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DPanh gia d6 chinh xac vi tri diém lwéi khdng ché hdm 10 mo Ha
Lam khi do phwong vi bang kinh vi con quay

Nguyén Viét Nghial®, V6 Ngoc Diing!
1Trwdong Dai hoc M6 - Pia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT
Q”‘Z’ m‘"’}_“ Do nhu cdu mé via bdng giéng dirng, trong dé c6 mé Ha Ldm, cdc
Nhan bai 23/5/2016 mdy kinh vi con quay dang dwoc ng dung réng rdi & Viét Nam dé
Chéip nhan 23/7/2016 xdc dinh phwong vi cho canh lwéi khéng ché ham lo. Viéc ddnh gid
Ping online 30/8/2016 do chinh xdc vi tri diém lwéi khong ché ham lo la cong doan quan

S trong trong cong tdc thanh Idp lwéi khéng ché. Bai bdo trinh bay
Ttr khoa: phwong phdp va két qud ddnh gid dé chinh xdc cho mang lwéi khdng
May kinh vi con quay ché ham Io khi stv dung mdy kinh vi con quay trong céng tdc do
Pudng chuyén phwong vi phwong vi cdc canh cia mang lwdi tai cdc mé ham lo Viét Nam va
ham 16 ' trng dung cu thé cho mé hdm lo Ha Ldm.
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1. Mé& dau chat v.v.. c6 thé lam dinh tré tién do coéng

Trong nhirng nam gan day, diéu kién dia
chat ngay cang xuéng siu, cic mé ham 10 tai
Viét Nam dang chuyén dan sang phwong
phap khai thidc him 10 m& via bang giéng
ding. So vdi cac cong tac trac dia trén mit
dat, cac cong trinh hdm 1o thwc hién trong
long dat, trong diéu kién dac biét khé khan:
khong gian chit hep, thiéu anh sang, thiéu
khong khi, 4m wét, ... va ludn tiém 4n cac rai
ro, thiéu an toan. Trong qué trinh thi cong
dao 10, cong tac tric dia dong vai trdo quan
trong, moi so suit vé ky thuit do dac c6 thé
lam cho dwong him khéng di ding theo yéu
ciu cua thiét ké: cac gwong déi huwdng khong
gidp nhau; di nhdm vao cac khu vuc chira khi
mé-tan, chira nwéc, cic pha huy kién tao dia

*Tdc gia lién hé.
Email: nguyenvietnghia@humg.edu.vn

trinh, ton that vé kinh té, thdm chi giy nguy
hiém chét nguoi.

Mang lwéi trac dia mat bang trong ham 10
& mo c6 dac trung chi yéu dwoc thanh lap
duéi dang duwong chuyén da giac, trong do,
dwong chuyén da giac treo la dang lwéi
khéng ché str dung thwdng xuyén. Mac du doi
hoi do chinh xac cao nhung lai khong c6 diéu
kién kiém tra, vin dé do chinh xac ctua lwéi
khong ché dwong hadm ludn la dé tai dwoc
gi¢i khoa hoc va cong nghé tric dia quan tAm.

¢’ Viét Nam, cac phwong phap danh gia
ddé chinh xac cho mang lwéi khong ché mo
chi yéu dwoc nghién ctru bdi cac tac gia
(Nguyén Dinh Bé va nnk, 1999) nhung chua
yéu tip trung gidi quyét do chinh xac cho
mang lw¢i do bang may do goc truyén théng.
Gan diy, da c6 mot s6 nghién ctru vé do chinh
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xac clia mang lwdi khong ché ham 160 nhung
chi yéu van tip chung vao giai phap nang
cao dd chinh xac do lwéi bang phwong phap
do goc do chinh xac cao hodc méi chi dé cap
gidi thiéu vé nhirng kho khan trong céng tac
danh gia do chinh xac khi 4p dung may kinh
vi con quay (Pham Coéng Khai, 2013), (V6 Chi
My, 2013), (Vo Chi M,. 2016).

2. ’'ng dung may kinh vi con quay trong
cac dworng ham tai cac mé ham lo

Cac thiét bi con quay da dwoc str dung tir
rat sém, ngwoi Pirc da st dung thiét bi con
quay vao nam 1903. Nam 1915, cac nha khoa
hoc Trwong Pai hoc bach khoa Vac-sa-va (Ba
Lan) da nghién ctru va thit nghiém st dung
thiét bi con quay dé xac dinh phwong vi canh.
Tuy vay, mii cho dén nam 1949, cic thuc
nghiém rng dung thiét bi con quay trong trac
dia mé&i chinh thic thanh cong tai Clausthal
va Saint-Peterburg (W. W. Staley, 1964). Cac
thiét bi con quay dau tién c6 ciu tric phirc
tap, ndng né (500-600 kg); thoi gian do kéo
dai 5-6 gio; do chinh xac xac dinh phwong vi
tir 1,0’-1,5". Ngay nay, cung v&i s phat trién
cia khoa hoc-cong nghé, cac thiét bi con quay
rng dung trong trac dia ndi chung va trac dia
mé noéi riéng ngay cang dwogc cai tién véi do
chinh xac cao, kich thwéc nho gon phu hop
véi diéu kién do dac trong ham 10, dic biét la
phat minh ctia O. Rellenstman. Hé thdng O.
Rellenstman dang dwoc st dung rong rai
trong ciu tric cac thiét bi con quay hién dai
c6 hinh dang nhoé gon hon, dwa trén nguyén
ly treo con quay trén thanh kim loai thay cho
viéc tha con quay trong dung dich dién phan.

Ngoai cac thiét bi con quay phd bién trén
diy, & cac nuwéc c6 nhu ciu phat trién cac
cong trinh dwong ham, cac thiét bi con quay
khac cling dwgc &ng dung trong cong tac do
phwong vi canh dwong ham va dic biét la
rng dung trong cong tac dinh hwéng mat
bang xac dinh phwong vi canh dau tién cia
mang lwéi dwong ham.

Trong trac dia mo, cac thiét bi con quay
dwoc chia lam hai nhém: kinh vi con quay
(Girotheodolite) va la ban con quay
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(Girocompass) lap trén truc quay ctia may
kinh vi.

Hién nay, cac thiét bi con quay cho phép
do két noi voi véi cdc may kinh vi dién ti
mot cach ty dong hodc ban ty dong. Cac may
kinh vi con quay nhw GAK-1 (Wild), Sokkia,
GYROMAT (DMT),... cho phép xac dinh goéc
phwong vi véi d6 chinh xac rat cao, thoi gian
do nhanh (2 + 10 phut), thao tac don gian véi
ciu tric gon nhe, ddm bdo an toan lam viéc
trong diéu kién thi cong trong cic mé ham lo.

3. Uoc tinh do chinh xac lwéi dwong
chuyén kinh vi him 1o

Xudt phat tir dic thu ctia dwong hidm 1o
cia mo, lwdi khdng ché mit bang trong him
10 mé cha yéu dwoc thanh lip dwdi dang
dwong chuyén da giac treo tw do. D€ ning
cao do chinh xac cla mang lwéi khong ché
dwong ham, cic canh dwong chuyén da giac
duwgc do bang kinh vi con quay. Cé hai
phuwong 4n do phwong vi con quay (V6 Chi
My, 2013):

Po phwong vi ctuia tit ca cac canh dwong
chuyén (dwong chuyén phwong vi) hodc do
phwong vi mot s6 canh trong dwong chuyén
(dwong chuyén do goc va phwong vi).

3.1. Pwong chuyén phwong vi con quay

Trong Hinh 1, thay vi do cic goc bang,
theo phwong phap truyén thong, tién hanh
do gbc phwong vi con quay cua tit ca cac
canh cia dwong chuyén, ta co:

me, =g, = =g, =mg (1)

Vi phan phwong trinh tinh toa do ro6i
chuyén sang sai sé trung phwong dé xac dinh
sai sO vi tri diém cudi dwong chuyén lan lwot

theo X va theo Y: (%) =1
0

6xc) s (%) T (6xc) _
(aao = —lpsina, 9a.) = l;sinay, 9a) =
—l,sinay, (2)

axk) .
—) = —l,sino;
(aai 0 1

<6xc) _ <6xc) _ <6xc> _
ol = cosag o, = cosay, oL, = cosa,,

, (s a
¢ dang khai quat: (ﬁ) = cosq;
l

& dang khai quat:
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Hinh 1. So do déanh gia dé chinh xdc dwong
chuyén phwong vi con quay
Sau khi thay cac gia tri trén vao phuwong
trinh tinh sai s6 trung phlr(mg, S€ co:

mg, = mg, + Xi=o(l; smocl)2

™ o(cos?a; - )

m2, (3
m5, = mj + X o(licosa;)? - —E +
i—o(sin®a; - mf) )
mp, =mg + 221:0( al) +Yomi (4

trong d6: n - s6 géc phwong vi = s canh
trong dwong chuyén.

3.2. bwong chuyén do goc va phwong vi
con quay

V&i diéu kién kho khan trong cac dwong
ham 160 & mo, c6 thé ap dung phwong phap
chi do xac dinh phwong vi mét s6 canh trong
duwong chuyén bang may kinh vi con quay
con mot s6 canh thi sir dung may kinh vi dé
do géc dwong chuyén. P& wéc tinh d6é chinh
xac trong cac dwong chuyén loai nay, cin
chia dwong chuyén thanh cac phin doan gitra
cac canh do phwong vi. Sai s6 trung phwong
phwong vi canh cudi dwong chuyén dwoc
tinh bang cong thic:

mZ, =mZ, + S, m} (5)
trong dé: mec - sai sO trung phwong phwong
vi canh cudi; ma - sai s6 trung phuwong
phwong vi cudi trong phin doan; n - s6 goc
trong dwong chuyén.

Sai s trung phwong theo cac truc x va y
sé la:

2

N mey .

2 _ 2 g 2%
my, = mx0+2j=1(rjy p2>+

Z] 1{2 (RZ mp >}+Zl ,(cos?a; - ml)

iy p2
2Ma\ | (35

2 g J
mJ/o+Zj 1<rfx p2>+ (3:5)

N
e {zéi'a (R2 )} + 5o, (s - i)
Sai s0 trung phwong vi tri diém cudi
trong dwong chuyén do goc va phwong vi:

2

N Mg .

2 _ 02 g 29
mp - ”lpo +Z'=1 (Tj p2 ) +

w0, 5 (R 25 4 57, m (6)
trong d6: Ng - s6 gbc phwong vi; ni - s6 goc
bang trong dudng chuyén; np - tong sé canh
trong dwong chuyén; Ri, Rixy) - dwong néi
diém cudi véi cac diém dwong chuyén.

Trong trwong hop khoang cach gitra cac
phwong vi cach déu nhau trén toan bo dwong
chuyén, luc d6 sai s6 trung phwong phwong
vi canh cudi:

mg =mg+i-mj (7)
Dich vi ngang:
2 _ g2 4 1(p.ma)’ L L (1.,
q _qo+k( p) +k2( p)
Zk (dlan — o) (8)
va dich vi doc
s?=s¢+n-mf 9)

trong dé: i - s6 goc tinh tir phwong vi cudi
cung dén diém cubi dwong chuyén; k - s6 géc
phuong vi (ké ca phwong vi dau); n - tong so6
canh.

4. Udc tinh dd chinh xac caa lwéi dwong
chuyén st dung may kinh vi con quay va
toan dac dién tir phuc vu dao 10 doi hwong
mirc -300m tai m6 Ha LAm

Tai mé Ha Lam, d€ phuc vu cong tac dao
10 d6i hwéng gita giéng gié mirc -295 va
giéng phu mirc -300 v&i chiéu dai duwong 1o
hon 1,5 km. Doi héi can phai thiét ké va wéc
tinh d6 chinh xac cta lwdi dwong chuyén
ham st dung mdy kinh vi con quay dé xac
dinh phwong vi va toan dac dién tir dé do goc
- canh dwong chuyén (Hinh 2).
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Hinh 2: Sor d6 dwdng 1o néi tir giéng gié
(mikc -295m) sang giéng phu (mirc -300m)
tai mé Ha Lam.

Mady kinh vi con quay dwoc str dung tai
mo Ha LAm la loai GTA1800R c6 d6 chinh xac
xac dinh phwong vi 25”, thoi gian do toi thiéu
la 60 phut. Toan dac dién tr str dung do goc-
canh la Leica TCO02 véi d6 chinh xac do goc
2”, do canh 2 #2 pm. Ttr cong thirc 3.4 +3.9,
c6 thé xac dinh dwoc sai s vi tri gdp nhau
cda hai dwong 1o dao d6i hwéng mp = + 2,5
cm. Trong khi d6, néu mang lwéi chi ap dung
phwong phap do dac goc canh truyén thong
thi sai s6 wéc tinh vi tri diém gap nhau cta
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Bdng 2. Thiét ké dwong chuyén kinh vi hdm
[0 phuc vu dao 16 d6i hwéng tir giéng gio
(mirc -295m) sang giéng phu (mirc -300m)
tai mé Ha Ldm st dung mdy toan dac dién ti
va mdy kinh vi con quay.

.. |Khoang cach | Géc bing | Géc phwong | Hwdng

Diém . s s
S(m) Bi Vi Qi dao 10

A 49.794 179018’30”

B 29.059 168046’58”

1 116.994 191024'43”

2 210.898 1780°54'15”

3 91.455 184033’33”

4 195.822 355°39°02”

5 224.137 181027'11” v

6 Diém gip nhau

7 136.376 178047°45”

8 208.623 353059’20”

9 57.097 140052'29”

10 43.317 130002’45”

11 54.502 87019’38”

12 36.050 131004'23”

13 34.860 182022’39”

C 23.159 181°50’12”

D 25.045 87042'58”

<+— Con quay

. %
N K—r
S Toan dac dién ti
2 GPT-3103N
: | |
! (.

Hinh 3. Mdy kinh vi con quay dién titr
GTA1800R

duong 10 mP = + 2,4m (Lé Van Canh, Nguyén
Viét Nghia, 2014).

5. Két ludn

Cung véi sy phat trién kinh té - xa hoi va
an ninh quéc phong cua dit nwéc, nhu cau
xdy dung cac céng trinh dwong hdm ngay
cang 1n. Trong diéu kién dic trung cua ludi
khéng ché dwong ham, viéc nghién ctru rng
dung thiét bi con quay sé nang cao d6 chinh
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xac mang lwéi khong ché ham 1o, gidm thoi
gian cong sirc.

Tuy thudc vao kha nang thiét bi con quay,
sai s6 thong hwéng cho phép ciia dworng him
ma quyét dinh viéc thanh 14p dwong chuyén
phuwong vi hay dwong chuyén do goc két hop
phwong vi. Trudc khi do phwong vi con quay,
can tién hanh danh gia do chinh xac doi véi
tirng loai dwong chuyén.

Théng qua gia tri wéc tinh do chinh xac
cda vi tri diém gap nhau cia dwong 10 dao
d6i hwéng tr giéng gi6 mirc - 295m sang
giéng phu mirc - 300m tai mé than Ha Lam
st dung may kinh vi con quay GTA1800R va
toan dac dién tr da cho thiy rang, viéc rng
dung may kinh vi con quay dé xac dinh
phwong vi canh dwong chuyén co sé& ham 1o
da ting dang ké d6 chinh xac cho mang lwdi
dwong chuyén trong 10. So véi phwong phap
do truyén théng chi do géc, canh thi sai sé vi
tri diém gdp nhau cta dwong 1o dao déi
hwéng 1a £ 2,4 m, trong khi néu 4p dung may
kinh vi con quay dé xac dinh phwong vi cho
cac canh co s& cia dwong chuyén ham 1o thi
sai sO vi tri diém gdp nhau la = + 3 cm.

Can can ctr vao két qua wdc tinh d6 chinh
xac dé xac dinh so6 lwgng va vi tri toi wu can
phai do goc phwong vi con quay sao cho bao
dam dwoc ca cac yéu ciu ky thuit va kinh té.
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ABSTRACT

Estimation of horizontal position accuracy of HaLam underground
control network using gyro-theodolite

Nghia Viet Nguyen?, Dung Ngoc Vol
IHanoi University of Mining and Geology, Vietnam

HaLam is one of the underground mines in which mine structure is with vertical opening
shaft. Therefore, the use of gyro-theodolite has been widely applied in Vietnam for
determining the azimuth for baseline of underground control network. The accuracy
estimation for underground control stations is an important step for the establishment of
control networks. The paper presents the method and results of using gyro-theodolite for the
measuring azimuth baselines of underground control network in Vietnam and specification
for HaLam underground mines.
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