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Géc déc via va bién déng géc déc via la mot trong nhiing yéu té bat loi chinh gy ra mét én dinh
va kho kiém soét duroc s tréi trurot clia dong bé thiét bi co giGi hda theo huéng déc via (16 che) trong
thoi gian di chuyén. Chi phi thoi gian va nhan luc dé xtr ly cac sw cb tréi truot la tuong dbi lon, thadm
chi con gay ra d6 1o néu khéng kiém soét duoc murc dé én dinh cta chung theo géc déc via. Do vay,
bai bao gidi thidu phuong phap xac dinh géc dbc via phu hop véi khd ndng lam viéc cta dong bo

thiét bi co gi¢i hda khai thac via thoai dén nghiéng.

Tir khoéa: géc déc, van téc, cong nghé, co gidi hoa, tréi trurot, mé men.

1. DAT VAN BE

Géc dbc via than 1a mét trong nhitng yéu t6
quan trong bac nhat trong viéc lwa chon cdng nghé
khai thac than ham 10, ddng thdi &nh hwéng 16n
dén hiéu qua ap dung cdng nghé va ti 1& nghich véi
murc d6 thuan lgi trong cong tac khai thac. Doi voi
céac via thoai dén nghiéng, cac mé thuwéng ap dung
hé thdng khai thac (HTKT) cot dai theo phuong
(khAu giat) hodc HTKT lién gwong (khdu dudi).
Dé&c diém cla cac HTKT trén la gwong khau dai,
khéng gian 1am viéc cé goc déc khéng Ién, nén
kha nang tap trung héa san xuat va méc d6 an
toan cao hon so véi khai thac via déc. Mac du vay,
dbi véi cac 16 cho co gidi hda (CGH) déng bd khai
thac via thoai dén nghiéng, géc dbéc va bién dong
goc dbc via 16n ludn 1a yéu td bat loi. Chung gay
ra st mét n dinh cho cac thiét bi, kho kiém soat
dwoc sy trdi trwot clia gian chéng theo hwéng dbc
via trong thoi gian di chuyén dé chéng giir 16 cho.
Chi phi thoi gian va nhan lwc x@ ly sw cd troi trwot
thiét bi I&n, dac biét s vu tai nan gia tang theo thoi
gian khai thac cla 16 cho. Do vay, can thiét phai
hoan thién phwong phap tinh toan, xay dwng méi
twong quan gitra géc dbc 16 che (hay goc déc via)
véi kha ndng lam viéc ctia gian chéng va may khéu
trong 16 cho CGH déng bd.
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2. PHUONG PHAP VA NOI DUNG

NGHIEN cUU

Dé giai quyét nhirng khé khan xuét phat tir yéu
t6 goc dbc via than, ngay tir rdt sém, cac nuéc co
nén coéng nghiép khai khoang phat trién nhw Nga,
Trung Quédc, Ba Lan v.v... da dwa ra nhiéu gidi phap
han ché va khac phuc anh hwéng ctia géc dbc via
(16 cho') dén qua trinh 1am viéc ctia ddng bo thiét bi
CGH trong 16 cho nhu: gia tang lién két gitra cac
gian chéng dé tao dd 6n dinh va chéng tréi truot
thiét bi; giam goc dbc thiét ké 16 cho; bd tri hop
ly so d& khadu gwong va trinh tw di chuyén gian
chéng; gidm goc déc pham vi chan 16 cho khi khai
thac via day... Nhirng giai phap trén da phat huy
dwoc tac dung, giup cho déng bo thiét bi lam viéc
4n dinh khi khai thac cac via than c6 goéc déc téi
35°, tham chi dén 55° vé&i via than day trung binh
va dén 35 + 45° v6i via than day khai thac ha tran
than néc. Viéc mé rong pham vi lam viéc theo goc
déc via la yéu té quan trong gitp cho déng bo thiét
bi CGH dat dwoc hiéu qua cao, qua d6 cé6 mirc do
phd bién rong rai nhw ngay nay.

Song song v&i d6, da cé nhiéu codng trinh
nghién ctru hoan thién vé kha nang lam viéc cla
ddng bo thiét bi CGH theo géc dbc via. Thanh tyu
I&n nhét clia cac cong trinh trén 1a da dwa ra dwoc
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thuat toan (hay phwong phap) dé tinh toan, xac
dinh mién géc déc via phu hop véi tivng ddng bd
thiét bi CGH khac nhau. Trén co s& cac két qua
nghién clru trong va ngoai nwéc, bai bao Iywa chon
va gigi thiéu phwong phap tinh toan cta Trwong
Dai hoc Ky thuat Quéc gia vung Donetsk. Phuwong
phap nay dwoc nghién clru, xay dwng trén co s&
kinh nghiém khai thac tai cac mé ham 16 cla Lién
Bang Nga, két hop véi thuc nghiém trén cac moé
hinh vat liéu twong dwong hodc mé hinh sb dé mod
phdng qua trinh lam viéc ctia ddng b thiét bi CGH
theo mién goc déc via... T¥ d6, dwa ra phwong
phap luan dé tinh toan, xay dwng ho chiéu chéng
gitr 16 cho CGH phu hop véi tirng diéu kién via
(goc dbc via). Do vay, phwong phap cho két qua
tinh toan cé mrc dé tin cay va tinh ing dung cao
vao thuc té san xuét, cu thé ndi dung ctia phwong
phap nhw sau:

Sau khi I&p d&t ddng bo thiét bi CGH trong 16
chg, strc chiu tai ctia méi don nguyén gian chng
dwoc thé hién dwdi tinh én dinh tinh va 6n dinh cla
gian chdng trong qua trinh di chuyén dé chéng gitr
16 cho. Khi d6, gian chéng phai ddm bao lam viéc
binh thwdng duéi tac dung ctia yéu té ap lwc mo.
D& kiém tra tinh &n dinh clia gian chéng theo yéu t6
goc débc via, can xac dinh mdi twong quan gitra M6
men chdng lat va Mé men 4t tir luc twong dbi [5].

Suw lat ciia don nguyén gian chéng xung quanh
truc thdng ding (truc vudng géc véi hwéng dbc
via) phu thudc tir yéu td tinh chat co hoc cua da

Hinh 1. S dd tinh toan su én dinh hai bén hdng cta gian chéng

vach, da tru va géc déc via. Khi gian chéng lam
viéc trong diéu kién 16 cho' cé goc dbc = 15°, phan
I&n cac thiét bi khéng dem lai hiéu qua (trwdng
hop khéng ap dung giai phap ky thuat han ché anh
hwéng cla goc dbc), do tinh én dinh cla ting bd
phan trong t& hop gian chéng thap. Vi vay, can
thiét phai c6 luan giai khoa hoc va phwong phap
nghién ctru dé xay dwng méi twong quan gitra cac
tham sb cla gian chéng véi diéu kién dia chat khu
vuc ap dung (géc dbc via). Trén co s& két qua
nghién clru, tién hanh cai tién hodc bd sung cac
thiét bi, nhdm dam bao va nang cao tinh hiéu qua
lam viéc cta gian chéng. Bé dat dwoc muc dich
dé, tién hanh phan tich danh gia tinh on dinh cda
gian chéng trong qua trinh di chuyén.

Trén thuc té, tir vi tri khong gian va toc do di
chuyén ctia gian chéng, xac dinh dwoc nhitng yéu
td co ban ctia gian chéng nhw: dd nghiéng cta gian
chéng, vi tri trung tdm cla trong lwc, thanh phan noi
lwc kéo cuia kich thuy Iwc khi di chuyén gian chéng,
tac dung ctia M& men chéng lat... Nhitng yéu té trén
tao ra tinh 6n dinh cho gian chéng, trong do gia tri noi
lwc kéo ctia kich thiy lwc co tac dung hé tro lién két
gitra cac nhom gian chdng, gidm dang ké sw cb troi
trwot cac gian chdng theo hudng déc. Tuy nhién, tai
trong clia d4t da vach trén mai gian chéng cé thé la
nguyén nhan dan dén lun dé gian vao trong tru via...
Theo nguyén ly lam viéc cla gian chéng nhw trén,
xay dung dwoc so dd tinh toan, xac dinh tinh 6n dinh
hai bén héng cla gian chdng nhw trong Hinh 1.

Theo so' @& nguyén ly lam viéc néu trén, M6 men

gitr gian chéng chéng lai sw lat d6 dwoc xac dinh

theo céng thire:

zMyn = MGyn + Mydnonny + MYA + |\/|yﬁtalcr (1)

Trong do6: M — M6 men gilr tlr trong lweng ban

than gian chong, N.m;

Mo
noan

M - MO men tr sy twong hé trong méi quan

hé gitra cac gian chdng, N.m.

M¥_ - M6 men gitr chdi dong hinh thanh tir co' ché

(co cau) 6n dinh, N.m.

B3aum

- M6 men git¥ tir lwc chéng gilr, N.m;
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Trong d6, mé men lam lat db gian chéng dwoc cdu thanh tr mé men thanh phan trong lwong M™™

va ndi lwc kéo cla kich thuy lwc di chuyén M,”™:
ZMonp = MGonp + Medonp (2)
Nhi*ng mé men thanh phan trong lwong clia gian chéng dwoc xéc dinh theo cong thire:
Mc” = G x Iz x cosa, N.m
Mg = G x Hymx sina, N.m
Trong d6: G - Trong lwong cda gian chéng, T;
a - Géc déc via, do;
Is - Chiéu dai tay don ctia m6é men can bang, m. V&i chiéu rong clia dé gian I va sirc nén ép cla da
tru (theo hwéng dbc cla via) bén canh dé gian chdéng Ab. Chiéu dai tay don cia mé men dwoc xac
dinh nhw sau:

3)

lg=4-Ab, m (4)
H.m - Chiéu cao trung tdm cla hé théng trong lwc, m. Khi vach tryc tiép mém yéu, dé sap db co
tinh dén phan chiéu cao ctia khéi da sap d6 hy, = (0,5 + 0,7)m.
Ge*Hm+Gp xHo
Humzcu—kau, m (5)
Trong d6: G¢ - Trong lwong cda gian chéng, T;
H°,m- Chiéu cao trung tam trong tai ctia gian chéng, m;
Gy - Trong lwong cua lép d4t da vach twong (rng véi trong lwong riéng v, T.
Gip=hip x Ly x Ly x, (T) (6)
L, - Khodng cach gitra cac gian chéng, m;
y -Trong lwong riéng dat da, T/m>;
L, - Chiéu rdng chéng gilr khdng gian 16 cho cla gian chéng, m;
H*®,,- Chiéu cao trung tam trong Iwc ctia I&p vach nam trén xa ca gian chdng véi chiéu cao H.
h
Him=H+=2,m (7)
Dé nang cao tinh 6n dinh cha gian chdng khi khai thac via déc nghiéng, mé men git tir ndi lwc
chéng T, dwoc xac dinh theo cong thirc:
M oon = T x (I + fip x H), N.m (8)
Trong do: fi, - H& sb nirt né cla Iop dét da vach.
Pai lwong Ién nhat ctia ndi lwc chdng gitr vach phu thudc tir tham sé cAu tao va dai lwong khong
twong thich trong diéu kién co ban cta gian chéng va mang cao.

_%[PZX(Dg - d2) e P3><D12,] XI]X(COSﬁu- fy sin Bu) [G cos axfy+(T1+To+Ry)fp) cos(Bu- ya)
Tnmax - - ’ N (9)
cos(By 1) (Fa*fip) (fa*fip)
Trong d6: Trmax- Lwc chéng gil I&n nhét cla gian chéng, N;
P, va P5 - Ap luc clia chét Idng trong pit tdng cla kich thuy lwc, MPa;
Dy va d - Budng kinh trong ctia xi lanh va dwdng kinh thanh néi cla kich thuy lyc (kich di chuyén
gian chéng va mang cao), m;
n - Hé sb hoat déng hivu ich cla kich thay lwc (khi bit kin béng giodng cao su, n = 1)
B, - Goc léch tir truc ndm ngang so vé&i mat phang ding, do;
Yo - Géc léch tryc kich thly lwc tir khe hé so véi mét phang ding, (d6).
Mb men lat t&r mat phéng dlrng thanh néi Iyc kéo cla kich thay lwc dwoc xac dinh theo cong thirc:
baoonp =bl, x (61 - AU), Nm (10)
Trong dé: |, - Khodng céach tir truc cla kich thuy lwc dén diém duéi theo géc dbc via & bén suwon
cta dé gian chéng, (m).
M6 men gitr xuat hién trong sw twong hé cla gian chéng véi két cu tirng phan.
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MyaeaauM = T1 X h1 + T2 x ftp x (/ - Ab)’ Nm (11)
Trong d6: hy - Canh tay don Iywc T4, m;
| - Chiéu réng cla dé gian chong, m.

Su 6n dinh cla gian chdng trong qua trinh di chuyén (khi ha gian chéng, déng nghia véi viéc cot
thay lwe cta gian khéng lam viéc, khéng trang bi hé théng git gian chdng) phu thudc vao gia tri Ién
nhat ctia géc dbc via. Tl cac cong thire (1) =+ (11), xac dinh dwoc géc déc via phu hop véi kha nang
lam viéc cta gian chéng nhu sau:

(500 )x(GothypxLixLoxy)

a=arctg S Fro )’
Ge xHL(m"'hkp xLyxLo xyxﬂ-[+7p)

(12)

Déi v&i may khau, khi lwa chon can xem xét phan tich téng hop cac yéu td nhuw: chiéu day via, goc
déc via, dd cirng than, tinh chat da vach va da tru, ciu tao dia chat, cung véi phwong phap khai thac
va yéu cau coéng nghé, hiéu qua kinh té - k§ thuat, yéu cau ddng bd véi cac thiét bi khac... sau d6 moi
xac dinh loai may khau. Trong d6, géc déc via la mot yéu tb rat quan trong lién quan dén lwa chon
phwong thirc di chuyén clia may khau (phwong thirc dan déng may khéu). Goéc déc via Ién, yéu cau
lwc di chuyén ctia may khau phai I6n, van dé chéng tréi trwot cang yéu cau cao [7]. Mbi twong quan
gitra téc dd di chuyén va lwc di chuyén dwoc xac dinh theo cong thire:

Nx 30xNxnxnq,%K, .
== T in , m/min (13)
Fc  ScpxDxngxKor*Ka*Kp*K3p*Kepp

Trong d6: N - Céng suat dong co dién cla thiét bj lam viéc, kW;

n - Hiéu suét lam viéc clia cac thiét bi;

F. - Téng thanh phan phan rng lwc clia gwong 16 cho, kN;

Nin - S6 lwong rang khau trén mot duwdng thdng cat. Tuy thudc vao két cdu cla tang khau (nq, = 2,
3,4);

K;, - Hé sé tinh dén chi phi cong suét di chuyén ctia may khau;

D - Buong kinh tang cia may khau, m;

n, - S6 lwong rang khau pha gwong dong thai (theo kinh nghiém khai thac, da phan mét niva sb lwong
rang trén tang khau tham gia vao khau gwong, n, = 14 + 50);

Scp - Sw khang cét trung binh clia via than, kN/m;

Kor - Hé sb ép tinh dén suw gidm lwc cat bdi ap lwc mé;

Ka, Kb, Kap, Kap - Cac hé sb phu hop véi tinh toan dén goc cét, chiéu rong rang khau, sy nghén va
hinh dang cta réng khau.

Theo cong thire (13), tbc dd di chuyén clia may khiu khéng chiu anh hwéng ctia géc déc via. Do
vay, d& xac dinh mirc dd anh hwéng cla yéu tb géc dbc via dén kha nang lam viéc clia may khau,
xem xét so' d6 tac dung lwc dén may khau khi lam viéc trong 16 cho (Hinh 2). Theo so d6 nguyén ly
lam viéc clia may khau nhw trong Hinh 2, phwong trinh co ban déng lwc hoc chuyén déng ctia may
kh&u nhu sau:

myx % =Fr-F7p-Py-F,=F7-fxPx cos a tPx sina-F, (14)

Trong d6: my - Chiéu cao khau guong, m;

P - Trong lwong may khéu, T;

vy - Van tdc di chuyén clia may khau, m/min;

F; - Lwc di chuyén may kh4u, kN;

F:p - Lwc ma sat gilba may khau va mang cao, kN;

f- Hé s6 ma sat gitra may khau va mang cao, f= 0,18 + 0,25;

P, - Thanh phan trong lwgng ctia may khau theo huwéng di chuyén, T;

F. = F, + F,- Téng thanh phan phan lwc gwong 16 cho tac dung dén thiét bi (phu thudc vao strc
khang cét cta via than), kN.
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Hinh 2. So d6 nguyén Iy lam viéc cia may khau trong 16 chg

Khi xac lap su chuyén déng dong déu clia may
khau, gia téc ctia né bang khéng va téc d6 di chuyén
la mot dai lugng khéng déi (hang s8). Trong trudng
hop dé, téng hop tat ca cac luc tac déng dén may
khau bang khéng. Khi d6, luc kéo ctia may khau dugc
theo cong thurc.

Fr=fxPxcosa=xPxsina+ Fc, kN (15)

Trong c6ng thuc (13) va (14) dau“cong” diing trudc
thanh phan trong lugng ctia may khau khi chuyén
dong clia né lén phia trén (theo hudng doc 16 chg),
con dau “tri” - xuéng phia dudi (theo hudng déc 16
chg). Nhu vay, cong suat ciia mdy khau dugc xac dinh
nhu tich s6 luc kéo vGi téc d6 chuyén dich (N = Fr).
Khi d6, t6c d6 di chuyén ctia may khau dugc tinh toan
theo cong thuc:

Trong cong thirc (13) va (14) dau “cdng” dirng trwdc thanh phan trong lwong cla may khau khi
chuyén déng cutia né lén phia trén (theo hwéng dbc 16 cho), con dau “trir” - xubng phia dwédi (theo
hwéng dbc 16 cho). Nhw vay, cong suét cia may khau dwoc xac dinh nhw tich sé lwc kéo véi toc do
chuyén dich (N = Fr). Khi d6, tbc do di chuyén ctia may khau dwoc tinh toan theo cong thirc:

V.= Nsxn
M fxPx cos a+Px sin a+F;’

m/min

(16)

Trong d6: Ns - Tdng cong suét cla tat ca cac dong co dién clia may khéu, kW.

T cong thire (16) va (13), théng qua phan lwc guong 16 (F,), xac dinh dwoc méi lién hé gitra tdc
do di chuyén ctia may khau véi tdng céng suét clia dong co dién, sy khang cét cla via, géc déc via
va hwéng chuyén dong clia may khau, cu thé nhw sau:

V.= 30xNgxnxnq,*Ky
" fxPx cos aPx sin a+SepxDxng*xKorxKaxKp xKspxKpp

, m/min

(17)

Theo céng thirc (17), gid st ngoai trir gia tri goc dbc via (o), cac dai lwong con lai cé gia tri khong
ddi, khi d6 goc déc via ti 1& nghich vé&i van tbc ctia may khau, tirc 1a goc dbc via Ién thi van téc ciia may
khau nhé va nguoc lai. Khi dai lwong goc déc via tdng dén mét gia tri nhat dinh, van tbc ctia may khau
tién dén gia tri bang “0”, trong trwéng hop nay, may khau khéng cé kha nang di chuyén theo hwéng tir

duai lén (hwéeng déc 16 cho) dé thue hién khau gwong.

3. KET LUAN

Phuwong phap tinh toan, xac dinh mién géc
déc 16 cho (goc dbc via) phu hop véi ddng bd
thiét bj CGH cua Trwong Pai hoc Ky thuat Québc
gia vung Donetsk dwoc str dung roéng rai trong
cac mé ham 16 ctia CH Lién bang Nga. Giup cho
cac mé lwa chon duwgc day chuyén ddng bo thiét
bi CGH phu hop véi tirng diéu kién via cu thé,
qua do da phat huy tdi khd nang lam viéc cda
tirng thiét bi, nang cao hiéu qua khai thac. Nhw
vay, phwvong phap cé muc dé tin cay cao do da
duoc kiém chirng trong thuc té sdn xuét tai cac
mé ham 16 cha Lién Bang Nga. O trong nwéc,

BEM conG NGHIEP MO, SO 2 - 2024

cling da c6 nhiéu cong trinh nghién ctu vé van
dé nay, két qua nghién ctru da duoc trién khai ap
dung vao trong thwc té san xuat, giip cho cac mé
ham 16 ving Quang Ninh lwa chon dwoc ddng bod
thiét bi CGH phu hop. Béi v&i phuong phap nhu
trinh bay trong bai bao, cé thé lam tai liéu tham
khao dé kiém chirng két qua lwa chon ddng bd
thiét bi CGH tai cac mé ham 16 ving Quéng Ninh.
Qua trinh ap dung sé xac dinh cac tham sb thue
nghiém phu hop véi diéu kién vung Quéng Ninh,
tr d6 hoan thién phwong phap tinh toan dé cé
thé ap dung phé bién trong cac mé O
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PROPOSAL OF A METHODOLOGY FOR IDENTIFYING THE OPTIMAL COAL SEAM INCLINATION
RANGE SUITABLE FOR THE OPERATION CAPABILITIES OF MECHANIZED COMPLEXES FOR
MINING GENTLY INCLINED TO MEDIUM INCLINED COAL SEEMS

Le Van Hau

Institute of Mining Science and Technology - Vinacomin

Tran Duc Dau

Ho Chi Minh City University of Natural Resources and Environment

ABSTRACT

The inclination of the seam and its variations are significant adverse factors that cause instability and
difficulty in controlling the slide of mining mechanized complexes in the seam dip direction (working face).
The cost of time and manpower to handle sliding incidents is relatively large, even causing collapse of
working faces if working stability in the seam diping direction cannot be controled. Therefore, the article
introduces the method of determining the optimal coal seam inclination angle range suitable for operation
abilities of mechanized complexes for mining gently inclined to medium inclined coal seam.
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Ngay nhan bai: 17/01/2024;

Ngay gtri phan bién: 20/01/2024;

Ngay nhan phan bién: 28/02/2024;

Ngay chap nhan ding: 05/3/2024.

Trach nhiém phap ly clia cac tac gia bai bao: Cac téc gig hoan toan chiju trach nhiém vé céac sé liéu,
néi dung céng bé trong bai béo theo Luét Béo chi Viét Nam.

CONG NGHIEP MO, SO 2 - 2024 [JEIl}



