Co 30 dit liéu van bdan quy pham phdap ludgt

QUYET DINH CUA BQ TRUONG
BO NONG NGHIEP VA PHAT TRIEN NONG THON
S6 03/2002/QP-BNN, ngay 07 thang 01 nam 2002
V/v Ban hanh tiéu chuan nganh: 14TCN 102-2002- Quy pham khong ché cao
do co so trong cong trinh thuy loi

BO TRONG BO NONG NGHIEP VA PHAT TRIEN NONG THON

- Can ct Nghi dinh s6 73/CP ngay 01 thang 11 nam 1995 cua Chinh phu quy dinh
chiic niang, nhiém vu, quyén han va t6 chiic bo may ctia Bo Nong nghiép va Ph4t
trién Nong thon.

- Can cu vao Phép 1énh chat lugng hang hod ngay 24 thang 12 nam 1999;

- Can ctt vao Quy ché 1ap, xét duyét va ban hanh tiéu chudn nganh ban hanh kém
theo quyét dinh s6 135/1999/QD-BNN-KHCN ngay 01 thang 10 nam 1999;

- Xét d€ nghi ctia 6ng Vu truong Vu Khoa hoc Cong nghé va Chat luong san
pham,

QUYET PINH
DPiéu _1: Nay ban hanh kém theo quyét dinh nay tiéu chuin nganh: 14TCN
102-2002- Quy pham khong ché cao do co s& trong cong trinh thuy 1gi.

Diéu 2: Tiéu chuin nay c6 hiéu luc sau 15 ngdy, ké tir ngdy ky ban hanh.

Piéu 3: Cic 6ng Chanh Van phong, Vu truong Vu Khoa hoc Cong nghé va Chat
luong san phdm, Lanh dao cdc t6 chic, c4 nhan c6 lién quan chiu trach nhiém thi
hanh quyét dinh nay.

KT BO TRUONG BO NONG NGHIEP VA PHAT TRIEN NONG THON
Thit truong Pham Hong Giang : Pa ky



BO NONG NGHIEP CONG HOA XA HOI CHU NGHIA VIET NAM

VA PHAT TRIEN NONG THON Poc lap - Tu do - Hanh phic
skefeskekek
TIEU CHUAN NGANH

14 TCN 102 - 2002
QUY PHAM KHONG CHE CAO PO CO SO

TRONG CONG TRINH THUY LOI

(Standards for Basic Elevation Network in Hydraulic Engineering Projects)
(Ban hanh theo quyét dinh so: 03/2002/QD-BNN, ngay 07 thang 01 nam 2002
cua Bo trudng Bo Nong nghiép va Phat trién nong thon)

1. QUY DINH CHUNG

1.1. Tiéu chuin nay duoc 4p dung cho viéc khong ché cao do co so trong cdc cong
trinh thuy lgi & Viét Nam.
1.2. Lu6i khong ché cao do co sé trong cac cong trinh thuy 1gi duge xay dung la ludi
hang 3, 4 va lu6i k¥ thuat theo phuong phédp cao dac hinh hoc, luong gidc do chinh
xac cao va GPS (hé thong dinh vi toan cau), ndi tir cdc diém hang 1, 2 Quoc gia.
1.3. Hé cao d6 trong cong trinh thuy 1oi quy dinh nhu sau:

1. Tir Ba Nang vao Nam theo hé Miii Nai - Ha Tién;

2. Tu Thira Thién Hué ra Bac theo hé Hon D4u - Hai Phong;

3. Hé s6 chuyén doi hai hé:

Husgi nai = Hii phong + 0,167m

1.4. Luéi cao do hang 3 lam co s& xay dung luéi cao do hang 4, lugi cao do hang 4
lam co s6 xay dung luéi thuy chuédn k¥ thuat.
1.5. Trong truong hop dac biét, khi cong trinh & viing siu ving xa, bién giéi hai dao
chua c6 diém do cao quoc gia thi ludi cao do cong trinh dugc phép gia dinh cao do
theo ban d6 1: 50.000 da b6 sung noi dung va chuyén déi sang ludi chi€u Gauss tir
nam 1997, nhung khi ¢6 s6 liéu dan truyén cao do quoc gia thi phai hiéu chinh cao
do gia dinh sang cao do thuc cua ludi quoc gia cho cic diém do ctia cong trinh.
1.6. Ludi cao do hang 3 gébm céc diém hang 3 ndi v6i nhau hoac dudng hang 2 va
hang 3 n6i thanh vong khép.

Lu6i cao do hang 4 gébm cdc di€ém hang 4 n6i vi nhau hodc dudng hang 3 va
hang 4 n6i thanh vong khép.

Lu6i cao do thuy chudn kj thuat gom céc diém k§ thuat néi v6i nhau hoic
duong hang 4 va k§ thuat n6i thanh vong khép.
1.7. Ludi thuy chudn hang 3 xdc dinh cao do cho cac déi tugng sau:

1. C4c diém tim tuyén cong trinh ddu méi thuoc cap 1, 2, 3;

2. Céc diém khong ché cao do doc theo kénh va céc cong trinh trén kénh c6 do doc
1< 1/10.000 va céc hé thong dé song, bién co chiéu dai > 20Km;

3. Noi cao do cho cac cong trinh cip 4, 5 khi xa c4c diém hang 2, 1 quoc gia.



1.8. Lu6i thuy chuén hang 4 xdc dinh cao do cho céc d6i tugng sau:

1. C4c diém tim tuyén cong trinh ddu mai thudc cap 4, 5;

2. C4c diém khong ché cao do doc theo kénh, cdc cong trinh trén kénh c6 do
doc 1/2000 > i >1/10.000 va céc hé thong dé song, bién c6 chiéu dai < 20Km;

3. Céc diém tim dudng quan ly, thi cong 1a dudng nhua hoic bé tong;

4. Cac diém khong ché mit bang tir GT1, GT2, hang 4, cic diém thuy van.
1.9. Lu6i thuy chudn k§y thuat x4c dinh cao do cdc diém tram nghiém triéu, khong
ch€ do v&, cdc diém tram mdy, cit doc cong trinh, tim kénh c6 do doc i >1/2000, céc
h6 khoan dao, diém 10 dia chat; nhitng diém tim tuyén cdc hang muc cong trinh
khac khong quy dinh 6 Dieu 1.7 va 1.8.
1.10. Chiéu dai dudng thuy chudn hang 3, 4, ky thuat khong dugc dai qua quy dinh
bang 1.1 (46 dai L tinh bang km).

Bang 1.1. Quy dinh chiéu dai dudng thuy chuén hang 3, 4, k¥ thuat

Ving
Cip hang Doéng bing Mién nii
N Hang Ky | Hang | Hang A

Duong 3 Hang 4 thuat 3 4 Ky thuat
Gitta hai diém goc 65-70 | 16-20 | 8-10 | 200 100 50
Gitta diém goc dén diém | 40-45 | 9-15 | 4-7 150 75 40
nut

Gitta hai diém nut 25-30 | 6-10 | 3-5 100 50 25

Trong do:

- Diém goc cua lu6i hang 3 12 diém hang 2;

- Diém g6c cua lu6i hang 4 13 diém hang 3;

- Diém goc cua luéi ky thuat 1a diém hang 4;

- Diém niit 1a di€ém giao nhau tir 3 dudng thuy chuin cuing hang tao ra.

1.11. Budng cao do hang 3 duoc do di, do vé khép giita cic diém hang 2. Néu vi diéu
kién chi ¢6 thé ndi tir 1 diém hang 2 thi phai do di, do vé d€ khép kin vdi khoang
cach gitra ching bang 2/3 khoang cdch quy dinh & bang 1. Dudng cao do hang 4
duogc do 1 chiéu giita 2 diém hang 3. Néu chi c6 1 diém hang 3 phai do di, do vé dé
khép kin.

1.12. Sai s6 khép duong hoac khép vong ctia hang 3, hang 4 quy dinh.

1. Hang 3:
- Ving dong bang : f,<+10JL .,
- Ving ndi : f,<+12JL

2. Hang 4:
- Vung dong bang : f <+20JL



- Vlng ndi : f,<+25JL .

3. K§ thuat:
- Viing dong bang : f, <+50JL .
- Viing ndi : f, <+ 60JL .
Trong do :

L - Do dai tuyén thuy chuén tinh bing Km;

Quy dinh khi s6 tram may > 25 tram trong 1Km d6i véi ving nui.
1.13. Moc thuy chuén.

1. Tai dau m6i cac cong trinh cép 1, 2, 3 phai dic 1 moc hang 3 dang lau dai
(hinh D.1- Phu luc D), c6 ghi tén don vi thuc hién, thoi gian.

2. Buong cao do hang 3: trung binh 4 dén 5 km dic 1 méc dang tam thoi
(hinh D.2 - Phu luc D), c6 ghi tén don vi thuc hién, thoi gian.

3. buong cao do hang 4: trung binh 2 dén 3 km dic 1 moc dang moc thuong
(hinh D.4 - Phu luc D) ghi tén don vi thuc hién, thoi gian.

4. C4c diém duong thuy chuin k§y thuat thudng chung véi céc diém khong ché
duong chuyén cap 2, ludi do vé, cac tram may v.v...

1.14. Thuat ngit dung trong thuy chuan.

1. Thuy chuédn hinh hoc (TCHH): cao do dudng thuy chuin do qua phuong
phép hinh hoc bdi cdc mdy thuy chuin dugc st dung nhiéu nhét trong cong trinh
thuy loi.

2. Thuy chuén luong gidc chinh xdc cao (TCLGCXC): cao do dudng thuy chuin
duoc do qua cic may toan dac dién tir khi dia hinh ¢6 do doc 16n > 25°.

3. Thuy chuén GPS (TCGPS): cao do diém do qua hé thong GPS toan ciu
(GPS: Global Positioning System: hé thong dinh vi toan cau) sit dung khi néi cao do
nhiing ving xa, kho tuyén di, do thuc pht nhiéu, do doc dia hinh 16n khé do thuy
chuén hinh hoc, thuy chuén luong gic.

4. Tuyén thuy chuin phi hop (TCPH): 1a tuyén xuét phat tir diém hang cao
hon khép vé diém hang cao khac.

5. Tuyén thuy chuin khép kin (TCKK): 1a tuyén xuét phat tir 1 diém hang cao
khép vé ngay diém do .

6. Ludi thuy chudn diém nit (LTCDN): 1a lué6i tao bsi nhiéu tuyén cat
nhau (tr 3 tuyén trd 1én) theo cac diém niit.

7. Tuyén thuy chuan treo (TCTr): 12 tuy€n xuét phat tir diém goc, phat trién
dén diém cuoi khong khép kin, loai tuyén nay chi dung trong trudng hop dic biét
v6i do tin cay cho phép thap.

2. PHUGNG PHAP THUY CHUAN HINH HOC

2.1. Yéu cau ky thuat do thuy chu4n hang 3.
2.1.1. May, mia, kiém dinh va hiéu chinh.

1. M4y thuy chuin: may thuy chuin diung dé do chénh cao thuy chuin hang 3
hién nay 1a cdc mdy can bang tu dong NI1025, KONIOO7, AT-G6, AS-2C va céc loai
mady c6 do chinh xac tuong duong, phai thoa man nhiing di€u kién sau:

a. Hé s6 phong dai 6ng ngam V > 24 lan;



b. Gi4 tri khoang chia trén 6ng thuy dai dé can bang may &, < 15"/2mm. Néu 1a bot
nudce ti€p xuc thi §, < 20"/2mm;
c. Ludi chit thap phai c¢6 3 day: trén, giita, dudi.

2. Mia do : mia phai 1a mia c6 2 mat den, do, dai 3m (bang gd hay nhom rit). Trén
moi mat khic dén 1cm. Mit den va d6 mdi mia khac chénh nhau hé s6 K > 40cm.
Mat do cua hai mia trong mot cap mia chénh nhau 100™".

a. Sai s6 ngau nhién dm va m ctda cap mia khong vuot qua 0,05™.
b. Khi ding & viing nii, cong trinh bé tong, cong trinh dic biét, c6 thé do bing mia
in-va, khi d6 phai do bang may KONIOO7, hoac may c6 bo do cuc nho tuong duong.

3. Kiém dinh va hiéu chinh:

a. May méi xudt xudng, may sau khi stra chira hoac sau thoi gian 3 thang do ngoai
thuc dia chua kiém dinh phai kiém dinh va hiéu chinh toan dién theo quy dinh & phu
luc A.

b. M4y dang do ngoai thuc dia phai kiém dinh theo thtt tu sau méi khi tién hanh
(kiém tra, hiéu chinh thudng ky), bao gém:

- Kiém tra va hiéu chinh bot thuy tron;

- Kiém tra bo phan can bing tu dong;

- Kiém tra gid tri géc i méi ngay 1 14n. Néu tuan 1€ ddu on dinh thi tir 10 dén 15
ngdy méi ki€ém tra 1 1an. Bat dau va két thiic tuyén do phai kiém tra géc i. Mdi lan di
chuyén noi cong tac hoic bi chan dong manh ciing phai kiém tra hiéu chinh géc i;

- Tru6c va sau mia san xudt phai kiém tra tri s6 do dai khic trén mia bing thuéc
Gio-ne-vo ¢6 do chinh x4ac 0,02mm (Theo Phu luc A).

2.1.2. Do chénh cao thuy chuén hang 3.

1. Puong do chénh cao hang 3 phai do di, v€, cing mot dudng do, phai cling
nguoi do, mdy, mia va dém mia (coc mia).

2. Do chénh cao qua day chi giita v6i mdy tu can bang. May c6 bo do cuc nho
va mia in-va thi do theo phuong phap chap doc (trung vach).

3. Thu tu thao tac trén mot tram do nhu sau:

a. Doc s6 mat den (hodc thang chinh véi may c6 bo do cuc nho - goi téit 1a thang
chinh) cua mia sau;

b. Poc s6 mat den (thang chinh) ctia mia trudc;

c. Boc s6 mat do (thang phu) ctia mia trudc;

d. Poc s6 mat do (thang phu) cua mia sau.

2.1.3. Khi do dudng thuy chuan di va vé phai thay doi vi tri dat may va thay doi
chiéu cao gid 3 chan tai tram do dé€ khéc phuc sai s6 16n. Phai b6 tri tram chin lan
do di cling nhu 1an do vé. Né&u vi di€u kién s6 tram may cta tuyén bi 1é phai cong
thém vao tri chénh cao doan do s6 cai chinh chénh Iéch diém 0 ctia cap mia.

2.1.4. Chiéu dai tia ngam tir may dén mia < 60m véi hé s6 phéng dai > 24 14n. Néu hé s6
phéng dai > 30 1an, ¢ thé kéo dai tia ngam tir 75m dén 100m. Khoang cdch tir may
dén mia c6 thé do bang thuéc day 50m, 100m hoic do qua day chi trén dudi cla
mdy. Khoang cdch chénh trong mot tram < 2m. Tong chénh khoang céch ca tuyén <
Sm.

Do trong mot doan, mdy khong duoc diéu quang lai (khong thay ddéi tieu cu
ong ngam).



2.1.5. Chiéu cao tia ngam cédch chuéng ngai vat (mat dit, chuéng ngai vat v.v...)
> 0,3m. Khi do vung nui, néu chiéu dai tia ngam < 30m, khoang cach chudng ngai
vat > 0,2m.

2.1.6. Khi do phai dat dém mia vao vung dat chiac chan. Néu viing dat bi ldn, phai
dung coc sét hoiac gb déng dé do.

Néu coc g6 thi phai ¢6 kich thude 10 x10x40cm ¢6 déng dinh sat mii tron.
2.1.7. Trong qua trinh do phai che 6 cho may va chon thoi gian do nhu sau:

1. Chi do khi mat troi da moc 30' va trude khi lan 30';

2. Trua nang, hinh anh rung dong phai nghi;

3. Khong duoc do khi gi6 cap 5 hoac sau tran mua rao dot ngot.

2.1.8. Thuong dugc nghi do khi da do cao do vao moc bé tong. Truong hop khong
thuc hién duoc, phai chon 2 diém danh dau son chic chin hoic déng coc gb
10x10x40 cm, ¢6 dinh mii tron dé€ giri cao do. Sau khi nghi phai kiém tra lai néu sai
sO < #3mm thi I4y tri trung binh. Néu vuot qua phai do lai tuyén.

2.1.9. Sai s6 khép tuyén do ngoai thuc dia tuan theo tri s6 quy dinh & Diéu 1.12 cho
thuy chuédn hang 3.

2.1.10. K&t qua do dugc 1ap thanh bang tinh chénh cao khai lugc ngoai thuc dia (Phu
luc B).

K&t qua cudi cling cua cac tuyén do cao phai duoc binh sai trén may vi tinh
theo phuong phép gién tiép c6 diéu kién (Phu luc C).

2.2. Yéu cau ky thuat do thuy chuan hang 4.
2.2.1. M4y, mia, kiém dinh va hiéu chinh.

1. Mdy thuy chuén do chénh cao hang 4 giéng nhu mdy do chénh cao thuy
chuén hang 3. Nhiing gid tri khoang chia trén 6ng thuy dai < 25"/2mm.

2. Mia dung do thuy chuédn hang 4 giéng nhu do thuy chuin hang3. Trudng
hop dic biét c6 thé dung mia dai 4 m mot mit s6, nhung khong dung mia gap.

Sai s6 ngau nhién khoang chia dm khong dugc vugt qua Imm. Khi do phai
diing dém mia bing coc sit hoidc coc gd c6 dinh mii dé dung mia. Mia phai dugc
kiém dinh bing thuéc Gio-ne-vo hodc Dro-bu-sép véi do chinh xac dén 0,1mm.

3. Kiém dinh, hiéu chinh m4y mia nhu trinh bay & Phu luc A.

2.2.2. Do chénh léch do cao hang 4.

1. Pudng cao do hang 4 dang phi hop, khép kin hoac diém nit chi do theo 1
chiéu. Déi v6i cdc dudng thuy chuin treo phai do di, vé hoac do mot chiéu theo 2
hang mia (2 chi€u cao may).

2. Bo chénh cao hang 4 theo phuong phdp day gitra. Thao tac do tai 1 tram
mdy giong nhu tram may thuy chuin hang3.

3. Chénh cao giita s6 doc chi giita va tri s6 trung binh tir hai chi trén, dudi mat
den < 5™ trong 1 tram do.

4. Hiéu so chénh 1éch do cao gitta mat den va mat do < 0,5™".

2.2.3. Chiéu cao tia ngam phai cdch chudng ngai vat > 0,2m. Khi ¢ ving nii, do
vuéng dia hinh, dia vat, chiéu dai tia ngdm < 30m, chiéu cao tia ngam céch chuéng
ngai vat > 0,1m.



2.2.4. Khoang céach tir may dén mia trung binh 100m. Néu do¢ phong dai cua may >
30 14n, c6 thé doc dugc dén 150m. So chénh léch chiéu dai dén mia tlr tram mdy trong
mot tram < 5m. Téng s6 chénh chiéu dai toan tuyén < 10m.
2.2.5. Sai s6 khép tuyén hang 4 giita 2 diém hang cao hoic khép kin & :

1. Ving déng bing : f, < +20L _;

2. Vung ndi: f, <+25JL __ .

Trong d6: L - chiéu dai tuyén thuy chudn, tinh biang Km.

Néu sai s6 vuot han sai phai do lai toan tuyén.
2.2.6. K&t qua do tuyén thuy chuin hang 4 dugc thong ké theo miu Phu luc B va
phai duoc binh sai trén mdy vi tinh theo phuong phap gian tiép cé di€u kién (Phu luc
O).
2.3. Do chénh cao qua vat chuong ngai.
2.3.1. Khi gap chudng ngai trén tuyén do nhu song, ho, vuc sau, dam, pha v.v... nén
loi dung cdc cong trinh xay dung nhu: Thuy lgi, giao thong, thuy dién, cau, cong
v.v... ddm béao do vitng chéc, tién hanh do theo quy dinh sau:

1. Néu dung duogc xe co gidi thi do binh thuong;

2. Khi khong dimg duogc xe co gidi thi phai do lan di, 1an vé ngay, 1ay két qua
trung binh. Trong trudng hgp nay phai gan moc tam thoi & hai bo hai bén ciu.

Néu khong do nhu trén duoc, phai ding bai do qua chudng ngai vat.
2.3.2. Khi song rong duéi 100m trén tuyén hang 3, dudi 150m trén tuyén hang 4,
viéc do chénh cao tién hanh nhu tram may binh thuong.
2.3.3. Khi song rong tir 100 dén 300m vé6i hang 3, 150 dén 300m véi hang 4, khong
loi dung dugc cic cong trinh xay dung thi ti€n hanh theo phuong phép sau:

1. Chon 2 bén bd 2 vi tri 6n dinh, déng coc sau 40cm, dudng kinh coc >10cm, trén
dinh c6 dinh sat mi tron. Cach coc khoang 5 dén 10m chon 2 vi tri dat mdy sao cho
I,P, =LP,, I,P,=L,P, (hinh2.1.)

L P,

P, I,

Hinh 2.1. So d6 bo tri tuyén do vuot chudng ngai
2. Tai tram mdy I,, ngdm mia tai P, doc s6 mat den, do theo day giita. Sau d6
ngam mia & P,, doc mat den, d6 2 lan;
3. Chuyén mdy sang tram I,, tudn tu nhu trén doc mia tai P, r6i chuyén sang
doc mia tai P,.



Nén diung 2 mdy do dong thoi tai tram I,, I,. K&t qua chénh cao P,, P, dugc
14y 12 tri trung binh, khi sai s6 giita hai tri do < £10J/L __ v6i thuy chudn hang 3;
<+20+/L,, v6ithuy chuin hang 4, L 12 chiéu dai canh do tinh bang Km.
2.3.4. Khi song rong tir 300 dén 600m, trén song co bai boi ndi, dat chic (hinh 2.2),
c6 thé tién hanh nhu sau :

I, = O P,

L & o P,

Hinh 2.2. So d6 b6 tri tuyén do vugt chudng ngai (qua song c6 bai giita)

1. Néu bai boi & giita song, dat duge mdy thi dit mia & hai diém trén bo, tién
hanh 8 14an do theo phuong phédp thong thudng vao budi sang 4 14n, budi chiéu 4 1an.
Giita hai 14n do cla timg cdp phai thay déi chiéu cao may va thi tu ngdm mia.

2. Néu bai boi khong dit mdy duogc thi phai déng coc K dé dung mia, cdch bo tri
nhu hinh 2 sao cho : I,P, = ,P, ¢6 khoang cach tir 5 dén 10m, I,K = LK (chénh do dai
I,K va LK khong qud 1/10). May dat tai I,, ngdm mat den mia dat P, doc s6. Sau d6
may & I, doc sang mat den mia dat & K hai 1an va mdy & I, doc mia mat do6 ¢ K hai
lan. Xoay mat do6 cua mia & K vé I, va tién hanh doc s6 2 lan tir I, tir I, doc s6 mat
den tai K hai 1an. Sau d6 quay mdy vé€ mia gan, may I, doc mat dé tai P, , mdy I, doc
mat den tai P,. Cdc budc trén goi 1a 1 1an do. Chuyén sang 1an do thit 2 cling nhu vay
d6i may tir I, sang L,. Phai tién hanh do 4 14n nhu vay. Chénh léch cao do gitta P,, P,
chinh 1a tong chénh cao gitta P, - K va P, - K.

2.3.5. Khi song rong tir 300 dén 600m nhung khong cé bai gitra.

1. Phai dung mdy c6 bd do cuc nho nhu KONIOO7 va bang ngam do theo
phuong phép trung hop, chap vach doc mia xa 3 1an. Po 2 1an do.

Bang ngam phai ¢6 vach ngdm mau trang rong 0,06mm x S (S chiéu rong tinh
bang m).

2. Khi song rong trén 600m trén tuyén hang 3 va 4, viéc do cao do qua song
quy dinh giong nhu hang 2 qudc gia (Quy pham xay dung luéi nha nude hang 1,2,3
va 4. Ban hanh theo Quyét dinh s6 112/KT ngay 15/5/1989 ctia Cuc Do dac Ban do6
Nha nu6c — nay 1a Tong cuc Dia chinh).

3. Chénh cao gitta do di va vé phai < +8mm véi hang 3; < +10mm véi hang 4.
2.4. Yéu cau ky thuat do thuy chuan k¥ thuat.



2.4.1. Thuy chuén k¥ thuat do bang céc loai may, mia nhu thuy chuin hang 4, véi
do phong dai > 20 lan.
2.4.2. Thuy chuin k§ thuat xuét phat va khép vé tir cac diém hang 4. Tuyén thuy
chudn ky thuat thudong x4c dinh cao do cho cic diém ludi khong ché do vE, diém
tram mdy vé binh do, cdc diém cat doc cong trinh.
2.4.3. Tht tu do trong tram mdy nhu sau (doc qua day gitta):
- Doc mat den mia sau;
- BPoc mat d6 mia sau;
- Boc mat den mia trudc;
- Boc mat dé mia trudc.

Khi dung mia mot mat s6, doc theo thi tu:
- Doc s6 mia sau;
- Doc s6 mia trudc;
- Thay chiéu cao mdy > 10cm;
- Boc s6 mia trudc;
- Boc s6 mia sau.
2.4.4. Chiéu dai ngam tir may dén mia trung binh 120m, dai nhat khong qua 200m.
Chénh khoang cach trong mot tram mdy < 5m, chénh khoang cach toan tuyén <
50m.

Chénh cao tai mot tram tinh theo 2 mat mia khong qua Smm.
2.4.5. Sai s6 khép tuyén cao do phai dat.

f, <+50JL

Trong d6: L - chiéu dai tuyén do tinh bang km.

- Néu vung nui, 1km 16n hon 25 tram mady, tinh sai s6 khép theo cong thic:
f. <+ 10N (mm).
Trong d6: N - s6 tram may.
hoac f, <+ 60JL .

Trong d6: L- chiéu dai tuyén do tinh bang Km (theo Diéu 1.11)
2.4.6. Tinh todn khdi lugc nhu tuyén thuy chuin hang 4 va binh sai qua mdy vi tinh
theo phuong phép gian ti€p c6 di€u kién (Phu luc B, C).
2.5. Méc thuy chuan hang 3, hang 4.

Moc dudng thuy chuan hang 3, 4 1a moc thudong. Ky hiéu moc quy dinh:

1. Hang 3 1a 3R, (i =1+ n);

2. Hang 4 1a 4R, (1 =1+ n).

(Hinh dang va kich thuéc méc xem Phu luc D)

2.6. San pham giao nop.

1. San pham giao nop luéi thuy chudn hang 3, hang 4 bao gom:
a. So do 1udi, so d6 mac;
b. S6 hiéu goc qua s6 do hoic card qua mdy tu dong;
c. Tai liéu tinh khai lugc;
d. Tai liéu binh sai va két qua cudi cung.

2. Thanh qua luéi thuy chudn k§ thuat nim trong cao do luéi giai tich 1,2,
dudng chuyén cap 1, cap 2, diém do vé v.v...



3. PHUONG PHAP GPS

3.1. Phuong phap do: Do GPS xac dinh cao do chi cho cac tuyén hang 3, hang 4
theo phuong phap do twong doi dang do finh qua cdc diém diat mdy da c6 cao do
hang 2, hang 3 (Phu luc G gi6i thi€éu may thu GPS).

3.2. Cac loai may thu: Phai sit dung dong thoi 3 mdy thu loai 1 tan hoac 2 may thu
loai 2 tan.

1. Néu dung loai 1 tdn, mdy thu dat & 2 diém c6 cao do cho trudc & hang cao
hon (do hang 3 thi phai dat diém hang 2, do hang 4 phai dit diém hang 3) mot may
thu dat & diém can xdc dinh cao do. Néu do hang 4 ¢6 thé chi cdn mot diém c6 cao
do cho trudc.

Tién hanh cung thu tin hiéu tir 3 dén 4 vé tinh trd 1én véi goc ta > 10° trong
thoi gian tir 2 dén 3 gio lién.

2. Néu dung loai 2 tin, chi cin 2 tram mdy thu. Mot mdy dat tai diém da c6
cao do, mdy kia dat tai diém can xé4c dinh cao do. Moi quy dinh vé s6 vé tinh, thoi
gian nhu do may 1 tan.

3.3. Khoang cach do va mat do diém trong luc: Khoang céch do gitta cac diém tir
vai km dén hang chuc km.

1. Khi mat do diém trong luc ting lén 3km x 3km ¢6 1 di€ém, do chinh xdc cao
do trén chiéu dai 20km, c6 thé dat 0,05m, dat yéu cdu thuy chuin hang 3.

2. Khi mat do di€ém trong luc 1a 9km x 9km c6 1 diém, do chinh x4c cao do
dat 0,1m theo chiéu dai 20 km, tuong duong thuy chuin hang 4.

3.4. Quy trinh do tai tram may:

1. bat may thu va ang ten:

a. Can bang chan mdy bang bot thuy tron. Dinh tAm chan mdy bang bo dinh tam
trung véi tam méc. Sau d6 1ap anten 1én chan may

b. N6i ang ten v6i may thu qua cap chuyén diing (may thu c6 thé dat xa dng ten dén
30m dé tranh ning, mua).

c. Do do cao ang ten

d. Dung nguo6n dién tir ¢ quy ctia mdy hoac n6i mdy thu véi ngudn dién bang day
cap chuyén dung.

e. M6 dién bang nit "ON" & mit sau ctia mdy thu.

2. Tién hanh thu tin hiéu tir vé tinh.

Khi bat nidt "ON", mdy tu tién hanh kiém tra noi bo. Néu ¢6 truc tric, man
hinh hién thi Code 16i va ngling hoat dong. Néu mdy t6t, man hinh hién thi dong chi
“Ashtech” va sau mot 14t s& chuyén sang man hinh s6 0 (xem Phu luc G gidi thiéu
may).

Vé nguyén tic, sau khi m&, may tu dong do, ghi theo thi tu:

a. Tim va thu bét cac vé tinh c6 thé quan sat;

b. Thuc hién cic phép do GPS, tinh ra toa do, cao do;

c. Mo tép va luu nap tét ca dit kién do vao tép. Khi may ngung do, s€ tu ghi tép va
bao vé s0 liéu do vao dia ghi.

3. Nguoi thao tac, khi van hanh may phai theo cac budc sau:
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a. O man hinh hién thi s6 0, néu hinh anh mo, phai diéu chinh do twong phan cho o
nh& cdc nim c¢é mii tén chi 1én xudng;
b. Chuyén sang man hién thi s6 4 bang cach 4n nit "4". Khi do thudng khong cin
can thiép ma gilt nguyén tham s6 chuin da chip nhan trén dé va nén chuyén sang
man hién thi s6 9. Tuy nhién néu cn thi an vao nit "E" réi ding cdc ndm c6 miii tén
dua con tro dén chit can thay doi tham s6. Sau dé 4n nit "E" dé ghi hodc dung nim
"C" dé xo04 cdc tri s6 méi thay déi ctia tham s0.

Chuyén sang man hién thi s6 9 bang cdch an nim s6 "9".
- Nhap tén diém do: Sau khi bam nit "E" man hinh hién thi cac dong chit

To enter A B C D E F G H?

Press 1 2 3 4 5 6 7 8 9

Ta 4n céc niim tuong ung dé nhap tén diém do, tén diém chi duoc bi€u dién
t6i da bang 4 chit cai.

- Nhap tén dot do: ¢ vi tri SESS (SESSTION) ciing c6 thé dé may tinh tu ghi dot do.
- Nhap s0 hiéu may thu RCV #: 3 chit so.
- Nhap s0 hiéu ang ten ANT #: 3 chir so.

Hai s6 liéu nay 1ay trong 3 s6 cudi cia s6 ma may trong ly lich cia mdy. Viéc
nay c6 thé thuc hién khi nhap dit kién do vao mdy tinh.

Cac tham s6 khdc trén man hinh khong can stra d6i.

Cuoi cing 4n nit "E" dé ghi vao bo nhé hoidc nit "C" dé xo4 dir kién vira
nhap.

Nhin vao vi tri CNT néu thay c6 s6 99 la da do xong.

3.5. Xur ly két qua do.

1. Xt 1y s6 liéu do GPS déu theo ciac phan mém chuyén dung cua cic hang
san xuat may. Song cdc phan mém déu cé 3 chiic ning chu yéu.
a. Nhap s0 liéu tir may thu sang may tinh.

b. Xt Iy cip diém dé tinh ra hiéu toa, cao do gitta ching.
c. Binh sai mang ludi nhiéu cap diém do.

2. Hién nay, & nudc ta dang st dung phan mém tu dong TRIMVEC - PLUS,
SPSurvey cta hang Trimble Navigation va Modul Geoid trong phan mém TRIM
LINE+ duoc dat tén 1a: VNGEO - 96B, dugc st dung rong rai & Bo Téng Tham muu
quan doi va Téng cuc Dia chinh. Phu luc G gi6i thiéu so d6 xur Iy ctia phan mém
TRIMVEC - PLUS.

3.6. Quy dinh chon vi tri do GPS.

Nhin chung, cdc diém do GPS c6 thé dat dé dang, khong phu thudc vao do
vudng khuat dia hinh, dia vat. Nhung nén tranh nhitng vi tri sau:

1. Nhitng vi tri & viing ¢6 phan xa 16n nhu diém gin mat nudc, vang doi troc,
vung c6 khoang san, ham lugng mudi cao;

2. Nhiing vi tri ¢6 phan xa nhi€u chi€u nhu thung liing nhi€u vach d4, duong
phé ¢6 nhiéu nha cao ting v.v..;

3. C6 nguodn phat dién tir manh nhu gan tram ra da, dudng dién cao thé v.v..;

4. G6c nhin 1én bau troi xung quanh déu < 15°
3.7. San pham giao nop.

Sén pham giao nop két qua do GPS gom:
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1. Dia ghi dit liéu do qua may thu;
2. K&t qua xu ly, binh sai tép do;
3. So hoa tuyén, moc luéi GPS.

4. PHUONG PHAP THUY CHUAN LUGNG GIAC PO CHINH XAC CAO

4.1. May do: Phuong phdp thily chuin lugng gidc do chinh xdc cao dugc goi tat 1a
phuong phap lugng gidc chinh xac cao (LGCXC) dugc su dung qua cidc may toan
dac dién tir (Total Station) c6 do chinh xdc cao (&g < 3", AS/s< 1/100.000) (Phu luc
H).

4.2. Thit tu tién hanh do thuy chuan luong giac (TCLG) hang 4.

Thtt tu do tai tram may nhu sau:

1. Can bang may qua 6ng thuy dai c¢6 do chinh xac 15"/2mm;

2. Doi tam m6c qua bd chi€u tam quang hoc véi do tin cay 0,1mm;

3. Do chiéu cao mdy qua thudc do tu dong c6 trong d€ may véi do tin cay dén
Imm. Nhitng may khong c6 loai thuéc do tu dong, sit dung nguyén 1y do chénh cao
qua 2 tram dé khong phai do chiéu cao may;

4. Do goéc nghiéng theo hai chiéu thuan nghich véi s6 1an doc 3 1an qua 3 day
chi, dam bao géc a tinh tir 3 day chi 1éch nhau < +3". Tri s6 goc nghiéng theo hai
chiéu thuan, nghich sai khac nhau < +5" khi d6 dugc 14y gdc 1a tri trung binh;

5. Do khoang céch theo hai chiéu thuan, nghich moi chiéu doc 3 14an. Sai s6
tuong doi gitra hai 1an thuan nghich phai dam bao:

- As/; < 1/10.000 vé6i S = 100m;
- As/, £1/20.000 vé6i S = 200m;
- As/, £ 1/50.000 véi S = 500m.

Do dai gi6i han do TCLG hang 4 1a 500m.
4.3. Thit tu tién hanh tram do TCLG ky thuat.

Thit tu ti€n hanh nhu do thuy chudn hang 4 vé6i do chinh x4c quy dinh nhu
sau:

1. Do gbc nghiéng theo hai chiéu thuan, nghich qua 1 day chi gitta v6i sai
s6 goc < 5" gitra 3 1an do 1 chiéu va < 10" khi do thuan, nghich. Tri géc nghiéng
12 tri trung binh.

2. Do canh theo hai chiéu thuan, nghich. M6i chiéu doc 3 lan véi sai s6
gitta do thuén, dao phai dat :

- As/, < 1/5.000 khi d6 dai 100m ;

- As/, < 1/10.000 khi d6 dai 250m ;
- As/, < 1/20.000 khi do dai 500m ;
- As/, < 1/40.000 khi do dai 1000m .

Do dai xa nhat do thuy chuén luong gidc ky thuat 12 1000m.

4.4. Guong do: Guong dat tai diém do cao trinh luong gidc thudng 1a guong don,
kép, chiim ¢6 gia 3 chan dugc can bang qua bot thuy. Chiéu cao guong dugc xac
dinh v61 do chinh x4c 0,1mm.

4.5. S6 do thuc dia: theo miu & Phu luc 1.
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4.6. Phuong phap binh sai: két qua tuyén thuy chuén hang 4, k§ thuat dugc binh
sai theo phuong phép gidn ti€p c6 diéu kién nhu tuyén thuy chuan hinh hoc. Lay
trong sO theo cong thic ty 1é nghich véi binh phuong canh (Phu luc C).

Pi :C/Si2

Trong d6: S, - khoang cdch tir mdy dén diém do
C - hang s6 tuy chon.
4.7. San pham giao nop.
San phdm giao nop gom:
1. So d6 tuyén thuy chuén;
2. S6 do (dién tir hodc ghi tay) ngoai thuc dia;
3. K&t qua tinh toan binh sai;
4. So hoa cac mdc cao do.

KT. BO TRUONG BO NONG NGHIEP VA PTNT
THU TRUONG

PHU LUC A
KIEM TRA VA HIEU CHINH CAC BO PHAN CUA MAY THUY CHUAN

A.1. Kiém tra so bo cac bo phan.
Khi tién hanh do tuyén cao do phai ki€ém tra so bo cic bo phan sau:
1. Do 16 rang va sach s& cua 6ng kinh ngam, kinh hién vi nhin ban do;
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2. Do ro nét cta ludi chi, do tron va quay déu cta cac 6¢ ham;

3. Chan mdy, mia phai chic chan, déng bo;

4. Xem xét va diéu chinh 3 6c¢ chan dé€ dé can mdy rd rang;

5. Kiém tra do tron va quay vong tron truc quay ctia 6ng kinh may;

6. Kiém tra va hiéu chinh bot thuy tron qua 3 6¢ can bing. Trong cdc mdy tu
dong, vi do chinh xdc can bang tu dong cua con lac hodc con quay phu thudc vao do
chinh x4c clia viéc can bang bot thuy tron nén phai kiém tra va hiéu chinh rat cin
than budc nay.

A.2. Kiém tra va hiéu chinh luéi chi.

1. Chi ditng cuia ludi chi phai tring v6i phuong dudng day doi. Cach kiém tra
va hiéu chinh nhu sau:

a. Chon noi khuat gi6 hoac trong phong kin, treo qua doi biang day chi. D€ cho day
chi thing ditng va yén finh, can dit qua doi vao chau nudc. Cach day chi khoang 20
dén 25m, dat mdy thuy chuédn. Sau khi da can bing mdy, cho ddu day chi trén mdy
trung v6i duong day doi, nhin qua 6ng kinh xem day chi mdy da trung véi day doi
chua. Néu dau kia cua day chi léch khoi 0,5mm thi phai chinh nhu sau:

b. Van 1ong cdc o6c diéu chinh ludi chi trén may (6c trdi, phai cua ludi chi), nhe
nhang xoay luéi chi sao cho trung khit véi duong day doi. Sau d6 xiét chat oc lai;

c. Tiép tuc ki€m tra 2,3 1an dé hiéu chinh hoan toan day chi diing trung véi day doi.

2. Khi day chi ding trung theo phuong day doi thi day chi ngang 12 nam
ngang song song v&i mat thuy chudn cta trai dat (vi mdy ciu tao day chi ngang
vuong goc véi day chi ding dugce khac trong tam kinh khong co gian).

A.3. Kiém tra va hiéu chinh goc i.

Géc i 1a géc tao bsi hinh chi€u lén mat phang thang ding gifta truc ong thuy
dai va truc 6ng ngam. V& ly thuyét cic may thuy chuén hinh hoc dugc cau tao 1a i =
0. Nhung thuc t€, géc i luon ton tai. Do vay phai ki€ém tra va hiéu chinh dé gi4 tri ctia
ching nim trong han sai cho phép do cao do cdc cap. V6i luéi thuy chudn hang 3, 4
goc 120",

Qua4 trinh kiém tra va hiéu chinh nhu sau:

1. Kiém tra:

Chon bai kiém tra tuong d6i bing phiang. Péng hai coc A,B cich nhau 40 dén
50m. Péng coc ¢6 dinh mii tron dé dung mia. & gitta AB dat tram mdy I, va kéo dai
AB mot doan bang 1/10AB dat may I, (1,A=1/10AB), (xem hinh A.1)

Lan luot dat may tai I, I,. Dung phuong phap chap vach doc s6 a,, b, a,, b,
trén mia A,B.

Goc 1 tinh theo cong thiic: i = SD” Ah
Trong do :

- Ah = (b-a)) + (a,-by);

-S" = 206265;

-D = 40m - 50m.

Né&u i >20" phai tié€n hanh hiéu chinh
2. Hiéu chinh:
Tinh s6 doc mia xa (B) b,'=b, + 1,1 Ah
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/B :
I, A ’
Hinh A.1. So d6 b6 tri kiém tra va hiéu chinh mdy.

Mady dang dat tai I, dung vi dong dua dudng chi ngang vé s6 doc b,' trén mia
dung & B, khi d6 bot nuGc thuy dai 1éch, ta chinh 6¢ can bang bot thuy cho vé giita.
Néu may tu dong nhu NI025, KONIOO7 v.v... viéc hiéu chinh phai st dung hai 6¢
trén, dudi cua thap tu tuyén sao cho day chi ngang chi ding tri s6 b, trén mia B.
Phai kiém tra va hiéu chinh hai, ba 1an cho dén khi dat yéu cau.

A.4. Xac dinh gia tri vach chia trén ong thuy dai.

V6i cdc mdy thuy chudn chinh xdc c6 ong thuy dai dé can bang ong kinh nhu
NIO30, NI004 v.v... phai xac dinh gia tri vach chia 6ng thuy dai.

Cach lam nhu sau:

1. Chon bai phang dai tir 50m dén 60m. Do dai do chinh xdc dén 0,1m. Dung
mia c6 bot thuy tron can bang & mot dau. Dat may sao cho hai 6¢ can theo phuong
phap vuong géc v6i phuong tr may dén mia, nghia 1a 6¢ can thd 3 nam tring
phuong tir may dén mia. Sau khi can bing mdy, vin dc can thi 3 cho bot thuy chay
vé 1 diu ong. Doc s6 ¢ hai ddu bot nu6c va trén mia theo day gitta. Chuyén bot
nuéc sang diu bén kia va cling doc nhu vay (c6é thé dung vit nghiéng dé vin cho
bot nudc 1éch vé 2 dau thay cho 6c can 3);

2. Gia tri khoang vach chia trén 6ng thuy dai (dén 0,1") tinh theo cong thic:

2061
n.D

"

Trong do :
1 - hiéu s6 doc trén mia tinh d&€n mm;
1N - s6 khoang chia cua bot nudc di dong;
D - Khoang cach tt may dé€n mia (m).
3. Gia tri " duoc xac dinh 2 dén 3 lan trén cdac khoang cich khac nhau vao
budi troi lang gié hodc trong phong kiém nghiém;
4. Cac gia tri khoang chia t" dugc ghi vao 1y lich cua may. Néu khoang chia
bot thuy khong dat yéu cdu (hang 4: t">25", hang 3: 1">20") thi phai thay déi 6ng
thuy dai chinh xac hon.
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A.5. Kiém nghiém su hoat dong ctia bo do cuc nho (vi sai) va xac dinh khoang
chia cua no.

Khi str dung may KONIOO7 hoic cdc mdy twong duong c6 bo do cuc nho, dé
do thuy chuén hang 3, phai ti€n hanh kiém nghiém va xdc dinh khoang chia.

St dung thudc kep theo mia c6 vach khic dén 1mm khodang cach giita céc truc
vach d4u ké nhau tir 4 dén S5cm. ThuGc dai khoang 20cm, c6 thé di chuyén doc theo
mia. Do chinh xac cac khoang chia ctia thude phai dat do chinh xac 0,05mm va phai
kiém tra truc khi kiém nghiém bang thuéc Gio ne vo.

Chon mot bai kiém nghiém c6 chiéu dai tir 50 dén 70m, déng 3 coc (vdi hang 4 ¢6
thé sir dung dia vat c6 dinh dénh du son nhu diém trén bé tong, mom da v.v...).

Qua trinh ki€ém nghiém nhu sau:

1. Dat 1an luot mia c6 kep thudc qua cac vi tri cach 30, 50, 70 m roi quay lai
30m - goi Ia lugt do di. Sau do lai do tir 70, 50, 30m va quay lai 70m- goi la do vé.
Sau khi can bang mdy (1 1an trong 1 chiéu do), doc tri s6 trén mia c6 kep thuéc mm
va doc tri s6 trén bo do cuc nho. Néu khi hau phic tap, nhiét do thay déi, phai do
nhiét do, lic bat dau va keét thic.

2. Theo khu cong trinh ma chon nhiét do trung binh thudong xay ra dé xdc
dinh khoang chia, x4c dinh do 6n dinh cua bo do cuc nho. Thudong chon 3 thoi gian
khac nhau khi c¢6 nhiét do thay déi nhat trong ngay (24h) dé chon khoang do c6 su
6n dinh tri doc trén bo do cuc nho.

A.6. Kiém nghiém do chinh xac truc ngam khi diéu chinh tiéu cu.
A.6.1. Kiém nghiém do chic chin cta thiu kinh tiéu cu.

Chon vi tri A bing phang, déng 3 coc dé c6 dinh chan mdy. Pudng thiang tir A
theo huéng béing phang chon 6 coc, mdi coc cach nhau 10m. Méi coc déu phai déng
dinh c6 mii dé dung mia (xem hinh A.2)

Phuong phap do:

1. Dat may tai A vé6i 3 chan gid dinh vi trén 3 coc, can bing mdy, ngam vé
mia lan luot dat tai cic coc (hinh A.2)

2. Van vit nghiéng cho bot nudc that trung hop

/_/—// b20mm
I—
— a20mm
— ]
] C
— 10m —]

A , 1 2 3, 4 5
Hinh A.2. So d6 ki€m nghiém chinh xac truc ngam khi di€u chinh tiéu cu.

Gilt nguyén vi tri vit nghiéng. Dung 1 mia dat 1an luot tat ca cac coc 1, 2, 3, 4,

5, 6. Moi 1an ngam mia phai diéu chinh tiéu cu that rd. Diung bo do cuc nho kep
vach (hoac chi gitta) doc s6 doc trén mia, ky hiéu 12 a.
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3. Dung vit nghiéng nang s6 doc & coc 6 1én khoang 20mm, roi lan luot doc
cac tri s6 nhu muc b trén qua cac vi tri coc, ky hiéu Ia b.

4. Ding vit nghiéng ha s6 doc tai coc 6 xuéng 20mm so véi vi tri nam ngang
va thao tdc nhu muc c, ky hiéu la c.

Néu thau kinh khong bi lac Iu, rung dong thi hiéu s6 gita céc vi tri trén mia
khi dat & trudng hop c¢,d véi tri xac suét (truong hop b) phai bang khong. Néu tri 1éch
<1,5mm d6i véi hang 3,4 coi 1a duoc. Trudng hop 16n hon phai dua vé noi san xuit
hodc stra chita lap rdp hiéu chinh lai.

A.6.2. Kiém nghiém do di dong song song vdi truc ngam cua thau kinh diéu chinh
tiéu cu.

1. Chon bai.

Tai bai dat bang phang, chon vi tri A, déng 3 coc dat chan may. Lay A lam
tam, v& mot vong tron ban kinh 50m. Trén cung tron déng 8 coc gb trén ¢6 dinh mi
dé dung mia Tai diém O ciing déng 3 coc dé dat chan may, khoang cdch céc coc tir
0,1,2,..71a10, 20, 30, 40, ..., 70m (do chinh xdc qua thuGc thép khic dén mm)
(xem hinh A.3)

0

R=50m

A Hinh A.3. So d6 b6 tri kiém nghiém do di dong.

2. Phuong phép do.

a. Dat may tai A, di€u chinh tiéu cu that rd sau khi can bang may. Sau d6 tién hanh
do tri s6 ctia mia dat theo thit tu 0, 1, 2, ...,7 qua chi gitra va bd do cuc nho, do tir 7,6,
v.v... vé€ 0 nhu trén. Hai lugt do nhu vay goi 1a 1 14n. Phai tién hanh do 4 1an nhu vay
vGi hai diéu kién:

- Trong 1 14n do khong thay déi tiéu cu;

- Phai thay doi chiéu cao mdy trong cac 14n do qua gia 3 chan.

2. Chuyén mdy dén diém 0. Trinh tu thao tdc giong tram A qua cac vi tri clia
mia 1, 2, ....,7.

Gia tri chénh gitra cac lan do goi 1a V<Imm véi hang 3,4 1a dugc. Néu vuot
han thi khong dugc dung khi do qua song (Luu y: phai hiéu chinh géc i trude khi
lam buéc nay).

A.7. Xac dinh hé so khoang cach va su khong doi xing cua luéi chi.
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A.7.1. Hé s6 khoang cach: hau hét cdc mdy do thuy chuidn hang 3,4 hién nay la
dung loai khong ¢6 bd do cuc nhd. Phuong phap xac dinh hé s6 khoang cach nhu
sau:

Chon bdi biang phang, 14y khoang céach tir may dén mia 75m dén 100m. Sau
khi can bang mdy, tién hanh doc tri s6 trén mit den mia qua day chi trén dudi, tri s6
goi la 1 (I = dudi - trén khi may anh nguoc, 1 = trén - duéi khi mdy anh thuéan).

Doc tri s6 1 qua 3 14n, méi l4n thay déi chiéu cao mdy, khoang cach giita may
va mia dugc xac dinh qua thuée thép véi sai s6 AD/D<1/500.

Hé s6 khoang cach dugc tinh qua cong thiic:

D

K=

Trong d6: D- Chiéu dai tuyén do bang thudc thép véi sai s6 mp/D<1/500.

Néu may cé bo do cuc nhé nhu KONIOO7, xac dinh hé s6 K theo quy pham
xay dung luéi nha nudc hang 1, 2, 3 va 4 ban hanh theo Quyét dinh s6 112/KT ngay
15/5/1989 Cuc Po dac Ban d6 Nha nuéc nay 1a Téng cuc Dia chinh.

A.7.2. Su khong doi xing cua ludi chi.

Trén bai kiém nghiém nhu muc A.7.1. ta doc 3 I4n tri s6 doc day trén, giita,
duéi. Tt tinh toan duoc lay trung binh tir 3 tri trén.

Tinh sy doi xing theo cong thiic.

a = (gifta - trén) - (dudi - gitta) < 1,4mm

Néu vuot qué 1,4mm phai thay d6i luéi chi khdc tai xudng ché tao.

A.8. Kiém nghiém xac dinh cac thong sé cua mia.
A.8.1. Xdc dinh chiéu dai trung binh 1 m trén mia.

Dat mia va thuéc Gio-ne-vo trong cling mat phang véi nhiét do 20°C, do 4m
60%.

Pat mia song song véi thudc Gio-ne-vo, kep sat khoang cach tr 1 dén 10, 10
dén 20, 20 dén 29 dm v6i mia gd. & hai ddu mdi doan, doc tri s6 2 1an. Khi chuyén
lan doc phai dich thudc di mot chit. Poc s6 trén thuée Gio-ne-vo dén 0,1 cua vach
chia (mdi vach chia 0,02mm). Chénh léch giira hai hiéu s6 cta hai lan doc trén thuGc
Gio-ne-vo dai véi khoang cach 1 m cia mia < 0,06mm. Néu vuot qua thi phai xé dich
thudc va doc lai 2 1an nhu trén. Néu 3 1an lién ké dat yéu cau mdi 14y tri s6 1a gia tri
thuc ctia 1m trén mia. Tri s6 cta khoang cach trén mia do di, do vé khic nhau <
0,1mm dugc phép lay tri trung binh.

A.8.2. Kiém nghiém mat ddy ctia mia c6 trung vé6i vach s6 0 khong.

Vach "0" mat den ctia mia g6 hoac vach "0" ctia thang chinh trén mia in va phai
trung v6i mat day cua mia.

Cach kiém nghiém : dan vdo ddy mia ludi dao cao, sit dung thudc
Gio-ne-vo do tir ludi dao cao 1én vach chia trén mia. Su trung hop hoac khéc biét
gifta tri do qua thu6c véi tri trén mia cho ta xac dinh duoc "do khong trung hop
diém 0" ciia mia.

A.8.3. Kiém nghiém mat ddy mia c6 vuong goc véi tru diing ctia mia khong.

Lay 3 coc sit hoac 3 coc gb ¢6 mil dinh, dong trén ciing mot khoang céach
may tir 20 dé€n 30m. Chénh cao gitta cac dinh coc phai tir 10cm dén 20cm.

Poc may dén mia qua 2 1an do theo céc vi tri cia d€ mia nhu sau:
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- Trung tam mia (1); 4 S .6

- Ria sau gitta mia (2); A

- Ria sau trai mia (3); 3 2 7

- Ria truéc trai mia (4);

- Ria truéc gitra mia (5);

- Ria trude phai mia (6);

- Ria sau phai mia (7).

Moi 1an doc mia qua day gitra phai giit nguyén vi tri 6ng kinh.

Véi tri s6 3 coc, ta duoc 21 tri s6 qua 7 vi tri cua mat ddy mia. Néu cac tri sO
chénh nhau déu nh6 hon 0,1mm, ching t6 mat ddy mia vuong géc vdi truc ding
ctia mia. Néu vuot qua 0,1mm thi khi do thuy chudn hang 3, 4 phai luon dat gitta
mia trén di€ém do.

A.8.4. Xac dinh hang s6 K gitta mat den, do cta cap mia.

1. Déng 3 coc sat hodc gb ¢6 mii dinh theo hang ngang cidch mdy tir 20 dén
30m. Do chénh cao giita cac coc tir 10cm dén 20cm. Doi véi mia gb, chi can dong 1
coc va do 4 lan.

2. Thit tu do m6i 1an nhu sau: Can may that chinh xac va gitt nguyén trong 1
lan do, dung mia thi nhat 1an luot qua cac vi tri ctia coc, doc tri s6 day giita qua mat
den, do. Ti€p tuc v6i mia thit 2 cling nhu trén.

3. Thay d6i chiéu cao may doc ti€p 1an 2,3,4, tuong tu nhu 1an 1 véi 2 mia.

4. Hiéu so6 gitta s6 doc mat den, mat do chinh la K. Lap thanh bang tri s6 K qua
4 1an doc qua cap mia (mia 1, mia 2). Sau d6 1y tri trung binh lam tri do thuc t&
(thong thuong vGi mia gb, K = 4473, 4573, v6i mia in - va K = 60).

A.8.5. Xac dinh do vong ctia mia.

Mt khéc s6 clia mia phai 1a mat phang. Kiém nghiém do vong f qua day chi
cang tir ddu mia v€ cudi mia. Sau d6 dung thudc thép do chinh xdc dén mm do céc
khoang céch a, (a,, a,, a;) tir dau nay, qua gitta va dén dau kia.

a, +a,
2

Néu f >8mm v6i 1 mia gb, f >4mm mia in-va thi phai d6i 14y mia khéc. néu

khong c6 mia doi thi phai tinh s6 cai chinh mia theo cong thic:

2
Af = 8.f
31

Do vong tinh theo cong thuc : f=a, —

Trong do:
Af - s6 cai chinh chiéu dai mia (mm);
f - d6 vOong cua mia (mm);
1 - chiéu dai mia (m).
A.9. Mot s6 may thuy chuan (tham khao).
A.9.1. Mot s6 may thuy chudn do hang 3, 4 cta Duc.
A.9.2. Mot s6 may thuy chuén cuia Nhat.
A.9.3. Mot s6 loai mia. i
MOT SO MAY THUY CHUAN PO HANG 3, 4 CUA PUC

KONIOO7 NIO30
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DAC TINH KY THUAT

STT Cac thong so ky thuat NIOO7 | NI025 NI030 Ghi chu
1 | Do phéng dai 6ng ngam (1an) | 31,5 20 25 *NI007 c6
bo do cuc
2 | buong kinh 6ng kinh vat 40 35 35 nhod
(mm) _ *N1025 can
3 | Khoang cdch nhin gan nhat 2,2 2,0 1,8 bing tu
(m) dong
4 | Hinh anh Ngugc | Thuan Thuan
A A Z s < 5 5 — 1 *NIO30 can
5 | Do chinh xac ngam hinh nét 0,5 0,5+1 0,5+1 bing qua
R ; — bot thuy dai
6 | Do chinh xac khoang chia 6ng 8”/2mm | 25”/2mm | 30”/2mm
thuy
7 | Sai s6 trung phuong 0,7 0,8+2 0,8+2
(mm/1km)

MOT SO MAY THUY CHUAN CUA NHAT




Phu luc B
SO PO VA BANG TINH CHENH LECH CAO PO KHAI LUGC
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B.1. S6 do tuyén thuy chuan hang 3, 4 (theo mau B.1).

B.2. Bang tinh chénh léch cao do khai lugc hang 3, 4.

Potu ... dén ................ S6 trang ................
Bit dau ldc ............. Ngay .... thang .... nam ............
Két thic ldc ................ Nguoi do ....vveeveeevieeireene,
Hinh anh ..................... Nguoi ghi .eccvveeeeeeieeeieeneene,
Thoi tiet oo Ngudi ki€ém tra ....................
L Ngay . Khoang
g’.{f” Khoang cach | thang trzcr’n chennlech | | o
Tinh | Loai (khlgag:] (km) nam do | ¢ dd + hiéu chlgr?h Ié(ca;ﬂ Do cao
toan | méc | oo do chinhmia | " N | khai
~ | cachva léch | cao dd
doan | SO huéng | Gitra | Dén , . | caodd | trung lugc
do | higu | oOms fa | YN podi | Podi | hdi | hvé S (m)
déncac | cac | diem +5 +5 (mm) binh
vat) moc | dau Dové | Dové | |
1 2 3 4 5 6 7 8 9 10 11 12
Omin. khi tram do 1e.
Mdu : B.1
DON VI THUC HIEN Cong trinh : ....... Tinh : ....Ma luu tr@¥ : .....Trang: ......
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Hang muc(vung) : ...... ......... May do: ..ccocvveeeenneee

SOGHITINH THUY  DPonvithuchién:Té: ............ XNKS.. oo,
CHUAN HANG IIL,L IV~ Thoi gian do : Batdau : ............... Két thic : ...............
Nguoi do : .....Ngudi tinh : .....Nguoi kiém tra : ........
Mia | ChiD | Mia | ChiD S5 doe o Chenh
S§ | sau epp tude T eper Ky odoctrenmia | cao
tram | Khoang cach | Khoang cach hi€::u Mat | Mat do de{l'd tl?\m}% Ghi chi
do sau trudc mia | den 0 mn
Chenh d [d]
1 2 3 4 5 6 7 8 9
(1) 2975 (4) 0529 S (3)2795 (8)7369 | (10)-1 SO mia
sau 37
| (2) 2616 (50172 T (6)0351 (74825 | (9)-1
(15) 359 (16) 357 S-T (12)+ | (13)0 | (14)+
(11) +
2444 2544 2444
(17) + 02 (18) + 02
1517 1442 S 1227 5701 -1
0936 0865 T 1153 5726 0 +00745
2
581 577 S-T| 0074 -0025 -1
+ 04 + 06
3
4
5
6
7
8
9
Phu luc C

XU LY VA BINH SAI LUGI CAO PO THUY CHUAN HINH HOC

C.1. So do chung hé théng phan mém binh sai khéng ché cao do.
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ti€p c6 diéu kién

Hé thong binh sai lu6i cao do theo phuong phap gian

A4
Modul Modul tinh Giao dién hién Modul binh Ngan hang
soan thao khai luge thi su 46 udi Modul sai ddnh gid Iuu trit s6
va luu trit kiem tra sai cac diéu kien nén ma do chinh lieu va két
o s6 tho hinh hoc va két . X4c 7, binh
sO liéu qué kiém tra tran qua bin
sai sO tho sai

C.2. Vi du két qua binh sai luéi cao do hang 4 theo phuwong phap gian tiép co
diéu kién cua chuong trinh BS - HEC 1-1998. Tai khu vuc H6 Xuan Huong -
Thanh pho Pa Lat (Tham khao).
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THANH QUA TINH TOAN BINH SAI THUY CHUAN HANG 4

CAC CHI TIEU CUA LUOI
1. Téng so diém: 30
2. S6 diém goc: 2
3. S6 luong mdi lap: 28
4. S6 luong tri do: ) 30
SO LUONG KHOI TINH
STT Tén diém Do cao
1 LA.ILIIL5 1479.924
2 LA.ILIIL3 1531.393

Tuyén:
LA_IL.5_XH24_XH23_XH22_XH21_XHI19_XHI18_XHI17_R1_XHI16_XHI15_XH
14_R2_X

- S6 doan do N = 15

- Chiéu dai tuiyén do [S] = 2.555 (km)

- Sai s6 khép Wh = -15.0 (mm)

- Sai s0 khép gidi han Wh (gh) = 32.0 (mm)

KET QUA DO CAO BINH SAI
STT | Kihiéu diém Do cao S.S.T.P

1 XH24 1479.167 .008
2 XH23 1478.913 .008
3 XH22 1478.926 .008
4 XH21 1478.990 .008
5 XH20 1478.980 .008
6 XH19 1497.465 .008
7 XH18 1479.382 .007
8 XH17 1479.526 .007
9 R1 1480.615 .007
10 XH16 1479.628 .006
11 XH15 1481.302 .006
12 XH14 1480.563 .005
13 R2 1480.936 .004
14 XH13 1479.142 .003
15 XH12 1478.747 .003
16 XH11 1478.795 .004
17 XH10 1479.340 .005
18 XH9 1479.047 .006
19 XHS 1481.585 .007
20 XH7 1482.363 .007
21 R3 1479.555 .007
22 XH6 1479.432 .007
23 XH5 1479.359 .007
24 XH4 1479.265 .007
25 XH3 1478.985 .007
26 XH2 1479.150 .008
27 XH1 1479.302 .008
28 XH26 1479.202 .008
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TRI PO VA CAC DAI LUONG BINH SAI

STT | Tén doan do Chénh cao do | Chiéu dai L S6 H.C Chénh cao
Tu-dén (m) (m) V (m) B/s (m)
1 LA-IL.5_XH24 -.764 1.25 .007 =757
2 XH24_XH23 -.255 15 .001 -.254
3 XH23_XH22 012 .08 .000 .012
4 XH22_XH21 .064 A1 .001 .065
5 XH21_XH20 -.011 12 .001 -.010
6 XH20_XH19 485 .05 .000 485
7 XH19_XH18 -.084 16 .001 -.083
8 XHI18_XH17 143 .10 .001 .144
9 XHI17_R1 1.089 .05 .000 1.089
10 R1_XHI16 -.987 .04 .000 -.987
11 XHI16_XH15 1.673 A1 .001 1.674
12 XH15_XHI14 -.740 A2 .001 =739
13 XHI14_R2 373 .04 .000 373
14 R2_XH13 -1.794 .07 .000 -1.794
15 XHI3_XHI12 -.058 A1 .001 -.507
16 XHI12_XHI1 A11 .09 .001 112
17 XH11_XHI0 .047 A1 .001 .048
18 XH10_XH9 545 A2 .001 .546
19 XH9_XHS -.267 A1 .001 -.266
20 XH8_XH7 2.510 A1 .001 2.511
21 XH7_R3 178 .02 .000 178
22 R3_XH6 -2.809 .06 .000 -2.809
23 XH6_XHS5 -.123 .06 .000 -.123
24 XH5_XH4 -.074 .05 .000 -.074
25 XH4_XH3 -.094 .06 .000 -.094
26 XH3_XH2 -.280 .03 .000 -.280
27 XH2_XHI1 165 .03 .000 165
28 XHI1_XH26 151 .08 .001 152
29 XH26_XH25 -.083 13 .001 -.082
30 | XH25_LA-IIL.3 52.164 1.18 .009 52.173

Sai s6 don vi trong s6 Mh =.010 m
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Phu luc D

MOC THUY CHUAN HANG 34

- 80—

(=)

=TT=TINT O nhing noi c6 via da ciing nho lén
T) @T ciing ¢6 thé gan dau moc vao da

(xem hinh D.5)

Gang hoac thép khong ri

15 »//$3.0cm

Hinh D.2:Méc hang 3 Chf)H’

nira chim nira n6i dang
tam thoi 2yl 3l

(a)
Hinh D.6

Moc gan trén bé tong, nha xay v.v...
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N=l1=TI=IT=M"=l=1I=1T=7/=1=I1T=

O ving dat yéu: dat phi sa, dat
mun, cat chay v.v... dung loai moc
thuong vung dat yéu (xem hinh D.3)

Cac loai moc trén nhitng duong
do cao cii néu xét thiy chac chan,
dam bao chat Iuong thi c6 thé loi dung
cac loai moc do6 thay thé cho cac loai
mac thuong va méc tam thoi

—Coc tram ¢=8+10cm

O
o8
©

Hinh D. 3. Mdc hang 3 vung dat yéu

Moc tam thoi ¢6 hinh dang va kich thudc, dugc quy dinh trén hinh D.2 (d6i véi
viing dat chac) va hinh 3 (d6i v6i ving dit yéu). Dau moc 1a loai dinh mil ¢6 dudng
kinh tir 15 d€n 20 mm, dai 100mm. D4u nay con dung dé gan vao cdc cong trinh
kién co

= /=//-

Hinh D.4. Méc hang 4 dang thudng Hinh D.5. Moc hang 4 ving dat y&uyéu
dat chic chac
Dau méc ¢6 3 loai: ddu bang st (hinh D.1, 2) dang gan vao méc mot
tang hodc ting dudi clia moc hai tang. Dau bang kim loai (hinh D.2,3,4,5)
gan vao tang dudi ctia moc hai ting hoac moc viing yéu, moc hang 4 (viing
chic, ving y€u). D4u gan vao vat kién tric kién ¢6 (hinh D.6).
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PHU LUC E

SO HOA MOC THUY CHUAN

STT | TEN MOC

PIA CHI MOC

SO HOA MOC

4R1

Madc bé tong ngay tru deén
gifta bung binh nga ba
Nguyén Thai Hoc, Nguyén
T Luc va Ba Huyén Thanh
Quan , Da Lat

S
S
%

53
Q

D.Ng Thdi Hoc
D .Ng Thdi Hoc

4R1

H6
Xuan Huong

4R2

Mdc bé tong ngay tru dién
trudcquan “Xuan Huong
Quan”’s6 24 Ba Huyén
Thanh Quanba Lat

H6
Xuan Huong

Xuan Huong quén

4R3

Mdc bé tong ngay tru dién
trudcecong khach san Long
Ngaso 2 duong Yersin,
ba Lat

4R4

Moc bé tong ngay tru dién
truéchiéu anh Konica so 1
dudng Nguyén Thi Minh
Khai, ba Lat

b.Lé dai Hanh
D.Ng TM Khai
=z
&
=
g
=

D. NgThdi Hoc

H6 Xuan Huong
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Phu luc G
GIOI THIEU MAY THU GPS (THAM KHAO)

G.1. Gi6i thiéu tom tat may thu GPS.

Hién nay, nuGc ta da nhap khd nhiéu mdy thu GPS cta ciac nuéc nhu: My,
Phap, Nhat v.v...

Nhin chung cac loai mdy déu c6 ciu tao giong nhau vé co ban. Phan riéng
biét thuoc vé chi tiét clia ting hang theo nhu ciu sir dung. Dudi day giGi thiéu cac bo
phan cua may thu GPS - Ashtech P-12
G.1.1. Cau tao ciia may thu.

Bo mdy thu c6 3 b phan co ban: Ang ten, mdy thu, ngudn dién.

1. Ang ten bo thu dai cuc hep, c6 hop nhua chong 4m ué6t bao vé, duge dat
trén dia co chinh x4c 1am bing kim loai. Phia du6i c6 bo tiéu khuyéch dai dam bao
cho tin hiéu du manh d€ truyén véi may thu qua cdp néi dai dén 30m. Trén dia c6 8
16 hinh chan ché dung dé€ ludn thuée chuyén dung va do do cao ang ten khi né duoc
dinh tAm trén gia ba chan tai di€ém do.

2. Nguén dién 1a mot cap acquy. Mo6i chiéc dam bao dién thé tir 10 dén
30volt. Chiéc thit hai dugc 1ap ti€p khi dién thé cta chiéc kia bi tut xuéng dudi 10
volt dé dam bao cho may thu 1am viéc lién tuc trong thoi gian do. Ciing ¢6 thé 14p ca
hai mdy thu vao cling mot lan.

3. Mdy thu ¢6 man hinh thuy tinh thé & mat trudc véi 8 hang hién thi. Moi
hang 40 ky tu dé thong bdo tin tiic huéng dan st dung mdy theo céch doi thoai
Nguoi - Mdy. Phia dui man hinh ¢6 hai nim chi chiéu chuyén dong phai, trdi va
mot ndm c6 chit "C" diing dé xo4 dit kién dang nhap. Bén dudi man hinh ¢6 hai nim
chi chiéu chuyén dong Ién xu6ng va mot nim c6 chit "E" dung dé€ nhap dit liéu va
chuyén vé man hinh hién thi chinh (tvong tu nhu nim ENTER cuia may vi tinh).
Mait sau cua mdy thu ¢ hai c6ng n6i nguédn dién vao, c6 nim tit, bat may c6 cong
nhéap tin hiéu phat tir may chup anh (khi dung phoi hop may thu GPS va may chup
anh hang khong dé xac dinh toa do khong gian tam chiéu anh).

Céng noi ang ten va hai cong loai RS - 2322 dé truyén dit liéu thu duoc tir
may thu sang mdy tinh, cling nhu ding dé trao déi céc tin hiéu truyén thong khac
v6i may thu.

Man hinh ctia mdy thu c6 13 man hién thi chinh, trong d6 ¢6 6 man hién thi
dung dé diéu khién, con 7 man hinh ding dé thong bdo tin titc. Sau day gidi thiéu
chiic nang ctia cdc man hinh hién thi chinh:

- Man hién thi s6 0:

Thong tin vé tinh hinh thu, bat vé tinh trén bau troi. N6 cho biét vé tinh da bat
dugc va cac kénh thu tuong tng, chat lugng ctia cac tin hiéu thu dugc.
- Man hién thi so'1:

Thong tin vé quy dao vé tinh, cho biét phuong vi va do cao ctia vé tinh so véi
mat phang chan troi clia diém quan sat. Tinh trang hoat dong clia vé tinh, ty s6 giita
cuong do tin hiéu va do nhiéu, do chinh xac cta khoang cédch do dugc gitta vé tinh
va mdy thu.

- Man hién thi s6'2:
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Cho biét do vi, do kinh cta diém quan sat dén do, phit t6i 4 s6 1€, do cao dén
m, t6c do chuyén dong so véi mat dat. Thoi gian va khoang céch t6i diém cin dén,
do léch so v6i huéng n6i diém xudt phat va di€ém cin dén.

- Man hién thi so' 3:

Thong tin vé tinh hinh thu dit liéu. N6 cho biét s6 vé tinh dang duoc quan sit,
khoang thoi gian ma tin hiéu vé tinh da thu hay bi gian doan.
- Man hién thi so'4:

Di€u hanh ché€ do hoat dong cuia mdy thu: do pham vi phat séng, dat chuong
trinh do, sir dung tan s6 ngoai vi.

- Man hién thi sé'5:

Diéu hanh ché do do vi phan thoi gian thuc.
- Man hién thi s6°6:

Diéu hanh di theo cdc diém cho trude. C6 thé luu nap vao bo nhd clia mdy thu
99 diém cho trudc trén tuyén di.

- Man hién thi s6'7:

Chon vé tinh: n6é cho phép chon céac vé tinh ma ta muon st dung. Theo ché do
tu dong thi mdy thu tu chon va thong bao vé tinh nao da duoc chon dé thu bait. Néu
da chon nhung khong thu bat dugc thi may thu s& chon vé tinh khéc thay thé. Néu
theo ch€ do 4n nit thi ngudi do 4n nit chi dong ddnh dau cédc vé tinh can thu bat st
dung.

- Man hién thi s6'8:

Diéu hanh hé thong, né ti€p nhan mot s 1énh diéu hanh hé thong, dong thoi
hién thi danh muc cdc tép dit kién nén trong bo nhé cia mdy c6 cac lénh xir Iy tép
nhu sau: 14p tép, ma tép, xoa tép.

_ Man hién thi s6°9:

Diéu hanh thong tin vé diém dit mdy va dot do (Session).
- Man hién thi s6'10:

Thong tin toan canh vé vé tinh trén bau troi. N6 cho biét toan canh phan bg
hién thoi cuia céc vé tinh trén bau troi clia di€ém dat mdy cling nhu vét quy dao clia
ching trén so do hinh chi€u cuc. So d6 gom 3 vong tron dong tam, dac trung cho 3
vong tron dong cao 0°, 30°, 60° va hai dudng vuong géc véi nhau dac trung cho cdc
huéng Dong, Tay, Nam, Béac. Tam vong trdn tng vdi vi tri thién dinh cua diém quan
sat. Vi tri ctia vé tinh dugc thé hién bang ky hiéu. Khi n6 mat tin hiéu trén bau troi
cua diém quan sat va bang ky hiéu H khi né duoc thu bét.

- Man hién thi so'11:

Thong tin vé thoi gian "nhin thay" vé tinh. N6 cho biét nhitng vé tinh s&€ xuat
hién trén bau troi cuia diém quan sat va khoang thoi gian nhin thay chiing tinh theo
truc thoi gian tir Oh dén 24h. Néu vi tri ctia di€ém quan sat da dugc nhap tir trude clia
bo nhG vao may thu (theo man hién thi s6 4) thi man hinh s6 11 s& cho ngay céc
thong tin ndy, con néu khong thi phai chd khoang 12 phit dé may thu kip tich luy dix
kién do ma tinh ra vi tri clia di€ém quan sdt va trén co sO d6 s€ cho ra thong tin cin
thiét ctia man hién thi.

- Man hién thi s¢ 12 : Diéu hanh Bar code.
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G.2. So do xur Iy cap diém cua chuong trinh TRIMVEC - Plus cua hang
Trimble Navigation.

So d6 dudi day dugc st dung rong rai & nudc ta la so do xur 1y tu dong. So d6
dugc tém tit qua so d6 dudi day:

GOI CHUONG TRINH

\ 4

Nhap dit lieu do

\ 4

Chinh x4c héa toa do diém do
bang cach xtt 1y khoang céach >

gia
l

Xu ly sai phan bac 3

l

Xu ly gian tiép tin hiéu Cyce- K&t qua xir 1y
Slip | *FLTfile

l

X ly sai phan bac 2 theo dau

K&t qua xu 1y
* TRP file

phdy troi
Xt ly sai phan bac 2 theo diu Két qua xur 1y *.OPT
phay co dinh > file hoac *.FIX file
A 4
Két thuc

Viéc tinh chuyén toa do gitta hé thong WGS 84 (do qua GPS) va cdc hé thong
toa do tric dia da bi€t khac duoc thuc hién nhd chuong trinh tinh chuyén ctia bo
chuong trinh xtr Iy twong Gng .
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HE THONG XU LY GPS
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Phu luc H
MAY TOAN PAC PIEN TU

H.1. Mot s6 may toan dac dién tir do chinh xac cao (tham khao).

Hién nay & nudc ta va trong nganh thuy lgi da nhap kha nhiéu mdy toan dac
dién tr c6 do chinh xdc cao dén siéu chinh xdc (vé géc mg <3", vé canh mS/g
<1/100.000) nhu: TC 720, DTM 700, DTM 520, SET 3B v.v... cua Thuy Sy, Nhat.

Nhin chung cdc mdy toan dac déu c6 mot s6 bo phan chinh sau:

1. Méay kinh vi dinh vi:

Giong nhu cidc mdy kinh vi khic, nhung qud trinh do géc bang, ding, khoang
cach dugc n6i két quang hoc véi cdc mach IC dé chuyén qua bo mdy tinh tu dong
bdi ngudn hong ngoai.

2. Mdy phat nguon hong ngoai do nguon dién cua acquy c6 dién thé tir 6
dén 12V. Acquy dang kho va c6 bo nap chuyén dung. Bo phat quang hong ngoai
theo nguyén 1y 1léch pha dén mat guong va dugc phan hoi. Bo phan nhan phan hoi
qua IC tinh, hién thi 1én man hinh ctia bo phan tinh cic tri s6 géc ngang (HAR), goc
thién dinh (ZA), khoang cach hién (D,S), tu chénh cao (Ah).

3. B6 phan mady tinh nhan va tinh tri s6 géc ngang, ding, khoang cach
nghiéng, bang, chénh cao, toa do E(y), N(x).

K&t qua la qua may toan dac dién tir xac dinh duoc cac tri géc ngang véi do
chinh xac dén 1"-3", khoang cach dén mm, toa d6 xac dinh dén cm. Tri s6 khoang
cach chénh nhau gitta 3 1an do di, do vé dat:

AS/4 < 1/100.000.
Sau d6 lay tri trung binh.

Cac tri cao do H,, X(N), Y(E) dugc ghi trén dia dang SDC hoac fieldbook, trtit
qua mdy tinh do V& truc ti€p ra ban d6 dia hinh, mat cat, tinh khoi lugn v.v... Theo
cdc phan mém: SDR cua Nhat, SUFFER ctia My hodac Autocad lan development
V.V...

Cao do xac dinh qua c4dc may toan dac dién tir sau khi binh sai ¢6 thé dat thuy
chuén hang 4, phuc vu do v& binh dé ty 1¢ 16n tir 1:1000 dén 1: 200
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MAY TOAN PAC PIEN TU

Do qua bd dam

Po qua bo dam

Do dia hinh bang sé dién 1

Do dia hinh bing sé dién tir

SET2B, SET3B and SET4B are identical in design concept and operation differing only in performance
specifications

H.2. Kiém nghiém, hiéu chinh may.

Mobi may toan dac dién tir déu c6 mot s6 cdu tao riéng biét. Viéc hiéu chinh
va ki€ém nghiém cho tiimg loai may déu phai tuan theo catalog k¥ thuat kém theo.
Du6i day quy dinh nhiing budc chung cho céac loai may toan dac dién tlr hiéu chinh
cac yéu to goc, do dai qua bai tuyén goc quoc gia.

Nudc ta hién nay c6 4 bai tuyén goc: gan cau Thang Long Ha Noi, Xuan Mai
Hoa Binh, Da Lat va Phd Tho thanh phd phd H6 Chi Minh.

1. Kiém nghiém tri do goc qua luéi tuyén goc, qua nhitng phuong phap do
toan vong véi 9 vong do. Két qua sai s6 trong phuong tri do tinh theo cong thiic:

[pvv]
m==* \ -1

S3VV

37



Trong doé: p - trong s6 do goc
v- 80 hiéu chinh giita tri géc do va tri géc goc tinh tir toa do 1udi;
n- sO lan do.
2. Kiém nghiém do dai guong do (guong sao, guong don, guong kép, guong
3, guong chum).
a. Kiém nghiém hé théng guong qua bai kiém nghiém quéc gia (sai s6 goc dén 0.1",
sai s0 do canh dén ms/, < 1/1.000.000 ). Vi cac diém chudn: guong sao v6i khoang
cach D <1000m, guong doi (ba) véi D <3000m.
b. Qua trinh tién hanh nhu sau:
- Doi tam guong va can bang qua gid, bot thuy.
- Can bang va doi chan mdy qua 3 dc chan.
- Bat nit “Starts” khoi dong may khi da dinh huéng dén guong qua bo phan ngim
kinh vi. Khi qua may kéu “tit, tit” déu cung vGi dén do tin hiéu, chiing t6 may hoat
dong tot.
- Lan lugt do géc ngang, ding, chénh cao Ah, khoang cach nghiéng (D), ngang (S)
ba lan véi sai s6 trong han sai:
B<1”+3” (tuy loai may)
Ah <3mm
AD/D < 1/100.000
- Doc toa do E(y), N(x) clia cdc di€ém chudn trong 1udi goc. So sanh véi tri goc dam
bao Ax = Ay <0,005™
- Tinh dién tich kiém tra theo cong thic:
, . 28 =2Xi (Vi — Yi) = 2yi (Xip — Xip1)
- Tinh theé tich kiém tra theo cong thiic.
V = [Me" (b =aH") dH = bHgh +
Trong d6 : nH
H,-cao do gi6i han cua mic thi€t k€;
a, b- 12 hang s6.
3. Hiéu chinh tri do dai
Hiéu chinh d6 dai canh do qua mdy toan dac dién tir gom co:
a. Hiéu chinh do dai do chénh cao giita chi¢u cao guong do (J,) va chiéu cao mdy

(J):

a x H™

h=J,-]J

g m

hZ
oS, = - ——
Trong dé : 2D
D - Khoang cach doc trén may.

b. Hiéu chinh do6 dai do do cao trung binh ctia canh do v6i mit nudc bién.

8S,=-D Hu
N,
N =__%
" v1—e2sin?2 B

Trong do6 :
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B- Vi do;

a = 6378248m - ban kinh truc 16n elipxoid Trai dat ;
e =0,006893421623 - do det elipxoid Trai dat ;
H,,= (H, + Hp)/2 - A,B 1a hai dau canh do.

c. Hiéu chinh do dai khi chuyén vé kinh tuyén gitta ctia lu6i chiéu GAUSS.

5S;= D. Y2,
2R?
Trong do :
Y, - tung do tinh bang km tir khu do so vdi kinh tuyén giita;
R - ban kinh trai dat.
d. Do dai cudi cung cta chiéu dai canh bang:
S’ =D, + 8S,+ 8S, + 88S;.
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Phu luc I
SO PO THUY CHUAN LUGQNG GIAC

Co quan thuc hién Cong trinh: .................... Tinh.....Ma luu tri... Trang....
. Hang muc (vung): ........... May 0...covvvieeeiieeeiiens
SODPO Pon vi thuc hién: Té: ....... XNKS..ooooieeieeeeeens
THUY CHUAN Diém dit mdy: ............... Cao do diém dat mdy : ........
LUONG GIAC  Hygng KT: Thit nhat : ... TRE 2 cooeeeeeerereeereerereeene.
Miy do: .............. Ngudi do: .....Nguoi kiém tra : ......
Tén | Khoang | Khoang | Gobc Géce Chénh | Cao do | Ghichu
diém cach cich | ngang | ding o | cao (h) | diém
nghiéng | béng
1 2 3 4 5 6 7 8
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Phu luc K
PHAM VI UNG DUNG CUA CAC PHUONG PHAP (THAM KHAO)

K.1. Phuong phap thuy chuan hinh hoc.

Phuong phdp thuy chudn hinh hoc 1a phuong phdp c6 do chinh xdc cao nhat
va 6n dinh, sir dung dé dang véi s6 kinh phi mua thiét bi nho nhét, 1a phuong phép
uing ung thuan lgi trong c4c truong hop sau:

- Ving bang phang c6 do doc <6°;

- Vung dan cu ¢6 thanh phé dong dic khi xdc dinh cao do ¢ du6i mit bang duong
pho;

- X4c dinh cao do cac cong trinh xay dung doi hoi do chinh xac cao nhu do do lin
cong trinh, duong bay san bay cac duong giao thong, khong ché€ cao do cac viung
dong bang v.v...

Han ché trong céc dia hinh sau :

- Vung d6i nii c6 do doc >6° dic biét ving c6 do doc >25° thuc hién rat kho khan va
nang suit lao dong rat thap, kinh phi ton kém:;

- Chuyén cao d6 Ién cédc cong trinh cao: nha cao tang, 6ng khoi cong nghiép, dai khi
tuong v.v...;

- Vung cay coi ram rap, c6 phong xa doc hai, ving bom min v.v...

K.2. Phuong phap GPS.

Phuong phéap do cao do qua hé thong GPS ngay cang dugc st dung rong rai va
nang xuat chit lugng ngay cang cao. Song kinh phi mua thi€t bi ban dau kha 16n.
Phuong phép tng dung thuan loi trong cac truong hop sau:

- C6 thé chuyén cao do dén khoang céch xa tir vai km dén hang ngan km;

- Vling cay c¢6i ram rap, dia hinh phan chia phuc tap, khong phai phat cay hoac bo tri
d6 hinh chat ch& nhu cac phuong phéap khac;

- Vung sa mac, song, bién, phan cich dia hinh nhiéu, giao thong di lai kho khan.,
Han ché ctia phuong phdp 1a hién nay, do mat do di€ém trong luc ciia nudc ta con
thua (day nhat ¢ ludi 3kmx3km) nén do chinh xdc méi dat dén thuy chudn hang 3.
Khu vuc cong trinh kién tric cao, khong thé dat may duoc.

K.3. Phuong phap thuy chuin luong giac chinh xac cao.
Phuong phéap st dung thuén loi trong cac truong hgp sau:
- Chuyén cao do tir thap Ién cdc cong trinh cao ma khong phai chuyén mdy lén;
- Nhitng vung nui, nui cao kho di lai;
- Xac dinh do lun nghiéng cac cong trinh cao tang, ong khoi, 10 cao v.v...
Han ché ctia phuong phép 12 do chinh xac thap, chi dam bao thuy chuin hang
4, ky thuat.
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