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\ ghién ctru quy luét dich chuyén, sap db cla
. I tran than, da vach cé y nghia quan trong dé
nang cao hiéu qua khai thac trong so dd
cong nghé 10 doc via phan tang. D& mo phong qua
trinh ha tran thu hdi than noc cac tac gia da st
dung mé hinh sé v&i phdn mém PHASE2 ap dung
cho diéu kién 16 cho thir nghiém cong nghé co gioi
hoa khai thac 16 doc via phan tang tai khu Ill via 14
NUi Khanh, mirc -50++70, mé Ha Rang. Phan mém
duoc xay dwng trén co s& phwong phap phan tor
hiru han va cac ly thuyét d6 bén khdi da cta Hoek
va Brown [1]. Két qua nghién ctru 1a cors& dé hoan
thién cac giai phap ky thuat, céng nghé dé xuat ap
dung trong qua trinh khai thac thir nghiém. :
1. Két qua nghién ctru trén mé hinh
1.1. Lwa chon cédc tham s6 va xdy dung mé hinh
M6 hinh dwoc xay dwng dwdi dang 2D c¢6 kich
thwoc 120x120 m, md phéng cac dbi twong: via

than c6 chiéu day trung binh 6,5 m; goc déc via
trung binh 56°; da vach truc tiép la sét két, day
trung binh 3,5 m, tiép gidp phia trén 1a I&p bot két
day 10,0 m, sau dé la Iop cat két day 18,0 m, sau
cung la I&p cudi-san két; tru trwc tiép 1a Iop bot két
day trung binh 18,0 m, sau d6 la cac 16p cat két,
cudi san két; hai I6 doc via phan tang tai cac murc
+30 va +41 [2]. Trong md hinh mé phéng, trin than
dwgc pha v& cwdng birc bang phwong phap nd
min trong 16 khoan dai, phan tang trén mtrc
+41++50 dwgc chdng gilr bang gia thay Iwc XDY,
phan tang duwdi mic +30++41 dwoc chong gtk
bang t& hop gian chéng KDT-2. Ung suét nguyen
sinh trong mé hinh la (ng suét do tac dung cla lwc
trong trwdng voi cbt cao bé mat dia hinh I4y trung
binh bang +300 m. U’ng suét theo phwong ngang
dugc lay bang (rng suét theo phwong thdng ding:

ov=c,=y.H (1)

Béng 1. Téng hop tinh chét co ly cta cac vat ligu dwgc dinh nghia trong mé hinh sé

Loai vat liéu G, T/m®* | E, MPa v o, MPa 9.8 | G MPa
Than 1,64 2000 0,25 0,1 28 Th
Sét két 2,65 3000 0,29 0,2 29 14
Bot két 2,66 4270 0,23 0,42 31,47 2,6
Cat két 2.71 4000 0,21 0,1 33,28 5,0
Cudi, san két 2,66 4000 0,20 0,1 33,5 48
Than, dat da sau pha hoa 1,70 30 0,07 0 30 0.
Than 1,64 2000 0,25 0,1 B 10

Ghi chi: G - Ty trong, T/m’; E - Mé dun dan héi, MPa; v - Hé sé Poisson; o - Cuong d khéng kéo,

MPa; ¢ - Goc n6i ma sét, do; C - Luc két dinh, MPa.

Than va céc lép dat da dwoc mo phong trong
mé hinh béng cac loai vat liéu dan hoi déo tuyén

tinh, theo ly thuyét Morh-Coulomb. D& mo phong
twong tw diéu kién ky thuat mo trong thwc té, mé
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hinh cé tinh dén dic diém nut né cla khéi da
trong ‘tw nhién, tinh chat co ly cla cac vat liéu
mo phong trong md hinh dwoc tinh toan giam
yéu bang su tro gilp clia phan mém Roclab
(Bang 1).

Qua trinh sap dé Iép than néc va da vach
dwoc xa8y dwng dua trén tiéu chuan pha hay cda
loai vat liéu dan hdi déo tuyén tinh (Mohr-
Coulomb). Trén mé hinh, ky hiéu “o” thé hién vat
liéu bi pha hdy do cac lyc nén hoac keo, ky hiéu
“x” thé hién vat liéu bi pha hay do lwc cit, ky
higu “®” thé hién vat liéu bi pha hay do ca luc
cét va lyc kéo. Moi mién bao quanh b&i cac
phan tlr hiru han da bj pha hay déu duoc coi la
ving sdp d5. Mé hinh sau khi xay dwng, mé
phéng xem tai hinh H.2,

H.2. M6 hinh s6 mé phéng hé théng khai thac 16
doc via phén tang tai khu Ill, via 14 NGi Khanh,
mé than Ha Rang

1.2. Khai thdc mé hinh mé phong

Mb hinh dwoc khai thac véi cac giai doan nhw sau:

% Giai doan 1 thé hién mé hinh & trang thai ban
dau véi trwong tng sudt tw nhién phan b déu
theo phwong ngang va tang dan theo chiéu sau;

*% Giai doan thir 2 thé hién da dao chéng 16 doc
via phan tang thir nhét tai méc cao +41 va chéng
gla thay Iwc tang cwong tai dwerng 16 nay. Lo doc
via phan tang mic +41 dwgc md phong béng cac
lwe phan phéi déu trén hong va nen 10. Gia trj cia
cac luc nay dwoc lay bang ap luc chdéng ban dau
cla gia thay lyc;

+ Giai doan thtr 3 the hién I&p than néc dwoc pha
nd cwdng bt bang nd min. Khi d6, toan bo I6p than
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noc véi chiéu day 10 m dwoc dinh nghia bang vat liéu
roi rac;

< Giai doan thir 4 mé phéng qua trinh ha tran
thu hdi than néc bing cach xoa Ian Iwot cac phan
tlr hiru han da bi pha hiy trén noc 16 doc via phan
tAng mirc +41 cho dén khi thu hdi hét chidu day Iop
than noc;

< Giai doan th( 5 thé hién gia thay Iwc & 16 doc
via phan tang mirc +41 da dwoc thu hdi va dao 16
doc via phan tAng mirc +30. Lo doc via phan ting
murc +30 duoc md phéng chéng béng dan ty hanh
KDT-2 véi céc Iuc phan phdi déu trén hong va nén
16. Gia tri cla céac lwc nay dwoc lay bang ap luc
chéng ban dau cla gian chéng;

% Giai doan thr 6 lap lai cac trinh tw khai thac
nhw trén déi véi phan tang ther hai. Dong thori,
trong cac giai doan nay tiép tuc quan sat dién bién
dich dong cla |&p than ndc va da vach.

1.3. Phén tich, danh gia cdc két qua khai thic
trén mé hinh sé

Quan sat trén mé hinh qua trinh khai thac theo
cac bwéce trén cho thay, & g|a| doan 1, tredng rng
suét xung quanh via than & trang thai tw nhién, ap
lc phan bbé déu theo phwong ngang va ting dan
theo chidu sau (H.3).

H.3. Trang théi (rng suat tw nhién cda mé hinh
triréee khi tien hanh khai thac

Qua trinh dao 16 doc via phan tang lam thay dbi
trang thai (ng suét xung quanh dwong 16, hinh
thanh ving (rng suét tap trung bao quanh bién 16
voi ranh gigi cach bién 16 khoang 3,0 + 3,5 m. Khéi
dét da nam ngay sat bién 10 chuyén tir trang thai
nén ép sang trang thai I& r&i va tai ving nay xuét
hién cac pha hly dang cét “x” va dang kéo “o”
(hinh H.4, H.5).
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H.4. Trang thai wng suat 7
xung quanh 16 doc via phan tang

tai khu vire gén bién 16 doc via phén tang

O giai doan 2, c6 két cau chong gilr tang cuong,
thé hlen bang céc lwc phan phéi déu trén thanh 1o
va nén 1o, gilp can bang trang thai (Png suét tai cac
khu vuc dwgc chdng gitb. Phan 16 tran-trén noc 10
hinh thanh ving pha hay hinh vom, c6 chiéu cao
2,5 m (hinh H.6). Khi tién hanh xéa cac phan to
hiru han trong vom pha hay cho thay, trang thai
ng suét clia I&p than néc phia trén ving bj xéa vé
co ban khéng thay déi so véi trwéc khi x6a ving
nay. Diéu d6 cho thay, khi khong tién hanh khoan
nd min thu héi than néc, chiéu cao 1&p than néc tw
sap db trén noc |6 doc via phan tang khoang 2,5 m.

Mat khac, khi thay thé 16p than néc bang vat liéu
réi rac dé moé phéng tran than bi pha nd cwéng birc
bang khoan ndé min ha trdn, ddng thdi xda phan
vom than ty sap db trén néc 16 doc via phan tang,
két qua cho thay toan bo I&p than néc da pha héa
xuét hién pha hiy “x” hodc “0” o” (hinh H.7.a).

Trong céac giai doan tir 3 dén 4, tién hanh mé
phéng cong tac ha trn thu hdi than néc bing cach
x0a lan lwgt cac I&p than tir dwéi Ién trén véi tién
dd 2,5 m dé quan sat dién bién dich dong cta da

H.5. Quy luét thay doi img suat

vach (hinh H.7.b, H.7.c, H.7.d). Két qua cho thay,
khi bat dau thu hoi than, mat phan vach truc tiép tai
khu virc ngay trén néc 16 doc via phan tang hinh
thanh cac pha hiy dang cat. Cac pha hay nay phat
trién thanh mot dai theo hwéng tao véi mat phéng
nam ngang mot géc 67°. Pay chinh & viing hinh
thanh bwéc gy ban dau cGa da vach truc tiép. Khi
thu hoi hét chiéu cao 16'p than néc da pha hoéa (10
m), viing khe nit nay phat trién manh hon, nhuwng
khéng dan dén sy sap db clia da vach truc tiép vao
khéng gian da khai thac. Piéu nay cho thay, tai
phan tang khai thac dau tién, chidu cao cla Iép
than ha tran nhd hon bwéc sap dé ban diu cla da
vach truc tiép. Tuy nhién, tai giai doan 5, khi thu
héi gian chéng tai phan tAng dau tién, cac pha hiy
trong da vach truc tiép phat trién manh va cho thay
vach tryc tiép bat dau sap db vao khong gian da
khai thac.

H.6. Chiéu cao trén than ty sap dé
bén néc o doc via phén tang

T giai doan 6, mé phdng qua trinh khai thac tai
phan tang tht hai vé&i trinh tw twong tw nhw da
thie hién tai phan tang thé nhét (hinh H:8). Tuy
nhién, ngay giai doan thu hdi dau tién, cac pha hay
da phat trién manh trong da vach truc tiép. Khi lop
than néc thu hoéi dat chiéu cao 3 m, xuat hién cac
ky hiéu pha hiy trong da vach tryc tiép, chirng té
da véach truc tiép da bat dau sap db. Diéu nay cho
thay, & giai doan nay, vach tryc tiép dé sap dd hon
S0 v6i giai doan khai thac phan tang dau tién.

Xem xét biéu dd mé td chuyén vi clia cac phan
t&¢ hiru han trong mé hinh cho thay, méc du da
vach tryc tiép da pha hiy, nhung trong toan bd qua
trinh thu hdi than ndc, chuyén vi tai khu vue than
da bj pha hay I&n hon rat nhiéu so véi tai khu vuc
da vach. Biéu nay chirng td than ludn xubng trwdc
da vach. Két qua nghién ctru nay phan anh ding
dang dién bién tai thuc té hién trweng khai thac.
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H.8. Qua trinh ha trén thu héi than néc tai phan tang thir hai
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Bl cin

2. Két luan

Tir cac két qua nghién cu trén mé hinh sb cho
diéu kién cOa khu Il via 14 Nui Khanh, mé Ha
Rang, cd thé dwa ra mot s6 nhan xét nhw sau:

% Chiéu cao I&p than ndc tw sap dé phu thudc
vao tinh chét co Iy cla via than. Trong mé hinh
nghlen clru, gia tri nay la 2,5 m. Do d6, trong didu
kién cltia khu vyc khai thac thu nghiém, can thiét
phai &p dung giai phap lam yéu trAn than cuwéng
bwc bang khoan né min;

% Khi bat dau khai thac tir phan tang the hai tré
di, da vach truc tiép sé dé sap dd hon so véi giai
doan khai thac phan tang dAu tién va khi da vach-
than cung sap dé, than luén dich chuyen xubng
trwdc da vach. Diéu nay cho théy, trong diéu kién
via déc, qua trinh sap d6 cua da vach khéng anh
hwéng nhiéu dén dong than thu hbi.0l
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SUMMARY

The paper presents the results of

research on the numerical model for the rule

of collapsed coal roof and stone walls. The
research results are the basis for perfecting
a mining technology along stratified seam
using self-propelled rig against lowering the
ceiling with texture coal recovery. :

NGHIEN CUU UNG DUNG...
(Tiép theo trang 28) ?

Diéu nay duoc ly gidi la do dong c"g’ co tudi tho
da lau, nén lam tang cac tén hao co, tdn hao Cuy,
Cu; va cac ton hao phu khac.

Két qua nghién ctru co thé trién khai (ng dung
trong thue té san xuét, cho cac don vi chuyen slra
chira, ché tao, van hanh may dién va thiét bi dién.
Goép phan giam chi phi nhan cong, rat ngén thoi
gian do va thir nghiém, nang cao dé chinh xac va
tin cdy. Cac két qua cling cé th& dwoc ding lam
md hinh thyre hanh, thi nghiém, thyc tap cho sinh
vién thudc chuyén nganh do lwéng, didu khién va
tw dong hoéa.O
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- SUMMARY

The article refers to the application card
. NI myRIO-1900 and software LabVIEW to
| design a testing model for 3-phase
. asynchronous motors. The authors have
. studied the theoretical basis, explore the

- existing equipment, combined with measurement
. algorithms and programming in LabVIEW
. data acquisition. As a result has built a
model capable to be used for the electrical
machinery manufacturing enterprises as

. well as catering for the training of students
- in the specialty of electrical engineering.
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