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GIAI PHAP NANG CRAO PO CHINH XAC

THONG HUGNG GIDA HAI GIENG BIING c0 DO SAU LON
G MO HA LAM
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ac mé ham Io & Viét Nam dang khai thac ngay
r cang xudng sau, viec m& via bang giéng ding
~a® 3 gidi phap hiru hiéu va ngay cang duoc ap
dung rong réai. Sau khi d& dao xong cac gteng ding,
quy trinh tlep theo la viéc thi cong dweng 16 nbi glwa
hai giéng @& phuc vu cho cac hoat dong san xuat cla
mo Tai mo than Ha Lam, gleng phu duwgc dao cach
gleng gio gan 2 km. Do hai giéng c6 khoang cach Ién
va dé rat ngan thm gian xay dung co ban, cong tac
dao dwcng 16 ndi thong hai giéng nay. dwo’c thuwe hién
dwéi dang dao ddi hwéng.

Pao 16 déi hueng ddi hdi do chmh xac cao dac
biét la khi dwong 10 ¢6 khoang cach dao lén. Do
vay, can thiét phai cé giai phap cho ’ﬁu’crng dao 1o
hop ly dé ddng thdi bdo dam ca hal yéu cau ky

Trwong Dai hoc Mé-Dia chét

thuat va kinh té.

Két _qua nghién cdu ly thuyét va thwc nghiém
cho thay rang: viéc st dung may kinh vi con quay
trong lwéi khéng ché hdm 16 sé nang cao do chmh
xac cho hwo’ng dao 16 d&i hwéng néi chung va noi
théng cac giéng mé Ha [Am néi riéng.

1. Khao sat sai sé6 théng hwéng giiva giéng
gié -295 vé&i giéng phu -330 tai mé than Ha Lam
theo phwong phap truyén théng

Trén co s& dwdng 1o thiét ké ciia mé,tién hanh
thanh 1ap mang Iwdi phue vu dao 16 d6i huwéng
gitba giéng gié (mrc -295 m) va giéng phu (mirc -
330 m) va wéc tinh dé chinh xac dao 16 théng
hwéng cho mang lwéi trén (H.1).

H.1. Sor dé thiét ké cho huong déo 16 d6i huong tir giéng phy mic -330
dén giéng gié mirc -295 tai mé Ha Lam
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Trong dao 16 ddi hwéng qua hai gleng, hwdong
trong yeu la hwéng truc x'(truc tung cla hé toa do
trong ham 10) va truc z [1]. Theo dé, sai sb trung
binh thong hwéng trong mat phdng ndm ngang

duwgc xac dinh theo cong thirc:
2 _n2 2 2
MXAB ’MX'A +MX.B +MXB (1)

- Sai s6 trung binh vi tri diém

2
+MXS
Trong do: My, ; My
théng hwéng theo hwédng trong yéu; Mxg : My -

Sai sb trung binh vi tri diém thong hwéng do anh
hwdng cla sai sé do géc va do canh trén mat dat va
du6i ham lo.

Sai s6 trung binh vj tri diém théng hwéng theo
hwong trong yéu dwoc xac dinh theo cong thire (2):

M M
M, =—Ry s Mz, ==BRyy  (2)

Sai s6 trung binh vi tri diém dao théng My, va
MX'B theo hwéng trong yéu phu thude sai sb trung
binh dinh hwdng Moa, Mos - Qua giéng A va B
duoc xac dinh theo céng thire (3):

2 2 2 .
MOA=t\X(mA+8A+mLA),

1/2 )2 mAS—uJZ(Ssmzo) .
«‘ﬂz RB)2 Mg ﬁp“‘ZiS smzc))

Trong do Ma, Mg - Sal so do ndi trén mat dat; mys,
mia - Sai s6 do do ndi dwdi ham 16 anh hwéng bai
sai so do géc, canh; 6 - Sai sb chiéu diém; ma, mg -
Sai s vi tri day qua nang A va B; R, R’ - Khoang
cach tir A dén cac hinh chiéu cla cac diém khong
I, Il, C trén dworng AB va khoang céch tir B dén cac
hinh chiéu cla diém C, lll, IV trén dwong AB; §, -
Goc gitva canh dwo’ng chuyén va duong néi 2 day
qué nang; p - Sai s0 ngau nhién, theo quy pham
trac dia mo p=0.0005.

Sai s6 trung binh vj tri diém théng hwéng do anh
huwdng cla sai sb do géc va do canh trén mat dat va
dudi ham (o] dwcc xac dinh theo cong thirc (6), (7):

ZR'2 IVE2 (6)

(7)

Trong dé: o - Phwong vi cac canh dwdng chuyén

2 = s
MX'S —st.cos o'

' (3) trong dwong«o; R’y - Hinh chiéu khoang cach tir
Mog =+ J(mZ 102 +m2 ) cac dinh dwong chuyen dén diém théng huéng 1én
VB LB T s truc y'. T so d6 thiét ké duwong 16 déi hwong cla mod
R -y e o, nd, ;?nﬁ%siz;“;zz*:s;;;z%‘m%ﬁﬁgai*;Uéizg‘;”
Bang 1. Cac thong s xé&c dinh duoc trén mat dat (S Khoang cach cac diém duong chuyén trén mat dat)
' Giéng A . G:éngB .
| R(m) GécfSi- b :c-anh.”f o8 (m) Bm | Gocpi .
47639 | 21.039 63°47°30° | Vol '_ .‘69.193 34971 | 59°38 28"
175082 | 163686 | 85°9508° | MV | 118 44' 113.722 | 48°19'25"
677 54 | 77228 | 26°04 W ol A 58587 620 605 | 30°0550°

Bang 2 Cac thong 6 xac d“ nh duoc duti d’uong I (S - Khoang cach cac d“ iém du’ong chuyén dum dudng o)

Gleng B den dlem dy klen thong 6

Gieng A dén diém du klen thOng

Ganh"_ Sm | R '(m) | Ry (fn) Canh-_ S(m) |R (m)  Gocd | Goca  |Rym)
A1 | 20058] 90421|7°2621" 48568 B-13 [15049] 214681°48 12" | 84°49 017 10222
112 |117.012] 207.138] 4°%047247 4633|1312 |34818] 273689°0202° | 92°00'41"| 67.425
23 [210921] #17.754] 3°0447’-’_---_-  _' 45954| 12-11 |36.032] 30.27440°08'52" | 43°0731"|47.794
34 | 91475| 508.397| 7°4348'| 175°14'51"| 38.375| 1110 |54.936| 35524184°30'56° | 87°29'35"| 12.000
45 |195.864| 702.367| 7°5613"| 175°0226"] 21.444| 109 [43.304] 7116734°36'11" | 37°34'50°| 38.498
56 |224.151| 924.075|8°2802"| 174"30’37" 44.84&_' 98 |57.156|128.1494°28'24" | 358°30'15’| 37.006
L a | 87 |208865| 33441 8°4056"j- | 354°17'33"| 16.266

| | 76 | 134] 46881 9"49-"35_"'-'-'-«.353"09’04"’ Hia
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Duwa vao cac cong thirc tir (1) dén (7), div liéu
trong Bang 1, 2 ta xac dinh dwoc sali s6 trung binh
théng hwéng trong mat phang ndm ngang theo
Bang 3. T két qua Bang 3 thay viéc cho huwéng
dao 16 dinh hwéng qua hai giéng theo phwong phap
truyen théng, méc du da ap dung may toan dac dién
t&r nhdm nang cao do chinh xac do géc, canh (sal sb
do géc 3”, sai sb do canh 2 mm) nhung sai s6 vi tri
dao théng dwong 16 van kha Ién 2,4 m. Vi tri dao
théng dwdng 10 woce tinh ¢ sai s6 gan bang mot
ntra dién tich dwérng 10, do do dan t6i viéc stra chiva
sai léch dwdng 10 tai vi tri dao théng do tén rat nhidu
chi phi va lam anh hwéng dén thiét ké ma.

2. Nang cao dd chinh xac cong tac tric dia
cho hwéng dao 16 trong dao 16 dbi hwéng

Tw két qué wéc tinh xac dinh dwoc & trén, cé
thé thay réng cong tac dinh huwéng dao 16 dbi
hwéng qua 2 giéng ¢ df séu lon voi khoang cach
gitka 2 gieng xa, d& xac dinh dwoc sai sb vi tri

thdng huwéng kha lén mac du da ap dl_m_g cac thiét
bi do géc canh trong thiét ké & cac didu kién tot

nhat tai mé ham 16 hién cé. Vi yéu cdu cai tién va
nang cao do chinh xac dao 16, mé Ha LAm d& si
dung may kinh vi con quay GTA1800R d& dinh
hwéng qua giéng cling nhw xac dinh phwong vi cac
canh trong dwéng chuyén trong ham 1o.

2.1. Nguyén ly xdc dinh phwong vi canh
bang ma&y kinh vi con quay _

May kinh vi con quay hoat dong theo nguyén ly:
khi truc quay tw do c6 téc do goc da len (>20.000
vong/phut thi vi tri can bang ctia né ludn nam trong

a)

mat phang kinh tuyén di qua diém treo (diém dit may)
[1]. Trén nguyen ly nhw vay, @& xac dinh mét canh
nao d6 can xac dinh vj tri can bang cla truc quay va
goc hop bdi truc quay voi canh can xac dinh phwong
vi. Trong viéc do lién he xudng gleng va cho hwéng
dao dwong 16 chinh néi thong gleng gio murc -295 va
giéng phu murc -330 clia mé Ha Lam.Ta st dung may
kinh vi con quay GTA1800R véi dd chinh xac xac
dinh géc phwong vi dwéi 10”, do Trung Quéc san xuét .
dé xac dinh phwong vi cho cac canh.

H.2. May kinh vi con quay GTA1800R: 1 - Con
quay hoi chuyén; 2 - Toan dac dién tir GPT-3103N

2.2 U’ng dung mdy kinh w con quay GTA1800R
do dinh hwéng qua hai gleng tai mé Ha Lam

Cong tac do lien hé mat béng xudng giéng phu
mirc -330 m va giéng gié mirc -295 & md than Ha
Lam thay vi thue hign bang phwong phap do dinh
hu’o'ng qua hai giéng theo phwong phap truyén
théng, da dwoc thwe hién nhw sau (H.3).

b)

H.3. So do do lién hé st dung kinh vi con quay & mé Ha Lém:
a - Tai giéng phu mirc -330 m; b - Tai giéng gié mirc -295 m [2]
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Sau khi tién hanh chiéu diém theo phwong phap
day qua nang, cong tac do lién hé dwoc thwe hién
nhuw sau.

Tinh géc phuong vi canh goc trén mat dat duwa
vao toa dd da cd cla cac moc. Sau dé ding may
kinh vi con quay xac dinh lai phwong vi canh nay.
Sé hiéu chinh géc phwong vi:

Av=(’g-0g) (8)
Trong dé: o's - Géc phwong vi do may kinh vi con
quay xac dinh dugc tai canh gbc trén mat dat; ag -

Géce phuwong vi thye canh gbc trac dia trén mat dét.

Dui hdm 16, st dung may kinh vi con quay xac
dinh phuwong vi canh géc ban dau o'\ T do, co
thé xac dinh phwong vi thuwe trac dia canh géc ban
dau nay theo cdng thirc:

o =(a' tAa) 9)
Trong d6: oy - Goc phuwong vi thue trac dia canh
gbc ban dau dwdi hdm 16; Ao - S hiéu chinh géc
phwong vi gitta may kinh vi con quay xac dinh
duwoc va phuong vi the trac dia trén mat dat.

Béng 4. Két qua dinh huéng mirc -330 m clia giéng phu

Phwong vi canh gbc trén mat dat Phwong vi canh dau tién lwoi ham 1o
Tén canh GT4-1V-2 | Tén canh B4 — B1
Goc phuwong vi toa do 152°14'28" | Goéc phwong vi toa do 359°18'32"
Goéc phwong vi xac dinh bang oanman | GOC phwong vi xac dinh bang may e
méay GTA1800R 15230113 | GTA1800R o
S6 hiéu chinh géc phwong vi (Aa) 0°15'45” S6 hiéu chinh géc phuwong vi (Aa) 01545

Béng 5. Két qua dinh huéng murc -295 m ctia gién

g gio

Phwong vi canh géc trén mat dat

Phwong vi canh d3u tién lwdi ham 1o

Tén canh GT2-GT1 |Téncanh A1-A3
Goc phwong vi toa do 352°0325" | Goc phuwong vi toa do 88°32'26"
Goc phwong vi xac dlnh bang e e phwong vi xac dinh bang may | S
may GTA1800R 02 110" | eTA800R; s
Sé hiéu chinh géc phuong vi (Aa) 0°15'45" Sé hiéu chinh géc phu’o’ng Vi (Aot 0°15'45”

Dung may toan dac dién tir GPT-3103N, déng
thoi do goéc noi tai diém GT4, B1 va chiéu dai
canh GT4-A va B1-A tai gieng phu, con do géc
ndi tai diém GT2, A2 va chidu dai canh GT2- B,
A2- B. Viéc do néi dugc thwe hién v&i yéu cau
dd chinh xac dwong chuyén cép 1.

Pé kiém tra va nang cao dd chinh xac, céng
viéc nay sé dwoc thwc hién hai 1an, sau khi két
thac 1an do thtr nhét, ta chuyén day doi sang vi
tri khac lap lai cong viéc do ET 2. Trong qua
trinh do dan hudng nhu vay, sai so twong dbi vi
tri diém I&n nhat 1a 1/4584<1/3000 theo quy
pham. Piéu do cho thay két qua cta viéc do lién
hé dat yéu cau vé do chinh xac da dé ra.

2.3. Cho hwéng dao 16 néi théng giéng gié
-295 véi giéng phu -330 tai mé than Ha Lam
bang may toan dac dién tir két hop véi mdy
kinh vi con quay

Sau khi dung may kinh vi con quay két hop
v&i may toan dac dién tlr xac dinh toa do diém
dau tién cda 16: giéng phu co diém B1, B4 lap
du’o’ng chuyén cho hwéng 16 s6 1, con giéng gio
c6 diém A1, A2 lap dwong chuyén cho huwéng
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dao 16 s6 2. Theo dw kién hai dwdng 16 sé& gap
nhau tai diém A11

Vé&i phwong phap do géc canh truyen théng
c6 slr dung may toan dac dién to dé do céc goc
ndi tinh sai sb vi tri hwéng dao théng 16 nhw hinh
4, thi v&i phwong phap st dung may kinh vi con
quay, tién hanh do dac trwc tiép may kinh vi con
quay xac dinh phwong vi cac canh theo nguyén
ly nhw & muc 2.2.

May kinh vi con quay dugc dat & tat ca cac
dinh cda dwong chuyén nham xac dinh phuwong
vi canh tlep theo tr d6 cho huwéng dao doan
duwong 16 tiép theo ding nhw thiét ké.

Viéc ap dung may kinh Vi con quay vao cong
tac do dinh hwéng qua giéng dirng va ap dung
cho céng tac dinh huéng dao 1o déi huong
dudng 16 ndi théng giéng gié mlrc -295 va giéng
phu mirc -330 dad nang cao dwgc do chinh xac
trong cbng tac cho hwéng dao 1o.

Két qua théng huéng thue té trong qua trinh
thi céng tai md Ha Lam st dung may kinh vi con
quay cho dé chinh xac rét 4n twong (chi 1&ch 15
cm) [4].
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H.4. So db do céc géc néi tinh sai s6 vj tri hudng dao théng 10 a - Bifd’ng chuyén sé 1

' =Diém "ha'i guong 1o -Q.éﬁ;r!ﬁaq_.' -

sngTﬁ

cho hwéng dao 16 tir phu mirc -330; b - Puong chuyén s6 2 cho huéng dao 16 tir giéng gié -295

3. Két luan

T nhitng két qua wéc tinh dwoc & trén va két
qué thi cdng thuc té 4p dung béng may kinh vi con
quay GTA1800R tai mé Ha Lam. C6 thé thay rang
khi dao 16 doi huéng véi khoang cach Ion; viéc cho
hwong dao 16 rat quan trong Viéc cho hwéng dao
o theo phwong phap truyen thong mac du da thiét
ké & cac didu kién t6t nhat co thé so voi dleu kién
tai m6 Ha Lam nhung sai sb dao. thong van rat lon
2,4m.Trong khi st ding may kinh vi con quay dé
nang cao dd chinh xac lwdi khéng ché ham 10, do
chinh x&c théng hwéng nhe thé da thé hién do
chinh xac cao hon (15 cm)..

Két qué da cho thdy phwong phap do dinh hwéng
ap dung may kinh vi con quay cho d@ chinh xac hoan
toan vwot tréi so v&i cdng tac dinh hwéng bang
phwong phap truyen théng, tiét kiem thoi gian, kinh
té. Hoan toan co thé dap trng dwoc yéu cau do chinh
xac dinh hwdng tai cac mo cd do sau len.Od
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SUMMARY

Determination of coordinate and bearing |
transferring into undergrounds is an |
important task of mine surveying. The
orientation through two depth shafts is one |
of the best methods. It's requiring the |
application of new technology, has high |

accuracy and increase labour productivity.
. The paper deals with the necessity of using
. gyroscopic theodolite GTA1800R in the
. orientation for directions of tunnel driving
. through two depth shaft in Ha Ladm coal |

1. Ban cr xem nhirng chuyén don thuan
thanh nghiém trong, nhw thé ban sé rat dau
khd. Bdrc Phat.

2. Hanh ddng cé thé khéng mang tdi hanh
phuc, nhwng khéng cé hanh phuc nao lai
thiéu hanh déng. William James.

3. Con nguoi dau khd vi ho bi méc ket trong
quan diém. Chi khi nao ching ta gidi phong
dwoc nhitng quan diém d6, ching ta mai tw
do va khéng con dau khé. Thich Nhat Hanh.
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