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Trong qua trinh x4y dung va mé& réng mé, nhdm muc dich téng dién cong tac dao 1o dé rit ngén
thoi gian, phuong phép dao 1o dbi huéng thuong duoc dp dung. Cho huéng dao 16 déi huéng la
mot néi dung céng tac quan trong doi hdi phai lwa chon cac gidi phap ky thuat va thiét bi phu hop.
Moi sai s6t, nhdm I&n hodc gidi phap céng nghé khéng phu hop, khéng di dé chinh xéac sé lam
cho hai guong 16 déi huéng khéng gép nhau, gay dinh tré sdn xuét, tén that kinh phi thdm chi nguy
hiém chét nguoi. Bai béo gici thiéu két qua lwa chon céc gidi phép céng nghé va thiét bi phu hop,
t6i tru bdo dam qué trinh thi céng thanh céng céng trinh déi huéng & mé than Ha Long véi do chinh

xac théng huéng Mp==0.150 m.

Tir khéa: Mé than Ha Long, dao 16 d6i huéng, tich hop cdng nghé tréc dia.

1. DAT VAN BE

Dao 16 dbi hwdng la mét trong nhitng ndi dung
quan trong trong linh vuc xay dung dudng hadm va
khai thac mé ham 16. Dao I6 d6i hwdng tiét kiem duwoc
thoi gian, dwa nhanh céng trinh vao san xuét va nang
cao hiéu qua kinh té. Béi hudng la cdng trinh quan
trong trong m@, moi sai sot, nham Ian va khéng thyc
hién nghiém chinh cac yéu ciu vé ki thuat do dac va
tinh toan, sé lam cho hai gwong 16 d6i hwéng khéng
gap nhau, gay dinh tré va ddo 16n cac phwong an
ky thuat, t6n that kinh phi tham chi nguy hiém chét
nguwoi. Do dd, nghién ctru ky cac dac didém cla cong
trinh dbi hwéng dé lwa chon cac gidi phap cong nghé
va thiét bi phu hop phuc vu cac néi dung cho huwéng
va dan hudng dao 16 1a nhiém vu quan trong dam
bao sw thanh coéng clia cdng trinh d&o 16 déi hwéng.

Theo ké hoach san xuét cla Tap doan Céng
nghiép Than — Khoang san Viét Nam (TKV), san
lwong than khai thac dén n&m 2021 ctia mé than
ham 16 Ha Long tai khu viec Khe Cham Ia 1.000.000
tAn/nam [10]. D& dap (r’ng muc tiéu nay, can phai
mé rdng dia diém khai thac & khu vuc via 9, via 10
khu IV Khe Cham [8]. Tuy nhién, muc tiéu san xuét
nay chi cé thé dat dwoc khi hé thdng théng gi6 va
van tai dwoc xay dwng va nang cap. Ngoai ra, viéc
xay dung giéng nghiéng van tai t mrc -350 m Ién
mirc -250 m s dung phwong phap dao dbi hwéng
can dwoc thwe hién nham muc dich ndi Khe Cham
| v&i Khe Cham IV [8]. Cong trinh nay dworc coi la
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diéu kién can thiét dé thwc hién cac nhiém vu quan
trong nhw thdng giod, van chuyén vat liéu trong qua
trinh dao 16 va khai thac tai Khe Cham IV. Pay la
céng trinh dao dbi hwéng phire tap, can dwoc thuc
hién chinh xac theo ca trong mat phéng théng dirng
va mat phdng ndm ngang. Cong trinh déi huwéng di
qua céac khu vie trong diéu kién dia chat phre tap,
thdng sé dd cirng ctia da Ién (tir 4 dén 6), va di qua
céc via than [4]. Vi vay, can phai phan tich téng thé
va lya chon gidi phap trac dia t6i wu dé dam bao
duwong 16 dwoc dao chinh xac theo mat phang ndm
ngang (X, Y), cao do (H), va dd dbc (i).

Trong bai béo nay, d& xuét phwong an tréc dia
t6i wu cho viéc xay dwng dwéng 16 van tai tiy - 350
m dén - 250 m, n6i Khe Cham | véi Khe Cham IV
(Hinh 1). Bia diém nay nam & phia béc ctia mot sé
mo than 10 thién nhw Coc Sau, Cao Son va Déo
Nai. Coéng ty than Ha Long la don vi dwoc cap
phép khai thac than tai khu vyc nay.

Hinh 1. Vi tri dia ly cia Khe Cham I va IV
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2. PHUONG PHAP VA NOI DUNG

NGHIEN CUU

2.1. Phwong phap xay dwng dwéong 16 van tai

Phuwong an dao 16 van tai tr mic -350 m 1én
-250 m dé két n6i Khe Cham | va Khe Cham IV
dwoec mo ta nhw sau: Tl dwdng 10 XV trwdc day da
xay dwng & mirc -250 m, xay dwng dwédng 16 van
tai ndi v&i 16 van tai chinh & mirc -350 m dé théng
gi6 va van chuyén Khe Cham IV va Khe Cham I.
Muc dich ctia cong trinh nay nham mé rong dién
tich dao va rat ngan thoi gian thi cong xubng murc
-350 m cta cong trinh Khe Cham II-IV. Buwdng 16

Hinh 2. Ban d6 dudng 16 m6 Khe Cham

2.2. Giai phap trac dia cho dao 16 déi hwéng

Co6ng tac dao dbi huéng dwdng 16 van tai 1a
dang cong viéc dac biét doi héi ky thuat trac dia,
bao gébm ca cong tac do dac thyc dia va x& ly div
liéu do phai dwoc thwe hién véi d6 chinh xac cao.
Trong nghién ctru nay, mét quy trinh do dac téi wu
da dwoc dé xuét (Hinh Hinh 3).

2.3. Xay dwng lwéi khdng ché trén bé mat mé

Trén mé&t dat, gan miéng giéng dirng, mot lwdi
khdng ché trac dia dwoc xay dwng bang cong nghé
GNSS. Lu6i GNSS bao gdm 9 diém véi d6 hinh
dwoc phan bd hop ly (Hinh 4) va vi tri ctia ching
thuan lgi cho céng tac dinh hwéng [9]

2.4. Do dinh hwéng chuyén toa dd xubng
ham 1o

Do dinh hwéng la cong tac do chuyén ti trén
mat dat xuébng hdm 16 nhdm xac dinh toa d6 phang

v&i cac dwdng bang tai gitba mirc -250 m va -350
m 14 codng trinh dau tién ndi Khe Cham II-IV véi
Khe Cham |, nham muc tiéu két ndi hé théng théng
gi6 va van tai cta toan bd khu virc Khe Cham II-
IV trong subt qué trinh van chuyén. Céng tac dao
|6 va xay dwng co ban cla dy an Khe Cham II-IV
do Cdéng ty than Ha Long thwc hién. Sau khi hoan
thanh thi cong dwong 16 -350/-250, hé thdng bang
tai B1000, hé théng toi ray P24 khdé dwong 900
mm sé dwoc |&p dat dé van chuyén than, thiét b,
c6éng nhan t&» mirc -350 m dén -250 m, nhadm dap
&ng nang lwc van tai dwoc thiét ké (Hinh 2).

Xay dimg lwéi khéng ché wic dia
trén bé mit mé

Y

Bo dinh hirdng clmyén toa 4§ vi 46 cao xudng him 16

k4

Xiy dhmg hedi khong ché triic dja ham 16

¥
Cho hirdmg dao 1

Hinh 3. Quy trinh cdng tac trac dia phuc vu thi cdng cong trinh
ddi huong mé than Ha Long

GTe W

T B

Hinh 4. Ludi khdng ché trén bé mat mé [9]

va goéc phuong vi cho diém dau tién va canh dau
tién cla lwdi khdng ché trac dia hadm 10, tao nén su
lién hé hinh hoc gitra mang lwéi tréc dia trén mat
dat va mang lwéi tréc dia dwdi ham 16. D6 chinh
xac toa do diém dau tién va phwong vi canh dau
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tién la nhan té quan trong quyét dinh dé chinh xac
cta luéi khdng ché hadm 16 - co sé& tryc tiép cho
cong tac cho hwéng, dan hwéng va kiém tra trong
subt quy trinh thi cong déi hwéng md Khe Cham.
Mat khac, do khéng cé diéu kién tiép can tv hai
phia, lwéi khéng ché khu vuc nay chi ¢ thé thuc
hién dwéi dang dwdng chuyén treo [5]. Trong khu
virc Khe Cham IV, c6 mét giéng dirng nén phuong
phap dinh huwdng dwoc thwe hién véi phwong phap

chiéu diém mot day doi va do ndi bang cong nghé
con quay (Hinh 5). M&c du da s dung sb lwong
va trong lwong qua nang du I&n nhung do giéng
dirng c6 db sau kha Ién (550 m), lwgng gid trong
giéng th6i manh tao nén sy dao déng ctia qua doi.
Bién d6 dao dong va vi tri dirng yén clia qua doi da
dwoc quan trac bang may Leica Flexline TS09. Két
qua tinh toan vj tri dirng yén clia qua doi da dwoc
xéac dinh va cb dinh bang dia dinh vi (Hinh 6a).

Hinh 5. So d6 do dinh huéng qua giéng diing.

Goc phwong vi canh khéi dau clia lwéi khdng ché
ham 16 dwoc xac dinh bang may kinh vi con quay
GTA1800R v&i do chinh xac m =+ 10" (Hinh 6b).
Céc dai lwong goc bang va chiéu dai canh trong lwéi

khéng ché ham 16 duoc do bang may Leica FlexLine
TS09 véi do chinh xac do goc: mﬁ=i1“ va do canh la
m,=+1.5 mm + 2 ppm cho ché d6 c6 guwong va m =+2
mm + 2 ppm & ché d6 do khong guwong (Hinh 6.c)

Hinh 6. (a) Dia dinh vi gan trén khung thép, (b) May kinh vi con quay va (c) May Leica FlexLine T509

Goéc phuwong vi canh khéi dau cla lwdi khdng ché hdm 16 dwoc xac dinh bang may kinh vi con

quay, va dwoc tinh theo cong thirc sau:
x=a,+§,d0

(1)

Trong dé: a4- géc phuwong vi do bang may kinh vi con quay, d9;
8 — Géc léch gitra goc phwong vi do bang may kinh vi con quay va géc phwong vi toa do, do;
Dé xac dinh §, tién hanh do phwong vi con quay o4 cia mét canh giva hai diém da biét tao do
trong hé toa d6 VN-2000. Tinh phwong vi toa dd ciia canh AB la aag theo cdng thirc (2).
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ocAB—arctg 4B 46 )

Va géc léch gitra géc phwong vi con quay va phuwong vi toa dd sé bang:
§ =up —%y , dO 3)

2.5. Thiét ké lwéi khéng ché co sé ham 16

Dwa trén ban thiét ké dwong 16 van tai, lwoi
khéng ché ham 16 duéi dang dwdng chuyén treo
duwoc thiét ké, xuét phat tr giéng dirng, va mot
lwdi tr dwong 16 van tai chinh (Hinh 7). Dbi voi
duwdng chuyén thé nhét tr giéng ding, canh co
s& dau tién cé toa dd dwoc xac dinh théng qua do
dinh hwéng qua giéng. Véi dwong truyén con lai,
tir dwong 16 van tai chinh, canh co s& la mét trong
céac canh cta lwéi khdng ché co s da dwoc thanh
lap tr trwde.

DPé wéc tinh dd chinh xac cta diém thong ham
va khang dinh d6 tin cay clia dwéong truyén thiét ké,
sai s6 trung phwong toa do diém thong hdm dwoc
tinh theo céng thirc sau [7]:

Hinh 7. Lu6i khdng ché dwéi dang dudng chuyén treo

: Ojg = Ono + RG sin® )/0 =+ Z(R smyl)2 Bl + Z cos? A;of (@)

o2, ()
=02 = 0%, + R? cos? ]/0— + Z(R cosyl)2 L+ Zsm A; 01

Trong do: o,,0, 1an lwot 1a sai sb trung phwong toa do diém theo truc toa dd X va Y (m); R 1a chiéu
dai tir diém thong ham toi tirng diém cta dwong truyén (m); y, la géc phwong vi canh nbi diém thong
ham t&i cac diém cla dwdng truyén (radian); A Ia géc phwong vi clia cac canh trong dwéng chuyén
(radian).

Twr cong thire (3) va (4) co thé thdy rang: Rsing, 4
la phép chiéu dwdng ndi gitra diém thong hdm va N
mdi diém trong dwéng truyén xudng truc X, trong
khi Rcosg, 1a két qua chiéu xudng truc Y (Hinh 8).

Trong d6: s, S lan lwot 1a sai sb trung
phuong toa dd diém theo truc toa dé X va Y, m;
R- chiéu dai tlr diém thong ham t&i tirng diém
cla dwong truyén, m; g,- goc phuwong vi canh néi — 1! .
diém théng ham t&i cac diém cha dwong truyén, : -
rad; A‘\' géc phuwong vi ciia cac canh trong dwong Hinh 8. Phan tich d6 giai dd chinh xac dudng chuyén treo [7].
chuyeén, rad.

Tuy nhién, trong nghién ctru nay, dwéorng 16 dwoc thiét ké la thang, vi vay lwéi khdng ché cé dang
duwong chuyén treo dudi thadng (Hinh 7). Bén canh do, tat c& cac canh 1a bang nhau, va sai sé cta diém
ndi théng hdm duorc tinh nhw sau [7]:
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p 6n

Trong do:
q - Sai s6 diém dao théng, m;

L . ,2n*+3n+1
q=—- |0, tog——— ,m

(6)

p - 206265,
n - S lwong cac canh hodc géc

L - Chiéu dai canh dwéng chuyén (tir diém dinh hwéng), m;  dwéng chuyén.

2, - Sai s6 trung phwong ctia phuong vi dinh hwéng, rad;

0p- Sai s6 trung phwong do géc, rad;

S = O'l\/ﬁ,m

Trong do:

S = Sai s trung phwong theo truc doc, m;
0,=Sai s6 trung phuong do canh, m;

n = Sb lwong canh dwong chuyén.

Sai sb theo truc doc clia diém dao
théng dwoc tinh nhw sau:

(7)

Sai s6 trung phwong diém dao théng dworc tinh theo cong thirc sau:

Mry =+/q*+s?, m

Sai s6 vi tri diém dao théng hwéng cé thé dwoc
wéc tinh t hai dwéng chuyén. Buong chuyén
kh&i phat tr giéng dirng va duwong truyén khoi
phat tir dwdng 10 van tai chinh, 1an lvot ta co M.,
va M,,,,. Gia tri M, phai dat tiéu chuan trac dia
Viét Nam [5, 10]. M,,, dwoc wdc tinh tw trede voi
cac gia tri L va n dwoc lay tir duwong truyén thiét
ké, con cac gia tri sai sb trung phwong phwong vi,
canh dwéng truyén, géc do dwoc xac dinh tir dinh
hwéng qua giéng va luéi khdng ché co s& ham 16
clia md, cac théng sb clia may toan dac dién to
(Leica TS09) [5].

2.6. Cong tac cho hwéng dao 16

Hwéng cla truc chinh clia dwdng 16 trong mat
phang ndm ngang dwoc xac dinh bdi géc R dwoc
tao b&i canh cla dwdng chuyén va truc chinh
cla dudng 0. Heédng cla truc dwong 16 dwoc
thyc hién qua chirc nang “Setting out” trén may
toan dac dién t& theo phwong vi d thiét ké. Sau

(8)

Hinh 9. Thiét bi laser YBJ-1200.

khi huwéng truc cia duwong 16 dwoc thiét 1ap, noé
dwoc cb dinh bang thiét bj laser YBJ-1200 (Hinh
9) theo ban vé thiét ké. Tiép theo, may chiéu
laser dwoc gan trén gia d& chuyén dung, dé thiét
bi chiéu laser cé thé di chuyén trén gia d& theo
hwéng vudng goc véi truc chinh clia dwdng ham
(Hinh 10).

|

&flm

Hinh 10. Cho hudng st dung thiét bi laser YBJ-1200.
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Phuong vi canh

Phuong vi canh dau tién dugi l6

Tén canh GT4 — V-2 DCI-19 — DCI-20
Phuong vi tinh tir toa do diém 152°14'28" 359°18'32"
Phuong vi do bang mdy kinh vi " -
con quay GTA1800R 152°30'13 359°34'17

Dé léch phuong vi 0°15'45" 0°15'45"

3. KET QUA VA THAO LUAN

Bang 1 thé hién két qua clia cong tac dinh
hwéng véi géc phwong vi clia canh dau tién cla
dudng chuyén dwoc do bang may kinh vi con quay
GTA1800R. D6 léch cla géc phwong vi la 1545".
Két qua nay dap trng dwoc yéu ciu vé do chinh
xac theo quy pham tréc dia mé Viét Nam.

Mbi tram dwdng chuyén dwoc két ndi béi cac
tram do xay dwng khi dwong 10 phat trién. Véi
chiéu dai 1,0 km, duweng chuyén cé 15 tram. Dé
st dung lau dai, cac diém dwdng chuyén duoc bd
tri trén ndc 16, trong khi mét vai diém cé thé duoc
b tri dwdi nén 16 va dwoc xay bang xi mang. Luéi
duworc binh sai, va két qua dap &ng yéu ciu cla qui
pham nhw sau:

- Sai sb trung phwong tuong di clia canh: §< W}OO;

- Sai s6 trung phwong do goc: M,<15";

Theo sy phat trién cia duwong 16 & mdi giai
doan xay dung, trdc dia mé trién khai cac nhiém
vu nhw do va kiém tra, so sanh sai s6 do v&i sai

TAI LIEU THAM KHAO

sb6 woc tinThwdng xuyén cap nhat tinh trang cla
cobng trwdng, diéu chinh nhanh chéng huéng st
dung ban thiét ké. V&i quy trinh do dac hop ly,
cong tac xay dwng dwong 16 van tai tr mirc -350
m dén -225 m da thanh céng véi dd chinh xac cao
véi sai sb théng hwéng:
Mp =+0.150 m

4. KET LUAN

Céng tac trédc dia md déng mét vai trd quan
trong trong cac coéng viéc dao 16 dac biét nhw
dao 16 dbi hwéng. Viéc dao 16 déi hwéng ndi
Khe Cham Il v&i Khe Cham IV la mét céng viéc
phirc tap. M6t gidi phap tréc dia hop ly trong dé
thiét 1ap lwdi khéng ché mat dat bang cong nghé
GNSS, do dinh hwéng va dod cao bang phwong
phap kinh vi con quay két hop truc, thiét 1ap luéi
khéng ché co s& ham 16 va dinh huwédng bang
thiét bi laser la nhirng yéu t6 then chét d& hoan
thanh coéng trinh 16 van tai v&i hiéu suat va do
chinh xa4c cao 30
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SELECTING SUITABLE SOLUTION AND INTEGRATED MINE-SURVEYING TECHNOLOGIES
FOR SERVING TUNNEL DRIVING WITH ONCOMING WORKING FACES IN HA LONG
UNDERGROUND COAL MINE

Vo Ngoc Dung
Hanoi University of Mining and Geology

ABSTRACT

During the construction and expansion of mines, in order to increase the area of driving tunnels and
save time, the driving method by heading oncoming meeting working faces is often applied. Alignment of
the orientation of tunnel driving of oncoming heading faces is an important work that requires choosing
appropriate technical solutions and equipment. Any errors, mistakes or inappropriate technological
solutions that do not give enough accuracy will cause that two oncoming faces do not meet each other,
then causing production delays, loss of moneys and even deadly danger. This article introduces the
results of selecting appropriate, optimal technological solutions and equipment that have ensured the
success of the construction process of tunnel driving by two oncoming opposite directions in the Ha Long
coal mine with an allowed orientation accuracy of Mp=x0.150 m.

Keywords: Ha Long coal mine, dig mine working in opposite direction/driving tunnels with oncoming
working faces, integrating geodetic technologies.
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Kl CONG NGHIEP MO, SO 2 - 2024



