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Danh gid do chinh x4c do chiéu dai bang thiét bi laser TS-02

trong mé ham 1o
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Sﬁ(z trl;’?}.l'ls 2017 Trong hdu hét cdc nfi dung do vé trong hdam Io, bao gém: thanh Idp lwéi
4n bai 15/3/20 khdng ché ham 16, do chi tiét hm 16, do cdp nhdt khéi lrong khai thdc, do ve
Chap nhan 21/6/2017 buong khai thdc, do cao lugng gidc v.v... Cong tdc do chiéu dai la nhiém vu
bang online 31/8/2017 chii yéuva quan trong, chiém nhiéu thoi gian va cong sic. Trong nhiing ndm
Tir khéa: gan d‘ay, cong nghé do chiéu dai bang laser dd va dang duworc ap dung trong
Mé ham 16 cdc mo hdm lo. Bai bdo gIO’I thiéu két qua ddnh gid dé chinh xdc do chidu dai
D6 chinh x4c do chidu dai bdng may toan dac dién tiv TS-02 st dung bang chwrong trinh do khéng
Thiét bi laser guong téi cdc vt lidu khdc nhau trong mé ham Io.

Mo Khe Cham © 2017 Trwdong Dai hoc Mo - Dia chit. T4t ca cac quyén dwoc bao dam.
1. Mé& dau nang cao nang suat, giam thoi gian va cong strc dac

Trac dia mé ham 10 thuc hién trong diéu kién
khé khin, phirc tap, thi€u dnh sang, nhiéu vi tri
khong thé tiép cin dwgc. Noi dung do chiéu dai
trong trac dia mé ham 10 chiém khéi lwong 16m,
nhiéu phép do doi héi do chinh x4c cao (V6 Chi My,
2016; Vo Chi My, Mieczyslaw Jozwik, 2014).
Trong ham 10, do chiéu dai dwoc ng dung trong
cac ndi dung: Thanh 14p lwdi khéng ché ham 10, do
chi tiét hdm 10, do cip nhat khoi lwong khai thac,
do vé buong khai thac, do cao lwong gidc v.v... Gin
day, phwong phap do chiéu dai bang laser da va
dang bit dau dwoc tng dung trong hiam 10
(Nguyén Ba Diing, 2001; V& Chi My, 2016). Nho
vao wu diém cta chum tia laser ¢ cong suit lon,
kha ning do khong gwong cda thiét bi laser da
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biét 1a ning cao an toan lao déng khi ma c6 thé do
chiéu dai dén cic diém khé hodc khong tiép cin
duoc (Vo Ngoc Diing, 2010; Bui Thanh Lan va nnk,
2005). Tuy vdy, diéu kién va moi trwong trong
ham 10 nhw d6 4m, nhiét d6, bui mo va dac biét, cac
dé6i twgng phan xa trong moé ham 10 lai khac nhau
cling sé cho d6 chinh xac két qua do chiéu dai khac
nhau (Bui Thanh Lan va nnk, 2005). Viéc nghién
clru cac thiét bi laser dé hoan thién cic phwong
phap do chiéu dai trong hdm 10 1a hét sirc can thiét.

Trén thé gidi, cac thiét bi laser da dwoc (ng
dung nhiéu trong codng tic trac dia mé ham 1o
(Palecek. V., Kubicek. P., 2016; Gordon, S., Lichti,
D., Franke, J. and Stewart, M., 2004; Pfeifer, N.,
Gorte, B. and Winterhalder, D., 2004; Paulo C.L.
Krelling, Higinio Gonzalez-Jorge, Joaquin
Martinez-Sanchez, Pedro Arias., 2012), cic két
qua nghién ctu trén da khang dinh nhiing loi ich
cling nhw hiéu qua va dé chinh xac khi str dung
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thiét bi laser (J. W. van der Merwe, D. C. Andersen.,
2012).

Trong ndi dung nghién ctru nay, tac gia tap
trung danh gia d6 chinh xac ctia két qua do chiéu
dai trong mo6 ham 1o Viét Nam trong dé lvu y t&i
cac doi twong phan xa khac nhau.

2. Panh gia @6 chinh xac do chiéu dai laser
trong moé ham lo

Thong thwong, trong cac mé ham 1o Viét Nam,
céc chiéu dai cAn phai do ndam trong khodng 50m
(canh lwéi khong ché) cho dén ngdn nhat1a 3-5m
(do cap nhat hinh 10). Vi vdy, can phai khao
nghiém kha nang va do chinh xac cia may doi voi
cac khoang cach trén. D€ kiém tra do chinh xac do
chiéu dai laser cia may TS-02, b6 tri 11 doan kiém
dinh nhw (Hinh 1). Khoang cach tir diém chuin
dén cac diém dwoc do bang thudc thép 3 1an. Gia tri
trung binh dwoc thé hién trong (Bang 1).

May toan dac TS-02 c6 thé do chiéu dai bang
chwong trinh dung gwong (hong ngoai) va chwong
trinh do khéng dung gwong (laser), may TS-02 c6
kha ning tinh chuyén tir chiéu dai nghiéng sang
chiéu dai bang, rat thun tién cho viéc do chiéu dai
canh trong ham 10. Chwong trinh nghién ctru da
tién hanh thir nghiém cho khoang cach dén 50 m
la khoang cach t6i da thwong gdp trong mo ham lo
Viét Nam. May TS-02 dwoc dit tai diém C lan lwot
do dén cac diém kiém dinh sir dung bang ngam
gan trén dé may dinh tAm quang hoc tai cac diém
kiém tra (Hinh 3). Méi chiéu dai dwoc tién hanh
do 10 Ian (Két qua thé hién Bang 2).

Do chinh x4c tri do chiéu dai do nhiéu Ian mot
tri do dworc tinh theo cong thirc (1) Becxen (Hoang
Ngoc Ha & Trwong Quang Hiéu, 2003):

mg = &,/ (1)

m, - Sai s6 trung phwong do chiéu dai; v - SO
hiéu chinh chiéu dai; n - S6 lan do (qua trinh thuc
nghiém da lay n = 10).

Trong trwong hop nay do thuc nghiém chiéu
dai bang thwdc thép 1a chiéu dai chuin 13 55,456,
(m) d€ danh gia do chinh xac véi vai chiéu dai do
laser, chiéu dai do hong ngoai ta str dung cong
thirc sai s6 trung phuong theo sai s6 thuc, dwoc

o
o

tinh bang cong thirc: (1, 2) (Hoang Ngoc Ha &
Trwong Quang Hiéu, 2003):

M ZiWIIATA.I 2)

Trong do:

Mpun - Sai s6 trung phwong do chiéu dai bang
hong ngoai, My - Sai s6 trung phwong do chiéu dai
banglaser; A - Sai s6 thwc chiéu dai chu&n va chiéu
dai laser. A Sai s6 thuc chiéu dai chuin va chiéu
dai héng ngoai.

Bdng 1. Két qud do chiéu dai mau phuc vu kiém
dinh chwong trinh cua mdy.

;2; D1(m) | D2(m) | D3(m) | Duw(m)
0 | 5456 | 5456 | 5456 | 5456
1 | 10455 | 10.455 | 10.455 | 10455
2 | 15454 | 15453 | 15455 | 15454
3| 20,455 | 20,454 | 20,456 | 20,455
4 | 25455 | 25455 | 25456 | 25455
5 | 30,455 | 30,454 | 30,457 | 30,455
6 | 35759 | 35,759 | 35,759 | 35759
7 | 40,040 | 40,942 | 40,940 | 40,041
8 | 45118 | 45116 | 45117 | 45,117
9 | 50,296 | 50,294 | 50,295 | 50,295
10 | 55457 | 55456 | 55,455 | 55456

Bdng 2. Két qud do va sai thuc theo phwong
phdp do chiéu dai khéng gwong (laser), hong
ngoai bing mdy toan dac dién tir TS-02

A
C

o
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Hinh 1. Sor dd b6

~ N O

Phwong phap do| Phwong phap do
12(:1 Dehuan . Sai s . tkslirlcsgo
(m) Trido fhwcdqg Trido ha
do ong
(m) laser (m) ngoai
(mm) (mm)
1 | 55,456 | 55,453 3 55,453 3
2 | 55,456 | 55,453 3 55,453 3
3 | 55,456 | 55,453 3 55,453 3
4 | 55,456 | 55,452 4 55,453 3
5 | 55,456 | 55,452 4 55,453 3
6 | 55,456 | 55,452 4 55,452 4
7 | 55,456 | 55,452 4 55,452 4
8 | 55,456 | 55,452 4 55,452 4
9 | 55,456 | 55,452 4 55,452 4
10 | 55,456 | 55,451 5 55,452 4
0 O o 0 0 o
5 6 7 8 9 10

ri cdc diém chudn kiém dinh.
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BIEU DO 50 SANH KHOANG CACH
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Hinh 2: Biéu dé so sdnh két qud do khodng cdch
cdc ché do do khdc nhau trong dwong lo & mé.

Hinh 3. Bdng ngam dworc thiét ké ding cho do
laser véi cdc vt liéu khdc nhau trong hdm lo.

Gia tri sai s6 trung phwong chiéu dai do bang
laser tinh theo cong thirc 3: (Hoang Ngoc Ha &
Trwong Quang Hiéu, 2003):

M o =4,/ = 3965 (mm) (3)

Trong do:

Mis - Sai s6 trung phwong do chiéu dai bang
laser; A - Sai s6 thuc chiéu dai chun va chiéu dai
laser.

Gia tri sai sd trung phwong chiéu dai bang hong
ngoai tinh theo céng thirc 4: (Hoang Ngoc Ha &
Trwong Quang Hiéu, 2003):

M,y = £4/122] = 3754 (mm) (4)

Trong do:

M - Sai s6 trung phwong do chiéu dai bang
hong ngoai,

A Sai s6 thuye chiéu dai chuan va chiéu dai hong
ngoai.

3. Anh hwéng ctia d6i twrong phan xa dén do
chinh xac chiéu dai laser trong mé ham lo.

Do tinh chit déc thu trong mo6 ham 10, chiéu dai
c6 thé dwoc do dén nhiéu vat thé khic nhau nhu:
than, dat d4, gb, gach, sat v.v... Bé mat cac chit liéu
khong dong nhit sé anh hwdng dén do phan xa khi
do chiéu dai khong dung gwong.

Chwong trinh nghién cru da tién hanh do thuc
nghiém chiéu dai dén cac chit liéu khic nhau véi
do nhin, rap ctia bé mit khac nhau, nhim kiém
dinh d6 chinh x4c do chiéu dai khong gwong dén
cac vat thé thwong gap trong diéu kién ham 10 Viét
Nam vat liéu do dwoc dit trong bang ngim
(Hinh 3).

Mit khéac, két qua khao sat tai cic mo ham 1o
thudc bé than Quang Ninh n6i chung va trong mo
Khe Cham néi riéng cho thdy rang: Hau hét cac
dwong 1o déu ngip nuwéc, bun lay. Luegng nuwéc
chdy tir ndc 10 kha 1én giy ra hién twong am wot
thuong xuyén. Vi vay, bén canh cac muc tiéu kho,
da tién hanh do thuc nghiém khao sat kha nang do
dén cac vat thé 4m w6t Ba khoang cach da dwoc
chon dé do: 10,45m, 35,60m, 55,46m moi khoang
cach dugc do hai lan va dwoc thé hién & (Bang 3).

Khi do thyc nghiém, chwong trinh do khong
gwong bang may toan dac dién tr TS-02 dwoc dat
& diém C (Hinh 1). Cac vat liéu thi nghiém dat tai
cac diém 1, 6, 10, cac vat liéu dwoc dit sao cho bé
mat cua ching trung véi truc ding di qua tam
diém, hodc dat cac bé mat vat liéu trung véi mat
ngoai cia dé mady, biét khodng cach tir canh dé
may dén tAm cla no, c6 thé tinh dwoc chiéu dai
canh do. Bang phwong phap nhich dan vatliéu cho
dén khi may khong thwc hién phép do, ta xac dinh
dwoc chiéu dai téi da may toan dac dién tir TS02
c6 th€ do dwoc bang chwong trinh do khong
guwong trong ham 10 (Két qua thé hién Bang 4).

4. Kétluan

Trong hdm 10, do chiéu dai dwoc rng dung
trong cac nodi dung: thanh lap lwéi khong ché hAm
10, do chi tiét hdm 1o, do cip nhat khéi lwong khai
thac, do vé budng khai thac, do cao lwong giac,...
viéc nghién ctru va hoan thién kha nang rng dung
cac thiét bi laser dé tién hanh do khong gwong
trong hdm 10 la can thiét. Tuy vy, diéu kién va moi
trwong do trong hadm 10 rat kho khan, tic dong
truc ti€p hodc gian ti€p dén do chinh xac két qua
do chiéu dai khong guwong.
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Bdng 3. Khdo sdt khd ndng do chiéu dai ctia mdy TS-02 véi cdc vt liéu ddt dd mé hdm [o.

e Ky hiéu Chidu dai
Logi vatlicu dicm D1 [m] D2 [m] D3 [m] DTB [m]
o 1 10,456 10,455 10,454 10,455
bamo6 kho, bé mdt san 6 35,759 35,761 35,760 35,760
st 10 55,458 55,456 55,457 55,457
- 1 10,456 10,455 10,454 10,455
Da mo wét, bé mat san 6 35,759 35,761 35,760 35,760
st 10 55,458 55,456 55,457 55,457
1 10,455 10,455 10,456 10,455
P4 mo kho, bé mit nhin 6 35,760 35,760 35,761 35,760
10 55,457 55,457 55,458 55,457
1 10,456 10,455 10,454 10,455
P4 mo wét, bé mit nhin 6 35,759 35,761 35,760 35,760
10 55,458 55,456 55,457 55,457
1 10,455 10,455 10,454 10,455
Than d4 khd 6 35,760 35,760 35,759 35,760
10 55,457 55,457 55,458 55,457
1 10,456 10,455 10,455 10,455
Than d4 wét 6 35,759 35,761 35,761 35,760
10 55,458 55,456 55,457 55,457
1 10,455 10,455 10,454 10,455
Gach kho 6 35,760 35,760 35,761 35,760
10 55,457 55,457 55,457 55,457
1 10,456 10,455 10,454 10,455
Gach wét 6 35,759 35,761 35,760 35,760
10 55,458 55,456 55,457 55,457

Bdng 4. Khodng cdch t6i da déi véi ddt dd mé khdc nhau khi do mdy toan dac dién tir bdng chwong trinh
do laser khong gwong (don vi do trong hé SI).

Loai vt liéu Khé Uot
Khodng cdch Ién nhdt Dmax [m] Khodng cdch Ién nhdt Dmax [m]
Than da 243,952 243,403
P4 md bé mit nhin 243,978 243,780
P4 mé6 bé mat sin sui 243,976 243,731
Gach 244,200 243,941

Bé mat vat liéu dat dd mé anh hwdng khong
dang ké dén do chinh xac va khoang cach do. Do
am vat liéu va hoi nwéc 1am gidm dang ké chiéu
dai t6i da. Vat liéu than da c6 tm khoang cach
ngan nhit. Diéu nay c6 thé giai thich 1a mau than
den va bé mat phi bui da hap thu mot phan nang
lwong cuda laser. Cac vat liéu xay dwng bang gach
trong moé ¢ bé mit nhan cho khé ning phan xa tot
nhét trong cac vat liéu thwdng gip trong mo, cho
khoang cach do 16m nhit.
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ABSTRACT

Accuracy avaluation of distance measured in underground mines by
laser equipment
Dung Ngoc Vo 17, Nghia Viet Nguyen 1, Tinh Duc Le 1, Hoa Cong Dinh !
1Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam.

Due to the difficult and dangerous conditions in underground mines where mine surveyors have to
work in narrow spaces and complete darkness., an urgen task for mine surveying is to encourage every
possible research allowing the application of new technologies including laser equipments to replace
conventional, traditional ones. In almost of types of underground surveying, the distance measurement
is the mostimportant task. The paper deals with method of accuracy evaluation of distance measurement
with laser total station TS-02 to different materials in underground mines.

Keywords: Underground mine, distance measurement accuracy, laser equipment, Khe Cham coal mine.
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