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Do vi6c ti6n hanh khai thdc n6n Ong luc t4p trung
d phia trLrdc guong ld cho tr.rong il6i l6n. Khi dat d6n
cuong d0 gioi han, than n6c sO f5t dAu b! pha hty,
phat sinh cac khe nut, theo sr.p dich chuy6n cria ld cho
thi cdc.khe.nu,t trong than n6c cang manh, phd hty
c0ng din dan tang l6n. Truoc khi than n6c dat dugc
cuong dQ phd hty thi sr,u phdrt tri6n cia qua trinh ph6
hrly al6 quy6t dinh bdi Sd, tang l6n cria 6p lHc tga, cdn
sau khi xdy ra phd hty thi que trinh phd hriy than n6c
lqi quyet dinh bdi sr,r tdng l6n cria su bi6n d6i than
n6c, ct6ng thdi vdi sLr tang l6n cua su bi6n d6i d6 ta
cLlong dO dAn d6n gidm. Vi thC, khi su bi6n d6i than
ndc va cLpong d0 giem den mQt gidi han nh6t dinh thi
ch,o th6y xiiy ra qu5 trinh phd hiy. Tu cl6 cho ring co
th6 ding gi6 tri bi6n d6i cta than n6c (hoac muc d0
phdt tri6n crla ciic khe nu't) d6 m6 td muc dQ ctia qu5
trinh phe hiy than n6c.

Khi khai thec co gi6i h6a tt6ng bO thu hdi than n6c,
que trinh s?p d6 ctla than n6c la kCt qua cia su tac
dung luc ch6ng gitr cria gidrn ch6ng, ap luc cia d5t d6
v6ch truy6n xu6ng vd 6p luc tua. Cin cr? vdo su phdt
tf 4n crira cric khe nu,t than n6c, m0c dQ cta qu6 trinh
pi'rd hriy, ld chq dlch chuy6n theo phuong c6 th6
ph6n chia than n6c thdnh 4 ving phe hiy nhu hinh
H.1. Theo d6 c6 th6 thdy, tir tru6c guong ld cho d6n
ving da khai thac thr? tlr nhLr sau: ving phia trudc
guong ld cho (kh6i than nguyCn), ving b5t tlAu qu5
kinh ph6 hriy, ving ph6t tri6n c6c khe n0t va fing
sQp d6 cia than n6c. Do dac tinh v6 dich d6ng cia lo
chq, than n6c sE lAn lLpot trei qua 4 ving n6i tren, phii
hty dAn d6n phdt tri6n cho d6n khi sap d6 X6y ra. Khi
di6u ki6n dia ch6t via vd di6u kiQn khai thec ihay d6i
thi pham vi cdc vtng phd hriy sE kh6ng gi6ng nhau.

2.2. PhAn vitng qud trinh phd hiy c{ta than n6c
Nhu phAn trCn da bi6t, budc sap d6 crla than

n6c kh6ng nh0ng quy6t clinh bdi cuong dQ cria
via than md cdn li c6c l6p trong via than, sr,r

kh6ng ch6 qua trinh ph6t hi6n cdc khe nrlt, vi vQy
tr6n co sd quy lu6t ph6t tri6n cdc khe nut cta
than n6c trong qua trinh sap CI6, 5p dr,rng phuong
phdp luc hqc a6 tien hanh phan tich qu5 trinh ph5
hriy cria than n6c. Cdn c0 vao sg phan tich trCn,
dong thoi dqa vio thuc t6 v6 qu6 trinh dich dong
crla lhan n6c trong Id chq khai thdc co gi6i h6a
d6ng b6 thu h6i than n6c c6 th6 ti6n hdnh phdn
ving cria qu6 trinh pha hny d6i v6i than n6c, ph6n
ving than n6c du6i didu ki6n vC dO cung via than
khdc nhau th6 hiCn tren c6c hinh H.2, H.3 vd H.4.

Tu hinh H.2 d6n H.4 co th6 nnan thdy rdng, d6i voi
c5c via than co dQ c&ng khec nhau thi qu6 tfinh phd
hty than n6c khi khai thdc co gioi h6a it6ng b6 co t6n
tai su khAq bi6t tuong d5i tdn. Virng khu6ch tdn (ving
vd vun) cria than n6c mCm y6u dE nim d phia trudc
guong ld cho, d6i vdi via than crlng thi ving vO vun 6
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H.2. Phen ving vd quA trinh phA hiy cia than n5c
mem yeu: A - Ving bi6n dang den hoi: B - Ving
bi6n dang d6o: C - Ving sdp d6 cia hhoi than

phla sau xd n6c vd kh6 hlnh thdnh virng vd vun (ving
khudch tdn), nhung khi than c6 d6 crlng trung binh thi
do ld di6u kiQn l!'tuong d6 ha tran thu h6i than.
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H.1. Qud trinh pre tu)y.cia than noc: 1 - Kdt qud
phen fich ly thuy* 2 - Kdt qud quan trac hidn tru:vng:
A - Vung kh5i than nguyen phia truoc ld chct; B -
Vnng bat dAu qud nnh phA huy; C - Ving ph1t ti€n
cAc khe nut; D - Ving sap d6 crta than noc; a - D6
th! phAn b6 bien d6i nan n6c; b - phdn b6 hA s6
phA hiy keo: c - PhAn bo hQ s6 phd hiy cAt
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Trong qu5 trinh khai thec via than cGng bdng
c6ng nghC co gioi hoa. d6ng b0. v5n de chu y6u
cAn gidi quy6t ld ltrm th6 ndo d6 nAng cao hi5u qua
viec thu h6i than n6c, cdn khi khai thac cac via than
m6m thl v5n tl6 ch0 y6u la duy tri vd bdo v6 tinh 6n
tlinh crla than n6c vir v6ch gAn guong ld cho-.

3. Quy luat sip d6 cta vich gin guong lo cho
co gioi h6a d6ng bg thu h6ithan n6c

. Y6u c6u trong cong ngh6 khai th6c co g oi h6a
d6ng b6 thu h6i than ld than n6c d phia truoc gidn
ch6ng phrii ddm bdo 6n dinh. nhung o diir^g sau
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4.1. Anh htrung cha diiu kiq ttt nhi6n via than

fii voi qud tinh s?p d6 vdch gdn gtwtg td chq
Do clqc cli6m c6u tao. k6t cdu vd cuong tl6 cria

via than, duoi tdc dqng cta 6p luc m6 s6 c6 qu5
trinh sQp d6 khdng gidng nhau, cuong dO cria via
than tuong d6i thep hoec m0c d0 nut n6 trong via
tuong tl6i nhidu thi r6t d6 x6y ra hi6n tuong s6p d6
vdch g6n guong. Cdn &hi cudng tlQ cia via than
tuong tl5i cao hodc tinh 6n tlinh cria via tuong d6i
t6t thi thOng thuong hi6n tuong sap d6 vdch g6n
glrong ld cho kh6ng th6 xiy ra. Tinh cl6n dnh
hudng cria c5u tao dia chdt va m6i truong tr6m
tich, tinh 6n dinh cia via than tuong d6i thi hong
cing mQt ld chq crl.ng c6 th6 tdn tai su kh6c biet
tuong d6i l6n, vi th6 phuong phAp qudn l1i vdch ld
chq phai theo su thay tl6i coa tlidu kien dia chAt via
than ma kip thdi di6u chinh, d6 dat duoc su di6u
khi6n vdch c6 hieu qua t6t nhet.

4.2. Anh hrfurg cha t?ng thdi cdng fric cha gidn
cn6ng d6i voi sgp dd vdch gin gtrcng td chq t2l

Than n6c phia h6n guong ld vd 6n dinh tr6n
gian ch6ng chuy6n thtrnh ph5 hriy sau gidn ch6ng
th6ng thuong la do gian ch6ng hodn thAnh, vi th6
t6i trong ch6ng giO cria giirn ch6ng vd trang thai
c6ng t5c kh6ng nhirng didu khi6n duqc qud trinh
phdt tri6n cria vrirng phd h0y than n6c phia tr6n
vdch gAn guong ld cho md du6i tli6u ki6n nhSt
dinh c0ng co th6 trd thdnh nguyen nhan gay ra
hi6n tuong sQp tl6 vdch gAn guong ld cho:

.! Tir ph6n b6 ph6 hriy bi6n dang cia than n6c
dudi trAng thdi ch6ng gii] kh6ng gi6ng nhau cho
th5y: khi tdi trgng giAn ch6ng tuong. d6i nh6 thi
bi6n dqng cua than n6c trCn vdch gAn gLrong ld
chq x6y ra tLrong d6l t6n, r5t d6 xdy ra s6p d6
v6ch; cdn khi tdi trong ch5ng gi0 cria gidn ch6ng
tuong tt6i lon thi gi5 ki bi6n dqng cia than n6i
tuong tl6i nh6,. hlc nay than noc gAn guong ld
cho tuong d6i 6n tllnh. Do d6, luc ch6ng gi0 ban
d6u thuc t6 ctia giirn ch6ng thu h6i than n6c th6p
tao thanh nguy6n nhan ch0 y6u cia sQp d6 v6ch
gAn guong ld chq, vi du nhu khi tdi trong ch6ng
g1O cOa gidn ch6ng nh6 hon 1800 kN thi sU sap
tl6 vdch g6n guong ld chq thuong xdy ra; cdn khi
tai trong ch6ng giO cria gidn ch6ng ldn hon 2100
kN thi trang th6i v6ch gAn guong ld cho bi6u hi6n
r6t 6n dinh;

n Du6i ati6u ki6n viich sap d6, khoang cech bi
b6c 16 cia vdch gAn guong c6 dnh hudng 16 r6t
d6n tinh 6n dinh ctja v6ch gin guong. Tu vi6c
quan trSc tai hiQn trLrong cho th5y, quan hC.d6 cao
sap v6ch vd khodng cech bi b6c 16 crla vach trong
ld chq khai th6c co gi6i h6a rl6ng b6 duoc th6 hien
tr6n hinh H.5: khi kho6ng cach bi b6c 16 crla v6ch
nh6 hon 1200 mm thi chi6u cao sap vach thay d6i

tuong d6i bing phing, con khi khodng c6ch bi b6c
16 crla vdch lon hon 1200 mm thi chi6u cao sQp
v5ch r5t l6n;

.i. Cdn crl vdo thuc tC ttr5y rang, quan h6 v6 chi6u
cao s6p d6 vdch gln guong va dQ d6c cia gidn
ch6ng th6 hicn tren hinh H.6. Trlr hinh v6 c6 th6 nh6n
th6y: khi tl6u xd th5p thi theo mric dO ting d6 d6c cua
xd t6c dQ chi6u cao sap vech c0ng teng, trqng thAi
v6ch g6n guong biCn d6i v6 crjng l6n; mn khi dO d6t
xa lon hon 5 ato thi trqng thdi ld chq bit clau thay d6i;
khi g6c d6c crla xd ttr 0--5 d6 thi m0c dQ sQp vdch
cia ld chg tuong d6i nh6
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H.5. Anh hudng cia khoAng cAch vech
b! b6c l0 d6i vdi hi6n tuong s6p vdch
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H.6. Anh huong cua g6c d6c xd n6c d6n hidn
tupng sqp v1ch gAn gtwng ld chct

4.3. Nguyen nh1n ddn ddn chu kj, xdu cia
sQp viich gAn g.uong td chE

Trong hau h6t cdc ld chE khai thdc co gioi h6a
d6ng bQ thu hdi than n6c, qua trinh sap vdcl^ 3dn
gLyong lo cho thi th6ng thuong d6u phu thuoc vao
m6i quan he biCn d6i tuong h6 giira gitrn ch6rg va
d6 m6 vdi ld guong ld chq, hon n0a gi0a ba quan
hG ndy hinh thinh m6t chu ky x5u duo-c ac: e
nguyen nhan gdy ra s6p vach. HiCn tucng ld
guong ld chq teng tuong Ong vdi khodng mch bi
boc 16 crla v6ch, khi dqt dCn m6t gjol han n-;: Jinh
thi tat yeu sC xdy ra sap vech. llc nay rac :-anh
hiQn tLpong r6ng n6c, lam cho gian ch6ng g il. khd
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After analyzing breaking characteristic
and process of roof coal in fully mechanized
sub-level caving mining face, roof falling
mechanism of face area is revealed tentatively.
It is put forward that the combination of
advancing broken zone of roof coal to ahead
of the faceline and influence of some inducing
factor is direct cause. So main technology
approach and measures of controlling roof
falling of face area are advanced. With these
measures, a satisfied effect of controlling
roof falling has been procured in practice,
consequently, a key technology of controlling
roof falling in subjevel cavingface is formed
in the paper.

SUMMARY

SUMMARY

The paper presents some research
results on theory of two methods: Carrier-
based Pulse Width Modulation (PWNI) and
Space Vector Pulse Width Moduiation
(SVPWM) to three-phase synchronous motor
controlling. The suitable controlling algorithm
and an experimental model in laboratory are
developed.
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m6y kh5u phdi c5t v6ch bdng phing, rt6ng thdi
phai kip thdi ldm sach than nhO ra d phia tr6n phia
xd n6c, lErm cho xd vd vdch ti6p xric t6t nh5t.

* CAn phdi quan tr6c hang theii gidn ch6ng vd
ho?t dong crla vdch, du b6o atuoc tai nqn tl6m tarng
t6n tai cia sdp vdch, 5p dung biQn ph6p thich hqp
vd kip thoi xr) l1i nhung noi c6 s6p d6 vdch nh6.

t Trong ld cho c6, fiich ddc bi6t toi vqn vir bd
rdi, cAn phii dtng ch6t gia c6 tt6 tdng su ti6n ker
c0a kh6i than o guong ld va trCn vdch d6 nAng cao
tinh 6n dinh ctla vdch g6n guong ld cho.

.:. Teng cudng c6ng t6c qudn lf ld chq, d6 c5c
thi6t bi luon lu6n d rrqng th6i t6t, dem bdo gidn
ch6ng ld cho hoat dQng binh thudng, hon n[ra sau
khi xdy ra sap vach trong m6y chu kj, girim thi6u hq
tran than, ltrm cho quan hQ tuong h6 gi0a gian
ch6ng vir vzich hinh thanh chu ki, t6t.

6. K6t tuan

Du6i m6t vdi didu ki6n, s6p d6 vdch gAn guong
trong ld cho khai th6c co gi6i h6a tl6ng b6 ha trAn
thu. h6i than da hd thanh nguy6n nhdn cht y6u hqn
chC ld chE khai thdc v6i sdn luong ve hi6u qua
cao. Di6u khi6n sAp tf6 vdch gAn guong ld cho va
n6ng cao khd ndng sap d6 than n6c cung Cl6u c6 1i

nghTa quan trpng nhu nhau trong khai thac. Vi vay,
trong qua trlnh tri6n khai va mO r6ng k! thudt khai
th6c co gi6i h6a il6ng b6 d vr)ng than Qudng Ninh
cAn phdi coi trong d6 cao khai th6c, tr)r d6 moi tam
cho c6ng ngh6 khai th5c co gi6i h6a d6ng b6 thu
h6i than n6c phet huy duoc tec dung vd nang cao
duqc hiQu qua va san luong.

Cdn c* vdo nh&ng phan tlch ve nhirng phuong
phdp rfi6u khi6n tr6n, ld cho khai thSc co gi6i h6i
d6ng b6 thu hdi than n6c thu6c md than Halam da
ti6n hanh ep dung tai thLpc t6 d6 di6u khi6n su sdp
d6 crla vdch gAn guong va da dat duqc hi6u qud
t6t. Ddng thoi, phLrong phep nay cdn c6 tec dgng
tich cuc trong nhirng di6u ki6n dia ch6t tuong tu.-
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