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correspondingly. This paper is based on the geological conditions
of face 4108 of PingShou mine, employing the numerical model by
FLAC3D code, analysing the effect of great cutting height on the
law of stress distribution ahead of the face. When the cutting
height increases, the results of research have shown that: peak
stress redistributes further ahead of the face and its value
manifestly drops; the plastic deformation ahead of face significant
increases and the zone of plastic strain also expands. It is
therefore concluded that the variation of cutting height results in
the redistribution of roof pressure which contributes to the
control of roof failure and face stability.
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Ttr khoa:

Cong nghé ha trdn, than
ndc, trng sudt phia
trwdc, chiéu cao khdu

Khai thdc véi chiéu cao khdu Ién cho via day la mét xu hwéng
phdt trién trong céng nghé ha trdn than vdch. Khi chiéu cao lép khdu
tang Ién, chiéu day Iép than ha trdn gidm xubng, tir dé thay doi
trang thdi phdn bd tng sudt xung quanh 1o cho cting nhw thay déi
quy ludt sdp dé cua da vdch. Bai bdo dwa trén diéu kién dia chdt lo
chg 4108 mé PingShou, Son Tdy, Trung Qudc, st dung mé hinh sé
héa FLAC3D, phdn tich dnh hwdng ctia chiéu cao khdu dén quy ludt
phdn bé dp lwc phia truéc gwong lo cho. Két qud nghién ciru cho
thdy, gid tri tng sudt phia truwdc gwong 1o cho tiy theo tdc dd tién
guwong tdng 1én ma ciing tdng lén, vi tri ttng sudt lom nhdt phia
guwong dich chuyén ra xa so véi gwong than, hé s trng sudt tdp trung
cting theo téc dg tién guwong ma ciing tdng lén, viing dnh hwdng ctia
ttng sudt lom nhdt phia trwée gwong phdt trién rong hon, diéu dé
thudn loi cho qud trinh phd hily than ndc, tdng hiéu qud thu hdi than
néc ciing nhw ndng cao do 6n dinh ctia gwong 1o cho.

© 2020 Trwong Pai hoc M6 - Pia chat. Tt ca cac quyén dwoc bao dam.

1. batvan dé

Cong nghé co gi¢i hda ha tran than néc la
mot trong cac cong nghé dang dwoc ap
dung chu yéu dé khai thac cho via day &
cac nwéc khai thac than tién tién trén thé
gi¢i. Thuc tién cho thdy, 4p dung cong
nghé nay da nang cao dwoc san lwgng va
nang suat cua 10 cho. Tuy nhién, nhwoc
diém cta cong nghé nay la ton thit than
trong qua trinh ha tran than néc van con
rat 1é6n. Pac biét trong mot s6 truong hop
nhu khai thac via day dén rat day, via co6
dd kién c6 tir trung binh tré 1én thi co

ché pha huy, sap do va ty 1é thu hoi than
ndc sé bi anh huwdng rat 1on. Mot trong
cac giai phap nhdm nang cao kha ning
pha huy, sip d6 va hiéu qua thu héi cta
khoi than néc 1a nng cao chiéu cao khiu
cia may khau hay con goi la chiéu cao
khiu gwong (Bui, va nnk.,, 2020). Thong
thuong chiéu cao khiu ctia may khiu
trong 10 cho co gi¢i héa ha tran than néc
cia Trung Qudc tir 2.8 m cho dén 3.2m
nhuwng hién nay ciing da c6 réit nhiéu lo
cho ha tran than néc da dat dén chiéu cao
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khiu la 4.2m nhw Xinglong Zhuang,
TaShan, Da Tong, PingShou (Gong Pei lin,
2008). Thuec tién cho thay, khi chiéu cao
khau gwong 1én thi ty 1& thu héi chung
cdia 10 cho ting 1én, vi ty 1& thu hoi cta
phan than khiu may thwong dat dén
98% (He Fulin va nnk. 2011); Gong va
nnk., 2001). Tuy nhién, ty 1é thu hoi phan
than 1ép vach phu thuéc vao rit nhiéu
yéu to, trong dé c6 sw anh hwdng cia ap
lwc xung quanh 16 cho (Jun Wang, 2019).
Do d6, can thiét phai c6 nhitng nghién
ciru ti my vé sw phin bd rng suit xung
quanh 10 cho. Trong bai bao nay, tac gia
st dung phdn mém FLAC3D (Flacd2.0,
1996) tién hanh mé phdong qua trinh khai
thac 10 cho co gidi hoa ha tran than néc
4108, tlr d6 phan tich trang thai phan b6
rng suit va dich dong cta than va da
phia truéc gwong 10 cho.

2. Dic diém diéu kién dia chit - ky
thuat 1o cho

Lo cho 4108 thudc via 4, cd chiéu dai
theo dwong phwong 1a 2690m, Chiéu dai
16 chg 300m, dién tich khu vuc khai thac
la 80700m2, chiéu day via 6.9m, chiéu
cao khau la 3.5m, chiéu cao 16p ha tran
3.4m, ty 1é khdu-ha tran 1:0.97, buéc tién
guwong la 0.8m. Chiéu day vach truc tiép
tr 5.51~50.33m, trung binh 11.88m, mitc
dd nit né phat trién twong déi manh,
thanh phan chu yéu la da Thach anh. ba
tru truc ti€p day 0.5~4.84m, trung binh
2.88m. D4 tru co ban 13 da cat két, bot két
va thach anh, chiéu day 0.74~9.8m, da
thudc loai kién c6 trung binh. Pia ting
khu vuc khai thdc dwoc thé hién trén
hinh 1.
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Hinh 1 Pia ting khu vwc khai thac
3.Nghién ctru quy luat phan bd @ng
suit xung quanh lo cho co gi¢i héa ha
tran than néc khi chiéu cao Kkhau
gwong lon.

3.1. Xay duwng mo hinh

Can ct vao diéu kién dia chat 10 cho 4108
mo6 PingShou, st dung phwong phap
nghién ctru mé hinh mé phdng s6 hoa
bang phan mém FLAC3D, tién hanh phan
tich anh hwéng khi chiéu cao khiu gwong
lén dén kha nang pha hay va sip dd cta
than va da vach trong 10 che cling nhw sw
phin bd &ng suit xung quanh 1o cho.
Chiéu day cta via than va cac 16p da xung
quanh trong md hinh mé phong dworc l1ay
theo thuc té cia mo. Do goc doc via rat
nhd, & day coi nhw via ndm ngang, do vay
thiét k& mé hinh khong xem xét dén yéu
t6 goc dbc via. Ranh gi¢i 4 mat xung
quanh va mat day ap dung diéu kién bién
dich vi, trc la dich vi theo hwéng phap
tuyé&n bang 0. Mat phia trén 4p dung diéu
kién bién &ng suit. Kich thuwéc mo hinh la
250 x 270x 97m (dai x rong x cao), tai
trong cta cac 1ép dat da phia trén dwoc
bu bang tai trong twong dwong. Tai trong
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twong dwong dwoc xac dinh theo cong
thirc sau:

p=2_Hpg
Trong d6: H - Chiéu day cta cac 1ép dat
da phia trén, m;
P . Gia t6c trong trwong, ldy P =
9.81m/s2.
Tham s6 co ly cua da dworc 14y theo gia tri
trung binh phén loai dit da ciia mo.

Phwong 4n mo phong chiéu cao khiu cia
10 cho'1a 3.5 m, chiéu cao ha trdn 13 3.5 m,
chiéu dai khai thac theo dwong phuwong
l1a 200 m. Tinh chét co ly cta than va da
xung quanh dwoc thé hién trén bang 1,
md hinh ban diu thé dwoc thé hién trén
hinh 2.

Bdng 1. Tham s6 cua ddt dd trong mé hinh

| Mo6dun | Trong | dinh | Gocnai | C2OT8 40
A 12 Mat do khang lwong 0 . Khang
Tén lop < o két ma sat .

d/N-m-3 cat thé tich C/Mpa £/ kéo

K/Gpa G/Gpa p t/Mpa
Vach co ban 2500 32.49 9.67 6.37 28 1.31
Vach truc tiép trén 2500 255 10 6.12 38 1.3
Via than 1400 6.27 1.2 1 33 0.3
Tru truc tiép 67.87 23.6 3 15 23 1.93
Tru co ban 93.85 34.65 2.72 15.91 29 2.05
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a) Xay dung mo hinh
Hinh 2 M6 hinh m6 phéng qua trinh Khai thac 16 chg’

b) U'ng suat ban dau

3.2. Phan tich ng suit xung quanh 10
cho

M6 hinh m6 phong qua trinh tién guwong
10 chg, mdi lan thwc hién tién gwong
dwoc thwc hién 10 lan, mdi lan tién

guong 1a 20m, téng chiéu dai tién guwong
16 cho 1a 200m. U'ng suit phia trwéc
gwong 10 cho theo cic budc tién guwong
dwoc thé hién trén hinh 3- dwéi:
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Hinh 3 Phin bd @ng suit phia trwéc gwong 1o cho

Tw hinh 3 cho thdy, theo mirc do dich
chuyén cia gwong 10 cho, gia tri rng suit
tdp trung phia trwéc gwong 10 cho cling
tang 1én, khi chiéu dai tién gwong la 20m
gia tri rng sudt 1&n nhit la 2.27Mpa, khi
chiéu dai tién gwong dat 200m thi gia tri
rng suat lén nhat phia trwéc gwong 1o

chg 1a 5.35Mpa ting 2,35 lan. T vi tri
bat dau khai thac cho d&n 140m thi vi tri
rng suat lén nhat phia truéc gwong 1o
che ting tir 2m 1én dén 4m, khi chiéu dai
tién gwong 10 cho bat dau tir 140m tré
lén thi vi tri &ng sult lén nhit trudéc
guwong 10 chg dan 6n dinh véi khoang
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vi tri &ng sudt phia trueéc gwong 10 cho va hinh 4 va hinh 5 dwéi:

Bang 2. Bang gid tri va vi tri (tng suit phia trwéc gwong 1o che

dwoc thé hién cu thé trén bang 2, hinh 4

Khodngcachtién |, | 4o | ¢0 | go | 100 | 120 | 140 | 160 | 180 | 200
guong 1o chg/m
Gia tri ®ng suit

lomnhdt/Mpa | 227 | 252 | 281 | 308 | 328 | 333 | 326 | 341 | 35 | 553
Vi tri (rng suét

lom nhds/m 2 2 2 4 4 4 6 6 6 | 6

Pham vi anh 8 | 14 | 12 | 18 | 26 | 28 | 30 | 22 | 22 | 22
hwéng/m

Hesotaptung | o1 | 119 | 125 | 137 | 1.46 | 1.48 | 1.45 | 1.52 | 1.56 | 2.46
rng suit
6

Gia tri ing suat I6m nhat/MPa
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Vung dich dong cta da vach trudc gwong
10 cho tuy theo téc do tién gwong ting
1én ma ciling tang 1én. Khi 10 chg & bwéc
khau th& nhat, vung dich dong cua da
vach truéc guwong 16 cho la 8m sau doé
tang dan 1én va khi vi tri gwong 10 cho
140m thi vung dich dong ctia da vach
phia trueéc dat gia tri I¢n nhit 1a 30m, sau
dé giam dan va 6n dinh & khoang cach
22m. Hé s6 tng suit tip trung ciling
twong ng tang lén.

Nhw viy c6 thé thdy, khi chiéu cao 1ép
khiu 1én, gia tri rng sult phia trudéc
gwong vi tri &ng sudt lén nhat phia
guong dich chuyén ra xa so véi guwong
than, hé s &ng suat tip trung ciing theo
tdc do tién gwong ma ciing tang 1én, viing
anh hwdng ciia &ng suit lén nhat phia
trudc gwong phat trién rong hon, diéu doé
thuan loi cho qua trinh pha hiy than néc,
tang hiéu qua thu hoi than néc ciing nhw
nang cao do 6n dinh ctia gwong 10 cho.

4. Két luan

Can ctr vao két qua mo hinh cho thay, gia
tri &rng sudt phia truedc gwong 16 chg tuy
theo toc do tién gwong ting ma cling tang
1én, vi tri rng suat 16n nhit phia gwong
din dich chuyén din xa so véi gwong
than, hé s6 &ng sult tip trung ciing theo
téc do tién gwong ma cling tang lén, ving
anh hwdng ciia &ng suat lén nhat phia
trwéc gwong mé rong hon. Do vay, tang
chiéu cao khau c6 thé tao diéu kién thuin
loi cho qua trinh pha huy cta khoi than
noc, tr dé nang cao dwoc hiéu qua thu
hoi trong khai thac 10 cho.

L&i cdm on

Xin dwgc chan thanh cdm on sy giup do
cta Trung tam Khoa hoc - Ky thuat mé,
trwong Pai hoc M6 va Cong nghé Trung
Quéc da cung cip céc tai liéu dia chat va
phin mém @ng dung dé tic gid hoan
thanh ndi dung bai bao nay.

Dong gop cua cdc tac gia

Tac gia Bui Manh Tung hinh thanh y
twdng, cau tric bai bdo, hoan thién ban
thdo cudi cung. Tac gid Lé Tién Diing,
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s6 liéu va tham gia hoan thién ban thao
bai bao.

TAI LIEU THAM KHAO

Bui Manh Tung, Nguyen Van Quang,
Nguyen Phi Hung , Vo Ngoc Dung , Do
Hoang Hiep. (2020) Front Stress
Distribution Under the Impact of
Cutting Height to Caving Height Ratio in
Extra--thick Longwall Top Coal Caving
Technology. Journal of the Polish
Mineral Engineering Society.
http://doi.org/10.29227/IM-2020-02-
16.

FLAC3D2.0.( 1996) Itasa Consulting Group.
Ins. FLAC Version 2.0.

Gong Peilin. Surrounding rock cotrol
theory and application study of the coal
face with greater mining height,
(2008).China Univestity of Mining and
Technolory Press.P1-7

Gong Peilin, Jin Zhongming, Hao, Haijin,(
2001). Research on stability test for
fully mechanized mining support with
large mining heigh. Proceeding of
second international symposimum on
mining technology , P246-251.

He Fulian, Qian Minggao, Zhu Deren,
(2011). A study of the interaction
between supports and Surrounding
rocks in longwall mining face with large
mining height. Strata control and
Sustainable coal mining, P380-384.

Jun Wang, Pengqi Qiu, Jianguo Ning, Li
Zhuang, Shang Yang (2019) A
numerical study of the mining-induced
energy redistribution in a coal seam
adjacent to an extracted coal panel
during longwall face mining: A case
study. Enegy Science & Engineering,
https://doi.org/10.1002/ese3.553.

13


http://doi.org/10.29227/IM-2020-02-16
http://doi.org/10.29227/IM-2020-02-16
https://doi.org/10.1002/ese3.553

