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TOM TAT

Khai thac céc via doc nghiéng dén dbc ding, do goc doc cua 10 cho 16n, da vach va da try via
ludn ludn c6 xu thé trugt theo theo hudng ddc 10 chg. Ngoai ra, do trong lugng ban than cua vi chdng l6n
1am cho vi chdng ludn c6 xu thé dich truot va lat d6 theo chiéu déc cua 16 cho. Bai bao duya trén diéu kién
cua 10 chg 45051 mo Tan Cuong, Tap doan than That Thai Ha, Trung Qudc tién hanh phén tich d6 6n
dinh cua vi chdng co khi héa trong khai thac 10 chg dai déc nghiéng - dung, tir d6 dé xua bién phap ky
thuat ngin ngira su dich truot va lat d6 cua vi chdng, két hop véi két cdu diéu chinh gia, tim chin hong va
kich chéng lat. Két qua cho ap dung cho thay, céc thiét bi va giai phap ngin ngira dich truot va lat d6
dugc ap dung trong 10 chg da dam bao duoc yéu cau vé ki thuat, nang cao hiéu qua kinh té ciing nhu an
toan trong 10 cho co giGi hda via dc nghiéng dén dbc dung.
Tir khoa: Via déc nghiéng; déc dieng; Vi chong co khi héa; 1o cho.

1. Pit véan dé

Khi khai thac via déc nghiéng dén ddc ding, qué trinh 1am viéc cua vi chéng trong 10 cho do trong
lwong ban than va cac thanh phan hop luc cia cac tim xa s& 1am cho vi chéng luén co xu huéng dich
truot va lat dd theo chiéu déc cua l0 chg. CAc hién tugng d6 gay ra cac tac hai cho cac thiét bi xung quanh
cling nhu anh huéng dén hé théng san xuat chung cua 10 cho. Theo céc két qua da nghién ctru cho
thay™?, khi goc déc 16 cho tir 18° trg 1én, vi chdng sé vi dich truot theo chiéu déc, tham tri 1a lat 6. DSi
véi goc dbc tir 18°~35°, chui yéu sir dung 10 cho dang xién chéo dé khdng ché do on dinh cua vi chéng.
Tuy nhién, khi goc déc 10 cho tir 35° tré 1én, do thanh phan hop luc theo chiéu dbc tac dung I&n vi chéng
1a rat 16n, chi sir dung 10 cho xién chéo thi khong dam bao dugc sy 6n dinh cua vi chong. Vi chéng
thuong bi x6 day xubng phia dudi chan 10 chg, céc vi chéng & phia dudi 10 cho thuong bi ket cimng, gay
kho khin cho qua trinh di chuyén theo tién d6 guong 16 chg. Do vay, can phai tién hanh phan tich cac
nguyén nhan gay Ién sy mat 6n dinh va d& xuit céc giai phap k¥ thuat nhim dam bao su 6n dinh cua vi
chdng trong 10 cho.

2. Phén tich d 6n dinh cia vi chéng 10 che
2.1. So dé tinh toan sw dich trwot va |dt dé ciia vi chéng 10 cher

Hiéu qua cong tac cua vi chéng phu thudc rat nhiéu vao trang thai cua da vach va da tru. Trang théi cua
d4 dwoc danh gia dwa vao céc tinh chat va cu trdc cua chung, dong thoi phu thudc vao loai va théng sé
cua vi chéng, trinh ty lap dat, di chuyén va trang thai mang tai vi chong.

Két qua phan tich ché do 1am viéc cua vi chdng cho thay, d6 6n dinh cua vi chéng theo qué trinh 1am
viéc cua vi chéng trong 16 cho duoc phan chia thanh ba trang thait®: Trang théi tu do, trang théi chiu tai
ban ddu va trang thai chiu tai trong cong tac.

Trang théi dich truot va lat &6 cua vi chdng trong 10 cho duoc thé hién trén so dd hinh 1 va 2 dudi:
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a. Trang thai ti do; b. Trang thai chju tdi trong ban dau; c. Trang théi chju tdi trong cong tac.
Hinh 1. So do tinh toan dich trwot cia vi chang.

a. Trang thai ti do; b. Trang thai chiu tdi trong ban dau; c. Trang thai chju tdi trong cong tac.
Hinh 2. So do tinh toan ldr dé vi chang.

2.2. Phin tich d$ én dinh ciia vi chéng

D¢ 6n dinh cua vi chong la chi kha ning khang lai sy dich truot va lat do cua vi chong theo chiéu déc
10 cho. Gia sir goi k va A biéu thi chi s6 d6 6n dinh cua vi chong theo dich trugt va lat do, thi k va A duoc
xac dinh nhu sau:
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Trong d6:
Fr, Mg - M6 men khang truot va khang lat d6 vaa vi chéng;
F, M - M6 men truot va lat d6 caa vi chéng;
f1 .f2- Phan luc ma sat cua vi chong véi da tru va da vdch.
biac diém 6n dinh cua vi chong theo qua trinh lam viéc trong 10 cho ¢ ba trang thai: trang thai tu do,
trang thai chiu tai ban dau va trang thai chiu tdi trong cong tac s& c6 nhirng bicu hién va dam tri khac
nhau. P 6n dinh gidi han cua vi chong ¢ cé&c trang thai dwoce xac dinh nhu sau:
(a) Khi vi chdng ¢ trang théi tu do:
f, =Gsina
bGcosa =hGsina
)
Hoic f; =uGcosa
(b) Khi vi chéng & trang thai chiu tai trong ban dau:



f,+ f, =Gsina
bGcosa + 2bR,, + 2hf, =hGsina

®)
Hoge. {fl = u(Geosa +Ry,)
f2 = 1Ry,
(¢) Khi vi chdng ¢ trang théi chiu tai trong cong tac
f, +f, =(G+Gy)sina
{b(G +Gy)cosa +2(bR, +hf,) =h(G +2G, )sina @)

Hoic {fl = u[(G+G,)cosa +R,)]
f,=1R,

Dé dam bao cho vi chéng on dinh, thi can phai dam bao goc trugt db gidi han cua vi chdng phai I6n
hon goc déc cua 10 chg. Khi kK = A =1, gdc gigi han dich truot va lat ¢ cua vi chdng dugc xac dinh
nhu sau:

[o,] = arctg (1)

[ay]=arcty (%)

1L - Hé sb ma sét gitra vi chdng vai da vach va da tru 0.222~0.819;
G - Trong lugng vi chéng, kN;

Trong d6:

Gd - Trong lugng cua d4 vach 1én vi chéng, kN;

R

oi» Ri - Phan lyc ban dau va cong tac ciia vi chéng 1én da xung quanh, kN;
P, P - Tai trong ban dau va tai trong cong tac ciia vi chong, KN

h, b - Chiéy cao va chiéu rong vi chéng, m;

a - Goéc doc via, (°).
2.3. Phan tich cac yéu té anh hwéng dén dp én dinh ciia vi chéng

Thay cong thic (2), (3), (4) vao cong thirc (1) ta dwoc cac chi s6 do 6n dinh vi chéng tuong tng véi
Cac trang thai nhu sau:

Trang thai ty do
k, = uctgar

b (5)
4= Ectgoz
Trang thai chiu tai trong ban dau
@k 2P
Gsina (6)
N 2(b+h)P,
hGsina

Ay=Hh
Trang thai chju tai trong cong tac
2uP
B e ——
(G+Gy)sina
2(b+h)P
+—
h(G+Gy)sina

Tir cac cong thirc trén cho thay, d6 6n dinh cua vi chong dugc quyét dinh boi hai yéu to, d6 1a: tham sb
cta chinh ban than vi chong va diéu kién dija chat, k§ thuat san xuat 10 chg.

k3 :kl

(7
Aa=4



Tir cong thuc (5), (6) va (7) cho thay: Do gié tri Pva P 1a sé duong, cho nén vi chng & trang théi chiu
tai trong ban dau hay dat dén tai trong gidi han thi do 6n dinh cua vi chong thuong tét hon & trang théi tu
do, tuc la: kz, k3>k1, Ao, i3>11

- G6c déc via o 1a yéu té anh huong nhiéu nhat dén do 6n dinh cua vi chong Tur cac cong thac xac
dinh k;, 4; cho thay. Du vi chéng & trang thai nao, géc dbc via cang I6n vi chéng cang kém 6n dinh.

Cin ctr vao cac két qua phan tich trén va diéu kién cu thé cta 1o cho 45051. Bé dam bao do 6n dinh
cho cac vi chong co gidi hoa khi khai thac via dbc nghiéng den dbc dung. Dé xuét lap dat cac thiét bi
chéng dich truot va lat d6, ciing nhu can phai 4p dung mot sé céc giai phap ky thuat phd hop véi diéu
kién dia chat ky thuat cua 10 cho.

3. Pé xuat lap dit két chu ngan ngira sy dich trwet va lat dé ciia vi chdng cho 16 che 45051 mé Tan
Cwong, Trung Quaoc.

Lo cho 45051 mo Tan Cudng ¢ chidu day trung binh 1a 1.8m, goc déc 42.8~50°, trung binh 46.2°,
chiéu dai 1o chg 60m, véch gia day 0.4m, chiéu day véch tryc tiép 12 12m, goc ma sét cua trong cua dé tru
1a 30°, diéu kién dia chat twong ddi phiic tap. Lo cho sir dung vi chdng co khi héa ZY3600/12/28. CAc
giai phap d¢ xuat ngan ngira sy dich truot va lat d6 cua vi chdng trong 10 cho nhu sau:

(1) Lap dat tam chan hdng

Hai bén dam néc va dam chan cua vi chdng Z'Y3600/12/28 lip dit hai tam chan hong. Diéu chinh tam
chin hong théng qua hé thdng kich thay lec va 16 xo 6ng. Sir dung kich co dudi cua tim chin hong c6 thé
diéu chinh vi chéng theo sy bién ddi cua goc doc 10 chg. Khi vi chéng di chuyén thi tim chin hong cua vi
phia du6i c6 nhiém vu hd trg day vi chong phia trén, dong thoi dudi tac dung cua hé thdng 10 xo, tim
chin hang trén cua vi chéng lién ké s& ngan chin su xam nhap clia d4 pha hoa vao khong gian 10 cho.
Nhu vay c6 thé thay, tac dung cua tim chin hong la vira ngin ngira sy dich chuyen va lat d6 cua vi chong,
dan huéng cho vi chdng va ngan chin sy xam nhap cua da pha hoa. Két cau cua tim chan hong dugc thé
hién trén hinh 3.
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1-Pé vi chong; 2- Dam chinh gia
Hinh 3. Si dung kich bén hong. Hinh 4. Dam chinh gia

(2) Ldp dat két cau dam chinh gia

Trén dé cua doan vi chong Z'Y3600/12/28 lap dat dam chinh gia. Dam chinh gi4 1a két cau phong
Chong su dich truot cua vi chong, dam chinh gia dugc lap dat trén vi chong nham ngén ngra sy dich truot
cua vi chdng dudi tac dung cua trong lugng cua vi chéng gdy lén, ddng thoi ciing ¢c6 tac dung diéu chinh
vi chdng d bi dich truot tré vé vi tri ban du. Trong thuc té, dam chinh gi4 thuong dung dé diéu chinh cy
ly gitta cac vi Chong Nhu vay, dam Chlnh gla 90 tac dung ngén ngura sy truot (;hch va diéu tlpt khoang
cach gitra cac vi chong. Trén mdi vi chéng déu lap dat mot dam chinh gia. Vi tri lap dat duoc thé hién trén
hinh 4.
(3) Sir dung két cau chong It nghiéng

Trén vi chong doan vi chong ZY3600/12/28 lap dit két cau chong lat nghiéng. Keét cu nay duoc tao
thanh bei kich thuy luc va day xich, mét dau day xich dugc €6 dinh ¢ tam dam néc cua vi chong phia
dudi, con mot dau duoc ¢6 dinh dudi tam dam dé cua yi ghéng Ii<§n ké ’phia trén. Két cau chong lat
nghiéng nay co tac dung ngén ngura va hé tro su lat do rat tot, Ket cau chong lat thong thuong dugc sur
dung khi can thiét dé tang cuong kha ning 6n dinh caa vi chong. Vi tri lap dat duoc thé hién trén hinh
5.
(4) Co cdu chong lgt ngang




Vi tri tiép giap voi 10 doc via thuc hign chong gitt bang ba vi chéng lién két chat chg véi nhau. Do on
dinh cua vi chdng trong 160 chg phu thugc nhiéu vao |d6 on dinh cua cac vi Chong dau 10 chg. Két cau
chong dich truot cua vi chong duoc sir dung la két cau dam chinh gia. Két cdu chdng lat @6 cua cac vi
chéng dau 10 cho sir dung két cau chong lat ngang. Két cau chdng lat ngang duoc sir dung 1a hé thong cac
day xich va kich thay lyc lap dat dudi cac thanh xa noc, con phia dudi lap dat truc tiép cac kich thiy luc
giira cac vi chdng dau 10 chg. Vi tri lap dat dwoc thé hién trén hinh 6.
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Hinh 5. Két cau chong It nghiéng. Hinh 6. Két cdu chdng It ngang.

Khi khai théc 10 cho co gii hoa cho via doc nghiéng dén ddc ding, ngoai viéc lap dap cac thiét bi
ngin ngura sy dich truot va lat d cua vi chdng, ciing phai can 4p dung mot s giai phép k¥ thuat nham
nang cao do 6n dinh cho vi chéng, cac giai phap ap dung nhu sau:

(1) Pam bao ba vi chéng & dau 16 cho lién két chat ché thanh mot khéi. Thuong xuyén kiém tra ap luc
cdng t&c cua vi chéng b sung Kip thoi ap luc cac cot chéng khong du tai trong cong tac trén toan 10 cho.

(2) Khi di chuyén vi Chong dau 10 chg Can phai thuc hién theo trinh ty 2-1-3, tuc la di chuyen Vi s6 hai
trudc, sau d6 di chuyén vi s6 mot va vi sé ba. Khi dich chuyen Can phai ¢am bao céc vi chéng duoc dich
chuyén dung vi tri da xac dinh. Kiém tra hoat dong cua cac két cdu ngan ngura troi truot.

(3) Di chuyén vi chéng ¢ nhung vi tri 10 cho b1 tut néc, 16 guong, can phai két hop st dung két cau
chong lat nghiéng véi kich chéng lat, dam bao mdi lién két chit ché gitra cac vi chéng lién ké mai dugc
tién hanh di chuyén vi chong. Vi chong c6 thé ap dung cach thuc di chuyén co tai trong.

(4) Thiét lap mot nhom vi chdng thanh mét khdi tong thé, ctr cach 10 vi chong lién tiép, tlen hanh Iap
dat mot to hop két ciu ngan ngira dich chuyén va lat d6 vi chéng, tir d6 co thé ting cuong d6 6n dinh cua
vi chéng trong toan b 16 cho.

4. Két luan

1) Mic d6 6n dinh cua vi chéng phu thudc chu yéu vao diéu kién dia chit, ki thuat va cac thong sé
lam viéc cua vi chéng d6. Trong d6 goc dbc via 1a yéu té anh huong nhiéu nhat dén d6 6n dinh cua vi
chdng. Phan tich cho thay géc ddc 16 cho cang Ién, thi vi chéng cang khdng n dinh.

2) B 6n dinh cua vi chong theo qua trinh lam viéc ciia vi chdng trong 16 cho duoc phan chia thanh ba
trang thai: Trang théi tu do, trang thai chiu tai ban dau va trang théi chiu tai trong cong tac. Két qua phan
tich cho thay: Vi chéng 1am viéc & ché do c6 tai trong thi mirc do 6n dinh s& tét hon ¢ trang thai tu do.

3) L0 chg co gisi héa 45051 mo Tan Cuong, tap doan That Thai Ha Trung Qudc dugc tién hanh khai
thac thir nghiém trong 4 thang thdng qua viéc lap dat cac két cau va ap dung cac giai phap ky thuat phong
chdng su dich truot va lat dé nhu trén. Két qua tng dung cho thay, vi chong tuong dbi 6n dinh, trong quéa
trinh khai thac khong c6 hién tuong x6 day va lat d6 vi chong, khdng c6 sy ¢b nao xay ra. Lo cho khai
thac thuan loi, chiéu dai tién guong 310m, san lwong binh quéin thang dat dwoc 57.000 tin, san lugng
thang 16n nhét dat 80.000 tin. Bam bao cac yéu cau ky thut ciing nhw dat duoc hiéu qua kinh té theo
thiét ké.
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STUDY ON THE STABILITY OF MECHANISED SUPPORT IN
MINING INCLINED AND STEEP COAL SEAMS

Manh Tung Bui*, Van Thanh Tran' Phi Hung Nguyen', Hoang Hiep Do’
'Ha noi University of mining and geology
*North East Coal Corporation

ABSTRACT: For the coal extraction in inclined and steep seams, mechanized supports are likely to slip
and flip along the direction of face dip. This is mainly due to the heavy weight of support itself and owing
to the downward movement of roof and floor rocks caused by the high angle of seam dip. Based on the
mining conditions at Face 45051 Tan Cuong coal mine, Thai Ha Coal Group, China, this paper first
analyzes the stability of the mechanized support operated in inclined and steep faces. The paper then
proposes a technical solution for prevent the slipping and flipping of support by using an adjusting
structure, a side-protection bar and a flipping-proof jack. The paper’s result shows that the proposed
devices and associated technical solution have satisfactorily solved the issue, maintained the normal
production and improved the level of mining safety of mechanized faces in inclined and steep coal seams.

Keywords: Inclined Seam, Steep Seam, Mechanized Support, Face.
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