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NGHIEN CUU PHAN BO UNG SUAT VA GIAI PHAP
KHONG P& LALTRY BAO VE KHI KHAI THAC
cAc ViR DAY TRUNG BiNH, DOC THOAI DEN NGHIENG -

LE QUANG PHUC - Trong Dai hoc Mé-Dia chat
PHUNG MANH DAC - Hoi Khoa hoc va Céng nghé Mo Viét Nam
PHAM pUC THANG - Truwong Pai hoc Coéng nghiép Quang Ninh

1. Téng quan

Than la moét trong nhirng nang lvong co ban
quan trong nhét, chiém khoang 30 % tbng murc tiéu
thu nang lugng trén toan thé giéi [5]. Pé siv dung
bén vitng tai nguyén than, bat budc phai tang ty 1&
thu hdi than nhung phai ddm bao an toan trong qua
trinh khai thac. Thuc té qua trinh khai thac mo cho
théy, s bién dang va sup do clia duong 10 chuén
bi co thé d&n dén tai nan nguy hiém, [am gian doan
khai thac anh huéng dén qua trinh san xuét cua
mé. Tinh én dinh cda dwong 16 chudn ‘bi cé lién
quan dén cac didu kién (ng suét xung quanh, dac
biét la trén tru than. Mahdi va cong su [7] da phat
hién ra rng, (ng suét cla try bao vé dao dong l&n
xubng trong qua trinh khai thac va vung tru than bi
bién dang nim cach nga ba 16 cho khoang 12 m.
Thatowerska va cac cong st [8] cho réng goc tiép
giap cuia tru bao vé c6 anh hwdng t6i ing suét lon
hon so véi do sau khai thac. Basarir va cac cong
sw [1] dw doan cac (ng suét xung quanh dudng 16
chudn bi bang cach st dung phan tich thuc
nghiém. Cac nghién clru nay cho thay, s phan bd
lai 'ng suét xung quanh dwong [0 chuén bi co lién
quan dén nhiéu yéu t6 nhu: cAu tao dia chét; duet
gay va so dd khai thac 10 cho; dac biét la tru than
gitra hai 16 cho lién k&, co anh hudng quan trong
dér sy phan bo (rng suét xung quanh 10 chuén bi.

V& tinh n dinh clia try than béo vé, hau hét cac
nghién clru trwéc day duoc thwe hién théng qua
ohuong phap Iy thuyét va mé phong sb. Phuwong
phap ly thuyét da chi ra rang, tru than dwec chia
thanh ba ving: ving roi rac, vung déo va vung dan
hai. Phuong phap mé phong so6 thi chimng minh
ring 1y 18 gitra chidu rong va chiéu cao (W/H) clia
25t than anh hudng 16n dén sy dn dinh cua try
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than. Trong giai doan hién nay, duong 16 chuén bi
canh khu virc pha héa dugc duy tri va bao ve bang
try nhan tao (goi la Phuong phéap khai thac khong
dé lai tru bao v&). Trong phuong phap nay, 10 doc
via van tai clia tang trén duoc gitr lai lam |6 doc via
thang gio cho 16 cho khai thac tang dudi bang cach
st dung cii lon, dai da chen hay cac loai vat liéu
chén khac. Phwong phap khai thac nay da chirng
minh duwoc wu thé 1a gidm ton that than do khong
d& lai cac tru bao vé. Tuy nhién, do tiéu thu khéi
lwong Ién vat liéu chen va yéu cau vat liéu chen
khit khe nén da han ché muc do phd bién cla
phuong phéap nay khi ap dung trong cac diéu kién
dia chat phurc tap, déc biét ddi voi via than day. Do
d6, can phai tim mot phuong phap khong dé lai try
bdo vé khi khai thac via than day, trung binh, déc
thoai dén nghiéng mét cach hiéu qua, kinh té va
dam bao an toan cho cac mo than ham 1o tinh
Quang Ninh.

2. Phan tich sw &n dinh cta 16 chuan bj khi
khai thac cé dé lai try than bao vé

2.1. Phén tich sw én dinh cda tru than bao vé
trén mé hinh sé

2.1.1. Vi tri nghién curu

Vi tri nghién clru dwoc lva chon tai via 11 khu
Khe Cham |, Céng ty Than Ha Long. Cac tang 10
cho dwoc thiét ké véi chiéu dai 1 cho tir 90+150 m
va dai theo phwong 3004600 m, v&i goc déc thay
ddi tr 5+17°. Pd day trung binh clia via than 1a
2.35 m. Hinh H.1 md ta cot dia tang cla via nghién
. Cac thng da vach chil yéu bao gdm sét két,
bot két va cat két hat min.

Phuong phap khai thac thuc hién khau hét chiéu
day via, so' dd khai thac cot dai theo phuong va diéu
khién da vach bang pha hoa toan phan (ty sép).
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2.1.2. Mé hinh sé

D& nghién clru cac quy luat bién ddi cla ng
suat thdng ding trén tru than trong cac diéu kién
khai thac khac nhau, mét mé hinh sé 3D da duwoc
phat trién bang phwong phap sai phan hiru han,
nhw minh hoa trong hinh H.2. Kich thuwéc cia moé
hinh la chiéu dai 500 m, chidéu réng 200 m, va
chiéu cao 150 m, dwa trén cot dia tang.

Bang 1. Céc théng sb co hoc cua tang da

ché chuyén vi ngang va giéi han dudi twong wng
han ché chuyén vi doc, twong tng. Ty 1& Gng suét
ngang-doc t6i thiéu dwoc gitr & mic 0,8 theo (rng
suét tai vi tri clia via than sé 11. Phwong trinh céu
thanh dwoc ap dung trong mé hinh nay 1a tiéu chi
Mohr-Coloumb, 1& mdt mé hinh toan hoc mo ta
phan (rng cua vat liéu gion ddi véi (rng suat cat
cling nhw trng suét binh thweng. Céac théng sé co
hoc clia tang da trong mé hinh sé dwoc trinh bay
trong Bang 1.

No ' Tén cég: Ky BPon Gia tri

- tham sb hiéu Vi Lép cat két | Lop Bot két Ldp than
1 | Trong lwong thé tich dat da y MN/m?® 0,027 0,026 0,018
2 | D& bén kéo cla khoi da Sk MPa 0,5 0,3 0,7
3 | Lwc dinh két ctia khoi da @ MPa 0,5 0,2 0,2
4 | Géc ma sét trong clia khoi da ® Do 35 25 18
5 | M6 dun dan héi ctia khoi da E MPa 2000 1800 500
6 | Hé s Poisson cta khoi da n 5 0,28 0,28 0,35
7 | Goc dén n& W bé 0 - 0

8 | Goéc ma sat trong dw Pre Do 32 22 15
9 | Luc dinh két dw i MPa 0,5 0,5 0,1
10 | Chiéu réng dwéng 1o B m 5 - E
11 | Loai vat liéu - - Déo Déo Déo
12 | Tiéu chuan st dung M-C % . — .
13 | Hé sb rng suat nguyén sinh 04/01 - 1 1 -
14 | Chiéu sau d&t céng trinh H m 100 - -
15 | Goc nghiéng phan lép da o Po - - 17
16 | Chiéu day phan lop da D Don vj rat lén rat lén 2,35

2.1.3. Quy luat bién déi cda irng suét thiang
dirng trén tru than

Trong md hinh sb, tAng | va tang Il dwoc khai
thac lién tiép d& minh hoa va phan tich rng suét
duoc ghi trén tru than. Chiéu réng cla tru than
gitra cac tang | va Il lan lwgt Ia 80 m, 50 m, 30 m,
15m, 8 m va 5 m, co thé dwoc st dung dé thé hién
cac md hinh khai thac khac nhau. Cac ban dé
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dwong vién clia ng suat thang ding trén tru than
dwoec trinh bay trong hinh H.3.

Theo két qua mo phong co thé két luan nhv sau:

» V& mit dich chuyén (rng suét, cac dinh ng
suat dich chuyén gan nhau hon khi chiéu rong tru
than gidam. Hinh dang tbéng quat cha (ng suét
thang dirng dwoc ubn cong dang vom dai khi chiéu
réng tru than 1én (80 m, 50 m va 30 m). Dan dan,
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hinh dang vom dbi cia (rng suét phat trién thanh
hinh dang vom don (15 m, 8 m va 5 m) va wng
suét cwe dai tich hop ciing tang theo. Trong thue
t&, (ng suét thang ding trén try than dwoc gay ra
trong hai giai doan. Trong giai doan dau tién, &ng
suat dwoc gay ra bai viéc khai thac 1o cho hién tai
(15 ch 1). Sau khi cac tng da xung quanh da bn
dinh, (g suét do khai thac dan dén dat dén trang
thai can bang va khong ddi. Sau do, khi 16 cho Il
duoc khai thac sé xuét hién mét ing suat bd
sung dat 1&n trén tng sudt higén co. Cudi cung,
(ng suét thang ding dat dwoc trang thai can
bang trén try than;
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> V& cuwong do (ng suét, vi tri cia dinh ng
suat ndm & phia trudc 16 che. Khi chiéu rong try
than hon 50 m, hai dinh (rng suéat gay ra b&i 10 cho'
| va Il dwoc phan bd gan cac canh try than. Khi
chiéu rong tru than giam, ing suat trung tam tang
l&n trén tru than, trong khi gia tri cyc dai khong doi
(khoang 21,8 MPa). Khi chidu rong tru than giam tir
50 m xuéng 30 m, tai diéu kién nay clng cé hai
dinh (rng sudt phan bb & hai bén. Tuy nhién, cac
gia tri dinh tang nhanh twong ng Vi chiéu rong
try than giam. Khi chiéu rong tru than nho hon 15
m, chi c6 mét dinh Gng suét dwec chi dinh theo
phwong phap vi mo.
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H.3. Quy luat bién déi ciia mg sudt thang ding trén tru than: a - Chiéu rong try than 1a 80 m; b -

Chidu rong tru than Ia 50 m; ¢ -

Chidu rong tru than la 30 m; d - Chiéu rong tru than la 15 m; e -

thé‘u roéng tru than la 8 m; f - Chiéu réng tru than la 5m
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U’ng suat thang ding toi da dat 27,8 MPa khi
chiéu rong tru than la 15 m. Khi chiéu rong try than
tiép tuc gidm xudng 5 m, tng suat cuwc dai giam,
nhw trong hinh H.3.f. Trong mét tru than hep, sé c6
nhiéu khe nit do qua trinh khai thac gay ra va phan
bo chung trong than tru than. Trong treéng hop nay,
vé co ban, try than da bi hw hai. Nhirng khe nit nay
cung cép khoang trong cho tng suat duoc giai
phong, lam cho (ng suét thang dirng gidm.

Két qua mo phong da cho thay rang, ludn cé cac
(rng suat tap trung phan bb trén tru than. Cu thé,
khi try than rong, (ng suét tap trung tirong déi nhé.
Khi chiéu réng tru than giam, trng suét thang dirng
tdbng thé tang. Khi tru than qua hep dé chiu ap luwc
tap trung thi cac khe nirt phat trién manh va tru than
da bi hw hai. Theo @6, co thé két luan rang trng suét
tap trung trén tru than la nguyén nhan chinh gay ra
s mat 6n dinh cla duo’ng fo] chuan bi.

2.2. Phén tich Iy thuyét tinh 6n dinh cia tru than

Phuwong phap mo phéng sb da chi ra réng, sw

6n dinh cla dudng o chuén bi c6 ién quam mhis.

dén cac (rng suét Xung quanh, dac bigi 12 o ==

tap trung trén try than bao vé. Do @s,
rang chiéu réng cla try than & mot yeu 1
trong anh hwéng den sy 6n dinh ci= s b g
Trong phan nay, s 6n dinh cla due ng o Emg
dén chiéu réng cua try than dwoc nghign oo w2
mat ly thuyet trong ba mé hinh kha| thac
dwoc st dung, tlre 1a khai thac véi vigc &2 = o
than rong, tru than hep va khai thac khéng = =
than (sir dung tru bao vé nhan tao).

2.2.1. Khai thdc c6 dé lai tru than réng

Trong khai thac c6 dé iai tru than ’:*; i
xao trén tw tang 16 chg khai thac hign = =
hwéng dén tang 16 cho khai thac tiép thes
16 cho khai thac hién tai dang hoat c:';
dau hodc chan cla tang 16 cho khai thac
c6 thé dwoc dao clng lic, nhw trong hini
hinh khai thac nay dac biét phi hop vo

phai khai thac nhiéu tang ddng thoi.
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H.4. M6 hinh khai thac véi viéc dé lai tru than rong

Khi tru than réng, try than cé thé dwoc chia
thanh bén vang, bao gébm vung nit gay (I va | '),
vlung déo (Il va II'), viing dan hoi (11l va 1l ') va viing
wng suat ban dau (IV va IV ") doc theo chiéu rong
cla try, nhw trong hinh H.5. Trong cac vung bi nirt
va déo, (rng suét giéi han bén duwoc biéu thi nhw
sau [2]:

Ne ™ [ (1)

O day: Np - Kha nang tw chiu tai ca tru than,
MPa; m - Chiéu day khai thac via than, m; f - H& sé
ma sat gitra da vach va via than; x - 1a khoang céch
tr hdng du’o’ng 16 dén vang nirt va déo, m; ¢ - Géc
ma sat trong cla than, do.

2.fx
[+sing
l—sm(pJ
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Ung suét trong viing dan hdi duoe xac S~ <=

1 .
Gp = {l:1 + KO W}YH} Fa

O day: H - Chiéu sau bb tri tru than. = + - 7+
Iuong thé tich trung binh cla céc tang @ bén wén
MN/m®; x, - Téng chiéu rong cla ving bi mirt va

déo, m; K, va b - Cac hé sé khéng &2 =an 2nh
cudng do than va dat da.
Ung suét trong viing (rng suét ban &2 =

03=(y.H). 3)

Trong m6 hinh khai thac nay, qua frinh khai thac
16 cho tang | it anh huwdng dén I6 cho tng Il va
khong c6 s chéng chat &p lyc 1én w =20 (420

Do d6, wng suét t6i da trén tru than (<, -~ H) o=
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du’oc gay ra béi mot 16 cho nén tru than twong dbi
6n dinh. Diéu nay twong tw voi két qua nghién ctru
bang md phéng so.

Chiéu rong thiét ké cha tru than réng trong
trwdng hop nay sé la [10]:

sz(xw1+xw2+l—w)- (4)

m.A
Xwiw2 = Ztgq)]n[

K, yH + (Cltge) + m
(Chgo)+o, ~ 2.tge

Ki-yH
.[In(1+ ||(|3“y tgqp) +tg2(p}}.

O day: B,, - Chiéu réng tru than thiét k&, m; X, va
Xw2 - Twong ng 1a chiéu réng ving bién dang déo
gay ra béi 10 chg khai thac hién tai va 16 chg khai
thac tiép theo (tang | va tang Il), m; L, - Chiéu réng
clla ving dan hdi chinh (khoang béng 2 1an chiéu
cao khai thac), m.

(5)

O day: ) - Hé sb wng suat bén; C - Luc dinh két clia da, MPa; ¢ - Goc ma sét trong ctia than, do; o -
Cuwdng do nén don truc cha tru than, MPa; K| - Hé s6 tap trung rng suat gay ra b&i 10 cho tang | va 1o

cho tang Il.
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. H.5. Phén bé (ng suét trong mé hinh khai thac cé tru than rong

Nhw vay, s 6n dinh cGa dwong 16 chudn bj khi
dé lai tru than réng 1a dwoc dam bao tbt. Tuy nhién,
khi cac tru than réong qua khoé thwong gay ra mot
lwgng 16N ton that than, chiém khodng 10~30 %
tbng san lwgng than cia khu mé. Ngoai ra, mdi
tang khai thac yéu cau phai cé hai dwong 16 phuc
vu cong tac van tai va théng gio, diéu nay cing lam
tang chi phi xay dng va nhan cong.

2.2.2. Khai thdc c6 dé lai tru than hep

Mb hinh khai thac véi viéc dé lai tru than hep con
duoc goi la dao 16 canh viing da khai thac. Ty 1& tén
that than. trong tru bao v& cia mé hinh khai thac nay
nhé hon nhiéu so véi mé hinh khai thac véi viéc dé
lai tru than réng, nhw trong hinh H.6. Tuy nhién, khi
tru than dé lai hep, ap luc gidi han bén (hai bén
héhg) gay ra béi 16 cho cla hai tang khai thac lién
k& khién (rng suét tich hop trén tru than tang 1én.
Trong md hinh khai thac nay sé khéng cé vung (rng
sut ban d&u, nhw trong hinh H.7. Ung suét tich hop
trén tru than dwoc xac dinh nhw sau:

1
[1+ K, =) }ym

)=

- A= A0

o3 =(K'.yH (6)

L ]

O day: L - Chiéu rong cua tru than, m. )
Nhw dwoc thay tiv phuong trinh (6), khi chiéu
réng cua tru than giam, (rng suéat tich hop tang theo,

do cac hiéu (ing chdng chat (ng suét. Khi trang
thai (rng suét dat tdi tiéu chi pha hay, tru than sé bi
hw hong hod&c bj nghlen nat. Mé hinh Iy thuyét trén
co thé giai thich t6t két qua mo phdng so.

Kich thwdc cla tru than rat khé xac dinh chinh
xac cho mé hinh khai thac véi viéc dé lai tru than
hep. Néu chiéu réng cua try than 13 khang hop 1y,
cac khe nt s& xuat hién va phat trién trong tru
than dan dén ro ri khong khi va tw chay than. Ngoai
ra, 16 doc via cla tang khai thac tiép theo nam gan
vi tri cire dai clia ap Iwc gi¢i han bén (swén) nén sé
gay ra dich chuyén manh va bién dang 1&n.

Chiéu réng cta tru than cho trong trwérng hop
nay co thé duoc biéu thi bing cong thirc sau [9]:

Bn2(X1+Xa+X3). (7)
O day: X4 - Chiéu réng cla viing déo trong tru than,
m; X, - Chiéu dai neo hiéu qua cla cap neo bén
héng 16, m; X5 - Chiéu réng an toan bd sung xem
xét tinh &n dinh cla tru than, theo kinh nghiém
bang khoang 30~50 % (X;+Xz), m: K - Hé sb tap
trung (rng suét;

m.2 'In{K.y.H+(C/tg(p)} @)
2tge" | (Cltgo)+o,

2.2.3. Khai thac khéng dé Iai try than bao vé

Trong sw phat trién nganh khai thac mé trén thé
gi¢i tr ddu nhirng nam 1950, viéc gilr lai dwong 10
canh khu virc da khai thac bang bién phap k¥ thuat
phd bién nhat trong khai thac mé la khong dé lai tru
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than bao vé& ma thay thé béng cach lap day bai cac
vat liéu nhan tao (str dung tru bdo vé bang cach
chén lap vat liéu nhan tao). Trong ky thuat nay,
duwdng 16 trede d6 dwoe gilr lai mot cach nhan tao

cho tang khai thac tiép theo bang cach @n vao
liéu chén, nhu trong hinh H.8. Ky thuat chinh cia
mo hinh khai thac nay la try than hep dwoc ay
thé bai cac vat liéu chén nhan tao. :
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H.6. M6 hinh khai thac voi viéc dé lai tru than hep
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H.8. M6 hinh khai thac voi viéc hinh thanh tru bao vé nhén tao
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Su phan bd trng suét trén try nhan tao twang tw
nhuw trén mot tru than hep. Chiéu rong thiét ké cla
tru nhan tao duoc tinh theo céng thirc [4]:

B [dej (©)

Trong do: Fe- Ap luc da vach tac dong Ién try nhan
tao, MN/m; ¢’ - Cwdng dd nén trung binh cua tru
vat ligu cheén lap, MPa; k - He sb an toan, xap xi
1,~1,2.

Viéc ap dung mé hinh khai thac nay co6 thé lam
giam khéi lwong dao 16 va gidm ton that than. Do
murc do tap trung (ng suat cao trén tru nhan tao,
codng viéc thuwc hién phirc tap va voi khdi lwong vat
liéu chén I&n nén sy phat trién md hinh khai thac
nay bi han ché. Do dé, bat budc phal tim mot
phuong phap khai thac phu hgp nham dam bao
hiéu qua, kinh té va an toan cho cac mé than ham
16 mot cach bén virng.

3. Giai phap &n dinh dwong 16 chuén bi khi
khai thac khong dé lai tru than bao vé

Phwong phap mé phdng sb cho thay rang, tru
than luén 1a mét khu viee tap trung (ng suét trong
so dd khai thac cot dai theo phwong. Sy truyén tai
rng suat gay ra bé’i |6 cho khai thac la ly do chinh
khién sw khong én dinh cua cac try than bao vé.
Céc ngh|en ctru da chi ra rang, tru than réng co lgi
cho sw 6n dinh dwéng 10, nhung lang phi dang ké
tai nguyén than. Mac du khai thac voi viéc dé lai try
than hep sé& giam dwgc ton that than, nhung
du’ong 16 trong so dé khai thac nay co xu huéng
khéng &n dinh. Do d6, co thé két luén rang tru than
la mot trong nhirng noi dé bi pha hly va bat on boi
moi treong trng suat xung quanh va la yéu té chinh
dan dén sy mét 6n dinh cta dwong 10 chuén bij.
Trong vai thap ky qua, viéc khai thac khong dé lai
tru than bdo vé béng cach hinh thanh try bao vé
bang vat lidu nhan tao da dwgc thr nghiém &
nhiéu mo trén thé giéi. Tuy nhién, try nhan tao nay

Mit cit ngang khu vire dlro'ng 1o

cling la mét khu vye tap trung tng suat gibng nhw
tru than hep. Ngoai ra, viéc thwe hién chen 16 kho
khan va tiéu thu khdi lwong Ién vat liéu nhan tao
lam try nén mirc do ap dung phd bién cla mo hinh
khai thac nay khong cao.

Trong so db khai thac cot dai theo phuo’ng,
viing sap dbd da vach 1a mét qua trinh dich chuyén
phtrc tap lién quan dén nrt v& da, sap db va phan
bé lai rng suét. B&i vi su bién dang cda 16 doc via
va sy dich chuyén da vach vung pha hoa ludn
dwoc lién két voi nhau, viéc truyén (rng suét tir da
vach ving pha hoa la nguyén nhan chinh cho sw
tap trung (rng suét. Phwong phap dé cai thién sw
dn dinh dwéng 16 bang cach loai bd tru than va lam
gian doan viéc truyén tai (ng suat nhu sau:

3.1. Phwong phdp cat da vach dinh hwéng

Trwéc khi khai thac 16 doc via va da vach cla cot
khai thac hgp thanh cu tric dam. Sau khi khai thac,
da vach vung pha héa cla 16 cho dan dén ha thap va
sap d6 do trong lwgng cla nd. Sy dich chuyén clia da
vach viing pha hda chéc chan sé tao ra lyc kéo 1én da
vach trén 10 doc via, do d6 gay ra su dich chuyén cla
khdi da vach nay. Néu luc kéo bi giam hodc ngan
chéan, tinh trang (rng suét clia duwdng 10 sé dwoc giam
bot. Phwong phap cdt da vach dinh hudng nham
gidm cac anh hu=0’ng noi trén dugc thé hién trong
hinh H.9. Khdng giong nhw khai thac cé tru bao vé
nhéan tao, dwong |0 trong phwong phap nay dugc gilr
lai bang cach sir dung chinh da vach sap dd. Sau khi
da vach bj gay, sv lan truyen (rng suét tr da vach
ving pha hda vao 10 doc via bj ngan chan. Theo
phuong phap nay, tru than dwoc loai bé hoan toan va
ap lyc lén da vach 1o chuén bj twong &ng giam di.
Ngoal ra, cac l&p da vach cla vung pha hda sau khi
sap do6 sé& chiu toan bd sw d& tai clia da vach co ban.
B&i vi pham vi chiu lyc clia da vach sap db Ion hon
nhiéu so v&i tru than hodc tru nhan tao, do do mirc do
tap trung (rng suét sé duoc giam bot sau khi dp dung
ky thuat nay.

: g oo
: " .' \a(-h Sap dO _‘ 1S e e A -
'Vﬂnn pha hoa Lé doc via LCII
i s = il
;=== Hudng khai thic
» H.9. Nguyén tac cia mé hinh khai thac st dung phuong phap cat da vach dinh hwéng

(khéng dé lai tru than béo vé)

D& pha v& da mo, hién nay phuong phap chu
yéu st dung van la no min. Tuy nhién, trong qua

trinh nd min, ndng lwong nd s& phan bo déu theo
tAt ca cac huéng. Do do, dé giam nhiéu va tao ra
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khe nit dinh hu’omg trong da vach, nang Iu’ceng nd
min dwegc diéu khién tich cuc bang cach s dung
éng dinh hwong nang luong nd (bdng nhwa PVC
co duc 16 dé dinh hwdng dong nang lwgng nd). Vu
nd tao ra cac loai khi téc dé cao, nhiét dé cao va ap
suét cao, hoat doéng manh mé theo hudng dinh
trwde, nhuw trong hinh H.10. Cac nghién ctu da chi
ra rang, phwong phap cat da vach dinh hwéng
khéng chi ¢ thé bao vé da vach 16 chuan bi khdi bi
Xao tron, ma con thuan lgi cho da sap db.

Puong khe nirt

N
\ .
Ong dinh huéng nang luong né

H.10. D:eu khién chi déng suw lan truyén vét nut
bang éng lién két nang lwong: a - Phuong phap
né min théng thuong. Cac vét nut do nd min
lan truyén theo cac huéng ngau nhién, trong
fruong hop nay da vach Io chuan bi c6 thé bi
hw hai; b - Phuong phéap né min dinh huwoéng.
Céc vét nit do né min lan truyén theo huéng
xac djnh trude, trong truong hop nay da vach 16
chuén bj c6 thé duoc bao vé tét

3.2. Phén tich dé 6n dinh cia dwong 16 bang
cdch st dung phwrong phdp cat da véch dinh hwoéng

3.2.1. Phu’o’ng phdp mé phéng

So dd md hinh hoa st dung phwong phéap sai
phan hu han dwa trén co hoc lién tuc, nén co
nhitng han ché trong viéc mé phong cac van dé
vung sép dé da vach. Nguwoc lai, phwong phap
phan t&r roi rac (PTRR) la mét phwong phap so
doéng. Cac khoi hodc thanh phan trong mé hinh
PTRR c¢ thé dich chuyén, xoay hoadc tham chi tach
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khéi mé hinh chinh. Do d6, PTRR dwoc ap dung
nhiéu hon trong viéc md phong cac van &2 nidn
dang khoéng lién tuc va lén.

Trong nghién ctru nay, PTRR da duoc si Jung
dé nghién ctru sy 6n dinh dwdng 16 trong cac dié
kién khai thac khac nhau. Cac diéu kign bign va
cac tham sb co hoc ciia mé hinh PTR~ giong rihuwr
cac diéu kién trong mé hinh & trén. Bz so 33 mo
hinh dwoc so sanh trong mé phong, nhur duoc
trinh bay trong hinh H.11 bao gdm: Ma ninh khai
thac véi viéc dé lai tru than hep 5 m; mé hinh khai
thac khéng dé lai tru than bdo vé vz s;r dung
phwong phap cét da vach dinh hwéng: md hinh
khai thac khong dé lai tru than bao vé ma & “i‘; s
dung phuwong phap cat da vach dinh huong

Dé dinh luvong sw 6n dinh cla d,_ g 10 rong
céac diéu kién khai thac khac nhau, cac @&m giam
sat duoc thiét 1ap twong ung O gilra noc due '; 0.

3.2.2. Phéan tich tinh én dinh ciuz dwon rong 10
trong mé phéng

Hinh H.11 cho thay hinh thai ciu =uc cia
dwdng 16 va chuyén vi doc clia @& vach s=u khi
khai thac. Trong mé hinh khai thac véi wiac 32 13
tru than hep, c6 mét cau tric da vach =0 22 phia
trén tru than dé gay ra sw tap trung mg sudt va
bién dang. Khi tai trong cla try than khang =2 chiy
dwoc ap lwc da vach, mot hién trong «néng én
dinh s& xay ra. Nhw dwgc thay trong hinn = 17 2.
tru than ré rang da bi bién ~dang GL._ ap hrc d3

vach nai trén. Gia tri vong téi da ciz G2 va-n 2n
dwong 16 1a khoang 835 mm trong so :‘i dau 8En

So v&i mé hinh khai thac véi viee é2 =
hep, @6 ha véng da vach trén duong 16 chuzn -
khoang 66 % xuong con 283 mm sau ¥ =c
phuong phép cét da vach dinh huédng. Se- ki g3y
trang thai dich chuyén cla dudng 10 va &2 vaor v g
pha hda tré' nén it lién k&t hon. Da vach .':; pha hda
da tré thanh dai da chén doc theo dwong g3y D3 G4
nay hé tro d& tai hiéu qua cho da véach co ban giip
giam do véng clia da vach trén noc 16 chudn & —on
nlra, néu da véach khong bj gay, da vach ¥2 © “oc
via bi sup ciing v&i mai vom pha héa, nh 0
H.11.c. Lwong da vach bj chung XUC"" B @ém
quan trac 1a khoang 1891 mm trong sor @o. Tir két
qua md phong, dac biét 1a so dd the ha = ~.°
cung, ching ta co thé hidu rang sy nGt va &2 =
da anh hwdng dang ké dén sy chuyén dang =iz 2o
tang da xung quanh. Khi thyrc hién phurc’": phap 3t
da vach dinh huong, da vach khong chi wong =t
mobi treong trng suat thAp ma con bi bign dang it
hon. Trong mét diéu kién dia chat nhdt dnm s -
dinh dwo’ng 16 béng phwo’ng phap cét da vach ann
hwéng tét hon so voi st dung phuong phdp « =
thac théng thwong.
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H.11. Hinh thai céu truc va bién thién dich chuyén trong céc diéu kién mé phéng khac nhau: a - Mé

hinh khai thac véi viée dé lai tru than hep; b - M6

hinh khai thac khéng dé lai tru than béo vé va stk

dung phuong phép cét da vach dinh huéng; ¢ - M6 hinh khai thac khéng dé lai tru than bdo vé ma
khéng str dung phuwrong phap cat da vach dinh hudéng

4. Két luan

Than la ngudn nguyén liéu hoa thach dugc st
dung cho hau hét cac nganh céng nghiép & Viét
Nam (dién, thép, xi mang, hoa chét,.. ) Do dd sau
khai thac dang dan téng I1&n, tai nguyén than dang
dan can kiét nén viéc khai thac than an toan va
hiéu qua c6 y nghia I&n dbi véi sy phat trién bén
vifng ctia nganh than Viét Nam. Tl cac két qua
nghién clru trén co thé rat ra mot sb két luan sau:

» Md phdéng cac mé hinh khai thac khac nhau
cho thay cac hoat dong khai thac c6 thé gay ra sw
tap trung (rng suét trén tru than bao vé. Khi chiéu
réng cla tru than 1a hon 30 m, ¢6 hai dinh (rng suat
dwoc phan bdé & hai bén. Khi chiéu réng tru than
giam, cac dinh ng suét di chuyén gan nhau hon
va dan dan hop nhat thanh moét. Trong qua trinh
nay, rng suét thang ding gay ra bdi hai 16 cho
khai thac, két-hop voi nhau va (rng suat tich hop
tang dan. Khi chiéu réng tru than nhé hon 10 m,
wng suéat ghép glam dét ngdt;

» » Trén co s¢ cac tdn tai khi khai thac dé lai tru
than bao vé, bai bao dé xuét phwong phap cét da
védch dinh huwéng trong so dd khéng dé lai tru than
bao vé. Trong phwong phap nay, hinh dang clia da
vach va ving sap db dwoc kiém soat tich cwe bang

- céth cét vach theo k¥ thuat né min dinh huéng, do

do lam gidm (ng sudt |én dwdng 16 chudn bij.
Ngoai ra, da vach sau khi séap dd doc bén canh 1o
doc via dwoc st dung mét cach hiéu qua trong vai

tro d& tai cho da vach co ban va do d6 khéng can
thém vat liéu chén 1ap nhan tao.

» Két qua nghién ctru cho thdy phwong phap
cat vach dinh hwéng co thé ngan chdn sw lan
truyén (rng suét tlr ving pha hda sang da vach [
doc via, do dé lam cho dwéng |16 6n dinh hon. Bién
dang cta da vach dwdng |0 gidm khoang 66 % so
v&i st dung phuong phap khai thac théng thwong.
Nhitng két qua nay cho thdy phwong phap cét da
vach dinh hwéng khéng chi co thé tranh 1ang phi tai
nguy&n ma con thuan lgi dé cai thién sy 6n dinh
cta dwong 16.0
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SUMMARY

The paper uses numerical simulation
method and analysis theory to assess stress |
| around the underground construction, on |
| coal pillars to study the stability of the |
underground construction. Research results |
| have shown that the protective coal pillars |

| has a great influence on the stability of the |
| underground construction and the loss of |
| resources. Therefore, the authors have |
| studied the method of none leaving the coal |
. pillar protection and the application of |
| directional rock cutting techniques. The |
| research results have proved the superiority |
. of this method compared to previous [
| methods in ensuring underground construction |
| stability and reducing coal loss. |
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Tir khéa: mo phdng sb, tham sé ctia neo, neo
chéng 1o than, bién dang khéi da xung quanh
duwong lo

Trach nhiém phap ly cua cac tac gia bai bao:
cac tac gia hoan toan chiu trach nhiém vé céc sé
liéu, ndi dung céng bd trong bai bao theo Luat Bao
chi Viét Nam

SUMMARY

| In this paper, used numerical method by
| simulation bolt support for coal roadway in
| Flac software and establish a model to |

| calculate and choice parameters of rockbolt. |
. From the simulation results with the based |
L on input conditions, analysis of deformation |
" surrounding rock roadway had presented. |




