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BO NONG NGHILP CONG HOA XA HOI CHU NGHIA VIET NAM

VA PHAT TRIEN NONG THON Doc ldp - Tu do - Hanh phite
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S6: 03/2002/QD-BNN Ha Néi, ngay 7 thang 01 ndm 2002

QUYET DINH CUA BO TRUGNG
BQ NONG NGHIEP VA PHAT TRIEN NONG THON
Vé viéc ban hanh tiéu chudn nganh: 14 TCN 102 - 2002 - Quy pham
khong ché cao dé co so trong cong trinh thuy loi

BO TRUGNG BO NONG NGHIEP VA PHAT TRIEN NONG THON

Can ctt Nghi dinh s6 73/CP ngay 01 thang 11 nam 1995 clta Chinh phti vé chic ning nhiém
> vi, quyén han va té chitc bo méay cia Bo Nong nghiép va Phat trién nong thon;

‘Can cif vio Phép 1énh chat luong hang héa ngiy 24 thang 12 nam 1999:

Can ¢t vao Quy ch€ Lap, 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;

Theo dé nghi clia 6ng Vu trudng Vu Khoa hoc cong nghé & Chat luong san phdm.
QUYET PINH

Pié¢u 1: Nay ban hanh kém theo quyét dinh nay tieu chudn nganh: 14 TCN 102 - 2002 - Quy
pham khong ch€ cao d¢ co s& trong cong trinh thiy 1¢i.

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

biéu 3: Cic ong Chanh van phong B, Vu trudng Vu Khoa hoc cong nghé va Chat lugng san
phdm, Thii trudng cdc don vi lién quan chiu trach nhi¢m thi hanh quyét dinh nay.

KT. BO TRUGNG BO NONG NGHIEP VA PTNT

Noi nhdn: THU TRUONG

- Nhu didu 3; ) o
- Lvu VP B Dd ky: Pham Hong Giang



YU 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

QUY DINH CHUNG

Tieu chudn ndy dugc 4p dung cho viéc kKhong ché cao do co sd trong cdc cong trinh
*thuy lot & Viét Nam.
Ludi khong ché cao do cd s trong céc cong trinh thuy loi duge xay dung la ludi hang
3, 4 va ludi ky thuat theo phuong phép cao dac hinh hoc, luong gidc do chinh xac cao
va GPS (hé théng dinh vi toan cdu), ndi tir cac diém hang 1, 2 Qudc gia.
Heé cao do trong cong trinh thuy loi quy dinh nhu sau:
1) T Pa Ning vao Nam theo hé¢ Mii Nai - Ha Tién;
2) Tir Thira Thién Hu€ ra Bac theo hé Hon Déu - Hai Phong;
3) Heé s6 chuyén ddi hai hé:
Hyai i = Hetai prong + 0,167m
Ludi cao do hang 3 1am co s& xay dung ludi cao do hang 4, ludi cao do hang 4 lam co
s& xay dung ludi thuy chudn k¥ thuat.
Trong trudng hop dac biét, khi cong trinh & viing sau viing xa, bién gidi hai dao chua
- ¢6 diém do cao quéc gia thi ludi cao do cong trinh dugc phép gia dinh cao do theo ban
d6 1: 50.000 di b sung noi dung va chuyén ddi sang lu6i chi€u Gauss tir nam 1997,
nhung khi ¢6 s6 liéu din truyén cao do qudc gia thi phai hi¢u chinh cao d6 gia dinh
sang cao do thuc cua luéi qudc gia cho cac diém do cua cong trinh.
Lusi cao do hang 3 gém cac diém hang 3 n6i véi nhau hoac dudng hang 2 va hang 3
néi thanh vong Khép.
Ludi cao do hang 4 gém cdc diém hang 4 néi v&i nhau hodc duong hang 3 va hang 4
néi thanh vong khép.
Ludi cao do thuy chudn k¥ thuat gém cac diém k¥ thuat n&i v6i nhau hodc dudng hang
4 v k¥ thuat ndi thanh vong khep.
Lu6i thuy chudn hang 3 xdc dinh cao d9 cho cac doi tugng sau:
1) Céc diém tim tuyén cong trinh ddu méi thude ¢ép 1, 2, 3;
2) Cic diém khong ché cao do doc theo kénh va cac cong trinh trén kénh ¢6 do doc

5



14 TCN 102-2002

1< 1/10.000 va céc hé théng dé song, bién c6 chiéu dai > 20Km;
3) NG6i cao d6 cho céc cong trinh cdp 4, 5 khi xa céc diém hang 2, 1 quéc gia.

1.8.  Lu6i thuy chudn hang 4 x4c dinh cao d6 cho cac déi tuong sau:
1) Céc di€m tim tuyén cong trinh ddu mai thuoc cédp 4, 5;
2) C4c diém khong ché cao do doc theo kénh, cdc cong trinh trén kénh cé do déc
1/2000 > i >1/10.000 va céc hé thong dé soéng, bién c6 chiéu dai < 20Km;
3) Céc diém tim dudng quan 1y, thi cong 13 dudng nhua hodc bé tong;
4) Céc di€m khéng ché mat béng tir GT1, GT2, hang 4, cdc diém thuy van.

1.9. Lu6i thuy chudn k§ thuat xac dinh cao d6 cic diém tram nghiém triéu, khong ché do
v&, cdc diém tram mdy, cit doc cong trinh, tim kénh ¢6 d6 déc i >1/2000, cic hé
khoan dao, di€ém 1o dia chét; nhimg diém tim tuyén cic hang muc cbng trinh khdc
khéng quy dinh & Diéu 1.7 va 1.8.

1.10.  Chiéu dai duong thuy chudn hang 3, 4, k§ thuat khong duoe dai qua quy dinh bang 1.1
(d6 dai L tinh bang km).

Bang 1.1. Quy dinh chiéu dai dudmg thuy chudn hang 3, 4, ky thuat
. Ving
| Cap hang Péng bang Mién nii
Puong Hang 3 | Hang 4 | K¢ thuat | Hang 3 | Hang 4 | Ky thuat
Gilra hai diém gé’c 65-70 16-20 8-10 200 100 50
Gifta diém g&c dén dlem nit | 40-45 9-15 4-7 150 75 40
Giita hai diém nuit 25-30 6-10 3-5 100 50 25
Trong d6:
- Diém goc cha ludi hang 3 14 diém hang 2;
- Diém g6c ca lu6i hang 4 1a diém hang 3;
- Dbiém géc cua ludi k§ thuat 13 diém hang 4;
- Diém niit 1a diém giao nhau tir 3 dudng thuy chudn cing hang tao ra.

L.  DPudng cao do hang 3 duge do di, do vé khép giita cdc diém hang 2. Néu vi diéu kién chi
c6 th€ ndi tir 1 diém hang 2 thi phai do di, do vé dé khép kin véi khoang cach giita
ching bang 2/3 khoéng cich quy dinh & bang 1. Pudng cao do hang 4 duge do 1 chiéu
gilta 2 di€m hang 3. Néu chi ¢6 1 diém hang 3 phai do di, do vé dé khép kin.

1.12.  Sai s6 khép dudng hoac khép vong ca hang 3, hang 4 quy dinh.

1) Hang 3:
- Ving déng bang : f,<+104L .
~ Ving nii : f,<+124L
2) Hang 4:
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- Ving dong bing : f <+204L .
_ Ving nii : £, <+25VL o
3) K¢ thuat:

- Ving dong béng : f, <+ 50VL o
- Ving nui : fh£i60mem
Trong do6 :

L - Do dai tuyén thuy chuin tinh bing Km;
Quy dinh khi s6 tram mdy > 25 tram trong 1Km déi véi ving nui.
Méc thuy chudn.
1) Tai ddu méi cdc cong trinh cdp 1, 2, 3 phai diic 1 méc hang 3 dang lau dai (hinh
D.1- Phu luc D), ¢6 ghi tén don vi thuc hién, thot gian.
2) Pudng cao dé hang 3: trung binh 4 dén 5 km dic 1 méc dang tam thdi (hinh D.2 -
Phu luc D), ¢é ghi tén don vi thuc hién, thoi gian.
3) Pudng cao do hang 4: trung binh 2 dén 3 km diic 1 méc dang mSc thuong (hinh
D.4 - Phu luc D) ghi tén don vi thuc hién, thoi gian.
4) Céc diém dudng thuy chudn k¥ thuat thudng chung véi cdc di€m khong ché duong
chuyén cép 2, Iuéi do v€, cdc tram may v.v...
Thuat ngit ding trong thuy chudn.

1) Thuy chuin hinh hoc (TCHH): cao do dudng thuy chudn do qua phirong phdp hinh
hoc bdi cic mdy thuy chuan dugc sl dung nhiéu nhit trong cong trinh thuy lgi.

2) Thuy chudn luong gidc chinh xac cao (TCLGCXC): cao do dudng thuy chudn duoc do

qua cdc may toan dac dién tlr khi dia hinh ¢6 d¢ doc 16n > 25°.

3) Thuy chudn GPS (TCGPS): cao d¢ diém do qua hé thdng GPS toan ciu (GPS:
Global Positioning System: hé thong dinh vi toan ciu) st dung khi n6i cao do
nhimg ving xa, khé tuyén di, d6 thuc pha nhiéu, d6 déc dia hinh 16n khé do thuy
chudn hinh hoc, thuy chuin lugng giéc.

4) Tuyén thuy chudn phit hop (TCPH): 12 tuyén xuat phdt tir di€m hang cao hon khép
vé diém hang cao khéc.

5) Tuyén thuy chudn khép kin (TCKK): 12 tuyén xuat phat tr 1 diém hang cao khép
vé ngay diém do .

6) Ludi thuy chudn diém ndt (LTCPN): 1a ludi tao bdi nhiéu tuyén cit nhau
(tir 3 tuyén trd 1én) theo cdc diém miit.

7) Tuyén thuy chudn treo (TCTr): 12 tuyén xudt phat tir diém goc, phdt trién dén diém
cudi khong khép kin, loai tuyén nay chi ding trong truong hop dic biét véi do tin
cay cho phép thap.

PHUGONG PHAP THUY CHUAN HINH HOC

Yéu cau k¥ thuat do thuy chuin hang 3.
M4y, mia, ki€ém dinh va hi¢u chinh.
1. May thuy chudn: may thuy chudn dung dé do chénh cao thuy chudn hang 3 hién nay la
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2.1.2.

2.1.3.

cdc mdy can bang tu dong NI1025, KONIOO7, AT-G6, AS-2C va cac loai mdy ¢6 40 chinh

xdc tuong duong, phai thoa man nhitng diéu kién sau:

a) Heé s6 phong dai 6ng ngdm V > 24 lan;

b) Gid tri khoang chia trén 6ng thuy dai dé can bang mdy §; < 15"/2mm. Néu 1a bot
nudc tiép xuic thi §; < 20"/2mm;

¢) Ludi chit thap phai ¢6 3 day: trén, gita, dudi.

2. Mia do : mia phai 12 mia ¢6 2 mat den, do, dai 3m (bang g6 hay nhom rit). Trén mdi mat

khic dén 1em. Mit den va dé mdi mia khéc chénh nhau hé s6 K 2 40cm. Mat dé cha hai

mia trong mot cip mia chénh nhau 100™™.

a) Sai s6 ngau nhién dm vam cha cap mia khéng vugt qua 0,05™™.

b) Khi dung & viing nii, cong trinh bé t6ng, cong trinh dac biét, c¢6 thé do bing mia
in-va, khi dé phai do bang may KONIOO7, hoac mdy cé bd do cuc nho tuong
duong.

3. Kiém dinh va hiéu chinh:

a) Mdy mdi xuat xudng, mdy sau khi sira chita hodc sau thoi gian 3 thang do ngoai
thuc dia chua kiém dinh phdi kiém dinh va hiéu chinh toan dién theo quy dinh &
phu luc A.

b) M4y dang do ngoai thuc dia phai kiém dinh theo thit ty sau méi khi ti€n hanh
(kiém tra, hiéu chinh thudng kV), bao gém:

- Kiém tra va hiéu chinh bot thuy trén;

- Kiém tra bo phan can bang tr dong;

- Kiém tra gia tri g6¢ i méi ngay 1 14n. Néu tuin 1€ ddu 6n dinh thi tir 10 dén 15 ngay
mdi kiém tra 1 1an. Bat ddu va két thic tyén do phai kiém tra géc i. Méi lan di
chuyén noi cong tac hoic bi chan dong manh ciling phai kiém tra hiéu chinh géc i;

- Trudc va sau mia san xuat phai kiém tra tri s6 d¢ dai khic trén mia bang thudc
Gio-ne-vo ¢6 do chinh xac 0,02mm (Theo Phu luc A).

Do chénh cao thuy chuédn hang 3.

1) Pudng do chénh cao hang 3 phai do di, vé, cing mét dudng do, phai cing ngudi
do, mdy, mia va dém mia (coc mia).

2) Do chénh cao qua day chi gilta v6i may tu can bang. May ¢6 bo do cuc nho va mia
in-va thi do theo phuong phap chap doc (tring vach).

3) Th tu thao tac trén mot tram do nhue sau:

a) Poc s6 mit den (hoac thang chinh v6t mdy c¢é bo do cuc nhd - goi tét 1a thang
chinh) c¢lla mia sau;

b) Doc s6 mat den (thang chinh) cla mia trudc;

c} Doc s6 mét do (thang phu) cua mia trudc;

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

Khi do dudng thuy chudn di va vé phai thay d6i vi tri dat mdy va thay déi chiéu cao

gia 3 chan tai tram do dé khac phuc sai s 16n. Phai bo tri tram chéin 14n do di ciling

nhu lan do vé. Néu vi diéu kién s& tram mdy cha tuyén bi 1€ phai cong thém vao tri
chénh cao doan do s6 cai chinh chénh léch diém O clia cap mia.
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2.1.5.

2.1.6.

2.1.7.
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Chidu dai tia ngdm tir mdy dén mia < 60m véi hé s6 phong dai 2 24 14n. Néu hé s6
phéng dai > 30 l4n, ¢6 thé kéo dai tia ngam tir 75m dén 100m. Khoang cédch tir may dén
mia ¢6 thé do bing thudc day 50m, 100m hodc do qua day chi trén dudi clia may.
Khoang cich chénh trong mot tram < 2m. Téng chénh khoang cich ca tuyén < 5Sm.

Do trong mot doan, mdy khong duoce diéu quang lai (khong thay ddi tieu cu 6ng ngam).
Chiéu cao tia ngdm cach chudng ngai vat (mat dat, chudng ngai vat v.v...) 2 0,3m. Khi
do viing niii, néu chiéu dai tia ngdm < 30m, khoang cich chudng ngai vat = 0,2m.

Khi do phii dat dém mia vo ving dét chac chin. Néu viing dat bi lan, phai dung coc
sit hoac gb déng dé do.

Néu coc g6 thi phai ¢6 kich thude 10 x10x40cm c6 doéng dinh sit mii tron.

Trong qud trinh do phai che 6 cho mdy va chon thdi gian do nhu sau:

1) Chi do khi mat troi dd moc 30" va trude khi ldn 30"

2) Trua ndng, hinh anh rung dong phai nghi;

- 3) Khoéng duge do khi gié cdp 5 hodc sau tran mua rao dot ngot.

2.1.8.

. Thudng dugc nghi do khi da do cao d6 vao moc bé tong. Trudong hop khong thue hién

. dugc, phai chon 2 diém dénh ddu son chic chén hoac déng coc gb 10x10x40 cm, ¢

2.1.9.

2.1.10.

2.2.
2.2.1.

2.2.2.

" dinh mi tron dé gifi cao do. Sau khi nghi phéai ki€m tra lai néu sai s6 < £3mm thi 14y

tri trung binh. Néu vuot qud phéi do lai tuyén.

Sai s6 khép tuyén do ngoai thuc dia tuan theo tri s6 quy dinh & Diéu 1.12 cho thuy

chuan hang 3.

Két qua do duge 1ap thanh bang tinh chénh cao khai luoc ngoai thuc dia (Phu luc B).

K&t qua cudi cing cla cdc tuyén do cao phai dugc binh sai trén mdy vi tinh theo

phuong phép gidn ti€p cé diéu kién (Phu lyc C).

Yéu cau k¥ thuat do thuy chuén hang 4.

May, mia, kiém dinh va hiéu chinh.

1} May thuy chuin do chénh cao hang 4 gidng nhu may do chénh cao thuy chuan
hang 3. Nhiing gi4 tri khoang chia trén 6ng thuy dai < 25"2mm.

2) Mia dung do thuy chudn hang 4 gi¢ng nhu do thuy chudn hang 3. Trudng hop dic
biét c6 thé ding mia dai 4 m mot mat s6, nhung khong dung mia gap. o
Sai 56 ngiu nhién khoang chia dm khong dugc vugt qui 1mm. Khi do phai ding
dém mia bing coc sat hoac coc g6 ¢6 dinh mil dé dung mia. Mia phai duoc kiém
dinh bing thudc Gio-ne-vo hoic Dro-bu-sép voi do chinh xdc dén 0,1mm.

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

Po chénh léch d6 cao hang 4.

1) Pudng cao d6 hang 4 dang phir hop, khép kin hoac diém nit chi do theo 1 chiéu.
D6i véi cic dudng thuy chuan treo phai do di, vé hogc do mot chiéu theo 2 hang
mia (2 chiéu cao mdy).

2) Do chénh cao hang 4 theo phuong phép day giita. Thao tac do tai 1 tram mdy giong
nhu tram may thuy chudn hang 3.

3) Chénh cao giita s& doc chi gilta va tri s6 trung binh tu hai chi trén, du6i mit den
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2.2.3.

2.24.

2.2.5.

2.2.6.

2.3.

23.1.

2.3.2,

2.3.3.

10

< 5™ trong 1 tram do.
4) Hiéu s6 chénh léch d6 cao gilra mat den va mat do < 0,5™™,
Chi€u cao tia ngdm phai cach chudng ngai vat > 0,2m. Khi & viing ndi, do viréng dia hinh,
dia vat, chiéu dai tia ngdm < 30m, chiéu cao tia ngam cach chudng ngai vat > 0,1m.
Khoang céch tir mdy dén mia trung binh 100m. Néu d¢ phéng dai ctia may = 30 14n, c6
thé doc dugc dén 150m.- S6 chénh léch chiéu dai dén mia tlr tram mdy trong mot tram <
5m. Tng s6 chénh chiéu dai toan tuyén < 10m.
Sai s6 khép tuyén hang 4 giita 2 diém hang cao hoic khép kin & :
1) Ving déng bang : f, <+20L .
2) Ving nidi: f, < #25JL . .
Trong d6: L - chiéu dai tuyén thuy chuén, tinh bang Km.
Néu sai s& vugt han sai phai do lai toan tuyén.
Két qua do tuyén thuy chudn hang 4 dugc théng ké theo miu Phu luc B va phai dugc
binh sai trén mdy vi tinh theo phuong phap gian tiép cé diéu kién (Phu luc C).
Po chénh cao qua vit chuéng ngai.
Khi gap chuéng ngai trén tuyén do nhu song, hd, vic sau, dam, phé v.v... nén loi dung

cdc cong trinh xay dung nhu: Thuy lgi, giao thong, thuy dién, cau, cong v.v... dam bao
d¢ viing chéc, ti€n hanh do theo quy dinh sau:

1) Néu dimg duge xe co gidi thi do binh thudng;
2) Khi khong dimg duge xe co gidi thi phai do 14n di, 1an vé ngay, 14y két qua trung
binh. Trong trudng hgp nay phai gin moc tam thdi & hai bd hai bén cau.
Néu khong do nhu trén dugce, phai ding bai do qua chudng ngai vat.
Khi song rong dudi 100m trén tuyén hang 3, dudi 150m trén tuyén hang 4, viéc do
chénh cao ti€n hanh nhu tram may binh thudng.
Khi song rong tir 100 dén 300m véi hang 3, 150 dén 300m véi hang 4, khong 1gi dung
duge cac cong trinh xay dung thi ti€n hanh theo phuong phdp sau:
1) Chon 2 bén bd 2 vi tri 6n dinh, déng coc sau 40cm, dudng kinh coc >10cm, trén dinh ¢6

dinh sit mi tron. Céich coc khoang 5 dén 10m chon 2 vi tri dét may sao cho I,P, = LP,,
I,P,= L,P, (hinh2.1.) I p
] 1
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Hinh 2.1. So d6 ba tri tuyén do vuot chudng ngai

Tai tram may I,, ngim mia tai P, doc s6 mat den, do theo day gitta. Sau d6 ngam

mia & P,, doc mat den, do 2 lan;

3)

tai P,.

Chuyén mdy sang tram I,, tudn tr nhu trén doc mia tai P, r6i chuyén sang doc mia

Nén ding 2 may do déng thdi tai tram I, [,. K&t qua chénh cao P, P; duge 13y 1a trl
trung binh, khi sai s6 giita hai tri do < +10vL . VO thuy chudn hang 3; < +204L o
véi thuy chudn hang 4, L 1a chiéu dai canh do tinh bang Km.

2.3.4. Khi song rong tir 300 dén 600m, trén song c6 bii bdi néi, dat chac (hinh 2.2), ¢6 thé
tién hanh nhu sau :

P,

T

‘--.____,__________________.-/fx

I, & o P,

Hinh 2.2. So dé bo tri tuyén do vugt chudng ngai (qua song ¢6 bai gitra)

1) Néu bai béi d giita song, dat duge may thi dat mia & hai diém trén bd, ti€n hanh 8

2)

14n do theo phuong phap thong thudng vio budi séang 4 l4n, budi chiéu 4 lan. Gilta
hai 14n do cia timg cap phai thay déi chiéu cao mdy va thit tu ngdm mia.

Néu bii bdi khong dat mdy duge thi phai dong coc K dé dung mia, cich bd tri nhu
hinh 2 sao cho : I,P, = LP, ¢6 khodng céch tit 5 dén 10m, I,K = LK (chénh d¢ dai I,K
va LK khong qua 1/10). Mdy dat tai I, ngdm mat den mia dat P, doc s6. Sau d6 may
& 1, doc sang mat den mia dit & K hai 14n va mdy & 1, doc mia mat do ¢ K hai ian.
Xoay mat dé clia mia & K vé I, va tién hanh doc s6 2 1an tir [, tir I, doc s6 mat den
tai K hai lan. Sau do quay mdy vé mia gin, mdy I, doc mat do tai P, , may [, doc
mit den tai P,. Céc bude trén goi l1a 1 lan do. Chuyén sang lan do tha 2 cing nhu
vay d6i mdy tir I, sang L,. Phai tién hanh do 4 1an nhu vay. Chénh léch cao do gifta
P,. P, chinh i tong chénh cao gita P, - K va P,- K.

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

D)

Phii diing mdy cé boé do cuc nhd nhu KONIOO7 va bang ngam do theo phuong
phap trung hop, chap vach doc mia xa 3 lan. Do 2 lin do.

Bing ngam phai ¢6 vach ngam mau trang rong 0.06mm x S (S chiéu rong tinh bang m).

11
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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 Iudi nha nuéc hang 1,2,3 va 4.
Ban hanh theo (;uyét dinh s6 112/KT ngay 15/5/1989 cua Cuc Do dac Ban d6 Nha
nudc - nay la Tong cuc Dia chinh).

3) Chenh cao giilta do di va vé phai < £8mm vdi hang 3; < +10mm véi hang 4.

2.4.  Yeéu cau ky thuat do thuy chuin k¥ thuat.

2.41. Thuy chuan k¥ thuat do bang cdc loai mdy, mia nhu thuy chuin hang 4, vdi do phong
dai > 20 lan.

2.4.2, Thuy chuan k¥ thuat xudt phat va khép vé tir cac diém hang 4. Tuyén thuy chuan ky
thuat thuong xdc dinh cao do cho cac diém ludi khong ché do ve, diém tram may vé
binh dé6, cdc diém cit doc cong trinh.

2.4.3. Thit tir do trong tram mdy nhu sau (doc qua day gitra):

- DPoc mit den mia sau;

- DPoc mit do mia sau;

- Doc mit den mia trude;

- DPoc mat do mia trude.

Khi ding mia mét mit s6, doc theo thi tu:

- DPoc 6 mia sau;

- DPoc s6 mia trudc;

- Thay chiéu cao mdy > 10cm;

- Poc s6 mia trudc;

- Doc s6 mia sau.

2.44. Chiéu dai ngam tr mdy dén mia trung binh 120m, dai nhit khéng qud 200m. Chénh
khoang cdch trong mot tram mdy < 5m, chénh khoéang cich 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,<+504L .
Trong d6: L - chiéu dai tuyén do tinh biang km.
- Néu ving nii, lkm 16n hon 25 tram mdy, tinh sai s6 khép theo cong thuic:
f, <% lOJﬁ(mm).

Trong d6: N - s6 tram may.

hoac f, <+ 60YL .,

Trong d6: L- chiéu dai tuyén do tinh bing Km (theo Biéu 1.11)

2.4.6. Tinh todn khdi lugc nhu tuyén thuy chudn hang 4 vi binh sai qua mdy vi tinh theo
phuong phap gidn ti€p ¢6 diéu kién (Phu luc B, C).

2.5. Modc thuy chuan hang 3, hang 4.

Mo dudng thuy chuan hang 3, 4 13 méc thudng. Ky hiéu méc quy dinh:

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

12
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2) Hang 4 1a 4R, (1=1+n).

(Hinh dang va kich thude moc xem Phu luc D)
San pham giao nop.
1) San phdm giao nop ludi thuy chuadn hang 3, hang 4 bao gom:
a) So do ludi, so dé moc: ‘
b) S6 hiéu géc qua s6 do hodc card qua mdy tu dong:
¢) Tai liéu tinh khai lugc,
d) d. Tai liéu binh sai vi k¢t qua cudi cung.
2) Thanh qua ludi thuy chudn ky thuat nim trong cao do Iudi gidi tich 1.2, dudng
chuyén cap 1, cap 2, diém do V& v.v...

PHUOGNG PHAP GPS

Phuong phéap do: Po GPS xdc dinh cao do chi cho cdc tuyén hang 3. hang 4 theo

phuong phap do tuong doi dang do tinh qua cic diém dat mdy da ¢é cao do hang 2,

hang 3 (Phu luc G gidi thi¢u mdy thu GPS).

Cic loai may thu: Phai sir dung déng thoi 3 méy thu loai | tin hodc 2 mdy thu loat 2

tan.

1) Néu ding loai 1 tan, mdy thu dat & 2 diém ¢6 cao do cho trude ¢ hang cao hon (do

hang 3 thi phai dat diém hang 2, do hang 4 phdi dat diém hang 3) mot mdy thu dit o

diém cén xdc dinh cao do. Néu do hang 4 ¢6 thé chi can mét diém ¢6 cao do cho

trudc.

Tién hanh citng thu tin hi¢u tir 3 dén 4 veé tinh trg lén voi gde ta = 10° trong thoi gian

tir 2 dén 3 gidr lién.

2) Néu dimng loai 2 tan, chi cin 2 tram mdy thu. Mot may dat tai di¢m da ¢6 cao do,

mady kia dat tai diém cin xdc dinh cao do. Moi quy dinh vé s0 v¢ tinh, thoi gian nhu do

mdy | tan.

Khoang cach do va mat d¢ diém trong hre: Khoang cich do gilta cic diém tir vai

km dén hang chuc km.

1) Khi mat do diém trong luc tang lén 3km x 3km ¢0 1 djém, dd chinh xdc cao do trén
chiéu dai 20km, c6 thé dat 0,05m, dat yéu cdu thuy chuin hang 3.

2) Khi mat do diém trong luc 1a 9%km x 9km c6 1 diém, do chinh xdc cao do dat 0.1m
theo chiéu dai 20 km. tuong duong thuy chudn hang 4.

Quy trinh do tai tram may:

1) Pat mdy thu va ang ten:

a) Can bing chan midy bing bot thiy tron. Dinh thm chan mdy bang bo dinh tam
trung véi tam maoc. Sau d6 Idp anten lén chan mady

b) Nai ang ten vdi mdy thu qua cdp chuyén ding (mdy thu ¢ the dat xa ang ten dén
30m dé trdnh ning, mua).

¢) Do do cao ang ten

d) Dung nguén dién tir dc quy cla may hode ndi mdy thu véi ngudn dién bang day

13
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¢ap chuyén dung.

e) Mé dién bing nit "ON" & mat sau cha may thu.

2) Tién hanh thu tin hi¢u tir vé tinh.

Khi bat nit "ON", mdy tu ti€n banb kiém tra noi bd. Néu c6 truc tric, man hinh hién

thi Code 16i va ngimg hoat dong. Néu mdy t6t, man hinh hién thi dong chit “Ashtech”

vi sau mot lat sé chuyén sang man hinh s6 0 (xem Phu luc G gi6i thi¢u may).

V& nguyen tic, sau khi mé, may tu dong do, ghi theo thi tu:

a) Tim va thu bét cdc vé tinh co thé quan sat;

b) Thuc hién cac phép do GPS, tinh ra toa d¢, cao do;

¢) Md tép va luu nap tat ca dif kién do vao tép. Khi may ngimg do, s& tu ghi tép va
bao vé sd ligu do vao dia ghi.

3) Ngudi thao téc, khi van hanh may phai theo céc bude sau:

a) O man hinh hién thi s6 0, néu hinh inh md, phai diéu chinh do tuong phan cho 18
nho cic ntm ¢é miii tén chi 1én xudng;

b) Chuyén sang man hién thi s6 4 bang cich #n nut "4". Khi do thudng khong cin can
thiép ma gilt nguyén tham s chuin da chdp nhéan trén d6 va nén chuyén sang man
hién thi s6 9. Tuy nhién néu can thi 4n vao mit "E” 16i ding cdc nim c6 mii tén
dua con trd dén chif cin thay déi tham s6. Sau d6 &n mit "E” dé ghi hosic diing nim
"C" dé xoa cic tri s6 méi thay déi chia tham s6.

Chuyén sang man hién thi s6 9 bang cich 4n nim 56 "9".

- Nhap tén diém do: Sau khi bam mit "E" man hinh hién thi cac dong chil:

To enter A B C D E F G H?

Press 1 2 3 4 5 6 7 8 9

Ta &n cdc ndm tuong tng d& nhap tén diém do, tén diém chi duogc biéu dién t6i da
béng 4 chif cdi.

- Nhap tén dot do: & vi trf SESS (SESSTION) ciing c6 thé ¢& mdy tinh tu ghi dot do.

_ Nhap s6 hiéu may thu RCV #: 3 chit so.

- Nhap so hiéu ang ten ANT #: 3 chir 50.

Hai s6 liéu nay 14y trong 3 s6 cudi clia s6 ma may trong 1y lich ciia mdy. Viéc nay co
thé thyc hién khi nhap dit kign do vao may tinh.

Céc tham s6 khac trén man hinh khong cén sita déi.

Cudi cing &n ndt "E” dé ghi vao b nhé hoac nut "C" dé xo4 dit kién vira nhap.

Nhin vao vi tri CNT néu thdy c6 50 99 la da do xong.

Xir Iy két qua do.

1) Xir 1y s6 lieu do GPS déu theo cic phén mém chuyén dung clia cic hing san xudt
mdy. Song céc phin mém déu c6 3 chifc nang chu yéu.

a) Nhap s6 liéu tit may thu sang may tinh.

by Xirl§ cap di€m dé tinh ra hiéu toa, cao do gilra chung.

¢) Binh sai mang ludi nhi¢u cap diém do.
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2) Hién nay, & nudc ta dang sir dung phén mém wr dong TRIMVEC - PLUS, SPSurvey

ctia hing Trimble Navigation va Modul Geoid trong phan mém TRIM LINE+ dugc dat

tén I VNGEO - 96B, dugc s& dyng rong réi ¢ Bo Téng Tham muu quéan doi va Téng

cuc Dia chinh. Phu luc G gidi thiéu so d6 xir 1y cla phin mém TRIMVEC - PLUS.

Quy dinh chon vi tri do GPS.

Nhin chung, cic diém do GPS ¢o thé dat dé dang, khong phu thuoc vao do vudng

khudt dia hinh, dia vat. Nhung nén tranh nhitng vi tri sau:

1) Nhifng vi tri & ving ¢ phan xa lon nhu diém gan mat nude, vang déi troc, ving ¢6
khoang san, ham lugng mudi cao;

2) Nhimng vi tri ¢6 phan xa nhiéu chiéu nhy thung liing nhiéu vich da, dudng phd ¢o
nhiéu nha cao tang v.v..;

3) C6 ngudn phit dién tr manh nhu gin tram ra da, dudng dién cao thé v.v..;

4) Géc nhin 1én biu troi xung quanh déu < 150.

San phim giao nop.

‘San phdm giao nop két qua do GPS gom:
-1) Dia ghi di liéu do qua mdy thu;
.2) K&t qua xir 1y, binh sai tép do;

3) So hoa tuyén, moe ludi GPS.
PHUGNG PHAP THUY CHUAN LUONG GIAC PO CHINH XAC CAO

May do: Phuong phép thily chuén luong gidc do chinh xac cao duoc goi tat 1a phuong
phdp lugng gidc chinh xédc cao (LGCXC) duge sit dung qua cac may toan dac dién ti
(Total Station) ¢ do chinh xé4c cao (8 < 3", AS/s< 1/100.000) (Phu luc H).

Thit ty tién hanh do thuy chuin luong gidc (TCLG) hang 4.

Thit t do tai tram mdy nhur sau:

1) Can biing mdy qua 6ng thuy dai c6 do chinh xac 15"/2mm;

2) Doi tdim méc qua bo chi€u tam quang hoc v6i 4o tin cay 0,1mm;

- 3) Do chiéu cao may qua thudc do ty dong c6 trong d€ mdy vdi do tin cay dén lmm.

Nhimg mdy khong c6 loai thudc do tu dong, sir dung nguyén 1y do chénh cao qua 2
tram d€ khong phai do chi¢u cao may;

4) Po géc nghiéng theo hai chiéu thuan nghich véi s6 lan doc 3 lan qua 3 day chi,
dam bao goe o tinh tir 3 day chi léch nhau < +3". Tri s6 géc nghiéng theo hai chicu
thuan, nghich sai khdc nhau < +5" khi dé dugc 14y géc 12 tri trung binh;

5) Po khoang cich theo hai chidu thugn, nghich méi chiéu doc 3 1an. Sai s6 tuong doi
giira hai lan thuan nghich phai dam bao:

~  As/,<1/10.000 v3i S = 100m;
- As/, < 1/20.000 véi S = 200m;
_ As/, < 1/50.000 vé6i S = 500m.
Do dai gidi han do TCLG hang 4 1a 500m.
Thit tu tién hanh tram do TCLG k¥ thuat.
15
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Thit ty ti€n hanh nhu do thuy chudn hang 4 véi 46 chinh x4c quy dinh nhu sau:
1) Do géc nghiéng theo hai chiéu thuan, nghich qua 1 day chi gilia v6i sai s6 goc <

5" gita 3 14n do 1 chiéu va < 10" xhi do thuan, nghich. Tri géc nghiéng 12 tri
trung binh.

2) Do canh theo hai chiéu thuan, nghich. M&i chiéu doc 3 14n véi sai s6 gifra do
thuan, dao phai dat :

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

As/; < 1/10.000 khi do dai 250m ;

As/, < 1/20.000 khi do dai 500m

As/, < 1/40.000 khi d6 dai 1000m .

Do dai xa nhat do thuy chuén lugng gidc k¥ thuat 1a 1000m.

t

|

Guong do: Guong dat tai diém do cao trinh luong gide thudng 1a guong don, kép,
chim ¢6 gid 3 chan duoc can bing qua bot thuy. Chiéu cao guong duoc xdc dinh
v61 d6 chinh xdc 0, lmm.

86 do thyc dia: Theo miu & Phy lyc .
Phuong phap binh sai: Két qua tuyén thuy chudn hang 4, k§ thuat duge binh sai

theo phwong phdp gian ti€p cé diéu kién nhw tuyén thuy chuén hinh hoc. Ldy trong
sO theo cong thic ty Ié nghich véi binh phuong canh (Phu luc C).

P, =C/S2
Trong dé: S; - khodng céach tir may dén diém do
C - hing s6 tuy chon.
San pham giao nop.
San pham giao nop gém:
1} So dé tuyén thuy chuin;
2) S8 do (dién tir hoac ghi tay) ngoai thuc dia;
3) Két qua tinh todn binh sai:
4) So hoa cdc mdéc cao do.

KT. BO TRUONG BO NONG NGHIEP VA PTNT
THU TRUONG

Da ky: Pham Hong Giang
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Phu luc A
KIEM TRA VA HIEU CHINH CAC BO PHAN CUA MAY THUY CHUAN

Kiém tra so bé cac bo phan.

Khi tién hanh do tuyén cao d6 phai ki€m tra so bo cdc bo phan sau:

1) Do o rang va sach s& ctia ong kinh ngam, kinh hié€n vi nhin ban dé;

2) Do 16 nét cla ludi chi, do tron va quay déu clia cde oc hdm;

3) Chan mdy, mia phai chic chin, dong ho;

4) Xem x¢t va diéu chinh 3 8¢ chan d¢ dé can mdy rd rang;

5) Kiém tra do (ron va quay vong tron truc quay cua ong kinh mdy;

6) Kiém tra va hicu chinh bot thuy tron qua 3 ¢ can bing. Trong cdc mdy tu dong, vi
do chinh xdc can bang tu dong cha con lic hodc con quay phu thudce vao d¢ chinh
xdc clia viee can bing bot thuy tron nén phai kiém tra va hiéu chinh rét cin than
budc nay.

. Kiém tra va hiéu chinh lwéi chi.

1) Chi ding cta ludi chi phai trung véi phirong dudng day doi. Cdch ki€m tra va hiéu

chinh nhu sau:

a) Chon noi khuat gié hodc trong phong kin, treo qua doi bing day chi. Dé cho day
chi thing dimg v yeén tinh, cin dit qua doi vao chiu nude. Cach day chi khoang 20
d¢n 25m, dat mdy thuy chuan. Sau khi di can bang mdy, cho dau day chi trén may
trung v6i dudng day doi, nhin qua 6ng kinh xem day chi may da tring véi day doi
chua. Néu ddu Kia chia day chi 1éch khoi 0,5mm thi phai chinh nhu sau:

b) Vin 16ng céc 6¢ didu chinh luéi chi trén mdy (Oc trai, phai cta ludi chi), nhe nhang
xoay luéi chi sao cho tring khit véi dudng day doi. Sau d6 xiét chat oc lai;

¢) Tiép tuc kiém tra 2, 3 14n dé hiéu chinh hoan toan day chi ding tring véi day doi.

2) Khi day chi ding tring theo phuong day doi thi day chi ngang la ndm ngang song
song v&i mit thuy chudn cla trdi ddt (vi may cdu tao day chi ngang vuong géc véi day
chi dimg dugc khic trong tdm kinh khong co gidn).

Kiém tra va hiéu chinh géc i.

Géce i 1a géc tao bdi hinh chi€u lén mat phang thang dimg gilra truc Sng thuy dai va
truc ong ngam. Vé Iy thuyét cdc mdy thuy chudn hinh hoc duge cdu tao 1a 1 = 0.
Nhung thuc t€, géc i luon tén tai. Do vay phai kiém tra va hiéu chinh dé gia tri clia
ching nim trong han sai cho phép do cao d6 cdc cdp. V4i lu6i thuy chudn hang 3, 4
goc i 20",

Qua4 trinh kiém tra va hiéu chinh nhu sau:

1) Kiém tra;

Chon bii kiém tra tuong ddi bing phang. Déng hai coc A,B cdch nhau 40 dén 50m.
béng coc ¢ dinh mil tron dé dung mia. ' gilta AB dat tram mdy I, va kéo dai AB mot
doan bang 1/10AB dat may I, (LA=1/10AB), (xem hinh A.1).

17
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Lan lugt dat may tai I,, I,. Dung phuong phap chap vach doc so a,, by, a,, b, trén mia
A.B.

(Gdc 1 tinh theo cong thae: | = % Ah

Trong dé :

- Ah = (b-a,)) + (a,-b,);
- 8" = 206265;

-D = 40m - 50m.

Néu i >20" phai tién hanh hiéu chinh.
2) Hiéu chinh:
Tinh s6 doc mia xa (B) b,’ = b, + 1,1 Ah

b, %
blz ~
b, ! } b,

1, A
Hinh A.1. So d6 b6 tri kiém tra va hiéu chinh mdy.

May dang dit tai I, dang vi dong dua dudng chi ngang vé s6 doc b, trén mia dung &
B, khi d6 bot nudc thuy dai léch, ta chinh 6¢ can bing bot thuy cho vé gita. Néu mdy
tu dong nhu N1025, KONIOO7 v.v... viéc hiéu chinh phai sir dung hai 6¢ trén, dudi cia
thap tu tuyén sao cho day chi ngang chi diing tri s6 b, trén mia B. Phai kiém tra va
hiéu chinh hai, ba lan cho dén khi dat yéu cau.

Xic dinh gia tri vach chia trén ong thuy dai.

Vi cac mdy thuy chuin chinh xdc c6 6ng thuy dai dé can bang 6ng kinh nhu NI030,
NIOO4 v.v... phai xac dinh gia tri vach chia 6ng thuy dai.

Cach lam nhu sau:

1) Chon bii phang dai tit 50m dén 60m. D6 dai do chinh xdc dén 0,1m. Dung mia c6
bot thuy tron can bang 6 mot dau. Dat mdy sao cho hai 6¢ can theo phuong phip
vuong goc voi phuong tir may dén mia, nghia 13 ¢¢ can thit 3 nim tring phuong tir
mdy dén mia. Sau Khi can bing mdy, vin dc can thit 3 cho bot thuy chay vé 1 dau
ong. Poc $6 & hai ddu bot nudce va trén mia theo diy gifta. Chuyén bot nudc sang
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dau bén kia va ciing doc nhu vay (cé thé dung vit nghiéng dé van cho bot nudc léch vé
2 d4u thay cho 6c can 3);

2) Gia tri khoang vach chia trén 6ng thuy dai (dén 0,1") tinh theo cong thic:
206 1
n.D

T =

Trong d6 :
1 - Hié¢u $6 doc trén mia tinh dén mm;
7N - S6 khoang chia ctia bot nude di dong;
D - Khodng cidch tit mdy dén mia (m).

3) Gid tri 1" duge xdc dinh 2 dén 3 1an trén cdc khoang cach khac nhau vao budi troi
lang gi6 hodc trong phong kiém nghic¢m;

4) Céc gid tri khoang chia 1" dugc ghi vao 1y lich clia mdy. Néu khoang chia bot thuy
khong dat yéu cu (hang 4: 7'>25", hang 3: 1">20") thi phai thay d6i 6ng thuy dai
chinh xac hon.

Kiém nghiém su hoat dong cia bé do cuc nho (vi sai) va xac dinh khoang chia
ciia no.

Khi sit dung may KONIOO7 hodc cic mdy tuong duong c6 bo do cuc nho, d€ do thuy
chudn hang 3, phai ti€n hanh kiém nghiém v xdc dinh khoang chia.

Sir dung thuéc kep theo mia c6 vach khic dén lmm Khoang cdch gira cac truc vach
dau k& nhau tir 4 dén Scm. Thude dai khoang 20cm, ¢6 thé di chuyén doc theo mia. Do
chinh xdc cdc khodng chia clia thude phai dat do chinh xdc 0,05mm va phéi kiém tra
trude khi kiém nghiém biang thudc Gio ne vo.

. Chon mot bii kiém nghiém c6 chiéu dai tir 50 dén 70m, déng 3 coc (v6i hang 4 ¢ thé

sir dung dia vat ¢6 dinh ddnh ddu son nhu diém trén bé tong, mom dd v.v..).

Qua trinh kiém nghiém nhu sau:

1) Pit 14n luot mia c6 kep thude qua cac vi tri cdch 30, 50, 70 m roi quay lai 30m -
goi 1a luot do di. Sau do lai do tir 70, 50, 30m va quay lai 70m- goi 1a do vé. Sau
khi can bang may (1 1an trong 1 chiéu do), doc tri s6 trén mia ¢ kep thude mm va
doc tri s6 trén bo do cuc nhd. Néu khi hau phirc tap, nhigt do thay ddi, phai do
nhiét d6, ldc bat ddu va két thic.

2) Theo khu cong trinh ma chon nhiét d6 trung binh thudng xay ra d€ xac dinh
khoang chia, xédc dinh d¢ 6n dinh ctia b¢ do cuc nho. Thuong chon 3 thoi gian khac

nhau khi ¢é nhiét do thay déi nhét trong ngay (24h) dé chon khoang do c6 su 6n
dinh tri doc trén b do cuc nho.

Kiém nghiém dé chinh xdc truc ngam khi diéu chinh tiéu cu.
Kiém nghiém do chac chan cia thau kinh tiéu cu.

Chon vi tri A bang phing, déng 3 coc dé ¢ dinh chan may. Pudng thang tit A theo
huéng bing phing chon 6 coc, mdi coc cdch nhau 10m. Méi coc déu phai déng dinh
cé mil dé dung mia (xem hinh A.2).
Phuong phdp do:
1) Pat may tai A v6i 3 chan gid dinh vi trén 3 coc, cin bang mdy, ngadm vé mia lan
lirot dat tai cac coc (hinh A.2).
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2) Vin vit nghiéng cho bot nudc that tring hop.

A.6.2.

20

_‘l b2()mm
N aZOmm
T ¢
L 10m —
A 1 2 3 4 5 6

Hinh A.2. So d6 kiém nghiém chinh xdc truc ngdm khi diéu chinh tiéu cu.

Giilf nguyén vi tri vit nghiéng. Dung 1 mia dat [n lugt tit cd cdc coc 1, 2, 3, 4, 5, 6.
M6i 14n ngam mia phai diéu chinh tiéu cu that r6. Ding bd do cuc nho kep vach (hoic
chi gita) doc s6 doc trén mia, ky hiéu 1a a.

3) Dung vit nghiéng nang s6 doc & coc 6 1én khoang 20mm, réi 1dn lugt doc céc tri s6
nhu muc b trén qua cac vi tri coc, ky hiéu la b,

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

Néu thau kinh khong bi lac i, rung dong thi hiéu s& gilta cdc vi tri trén mia khi dit &
trudng hop ¢,d véi tri xdc sudt (trudng hop b) phai bing khong. Néu tri léech <1,5mm
déi véi hang 3,4 coi 1a duge. Truong hop 16n hon phai dua vé noi san xuat hoac sta
chifa Iip rdp hiéu chinh lai.

Kiém nghiém do di dong song song véi truc ngim ctia thau kinh diéu chinh tiéu cu.

1) Chon bii.

Tai bai ddt bang phang, chon vi tri A, déng 3 coc dat chan may. Ldy A lam tam, vé

mot vong tron ban kinh 50m. Trén cung tron dong 8 coc gb trén ¢6 dinh mil dé dung

mia. Tai di€ém O ciing déng 3 coc dé dit chan may, khoang cich cdc coc tit 0, 1, 2, ...,7

1a 10, 20, 30, 40, ..., 70m (do chinh xdc qua thudc thép khic dén mm) (xem hinh A.3)
0

1

R=50m

Hinh A.3. So d6 b6 tri kiém nghicm do di dong.
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2} Phuong phép do.

a) Pat mdy tai A, diéu chinh tiéu cy that & sau khi can bing may. Sau dé tién hanh
do tri s clia mia dat theo thw ty 0, 1, 2, ...,7 qua chi gifta va b do cuc nho, do tir 7, 6,
v.v... vé 0 nhu trén. Hai lugt do nhir vay goi 12 1 1dn. Phai tién hanh do 4 14 nhu vay
v01 hai diéu kién:

- Trong 1 ldn do khong thay déi tieu cu;

- Phdi thay d6i chiéu cao mdy trong cdc l4n do qua gid 3 chan.

b) Chuyén mdy dén diém 0. Trinh ty thao téc giong tram A qua cdc vi trf clia mia 1,2,..7.
Gid tri chénh gifta cac ldn do goi 13 V<Imm vdi hang 3,4 la dugc. Néu vuot han thi
khéng duge dung khi do qua song (Liru ¥: phai hiéu chinh goc 1 trude khi lam bude
nay).

Xac dinh hé s6 khodng cich va sy khong déi xing ctia luéi chi.

He¢ s6 khoang cich: hdu hét cdc may do thuy chuin hang 3.4 hién nay 13 dung loai

- khong ¢6 bo do cuc nhd. Phuong phap xdc dinh hé sa khodng cdch nhu sau:

Chon bai bang phang, 1dy khoang cdch tir mdy dén mia 75m dén 100m. Sau khi can

- biing may, tién hanh doc tri s6 trén mit den mia qua day chi trén dudi, tri s6 goi 1a 1
- (I = dudi - trén khi mdy anh nguoc, 1= trén - dudi khi may anh thuan).

Doc tri 56 1 qua 3 lan, méi 14n thay ddi chiéu cao may, khodng cach gilta may va mia
duge xéac dinh qua thudc thép véi sai s6 AD/D<1/500.
Hg¢ s6 khodng céch duge tinh qua cong thic:

D

K=~

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

Néu mdy cé b do cuc nhd nhe KONIOO7, xéc dinh h¢ s6 K theo quy pham xay dung
lu6i nha nude hang 1, 2, 3 va 4 ban hanh theo Quyét dinh s6 112/KT ngay 15/5/1989
Cuc Do dac Ban d6 Nha nu6c nay 14 Téng cuc Dia chinh.

Su khong d6i xdng ciia hudi chi.

- Trén béi kiém nghiém nhu myc A.7.1. ta doc 3 l4n tri s6 doc day trén, giita, dudi. Tir

tinh todn duoc 14y trung binh tir 3 tr trén.

Tinh sy d6i xiing theo cong thiic.

a = (gilta - trén) - (dudi - giita) < 1,4mm

Néu vuot qud 1,4mm phai thay déi luéi chi khéc tai xuéng ché tao.

Ki€m nghiém xic dinh cic théng s6 ciia mia.

X4c dinh chiéu dai trung binh 1m trén mia.

Dat mia va thuée Gio-ne-vo trong cing mat phéing véi nhiét do 20°C, do 4m 60%.

Dat mia song song vdi thuée Gig-ne-vo, kep sat khodng céch tir 1 dén 10, 10 dén 20,
20 dén 29 dm véi mia gb. O hai diu méi doan, doc tri s6 2 14n. Khi chuyén l4an doc
phdi dich thude di mot chit. Poc s6 trén thude Gio-ne-vo dén 0,1 cua vach chia (mbi
vach chia 0,02mm). Chénh léch giita hai hiéu s6 cta hai 14n doc trén thude Gio-ne-vo
ddi véi khodng céch I m clia mia < 0,06mm. Néu vuot qua thi phai xé dich thudc va
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doc lai 2 14n nhu trén. N&u 3 14n lién ké dat yéu cAu mdi 14y tri s6 12 gia tri thuc cia
Im trén mia. Tri s6 cha khoang cach trén mia do di, do vé khic nhau < 0,1mm duge
phép 1dy tri trung binh.

A.8.2. Kiém nghiém mat ddy clia mia cé tring véi vach s& 0 khong.

Vach "0" mit den clia mia gé hodc vach "0" ciha thang chinh trén mia in - va phai
triing v&i mat ddy clia mia.

Cach kiém nghiém : Ddn vao ddy mia ludi dao cao, st dung thuéc Gio-ne-vo do tir
ludi dao cao 1én vach chia trén mia. Su tring hop hoac khdc biét gifta tri do qua thudc
Vi tri trén mia cho ta x4c dinh duoc "do khong triing hop diém’'0" cua mia.

A.8.3. Kiém nghiém mat ddy mia c6 vudng géc voi tru dimg cta mia khong.

Lay 3 coc sét hodc 3 coc g cé6 mil dinh, déng trén cling mot khoang cach may tir 20
dén 30m. Chénh cao giita cac dinh coc phai tir 10cm dén 20cm.

Poc may dén mia qua 2 1an do theo céc vi tri clia dé€ mia nhu sau:

- Trung tam mia (1); 4 5 6
- Ria sau giita ma (2); N
- Ria sau trdi mia (3); 3 2 i

- - Ria trudc trai mia (4);
- Ria trudce gifta mia (5);
- Ria trude phai mia (6);
- Ria sau phai mia (7).

Mai l4n doc mia qua day giffa phai giit nguyén vi tri 6ng kinh.

Véi tri s 3 coc, ta duge 21 tri s6 qua 7 vi tri cta mat ddy mia. Néu céc tri s6 chénh

nhau déu nhé hon 0,1mm, chitng t6 mit ddy mia vuong géc véi truc ding clia mia.

Néu vugt qua 0,1mm thi khi do thuy chuin hang 3, 4 phai luon dit giita mia trén diém

do.

A.8.4. Xadc dinh hang s6 K gita mat den, d6 cla cap mia.

1) Péng 3 coc sit hodc gd ¢6 mil dinh theo hang ngang cich mdy tir 20 dén 30m.
D¢ chénh cao giita cac coc tir 10cm dén 20cm. D6i voi mia gd, chi can déng 1 coc
va do 4 lan. _

2) Thi ty do méi 1an nhu sau: Can mdy that chinh xdc va giit nguyén trong 1 1an do,
dung mia thif nhat 14n lugt qua cdc vi tri cua coc, doc tri s6 day giita qua mat den,
d6. Ti€p tuc v&i mia thit 2 cling nhu trén.

3) Thay d6i chiéu cao may doc ti€p 14n 2,3,4, twong tu nhu 14n 1 vé&i 2 mia.

4) Hiéu s6 gilta s6 doc mat den, méat do chinh 1a K. Lap thanh bang tri s6 K qua 4 lan
doc qua cap mia (mia 1, mia 2). Sau d6 14y tri trung binh 1am tri do thuc € (thong
thudng vGi mia gb K = 4473, 4573, vdi mia in - va K = 60).

A.8.5. Xic dinh d6 vong cua mia.

Mat khic s6 cia mia phai 1a mat phang. Kiém nghiém do vang f qua day chi cang tir
ddu mia vé cudi mia. Sau d6 dang thude thép do chinh xdc dén mm do cic khoang céch
a, (a,, @y, a;) tir ddu nay, qua gitta va dén dau kia.
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Do vong tinh theo cong thic :
a, +a,

f=a., - :
- 2

Néu f >8mm v6i 1 mia gd, f >4mm mia in-va thi phai d6i 18y mia khéc. Néu khong ¢6
mia doi thi phdi tinh s cai chinh mia theo cong thite:
8.1

31

Af

Trong do:

Af - s cai chinh chiéu dai mia (mm):

f - d0 véng clia mia {mm);

I - chiéu dai mia (m).
A.9. Mot s6 mdy thuy chudn (tham khso).
A9.L. Mot s6 mdy thuy chuan do hang 3, 4 ctia Dic.
“A.Q.Z. Mot 56 mdy thuy chudn ciia Nhat.

A9.3. Mot s6 loai mia.
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MOT SO MAY THUY CHUAN PO HANG 3,4 CUA PUC

KONI007 NI030

NI 025

PAC TINH KY THUAT

Cic thong so ky thuat NI007 | NI025 N1030 Ghi chii TL
____________ o phong G g ngim dm_| 315 | 0| 25 | sNo07asbado
Puong kinh ong kinh vat (mm) | 40 35 35 cyc nho l]
Khoang cach nhm gan nhdt (m) 2.2 2,0 1.8 *N1025 can bang
Hmh anh Nguoc Thuz;m Thuan peing
Po chinh xdc ngdm hmh nc,t 0,‘5” 0.5:18 0,571“
Do chmhxac,khmng thd ong thuv g f2mm | 25/2mm ....... 3 0”/2mm JROS0 can bmg
....... _ i 77| qua bot thuy dai
Sai sO trung phuong (mm/ 1 km) 0,7 0,8+2 0.8+2
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MOT SO MAY THUY CHUAN CUA NHAT

Sai s6 +1 .Omm’.- 1km B2o Automatic level
Y e a— ——

T e B2 Automatic level
Sai s6 £1.5™"/1km

MOT SO LOAI MIA

E . Smm-10mm

Mia thuong so6: mat den do Mia c6 bang chinh, phu
doc qua day chi gitra doc qua bo do cuc nho

14 TCN 102-2002
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Phu luc B
s PO VA BANG TINH CHENH LECH CAO PO KHAI LUGC

B.l.  S6 do tuyén thuy chuin hang 3, 4 (theo mau B.1).
B.2.  Bang tinh chénh léch cao do khii luge hang 3, 4.
POt e dén o SO rang ..ocoeveeeeenns
Béat ddu 1Gc ...c.o.... .. Ngay .... thdng .... DA ..ocoeeree.
Két thic WC ...oooerene Ngudi do ..o
Hinh anh ... Ngudi ghi oo
Thot GEL .vvveeieevaneee Nguadi Kiém tra .ooeereeieene
o Ngay . Khoang l
| Vit | Khoang | théng tZ‘:n chentech ||
Tinh | Loai (k‘?l‘sg:] cach (km) | nam | ‘o0 |caodoshieu| L Chenh | po cao
loan | mac | aa _do chinhmia | O 1 Kkhai
doan | s6 cact] vai 1302 cao dg luge
do | hipy | Nuong | Gita | BN | pogi | Bodi | hai | hvé caodg | tung |
dén cac | cac | diém b5 | 5 {mm) binh
va | mdc | dau Pové | Dové
1 2 3 4 5 6 7 8 9 10 11 12

8. Khi tram do le.
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Madu : B.1
DON VI THUC HIEN Cong trinh : ....... Tinh:....Mélue trir: ... Trang: ......
0 , . H ) Vs e, May do
SO GHITINH THUY ~  or&muetving): ... Ly eo
CHUAN HANG III, 1V bBon Vi [hUC hlf_:n 2To: e, XNKS.. oo
Thoi gian do : Bitdadu : .............. Keét thic : ...............
Ngudi do : ... .Ngudi tinh : ... Ngudi kiém tra : ........
Mia | ChiD | Mia | ChiD w4 _ Chénh
T o0 [T 0 doc trén mia
S5 | | Gl | T JeniT | g | T K+ trung
tram | Khoang | Khoang cach, | hi¢u | Mat Mat | den- |y 0 Ghich
do' | cdch sau trude mia  den doé do
.| Cheénhd [d]
E 2 3 4 5 6 7 8 9
(1) 2975 (4) 0529 S | 32795 | BV7369 | (10)-1 S6 mia sau 37
1 (2) 2616 (5)0172 T | 60351 | (74825 | 9)-1
(15) 359 (16) 357 S-T| (s | U2+ [ a30 | a4+
Sanq | 2544 2444
(17 +02 (18) + 02
1517 1442 S 1227 | 5701 -1
0936 0865 T | 1153 | 5726 0 | +00745
) _
| 581 577 S-T| 0074 | -0025 | -1
+04 + 06
3 .
4
5
6
7
: ]
9
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Phu luc C
XU LY VA BINH SAI LUGI CAO BO THUY CHUAN HINH HOC

C.1.  So d6 chung hé thong phan mém binh sai khong ché cao do.

Hé thong binh sai ludi cao do theo phu&ng phéap
gian ti€p c6 diéu kign

LV
N
Modul Modul tinh Giao dién hién Modul binh Ngan hang
soan thao khai luge thi 50 46 ludi Modul sai danh gid 11U tril $6
va luu trit Kiem tt}‘;‘é sai cﬁ;g‘ﬁ;‘ﬂ? nén ma d¢ chinh liéu va két
P 50 i A Xac By
5@ lidu k&t qué kiém tran gua b_mh
“tra sai s6 thé sal

C.2:

]

Vi du két qua binh sai luéi cao d6 hang 4 theo phuong phap gian tiép c6 diéu kién
ciia chuong trinh BS - HEC 1-1998. Tai khu vuc H6 Xuan Hwong - Thanh pho
Pa Lat (Tham khao).
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THANH QUA TINH TOAN BINH SAI THUY CHUAN HANG 4

CAC CHI TIEU CUA LUGI
1. Téng so diem: 30
2. S6 diém goc: 2
3. 86 lugng mai lap: 28
4. S6 lugng tri do: 30
sO LUONG KHO1 TINH
STT | ‘Tendiém | Docao
1 LA.ILULS 1479.924
2 LAILIIL3 1531.393
Tuyén:
LA IL5 XH24 XH23_XH22_XH21 XH19_XH 18 XH17_R1_XH16_XH15_XH14_R2_X
- S& doan do N = 15
- Chiéu dai tuyén do [S] = 2.555 (km)
- Sai so khép Wh = -15.0 (mm)
. - Sai s6 khép gidi han Wh (gh) = 32.0 {mm)
‘ KET QUA DO CAO BINH SAl
STT Ki hiéu diém b6 cao SS.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 XHI19 1497.465 008
7 XHI18 1479.382 007
8 XHI17 1479.526 .007
9 R1 1480.615 007
10 XH16 1479.628 006
11 XHI15 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 XH8 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 XHI 1479.302 .008
|28 XH26 1479.202 008
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STT Tén doan do Chénh cao do (m) | Chidudai L SSHC |
Tu-dén (m) V (m)

I | LA-IL5_XH24 _764 1.25. 007 |
2 XH24 XH23 -255 15 001 |
3 XH23_XH22 012 08 000
4 XH22 XH21 064 11 001

5 XH21_XH20 -011 12 001 |
6 XH20_XHI9 485 05 000 |
7 XHI19_XHI18 -.084 16 | 001 |
8 XHI18_XHI7 143 10 001 |
9 XH17_R1 1.089 05 000
10 R1_XHI16 -.987 04 000
11 XH16_XHI5 1.673 11 001
12 XHI5_XH14 -.740 12 001
13 XH14_R2 373 04 000
14 R2_XHI3 -1.794 07| 000
15 XHI13_XHI2 -.058 11 001
16 XH12_XHI1 11 09 0071
17 NXHI1_XHIO 047 A1 001
I8 XH10_XH9 545 12 001 |
19 XH9_XHS -267 11 001 |
20 XH8_XH7 2.510 11 001
21 XH7 R3 778 02 000
22 R3_XH6 -2.809 06 000 |
23 XH6_XHS5 -123 06 000
24 XH5_XH4 - 074 05 000
25 XH4_XH3 -.094 .06 000
26 XH3_XH2 -280 | 03 .000
27 XH2_XH1 165 03 000
2% XHI1_XH26 151 08 001
29 | XH26_XH25 ~083 A3 ] 001
30 | XH25_LA-IL3 52.164 1L1R | 009

Chénh cao i
Brs (m)__ !

Sn
e
_—
-1
e

Sai 50 don vi trong s6 Mh = .010 m
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Phu luc D

MOC THUY CHUAN HANG 3.4

a) Cit ngang qua mdc

B l{ b) Mt bing méc

Hinh D.1: Mo6c hang 3 viing dat chic

30—

5 57

. $3.0cm
77777?7‘ LGl O nhitng noi c6 via d4 cting nho lén

30 cling ¢6 thé gan ddu mac vao d4
e v @— ( Xem hinh D.5)
3” D —

Gang hoac thép khong ri $2.0cm

Hinh D.2:Méc hang 3 chon

ntra chim nira néi dang ,
tam thoi =

Vil
(a) b)

5

Hinh D.6 Moc gin trén bé tong, nha xay v.v...
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M==T= === 1==/I=1=l=

(3 viing dat y&u: dat phi sa, dat
min, cat chiy v.v... dung loai moc
thudng ving dét yéu (xem hinh D.3).
Ldip ciit s o Céc loai mée trén nhing dutmg
didam . oo oo s p . . .

5% do cao cii néu xét thay chac chan,
dam bao chit lugng thi 6 thé loi dung
céc loai mc d6 thay thé cho cac loal
mdc thudng va mée tam thot.

"""" T
] o0 0
;70 Q @ Q—CQC tram ti)=8+100m
. O

oo

Hinh D. 3. Méc hang 3 ving datyéu

M6c tam thoi c6 hinh dang va Kich t uée duge quy dinh trén hinh D.2 (doi vl
viing dat chic) va hinh 3 (d6i véi viing dét y&u). Dau moc la loal dinh mii cé duong
kinh tit 15 dén 20 mm, dai 100mm. D4u nay con dung dé gan vio céc cong trinh
kién co

40+50

! L = =1l

AW
o §

Hinh D.4. Méc hang 4 dang viing Hinh D.5. Mdc hang 4 viing dat yéu
dat chac :

Diu méc c6 3 loai: dau bing st (hinh D.1, 2) dung gin vio moc mot
tang hoic ting dusi clia moe hai tAng. Ddu bang kim loai (hinb D.2,3.4.5)
gén vio tang dudi clia moc hai tdng hodc moc ving yéu, moéce hang 4 (ving
chéc, viing yéu). Dau gén vao vat ki€n tric kien ¢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
Maéc bé téng ngay tru dén .
giita biing binh ngé ba b.Xg Thii Hox Pfe Thas e
1 4R1 Nguyén Thai Hoc, Nguyén 4R1
Tir Luc va Ba Huyén Thanh o
Quan , Da Lat . 2
Xuédn Huvng é
Ciu Sit
. Moéc bé tong ngay tru dién Xuan”}‘;‘mmg
) 4R2 truée qudn “Xuan Huong L
Qudn”so 24 Ba Huyén o )
Thanh Quanba Lat v e U
3 Mgc beé tong ngay tru dién
4R3 trude cong khach san Long
Ngasd 2 duong Yersin,
ba Lat
-—;_- E Higu anh
Moc be¢ tong ngay tru dién ; 2l 4 ‘ |
4 4R4 truée hiéu dnh Konica so 1 \dR4
dudng Nguyén Thi Minh b, NgTh Hox
Khai, Da Lat
M6 Xuan Huang
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Phu luc G
GIGI THIEU MAY THU GPS (THAM KHAO)

Gidi thiéu tom tit may thu GPS.

Hién nay, nuéc ta di nhap kha nhiéu mdy thu GPS cta cdc nude nhar: My, Phap, Nhat
v.V... -

Nhin chung cdc loai mdy déu c¢é cdu tao giong nhau vé€ co ban. Phin riéng biét thude
vé chi tiét cla titng hdng theo nhu ciu st dung. Dudi day gidi thiéu cac bd phan cla
may thu GPS - Ashtech P-12.

Cau tao cua may thu. _
Bo mdy thu ¢6 3 bo phan co ban: Ang ten, mdy thu, nguén dién.

1. Ang ten bd thu dai cuc hep, ¢6 hop nhua chéng 4m udt bao vé, duge dat trén dia co
chinh x4c 1am bang kim loai. Phia dudi ¢é bo tiéu khuyéch dai dam béo cho tin hiéu
dll manh dé truyén véi may thu qua cdp néi dai dén 30m. Trén dia ¢6 8 16 hinh chan
cho ding dé luén thudc chuyén dung va do do cao ang ten khi nd duge dinh tim trén
gia ba chan tai diém do.

2. Ngudn dién 1a mot cap acquy. Mbi chi€e dam bdo dién thé tir 10 dén 30volt.
Chiéc thit hai duoge 1ap ti€p khi dién thé cla chiée Kia bi tut xuéng duéi 10 volt dé€ dam
bio cho may thu 1am viéc lién tuc trong thoi gian do. Ciing ¢6 thé lap ca hai may thu
vao cling mot lan.

3. M4y thu ¢6 man hinh thuy tinh thé & mat trude véi 8 hang hién thi. Mdi hang 40 ky
tu dé thong béo tin tiic huéng dan s dung mdy theo cich déi thoai Ngudi - Mdy. Phia
dudi man hinh ¢é hai nim chi chiéu chuyén dong phai, trdi va mot ndm ¢6 chix "C"

. dung d€ xo04 dir kién dang nhap. Bén dudi man hinh c6 hai nim chi chiéu chuyén dong

Ién xudng va mot nim c6 chit "E" ding dé nhap dit liéu va chuyén vé man hinh hién
thi chinh (tuong ty nhu mim ENTER cta mdy vi tinh). Mat sau chia mdy thu cé hai
cbng néi ngudn dién vio, c6 num tét, bat mdy cé cdng nhap tin hiéu phét tit mdy chup
anh (khi diing ph&i hgp may thu GPS va may chup anh hang khong dé xac dinh toa do6
khong gian tam chiéu anh).

Coéng néi ang ten va hai céng loai RS - 2322 d€ truyén dir liéu thu duge tir may thu
sang mdy tinh, cting nhu ding dé trao ddi cdc tin hiéu truyén thong khdc véi may thu.
Man hinh clia mdy thu ¢6 13 man hién thi chinh, trong d6 ¢6 6 man hién thi dung dé
diéu khién, con 7 man hinh ding dé théng béo tin tifc. Sau day gidi thiéu chiic ning

clta cidc man hinh hién thi chinh:

- Man hién thi s6 0:

Thong tin vé tinh hinh thu, bit vé tinh trén bau trdi. N6 cho biét vé tinh da bit duoc va
cac kénh thu tuong ing, chit lugng cta cédc tin hiéu thu duge.

- Man hién thi 56’1 :

Thong tin vé quy dao vé tinh, cho biét phuong vi va do cao clia vé tinh so vé1 miit
phing chan trdi clia diém quan sét. Tinh trang hoat dong clia vé tinh, ty s6 giita cudng

do tin hiéu va do nhi€u, do chinh xac cta khoang cich do dugce giita vé tinh va may
thu.
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- Man hién thi s6'2:

Cho biét do vi, do kinh clia di€ém quan sat dén d6, phiit t6i 4 s& 18, do cao dén m. t6c

do chuyén dong so véi mit dat. Thai gian va khoang cdch téi diém can dén, do léch so

vGi hudng noi diém xudt phat va diém cin dén.

- Man hién thi s6'3:

Thong tin vé tinh hinh thu dif liéu. N6 cho biét s6 vé tinh dang duge quan sat. khodng

thol gian ma tin hicu vé tinh da thu hay bi gidn doan.

- Man hién thi s6'4:

biéu hanh ché do hoat dong clia mdy thu: Do pham vi phit séng, dat chuong trinh do,
sir dung tan s ngoal vi.

-Man hién thi 56'5:

bi¢u hanh ché d6 do vi phan thai gian thuc.

- Man hién thi 56'6:

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

- Man hién thi s6'7:

Chon v¢ tinh: N6 cho phép chon cdc v¢ tinh mé ta mu6n sir dung. Theo ché dé tir dong
thi mdy thu tu chon vi thong bdo vé tinh nao da duge chon dé€ thu bit. Néu di chon
nhung khong thu bat duge thi mdy thu s& chon v¢ tinh khic thay thé. Néu theo ché do
an nit thi ngudi do dn nidt chil dong ddnh ddu cdc v¢ tinh cin thu bat st dung.

- Man hién thi s6'8:

bic¢u hanh hé théng, né ti€p nhan mot 6 1énh diéu hanh hé théng, déng thot hién thi
danh muc cac tép dit kién nén trong bd nhd cua mdy ¢6 cic 1énh xir 1y tép nhusau: 1ap
tép, md tép, xoa tép.

- Man hién thi s6 9:

Diéu hanh thong tin vé diém dat may va dot do (Session).

- Man hién thi s6' 10:

Thong tin toan canh vé vé tinh trén bau trdi. N6 cho biét toan canh phan bd hién thoi
ciia cdc vé tinh trén bau trdi cha diém dat may ciing nhu vét quy dao cilia chiing trén so
d6 hinh chiéu cyc. So dé goém 3 vong tron déng tam, dac trung cho 3 vong tron dong
cao 0°, 30", 60" va hai dudng vuong gée vdi nhau dac trung cho cic hudng Pong, Tay,
Nam, Bac. Tam vong trdn dng véi vi tri thién dinh cla diém quan sat. Vi tri clta vé tinh
duge thé hién bang ky hi¢u. Khi né mat tin hiéu trén bdu urdi cia didm quan sat vi
bang ky hiéu H khi né duoc thu bit.

- Man hién thi s6' 1 1;

Thong tin vé thoi gian "nhin thay" vé tinh. N6 cho biét nhitng vé tinh s& xudt hi¢n trén
bau tron cua diém quan sdt va khoang thoi gian nhin thay ching tinh theo truc thai
gian tir Oh dén 24h. N&u vi tri cua diém quan sat da dugc nhap tir trude chia bo nhd vao
mdy thu (theo man hién thi s§ 4) thi man hinh s6 11 s& cho ngay cédc thong tin nay,
con néu khong thi phai cho khoang 12 phiit dé may thu kip tich lu§ dit kién do mi tinh
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ra vi tr cha di€m quan sdt va trén co s¢ d6 s& cho ra thong tin ¢an thi€t cia man hién
thi. '
- Man hién thi s¢'12: Diéu hanh Bar code.

G.2. So d6 xir Iy cip diém cha chwong trinh TRIMVEC . Plus cua hang Trimble
Navigation.

So d6 dudi day duge sir dung rong rii & nude ta 1a so d6 xu 1y ta dong. So d6 duge tém
tat qua so d6 dudi day:

GO! CHUONG TRINH

v

Nhip dir li¢u do

'

Chinh xdc héa toa do diém do ot aud xit 19
bang ciach xUr 1y khoang cach gia €t qua xu ly
DnE Y RhOMhg cach & > « TRP file

Xir 1y sai phan bac 3

'

Xir 1y gidn ti€p tin hiéu Cyce- Slip K&t qua xir 1§
> * FLT file
X1 1y sai phan bac 2 theo diu
phay troi
XU 1y sai phan bac 2 theo diu Két qua xir iy *.OPT
phay co dinh —»| file hoic * FIX file

'

Két thic
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Viée tinh chuyén toa do giita h¢ théng WGS 84 (do qua GPS) v cic hé théng toa do
tric dia da biét khac duge thuc hién nhd chuong trinh tinh chuyén clia bo chuong trinh xir 1y
tuong ung.

HE THONG XU LY GPS

GSS1 System Dlagram

i
]
f
|
1
Antenna GSA1
i 3PS SatelMes : @
g 1 2rm Telescopic
| Range pole level range poie
f 1 (10 f2mm) g} ARG
' Antenna cable : APBIL2 Range pole tnpe
| . Amenna for extensiani50my 1 APTY
GSa Gsca P
GPS Recsivar - Myl GPS - Antenna Antenna cabin s, |
: v adapter GSC1 (am) - i
AP |
' V.. :
Tntrach
) WA == 1 Antenna can fit wiih a 1npod of @ range

ST /=== GP5Recurner pate

BN

S Memory Cama N
T s0CE

* Tapod

- Mamory Carg
S0CE
Thoad

Mamary card
reader SCR?

interlace catle

DOC30{NEC PCIB0O1 senes)

T DOC31 (1IBM PCAAT or cormpalinia)
3 DOC32{18M P52 or comnpatible)

Printer
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EDC2YR (220-240V AC)

Imerace catle

DOC22 {NEC PCRRQT senas)
00C23 (IBM P32 of compatibie)
DOC28 (IBM PC/AT or compatible)
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BOLC27?

_. Power cable i

car cigargte ghter
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cnceas
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-
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Phuluc H
MAY TOAN PAC PIEN TU

Mot s6 may toan dac dién tir doé chinh xac cao (tham khao).

Hién nay & nudc ta va trong nganh thuy loi da nhap kha nhiéu may toan dac dién tlr c6
dd chinh x4c cao dén siéu chinh xdc (vé géc mp <3", vé canh mS/s <1/100.000) nhur:
TC 720, DTM 700, DTM 520, SET 3B v.v... cua Thuy S§, Nhit.

Nhin chung cdc mdy toan dac déu ¢6 mot s6 bo phan chinh sau:

1) M4y kinh vi dinh vi:

Gidng nhu cic may kinh vi khdc, nhung qué trinh do g6c bang, dimng, khoang cach
duoc néi két quang hoc véi cac mach IC dé chuyén qua bo mdy tinh ty dong bdi ngudn
hdng ngoai.

2) May phét ngudn héng ngoai do ngudn dién ciia acquy cd dién thé tir 6 dén 12V.
Acquy dang kho va ¢6 bo nap chuyén dung. Bo phit quang héng ngoai theo nguyén 1y
léch pha dén mat guong va dugc phan héi. Bo phan nhan phan héi qua IC tinh, hién thi
lén man hinh cta bo phan tinh cdc tri s& géc ngang (HAR), géc thién dinh (ZA),

- khoang cdch hién (D,S), tu chénh cao (Ah).

3) Bo phan mdy tinh nhin v tinh tri s6 géc ngang, dimg, khoang cach nghiéng, bang,
chénh cao, toa d6 E(y), N(x).

Két qua 1a qua may toan dac dién t xac dinh duoc cic tri géec ngang véi d chinh x4c
dén 1"-3", khoang cach dén mm, toa d¢ xdc dinh dén cm. Tri s6 khodng cich chénh

nhau gifta 3 lan do di, do vé dat:

AS/s £ 1/100.000.
Sau dé 1dy tn trung binh.

Cic tri cao do H,, X(N), Y(E) dugc ghi trén dia dang SDC hoic fieldbook, trit qua
mdy tinh do v& truc ti€p ra ban d6 dia hinh, mat cat, tinh khéi lugng v.v... Theo céc
phan mém: SDR cla Nhat, SUFFER cta M¥ hoac Autocad lan development v.v...

Cao do xdc dinh qua cdc mdy toan dac dién tit sau khi binh sai ¢6 thé dat thuy chuén
hang 4, phuc vu do v& binh d6 ty 1€ I6n tir 1:1000 dén 1: 200.
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CAC LOAI GUONG VA GIA PO

for Total station and Azimuth base system EDM
|

for Telescope mounting
system EDM

for Total station

A A

APS11P APS12P

for Telescope mounting
system EDM é

[

/\

A}

APS13P

0 b 4
v
=
S - .
* . APSH APS12 APS31 APS33 APS32 APS34 APS14
for Standard yoke mounting system EDM for long distance range
"HPSB APS91 APS151
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MAY TOAN PAC PIEN TU

Po qua bo dam

bo dia hinh bing so dién

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

H.2.

Kiém nghiém, hiéu chinh may.

Mbi méy toan dac dién tir déu c6 mot sO cau tao riéng biét. Viéc hiéu chinh va kiém
nghiém cho timg loai may déu phai tuan theo catalog Ky thuat keém theo. Dudi day quy
dinh nhiing budc chung cho cdc loai mdy toan dac dién tir hiéu chinh cac yéu to goc,
do dai qua bai tuyén goc quoc gia.

Nudc ta hién nay c6 4 bai tuyén goc: gin cdu Thang Long Ha Noi, Xuan Mai Hoa
Binh., Pa Lat va Phii Tho thanh pho phé H6 Chi Minh.

1) Kiém nghiém tri do géc qua ludi tuyén goc, qua nhing phuong phap do toan vong
v6i 9 vong do. Két qua sai s6 trong phuong tri do tinh theo cong thuc:
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[pvv]
n-1

m=x <3

Trong d6: p - trong s6 do goc

v- s6 hiéu chinh giita tri géc do va tri géc goc tinh tir toa do Judi;
n- s lan do.

7) Kiém nghiém do dai guong do (guong sa0, guong don, guong kép, guong 3, guong
chim).

a) Kiém nghiém hé thong guong qua bai kiém nghiém quéc gia (sai s6 goc dén 0.1%,
sai s& do canh dén ms/, < 1/1.000.000 ). Véi cac diém chudn: guong sao vl khoang
ciach D <1000m, guong doi (ba) vér D <3000m.

b) Qud trinh ti€n hanh nhu sau:

Doi tam guong va can bang qua gid, bot thuy.

Can bang va doi chan mdy qua 3 6¢ chan.

Bat nit “Starts” khoi dong may khi da dinh hudng dén guong qua bd phin ngam
kinh vi. Khi qua mdy kéu “tit, tit” déu ciing v6i den do tin higu, ching to may hoat
dong tot.

Lin luot do géc ngang, ding, chénh cao Ah, khoang cdch nghiéng (D), ngang (S)
ba 1in véi sai s6 trong han sai:

B < 17+ 3” (tiy loai may)
Ah < 3mm
AD/D < 1/100.000

Doc toa do E(y), N(x) cua cac diém chuén trong ludi goc. So sanh voi tri goc dam
bao Ax = Ay < 0,005

Tinh dién tich kiém tra theo cong thuec:

2S = XXi (Yigy - Vi) = 2yl (Xiq - Xint)
Tinh thé tich kiém tra theo cong thic:

h m a n
v= " (b=aH )dH =bHgh +—-xH i

Trong do:

H,,-cao do gidi han clia muc thi€t ke;
a, b- 12 hang s0.

3) Hiéu chinh tri do dai

Hiéu chinh do dai canh do qua may toan dac dién tr gom cd:

a) Hiéu chinh d¢ dai do chénh cao giita chiéu cao guong do (J,) va chiéu cao may (J,,):

h=J -1,
59, =—
2D



Trong d6 :
D - Khoang céich doc trén may.

b) Hiéu chinh d¢ dai do do cao trung binh clia canh do véi mat nudc bién.

oS, =—DH—rn
N,
N2
" Jl-ersin? B
Trong 46 :
B- V1do;

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

14 TCN 102-2002

¢) Hiéu chinh do dai khi chuyén vé kinh tuyén gifta cia luéi chi€u GAUSS.

Y2
2R’

8S,=D.

Trong d6 :
Y, - tung do tinh bang km tir khu do so véi kinh tuyén giita;
R - ban kinh trdi dat.
d) Do dai cudi cing clia chiéu dai canh bang:
§? = Dy, + 8S, + 8S, + 3S..

43



14 TCN 102-2002

Phu luc I
sO PO THUY CHUAN LUONG GIAC

Co quan thuc hién Cong trinh: ..o Tinh.....Ma luu trit... Trang....
s6 PO Hang muc (vung): ........... May do..coccveiircii,
\ 2 Pon vi thuc hién: Té: ....... XNKS. e
THUY CHUAN L 2 )
] Diém dat may: ............... Cao 40 diém dat may : ........
LUONG GIAC  posro KT Tht nhait : o T 25 oo
May do: ...coooenee. Ngudi do: ... Ngudi kiém tra : ......
Tén diém | Khoang | Khoang Goée Gée Chénh | Caodo | Ghichi
cich cach ngang ding o cao (h) diém
nghiéng bing
1 2 3 4 5 6 7 8
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Phu luc K
PHAM VI UNG DUNG CUA CAC PHUOGNG PHAP (THAM KHAO)

Phuong phap thuy chuén hinh hoc.

Phwong phap thuy chuan hinh hoc 1a phuong phip c6 .46 chinh xdc cao nhit va 6n

dinh, st dung dé& dang vdi s6 kinh phi mua thi€t b nho nhat, 14 phuong phédp ing dung

thuén lgi trong cac trudng hop sau:

_ Ving bang phang c6 d¢ doc <6";

- Ving dan cu c6 thanh phé dong diic khi x4c dinh cao do & dudt mat bing duong
phd;

- Xic dinh cao do cédc cong trinh xay dung doi hoi do chinh xac cao nhu do do hin
cong trinh, dudng bay sin bay cac duong giao thong, khong ché€ cao do cdc vang
déng bang v.v...

Han ché trong céc dia hinh sau :

- Ving déi nii ¢6 do doc >6° dac biét ving c6 do déc >25" thuc hién rat khé khan va
nang sudt lao dong rdt thip, kinh phi ton kém; -

.- Chuyén cao do lén cic cong trinh cao: nhi cao tang, 6ng khéi cong nghiép, dai khi

tuong v.v...;
- Viing cay c6i ram rap, c6 phong xa doc hai, ving bom min v.v...
Phuong phap GPS.
Phuong phép do cao do qua hé thong GPS ngay cang dugc su dung rong rdi va nang
sudt chat lugng ngay cang cao. Song kinh phi mua thi¢t bi ban ddu khd 16n. Phuong
phép tng dung thuan lgi trong cac trudng hop sau:
. C6 thé chuyén cao do dén khoang cach xa tit vai km dén hang ngan km;

- Ving cay c6i rdm rap, dia hinh phan chia phitc tap, khong phai phat cay hodac bo tri
dé hinh chit ché nhu cac phuong phép khac;

- Ving sa mac, song, bién, phan céch dia hinh nhiéu, giao thong di lai kho khan.

Han ché cia phuong phép 12 hién nay, do mat do diém trong lyc cha nude ta con thua

. (day nhét ¢6 hu6i 3kmx3km) nén do chinh xdc méi dat dén thuy chudn hang 3. Khu

vize cong trinh kién triic cao, khong thé dat may dugc.

Phuong phip thuy chuidn hrong gidc chinh xac cao.

Phuong phdp st dung thuan loi trong céc trueong hop sau:

- Chuyén cao do tir thip lén cdc cong trinh cao ma khong phéi chuyén mdy lén;
- Nhitng viing nii, ndi cao kho di lai;

- X4c dinh do lin nghiéng cdc cong trinh cao tang, ong khai, 16 cao v.v...

Han ché clia phuong phap 1a d6 chinh xdc thap, chi dam bao thuy chudn hang 4, ky
thuét. '
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~ QUY PHAM
KHONG CHE CAO PO CO SO
TRONG CONG TRINH THUY LGOI

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

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