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Két qua danh gia téng hop tri¥ lvong Bé than Péng Bac cho thay, trong téng sé 6,3 ty tan tri¥ luong
c6 khodng 2,1 ty tan (chiém 30,9%) nam duwdi cac cong trinh, déi tuong céan bao vé trén bé mét cua tinh
Quang Ninh. Bé khai thac hiéu quéd phén triv luong nay, trong khi van dam bao an toan cho céc céng
trinh trén bé mét, viéc nghién ctru, danh gia swanh huéng cla cac tham sé so db céng nghé khai théc
dén qua trinh djch chuyén, bién dang bé mét la cén thiét. Bai béo luan gidi lira chon phwong phép tinh
toan céc tham sé dich dong, tor do dé xuéat cong nghé khai thac hop ly cho phén triv luong ndm duéi céc
déi twong cén bao vé trén bé mét tai cac mé hédm 10 tinh Quéng Ninh.

Tir khéa: Cong nghé, anh hudng, tham sb, dich dong, déi twong, cong trinh, bdo vé, bé mat.

1. DPAT VAN BE

Theo két qua danh gia tdng hop trir lwong Bé
than Dong Bac cho thay, trong téng s6 6,3 ty tan triv
lwong dia chat cé khoang 2,1 ty tAn (chiém 30,9%)
nam phia dwdi cac cong trinh, dbi twong can bdo
vé trén bé mat nhw: ddi twong chra nuwéc, diéntich
quy hoach str dung dét, quy hoach rirng, quy hoach
vung cAm, han ché khai thac khoang san... cia tinh
Quang Ninh. Trong d6, khoang 582,4 triéu tAn nam
trong ranh gi&i cac dy an mé da dwoc phé duyét tai
Quy hoach 403, khoang 1,5 ty tAn hién chua duoc
quy hoach khai thac. Tuy nhién, d& dam bao phat
trién bén vitng nganh than, trong nhirng nam t&i,
can thiét phai huy dong phan triv lwong nam dwdi
céac codng trinh can bao vé trén bé mat vao khai thac.
Dé khai thac hiéu qua phan tri» lwong nay, trong khi
van dam béo an toan cho cac dbi twong can bao vé
trén bé mat, viéc nghién clru va danh gia sy anh
huwéng clia cac tham sé so dd cong nghé khai thac
dén qua trinh dich chuyén, bién dang bé mét 1a can
thiét. Cac phwong phap xac dinh cac tham sé dich
dong co thé thwe hién bang quan trdc ngoai thuc
dia; nghién cu trén md hinh vat liéu twong dwong
hodc st dung nhitng phan mém dé mé phéng va
tinh toan, xac dinh cac gia tri cta tham sé dich
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chuyén va bién dang bé méat dwéi sw anh huéng
cla qua trinh khai thac ham 16, tir d6 dé& xuét cong
nghé khai thac hop ly cho cac via than nam dudi
nhirng céng trinh cAn bao vé trén bé mat cho cac
mé than hdm 16 tinh Quang Ninh.

2. NOI DUNG NGHIEN clru

Hién nay, dé khai thac phan trir lwvong dudi cac
cong trinh can bao vé trén bé mat, chi yéu ap dung
coéng nghé khai thac diéu khién da vach bang chén
lAp khoang khéng gian khai thac phia sau 16 cho
(diéu khién da vach bang chén 16), nham muc dich
han ché murc dd sut lun cuc dai trén bé mat dia
hinh, cling nhw d@m b&o cac tham sb dich chuyén
dét da bé mat khong vuot qua gia tri gidi han cho
phép (cac gia tri gi¢i han dwoc xac lap trong [5]).
Trén thé gi¢i da ap dung nhiéu phuong phap thi
cong khdi chén khac nhau nhu: chén 16 bang thay
lwe, chén 16 bang khi nén, tw chdy trén nén 16, chén
16 bang co gidi... méi mdt phwong phap chén 1o cé
kh& nang chén l4p day khéng gian khai thac khac
nhau (hé sé co ngét khdi chén). Hé sb co ngét khoi
chénlo (hé séchénlo) thi dnh hwéng cta khai thac
ham 16 t&i cac coéng trinh trén bé mat khong dang
ké va nguoc lai.



NGHIEN Cl’U VA TRAO DOI

KHAI THAC MO ﬂ

Tal R e

a.Méy lién hgp dao 0 - khai thic

Coéng nghé khai thac bang chén 16 co ban da
gidi quyét dwoc van dé vé khai thac cac via than
dudi cac cong trinh can béo vé trong nhirtng nam
qua, dam bao an toan cho céac cong trinh trén bé
mat va gidm tén that tai nguyén. Vi du, dé bao vé
khu vuc dan cuw trén bé mat dia hinh, mé Wujeck
thudéc thanh phc“') Katowice cta Ba Lan da khai
thac nhirng via than & dd sau 360m, diéu khién
da vach bang chén 16 toan phan, phwong phap
thi cong khéi chén bang thly lwc, khau than bang
ddng bo thiét bi co gidi héa, san lwgng trung binh
cta 1o chg dat 400.000 T/nam. Tai nhiing mé than
& vung Donbass cla Lién Bang Nga, dé bao vé
nhiing cong trinh trén bé mat, cac mé da ap dung
so d6 cong nghé khai thac diéu khién da vach bang
chén 1o toan phan, thi cong khdi chén bang phuong
phép tw chay trén nén 16 [1]. Tuy nhién, céng nghé
nay con ton tai mét sé nhugc diém chwa duoc giai
quyét nhw hé sb chén 16 khéng dat dwoc 100% (chi
tlr 0,7 + 0,85), do vay van tao ra khoang tréng phia
sau |6 cho, dan dén hién twong dich chuyén dat da
phia trén khéi chén. Chi phi gia céng, van chuyén
vat liéu va thi cong khdi chén Ién, dan dén gia
thanh khai thac ctia 16 chg’ cao, mirc do hiéu qua
khai th écthép, tham chi khong c6 1ai. San lvgng va
nang suat lao ddng cda 16 cho thap, do chi phi thoi
gian cho céng tac thi cdng khéi chén 16n...

Dé giai quyét van dé trén, mot sb nudc trén
thé gi¢i nhuw My, Uc, Nam Phi, Trung Quéc va cac
nuwdc khac da ap dung cac loai hinh cong nghé
khai thac gwong 16 cho' ngan, diéu khién da vach
béng cac dai tru than (gitr vach trén cac tru than)
dé khai thac cac via than nam dudi cac cong trinh

b. Hé thdng van chuyén lién tuc
H.1.T6 hop dong bé thiét bi CGH cho dng nghé khai thac buéng - tru

can bao vé trén bé mat. Trong do, cong nghé khai
thac gwong 16 cho ngén dang budng - tru duoc
ap dung rong rai va phd bién hon ca. Cong nghé
nay ap dung cho diéu kién via c6 chiéu day t 0,9
+6,0m (tham chi I&n hon). Kich thwéc tru bdo vé
don 1& trong budng khau phu thudc vao diéu kién
dia ch4t md, phwong phap duy tri buéng khdu va
cébng nghé khai thac, théng thuwdng tr 6 + 20m,
twong ng véi chiéu rong budng khiu tir 5 + 10m
va céac budng khdu dwoc chéng tang cudng bang
céac vi neo. Td hop cac thiét bi st dung trong cong
nghé khai thac buéng - tru cé thé str dung cac loai
may lién hop dao 16 - khai thac (tich hop dau khéu
than va bd phan cao vo dé xic béc than gwong)
dé khau gwong; van tai than s dung toa xe dang
tw hanh hoac hé théng van chuyén lién tuc (mang
cdo, cau chuyén tai va bang tai); thiét bi khoan vi
neo (co6 thé thwc hién bang may hodc tha cong);
van tai than cho khu vyc khai thac st dung bang tai
két hop may nghién cép liéu. TS hop thiét bi CGH
phu hop v&i cong nghé khai thac budng - tru xem
hinh H.1.

Uu diém cha cong nghé khai thac bubng tru 1a
c6 d0 linh hoat cao, phu hgp v&i nhirtng khu virc
via c6 chiéu day va géc déc thudc loai 6n dinh dén
khdng 6n dinh (bién dong I&n), kich thudc khu vuc
tlr don gidn dén phirc tap, khéng phu hop dé ap
dung cac loai hinh cdng nghé khai thac guwong 16
cho dai. Chi phi dau tw cho day chuyén thiét bj khai
thac ctia cédng nghé budng - tru nhd, chi bang 30%
so v&i td hop thiétbi cho 6 chg dai trong cung diéu
kién. San lwong khai thac cta céng nghé budng
- tru dat khoang 200 nghin tan/thang, twong tng
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coéng suét khai thac 2 triéu tAn/nam (tai cac md
ham 16 ctia Trung Quéc, str dung t& hop thiét bi ctia
Coéng ty JOY). Han ché clia cong nghé budng - tru
khong pht hop véi nhivng via nguy hiém vé ct dédm
mé va cd tinh tw chay, tén that than theo cong nghé
I&n do phai dé lai cac tru bao vé.

Trén co s& phan tich cac wu, nhuoc diém cia
cac loai hinh céng nghé khai thac cac via than dwoi
cac cong trinh can bao vé, nhém tac gia dé xuét
céng nghé khai thac budng - tru dé khai thac phan
trir lvgng nam dwdi nhirng cong trinh can bao vé
tai cac mé ham 16 vung Quang Ninh. Céng nghé
khai thac budng - tru c6 ban chat twong tw nhw cac
c6ng nghé khai thac gwong 16 ngan (budng, budng
- thwong) da dwoc ap dung tai cdc mé ham 1o ving
Quéng Ninh dé khai thac cac khu vie via déc trong
nhiing ndm qua. Day 1a yéu t6 twong dbi thuan loi
khi trién khai cong nghé khai thac budng - tru vao
thuc té san xuét. Tuy nhién, d& nang cao muirc do
tin cay cta cdng nghé lwa chon, tién hanh nghién
clru (ng suét bién dang trang thai clia dat da mo
va dich chuyén bé mé&t cho mot diéu kién cu thé tai
mo6t mé ham 16 vang Quang Ninh. Theo d6, nhém
tac gid lwa chon diéu kién via 11 thudc mé than Nui
Béo (mé cé dén 225 triéu tAn ndm dwdi phwong
Ha Lam, Ha Trung, Ha Tu va Thanh phé Ha Long
[2]) dé tinh todn, xac dinh cac tham sé dich dong khi
khai thac bang cong nghé budng - tru. Thwc chat
clia van dé 1a xac dinh cac tham sb clia so dd cong
nghé khai thac, sao cho cac gia tri dich chuyén,
bién dang dat da bé mat nhé hon nhirng gia tri gioi
han nguy hiém. Cu thé tai Trwéng Pai hoc M6 -

St.Petersburg - Lién bang Nga da gi&i thiéu phan
mém PC “NEDRA” dé giai quyét van dé trén bang
thwe hién phwong phap phan t& hu han [7, 8].
Phan mém PC “NEDRA’ [7] thé hién chi tiét qua
trinh bién dang ctia d4t da trong giai doan giéi han
chét tai. Qua trinh do dwoc md ta trén co s&@ md
hinh co hoc ctia duwdng bién dang tuyén tinh, trong
do giai phwong trinh cta thuyét dan hoéi. Trang thai
dat da vuot qua gi¢i han do bén cla ching duwoc
danh gia bang cach st dung ly thuyét bién dang
clia do bén hodc mé hinh co hoc cla khdi da bién
dang. Dé thyc hién thuat toan trén, st dung cong
nghé may tinh chuyén nganh (PC “NEDRA”) lam
mé hinh khdi da md va trang thai trng suét bién
dang. Sé liéu d4u vao dé xay dung mé hinh la cac
tham sb cla hé théng khai thac, cac tham sb nay
duwoc tinh toan theo phuwong phap luan duoc trinh
bay trong tai liéu huéng dan Iwa chon cac tham sé
co hoc clia céng nghé khai thac gwong 16 cho' ngén
[6] phu hop voi gia tang ap Iwc trén cac tru bao vé.
Chi tiét so dd xac dinh cac tham sé clia cong nghé
budng - tru xem hinh H.2.

Theo so d6 hinh H.2, tai trong tac dong lén cac
tru bao vé don 1& trong budng khau va gitra cac dai
kh&u dwoc xac dinh dwa trén d&c tinh dich chuyén
cla khéi dat da dwdi anh hwéng cla quéa trinh
khai thac ham 16. Trong cong nghé khai thac diéu
khién da vach béng pha héa toan phan hoac gitr
lai trén céac tru than, dat da vach van c6 hién twong
dich chuyén va bi pha hady, hinh thanh trén bé mét
dia hinh vung anh hwédng. Ban kinh ctia vung anh
hudng trén bé mat dia hinh dwoc xac dinh béi géc
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Bang 1. Cac tham sd ciia cdong nghé khai thac buéng - tru (03 phuong an)

1Ll Tham s clia cdng nghé Phuong an 1 Phuong én2 Phugng dn3
1 D 80m 120m 200m

2 A 6m 9m 6m

3 X 42m 45m 5Tm

4 X 7m 8m 7m

5 Ton thdt than theo cong nghé, % 58 43 44

sap dé . Gia tri cha goc nay tai lan dau tién sap
dé da vach truc tiép tir 30 + 35°, cac bwdc gay tiép
theo, gia tri giam xudng con 25°. Dbi voi tat ca cac
I&p dat da phia trén vach truc tiép, gia tri géc o t
12 + 19°. Diéu d6 cho thay, géc sap db cua dat da
gidm dan theo huéng tir viing khai thac dén bé mat
dia hinh. Tai trong dwoc xac dinh trén chiéu dai l
clia cac khéi da nivt né va géc quay cla chang v,
chiéu dai ctia cac khdi da nay duoc lay bang kich
thwéc budc gay clia dam consol I&p dét da vach.
Trong hau hét trudng hop I =8 + 20m, trung binh
[,=12m.

h - Chiéu cao tru bao vé (bang chiéu day via
than khai thac), h= 3,6m. H - Chiéu sau khai thac,
H=150m. R_- D¢ bén cla Io6p da khong dong nhét
trong via, MPa.

h
ARV
<R 3

i

3,6
0,2
8

=3,9MPa

0.9
15

+

Via 11 c6 cAutao bdi3 1&'p, trong d6 I&'p thir nhat
co chiéu day h, = 2,5m, d bén nén R, = 3,0 MPag;
Iop thir hai c6 chiéu day h, = 0,2m, d6 bén nén R,
= 8 MPa va I&p thi ba c6 chiéu day h,=0,9m, do
bénnén R, =15 Mpa. Thay gia tri vao phwong trinh
sé nhzf?n dwoc cac gia tri clia dai lwgng Pqﬂ, P, phu
hop dé danh gia dd bén va tinh toan kich thwéc tru
b&o vé don I& trong budng khau.

n o xyxH x(4d+x)=k,xk xR, xxx(u+v><%) (1)

Viéc tinh toan kich thwéce tru bao vé gitra cac dai
khau duwoc thuc hién twong tw nhw dbi véi cac tru
bao vé trong budng khau. P

||
nxP, =P P =k xkxR xXxe " )

P, =yx[H x(X+1,+ H, xtgo)+(H—H,)x(X +D)| (3)

Trong do6: D - Chiéu rong clia khu vy khai thac,
m; - Trong lwong thé tich trung binh cda céc I6p

dét da tac doéng lén cac tru bao vé, y=2,5-102 MN/
m?3; X - Chiéu réng cla tru bdo vé gitva cac dai
khé&u, m.

Thay vao phuwong trinh sé nhan dwoc cac gia tri
clia dai luong P, P, phti hop dé déanh gia d6 bén va
tinh toan chiéu rong cuia tru bdo vé gitra cac dai khau.

By =12xyx[11, x(X +1,+ 11, <tgw)+(11=11))

X N

(4)

DPé danh gia tac dong cla qua trinh khai thac
céac via than bang coéng nghé gwong 16 cho ngan
dén bé& mat dia hinh, ba phwong an clia so d cong
nghé dwoc xem xét, cac phwong an khac nhau vé
kich thwéc khu vuc khai thac, kich thuéc bui‘)ng
kh4u, cling nhw chiéu réng cliia clia cac tru bao ve.
Chi tiét cac gia tri trén xem Bang 1.

Trong d6, chiéu rong cla budng khau (A) va
chiéu rong cta khu vuc khai thac (D) dwoc lay trén
co s& phan tich kinh nghiém khai thac cac via bang
guong |6 che ngén trén thé gidi; kich thuéc don
|& cta tru bao vé trong budng khau (x) va tru bo
vé gilra cac dai khau (X) duoc xac dinh bang tinh
toan. So dd chudn bi cho Via 11 md than Nui Béo
theo cong nghé khai thac budng - tru xem hinh H.3.

Trén co sé két qua tinh toan cac tham sé cia so
dd cong nghé, két hop véi cac gia tri dac tinh dét
da sau day duoc st dung nhw: M6 dun dan hdi cia
dat da E (MPa); s6 |6p dat datly 3+ 5, I¢p than 1
(E,); hé s0 Poisson cho tat ca déat da ap dung bang
0,3; dung trong cla dat da t 1,7 + 2,2 T/m3; lwc
dinh két ctia d&t da C (MPa); géc ndi ma sat trong
théng thudng 30°; dd bén kéo cla dat da khong
vuot qua 1/3C. Kich thuwdc ciia mé hinh dwoc thiét
ké v&i chiéu dai 600m, chiéu cao 240m, via ndm
& do sau 152m. Nhirng diéu kién gidi han bién &
bén trai va bén phai trong hwéng khdng co sw dich
chuyén theo dwdéng nam ngang, & bén duwéi theo
phwong thang dirng, & bén trén gi¢i han khéng han

CONG NGHIEP MO, SO 3 - 2021 Al
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H.3.Sa d6 chuanbi Via 11 mé than Nui Béo
theo so do khai thacbuéng - tru

H.4.6. M6 hinh danh gia trang thai iing sudt, bién dang clakhéi da

ché, két qua xay dwng mé hinh xem hinh H.4.
Phwong én 1: D = 80m.

H.4.9. Gia tri bién dang ngang (tuong ddi, chudn hoa dén 1000)

H.4.2.M& hinh phan tirhitu han, bao gom tir 35.000 phan ti

Phwong an 3: D = 200m
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H.4.10. Dwong dang tuyén ing suit (MPa, D =200m)
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3. KET LUAN

Phan tich két qua xay duwng md hinh trén cho
thay, gia tri bién dang ngang bé mét dia hinh ty 1&
thuan v&i chiéu rong khu vuc khai thac. Khi chiéu
rong khu vwc khai thac tang tir D = 80m, twong tng
V& gia tri bién dang ngang 1én nhat 0,012. (hinh 4.5)
lén dén D = 200m, gia tri bién dang ngang I6n nhét
dat 0,045, tiém can v&i gia tri bién dang ngang gidi
han cho phép la 0,05. Nhw vay, trong diéu kién Via
11, khi khai thac bang céng nghé budng - tru, dé
dam béo an toan cho cac cdng trinh trén bé mét,
kich thuwéc ctia dai khdu khéng duoc lén hon 200m.
Cung véi dd, cac tham sb clia cong nghé pham dam
b&o nhw: chidu rong budng khiu A = 6m; kich thudc
tru bdo vé don & trong bubng khAu x = 7m va kich
H.4.11. Giatri bién dang ngang (tuong ddi, chudn héa dén 1000) thwéce tru bao vé gitra cac dai khdu 51m0
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RESEARCH ON REASONABLE EXPLOITATION TECHNOLOGY
FOR COAL SEAMS UNDER THE PROTECTED OBJECTS ON THE SURFACE

IN QUANG NINH REGION
Tran Duc Dau, Le Van Hau

ABSTRACT

The Northeast coal tank reserves of 6.3 billion tons, of which about 2.1 billion tons (accounting for
30.9%) located under the works and objects to be protected on the surface of Quang Ninh province.
In order to effectively exploit this part of the reserve while ensuring the safety of surface objects, the
study and evaluation of the influence of mining technology scheme parameters on the process of shifting
and deforming the surface is necessary. The essay explains the method of calculating the displacement
parameters, thereby proposing reasonable exploitation technology for the reserves located under the
surface protected objects in Quang Ninh region.

Keywords: technology, influence, parameter, displacement, protected objects, surface
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