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KHA NANG UNG DUNG CONG NGHE QUET

'LASER MAT DAT KIEM TRA THANH DAN GIENG DUNG
TAI MO THAN NUI BEO

1. M& dau
Giéng dirng phu clia mé than Nui Béo duoc tién

hanh khéi céng xay dwng tir ndm 2012 va di vao

van hanh san xuét tr ndm 2017, voi do sau cia
gleng l& gan 400m. Clng voi thon gian van hanh cla
giéng, cac thiét bj trong long giéng, dic biét 1a cac
thanh ray dan cla giéng cling bi hao mon, bién dang
theo thoi gian. Do vay, can thiét phai tién hanh kiém
tra hién trang, tinh trang ctia cac thiét bj nay.

Trong cac thiét bi bén trong cla giéng dirng,
thanh dan c6 chirc nang bao dam cho thung cii,
thang kip chuyen dong lén xuéng ém nhe va an
toan trong giéng dwng theo mot phuong cho trwéece.
Truc thi cong clia mdt cdp thanh dan 1a duéng
thang nam ngang néi trong tam thiét dién ngang
cta ching. Truc dirng cha thanh dan la dwo’ng
thdng ding di qua tam thiét dién ngang dau cot &
dd cao miéng giéng [1]. Do vay, viéc kiém tra dinh
ky 6 thadng dirng cla thanh dan 1a rét cn thiét che
hoat déng van chuyén ctia mé.

V@i cac cong nghé truyén thong trwéc day da va
dang thwc hién trong cong tac kiém tra hién trang
cla gleng ding, thudng tén nhiéu cong strc, thoi
gian, ddng thoi do chinh xac khéng cao, do van st
dung day doi lam diém danh d4u sau do tién hanh
kéo thuwéc day dén cac thiét bi. V&i nhivng giéng
dirng c6 do sau khong Ion thi sai sé dinh tam day
doi &nh hwéng khéng dang ké, tuy nhién v&i nhitng
gjeng cO0 d6 sau lén nhw moé than Nui Béo thi
phwong phap truyén théng nay cho thdy khong
hiéu qua. Do d6, ddi can phai (rng dung cdng nghé
m&i cho phép nang cao d§ chinh xac, don gian
trong do dac, tang hiéu qua kinh té va nang cao an
toan trong cong tac do dac kiém tra cac thiét bj
trong long giéng.

Hién nay, cdng nghé quét laser mat déat dang ngay
cang phd bién trong cac cong tac thu thap div liéu
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khéng gian, xay dwng cac md hinh théng tin 3D, va
duwoc ng dung trong nhiéu nganh, inh virc khac
nhau nhuw tric dia ban dé [1], [2] khai thac mo [2]+ [5]
xay dwng [6], béo tbn, khao cd.... VOi nhitng wu diém
vé dd chinh xac, toc do, mat do do quét dén cac bé
mat & cac khoang cach khac nhau trong cac diéu kién
kho khan, dac biét la trong mdi trudng am thap, chat
hep, thiéu anh sang nhu & trong long cla giéng dirng
va kha nang gan céc hinh anh tlr may chup anh Ién
bé mé&t dam may diém thu duwoc trong qua trinh do
quet [1] gidp cho cbng tac xi ly dir liéu trd 1én don
gian, trirc quan hon. Do dé, viéc wng dung cong nghé
quét laser mat dat trong cong tac kiém tra dd 6n dinh
clia cac thiét bi bén trong long giéng dirng co dd sau
I&n néi chung va tai mo than Nui Béo néi riéng Ia nhu
céu cap thiét.

Bai béo trinh bay phuwong an va kha nang trng
dung may quét laser mat dat GLS-2000 cla hang
Topcon dé xay dung md hinh 3D hién trang cac
thiét bi bén trong cla gleng dirng phuc vy cong tac
kiém tra do thang dirng cia thanh dan hwéng trong
long giéng dirng tai mé than Nui Béo.

2. Xac dinh cac yéu té hinh hoc va phwong
an do quét laser mat dat bén trong long giéng

2.1. Cédc yéu t6 xdc dinh

Viéc do dac, kiém tra trang thiét b| trong giéng
dirng nham xac dinh hién trang cac yéu to trang bi
trong long gleng, nham dam bao cac trang thiét hoat
dong hiéu qua, dadm bao céc diéu kién hinh hoc. Cac
yéu t6 xac dinh do &n dinh cho thanh dan hu’ang
bang céng nghé quét laser trong long gleng gdm:

» Xac dinh dudng tim tryc cla giéng;

> Xac dinh sai l1&ch hinh hoc cac yéu té do dac
so v&i dudng tim truc;

» Xac dinh sai léch hinh hoc twvong quan gitra
cac yéu té do dac;

» Xac dinh sai sb tir cac yéu td do dac.
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Theo yéu cau thi cong I&p déat thiét bj thanh dan
trong 1ong giéng ding thi thanh dan khéng dwoc
léch qua +5 mm so v&i phwong thdng ding;
khoédng cach gilra cac thanh dan khéng dwoc Ion
hon + 5 mm so v&i khoang cach thiét ké [1].

2.2. Phwong phap thwe hién

Pé cé thé tién hanh do quét kiém tra do thang
dirng cla thanh dén cla giéng dirng clia mé than
NGi Béo trong diéu kién dang hoat déng san xuét
nhw hién nay, phweng an dwgc thirc hién nhw sau:

» Thao mai che cla thuing cii dé 14y khong gian
thu thap d@ liéu cho may;

» Xac dinh 2 vij tri trén san thung cli dé dat may;

> Lan lvot quét laser tai 2 vi tri trén, 2 san quét
dirng thang 1 1an;

> Téng hop di liéu cac tram quét;

» Phan tich di liéu va dwa két qua.

Cac yéu tb can xac dinh do qua trinh do quét gém:
sai s6 ghép cac tram do quét, sai sb thiét bi quét.

3. Thwec nghiém do quét hién trang thanh
dan tai giéng dirng mé than Nui Béo

3.1. Mdy quét laser mat dat GLS-2000

May quét laser mat dat GLS-2000 clia héng Topcon
hoat dong theo cdng nghé Time of Flight (H.1). Theo
da, 2 motor quay theo chiéu ngang va chiéu doc, glup
éng kinh chiéu tia laser co thé xoay quanh mét diém
mét goc 360° theo 2 phwong ngang va doc. Tai mot
thoi diém quét nhat dinh, may ban mét tia laser don
dén déi twong can do va nhan tia phan hdi, tinh toan
khoang cach tir diém do dén thiét bi bang thei gian di
chuyén tlr Itc tia di va tia vé&. Cac tinh ning chinh clia
GLS-2000 duwore trinh bay trong Bang 1.

Tia
laser

THAO MAI CHE

H.2. Thao mai che thung cai
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H.3. Xac djnh vj tri ttrong dbi
hai diém dat may trén san thung cdi -

H 4 Thure hién quét laser tai
vi tri 1 va 2 tai méi 2 tdng xa ngang.

3.2. Thue hién do quét tai giéng dirng

Theo phwong an da dwa ra, cdng tac do quét
dwoc tién hanh thwe hién theo cac budc nhw cac
hinh H.2+H.4. Tl tdng sb 56 tram do quét véi thdi
gian thuc hién 1a 4 gi®, két qua & da xay dung md
hinh 3D giéng dirng vé&i chiéu dai hon 200 m cla
ma than Nui Béo.

Bang 1. M6t sé tinh ndng chinh cda may may
quét laser mat dat GLS-2000

Toc do thu thap di lidu 125 000 diémlgiéy

Sai s6 do khoang cach [3.5 mm (1:150 m)

Sai s6 goc 6"

Khoang bu truc nghiéng |6’

Khoang cach do quét |- 40 m cho ché d6 do bé
mat phan xa thap 9 %
- Xa nhat 500 m

Thoi gian thye hjén mot| 2 phat
Ian quet cho che dd do

do phan xa thap
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3.3. Xur ly dir liéu do quét

D@ liéu sau khi do quét, tién hanh nhap d liéu 1&n
phan mém chuyén dung di kém v&i may quét laser
mé&t dat GLS-2000. Tiép theo, tién hanh xiv ly thd va
loc nhiéu di liéu, sau do tién hanh ghép di ligu cac
tram quét va xac dinh cac sai s khi ghép mé hinh.
Céng tac ghép cac tram can tién hanh nhw sau:

» Budc 1 - Ghép dir ligu cac tram cuing 1 tang xa;

» Budc 2 - Ghep di liéu gitra cac tang xa lién
k& nhau, theo d6 can phai diéu chinh theo chidu
mét c&t béng cach so sanh cao dd clia modt xa
twong ng & 2 lan quét trén san thung cii. Viéc
ghép céac tang xa trén phan mém cho phép xac
dinh dwoc goc léch va do 1éch tam giéng déng thoi
tao md hinh 3D hién trang bén trong long cla
giéng. Két qua goc léch va dé léch tim giéng sau
khi ghép tram da xac dinh dugc trong khoang
0,2+ 4 64 mm. Sai s6 nay hoan toan dap (rng yéu

2113m

céu trong kiém ra xac dinh kiém tra dé thang dirng
cla thanh dén. T&r mé hinh 3D thu duworc tai hinh
H.6, tién hanh xac dinh chi tiét cla cac thiét bi,
trong d6 cé thanh dan trong long giéng dirng. Sau
do, co thé do dac, kiém tra, so sanh voi thidt ké
ban d4u cla cac thanh dan (hinh H.7).

H.7. Bo dac kiém tra thanh dén trén mé hinh 3D

3. Két luan

Cong nghé quét laser mat dat néi chung va may
quét laser GLS-2000 clia hang Topcon hoan toan
dap trng yéu cau trong cong tac kidm tra tinh trang

cua thanh dan va mot s thlel bi khac trong long
giéng dirng, dap (ng yéu cau vé thoi gian thi cong,
dd chinh xac, mirc dd chi tiét cia cac dbi twong.
D6 chinh xac trong ghép céc cac tram do quét Ion
nhat 1a + 4.64 mm, do léch tim giéng clia cac tram
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do quét cang & dud¢i cang cho d chinh xac kém
(4,6 mm). Tuy nhién, so v&i cac phuong phap
truyen thong thi phwong phap do quet laser da cho
thay nhidéu wu thé clra cong nghe nay trong céng
tac kiém tra cac thiét bi trong giéng dirng co6 d6 sau
I&n nhw mad tai mo than Nui Béo.

Ngoai ra, cac dir liéu do quét cac thiét bi
trong long giéng dirng con cho phep danh gia,
phan tich hién trang bé mat bat thwong cua thiét
bi trong léng giéng cling nhw bé mét bén trong
than gleng

Két qua the nghiém do quet va xtr ly dir liéu
quet laser mat dat GLS-2000 cla hang Topcon tai
giéng dirng mo than Nui Béo c6 thé cho phép dwa
ra mot'so lwu y:

» Cong tac chuan bi trwéc khi do quét can
dwoc thye hién can than, cdng tac chuén bi déng
vai trd quan trong, quyét dinh rat Ién dén thoi gian
do quét va gitp cho han ché mot phan cac yéu tb
chii quan va khach quan tac dong dén trong qua
trinh do quet

» Can phai thao d& phan mai che clia thung cti
dé tang dién tich nhin thay cho may quét;

» St dung ché do quét thich ho’p nham quét
dwoc cac bé mat cé do phan xa thap, nhét la cac
thanh dan huéng thuong duoc son mau den va bé
mé&t am wot.O -
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| environments like in the vertical shaft, it's
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Trach nhiém phap ly cliia cac tac gia bai bao:
cac tac gia hoan toan chiju trédch nhiém vé cac sé
liéu, néi dung céng bé trong bai bao theo Luat Bao
chi Viét Nam
" Toém tat: Cung véi hoat déng ctia mé ham 1o,
cac thiét bi, dac biét la duong dinh hwéng theo truc
doc ciing bi mon, bién dang theo thoi gian, do do,
can phai kiém tra trang thai cla céc thiét bj nay.
Vi loi thé vé dé chinh xac, téc do, mat d6 quét dén
cac bé mat & cac khoang cach khac nhau trong céc
diéu kién khé khan, déc biét 1a trong méi trudng &m
wot, chat hep, anh sang yéu nhuw trong truc doc,
viéc xtr ly div liéu tré nén don gidn va fruc quan
hon. Bai bao trinh bay kha ndng ap dung opcon
GLS-2000 dé xay dung cac mé hinh 3D cho duong
dinh hwéng theo truc doc Nui Beo.

Application of Terrestrial laser scanning
technology for arm direction checking
in Nui Béo vertical shaft

SUMMARY

Along with the operating of the
. underground mine, the equipments, |
. especially the arm direction of vertical shaft
 also wear, deform over time, therefore, it is
. necessary to check the status of these
. devices. With the advantages of accuracy,

. speed, scanning density to surfaces at

| different distances in difficult conditions,
humid, tight, low-light

. making data processing becomes simpier

. and more intuitive. The paper presents the
possibility of applying opcon GLS-2000 to
build 3D models for arm direction of Nui Béo
vertical shaft.




