SO CHUYEN BE TRAC DIA MO

'CAC NGUON SAI SO ANH HUGNG
DEN DO CHINH XAC XAC BINH TOA BO VA PHUONG V|
KHI DiNH HUGNG QUR HAI GIENG PUNG

1. Tdng quan

E)o dinh huéng chuyén toa dé va phuo'ng vi
xuong ham 18 1a noi dung quan trong cla trac dia
mé. Tuy thudéc vao hé théng va sb lwvong giéng
dirng ma lya chon phwong phap do chuyén toa do
va phwong vi hop ly. Phuwong phap dinh hucng
qua hai giéng thé hién nh|eu wu dlem Tuy vay, can
phdi phan tich cac nguén sai sé.4& wac tinh céac
chi tiéu ky thuat do dac hop ly dé c6 thé (rng dung
trong diéu kién thuc té cong tac trac dia mo cda
Viét Nam hién nay.

Do diéu kién dia chat ngay cang khoé khan, cac
via than ngay cang xuéng sau, dinh hwéng chién
lwgre clia Tap doan Cong nghiép Than- Khoang san
Viét Nam trong twong lai 14 nang cao san lwgng
khai thac ham 6. Song song voi viec md rdng, hién
dai hda cac mé than ham 16 hién c6, mot sé mé 16
thién I6n ciing sé chuyén sang khai thac ham 16 véi
hé théng mé& via bang giéng dirng. Cho dén nay,
ngoai Méng Dwong, cac mé khac nhw Ha Lam, Ndi
Béo, Khe Cham... da va dang thi céng cac cong
trinh. giéng dirng. Khi mé& via va khai thac béng
giéng dirng, vai trd cua cong tac tréc dia mo 1a hét
strc quan trong, bao gom tir qua trinh thiét ké
giéng, dao giéng, trang bi Iong gieng, xay dwng l&p
rap va kiém tra cac yeu té6 hinh hoc trong long
giéng, hé théng thap giéng va may nang Mét trong
nhi*ng néi dung céng tac trac dia mé quan trong
trong c6ng nghé khai thac gléng duirng la do chuyen
toa d9 va phwong vi qua gieng ding, nhdm xac
dinh toa dd va géc phwong vi cho diém dau tién va
canh dau tién cla mang luoi khﬁng ché ham 1o,
tao nén sy lién hé hinh hoc chat ché gilra mang
lwéi trac dia trén méat dat va mang lugi trac dia
dwéi ham 16. Tuy thudc vao hé thdng giéng dong,

cong tac do chuyén toa do va phuong vi co thé tién.

hanh bing nhiéu phwong phap: qua mét giéng,
qua hai giéng va qua ba giéng. Mdi phuwong phép
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déu c6 nhitng wu nhuoc diém va didu kién ¢ng
dung riéng [1], [2]. Cac mé Méng Duong, Ha Lam,
NUi Béo, Khe Cham déu c6 hé théng hai giéng
dirng. Théng thuong, sau khi gléng dao téi mic
thlet ké, dé c6 co s& dao dbi huéng thong hai
giéng, cong tac dinh hu=o’ng duoc tién hanh theo
phwong phap mét giéng. Tuy vay, sau khi théng
hué’ng, viéc do dinh hwéng dwgc tién hanh lai qua
hai giéng. Khi tién hanh do chuyen toa d¢ va
phucyng vi, cAn nghién ctru ky cac diéu kién hoat
dong cua gléng théng qua phan tich va wéc tinh
do6 chinh xac Gé xac dinh cac chi tiéu ky thuat hop ly
cho céng tac do dac trén mat dat va dwdi ham 1o.

2. Do chinh xac dinh hwéng qua hai giéng

Nguyén ly cGa phuong phap dinh huéng qua
hai gieng duoc mé td nhw sau: trén mat dat, toa
do cac diém P, va P, dwoc xac dinh dya vao cac
diém khéng ché cap cao trong hé toa do Nha
nwéc. Dwdi hadm 19, toa do diém va goc phwong
vi mang lwéi hdm 19, thoat dau dwoc tinh trong hé
toa d6 gia dinh, sau d6 méi tinh chuyén sang hé
toa @6 chung trén mat dat dya trén co sé cua toa
dé cac diém P,, P, va géc phwong vi canh P;-P,
[2], [3]. Nhw vay, dd chinh xac dinh hwdng qua
hai giéng phu thudc vao @6 chinh xac do néi trén
mat dét, dé chinh xac chiéu diém va do néi gita
hai giéng du6i ham 6.

Sai s6 dinh hwéng qua hai giéng dwoc mo ta
nhw sau:

M2=m12+m§+m§ (1)
Trong d6: m; - Sai s6 do ndi trén mat dat; m,- Sai sé
chuyén phwong vi; m;- Sai sé do ndi duwdi ham 16.

Mang IwGi khong ché ham 16 thwong duoc
thanh lap theo dang dwéng chuyén da giac, sai sé
do néi trong ham 16 dwoc thé hién qua cong thirc:

m2=(mo )R +mo) . (2)
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Trong d6: (ma), - Thanh phan anh hwéng cla sai sé do
géc; (mo)s - Thanh phan dnh hwdng clia sai sé do canh.
Theo so dbd dinh hwéng qua hai giéng (H.1), ta co:
G =G+w (3)
Tai day: w - Goc xoay ctia phuong vi trong hé toa d6
gia dinh trong ham [0 so vdi hé toa d trén mat dat.
w= 0p1p2 o C)'|:>_tp2 (4)

Néu ky hiéu F; 1a hinh chiéu cac R; trén duong
néi day doi P1P2, ta co cong thic sai s goéc
phwong vi canh dau tién cla da giac dwdi ham 16
néi hai giéng, nhu sau:

(m?I1 J=Si22(Fj)2.m§j. (5)

Gia thiét rdng: cac goéc trong da giac duoc do
cling dé chinh xac, ta co:

2
m?)=—LTEY. (6)

Chirng minh twong tw, ta nhan dugc céng
thiec tinh sai s trung phwvong phwong vi cac
canh tiép theo cla Ilwédi da giac noi hai gleng
duwdi mat dat. Sai sb trung phwong canh thir "
clia da giac sé béng:

(6o (58 e

+(1 ZFZ}m +....+(1—§:1)m2‘
5 | % S 4

()

H.1. So db phén tich do chinh xac dinh huwéng qua hai giéng

Hoéc & dang don gian hon:
2F;
2 2 J 2
m2)-(m2, )+ 2{1— : ]muj ®

Néu céac goc trong da giac dwgc do cung doé
chinh xac, ta cé:

(mé Jz(m; )+[(i-1) 2(F1+F2;'“+F"1)}nﬁ ©)

Cong thiee (9) c6 thé rat gon & dang don gian hon:
oF,
TN S j
mg =mg, +ma.|i(i—1)—2?} (10)

Ngoai d6 chinh xac do goc, sai sb phuwong vi cac
canh dwéng chuyén da giac ham 10 con phy thudc
vao do chinh xac do canh. Néu goi ¢ la goc gitra
canh da giac thir j va duwong thang ndi day doi cla hai

gleng ding Pq-P, ta cb cdng thivc tinh anh hwdng
clia d6 chinh xac do canh dén phwong vi nhu sau:

() (3] 5o

Thanh phan sai s6 nay co tri sb bang nhau cho
tat ca cac phuwong vi cua cac canh da giac trong
ham 5. Cudi cung, sai so do néi phuong vi luéi
khéng ché dwéi ham 1o, “chinh Ia hai thanh phan
trong cong thirc (2), s& dwgce xac dinh bing hai
cong thirc sau day:

1 2F; .
(méll=?.2(ﬁ-)2+2[1—?’]m§j va (12)

1 :
(méj )s =—~S-2~.Zp2.sm2rpj.m2
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(13)
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Tir (1) ta c6 cong thire tdng hop tinh sai sé dinh
hwé&ng qua hai giéng:

M= i\/(mz)+ an')+(m2 )a+(m§j }

Thanh phan th& nhat m, trong (14) la sai sé do
ndi trén mat dét tlrc 1a sai so xac dinh vi tri day doi
trén miéng giéng ding. Sai sé nay duoc tinh theo
cong thirc:

(14)

my=1 P_ Mp 4+ M,
S 2

Trong do: mpq va my; - Sai sé xac dinh vi tri day doi
trén miéng giéng dirng; S - khodng cach gitra hai
day doi. -

Thanh phan thr hai m; la sai sb chuyen phuwong
vi tlr mat dat xuong ham 16. Sai sé nay du‘oc Xac
dinh théng qua sai sb chiéu diém trong giéng dirng:

2
m2_+P feP1+eP2
S 2

Trong dé, eps va ep; - Sai sb chiéu diém.

Trong céng thire (16), néu khoang cach gilra
hai day doi (tiec la khoang cach gilra hai gleng)
I=200 m, sai s chiéu diém e= 4 mm, thi sai sé
chuyen géc phwong vi sé xap xi 4,1". Ta thay
ngay réng: Ké ca trwong hop sai sé chiéu diém
kha |on, nhwng voi khodng cach gitta hai day
qua nang lon, sai sé chuyén phwo’ng vi ciling
khéng dang ke Pay chinh la wu the clia phwong
phap dinh hwéng qua hai gleng so vOi cac
phuwong phap khac. Hai thanh phan cudi la anh
hwéng cla sai sé do néi trong ham 15.

3. S6 hiéu chinh d6 héi tu day doi
Khi chiéu diém, day doi P1 va P2 duoc treo

(15)

(16)

trong hai giéng. Hai day doi hdi tu & tam Trai dat va

vi thé khoang cach gilra hai day doi trong long dét
s& ngan hon so voi khoang cach dé trén mat dat.

Céng thirc tinh sb hiéu chinh dé hoi tu day doi
khi dinh hwéng qua hai giéng nhw sau [2], [3]:

Vi B 17

H R G0
Trong dé: H - B sau trung binh cla hai giéng:

H=T1oT (18)

S - Khoang céach gilra hai day doi trén mat dat; S’ -
Khodng cach gitra hai day doi dwdi mat dat; R -
Ban kinh Trai dat bang 6370 km.

Tl (17), ta co;

' S

vk =S-S5 R (19)

Cong thirc (19) dé tinh sb hiéu chinh @ hoi tu
day doi. D& dang nhan thay rang: gia tri hiéu chinh
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nay ty lé thuan véi do sau cua giéng dirng va
khodng cach gitra hai giéng dirng.

4. Két luan

Bé chinh xac dinh hwéng qua hai g|eng phu
thudc vao khoang cach gitra hai giéng, chiéu dai
duéng chuyén da giac ndi hai g|eng dwéi mat dat,
d¢ chinh xac do goc va do chiéu dai lvéi da giac
ham 16. Cling can lvuy rang: Trong truong hop bét
lgi 1& duéng 16 ndi gitra hai gieng phai di theo
dwéng cong, nghia la dwong chuyén da giac co
dang kéo dai, 6 chénh cao cla hai day giéng kha
I&@n thi can lwu y wéece tinh d chinh xac va xéc dinh
cac chi tiéu do dac can than hon.

Sé hiéu chlnh dé hdi tu day doi phu thubc vao
dg sau clia gleng ding va khoang cach gilra hai
giéng. Trong dleu kién thuc té cua mé ham 16 Viét
Nam hién nay, tuy @6 sau cla giéng kha I&n (vi du
Ha Ldm 460 m, Nui Béo 450 m) nhung khoang
cach gilra hai gteng khéng I&n (Ha Lam 100 m, Nui
Beo 70 m), nén s6 hiéu chinh dd hoi tu day doi vk
x&p xi 10 mm. Trong trwdng hop hai giéng dirng co
dd sau lon va khoang cach xa, can lwu y tinh sbé
hiéu chinh dé héi tu cta day doi.0)
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