12 C37 C38 1060.146 .000 193 000 1060.339
13 C38 C39 1387.364 .000 250 001 1387.615
14 C39 C40 1598.942 .000 286 001 1599.228
15 C40 C41 1003.858 .000 178 .000 1004.036
16 C4a1 C42 1082.774 000 191 .000 1082.965
17 C42 C43 2002.128 .000 346 001 2002.475
18 C43 C44 1409.329 000 238 .001 1409.568
19 C44 Cl 000 .000 509.155
20 Gl ph82h 414.176 .000 .069 000 414.245
21 ph82h | MC82 104.413 .000 017 .000 104.430
22 | MC82 X26 306.271 .000 051 .000 104.430
23 X26 x25 652.032 .000 109 .000 652.141
24 Gl 82-1t 1536.280 .000 261 .000 1536.540
25 82-1t Cé6 441.811 .000 076 .000 441.887
26 Cé C7 1050.523 000 182 .000 1050.705
27 C7 C8 958.120 000 .169 .000 958.288
28 C8 9 504.110 000 090 .000 504.199
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29 9 Cl10 271.391 .000 049 .000 271.439
30 Cl10 Cl1 477.688 .000 086 000 477.774
31 Cl1 Cl2 889.806 .000 161 000 889.967
32 C12 C13 676.853 000 124 .000 676.977
33 Cl13 Cl4 731.265 .000 135 .000 731.399
34 Cl4 Cl15 1109.285 .000 205 000 1109.490
35 CI15 Cl6 1137.672 .000 212 000 1137.883
36 Cl6 cl7 1398.680 .000 262 -.001 1398.942
37 C17 | MC84t 861.396 000 - 164 000 861.560
38 | MC84t| Cl8 915.990 .000 175 000 916.165
39 Cl8 C19 477.777 000 091 .000 477.868
40 Cl19 C20 1494.802 .000 286 -.001 1495.087
41 C20 C21 1400.714 .000 271 -.001 1400.984
.42 C21 36-2t 1010.351 .000 198 .000 1010.549
- 43 86-2t C22 1497.456 .000 2.99 -.001 1497.754
44 C22 C23 919.107 000 185 000 919.292
45 C23 C24 599.488 000 121 000 599.609
46 C24 C25 1108.605 .000 224 .000 1108.828
47 C25 C26 1031.859 .000 208 .000 1032.067
48 C26 CC4 327.970 000 066 000 328.036
49 CC4 GPS3 463908 | .000 093 000 464.001
50 GPS3 | GP$4 533.354 000 107 -.021 533.440

1. Nguti thuc hién do dac:
2. Ngudi thue hién tinh toan:
** Tinh theo chuong trinh PICKNET Ver 2.00 **

Bét ddu tinh: 01:59:33
Két thic tinh: 01:59:35
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Phu luc M

MAU THONG KE VA SO HOA PIEM KHONG CHE
HANG 4, GIAI TICH 1,2

Co quan thue hién

THONG KE SO HOA PIEM GIAI TICH 1, 2

Cong trinh

Thot gian thuc hién

May do

Nguoi do

So6 hiéu cong trinh | Bét ddu

Két thic

Htram

Ngudi kiém tra

Tén | Cao do

Toa do

I'llﬁC X

Y

So hoa

Ghi cha

Al | 38.294 | 71.363.486

66.241.098

Méc bé tong trt bé khic chir Al
dic trén tang dd ndm trén dinh
déi da thip. Tréen dudng tir
huyén vao xa Nhi Ha nim & bén
phai céch dudng 30m. Cich cho
nhi Ha 500m, cdch tram y t&
300m, gdn quédn udn téc va quin
nuac

A2 | 46.060 | 72.257.322

66.333.225

Méc bé tong trit be klhac chit
A2, ¢ gilta ¢6 niim sat diic trén
tang dd céch dudomg 6 t6 500m
doi dién vl tram y € xd theo
dudng mon gin qudn nudc vao
chén nti c6 nhicu d4 lan, d4 tang

A3 | 66.410 | 71.668.753

64.007.326

Tu chg nhi Ha, di theo dudmg
vao ho CK7 t6i ngd ba r& phai
theo dudng vao 300 m. Téi déi
K3, méc bé tong trét, khic chir
chim thudc xd Nhi Ha - Ninh
Phudce

A4 | 94.168 | 73.618.312

67.304.457

Méc bé tong gan trén dinh néc
thap Cham thu¢c thon Bau Xanh
xa Phudce Hitu huyén Nnh Phudc

AS 69.965.779

60.040.122

Modc bé tong trat bé khac chit AS
chén trong rudng tréng mau
ciach chéo dap theo phia ta 40m.
Tir uy ban x3 Phudc Ha. theo
duong nho dén dap Ca Tiéu
khoang 200m 12 gip moc
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. QUY PHAM
KHONG CHE MAT BANG CO SO
TRONG CONG TRINH THUY LOI

Chiu trach nhiém xuat ban:
VU KHOA HOC CONG NGHE VA CHAT LUONG SAN PHAM
Co quan xuat ban:

TRUNG TAM THONG TIN NONG NGHIEP VA PHAT TRIEN NONG THON.

In tai xuong in Trung tam Thong tin Nong nghiép va Phat trién Nong thon

Dia chi: S6 02 - Ngoc Ha - Ba Dinh - Ha Noi; Dién thoai: 7332160
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