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Tém tit: Qud trinh khai thac ham 16 tao ra cdc khoang khong gian trong trong long dat, lam
thay d6i trang thdi can bang ung sudt ti nhién trong khéi dat da mé sinh ra cdc bién dang
dung: nghiéng, cong, van va bién dang ngang: co, dan, xé dich. Sw bién dang va dich chuyen
nay c6 thé dan t6i hinh thanh cdc vung sut lin, sap 1o, bién dang tap trung, nut né va thém
bdc trén bé mat dia hinh. Do do, dé dam bdo an toan khi thiét ké khai thac ham 16 mé Khe
Cham -1V nam dwdi moong 16 thién thi viéc xdc dinh thoi gian bién dang nguy hiém cua dat
da la rdt quan trong. Chinh vi vy, bai bdo dwa ra két qua tinh todn theo phirong phdp nghién
cieu ciia Vién VNIMI (Lién Bang Nga) 1am co s xdy dung ké hoach khai théc ciing nhw su
phoi hop nhip nhang va dam bdo an toan gitka khai thac ham 16 va 1§ thién tai mo.

Trong ranh giéi khu mé Khe Cham II-1V
do Cong ty than Ha Long quan ly tham do va
khai thac, cac via than phan bd tir via 10 tro 18n
duoc qui hoach khai thac 19 thién (mo 1§ thién
Cao Son) con cic via than tir via 9 tr& xudng sé
dugc qui hoach khai thiac him 10. Nham dép
ung san lugng theo ké hoach, via 9 phia Tay
Bic ciia mo s& duoc khai thic bing phuong
phap ham 16 trudc khi khai thac 16 thién via 10
phia trén, con cac via khac nam duéi s& dugc
khai thac him 16 sau khi qua trinh khai thac 16
thién phia trén két thiic. Vi myc dich giam chi
phi cong tac khai thac va han ché sy tac dong
cua qua trinh dich chuyén, sut lan bé mat mo
khi khai thdc ham 10, cdc nha thiét ké lya chon
khai théc via 9 (V.9) bang cong nghé ham 10
theo hai phuong an sau:

1 - Viéc khai thac 19 thién céc via than phan
bd & phia trén dugc thuc hién sau khi cong tac
khai thac ham 16 via than V.9 & phia dudi da két
thuc tir 5 + 10 nam. Vao thoi ky nay, qua trinh
pha huy, sut ltn cta tap da phan b tir vach cac
16 chg dén bé mit bd mo 16 thién gan nhu da
duoc 6n dinh tré lai. Do vay cong tac quan tric
va danh gia trang thai 6n dinh bo mé 16 thién va
cac bo cong tac duge thuc hién gidng nhu & cac
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khu vyc khi chua c6 hé thong khai thac ham 10
¢ phia dudi.

2 - Viéc khai théc 1 thién cac via than phan
bd & phia trén dugc thuc hién sau giai doan két
thiic thoi ky bién dang sut lun nguy hiém do hé
thong khai thac ham 10 via than V.9 gay nén.
Tuy nhién qua trinh dich chuyén coa tap da
phan b tir vach céac 16 chg dén bé mat bo mo 16
thién van con anh hudng tiép tuc trong mot thoi
gian nita. Vi diéu kién nhu viy, cac bo cong
tac cua mo 19 thién nén dé thoai hon va thuong
Xuyén ron sach bo tang dong thoi tang cuong
quan sat bang mat thuong cting nhu lap dat cac
thiét bi quan trac bién dang dé kip thoi danh gia
muc dd on dinh cta bd mé va bo cong tac.

Vi cac d& xuat ¢ trén cho thdy, mic du
cong tac khai thac 10 thién va ham 1o trong
phuwong 4n 1 anh huéng rat it hoic khong anh
hudng dén nhau nhung thoi gian khai thac 16
thién phia trén phai cho doi rat 1au (khoang tir 5
+ 10 nam) nén lam thay d6i rat 16n dén ké
hoach t6 chirc cling nhu khai thac cia mé. Do
do, phuong an nay khong kha thi. Trong khi do,
cong tac khai thac 19 thién ¢ phuong an 2 dugc
thue hién chi sau két thuc thoi ky bién dang sut
lin nguy hiém nén khong lam anh huéng nhiéu



dén ké hoach t6 chirc khai thac ctia mo 16 thién.
Tuy vay, qua trinh dich chuyén dit da vach 1én
bé mat mo van duoc dién ra trong khi khai thac
16 thién nén dé dam bao an toan nhat thiét phai
c6 phuong phap xac dinh, tinh toan cu thé thoi
gian 6n dinh dich chuyén cua dat da mo sau quéa
trinh khai thac ham 1o.

Vé co ban, quy luat dich chuyén dit ¢a mo
va bé mat dia hinh do qué trinh khai théc thac
ham 16 dién ra nhu sau: qué trinh khai thac 16
cho lam thay d6i trang thai cAn bang trong khéi
dat da va lam ching c6 xu hudng dich chuyén
dé tao ra trang thai can bang moi. Dich chuyén
nay sé& khién phan dat da ngay phia trén 10 cho
sup xudng khoang khong gian da khai thac,
hinh thanh ving sap do. Bén trén ving sap do,
cac 16p dat da bi udn cong, bé giy, hinh thanh
vung tang d¢ nut né hay vung khe nut. Trén
vung khe nut 1a ving u6n vong, noi cac 16p dat
da gan nhu khong bi bé gay, nhung ubn vong
xudng hinh thanh bdn sut lun trén bé mat.
Tuong Umg v6i quy luat do, qua trinh dich
chuyén bé mat dat tai vung chiu anh huong cua
cong tac khai thac ham 1o & phia dudi ciing
thuong xay ra khong dong déu theo timg chu ky
va timg giai doan bién dang nguy hiém. [1, 2, 5]

Theo phuong phap nghién clru cia Vign
VNIMI, tong thoi gian dich chuyén dat da do
khai thac 10 chg theo hudng dudng phuong via
dugc xac dinh theo cong thire sau: [2, 4]

T =K, %(ctg 5, +ctg.y,), thang

trong do: 8o, w3: La gdc gidi han va goc sap db
theo duong phuong via, do;

H: Chiéu sdu cua via than tai vi tri 10
cho, mét;

C : Thc @6 tién guong trung binh cua
16 cho (mét/thang);

Kr: Hé s6 xac dinh phu thudc boi toc
do tién guong (C) va do sdu vi tri 10 cho (H).

Bang 1. Bang xdc dinh hé sé kr

Toc do tién| Do sau khai thac trung binh H, m
guong 16
chgC, |[H<100|100<H <300 |H>300
m/thang
20 15 1,2 1,1
60 1,8 15 1,3
150 2,0 15 15

Thoi ki bién dang nguy hiém 1a khoang thoi
gian ma khi do dich chuyén bé mit do khai thac
ham 10 c6 thé gay ra cac anh huong c6 hai dén
cong trinh, d6i tuong can bao vé trén bé mat,
ttre 1a khi cac thong sb dich chuyén, bién dang
bé mit c6 gia tri 16n hon chi tiéu bién dang cho
phép d6i vé6i cac cong trinh, dbi trong can bao
vé trén bé mat dat. Nhu véy, thoi ky bién dang
nguy hiém chi ton tai khi d6 siu khai thac cua
16 chg xem xét nhd hon dd sau khai thac an
toan.

Néu ldy cac gia tri: do lan 7 = 15mm do
nghiéng i = 4.103, 6 cong K = 0,2.10°m?,
bién dang ngang &= 2.103 (v6i khoang cach
trung binh 15 + 20m) lam giéi han xac dinh
bién gidi vung blen dang nguy hiém [4], thi
theo kinh nghiém cta Vién VNIMI [2], thoi ki
bién dang nguy hiém (Tnu) c6 thé duoc xac
dinh theo d¢ sau khai thac (H) nhu sau:

Tnh = 0,65T néu H < 300m;

Tnn = 0,55T néu H = 500m;

Trong truong hop H dat gia tri trung gian thi
Tnn duoc xac dinh theo phuong phap ndi suy.

Phan tich ké hoach khai thac than hdn hop
gitta mo 16 thién (m6 Cao Son) va moé ham 16
(mé Khe Cham IV) khi khai thac V9 thay rang
kha niang khai thic ham 10 truéc so véi thoi
gian khai thac 10 thién s€ tao nén vung dich
Chuyén sut lan bé mat mo, bo tﬁng mo 10 thién.
Hién tuong d6 phu thudc vao kich thudc cua
cac 10 cho va chiéu siu vi tri cac 10 cho. Tuy
nhién, qua trinh syt lin bé mit bo mo 1§ thién
do khai thac hdm 10 tién truéc xay ra con phu
thudc vao thoi gian khai thac gifra hai giai doan
1a khai thdc ham 16 va khai thac 1 thién. Néu
nhu syt 1Gn bé mit bd mo do khai thac ham 16
gay nén khong chi phu thudc vao giai doan da
duoc phuc hdi hodc tuong ung voi chu ky bién
dang nguy hiém ma con phu thudc vao cic hé
so khai thac ngam ni (vudng goéc voi duong
phuong via) va n, (theo duong phuong via). Dé
phuc vu tinh toan, str dung cac thong sb:

Nl =40 N21 :\/n_z
D . D
dday N, =—2=va N, =—%
He He,
trong d6: D1 va D; 1a kich thudc cua céac 10 chg

theo hudng doc va theo duong phuwong via, Hep
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1a chiéu sau trung binh cua cac 16 chg. Theo sd
lidu ciia cong tac khai thac mo, khi khiu cac via
than c6 thé ndm thoai va nghiéng thi bé mat dat
thuc té van giit dugc trang thai 6n dinh hoan
toan véi diéu kién kich thuéc ciia 16 chg nho
hon hodc bang chiéu day cua tap dat da tir vi tri
véch 10 chg dén bé mit dia hinh by mo (Fk <
0,25Hcp). Khi d6 qua trinh dich chuyén dat da
s& phat trién nhung do ltn ctia bé mit dat khong
vuot qué 15mm.

Can ctr ké hoach khai thac 16 thién (mé Cao
Son) va ham 10 (m6 Khe Cham IV) tai khu vuc
phia Tay Bic cia mo, cdng tac khai thac giai

lan ciing nhu thoi gian dich chuyén dat da trén
bé mit do khai thiac ham 10 gay ra 1a khong thé
thiéu khi thiét ké khai thac.

Theo ké hoach, cong tac khai thac ham 10
vao nam 2015 duogc thuc hién tai cac 10 cho IV-
9-46, 1V-9-2, IV-9-3 (hinh 1). Tai khu vuc nay
cac 10 chg duoc tién hanh khai thac lién tuc tir
trén dinh nép 15i tré xudng theo hudéng dbc cua
via than V.9. Trén bé mit dia hinh tai khu vuc
bb tri cac 10 cho nay 13 bo mé 16 thién Cao Son.
Cong tac danh gia, tinh toan gia tri sut lun bé
mit bd mé 16 thién & trén khi khai thac ham 16 &
phia dudi trong khu vuc nay dugc thé hién trén

doan 2015 + 2020 s& duogc to chtc theo hinh  cac mat cat I-1, 11-11 (chi tiet xem hinh 2). [3, 4]
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cua mé than Khe Cham I1-1V

Hinh 1. Binh do thé hién khai thac 16 thién - ham 10 tai khu viec Ty Bdc
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Mat cat II-11

Hinh 2. Mat cat tinh toan dich chuyén va bién dang cia dat da khi khai théc ham 10
¢ mo than Khe Cham II-1V
Bién gidi viung dich chuyén dat da tai khu vuc bd tri khai thiac ham 16 dugc xay dung theo goc
dich chuyén theo hudng dbc xudng cia via: Bo = 75 - 0,9a (o 1a goc ddc cua via) va theo hudng ddc
1én cua via: yo = 70° (tra bang [1]). Theo két qua tinh toan thi ving phat trién cac chuyén dich, sut
1an bé mat bd mo 16 thién roi vao ving chiu anh hudng cia khu vuc bd tri khai thac cac 16 cho tién
trude ciia via V.9. Thoi gian bién dang nguy hiém va thoi gian dich chuyén phat trién dén bé mit bo
mo 19 thién khi khai thac cac 10 chg IV-9-46, 1V-9-2 va IV-9-3 cua via V.9 dugc trinh bay ¢ bang 2.

Bang 2. Bang két qua tinh toan thoi gian bién dang nguy hiém va thoi gian dich chuyén phat trién
den bé mat bo mo 16 thién khi khai thac ham lo tai via 9

| Chidy say| Gocdich |~ | Dol Toc do | Thoi gian | Thoi gian
Ténldo |[HEsO|,. chuyéntheo| . =, | cucdai |tién guong| dich bién dang
10 cho H, sap lo| ) - 2 . 2
chg Kr m phuong oo, wa do | Cua mat C, chuyén T, | nguy hiém
do %91 gat,m | mithang | thang | Tww, thang
V946 | 15 330 70 50 1,08 136 4,4 2,9
CGH(HT)| ™ ’ ' '
IV-9-2
CGH(HT) 15 335 70 50 0,9 136 4,5 2,9
IV-9-3
CGH(HT) 15 385 70 50 0,62 136 5,2 34

Tir két qua tinh toan trén cho phép rut ra
nhan xét:

- Theo diéu kién an toan trong khai thac
than ddi voi trang thai 6n dinh bd mé va bo
cong tac cia mo 1§ thién, ma ¢ phia dudi khu
vuc d6 da duge tién hanh khai thac ham 16 thi
cac hoat dong trén bo' mo vao mua kho chi dugc
tién hanh sau 2,9 thang khi da két thiic khai thac
10 chg IV-9-46 (sau thoi gian bién dang nguy
hiém). Khi viéc khai thac cac 16 cho via V.9 Ia
IV-9-2, IV-9-3 da két thuc sau 3,4 thang thi
cong tac khai thac 1 thién ¢ phia trén khu vuc
d6 méi dugc trién khai.

- Vao muia mua, diéu kién an toan khi khai
thac 10 thién phia trén chi duoc tién hanh sau

4,4 thang (sau thoi gian dich chuyén dat da) khi
da két thuc khai thac 16 chg TV-9-46.

Tom lgi: Trén co so két qua tinh toan theo
phuong phap nghién ciru cia Vién VNIMI, dé
dam bao an toan khi khai thac phdi hop ham 16
va 10 thién tai mé than Khe Cham II-1V thi viéc
khai thac 16 thién phia trén chi dugc thuc hién
sau thoi gian dich chuyén nguy hiém (2,9 thang
d6i v6i 10 chg 1V-9-46, IV-9-2 va 3.4 thang ddi
vé6i 10 chog TV-9-3) cua khoi dat da do khai thac
ham 10 via 9 bén dudi. Pac biét, vao mua mua
thi viéc tién hanh khai thac 16 thién chi duoc
phép thyc hién sau thoi gian dat da dich chuyén
(dat d4 da 6n dinh & trang thai cAn bang méi).

(xem tiép trang 71)
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SUMMARY
Research and calculation on the movement and deformation of surface rock
in Khe Cham I1-1V underground coal mine

Nguyen Van Sy, College mines Vietnam-Soviet Friendship

Vu Thanh Lam, Vietnam National Coal -

Mineral Industries Group - Vinacomin

Tran Van Thanh, Le Quang Phuc, University of mining and geology

The underground exploitation creates the voids in underground which changes the nature

stress in rock mine, creating some types of vertical deformations:

inclined, curved, twisted

displacement and horizontal ones: elasticity and movement. This deformation and displacement can
result in depression, collapse, cracks at surface area. Therefore, to ensure safety when designing the
mining Khe Cham 11-1V under opencast pits the time to identify dangerous deformation of rock is
very important. Therefore, the paper offers the results calculated by the method of research VNIMI
Institute (Russian) which the plausible reference foundation which enables to plan the extracting
schedule, guaranteeing the effective combination between opencast and underground mining in this
area.
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