TIEU CHUAN QuUOC GIA TCVN 8225 : 2009

Céng trinh thuy lgi- Cac quy dinh chu yéu vé lwéi khéng ché
cao do dia hinh

Hydraulic works - The basic stipufation for Topographic Elevation Control Networks

1 Pham vi ap dung

Tiéu chudn nay bao gdm nhitng quy dinh cha yéu vé Iwéi khéng ché cao dd dia hinh trong cac cong

trinh thuy lgi & Viét Nam.

Lwéi khéng ché cao dd co s& trong cac cbng trinh thuy loi dwoc xay dwng |3 lwéi hang 3, 4 va w6l ky
thuat theo phuwong phap cao dac hinh hgc, phuwong phap GPS (hé thng dinh vi toan cau) va phuong
phap lwgng giac dé chinh xac cao, ni tir cac diém hang 1, 2, 3, 4 Quéc gia.

2 Thuéat ngir va dinh nghia
Tiéu chudn nay ap dung cac thuét ngr va dinh nghta sau:

21
Thuy chuin hinh hoc (geodetic levelling)

Cao dd duéng thuy chuén do qua phuwong phap hinh hoc bdi cac may thuy chudn dwec si dung nhidu
nhét trong c6ng trinh thuy igi.

2.2
Thuy chuan lwgng giac chinh xac cao (vertical anglegranimetric levelling)

Cao d6 dudng thuy chudn dwoc do qua cac may toan dac dién tir khi dia hinh c6 46 déc lon 2 25°.

2.3
Thuy chuin GPS (GPS levelling)

Cao @5 diém do qua hé théng GPS (GPS: Global Positioning System: hé théng dinh vi toan ciu) st
dung khi ndi cao d nhitng viing xa, khé tuyén di, 9 thipc phii nhidu, do déc dia hinh Ién khé do thuy
chuén hinh hoc, thuy chuén lvong gidc.

2.4
Tuyén thuy chudn phi hep (suitable levelfing line)

L& tuyén xuat phat tir diém hang cao hon khép vé& didm hang cao khac.
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2.5
Tuyén thuy chudn khép kin (close levelling line )

La tuyén xuét phat tir 1 didm hang cao khép vé ngay dém do.

2.6
Lwéi thuy chuan diém nat (intersection leveliing line )

La lw@i tao bdi nhidu tuyén cét nhau (tlr 3 tuyén trd Ién) theo cac diém nat.

3 Quy dinh ky thuat

3.1 Hécaodp
3.1.1 Hé cao dd trong cong trinh thuy Igi 1a hé cao d6 Quéc gia, diém gbc Ia diém Hon D4u - Hai Phéng.

3.1.2 Trong trding hop dic biét, khi cong trinh & viing sau ving xa, bién gi&i hai dao chwa cb diém a6
cao quéc gia thi lwdi cao do cong trinh dwoc phép gia dinh cao d6 theo ban db 1: 50.000 da bd sung
ndi dung va chuyén dbi sang lwdi chiéu VN 2000 tir ndm 2000 — 2001 nhung khi c¢é sé ligu dan truyén
cao d6 quéc gia thi phai hiéu chinh cao do gia dinh sang cao d9 thyc cla lwdi qudc gia cho céc diém
do cla cdng trinh.

3.2 Céac cap lwédi cao dd

3.2.1 Lw&i cao 36 hang 3 gdm cac diém hang 3 ndi véi nhau hodc dwéng hang 2 va hang 3 néi thanh
vang khép.

3.2.2 Lwél cao 3 hang 4 gbm cac didm hang 4 néi véi nhau hodic dwérng hang 3 va hang 4 ndi thanh
vong khép.

3.2.3 Lwéi cao d6 thuy chudn ki thuat gbm cac diém ky thuat ndi véi nhau hodic dwong hang 4 va ky
thuat ndi thanh vong khép.

3.2.4 Lwéi cao d) hang 3 lam co s& xay dyng lwéi cao dd hang 4, lwdi cao d§ hang 4 lam co s& xay
dyng lwéi thuy chuén ky thuat.

3.3 Lwai thuy chuin hang 3 xac dinh cao d$ cho cac doi twong sau:

3.3.1 Céac diém tim tuyén cong trinh ddu méi thudc cép 1, 2, 3;

3.3.2 Céac diém khéng ché cao do doc theo kénh va cdc cong trinh trén kénh cé do déc i< 1/10.000 va
cac hé thdng dé séng, bién c6 chidu dai 2 20 km;

3.3.3 Lam diém gbc d& ndi cao dé cho cac cdng tinh cdp 4, 5.

3.4 Lwoi thuy chudn hang 4 xac djnh cao dé cho cac déi twgng sau:
3.4.1 Cac diém tim tuyén cong trinh ddu mdi thudc cép 4, 5;
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3.4.2 Cac diém khéng ché cao dd doc theo kénh, cac cong trinh trén kénh cé 36 d6c_:'
1/2000 2 i > 1/10.000 va cac hé thong d& séng, bién co chidu dai < 20 km;

3.4.3 Céc diém tim dwdng quan Iy, thi cbng la dwong nhyra hodc bé tong;
3.4.4 Cac diém khéng ché mét bing tir GT1, GT2, hang 4, cac diém thuy van,

3.5 Ludithuy chuan k¢ thuat xac dinh cao d6 cac diém tram nghiém tridu, khéng ché do v&, cac diém
tram may, cat doc céng trinh, tim kénh c6 do déc i > 1/2000, cac hd khoan dao, didm I6 dja cht...

3.6 Chiéu dai dwong thuy chudn hang 3, 4, ky thuat khdng dwoc dai qua quy dinh Bang 1 (dd dai L
tinh bang kildmét).

Bang 1 - Quy dinh chiéu dai dwéng thuy chudn hang 3, 4, ki thuat

Cap hang Viing
Déng bing Mién nai
Pwéng Hang 3 Hang4 | Kythuat | Hang 3 | Hang 4 | Ky thuat
Giiva hai diém gbc 65-70 16-20 8-10 200 100 50
Gilva diém gbc dén diém nat 40-45 9-15 4-7 150 75 40
Giira hai diém nut 25-30 6-10 35 100 50 25

trong do
Biém gbc cla wdi hang 3 [a didm hang 2;
Biém gbc ciia lwéi hang 4 1a didm hang 3;
Biém gbc cla lwdi ky thust 1a diém hang 4;
biém nit la diém giao nhau tir 3 dwang thuy chudn ciing hang tao ra.

3.7 Budng cao dd hang 3 dugc do di, do vé khép gitra cac diém hang 2. N&u vi didu kién chi cé thé néi
tir 1 diém hang 2 thi phai do di, do vé d& khép kin voi khoadng cach gitra ching biing 2/3 khoang cach
quy dinh & Bang 1. Buwéng cao d6 hang 4 dwgc do 1 chidu gitka 2 didm hang 3. Néu chi ¢6 1 didm
hang 3 phai do di, do vé& d& khép kin.

3.8 Sai sb khép dwirng hoic khép véng cua hang 3, hang 4 va ky thuit quy djnh

3.8.1 Hang 3:
Ving ddng béng : fy <+ 10VL rom
Viang ndi : fo < £ 124L
3.8.2 Hang 4:
Viing ddng béng : f < £ 20vL
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Vang ndi : fhsst 25\,/—,nm
3.8.3 Ky thuat

Vung déng bing : fo <+ 50/L mm

Vung ndi : fhsiGOJEmm
trong @é

L la d dai tuyén thuy chudn tinh bing kilomét;

3.8.4 Khi s6 tram may 2 25 tram trong 1 km d6i v&i viing ndi, phai tinh sai s khép qua s tram béng
cach chuyén ddi chidu dai (km) v& sé tram may.
3.9 Moc thuy chuin

3.9.1 Tai dau méi cac cong trinh cép 1, 2, 3 phai duc 1 méc hang 3 dang I4u dai (xem Hinh D.1-
Phuy lyc D), cé ghi t&n don vi thyre hién, thei gian.

3.9.2 Budng cao db hang 3: trung binh tir 4 km dén 5 km dtc 1 méc dang tam thdi (xem Hinh D.2, D.4
- Phy lyc D), ¢é ghi tén don vi thyee hién, thoi gian.

3.9.3 Budng cao 89 hang 4: trung binh tir 2 km dén 3 km diic 1 méc dang méc thwéng (xem hinh D.4,
D.6 - Phy luc D) ghi tén don vi thyc hién, thei gian. Khi c6 méc & trén twong bé téng, twong xéy duc
theo Hinh D.3.

3.9.4 Cac diém dwomg thuy chudn ki thust thuémg chung véi cac didm khéng ché dwdng chuydn

cap 2, lwéi do vé, cac tram may v.v...

4 Phuwong phéap thuy chun hinh hoc

4.1 Yéu cdu ky thuat do thuy chuin hang 3

4.1.1 May, mia, kiém dinh va hiéu chinh

4.1.1.1 May thuy chuén: may thuy chun ding @& do chénh cao thuy chudn hang 3 hién nay la cac may cén
baing tty ddng Ni025, KONiOO7, AT-G6, AS-2C va cac logi méy c6 d$ chinh xac twong dwong, phai thod man
nhitng didu kién sau:

Hé sb phéng dai 6ng ngdm V > 24 Ian;

Gia tri khodng chia trén &ng thuy dai dé can bing may & < 15%72 mm. Néu ia bot nwéc tiép xdc thi
8 < 20"2 mm;

Luwdi chir thap phai cé 3 day: trén, gitra, dwd.

4.1.1.2 Mia do: mia phai la mia cd 2 mét den, dd, dai 3 m (blng g& hay nhom rat). Trén mdi mat khic dén
1 cm. Mét den va d6 mdi mia khic chénh nhau hé s K > 40 cm. Mat d6 cla hai mia trong mét cip mia

&
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chénh nhau 100™.

Sai s6 ng&u nhién dm va m ctia cip mia khong vwot qua 0,05™,

Khi diing & vung nui, céng trinh bé téng, cdng trinh dic biét, c6 thé do bing mia in-va, khi d6 phai do
bang may KONi007, hodc may ¢6 bo do cure nhd twong dwong.

4.1.1.3 Kiém dinh va hiéu chinh:

- May mai xuét xwdng, may sau khi stva chira hoac sau thoi gian 3 thang do ngoai thirc dja chura kidm
dinh phai kiém dinh va hiéu chinh toan dién theo quy dinh & Phu luc A.

- May dang do ngoai thyc dia phai kiém dinh theo the tw sau mai khi tién hanh (kiém tra, hiéu chinh
thuong ky), bao gbm:

- Kiém tra va higu chinh bot thuy tran;

- Kiém tra b phan can bing ty dong;

- Kiém tra gia tri gc i méi ngay 1 tan. Néu tuan I8 dAu &n dinh thi ttr 10 dén 15 ngay méi kiém tra 1 I1an,
Bat ddu va két thic tuyén do phai kidm tra goc i. M3i 1an di chuyén noi céng tac hodic bj chin déng manh

cling phai kiém tra higu chinh géc i;
- Trwdc va sau muaa san xuét phai kiém tra trj s& do dai khéc trén mia bdng thuwdrc Gio-ne-vo co dd
chinh xac 0,02 mm (Theo Phuy luyc A).

4.1.2 Do chénh cao thuy chuan hang 3.

Buwong do chénh cao hang 3 phai do di, v&, cling mét dwang do, phai cung nguwoi do, méy, mia va dém
mia (coc mia).

Do chénh cao qua day chi gitra véi may tw can béing. May c6 bd do cwec nthod va mia in-va thi do theo

phuong phap chap doc (trung vach).

Thir tw thao tac trén mét tram do nhw sau:

- Boc s6 mat den (hoic thang chinh véi may c6 bd do cuc nhé - goi tat Ia thang chinh) clia mia sau;
- Doc s6 mét den (thang chinh) cla mia trudc;

- Boc sb mit db (thang phy) clia mia truédc:

- Boc s mit do (thang phy) ctia mia sau.

4.1.3 Kni do dueng thuy chuan di va vé phai thay ddi vi tri dat may va thay déi chidu cao gia 3 chan tai
tram do dé khdc phyc sai sb 16n. Phai bé tri tram chén In do di cling nhw 1an do v&. Néu vi didu
kién sb tram may cla tuyén bj Ié phai ¢ong thém vao trj chénh cao doan do sé cai chinh chénh l&ch
diém 0 clia cdp mia.

4.1.4 Chidu dai tia ngdm tir may dén mia < 60 m véi may c6 hé s phong dai > 24 13n. Néu may c6 hé sb

phéng dai > 30 Ian, c6 thé kéo dai tia ngém tir 75 m dén 100 m. Khodang cach tir may dén mia cd thé do
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bing thwédc day 50 m, 100 m hodc do qua day chi trén dwéi cla may. Khodng cach chénh trong mot tram
< 2 m. TAng chénh khodng céach ca tuyén < 5 m. '

Po trong mdt doan, may khdng duge didu quang lai (khéng thay ddi tigu cy 6ng ngdm).

4.1.5 Chidu cao tia ngém cach chuéng ngai vat (mat d4t, chuéng ngai vét v.v...) = 0,3 m. Khi do vlng
nui, néu chidu dai tia ngém < 30 m, thi khoang cach chwéng ngai vat > 0,2 m.

4.1.6 Khi do phai dst dém mia vao viing dét chic chan. Néu viing d4t bj lan, phai diing coc sét hodic gb
déng dé do.

N&u coc gd thi phai ¢ kich thwge 10 cm x 10 cm x 40 cm c6 dong dinh sét ma tron.

4.1.7 Trong qua trinh do phai che & cho may va chon thdi gian do nhwy sau:

Chi do khi mat troi da moce 30' va trwée khi lan 30

Trwa ndng, hinh anh rung déng phai nghi;

Khang dugc do khi gié cép 5 hodc sau trén mua rao dét ngét.

4.1.8 Thwéng dwoc nghi do khi da do cao d§ vao méc bé tong. Trwdng hop khdng thuwe hién dworc,
phai chon 2 didm danh d4u son chéc chén hojc déng coc g& 10 cm x 10 cm x 40 ¢m, ¢6 dinh mi trén
d& gri cao d6. Sau khi nghi phai kiém tra fai néu sai s6 + 3 mm thi 14y tri trung binh. Néu virgt qua phai
do lai tuyén.

4.1.9 Sai sb khép tuyén do ngoai thyc dia tudn theo trj s6 quy dinh theo 4.8.1 cho thuy chuén hang 3.
4.1.10 Két qua do duwgc lap thanh bang tinh chénh cao khai lwgc ngoai thyrc dia (xem Phy lyc B).

Két qua cubi cung clia cac tuyén d6 cao phai dwgc binh sai trén may vi tinh theo phwong phap gian
tiép co didu kién (xem Phy lyc C).

4.2 Yéu chu k§ thuat do thuy chuén hang 4

4.2.1 May, mia, kiém dinh va hiéu chinh.

May thuy chuan do chénh cao hang 4 gidng nhu may do chénh cao thuy chudn hang 3. Nhitng gié tri
khoang chia trén éng thuy dai < 25%/2 mm.

Mia dung do thuy chudn hang 4 giéng nhu do thuy chusn hang 3. Trwdng hop déc biét co thé diing mia
dai 4 m mdt mit s6, nhwng khdng ding mia gép.

Sai s6 ngdu nhién khodng chia dm khdng duec vwgt qua 1 mm. Khi do phai dung §&ém mia béng coc
s4t hodc coc gb c6 dinh mi d& dyng mia. Mia phai dwoc kiém dinh bing thwdc Gio-ne-vo hodc
Pro-bu-sép véi dd chinh xac §én 0,1 mm.

Kiém dinh, hiéu chinh may mia nhu trinh bay & Phy luc A.
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4.2,2 Bo chénh |éch d6 cao hang 4.

Buong cao 46 hang 4 dang phi hop, khép kin hodc diém nat chi do theo 1 chidu. Déi véi cac dwoéng
thuy chudn treo phai do di, vé hosic do mét chidu theo 2 hang mia (2 chiéu cao may).

Do chénh cao hang 4 theo phwong phap day gitva. Thao tac do tai 1 tram may gibng nhv tram may
thuy chudn hang 3.

Chénh cao gitra s6 doc chi gitra va trj sb trung binh tir hai chi trén, dwéi mat den < 5™ trong 1 tram do.
Hiéu s6 chénh léch d6 cao gira mat den va mét dé < 0,5™

4.2.3 Chidu cao tia ngam phai cach chwéng ngai vat > 0,2 m. Khi & vang nti, do virdng dia hinh, dia vat,

chiéu dai tia ngdm < 30 m, chidu cao tia ngdm cach chuwédng ngaivat> 0,1 m,

4.2.4 Khoang cach t&r may dén mia trung binh 100 m. Néu do phoéng dai cia may > 30 [an, co thé Joc
dugc dén 150 m. Sé chénh léch chidu dai dén mia tir tram may trong mét trarh < 5 m. Tng sb chénh

chiéu dai toan tuyén < 10 m.
4.2.5 Sai s6 khép tuyén hang 4 gitra 2 didm hang cao ho#c khép kin &:

Vung déng béng: f, < +20 VL o

Viing nui: fo < 4251 oy .
trong do

L 1&chiéu dai tuyén thuy chudn, tinh bing kilomét.

Néu sai sé virgt han sai phai do lai toan tuyén,
4.2.6 Két qua do tuyén thuy chudn hang 4 dwoc théng ké theo mau Phy luc B va phdi duoc binh sai
frén may vi tinh theo phwong phap gian tiép 6 didu kién (xem Phy lyc C).
4.3 Do chénh cao qua vat chwéng ngai

4.3.1 Khi géip chudng ngai trén tuyén do nhw séng, hd, vire sau, dam, phé v.v... nén loi dung cac cong
trinh xay dwng nhw: Thuy lgi, giao théng, thuy dién, ciu, cdng v.v... @am bao dd vieng chéc, tién hanh do
theo quy dinh sau:

Néu dirng durge xe co gidi thi do binh thwong;

Khi khéng dirng duoc xe co gisi thi phai do 13n di, 1An v& ngay, lay két qua trung binh. Trong truwéong
he'p nay phai g&n méc tam thai & hai be hai bén ciu.

Néu khéng do nhw trén dwoc, phai dung bai do qua chuéng ngai vat.
4.3.2 Khi s6ng réng dwéi 100 m trén tuyén hang 3, dwi 150 m trén tuyén hang 4, viéc do chénh cac

tién hanh nhie tram may binh thuéng.

4.3.3 Khi séng rong tr 100 m dén 300 m véi hang 3, tir 150 m dén 300 m v6i hang 4, khong loi dung
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dwoce céac cong trinh xay dwng thi tién hanh theo phwong phap sau:
4.3.3.1 Chon 2 bén bér 2 vitri dn dinh, dong coc sdu 40 cm, dudng kinh coc 210 cm, trén dinh c6 dinh st

mii tron. Cach coc khodng 5 dén 10 m chon 2 vj tri dat may sao cho 1Py = ,P,, 11P,= I,P, (xem Hinh 1)

L

P, L
Hinh 1 - Sor @b bé tri tuyén do vwot chwéng ngal

4.3.3.2 Tai tram may 1, ngdm mia tai P doc s mit den, dd theo day gitra. Sau do ngdm mia & P, doc
mét den, do 2 Ian;

4.3.3.3 Chuyén may sang tram Iy, tudn tw nhu trén doc mia tai P, ri chuyén sang doc mia tai P,

Nén dung 2 may do dong théi tai tram 1y, I,. Két qua chénh cao Py, P, dwoc ly |& tri trung binh, khi sai
s gitra hai trj 30 < +10+/L mm V6i thuy chudn hang 3; < +20VL nm V&1 thuy chudn hang 4, L 1a chidu
dai canh do tinh bang kilomét.

4.3.4 Khi sbng rong tir 300 m @én 600 m, trén séng cb bai bdi ndi, d4t chéc (xem Hinh 2), c6 thé tién

hanh nhw sau:

I, 2 o P,
— ;_./
9K
— /—— T TT—
L A - P,

Hinh 2 - So db bé tri tuyén do vwgt chwéng ngai (qua song c6 bii giira)
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Néu bai bdi & githa song, dét dwoc may thi d&t mia & hai diém trén be, tién hanh 8 1An do theo phuong
phap thong thuong vao budi sang 4 (&, budi chidu 4 Ian. Gitra hai 1an do cla tirng ciip phai thay dbi

chidu cao may va the tw ngdm mia.

Néu bai bdi khong dit may duoc thi phai déng coc K @& dyng mia, cach bé tri nhu hinh 2 sao cho:
P4 = 1,P2 cd khodng cach tir 5 m dén 10 m, 1K = I,K (chénh 36 dai IiK va IL,K khong qua 1/10). May gt tai
i, ng&m mét den mia a3t P, doc sb. Sau d6 may & |, doc sang mé&t den mia dat & K hai [An va may & |
doc mia mat dé & K hai lan. Xoay mat d6 clia mia & K vé I, va tién hanh doc sé 2 [3n t¥ Iy, tir I, doc sb
méit den tai K hai lan. Sau d6 quay may vé mia gan, may |, doc mat dé tai P, | may |, doc mat den tai
P2. Cac budc trén goi la 1 1an do. Chuyén sang lan do thir 2 cling nhw vay di may tir |y sang l,. Phai
tién hanh do 4 14n nhw vay. Chénh léch cao do gika P4, P, chinh la téng chénh cao giira P, - K va
P:- K.

4.3.5 Khisong rgng tir 300 m-dén 600 m nhirng khang ¢ bai gida.

4.3.5.1 Phai ding méay c6 by do cuc nhd nhw KONIOO7 va bang ngdm do theo phwong phap trung
hep, chap vach doc mia xa 3 14n. Do 2 Ian.

Bang ngam phai c6 vach ngdm mau tring réng 0,06 mm x S (S chidu réng tinh bing mét).

4.3.5.2 Khi sGng rong trén 600 m trén tuyén hang 3 va 4, viéc do cao do qua sdng quy dinh ging nhw
hang 2 quéc gia.

4.3.5.3 Chénh cao gitra do di va vé& phai + 8 mm v&i hang 3; + 10 mm véi hang 4.
4.4 Yéu cau ky thuat do thuy chudn ky thujt
4.4.1 Thuy chuén k¥ thuat do biing céc loai may, mia nhw thuy chudn hang 4, véi dd phong dai > 2 1&n.

4.4.2 Thuy chudn ky thuat xuét phat va khép vé tir cac didm hang 4. Tuyén thuy chudn ky thuat
thwéng xac dinh cao d6 cho cac diém Iwdi khdng ché do vé, diém tram may vé binh d3, cac diém cét

doc cdng trinh.

4.4.3 Thi ty do trong tram may nhw sau (doc qua day gida):
- Boc mét den mia sau:

- Boc mét dé mia sau;

- Boc mét den mia truoc;

- Poc mat dd mia tredc,

Khi ding mia mét mét sd, doc theo thiy ty:

- Boc 56 mia sau;

- Boc sb mia truéc;

- Thay chiéu cao may > 10 cm;
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- Doc sb mia trwée:
- Doc $6 mia sau.

4.4.4 Chidu dai ngdm tir may dén mia trung binh 120 m, dai nhét khéng qua 200 m. Chénh khodng

cach trong mot tram may < 5 m, chénh khoang cach toan tuyén < 50 m.
Chénh cao tai mét tram tinh theo 2 mét mia khéng qua 5 mm.
4.4.5 Sai sb khép tuyén cao d6 phai dat.
fo < £ 50 VL
trong dé
L 14 chidu dai tuyén do tinh bang killomét.

- Néu viing ndi, 1 km 16n hon 25 tram may, tinh sai sé khép theo cong thic:

fo <+ 10VN (mm).
trong dé
N 1 s6 tram may.
hodic fn < £ 60v/L

trong do

L lachidu dai tuyén do tinh bing kilomet
4.4.6 Tinh toan khai It nhue tuyén thuy chudn hang 4 va binh sai qua may vi tinh theo phwong phép |
gian tiép co didu kign (xem Phy luc B, xem Phy luc C).
4.5 Méc thuy chuan hang 3, hang 4
Mdc durdmg thuy chudn hang 3, 4 1 méc thudmg. Ky hisu mée quy dinh:
4.5.1 Hang 3 12 3R; (i = 1+ n);
4.5.2 Hang 413 4R; (i = 1+ n).

Minh dang va kich thudc mée xem Phy luc D

4.6 San pham giao np

4.6.1 San pham giao ndp lwsi thuy chudn hang 3, hang 4 bao gbm:
- 8o d8 lwéi, so db méc:

- 86 hiéu gbc qua s do hoic card qua méy t dong;

- Tai liéu tinh khai lwoe;
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- Tai liéu binh sai va két qua cubi cing.

4.6.2 Thanh qua |u6i thuy chuén k§ thuat ndm trong cao o lwéi gidi tich 1,2, duwdng chuyén cap 1,

cAp 2, diémdo v v.v...

5 Phuwong phap GPS

5.1 Phwong phap do: Bo GPS x4c dinh cao d§ chi cho cac tuyén hang 4, thuy chudn k§ thust theo
phwong phap do twong déi dang do tinh qua céc diém d&t may d3 cb cao dd hang 2, hang 3 (xem Phy
lyc G gioi thiéu may thu GPS).

5.2 Cac loai may thu: Phai st dung dong théi 3 may thu loai 1 tAn s hodc 2 may thu loai 2 tin sb.

5.2.1 Néu ding loai 1 tAn 8, may thu d&t & 2 didm cb cao d9 cho trwéc & hang cao hon (do hang 3 thi
phai dat diém hang 2, do hang 4 phai dat diém hang 3) mgt may thu dat & diém can xac dinh cao d9.
Néu do hang 4 c6 thé chi cin mdt diém co6 cao d6 cho trudc.

Tién hanh cling thu tin higu tir 3 dén 4 vé tinh tr& 18n véi géc ta > 10° trong thovi gian tr 2 h @én 3 h lién.

5.2.2 Néu ding loai 2 tan s, chi cin 2 tram may thu. Mot may dat tai diém da cé cao d9, may kia dat

tai diém cén xac dinh cao do. Moi quy dinh v& sb vé tinh, thai gian nhw do may 1 tan.

5.3 Khoang cach do va mat d$ diém trong lypc: Khoang cach do gitra cac didm t vai kilomet dén

hang chuyc kilémét.

Khi mat d6 diém trong lwc 13 3 km x 3 km ¢6 1 diém, d6 chinh x4c cao 36 dat 0,1 m theo chidu dai
20 km dat y&u cau xay dung Iwéi thuy chudn hang 4.

5.4 Quy trinh do tai tram may
6.4.1 Dat may thu va dng ten

a) Cén bdng chan may bang bot thly trdn. Djnh tdm chan may bing bd dinh tAm tring véi tm méc.

Sau d6 {3p anten 1&n chan may

b) N6i ang ten v&i may thu qua cap chuyén diing (méy thu co thd dat xa ang ten dén 30 m dé tranh

nang, mua).

¢) Bo dé cao ang ten

d) Diing ngudn dién tir &c quy cla may hogic nbi may thu véi ngudn dién bang day cap chuyén dung.
e) M& dién bing nit "ON" & mét sau cia may thu.

5.4.2 Tién hanh thu tin higu tir vé tinh

Khi bat nat "ON", may t tién hanh kiém tra néi bd. Néu c6 tryc tric, man hinh hién thj Code 1&i va
ngtng hoat dong. Néu may t6t, man hinh hién thj dong chiv “Ashtech” va sau mot lat s& chuyén sang
man hinh s6 0 (xem Phy lyc G gi&i thigu may).
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Vé nguyén tac, sau khi mé, may ty déng do, ghi theo thir tu:
a) Tim va thu bét cac vé tinh ¢ thé quan sat;
b} Thye hién cac phép do GPS, tinh ra toa dg, cao d4;

¢) M& tép va lwu nap tat ca div kién do vao tép. Khi may ngirng do, sé& ty ghi tép va bao vé sb ligu do
vao dia ghi.

5.4.3 Nguwdithao tac, khi van hanh may phai theo cac buéc sau:
a) & man hinh hién thj sé 0, néu hinh anh mé, phai diéu chinh dé twong phan cho ré nhd cac nim céd
mai tén chi 1&n xubng;
b) Chuyén sang man hién thj s6 4 bang cach an nat "4". Khi do thwéng khéng cin can thiép ma gitr
nguyén tham sé& chudn d& chdp nhan trén dé va nén chuyén sang man hién thj sé 9. Tuy nhién néu cin
thi &n vao nat "E” rdi diing cac ntim c6 méi tén dwa con trd dén chir cdn thay ddi tham sb. Sau do 4n
nat “E" dé ghi hodic dung nGm "C" d& xoa cdc trj s méi thay ddi clia tham sé.
Chuyén sang man hién thj s6 9 bang céch &n nim sb *9".
- Nhap tén diém do: Sau khi bdm nat "E" man hinh hién thj cac dong chi:
To enter A B C D E F G H |
Press 1 2 3 4 5 6 7 8 9
Ta 4n cac ntm twong (ng d& nhap tén diém do, tén didm chi dwgc biéu dién téi da bing 4 ch@ cai.
- Nhép tén dot do: & vi tri SESS cling c6 thé dé may tinh ty ghi dot do.
- Nhap sé hiéu may thu RCV #: 3 ch@ sb.
- Nhap sé higu dng ten ANT #: 3 chi¥ sb.

Hai sé lieu nay Ay trong 3 sb cudi cla s& ma may trong Iy lich cla may. Viéc nay ¢6 thé thye hién khi
nhap dir kién do vao may tinh.

Céc tham sé khac trén man hinh khang can sta doi.

Cudi cung &n nut "E" d& ghi vao bd nhd hoac nit "C" dé xoa dir kién vira nhap.
Nhin vao vi tri CNT néu thay c6 sb 99 la da do xong.

5.5 Xir ly két qua do

Xtr ly s6 lisu do GPS déu theo cac phdn mém chuyén dung clia cac hang san xuét may. X ly theo thiy
tw sau:

- Nhap sé liéu tir may thu sang may tinh.
- Xi¥ ly cap diém dé tinh ra hiéu tpa, cao do gilba ching.

- Binh sai mang Iwdi nhiéu cdp diém do theo phdn mém GP Survey 2.35 hodc Trimble Geomatic
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office, ...

Phu lyc G: gi¢i thiéu may thu va hé théng x ly GPS.

5.6 Quy dinh chon vi tri do GPS

Nhin chung, cac diém do GPS c6 thé dit d& dang, khéng phy thudc vao d6 vuréng khudt dia hinh, dia
vat. Nhwng nén tranh nhieng vi tri sau:

a) Nhing vi tri & ving c6 phén xa I6n nhw diém gan mét nwée, viing ddi troc, ving cé khoang sén,

ham iwgng mudi cao;

b) Nhiing vi trl ¢6 phén xa nhiéu chidu nhw thung Itng nhidu vach da, dudmg phé cb nhidu nha cao

tAng v.v..;
c) Cé ngudn phat dién t&r manh nhuw gn tram ra da, dwéng dién cao thé v.v..:

d) Goc nhin 1én bAu tréi xung quanh déu < 150.

5.7 San pham giao nép

San phdm giao ndp két qua do GPS gbm:
DTa ghi di¥ liéu do qua may thu;

Két qua x ly, binh sai tép do;

So hoa tuyén, méc Iwéi GPS.

6 Phwong phap thuy chuan lweng giac d6 chinh xac cao

6.1 Phuwong phap thuy chudn lwgng giac do chinh xac cao chi dwoc ap dung dé xac dinh cao do cac
diém trong tuyén thuy chudn hang 4, ky thuat tai nhing dja hinh midn nai déc dlbng (o > 25°) ma
phwong phap thuy chuan hinh hoc rét kha thyc hién duoc.

6.2 May do: Phwong phép thly chudn lwong giac do chinh xac cao dugc goi tat la phwong phap
Irgng gidc chinh xac cao dwec str dyng qua cac may toan dac dién ti (Total Station) cé @ chinh xac
cao (8 < 3", AS/s< 1/100.000) (xem Phy lyc H).

6.3 Thi¥ tw tién hanh do thuy chuin lweng giac hang 4

The tw do tai tram may nhw sau:

a) Can bing may qua éng thuy dai c6 dé chinh xac 15"/2 mm:

b) Doi tam méc qua bé chiéu tam quang hoc véi d6 tin cay 0,1 mm:;

c) Do chigu cao may qua thwsc do ty dong co trong dé may véi d6 tin cay dén 1 mm. Nhing may
khéng c6 loai thwdc do tw dong, st dung nguyén ly do chénh cao qua 2 tram d& khong phai do chidu
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Cao may;

d) Do goc nghiéng theo hai chidu thudn nghich véi s6 1an doc 3 13n qua 3 day chi, dam béo goc a tinh
tlr 3 day chi téch nhau < + 3". Trj s6 géc nghiéng theo hai chidu thuén, nghich sai khac nhau < + 5" khi
d6 dworc lay géc 12 trj frung binh;

e) Do khoang cach theo hai chidu thuan, nghich mi chitu doc 3 Ian. Sai sé twong déi gia hai lan

thug@n nghich phai dam béo:
- As/s £1/10.000 v&i S =100 m;
- As/; < 1/20.000 v&i S = 200 m;

- As/s < 1/50.000 vé&i S = 500 m.

.....

6.4 Thir tw tién hanh tram do thuy chudn lwgng gidc ki thuat
Thir ty tién hanh nhw do thuy chudn hang 4 véi 88 chinh xac quy dinh nhw sau:

a) Do goc nghiéng theo hai chiéu thu&n, nghich qua 1 day chi gita v&i sai sé goc < 5" giva 3 lan -
do 1 chiéu va < 10" khi do thuan, nghich. Trj géc nghiéng Ia trj trung binh.

b) Bo canh theo hai chiéu thuan, nghich. M&i chidu doc 3 1&n v&i sai sb gitra do thuan, dao phai dat:

- Aslg < 1/5.000 khi d% dai 100 m ;

- Asf; < 1/10.000 khi d¢ dai 250 m ;

- Aéls < 1/20.000 khi d§ dai 500 m ;

- As/s < 1/40.000 khi d§ dai 1000 m .

B$ dai xa nhét do thuy chudn lwong giac ky thuat la 1000 m.

6.5 Guwong do: Grong dit tai diém do cao trinh irgng giac thwong 1a gwong don, kép, chum cé
gia 3 chan duwoc can béng qua bot thuy. Chiéu cao gwong dwoc xac djnh véi dé chinh xac 0,1 mm,
6.6 S6 do thyc dia: Theo mau & Phy lyc |.

6.7 Phwong phap binh sai: Két qua tuyén thuy chudn hang 4, ky thust duoc binh sai theo
phwong phap gian tiép c6 didu kién nhw tuyén thuy chun hinh hoc. LAy trong sé theo cong thirc ty
I& nghjch véi binh phirong canh (xem Phy lyc Ch.

C

Pi =
S

trong dé
Si  la khoang cach tir may dén diém do;
C  1a hang sé tuy chon.
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6.8 San pham giao nép

San pham giao ndp gbm:

- So dd tuyén thuy chudn;

- 86 do (dién ti hodc ghi tay) ngoai thyrc dia;
- Két qua tinh toan binh sai;

- So hoa cac méc cao dd.
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Phylyc A
(quy dinh)

Kiém tra va hiéu chinh cac b phéan cia may thuy chuan

A.1 Kiém tra so’ bd cac bd phén

Khi tién hanh do tuyén cao do phai kidm tra so bd cac bd phén sau:

a) D6 ré rang va sach sé clia 6ng kinh ngam, kinh hién vi nhin ban d6;
b) D& rd nét clia lwéi chi, d6 tron va quay déu cia cac é¢ ham;

¢) Chan may, mia phai chéc chdn, dbng bd;

d) Xem xét va didu chinh 3 6¢ chan dé dé can may rd rang;

e) Kiém tra d6 tron va quay vong tron truc quay clia dng kinh may;

f) Kiém tra va hiéu chinh bot thuy trén qua 3 6c¢ can bang. Trong cac may ty déng, vl @6 chinh xéc cén
bang ty ddng cha con I&c hodc con quay phy thudc vao do chinh xac cla viéc can bing bot thuy

tron nén phai kiém tra va hiéu chinh rat can than budc nay.

A.2 Kiém tra va hiéu chinh lwéi chi

A.21 Chi dirng cla lwdi chi phai tring véi phuwong dudng day doi. Cach kiém tra va hiéu chinh

nhw sau;

a} Chen noi khuat gié hodc trong phong kin, treo qua dgi bang day chi. D& cho day chi thdng déng va
yén tinh, cln &3t qua doi vao chiu nuwéc. Cach day chi khodng 20 m dén 25 m, d4t may thuy chuln.
Sau khi d& can bang may, cho dau day chl trén may tring v&i dwdng day doi, nhin qua éng kinh xem
day chi may da trung véi day doi chwa. Néu diu kia cGa day chi iéch khdi 0,5 mm thi phai chinh -

nhty sau:

b) Véan 1ong cac 6c didu chinh lwdi chi trén may (bc trai, phai clia Iwéi chi), nhe nhang xoay Iwéi chi sao
cho triing khit vé&i duwéng day doi. Sau d6 xiét chat bc lai;

c) Tiép tyc kiém tra 2, 3 14n dé hiéu chinh hoan toan day chi ding triung vé&i day doi.

A.2.2 Khi day chi dirng tring theo phirong day doi thi day chl ngang 1a ndm ngang song song véi mit
thuy chudn cla trai g4t (vi may cdu tao day chl ngang vudng géc vél day chi dibng dwec khic trong
tAm kinh khéng co gian).

A.3 Kiém tra va hiéu chinh géc i

Géc i la goc tao bdi hinh chidu Ién mat phdng thdng ding gitra tryc &ng thuy dai va truc 6ng ngém. V&
ly thuyét cac may thuy chudn hinh hoc dugc cau tao la i = 0. Nhung thyc té, goc i ludn tdn tai. Do vay
phai kiém tra va hiéu chinh dé& gia tri cGa ching ndm trong han sai cho phép do cao dd cac cap. Vi
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lwéi thuy chuan hang 3, 4 goc i < 20",
Qua trinh kiém tra va hiéu chinh nhw sau:
a) Kiém tra

Chon bai kiém tra twong dbi bing phing. Déng hai coc A,B cach nhau tir 40 m dén 50 m. Péng coc co
dinh mG tron @& dyng mia. & gitra AB @it tram may |, va kéo dai AB mdt doan béng 1/10AB dat may |,
(iA=1/10AB ), (xem Hinh A.1),

Lan lwot ddt may tai iy, 1. Dung phurong phap chap vach doc s6 a4, by, ay, b, trén mia A,B.

Goc i tinh theo cong thirc: i = %—

trong do
Ah = (b1-a1) + (az-bz);
S" = 206265; '

D=40m~50m.
Néu i > 20" phai tién hanh hiéu chinh.
b) Hiéu chinh

Tinh sd doc mia xa (B) b,' = b, + 1,1 Ah

b, 4
bnz //
b, ' ' b,

i .

I, A
Hinh A1 - So d3 bd tri kiem tra va higu chinh may

May dang dat tai I, dUng vi dong dwa dwong chi ngang vé sé doc b, trén mia dwng & B, khi d6 bot
nwéc thuy dai léch, ta chinh éc can bing bot thuy cho vé gitra. Néu may tw déng nhw Ni025, KONIQ07
V.v... viéc hiéu chinh phai st dyng hai éc trén, dudi cla thap ty tuyén sao cho day chi ngang chi dang
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tri s6 b’ trén mia B. Phai kiém tra va hi¢u chinh hai, ba Ian cho dén khi dat yéu cau.

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

Véi cac may thuy chuén chinh xac co dng thuy dai d& can bing éng kinh nhw Ni030, Ni004 v.v... phai
xac dinh gia tri vach chia éng thuy dai.

Cach lam nhw sau:

a) Chon bai phang dai tir 50 m dén 60 m. B¢ dai do chinh xac dén 0,1 m. Dipng mia c6 bot thuy tron
can bang & mét ddu. Dat may sao cho hai 6c can theo phuong phap vudng géc véi phuong tir may
dén mia, nghia 1a 6¢ can thtr 3 ndm tring phwong ti may dén mia. Sau khi can béng may, vin é¢c
can thir 3 cho bot thuy chay vé& 1 dau dng. Boc sb & hai d4u bt nwdc va trén mia theo day gida.
Chuyén bot nwéc sang dau bén kia va cling doc nhu véy (cé thé dang vit nghiéng dé vin cho bot
nwoe [éch vé 2 dau thay cho bc can 3);
b) Gi4 trj khoang vach chia trén dng thuy dai (dén 0,1") tinh theo cong thirc:
2061
T"=
n.D

trong dé

! la higu sb dgc trén mia tinh dén milimét;

n  la sb khodng chia clia bot nuére di dong;

D  lakhodng cach t¥ may dén mia, tinh bang mét.

¢} Gia tri " dugc xac dinh 2 dén 3 Ian trén cac khoang cach khac nhau vao bydi treri 1ang gidé hodc
trong phéng kiém nghiém;

d) Cac gia tri khoang chia " dwgc ghi vao Iy lich cia may. Néu khoang chia bot thuy khéng dat yéu cu
(hang 4: <" > 25" hang 3: t" > 20") thi phai thay ddi éng thuy dai chinh xac hon.

A5 Kiém nghiém s\ hoat déng ca b do cyre nhé (Vi sai) va xac djnh khoang chia cta né
Khi str dyng méay KONIOO7 hogc cac may twong dwong cb bd do cye nho, dé do thuy chuan hang 3,
phai tién hanh kidm nghiém va xac dinh khoang chia.

S dung thuée kep theo mia c6 vach khdc dén 1 mm khoang cach gitra c&c truc vach diu k& nhau t
4 cm dén 5 cm. Thuwéc dai khodng 20 cm, ¢6 thé di chuyén doc theo mia. BS chinh xac cac khoang
chia cla thwdc phai dat d§ chinh xac 0,05 mm va phai kidm tra trwdc khi kifm nghiém bang thudc
Gio ne vo.

Chon mét bai kiém nghigm co chidu dai tir 50 m dén 70 m, déng 3 coc (v&i hang 4 c6 thd si dung dja
vét ¢6 dinh danh d4u son nhw diém trén bé tong, mém da v.v...).

Qua trinh kiém nghiém nhuw sau:
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a) Dat 1an ivot mia co kep thudc qua cac vi tri cach 30, 50, 70 m rdi quay lai 30 m - goi la lvgt do di.
Sau do lai do t» 70, 50, 30 m va quay fai 70 m goi 1& do v&. Sau khi can bing may (1 14n trong 1 chiéu
do), doc tri sb trén mia cé kep thue mm va doc trj s6 trén bd do circ nhé. Néu khi hau phtrc tap, nhiét
do thay doi, phai do nhiét d4, lic bét dau va két thic.

b) Theo khu cdng trinh ma chon nhiét @6 trung binh thwdng xay ra dé xac dinh khodng chia, xac dinh
d6 6n dinh ciia by do civc nhé. Thrang chon 3 thdi gian khac nhau khi cé nhigt d¢ thay ddi nhét trong
ngay (24 h) dé chon khodng do cé sy 6n dinh tri doc trén b do cwe nho.

A.6 Kiém nghiém dd chinh xac tryc ngam khi diéu chinh tiéu cy

A.6.1 Kiém nghigm do chac chin ciia thiu kinh tiéu cy.

Chon vj tri A bang phéng, déng 3 coc dé cb dinh chan may. Budng thing tir A theo huwdng béing phing
chon 6 coc, mbi coc cach nhau 10 m. M&i coc déu phai dong dinh c6 ma Gé dng mia (xem Hinh A.2).

Phwong phap do:

a) D&t may tai A vdi 3 chan gia dinh vi trén 3 coc, can bing mdy, ngdm vé mia an lwot dit tai cac coc
{xem Hinh A.2).

b} Van vit nghiéng cho bot nwéc that tring hop.

b20mm

a2{2Imrn

—10 m— }

A 1 2 3 4 5 6

Hinh A.2 - So 3 kiém nghiém chinh xac tryc ngdm khi didu chinh tiéu cy.
Gile nguyén vi tri vit nghiéng. Dung 1 mia dat lan heot tat ca cac coc 1, 2, 3, 4, 5, 6. Mdi 14n ngdm mia
phai didu chinh tiéu cip that rd. Dung bd do cyc nhd kep vach (ho#c chi gitra) doc s doc trén mia, ky
hiéu la a.
c) Duing vit nghiéng nang sé doc & coc 6 lén khodng 20 mm, rbi 1an lwet doc cac tri s6 nhw muc b trén
qua cac vij tri coc, ky hiéu la b,
d) Ding vit nghiéng ha sb doc tai coc 6 xuéng 20 mm so v&i vj tri ndm ngang va thao tac nhw muc c,
ky hiéu la c.
NEu th&u kinh khdng bj l&c Iw, rung dong thi higu sé gitra cac vi tri trén mia khi d3t & tredng hep c,d
véi tri xac suét (tredng hop b) phai bing khong. Néu sai l&ch < 1,5 mm déi véi hang 3, 4 coi ta dwoc.
Trwdng hep én hon phai dwa vé noi san xuét hosc sira chiva I&p rap hidu chinh lai.
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A.6.2 Kiém nghiém dd di dong song song v&i tryc ngdm cia thiu kinh diéu chinh tiéu cy
A.6.2.1 Chon bai

Tai bai dat bdng phéng, chon vi tri A, déng 3 coc d&t chan may. LAy A 1am tam, v& mdt vong trdn ban
kinh 50 m. Trén cung tron dong 8 coc gd trén co dinh mii dé dirng mia. Tai diém O ciing déng 3 coc dé
dat chan may, khoang cach caccoctr 0, 1, 2, ...,7 1a 10, 20, 30, 40, ..., 70 m (do chinh xac qua thuwdc
thép khac dén milimét) (xem Hinh A.3)

R=50m

A
Hinh A.3 - So dd bé tri kiém nghiém dé di dong

A.6.2 Phwong phap do

a) Dat may tai A, didu chinh tidu ci that rd sau khi can bang may. Sau d6 tién hanh do trj sé cba mia
dit theo the tw O, 1, 2, ....7 qua chi gilba va b do circ nhd, do tir 7, 6, v.v... vé 0 nhuw trén. Hai lugt do
nhuw vay goi 1a 1 1an. Phai tién hanh do 4 1an nhw vay v6i hai didu kién:

- Trong 1 lan do khong thay doi tiéu cy;
- Phai thay ddi chidu cao may trong céc |4n do qua gia 3 chén.
b) Chuy&n may dén diém 0. Trinh ty thao tac giéng tram A qua cacvitri camia 1, 2, ...,7.

Gia tri chénh gitra cac 1An do goi 14 V<1 mm voi hang 3,4 1a dwge. Néu vurot han thi khdng dwgc
duing khi do qua sbéng (Lwu y: phai hig¢u chinh goéc i trwéc khi lam buwéce nay).
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A.7 Xac dinh hé sb khodng cach va sw khéng déi xtkng cla lwéi chi
A.7.1 Hé sb khoang cach: hiu hét cac may do thuy chuan hang 3, 4 hign nay Ia dung loai khéng co
bé do circ nhé. Phuong phap xac dinh hé sé khoang cach nhw sau:

Chon bai béng phing, Iy khodng cach tir may dén mia 75 m dén 100 m. Sau khi can béng may, tién
hanh doc trj s6 trén mat den mia qua day chi trén dudi, tri s6 goi la | (| = dwéi - trén khi may &nh nguworc,
| = trén - dwéi khi may anh thuan).

Boc tri 56 | qua 3 I&n, méi 1an thay @i chidu cao may, khodng cach gita may va mia dwoc xac dinh
qua thuée thép voi sai sé AD/D < 1/500.

Heé sb khoang cach duoc tinh qua cong thire:
D
K= ——
|
trong do
D la chiu dai tuyén do bling thuec thép véi sai sé mp/D < 1/500.

Néu may c6 b¢ do cwe nhd nhuw KONI007, xac dinh hé s K theo quy pham x&y dyng lwdi nha nwdc
hang 1, 2, 3 va 4 ban hanh theo Quyét dinh sé 112/KT ngay 15/5/1989 Cuc Do dac Ban d& Nha nude

nay la Téng cyc Bja chinh.
A.7.2 Sy khéng déi xtrng clia lwei chi

Trén bai kiém nghiém nhw myc A.7.1. ta doc 3 Ian trj s6 doc day trén, gitba, duwoi. Tir tinh toan dwoc ldy

trung binh tce 3 trj trén.

Tinh sy d6i xtng theo céng thive.

a = (gitra - trén) - (dwéi - gitra) < 1,4 mm

Néu virot qua 1,4 mm phai thay d6i ludi chi khac tai xuwéng ché tao.

A.8 Kiém nghiém xac dinh cac théng s6 cua mia

A.8.1 Xac dinh chiéu dai trung binh 1 m trén mia

Bt mia va thuéc Gio-ne-vo trong ciing mat phdng vé&i nhigt 3 20°C, 46 4m 60 %,

bét mia song song véi thuée Gio-ne-vo, kep st khoang cach tv 1 dén 10, 10 dén 20, 20 dén 29 dm
v&i mia g6. & hai ddu méi doan, doc trj sé 2 1An. Khi chuyén I4n doc phai dich thwéc di mét chat. Doc
s6 trén thudc Gio-ne-vo dén 0.1 ctia vach chia (méi vach chia 0,02 mm). Chénh iéch gitva hai hiéu s
cla hai lan doc trén thudc Gio-ne-vo dbi voi khodng cach 1 m cua mia.s 0,06 mm. Néu vuot qua thi
phai xé dich thuwéc va doc lai 2 14n nhw trén, Néu 3 1An fidn k& dat ydu cAu mai ly trj s6 1a gia trj thyre
clia 1 m trén mia. Tri sé clia khodng cAch trén mia do di, do v& khéc nhau < 0,1 mm duoc phép lay tri
trung binh.
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A.8.2 Kiém nghiém mét day ciia mia cé tring v&i vach sb 0 khong

Vach "0" mét den clia mia gé hodc vach "0" clia thang chinh trén mia in - va phai trang vé&i méat day

clia mia.

Cach kiém nghiém : Dan vao ddy mia lwdi dao cao, s dung thwéc Gio-ne-vo do tr lwgi dao cao
l&n vach chia trén mia. Sy tring hgp hodc khac biét gitva trj do qua thwdc voi tri trén mia cho ta xac

dinh dwoc "dd khong tring hop diém 0" clia mia.
A.8.3 Kiém nghiém mit day mia cé vudng géc v&i tru dibng cha mia khong

L4y 3 coc st hodic 3 coc gb ¢6 mi dinh, dong trén cling mot khodng cach may t& 20 m dén 30 m.

Chénh cao giira cac dinh cgc phai tir 10 cm Gén 20 cm.

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

- Trung tAm mia (1), 4 5 .6
- Rla sau giltra mia (2); A
- Ria sau trai mia (3); 3 2 7

- Rla trwdre trai mia (4);

- Ria trudrc gitka mia (5);

- Ria trrdrc phai mia (6);

- Ria sau phai mia (7).
M&5i 1n doc mia qua day gitka phai gitr nguyén vi trl éng kinh.
Vi tri sé 3 coc, ta dugc 21 tri sé qua 7 vi tri clia mét day mia. Néu cac tri sé ch&nh nhau déu nhé hon
0,1 mm, chitng t& mat day mia vudng géc vdi truc dirng cla mia. Néu vwgt qua 0,1 mm thi khi 8o thuy
chudn hang 3, 4 phai luén dat gitra mia trén diém do.

A.8.4 Xac dinh hing sé K giira mit den, d6 cta cip mia

a) Déng 3 coc sat hodc gb co6 ma dinh theo hang ngang cach may tie 20 m dén 30 m. B4 chénh cao
gitra cac coc tr 10 cm dén 20 cm. DI voi mia gb, chi cin déng 1 coc va do 4 lan.

b) Thir tw do méi l&n nhir sau: Can may thét chinh xac va gitr nguyén trong 1 l4n do, dwng mia thir
nhét Ian lwot qua cac vi tri clia coc, doc trj sé day gitba qua mét den, dd. Tiép tyc véi mia thir 2 cling
nhu trén.

¢) Thay ddi chidu cao may doc tiép 14n 2,3,4, twong ty nhwr 1an 1 véi 2 mia.

d) Higu sb gitva s6 doc mit den, mét do chinh 1a K. Lap thanh bang tri s6 K qua 4 1an doc qua c3p mia
(mia 1, mia 2). Sau d6 lay trj trung binh lam trj do thyrc té (thdng thurdrng v&i mia gd K = 4473, 4573, vdi

mia in - va K = 60).
A.8.5 Xac djnh d¢ vong cia mia

M3t khic sb clia mia phai 1a mat phing. Kiém nghiém d vang f qua day chi ciing tir dAu mia v& cudi mia.
Sau d6 dung thuéc thép dd chinh xac dén mm do cac khodng cach a (ay, a,, aa) tir dlu ndy, qua gitra va
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dén dau kia.

B vong tinh theo cong thire :

Néu f > 8 mm véi 1 mia g8, f > 4 mm mia in-va thi phai déi Idy mia khac. N&u khdng c6 mia ddi thi phai

tinh sé cdi chinh mia theo cong thirc:

trong dé
Af 14 sb cai chinh chiéu dai mia, tinh bing milimét;
f 14 dd véng clia mia, tinh bang milimét;

I la hiéu dai mia, tinh béng mét,
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A9 Mot sé may thuy chuin (tham khao)

A.9.1 Mt s6 may thuy chuén do hang 3, 4 cua Plrc

k0niQ07 niG30

Pic tinh ky thuat
STT Cac théng s6 ky thuat Ni007 Ni025 Ni030 Ghi cha
1| D% phdng dai dng ngam (1an) 315 20 25 *ni007 cb bo do
|2 | Buong kinh 6ng kinh vat (mm) 40 35 35 cye nhd
3 | Khoang cach nhin gan nhat (m) 2,2 2,0 1,8 *ni025 cén béng
4 | Hinh anh Ngwrgc | Thuan Thugn tw dong
5 | Dd chinh xac ngdm hinh nét 0,5 0,5+1" 0,5+1" _ .
6| Bjchinh xac khodng chia ong thuy g/2mm | 2572 mm | 302 mm | "ni030 c&n bang
7 | Sai sb triing phwong (mm/1km) 0,7 0,82 0,842 qua bot thuy dai
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A.9.2 Mt 86 may thuy chuan cia Nhit

) YD

Sai sé £1.0™ 1km T B20 Automatic level

Sai s6 +1.5™ 1km B21 Automatic level

A9.3 Mot sb loai Mia

Mia thwong so: mét den Mia ¢6 bang chinh, phy
dod doc qua day chi gilra doc qua b do circ nhod
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Phuluc B
(quy dinh)

S do va bang tinh chénh léch cao dd khai lwgc

B.1 Sb do tuyén thuy chuén hang 3, 4

Miu : B.1
Bon vithyc hign Céng trinh : ....... Tinh . ....Malwutri : ... Trang: ......
$6 ghi tinh thuy chuan hang 3,4  Hang muc(ving) @ ...... ......... Maydo:....coocveinnnnen
Ponvithwchién : T ..ooeeee. XNKSL. i
Thoi gian do : Bat dau: ............... Kétthic : ......cco....
Nguwéri do : ......Ngwéi tinh © .....Ngudikiémtra : ........
Mia | ChiD Mia ChiD 6 doc tré i Chénh
sau " trwéc - Qc tren mia cao
sé ChiT ChiT | Ky K+ | trung
tram [ Knoang cach | Khoang cach | M&U | Mitden | Mat do | 9en- | binh Ghi chu
do sau trwdre mia a0
Chénh d [d]
1 2 3 4 5 6 7 8 9
(1) 2975 (4) 0529 S (3)2795 (8)7369 | (101 86 n;? sau
1 (2) 2616 (5) 0172 T (6)0351 (7)4825 | (9)-1
(15) 359 (16) 357 S-T (1) + (12)+ | (13)0{ (14)+
2444 2544 2444
(17) + 02 (18) + 02
1517 1442 S 1227 5701 -1
0936 0865 T 1153 5726 0 +00745
9 _
581 577 S-T| 0074 -0025 -1
+ 04 + 06
3
4
5
6
7




B.2 Bang tinh chénh léch cao d§ khai lwge hang 3, 4
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1310 (VI dén ..o Sétrang ................
B4t dAu lic ............. Ngay .... thang .... ndm ............
K&t thGc JUC ...covvveene. [ [s11207 1o [o SRR
Hinh anh ..o Ngoi ghi cecevenneeniresicier e
Thori tiét ..ovvvvvnvrnennn. NGUS Kiém tra ....ccoereeeeennne
o Ngay £ Khoang
Vitri | Khoing | théng t:‘,’“ chénhigeh | . |
; i lem céach (km niam cao dj + higu isu en 2
b | wog | (khoang U™ | %o | % | “Guinhmia | chenh | tach | Ofcae
doan | sb cach va iéch cao d9 P
do | higu hwong | Gilra Dén Dodi | Dodi | nai | hvd | €2 do | trung (n‘f)
dencac | cac | diém +5 N {mm) binh
vat) méc | ddu Pové | Pové min. | *in
1 2 3 4 5 6 7 8 9 10 11 12
CHU THICH: 8min - khi tram do &
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Phylyc C
(tham khao)
X ly va binh sai lwéi cao d§ thuy chuén hinh hoc
C.1 So’ d6 chung hé théng phan mém binh sai khong ché cao dd

Hé théng binh sai lwdi cao do theo phwong phap
gian tiép co diéu kién

i

A4

"

\ 4

4

W

Modul Modul Giao dién Modul Ngan
soan thao tinh khai hién th Modul binh sai hang lwu
va lwu trip Iwgc kiém so db nén ma danh gia trir sO lidu

s6 ligu tra sai s6 lwdi cac tran do chinh va két

thé didu kién X&c qua binh
hinh heoe sai
va két
qua kiém
tra sai sb
thé

C.2 Vi dy két qua binh sai lwéi cao dd hang 4 theo ghu’o-ng phap gian tiép c6 didu kién
cia chwong trinh BS - HEC 1-1998. Tai khu virc Hd Xuan Hwong - Thanh phé Da Lat
(Tham khao)

SO DO DIEM BUGNG THUY CHUAN HANG 4

EEa | . __+__

1421

¥HA1
XH2

Py ey

TYLE: 10.000
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Thanh qua tinh toan binh sai thuy chuan hang 4

Cac chi tiéu cda lwdi

1. Tong s6 diém:

2. 86 diém gbc:

3. 8é lwgng méi lap:
4, Sé lwong trj do:

30
2

28
30

S0 lwgng khoi tinh

STT Tén diém Do cao
1 LAILIILS 1479.924
2 LA.ILIIL3 1531.393

Tuyén:

LA_I1.5_XH24_XH23_XH22_XH21_XH19_XH18_XH17 _R1_XH16_XH15_XH14_R2 X

- 86 doan do N

- Chidu dai tuyén do [S]

- Sai s8 khép Wh

- Saisb khép gidihan  Wh (gh)

n

15
2.555 (km)

-15.0 (mm)

32.0 (mm)

Bang C.1 - Két qua dj cao binh sali

STT Ki higu diém D$ cao S$.5.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 XHt7 1479.526 .007
9 R1 1480.615 .007
10 XH16 1479.628 .006
11 XH15 1481.302 006
12 XH14 1480.563 .006
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 XH?7 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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Bang C.2 - Trj do va cac dai lwgng binh sai

S1T Tén doan do Chénh cao do | Chidu daiL So H.C Chénh cao
Tir-dén {m) {m) V (m) B/s (m)

1 LA-IL.5_XH24 -.764 1.25 .007 =757

2 XH24_XH23 -.255 A5 .001 -.254

3 XH23_XH22 012 .08 .000 012

4 XH22_XH21 .064 A1 .001 .065

5 XH21_XH20 -011 A2 .001 -.010

6 XH20_XH19 485 .05 000 485

7 XH19_XH18 -.084 16 001 -.083

8 XH18_XH17 143 10 0 144

9 XH17_R1 1.088 .05 .000 1.089

10 R1_XH16 -.987 .04 000 -.987

11 XH16_XH15 1.673 A1 .001 1.674

12 XH15_XH14 -.740 A2 .001 -.739

13 XH14_R2 373 .04 .000 373

14 R2_XH13 -1.794 .07 .000 -1.794

15 XH13_XH12 -.058 A1 .001 -.507

16 XH12_XH11 A1 .09 .001 112

17 XH11_XH10 .047 A1 .001 048

18 XH10_XHS 545 A2 001 .546

18 XHY_XH8 -.267 A1 .001 -.266

20 XH8_XH7 2.510 A1 .001 2.51

21 XH7_R3 778 02 .000 778

E 22 R3_XH6 -2.809 .06 000 -2.808
23 XH6_XH5 -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_XH1 165 .03 .000 .165

. 28 XH1_XH26 1561 .08 001 152
29 XH26_XH25 -.083 A3 .001 -.082
| 30 XH25_LA-IL.3 52.164 1.18 .009 52.173

Sai s6 don vi trong s6 Mh = .010 m

¢
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Phyluc D

(quy dinh)
Méc thiy chuin hang 3,4

]
;
@ —Sre— st

i N

EIRIEIETETT:T, *H
) 4

A = VRIRTE

)

W20+

a) C&t ngang qua mic

[ —

i

b) Mk bling e

- g

4

Hinh D.1 — Méc hang 3 ving dat chic — Num s cia B Tai Nguyén va Méi treong

Hinh D.2 — Méc hang 3 chén nira chim, Hinh D.3 — Médc gén trén bé tdng, nha xay....

nira ndi dang tam th&i — NGm gang
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©
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Hinh D.5 — Méc hang 4 dang ving dét- Hinh D.6 — Mdc hang 4 viing dét yéu -
chac chan — Nam gang NGm gang
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Phulyc E
(tham khao)
So hoa méc thiy chuin

Tén méc Bja chi méc So hoa mée

4R1 " Mbc bé téng ngay try dén

gitba bung binh nga ba |
O XNs Thii Hee

Nguyén Thai Hoc, Nguyén

Tir Lue va Ba Huyén Thanh BN

Quan, Pa Lat

dR1

&
Ovra

Cle St

4R2 Méc bé tong ngay try dién

tredre quan “Xuan Huong
Quan” s6 24 Ba Huyén
Thanh Quan, PBa Lat

4R3 | Méc bé tong ngay try dién
truére cdng khach san Long
Nga sbé 2 duwong Yersin, Ba
Lat

4R4 Méc bé téng ngay try dién

trwére hiéu dnh Konica sé 1
duwéng Nguyén Thi Minh

BLadei}inh
LNy [W Khni
¥
L4
g

Khai, Da Lat (@ D A Toki Hee
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Phuluc G
(tham khao)
May thu va hé théng xir ly GPS

G.1 May thu
Hién nay, nwéc ta da nhép kha nhiéu may thu GPS clia cac nwéc nhu: My, Phap, Nhat v.v...
Nhin chung cac loai may d&u cé cAu tao gidng nhau vé co ban. Phan riéng biét thudc vé chi tiét clia
tirng loai theo nhu céu str dung. Duw¢i day gioi thiéu cac bd phan chung cda may thu GPS .
CAu tao cliia may thu
Bd méy thu c6 3 bd phén co ban: Ang ten, ngudn dién, may thu.

- Ang ten b thu dai cwc hep, cé hgp nhyra chéng &m w6t bao vé, dugc dét trén dra co chinh xac lam
bang kim logi. Phia dwdi ¢ bd tigu khuyéch dai ddm bao cho tin higu dd manh dé truyén véi may thu
qua cap nbi dai aén 30 m, trén dia co 8 I8 hinh chéan ché ding a& ludn thudc chuyén dung va do dé

cao ang ten khi né dwgc dinh tdm trén gia ba chan tai diém do.

- Ngudn dién 1a mdt cip acquy. MGi chiéc dam bdo dién thé tir 10 V dén 30 V. Chiéc thir hai dugc lap
tiép khi dign thé cda chiéc kia bi tut xubng duei 10 V @& dam bao cho may thu 1am viéc lién tyc trong
the¥i gian do. Cing c6 thé I3p ca hai vao may thu cing mét 1n.

- May thu c6 man hinh thiy tinh thé & mét trwde voi 8 hang hi&n thi. M8i hang 40 ky ty dé thdng bao tin
ttec hwwéng dan stv dung may theo cach 86i thoai Ngudi - May. Phia dwdi man hinh ¢6 hai nim chi
chidu chuyén déng phai, trai va mdt nim co chi "C" dung dé xéa di kign dang nhép. Bén dudi man
hinh ¢6 hai nam chi chidu chuyan déng [én xuéng va mdt nim cb chiz “E” ding dé nhép dir figu va
chuy@n v& man hinh hidn thi chinh (twong ty nhw nim ENTER cia may vi tinh). Mat sau ctia may thu
c6 hai cdng néi ngudn dién vao, co nim tt, bat may c6 cong nhép tin hi¢u phat tr may chyp anh (khi
dung phéi hgp may thu GPS va may chup anh hang khong dé xac dinh toa dd khong gian tam chiéu
anh).

Cdng ndi ang ten va hai cdng loal RS - 2322 d& truyén dir figu thu duoc tir may thu sang may tinh,
cting nhu ding @ trao ddi cac tin higu truyén thong khac vai may thu.

Man hinh clia may thu ¢6 13 man hién thj chinh, trong d6 c6 6 man hién thj ding d& didu khién, con 7
man hinh ding dé thong bao tin tlrc. Sau day gidi thigu chirc nang clia cac man hinh hién thj chinh:

- Man hién thj sb 0:
Théng tin vé& tinh hinh thu, bét vé tinh trén bau tréi. N6 cho biét vé& tinh d3 bat dwec va cac kénh thu
twong (rng, chét lvgng clda cac tin higu thu dwoc.

- Man hién thj s6 1:
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Théng tin vé& quy dao vé tinh, cho biét phurong vi va §6 cao cla vé tinh so véi mat phing chan trdi cia
diém quan sat. Tinh trang hoat déng cda vé tinh, ty sé gilra cwéng dd tin higu va dd nhidu, @8 chinh

xac cla khoang cach do dugc gitka vé tinh va may thu.

- Man hién thij sé 2:

Cho biét @6 vi, 39 kinh cia diém quan sat dén do, phut t6i 4 sé 18, 3 cao dén m, téc 46 chuyén ddng
so v&i mat dat. Thoi gian va khodng cach téi diém can dén, 6 léch so vi hwdng néi didm xuét phat
va diém cén dén.

- Man hién thi sé 3

Théng tin v& tinh hinh thu dt ligu. N6 cho biét s6 vé tinh dang dwec quan sat, khoang thdi gian ma tin
hiéu vé tinh da thu hay bj gian doan.

- Man hién thj s 4:

Biéu hanh ché 49 hoat ddng clia may thu: do pham vi phat song, dat chwong trinh do, st dyng tn sb
ngoai vi.

- Man hién thj sb 5:

Didu hanh ché d6 do vi phan thot gian thipe.

- Man hién thj sb 6:

Diéu hanh di theo cac diém cho truéc. C6 thé luu nap vao bd nhé clia may thu 99 didm cho truére trén
tuyén di.

- Man hién thj s 7:

Chon vé tinh: N6 cho phép chon céc vé tinh ma ta mudn s dung. Theo ché do tw déng thi may thu ty
chon va thong bao vé tinh ndo da dwec chon dé thu bat. Néu da chon nhwng khéng thu bét dugc thi

may thu s& chon vé tinh khac thay thé. Néu theo ché do 4n nut thi nguéi do &n nit chi ddng danh dau

céc vé tinh can thu bat st dyng.

- Man hién thj sb 8:

Diéu hanh hé théng, né tiép nhan mdt sb 1énh didu hanh hé théng, déng thei hién thj danh muc cac tép
d kign, nén trong b$ nhé cla may cd cac [énh xr Iy tép nhw sau: lap tép, mé tép, xda tép.

- Man hién thj s 9:
Biéu hanh thong tin vé diém dat may va dot do (Session).
- Man hién thj s6 10:

Théng tin toan canh vé& vé tinh trén bau tré. N6 cho biét toan canh phan bé hién th&i clia cac vé tinh
trén bau troi clia diém &t may cling nhuw vét quy dao ciia chiing trén so b hinh chidu cye. So db gdm
3 vong tron déng tam, dic treng cho 3 vong tron déng cao 0°, 30° 60° va hai dwdrng vubng géc voi
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nhau d&c treng cho cac hwéng Bang, Tay, Nam, Bic. Tam vong tron kg véi vi tri thign dinh clia diém
quan sat. Vi tri cGa vé tinh dwoc thé hién bdng ky hidu, khi nd mét tin hiéu trén bdu tréi cta diém quan
sat va bang ky hiéu H khi né dwec thu bét.

- Man hién thi sd 11.

Théng tin vé thoi gian “nhin thay” v& tinh. N6 cho biét nhirng vé tinh s& xut hién trén bau troi cla diém
quan sat va khoang th&i gian nhin thdy ching tinh theo tryc théi gian tlr Oh - 24h. Néu vi tri cia diém
guan sat @3 dwoc nhap tir treée cha bd nhé vao may thu (theo man hién thj s6 4) thi man hinh s6 11
s& cho ngay cac thang tin nay, con néu khang thi phai chér khoang 12 phat d& may thu kip tich Ity dir
kién do ma tinh ra vi tri ctia didm quan sat va trén co s& do sé cho ra théng tin can thiét cia man hién
thi. .

- Man hién thj s6 12:

Biéu hanh Bar code.

G.2 Hé théng xtr ly GPS

GSS1 System Dlagiam

nmuamh!fmd
S AR

- A ;:wliwnmmmduum ’
Gbs Ricelver . :
5 MéphuGPS - ¢

S - S, --—-

; mnghw :
ocz . .

F l h\ ml.’rlcaiﬂ
{ Caidth

Cip ol :

fvnHate ceble” - i

| DOCH(NEC PO wbm

DOCM. [ FO/RT or covnpaiitya)
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Phuluc H
(quy dinh)

May toan dac dién tor

H.1 Mt s6 may toan dac dién tr dé chinh xac cao (tham khao)
Hién nay & nuéc ta va trong nganh thuy lgi da nhap kha nhidu may toan dac dién t& c6 do chinh xac
cao dén siéu chinh xac (v& géc my < 3", vé canh mS/s < 1/100.000) nhw: TC 720, DTM 700, DTM 520,
SET 3B v.v... clia Thuy Sy, Nhat.
Nhin chung c4c may toan dac déu c6 mdt sb bé phan chinh sau:
a} May kinh vf dinh vi:
Giéng nhu cac may kinh vi khac, nhung qua trinh do géc bing, ding, khoang cach dugc ndi két quang
hoc voi cac mach IC dé chuyén qua bd may tinh tw dong bai ngudn hdng ngoai.
b) May phat nguén hbng ngoai do ngudn dién cla acquy cé dién thé tir 6 dén 12V. Acquy dang khé
va co by nap chuyén dung. BS phat quang hdng ngoai theo nguyén Iy léch pha dén mat guwong va
dugc phan hoi. BS phén nhan phan hdi qua IC tinh, hién thj 1&n man hinh cla bd phan tinh cac tri sé
gdc ngang (HAR), goc thién dinh (ZA), khoang cach hién (D,S), tw chénh cao (Ah).
c) B phdn may tinh nhéh va tinh trj sé g6c ngang, ding, khoang céch nghiéng, bang, chénh cao, toa
dg E(y), N(x).
Két qua la qua may toan dac dién ttr x&c dinh dwoc cac tri goc ngang vé&i Ao chinh xac tir 1"dén 3",
khodng cach dén milimet, toa d6 xac dinh dén centimét. Tri s6 khodng cach chénh nhau gita 3 13n
do di, do vé dat;

AS 1

S 100.000
Sau d6 Iay tri trung binh.

Cac trj cao 4% H,, X(N), Y(E) dwoc ghi trén dia dang SDC hodc fieldbook, trat qua may tinh do vé trwc
tiép ra ban dé dia hinh, mét cét, tinh khéi lwgng v.v... Theo cac phan mém: SDR clia Nhat, SUFFER
cda My ho#c Autocad lan development v.v...
Cao dj xac dinh qua cac may toan dac dién tr sau khi binh sai c6 thé dat thuy chun hang 4, phuc vy
do v& binh db ty 1& I&n tlr 1:1000 dén 1: 200.
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for Telescope mounting
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Hinh H.1 - Cac loai gwong va gia d&
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Do qua bd dam

o DR
Bo dia hinh béng sb dién tw

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

Hinh H.2 — May toan dac dién to

H.2 Kiém nghigém, hiéu chinh may (quy dinh)

MBi may toan dac dién t&r déu c6 mét sé cau tao rigng bigt. Vide hidu chinh va kidm nghiém cho tirng
loai may déu phai tuan theo catalog ky thugt kém theo. Duwéi day quy dinh nhitng buéc chung cho céc
loai may toan dac dién tr higu chinh cac yéu té gée, d9 dai qua bai tuyén géc quéc gia.

Nuéc ta hign nay cd 4 béi tuyén gbc: gan cau Thang Long Ha Ngi, Xuan Mai Hoa Binh, Da Lat va Pha
Tho thanh phd phd H Chi Minh.

H.2.1 Kiém nghiém tri do géc qua ludi tuyén gbe, qua nhitng phwong phap do toan vong véi 9 vong

do. Két qua sai sé trong phuong tri do tinh theo céng thivc:
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trong 4o
p latreng sé do géc;
v la sé hiéu chinh gitra trj goc do va trj goc gbc tinh t&r toa d6 luwdi;
n & s 1an do.
H.2.2 Kiém nghiém d6 dai gwong do (gwong sao, gwong don, gwong kép, gwong 3, gwong chum),

a) Kiém nghiém hé théng gwong qua bai kiém nghiém qudc gia (sai 56 goc dén 0.1", sai sb do canh
dén ms/, < 1/1.000.000). V&i cac diém chudn: gwong sao véi khodng cach D'< 1000 m, guwong déi (ba)
vé&i D < 3000 m.

b) Qua trinh tién hanh nhw sau:
- Doi tam guwong va can bang qua gia, bot thuy.
- Can bang va doi chdn may qua 3 éc chan.

- Bat nit “Starts” khéi dong may khi da dinh hwéng dén guong qua bé phan ngdm kinh vi, Khi qua
may kéu “tit, tit" ddu cling voi dén dd tin higu, ching t& may hoat ddng tét.

- Lan lwgt do gée ngang, dirng, chénh cao Ah, khoang cach nghiéng (D), ngang (S) ba lan véi sai sb

trong han sai:
B < 1"+ 3" (tly loai may)
Ah <3 mm
AD/D < 1/100.000
- Boc toa dd E(y), N(x) clia cac diém chuan trong Iwéi gbe. So sanh véi tri gbe dam bdo Ax = Ay < 0,005
- Tinh dién tich kiém tra theo céng thirc:
28 = 2Xi (Yir1- Vi) = 2y (K1 - Xie1)

- Tinh thé tich kiém tra theo cong thirc:
V=" (b=aH")dH=bHgh+ ——x H™
nH

trong dé
Hgn la cao do gidi han cla mirc thiét ké;

a,b 1ahing sb.
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H.2.3 Hiéu chinh trj do dai
Hiéu chinh d9 dai canh do qua may toan dac dién t& gdm co:

a) Hi¢u chinh d¢ dai do chénh cao gilva chiéu cao guong do (Jg) va chidu cac may (J.):

h=Jg-Jn
2

88, b
2D

trong do
D  1a khodng cach doc trén may.

b} Hiéu chinh d$ dai do d8 cao trung binh cla canh do v&i mét nwé - bién.

H
8S, =—D_=
N,
N, = __....E.l......._...
" v1-e?sin? B
trong 4o
B la vi d§;

a = 6378248 m la ban kinh truc Ién elipxoid Trai dat;
e = 0,006893421623 1a db det elipxoid Trai dat;
Hm = (Ha + Ha)/2 - A,B 12 hai d4u canh do.
c) Hiéu chinh dé dai khi chuyén vé& kinh tuyén gitba clia lwdi chiéu GAUSS.

YZ
"2R?

8S,=D

trong dd
Ym l&tung d6 tinh bing km tlr khu do so véi kinh tuyén gitra;
R laban kinh trai dat.

d) D9 dai cudi cling cdia chiéu dai canh bang:

S%= Dy, + 65+ 53, + 583,

379



TCVN 8225 : 2009

Phuluc|
(tham khao)
Sbé do thiy chuan lwgng giac

Co quan thyc hign  Cong frinh: ... Tinh.....Ma lwu tribv... Trang....
34 do Hang .muc (vu.ng): 1 ........ May do......cooocinnininiineinn,
thiy chu in Pon vi thwee hién: To: ... KNKS...occciieirerrneneenerinrirees
. Didm dat may: .......covene Cao dd diém dat may : ........
Iveng giac
Hwéng KT: Thi nhét: ... ThIP 20 e
May do: ......coveve- Nguwoi do: ......Ngwdi kiémtra : ......
Tén diem | Khodng | Khoang Géc Géc Chénh Caodd | Ghichu
cach cach ngang dienga | cao (h) diém
_nghiéng bing
1 2 3 4 5 6 7 8
4t
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Phu luc K
(tham kha&o)

Pham vi irng dung ctia cac phwong phap

K.1 Phwong phap thuy chuin hinh hoc

Phuong phap thuy chuan hinh hoc 4 phwong phap cé d6 chinh xac cao nhat va &n dinh, st dung dé
dang v&i s6 kinh phi mua thiét bi nhé nhét, 13 phuwong phap trng dung thuan loi trong cac trdng hop sau:

Ving béng phéng co d6 déc < 6°
Viing dan cw ¢6 thanh phé dong duic khi xac dinh cao do & dudi mat bdng dudng phé;

Xéac dinh cao d$ cac cbng trinh xay dyng doi héi a9 chinh xac cao nhu do @6 IGn céng trinh, dudng bay
san bay cac dudng giae thong, khéng ché cao db cac ving dbng bing v.v...

Han ché trong céc dia hinh sau:

Viing déi nti c6 dé déc > 6° d&c bigt ving c6 d% dbc > 25° thyc hién rat kho khan va nang suat lao
ddng rat thap, kinh phi ton kem:

Chuyén cao d6 1&n cc cong trinh cao: nha cao tang, dng khéi cong nghiép, dai khi trong v.v...;
Ving cay cdi ram rap, c6 phang xa déc hai, viing bom min v.v...
K.2 Phwong phap GPS

Phwong phép do cao d6 qua hé théng GPS ngay cang dugc s dyng rong réi va nang sudt chét lvong
ngay cang cao. Song kinh phi mua thiét bi ban dau kha Ién. Phuwong phap trng dyng thuan lgi trong

Cac trwong hop sau:
Co thé chuyén cac d6 dén khodng cach xa tr vai km dén hang ngan kilémét;

Vang céy cbi ram rap, dia hinh phan chia phirc tap, khéng phai phat cay hodic bé tri d hinh chét ché
nhw cac phwong phap khac;

Viing sa mac, séng, bién, phan cach dia hinh nhidu, giao théng di lai kho khan.

Han ché ciia phwong phap 13 hign nay, do mét d6 diém trong e clia nwéc ta con thua (day nhét co
ILéi 3 kmx3 km) nén dé chinh xac méi dat dén thuy chudn hang 4. Khu vie cong trinh kién truc cao,
khong thé dat may dwec.

K.3 Phwong phap thuy chuln lwgng giac chinh xéc cao
Phuong phap s dung thuén lgi trong cac trvdng hep sau:

Chuyén cao dd tir thdp 18n cac cong trinh cao ma khéng phai chuyén may 1&n;
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Nhirng vang nui, nii cao kho di lai;
Xac dinh d6 lin nghiéng cac cong trinh cao tang, ong khéi, 16 cao v.v...

Han ché clia phuwrong phap la d¢ chinh xac thAp, chi d@m bao thuy chudn hang 4, ky thuét.

AP

~F

382



