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1. Vai tro én dinh b& mé trong khai thac mo
16 thién xubng sau

Khi cong nghé khai thac 16 thién cang ngay
cang hién dai (cac thiét bj khai thac I&n, chi phi
khai thac gidm xuéng) cac than quang khéng co
gia tri trwdrc kia tro Ién co gia tri hon. Dong thoi, véi
viéc tang nhu cau di véi khoang san dan dén ham

lwong gioi han thdp hon va hé sb béc cao hon ¢
thé chap nhan duwoc. Do d6, mé 16 thién ngay cang
thiét ké khai thac xubng sau va van dé én dinh
ngay cang tré lén quan trong hon bét ctr khi nao va
sé phai dap rng: thiét ké phai kinh té; thiét ké pha;
dam bao an toan; hoat déng san xuat phai kinh té;
hoat dong san xuét phai an toan.

Bang 1. Céc chi tleu bién gidi khai trurong mot s6 mé 16 thién Ion & Viét Nam [1]

 Kich thu'oc_' Don Na | Khanh _M‘_é Ha | Md Nui | XN than|Mé Péo | Mé Coc|Mé Cao Mé Tay Nani
khaitreong | vi |Duong| Hoa | Tu | Béo | 917 | Nai | Sau | Son | DaMai |
Chieudai | m | 2898 | 1277 | 2069 | 1570 | 1430 | 3500 | 3000 | 4400 | 2550
“Chigu ong [ m 1820 | 850 [ 1568 | 1050 | 775 | 2600 | 2500 | 2900 | 1500
Digntich | ha [ 486 | 89 s o R 6ra

S0 tang g e ST RS T e R
khai thac S i e R e e -

bcg'fnt') cao | m 300 | 875 | 525 | 135 | 370 | 720 | 605 | 630 | 270

Do vay, kha nang xubng sau cac mé khai thac 16
thién I&n Viét Nam van bj han ché béi cac yéu té:

% Su gia tang hé sb bac: trong khai thac béng
phuong phap 16 thién dé lay maot don vi _khoang
san phai boc di mot khéi lwgng dat da nam phia
trén va xung quanh thén khoang san. Khi khai
thac xuong sau thi hé sb béc sé tang dan va den
mét chiéu sau gidi han hé sé béc dat bang hé sé
béc cho phép.

+%+ Dién tich bd tri khai tredng va bai thai: trong
khai thac bang phuwong phap 16 thién phai cé dién
tich bé mat di dé bd tri khai trwdng. Khi khai thac
xuong sau thi dién tich khai trwo’ng sé tang theo
chiéu sau khai thac. Dong th&i mé ciing phéai ¢6
dién tich be mat da bé tri dién tich bai than V&i sw
tang hé s6 boc clia md |a sy gia tang vé khéi lwong
dat da dé thai. Chi phi d thai Ia mat chi phi I&n
trong khai thac mé 16 thién. Thu’o'ng trong mét 'sé
mo khai thac 16 thién, vuec mé& rdng dién tich khai
trwong 1a diéu khé khan vé& dén bu (thwérng cac mo
nam gan khu dan cu). .
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Nhw vay, su tén tai va phat trién cla cac mo 16
thién phuy thudc hé sé boc va dién tich bé tri khai
trwdng va bai thai. Dé thure hién diéu nay be md 16
thién phai déc nhét cé thé va lwa chon dang bo 16i.
Duwéi day, tac gia xin dé xuét cach xay dwng cach
tinh bo mo dang 16i va tinh toan khéi lwong dat boc
gidm xudng khi ap dung chung.

2. Nghién ctru xdy ding hinh dang b& mé
dang 16i

Nhin chung, hinh dang b& md khai thac sau la
rat phtc tap hinh H.1. Dé thuan tién phan tich co
hoc thi b mé khai thac xudng sau co thé coi by
mé gan nhuw 13 mot dudng cong 16i (bé 16i). B& md
coi nhu ¢cé hinh gan trén hoac hinh elip trén binh
do. Dat da trong b& mé coi nhw ddng nhét, lién tuc,
dan héi va chi bj tac dung bai trong lvgng cla khéi
dat da trong b& mé.

Sét khéi da dang tron (phén gach chéo) nhw H.2
trén bd mod vai gia thiét rang ban kinh trung binh
ctia khéi da dang tron va xap xi b&ng ban kinh ma.
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Béng 2. Triv Iuong va khéi lrong dét béc mét sé mé 16 thién khai thac xuong séu [1].

_ Daythiét | Trivlugng (10° tan) KL dét béc; Cong suat thiét
o MOI £ong tru’of.ng ké, m Bia chat HD Bja chat HD C0imY ké 10°tan
e -220 9373 - 40310 114500 | 1650
2 | Mo Nui Béo -135 17569 19326 86505 4700
3 | Mo Caoson (GBI-11) -350 126247 142117 1770778 | 5000
4 | M6 Khe Cham (16 thién) -200 33670 38720 700729 3000
5 | Mé Coc Sau | 7 -87h 53786 59165 733139 3600
6 | Mo Beo Nai -330 48600 55890 602725 2700
7 | Mé Khanh Hoa -300 11409 12550 94400 L 1200
8 | M6 Na Duong -6 | 34727 38200 248404 1200
9 | M6 Néng Son -40 4868 5355 13860 | 250
Goc boy md tai vi tri khdi da nay la o. Trong khi Khi xét khdi AV clia khéi da nay & trang can bang
khédi da nay dich chuyén dan xuébng voi sw gia tang  giéi han (can bang), cac lyc tac dung lén nd thé hién
AZ, thi sy thay di ban kinh trung binh r 1a: cu thé trong H.3. Trong d6 AS la dién tich clia khdi
Ar=(AZ.ctga). (0 da trén mat cét dieng. Nhw vay AV duoc tinh:
Strc cang cla khéi da theo hwéng cung tron la: AV=(AS.r.de) (4)
eg=(ctga.AZIT). (2) Néu AV & trang thai can bang theo huéng truot,
cong thire sau cé thé duoc lap:
i—f——x—— _ (AV.y.sina-AS.cp.d0.coso)=
heo L i/ ; =[(AV.y.cosa+AS.cp.d6.sina).f]. (5)
L r /J\ Trong do: y - Trong Iuong thé tich ditdavaflahé
zZ ! ! s0 ma sat.

Thay cong thirc (3) va (4) vao cong thire (5) ta co:
v.sino-Eq.ctga.cosa. AZ/P=
=(y.cosa+Eg.ctgasina.AZ/P).f (6)

H.1.

i sk

H.2. Phan tich b mé dang 16/

trong mo khai thac xubng séu. | H.3. Cac lue tac dung len kho: AVobamo dang tmn
' Sau d6 (rng suat dan héi cé thé thé hién nhu: trén binh db: a - Cac Iuc tic dung trén mét cét
4=(Eo.Ctga.AZIT). ‘ 3) ngang; b - Céc luc tac dung trén mat cét dimng.
Trong d6: Ep - M6 dun dan hdi cia khdi da theo Khi khéi da dat dén gidi han dan hoéi, vi du
huwéng cung tron. Gs=0max thi cac trng suét chinh bang:
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G1=0gmax; 03—0 (7)

Sau d6, theo tiéu chudn bén cét cua Coulomb,
cong thirc sau dwgc duwa ra nhw sau:

i L SO (8)

1-sing

Trong dé: C - Cuérng do Iwc dinh két con ¢ I3 hé
ma sat trong.

Thay thé céng thirc (3) vao cong thirc (8) va rut
ra AZqa nhu:
2.r.C.cosp

: 9)
Eg.ctgactg- sing)

Thay thé cong thirc (9) vao cong thirc (6), tga
dwoc rat ra nhw sau:

2015 Jcoso
y.r(1-sing) - 2f.C.cosg
Khi f=tga, thi cong thire (10) chuyén thanh:

2.C(1+tgcp2)cosq) (1)
y.r(1-sing) - 2tg.C.cose

Bay la cac cdng thirc co ban. T cong thire
(11), chung ta dwa ra cac két luan sau day:

< Khi cac théng sb co hoc ciia khéi da la khong
déi, khi ban kinh ngang clia mé khai thac xudng sau
cang ngan hodc mé cang khai thac xuéng sau thi goc
b& mé « cang tang Néu ban kinh ngang mo dat d@én
v han thi géc on dinh bo mé dat dén gi¢i han . Piéu
kién nay cling gidbng nhu v&i b mé phang

% Khi ban kinh ngang ctia b mé Ia:

_ 2.C.sing

7(1 sing)
thi gé¢ 6n dinh b&* mé c6 thé dat 90°. Piéu kién nay
c6 nghfa rang mot gleng voi duo’ng kinh nhé trong
diéu kién dja chét tot van c6 thé 6n dinh khéng can
chong d& thanh giéng.

* Cuong dd Iyc d|nh két va goc ndi ma sat
trong cang I&n thi goc én dinh bo dbc cang lon.
Néu gbc nghiéng b& mo thay débi lién tuc nhuw trong
H.4 thi tga cé thé hlen bang phwong trinh vi phan
clia chiéu cao bé mé véi ban kinh ngang clia mo.

dH/dr=tga (13)

Sau @6, cong thirc (11) ¢6 thé thé hién nhu:

dH N 2.C (14)

dr g0 y.r(1-sing)cosp — C.sin2¢

Béng viéc tinh tinh phan cong thirc (14), chidu
cao b& mé gidi han va ban kinh ngang mé duoc
dwa ra nhu:

H=(r—r0).tg(p+[

AZma=

tgo=f+ (10)

tga =tgo +

(12)

2.C

1-sinop)cose
¥( p)cose (15)

5 y.r{(1-sinp)cosg — 2C.sing.cosg
¥.Io(1-sinp)cose — 2C.sing.cose
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oy

Limig ey o

e .
H.4. Thé hién géc nghién bé mé
thay doi lién tuc theo H var.

Trong do: C,ovay khong thay déi. Thay y=27

kN/m®; ; tgp =1,5; C=100 kN/m? ban kinh ngang cla

mo r thay di tr 50 m dén 800 m, chidu cao cla by
mé thé hién trong hinh H.5. Tt hinh H.5 ta thay rang
goc nghiéng b& mé cang Ién khi ban kinh ngang ciia
moé r cang nhé va khi r dat dén vé cing thi géc ber déc
dat bang géc ¢. Nhw vay, véi sy gla tang chiéu sau
khai thac, ban kinh ngang clia mé giam dan va goc
b& mé tang dan. Hay thay rang dudng cong bd mé
thodi dan vé phia trén va déc dan vé phla dudi. Hon
ni¥a, pham vi pha huy nhé cla khéi da & phan sau
hon clia mé, dan dén hé sb ma séat trong va cudng do
lwc dinh két sé Ion hon. Diéu nay cling lam gia tang
géc én dinh bd mé [2]. Pay la mét nguyén Iy co ban
vé sty tiing dan goc on dinh ber mé khi téng chiéu sau
khai thac. N6 la co s& Iwa chon b 16i gitip lam giam
hé sb béc dat da trong cac mé 1§ thién dac biét cac
m4 16 thién khai thac xudng sau.

:_/\.:. i .:"' : ek
SU 200 400 600 800
r(m)

H 5 Dwo'ng coﬁg H—r cho mét sé loai ba mo

Néu mé 1§ thién khai thac xuong sau cé dang
hinh ellp trén binh dé, khi d6 khéi da trén be md
tregt xubng mét khodng AZ thi (rng suét dan hoi
theo hwéng cung tron cé thé xac dinh dwoc nhu:
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Gez(Eg.Cth‘..AZ/r). (16)

Chung ta thdy rdng néu géc nghiéng by mé
gibng nhau trén binh db, thi oy khac nhau tai diém
AZ khac nhau va ban kinh mé khac nhau; cac trng
suat dan hdi theo hwéng cong tron tai diém cubi
ntra truc chinh va nira truc phu dugc thé hién nhu:

og1= Eg.Clga. A—Z.a (17)

b2

Gps— Ea.CthL. '—ATZb
: a

(18)
Trong d6: a - Nira truc chinh cda elip va b la nira
truc phu cta elip thé hién trong H.6.

B&i vi a>b nén thay réng:

Og1 ~COos . (19)

B&i vi ban kinh cong & cudi ntra tryc chinh la
nhd nhat va & cudi ntra truc phu 1a I&n nhét va do
dé trng suat dan héi oo phai théa man:

Ogs S0p < Op1 (20)

Piéu nay thay réng &ng suét o, cang I&n thi by
mé cang 6n dinh hon. Thyc vay, cé thé suy ra b&
mé & nlra cudi truc chinh cla elip 6n dinh hon,
trong khi & nta cudi nlra truc phy mat én dinh
nhat. Khi khdi AV cud khéi da xét trong trang thai
can bang gi¢i han, cac lwc tac dung lén né dugc
thé hién cu thé trong H.6.

H. 6 Cac Iuc tac dung trén kho: AV tren b mé 6
dqng elip trén binh dd: a - Céc luc téc dung trén mat
cat ngang; b - Céc luc tac dung trén mat cat dimg.

Néu géc b mé trong mod khai thac xubng sau
c6 dang elip thay déi théa man diéu kién (rng suat
oy & tai moi diém la twong ducng trén cung mat
nam ngang. Vi du nhuw b& md trong cung trang thai
on dinh, géc bo mo tai diém M(x,y) duoc dua ra nhu:

tgo=tge+2C.a".bi{yla"x*(b*a")]".

(1-sing)cose-2C.a* b.sing.cosg} (21)

Sau d6, bang cach tich phan_dH/dr=tgo, mbi
quan hé,gitra chiéu cao b mé én dmh v&i ban
kinh ngang dwoc thé hién nhu:

H=(r-rp).tgo+ L
v(1-sing)cose
5 ¥.r{(1-sing)coso — C.sin2¢
1.ro(1-sing)cosg - Csin2¢ |

Trong dé: C, ¢ va y - Cac hang sé; r, - Ban kinh
ngang clia duwong cong tai diém nam & day bo md
rng v&i diém M(x, y)-

Khi biét H thi lay rla mét gia tri cu thé tai diém
cudi clia nlra truc phu, tr céng thire (22), co thé
xac dinh ban kinh ngang cla duc‘rng cong tai diém
cudi clia nlra truc chinh va phu cda elip & day bo
mé nhuw 12 roq Va res. Tuy nhién, theo ly thuyét én
dinh b dbc truyén théng, mbi quan hé gitra chiéu
cao b& mé va ban kinh ngang ctia mé la:

H=[(r-ro).tge]. (23)

L&y y=27 kN/m® C=0,2 MPa va ¢=45°, nlra truc
chinh va truc phu cua elip & day bd mé nhu
a,=150 m va by=100 m, chiéu cao b& mé H=500 m.
Dién tich cla elip & chiéu cao H la:

S=(a.b.n)=(ry.r2.m). (24)

Tuy nhién, dién tich S xac dmh bang ly thuyét
truyén théng la:

S'=[(H+66,6)(H+255).7]. (25)

Thue vay, néu lay AS=(S™-S) Ia ham tich phan va
chiéu cao b mé 1a bién tich phan, khéi ivong da thai
phai bec gidm bang viéc so sanh hinh dang bo mo
can bang gioi han xac dinh bang ly thuyét b mo én
dinh truyén théng (b& phang) voi viéc tinh toan be 16i
trong bai bao nay, V co thé dwoc thé hién:

(22)

H
V= j AS.dh (26)
Theo dléu kien nay, k&t qud tinh toan
V=1,11x10% m>. Tir két qua tinh toan thir trén thi
theo ly thuyet tinh toan hinh dang b& mé nay, khéi
lwong dat da thai can phai boc co thé giam xubng.

3. Két luan

Ung dung ly thuyét dan hoi, dé tlep can bai toan
trén coi rang dat da trong bor mé la dat da déng nhat,
dang huwdng va dan hoi. Trong thuc té, dac tinh khéi
dala rat phtec tap. Do dd, can thiét dung dén phuong
phap sb dé& nghién ctru sau hon ni¥a van dé nay.

N6i dung nghién clru trong bai bao nhamS
chirng minh tinh kha thi cGa bcy mé dang 16i vé& mat
ly thuyét va c6 thé rat ra mot sé két luan sau:

(Xem tiép trang 65)
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4.4. Vu diém cda phwong an

% S dung don gian, céng tac thi cong nhanh

< Bao dam do cirng virng cla thanh 10, tang
cong tac an toan lao déng, tranh treong hop x6
vanvi chong khi dwong 10 qua ving dat da yéu

< Khéi lwong céng viéc phai thyc hién it, chi
phi van tai thap (khdi lwong van tai phai van
chuyén thép)

5. Két luan

Bai béo thong qua viéc nghién ctu diéu kién dia
chét va cac yéu t6 anh hucmg dén hién twong tut néc

‘mém yeu clia md than Ha Lam, dong thoi dé xuét gidi
phap xt ly ngén ngtra hién twong tut noc 16 xay ra
bang cach dung ky thuat bom hoéa chét loai DMT-
601A/B clia Trung Quéc qua 16 khoan vao cac khe
nirt clia khéi than va dat da gé g|a cb. Ky thuat dung
hoa chét nay cho thay co hiéu qua cao ddi vai viéc gia
cb céc vua than va dat da mém yéu, bd rai, lam cho
dwong 16 6n dinh d&n dén quaé trinh dao 16 duoc tién
hanh lién tuc va lam tang mrc d6 an toan.0

TAI LIEU THAM KHAO
1. Tai liéu vé& didu kién dia chat mé than Ha Lam.

trong qué trinh dao 16 qua via than va ving PIAOR [l woak ok

2. Bdng Thuc Kién, Tén Ich Kién. Ung dung k¥
thuat gia cd6 gwong 16 cho khai thac co gidi hoa
dong b&d mé than Tra Thanh-Ter Chau. Tap chi
quan ly va ky thuat tai nguyén-Trung Quéc. Ky 3
nam 2012 trang 62 (ban tiéng Trung).

Nguwoi bién tap: Vo Trong Hung

SUMMARY

During the driving process through areas
having complicated geological conditions such |
there will have the roof |

. convergence causing many difficulties in |
. advancing face and support works, and |
| leading to the interrupted technological links, |
| not only affecting the labor productivity, mining |
| production and working plan but also making |
- unsafe for people working in mine. The study |
 and application of alternatives for solving
| problems the roof convergence is essential to |
. maintain normal operations for the mine and |
| ensure the safe working conditions for the
| workers.

NGHIEN CUU BE XUAT...
(Tiép theo trang 49) '

< Danh gia én dinh ber mé truyén théng dua trén
nguyén ly can béng lyc. Theo nguyén ly nay, hinh
dang b& mdé duoc xac dinh nhw mot du'cmg thang
trén mat cat dieng va chi thich hop voi cac md nong;

& Gia dinh khéi d4 la ddng nhét va dan hoi
dwoc dit tdi chinh bdi trong lwgng cla no va mod
¢6 dang hinh ehp, phan tich:anh hwéng vé khéng
gian trén bd mé khai thac xuong sau duoc thuc
hién. Bai bdo nay duwa ra moi quan hé glwa géc én
dinh b& mé va cac thc“)ng sb co hoc cua khéi da,
ban kinh ngang cua mo khai thac xuong sau. Méi
quan hé thé hién goc dn dinh b&r md tang dan véi
s\ gia tang vé chiéu sau khai thac, dong thai 6n
dinh khdi da trén b&r md sau hon tang, no la co s
ly thuyét lwa chon bd mé dang 16i dé gidam khéi
Iqo’ng da thai phai boc trong cac mé khai thac 19

thién xuéng sau va dua ra gidi phap so bo tinh

toan hinh dang hop ly cho cac bo mo;

< Ly thuyet nay khéng chi phéan tich én dinh déi
v&i b mé phing ma con co thé ap dung cho trwdong
hop &n dinh bd mé dang 16i. Khéi luong déat da phai
béc trén bo gidm so voi khi phan tich Iy thuyét 6n dinh
b@ mo: theo phwong phap truyén théng.O
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Nguwdi bién tap: Ho ST Giao

SUMMARY

At presen’t the open pnt mines in Vletnam
has a tendency explo;tmg' deeper ine
difficulties of this exploiting t

actors: demand of the big ehmanatmg rock
quantity; demand the big necessary area to
locate the dumplng ground, The paper
analyses anf prove that the mine rock
convex ramp |s proper for the deep open pit

CONG NGHIEP M0 S04 - 2014 [l



