CONG NGHIEP MO

]
KHAI THAC MO ﬁ

NGHIEN COU GIAI PHAP K¥ THUAT VA CONG NGHE
HUY DONG KHAI THAC THAN DUGI CONG TRiNH, BOI TUONG
BAO VE BE MAT VUNG QUANG NINH

Phan Van Viét', Nhi Viét Tuan, Tran Minh Tién

Vién Khoa hoc Cong nghé Mé - Vinacomin, 3 Phan Dinh Giét, Ha Noi, Viét Nam

THONG TIN BAI BAO

CHUYEN MUC: Céng trinh khoa hoc
Ngay nhan bai: 02/8/2023
Ngay nhan bai stra: 18/9/2023
Ngay chép nhan dang: 20/9/2023
"Tac gia lién hé:

Email: phanvietkt@gmail.com

TOM TAT

Trong ranh gi6i cac dw &n mé hédm 16 ving Quang Ninh hién nay déu tén tai phén tai nguyén, tri lvong

than phai dé lai lam tru bdo vé cac cong trinh, déi twong trén bé mét. Vén dé nghién ciru, tim kiém gii
phép ky thuat, cong nghé vira ddm bao khai thac an toan, hiéu qué via than ndm phia duwdi, déng thoi
khéng lam huw hai cong trinh, déi tuong cén bdo vé trén bé mét la rat can thiét. Bai viét nay gidi thiéu téng
quan nhing thanh tuu va kinh nghiém trén thé gi6i vé khai thac than dwéi céng trinh, déi twong bdo vé
bé mét bang céng nghé khai thac chén 16, qua d6 nghién ciru va dé xuét lwa chon gidi phu hop 4p dung
trong diéu kién cac mé than hdm 16 ving Quéang Ninh. Két qué nghién ciru cho thay, cong nghé khai thac
v6i phurong phép chén 16 co khi hodc chén 16 thdy luc dang vira, st dung vét liéu chén tir ngudn dé thai
mé, xit thai hodc tro xi nha may nhiét dién phu hop va hoan toan cé tinh kha thi dé trién khai 4p dung thuc

té, dép (g nhu c4u cua sén xuét.

Ttr khéa: khai thac than hdm 16, céng trinh duoc bdo vé, Quang Ninh

1. DAT VAN DE

Céac md than hadm 16 ving Quang Ninh ¢o tai
nguyén, trir lwong than phan bd duwéi cac cong
trinh, ddi twong bé mat can bao vé rat 16n, khodng
2,1 ty tan, trong d6 c6 khodng 188 triéu tAn ndm
trong ranh gi¢i cac dy an mé da dwoc quy hoach
(theo Quyét dinh 403/QD-TTg) nhung chwa dwoc
huy déng khai thac do phai dé lai lam tru bao vé [5].
Van dé huy déng khai thac trir lwong than trong tru
béo vé theo cdng nghé khai thac truyén théng, diéu
khién da vach bang pha héa toan phan sé khong
phu hop, do qua trinh khai thac va pha hda da vach
lam sap dd, dich chuyén dia tAng d4t da phia trén
via than gay bién dang, sut lun va cé thé dan t&i
pha hay cong trinh b& mat, ho&c gay nguy co xuét
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16 nwée tr dbi twong chira nuwéc bé mat xubng
céng trinh khai thac hdm 16 bén dwéi. Trén thé gidi,
dé& giadi quyét bai toan khai thac than duwédi ddi
twong bao vé bé mét néu trén, cac nwdc phat trién
nhw Nga, Ba Lan, Trung Quéc, Canada, ... da sém
nghién cru thanh céng va ap dung phd bién cong
nghé khai thac chen 10, st dung cac loai vat liéu
nhw: da thai mé; xit thai, quang dudi nha may tuyén;
cat; tro xi nha may nhiét dién, ... d& chén lap
khoang tréng da khai thac than, nham ng&n can
qué trinh sap db da vach va dich chuyén, bién dang
dia tang phia trén. Qua do, da giai quyét bai toan
kho khan, phtrc tap trong viéc vira dam bao khai
thac téi da tai nguyén than, vira bao vé dwoc cong
trinh trén b& mat. Dac biét, qua trinh dwa vat liéu
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xudng chén 14p khong gian da khai thac con cho
phép x& Iy mét phan chat thai rén tlr chinh qua
trinh khai thac, ché bién, st dung than, gép phan
bdo vé mdi trwdng va thic day phat trién mé hinh
kinh t& tudn hoan trong linh vic cong nghiép khai
thac md. Theo d6, van dé nghién ctwu &p dung cong
nghé khai thac chén |6 hoan toan cé tinh kha thi va
trién vong réat Ién dé giai quyét bai toan khai thac
than dwéi cong trinh, ddi twong can bao vé bé mat
cho cac mé than ham 16 ving Quang Ninh.
2. DU’ LIEU VA PHUONG PHAP NGHIEN Cc('U
2.1. Téng quan kinh nghiém khai thac chén 1o
dwéi cong trinh, do6i twong bao vé bé mit trén
thé gi&i va trong nwéc

Khai thac than dwdi cong trinh, déi twong bao
vé bé mat da dwoc nghién ciru va ap dung phd
bién & cac nwéc trén thé gidi tir rat sém theo cac
nhém gidi phap ky thuat, cong nghé khac nhau,
bao gdm: (i) - nhdm gidi phap di doi cong trinh bé
mat ra ngoai pham vi anh hwéng ctia khai thac ham

a. Tram trén vira chén trén mét bang.

16 bén dwai; (ii) - nhom giai phap didu tiét mac do
sut lun ddng déu bé mét théng qua viéc bd tri tri
trinh tw khai thac hop ly két hop dé lai tru than bao
vé, ddng thdi gia cb cong trinh bé mat; (iii) - nhém
giadi phap céng nghé khai thac diéu khién da vach
bang chén 16. Trong pham vi bai viét nay sé tap
trung tdng quan vé giai phap cong nghé khai thac
chén |6 da dwoc ap dung phd bién, hiéu qua va dat
dwoc nhiéu thanh twu ndi bat & cac nuwéc phat trién
trén thé gidi. Vidu tai Ba Lan, giai doan nhirng nam
1950, mbi nam khai thac hang trdm triéu tan than
dwéi thanh phd, cong trinh cdng nghiép bang cong
nghé khai thac chén 16, chiém 40 + 65% tbng san
lwong toan quéc, tinh dén nay da khai thac chén 16
dwoc trén 2 ty tAn than. Tai Nga, than khai thac
bang cong nghé chén 16 chiém gan 20% téng san
lvong vung Kuzbass (khu vic khai thac than I&n
clia Nga) trong giai doan nhirng nam 50 + 60 cla
thé ky trwéc voi san lwong tr 17,0 + 20,0 triéu
tan/nam [1].

c. Khéi chén sau déng cting.

Hinh 1. M6t sé hinh anh khai thac chén 16 thiay lwc dang vira tai mé Dai Trang.

Tai Trung Quéc, tir nhitng ndm 1960 dén nay
da khai thac trén 1 ty tAn than duéi cac cong trinh
cong nghiép, thanh phé, khu dan cw, séng hé bang
céng nghé khai thac chén 16. Theo cac sé liéu
théng ké cta Phong thi nghiém trong diém québc
gia vé cong nghé khai thac chén 16 (tinh Ha Béc)
va Trwerng Pai hoc M6 va Cong nghé Trung Quéc,
hién nay c6 khoang 80 mé than dang ap dung céng
nghé khai thac chén 16 véi téng san lwong trén 35
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triéu tAn/nam, tap trung chi yéu tai cac ving nhu:
Son Bong; Son Tay; Ha Béc; Ha Nam; An Huy;
Thiém Tay; N6i Méng [8]. Vi du dién hinh nhu ma
than Dai Trang tai thanh phd Té Ninh, tinh Son
Boéng ap dung cong nghé khai thac chén 16 thuy luc
dang vira dé khai thac than duéi déng rudng va
khu dan cw. Cac 16 chg khai thac via day trung binh
2,9 m, gbéc déc trung binh 10°, vira chén dugc ché
bién tir d4& thai mé nghién, c& hat < 25 mm, ty 1&

Website: https://tapchi.hoimovietnam.vn



CONG NGHIEP MO

]
KHAI THAC MO ﬁ

phdi tron cac thanh phan nhw sau: da thai nghién
57,8%, tro bay 16,2%, xi mang 6,9%, con lai la
nwéc 19,1%. Déng bo thiét bi chén 16 gdm: may
bom vira chén loai KOS25100HP céng suét 150
md/gi&r, ap lwc bom I&n nhat 12 MPa; hé théng
dwong éng chén 16 ®219x12 c6 tdng chidu dai I6n
nhat dén 6300 m. Két qua, da khai thac dwoc 1.580
nghin tan than, tiéu hao gan 600 nghin m® da thai
lam vat liéu chén dé bao vé hon 56 nghin ha dién
tich bé mat. Hién tai, mé Dai Trang van dang duy
tri san lwong khai thac chén 16 0,6 triéu tAn/nam.
Gia thanh coéng doan chén 16 tinh cho 1 tan than
khai thac khodng 472.000 ddng/tdn (140 CNY -
nhan dan té), chiém khodng 30% téng gia thanh
khai thac, trong do: chi phi nguyén vat liéu chén la
374.500 ddng/tan, chiém 79,4%; chi phi khau hao
thiét bi 59.255 ddng/tan, chiém 12,5%; chi phi dién
nang 29.050 ddng/tn, chiém 6,2%; chi phi nhan
cobng 9.135 ddng/tan, chiém 1,9%. Qua trinh quan
trac dich dong bé mat cho thay, sau khi khai thac
chén 16, bé mat dia hinh gan nhuw khéng sut lun
hodc mtrc d6 sut IUn do dwoc rat nhd, dwdi 50mm,
d&c biét dbi véi nhirng 16 cho ¢6 ti 1é chén cao, do
co ngét khéi chén nhd, do sut lun bé mat do dwoc
dwdi 10 mm, dap (ng réat tét yéu ciu bao vé cong
trinh bé mat [2,7].

V& phan loai phuong phap chén 19, theo ti &
dién day khong gian da khai thac 16 che, dwoc chia
thanh phwong phap chén toan phan va chén 1o
tirng phan (ban phan). Theo phwong phap van
chuyén vat liéu chén dén vi tri thi cong va trang thai
hén hop vat liéu chén khi dwa vao 16 che (dang kho,
hén hop Idng, hodc dang sét,...) ngwoi ta phan
thanh cac phwong phap chén 16 chi yéu gém: chén
16 tw chay; cheén 16 co khi; chén 16 khi nén; chén 10
thay Iwc; chén 16 thay lwe dang viva. M6i phwong
phap chén |6 khac nhau sé cé cac wu, nhwoc diém
vé pham vi ap dung, chi phi dau tw day chuyén thiét
bi, céng suét khai thac |16 cho, chi phi vat liéu chén,
hiéu qua kinh t&, hiéu qua bao vé cong trinh bé
mat, ..., cu thé nhw sau:

* Phwong phap chen 10 tw chdy: Vat liéu chen
théng thudng 1a da thai dwoc nghién, dap dén c&
hat phu hop va dwa vao chén 14p trong 16 cho &
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dang khd, chi yéu bang tw chady dwéi tac dung cuia
trong lwc. Phwong phap nay cé wu diém cong nghé
don gian, khéng yéu cau cao ddi véi viéc gia cong,
ché bién vat lieu chén. Nhwoc diém |a: pham vi ap
dung gi&i han twong dbi hep & cac via than cé do
déc 1&n, mirc d6 co gidi hoa chén 16 kém, chi phi
nhan luc chén 16 cao, ndng suét lao dong thap, do
lén chat ctia khdi chén nhd dan dén hiéu qua khdng
ché sut ltn bé mét thap. Hién nay phwong phap
chén 16 nay hau nhuw khéng con dwoc ap dung;

* Phuwong phap chén 16 khi nén: Phwong phap
chén 16 khi nén dwoc thwe hién bang st dung néng
lwong khi nén day vat liéu chén vao khong gian da
khai thac. Chén 16 khi nén cé cac wu diém nhu:
cobng nghé don gian, mirc d6 co gi¢i hdéa khau
chén 16 twong dbi cao, ndng suét chén twong dbi
|&n. Tuy nhién, nhwoc diém la yéu ciu cao vé gia
cong ché bién vat liéu trwdc khi chén, tiéu hao
nang lwong I&n, qua trinh thi cdng chén phat sinh
nhiéu bui, mtrc dd &n mon dwdng dng va cac thiét
bi chén cao, mirc dd Ieén chat cta khéi chén han
ché. Do vay, hién nay phwong phap chén 16 khi nén
ciing khéng con dwoc ap dung ma dworc thay thé
bang cac phwong phap chén 16 tién tién hon;

* Phwong phap chen 1o co khi: Phwong phap
chén 16 co khi st dung vat liéu chen twong tw nhw
phwong phap chén 10 ty chady, tuy nhién qua trinh
thi cdng chén 16 duwoc co gidi hda bang bang st
dung may héat (ném), t&i cado hodc s dung hé
thdng mang céo treo phia sau gian chéng dwa vat
liéu chén vao khdéng gian da khai thac. Phuong
phap chén 16 nay c6 wu diém mirc do co gidi hoa
va néng suét chén 16 cao hon so véi phwong phap
chén 16 tw chay, phu hop ap dung trong diéu kién
via than c6 géc déc bat ky. Nhwoc diém |a qua trinh
thi cdng chén phat sinh bui, tiéng &n, do lén chat
cta khéi chén con han ché. Hién nay, phuwong
phap chén 16 co khi bang may hét (ném) hodc toi
cao da khong con dwoc st dung do cong nghé lac
hau, tuy nhién phwong phap chen 10 co khi st
dung mang cao treo két hop véi gian chéng tw
hanh 1a mét trong nhirng phwong phap chén 16 tién
tién, hién dang dwoc ap dung rat phd bién va hiéu
qué & nhiéu nwéc trén thé gidi;
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a. Mbé hinh phwong phép chén 1o co khi.

c. Co céu dam (lén) vét liéu chén.

Hinh 2. So’ d6 nguyén ly phwong phap chén 16 co khi.

* Phwong phap chén 16 thdy lwc: Phuong phap
chén 16 nay st dung nang lwgng dong nwéc thdng
qua hé thdng bom dwdng éng dwa vat liéu chén
vao chén lap khéng gian da khai thac. Vatliéu chén
str dung thong thwdng la: cat séng, quang dudi nha
may tuyén, tro xi nha may nhiét dién, tro xi nha may
luyén kim, d4 thai mé nghién, v.v... Chén |6 thay luc
c6 wu diém co gi6i gidi héa khau van chuyén vat
liéu chén v&itinh lién tuc cao, nang suét van tailon,
khdi chén sau thi cong c6 d6 lén chat tét, ti 1é co
ng6t nhé, hiéu qua khéng ché dich dong dat da bao
vé cong trinh bé mét t6t. Nhwoc diém la dwa vao
md khéi lwgng nwéc twong ddi lén, gay anh hudng
dén cong tac san xuét 16 cho, thanh phan va cép
phdi hat vat liéu phai ddm bao khdi chén sau thi
cong c6 doé thoat nwée nhanh, trong qua trinh chén
|6 d& xay ra hién twong phan 16p, lang dong vat
liéu chén gay tac dwong 6ng. Phuong phap chén
16 thay luc trwde day dwoc ap dung phd bién tai Ba
Lan, tuy nhién hién nay viéc ap dung bi han ché,
cht yéu ap dung dbi véi mé khai thac quéng;

* Phuong phap chen 10 thdy lwc dang vira:
Phwong phap chén 6 nay dwoc phét trién tir chén
16 thay Iwc, trong do vat liéu chén la hdn hop dang
vira sét (nhw bé téng méac thap trong xay dwng),
dwoc ché bién trén mé&t bang nho phéi tron theo ty
I& nhat dinh cac thanh phan gdm: cbt liéu (thuwong
st dung déa thai nghién, hodc quang dudi nha may
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tuyén, tro xi nha may luyén kim, tro xi nhiét dién,
tro bay, cat, v.v...); chat két dinh (xi mang, thach
cao, vbi...); nwdc va mot s6 phu gia khac. H6n hop
vira chén dwoc van chuyén nho hé théng bom van
tai dworng dng tlr tram tron bé mat téi vi tri thi cong
chén 16 trong mé. Khdi chén sau thi cong moét thoi
gian sé déng cwng va dat cwong dd khang nén
nhét dinh, c6 tac dung chéng d&, han ché dich

chuyén bién dang da vach 16 cho;
uyen -

Hinh 3. M6 hinh phwong phap
cheén lo thiy Iwc dang vira
Phwong phap chén |6 thay Iwc dang vira c6 cac
wu diém cla chén 16 thay luc nhw dé dang thuc
hién co gi¢i hda khau van tai véi tinh lién tuc cao,
cong suét van chuyén I6n. Béng thoi cé cac wu
diém vwot troi cho phép khac phuc cac han ché
clia phwong phap chen 10 thiy lwc thong thuong
nhw: vira chén c6 dd dam d&c nhat dinh (néng dé
cao), do tiét nwée sau khi thi cong tai 16 cho rat nhd;
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khau van chuyén vira va chén 16 dwoc co gidi hda

hoan toan, t6 chirc thi cdng chén 16 don gian, gidm

tdi da thoi gian khau chén 16 gép phan nang cao

coéng suét 16 cho; khdi chén sau déng ciing coé

cwong do khang nén cao, dd co ngét nho (dwdi 3%)
nén hiéu qua khéng ché sut lun bién dang bé mat
tdt, cho phép ap dung hiéu qua trong diéu kién khu

vuc cd yéu cau bao vé khat khe véi d6 tin cay cao;

pham vi &p dung rong réi véi cac diéu kién via than

va loai hinh cdng nghé khai thac khac nhau. Nhwoc
diém la khau gia cong ché bién viva chén twong dbi

phtrc tap, thanh phan chat két dinh ximéng va chét
phu gia trong hén hop vira chén c6 gia twong dbéi

dét, yéu cau xay dwng hé théng tram trén bé mat
va hé théng bom van chuyén vira chén véi chi phi
dau tw ban dau twong déi cao, phu hop ap dung

véi diéu kién quy mé khai thac twong dbi lon [7].

Hién nay phwong phép chén 16 dang vira dwoc
st dung rat phd bién va hiéu qua tai nhiéu nwéc
trén thé gidi, dac biét la tai Trung Quéc, gép phan
gidi quyét triét dé bai toan khai thac dwai cong trinh,
ddi twong c6 yéu cau cao vé bao vé sut lun, bién
dang bé mét.

O trong nwdc, cong nghé khai thac chén 16
toan phan bang phwong phap chén 16 tw chay
dwoc Vién Khoa hoc Cong nghé Mé phéi hop véi
cac chuyén gia Nhat Ban thir nghiém 1an d4u tién
vao nam 2006 tai |16 chg mirc -25/+30 via 8 Tay
xuyén via 56-1, Canh Bac, Cong ty Than Mao Khé.
Khu vic thir nghiém coé chiéu day via trung binh
2,2 m, via déc 46 + 60°, gwong khau dwoc bb tri
dang chan khay (kiéu Kakuchi), chéng 16 cho bang
vi chéng gb. Vat liéu chén str dung la da thai ba
sang dwoc van chuyén bang goong dén dau 16 cho,

sau dé dwoc db tw chay theo chiéu déc xubng chén
I4p khu vuc da khai thac, tdng khéi lwong vat liéu
chén da st dung khodng 2.800 m3. Két qua ap
dung thtr nghiém da khang dinh cdng nghé khai
thac cheén 10 1a kha thi vé ky thuat, dap tng tét yéu
cau diéu khién da vach khi khai thac 16 chg dai
trong diéu kién via than c6 goc déc I&n, gop phan
tan thu tai nguyén trong diéu kién dia chét phuc tap.
Mé&c du vé kinh té, véi gia thanh tiéu thu than tai
thoi didm ap dung, cong nghé khai thac diéu khién
vach bang chén 16 toan phan tai Céng ty Than Mao
Khé chwa dem lai hiéu qua, nhung két qua nay la
mot thanh twu vé mat ky thuat, mé ra hwdng khai
thac diéu khién da vach bang chén 16 dé& bao vé
cac cong trinh bé mat va chéng gilr, diéu khién ap
lwc mo [4].
2.2. Nghién ctru dé xuét giai phap ky thuat cong
nghé huy dong khai thac than dwéi cong trinh,
déi twong bao vé bé mit vung Quang Ninh
2.2.1. Tri lwong va diéu kién via than dwéi
céng trinh béo vé bé mat

Két qua danh gia, téng hop trir lwgng than
trong tru bdo vé cong trinh, dbi twong bé mét tai
cac mé than ham 16 vang Quang Ninh cho théy,
trong pham vi cac dw an mé dwoc quy hoach theo
Quyét dinh 403/QD-TTg, tri lwong than trong try
béo vé khoang 188,4 triéu tAn. Phan trir lwong nay
phan bd tai hau hét cac don vi ham 16, trong d6 tap
trung nhiéu nhét tai cac don vi: Mao Khé 48,5 triéu
tdn, chiém 25,7%; NUi Béo 27,9 triéu tan, chiém
14,8%; Hon Gai 26,7 triéu tan, chiém 14,1%; Ha
Long 23,4 triéu tan, chiém 12,4%; Quang Hanh
18,8 triéu tan, chiém 10%; Ha L&m 13,7 triéu tan,
chiém 7,3% téng trir lwong (Bang 1) [4].

Bang 1. Téng hop triv lwong trong cac tru bao vé cong trinh bé mit

Trir lwong (1000 T)
TT| TénCoéngty Dwéi khu | Dwéi d6i twong | Dwéi cac cong 2
A , . . . Tong
dan cw chira nwéc trinh khac

1 [Mao Khé 16.150 5.218 27.149 48.517
2 [Vang Danh - 5.132 - 5.132
3 [HaLam 4.565 - 9.134 13.699
4 |Hon Gai 1.626 19.595 5.437 26.658
5 [Nui Béo 22.528 2.383 3.002 27.913
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Trir lwong (1000 T)
TT| TénCoéngty Dwéi khu | Dwéi dbi twong | Dwéi cac cong .
A , , | , Tong
dan cw chira nwéc trinh khac

6 |[Quang Hanh - - 18.836 18.836
7 |Duwong Huy 1.254 7.794 9.048
8 [Halong - - 23.437 23.437
9 |Mbéng Duong - - 11.370 11.370
10 |Khe Cham - 3.846 - 3.846

Téng cong 44.869 37.428 106.159 188.456

Phén loai trir lwvgng theo cdng trinh, déi twong
bdo vé bé mat cho thdy: tri¥ lwgng than nam duoi
cac khu vuc dan cw khodng 44,8 triéu tan, chiém
23,8%; dwoi ddi twong chira nwéc khodng 37,4
triéu tan, chiém 19,8%; dudi cac cong trinh khac
(dwdrng truyén tai dién, dwong quéc 16, dwdng sat,
tuyén bang tai, nha may tuyén, kho than cac céng
trinh trén mat béng san cong nghiép, v.v...) khoang
106,1 triéu tan chiém 56,3%.

Tri¥ lwong than trong tru bdo vé twong déi da
dang vé diéu kién chiéu day va goc dbc via, két qua
danh gia, phan loai cho thay: pham vi chiéu day >
3,5 m, géc dbc tir 15 + 35° ¢ triv lwong 67,2 triéu
tan, chiém khoang 35,6%; chiéu day > 3,5 m, géc
dbc < 35°cé triv lwgng 30,7 triéu tAn, chiém khoang
16,2%; chiéu day > 3,5 m, goc dbc > 55° co triy
lwong 26,8 triéu tan, chiém khoang 14,1%; chiéu
day > 3,5 m, goc dbc tir 35 + 55° cé trir lwong 18,3
triéu tn, chiém khoang 9,7% téng trr lwong trong
cac tru bao vé.

2.2.2. Nghién ctru, dé xuat céng nghé khai
thac chén 1o

Trén co s& téng quan kinh nghiém khai thac
chén 16 trén thé giéi va phan tich, danh gia dac
diém diéu kién dia chét, k§ thuat cac via than phan
bd dwdi cong trinh, déi twong bdo vé bé mat tai cac
mé ham 16 viing Quang Ninh, bao cao d& xuét dinh
huwéng lwa chon ap dung cdng nghé khai thac chén
16 nhw sau:

* \/é phuong phéap chén 1o:

+ Ap dung phwong phap chén 16 co khi, van
chuyén vat liéu chén bing mang cao treo phia sau
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gian/gia chéng thay lwc cho khu vuc triv lwgng via
than dwéi déi twong chira nwéc hodc cac cong
trinh cdng nghiép khéng yéu cau qua nghiém ngét
vé do 6n dinh, sut Itn nén moéng (mat bang cong
nghiép mé, kho than, ...);

+ Ap dung phwong phap chén 16 thiy lwc dang
vira (c6 mirc d6 dién diy cao va dod co ngét khoi
chén nhd) dé khai thac via than duwéi khu dan cuw,
cong trinh cdng nghiép c6 yéu cau khét khe vé bao
vé bé mat (dwong dién, dwdng giao théng, nha
may tuyén, tuyén bang tai, ...).

* Vé cong nghé khai théc:

DPéi v&i khu vuc via than géc déc thodi dén
nghiéng (<35 dd), tuy thudc diéu kién chiéu day via,
quy mé tri¥ lwong 16 cho, cé thé xem xét ap dung
mot trong cac so' dd cong nghé khai thac chén 16
nhw sau: (i) - So dd cong nghé khai thac co' gidi
héa déng bo, khdu toan chiéu day via (via than day
trung binh) ho&c khau chia 1&p nghiéng (via day),
chéng gitr 16 cho bang gian chéng tw hanh; (i) - So
dd cong nghé khai thac khoan nd min, khau toan
chiéu day via (via than day trung binh) ho&c khau
chia |&p nghiéng (via day), chéng gii 16 chg' bang
vi chéng thay lwc t6 hop.

DPbi véi khu vuce via than c6 goc déc trén 35°,
c6 thé ap dung mét trong cac so dd cong nghé khai
thac chén 16 sau: (i) - So' d cong nghé khai thac 16
cho xién chéo, chéng gitr bang gian chéng mém
ZRY, &p dung cho diéu kién via dbc trén 359 (ii) -
So d6 cong nghé khai thac chia I&p ngang nghiéng,
trinh tw khau than t& dwéi 1én, ap dung cho diéu
kién via déc trén 55°.
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a. SDCN khai thac co gi6i héa déng bé.

b. SDCN khai thac khoan né min.

Hinh 4. Cac so’ d6 cong nghé khai thac cho diéu kién via thoai dén nghiéng.

Mk ekt .1

e

Hinh 5. So d6 céng nghé khai thac chia I&p ngang nghiéng, khau than tir dwéi 1én.

*\/é Iira chon ngudn vét liéu chén 1o:

Tuay thude vao phwong phap chén 10, cac thanh
phan vat liéu chén phai dwoc lwa chon dap tng
cdc tiéu chi sau: la vat liéu tro khdng chay; gia ré,
ngudn cung l&n; phan bé gan mé dé thuan lgi van
chuyén tap két; cap phéi hat cbt liéu phai dap (ing
kha nang bom van tai dweng éng, déng thdi dam
bao khéi chén sau dong két cé cworng do khang

Website: https://itapchi.hoimovietham.vn

nén cao khi st dung phwong phap chén 16 thiy lwc
dang vira; hodc phai ddm bao c& hat nhéat dinh dé
thuan loi cho van chuyén bang mang cao va co6 do
lén ch&t cao nhét khi str dung phwong phap chén
16 co khi. K&t qua khao sat, nghién ctru danh gia
ngudn vat liéu chén s&n cé hodc lan can cac mé
ham 16 vung Quang Ninh cho thdy cé thé xem xét
str dung céac nguf“)n vat liéu sau:
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- D4 thai mé: Vung Quéng Ninh ¢6 ngudn da
thai mé rat I&n, wéc tinh hién c6 khodng 2,2 ty m@,
chiém dung dién tich khodng 4000 ha, va mdi ndm
tang thém khoang 170 + 200 triéu m3. D4 thai cé
ngudn gbc chd yéu tir da boc 16 thién, tir cac
guwong dao 16 da, thanh phan chinh 1a da bot két,
cat két va 1 phan nhd la sét két, kich thwéc trung
binh 100 + 300 mm. Néu st dung ngudn da thai
nay lam vat liéu chén cé wu diém ngudn cung
phong phu, sén c6 tai cac mé nén gidm chi phi van
chuyén, déng thoi giai quyét mot phan nhu cau x
ly chét thai rdn ca md. Tuy nhién, nhuoc diém la
phai tién hanh khau gia cdng, nghién sang dam
bao c& hat phi hop cho cong tac van chuyén va
thi céng chén 16 [5].

- Xit thai: Theo danh gia khéi lwong xit thai
ving Quang Ninh hién cé khoang 65 triéu tan
(twong dwong khoang 25 triéu m3) va mbi ndm
tang thém khodng gan 1 triéu m2. Xit thai 1 san
pham thai loai sau qua trinh sang tuyén than, thanh
phan chi yéu |a da sét két xen 1an bot két vai kich
thwéc < 120 mm. S& dung ngudn xit thai mé lam
vat liéu chén ciing cé wu diém ngudn cung phong
phu, van chuyén tap két thuan loi, tuy nhién nhwoc
diém phai tién hanh khau nghién sang, dac biét xit
thai c6 han ché la bé mat tron bong, khong dinh
w6t, do d6 chi phu hop di véi phwong phap chén
16 co khi [3].

- Cat séng: Thanh phan chinh clia cat séng 1a
thach anh vé&i ¢& hat nhé (<2 mm), mirc d6 dong
nhét cao, dap (rng cac yéu ciu k§ thuat lam cét liéu
vira chen. Tai vung Quang Ninh, trir lwgng cat
khoéng I&n, hién méi nam chi khai thac khoéng 0,8
+ 1 triéu m3/ndm nén chi dap ng dwoc 1 phan nhu
cau xay dwng cla khu vye. Do do nguén vat liéu
cat sdng c6 chi phi twong déi cao, ngudn cung
khéng 6n dinh, khéng kha thi dé& Iwa chon lam vét
liéu chen 1o.

- Tro xi nha may nhiét dién: Vung Quéng Ninh
hién c6 ngudn tro xi thai hang nam (bao gdm tro
bay va tro day) t&r cac nha may nhiét dién rat 1on,
khodng 7,5 triéu tAn/nam, trong d6 lwong tro bay
(c& hat min < 0,1 mm) chiém khoang 40 + 60 %,
con lai la tro day (c& hat < 10 = 15 mm). Néu st
dung tro xi nhiét dién lam cét liéu chén c6 wu
diém: ngudn cung phong phu; cé thé s dung
trwc tiép nén cat gidm khau gia céng nghién sang;
thanh phan héa hoc; ¢& hat tro bay va tro day
twong déi 6n dinh. S dung tro xi nhiét dién lam
vat lieu chén s& ddm bao dwoc ngudn cung
phong phu, 6n dinh, chi phi gia thanh vat liéu rat
ré, chd yéu la khoan chi phi dé van chuyén, tap
két tro xi tir bai thai vao khai tried'ng mo [9].

a. Da thai mé.

b. Xit thai.

c. Tro xi nhiét dién.

Hinh 6. Mt s6 ngudn vat liéu chén lan can cac mé than ham 16 ving Quang Ninh.

T phén tich, so sanh trén cho thy nguén vat
liéu co tinh kha thi cao st dung lam véat liéu chen
10 1a tro xi nhiét dién va da thai, xit thai moé. Pac
biét, tro xi nhiét dién so v&i da thai mé co wu diém
la st dung truc tiép dwoc, khong can gia cong
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nghién sang cho phép cét giam khéi lwong dau tw
thiét bi va chi phi nghién sang twong déi Ion;
nhwoc diém | cung d6 van chuyén tap két dén
khai trwong mé xa hon, tuy nhién mdc d6 chénh
léch vé chi phi van chuyén khong 16n.
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Bang 2. Ti Ié phéi tron cac thanh phan (cap phdi) dé tao 1 m® hdn hop vira chen.

) Khoi lwong | C4p phéi theo thé tich | C4p phéi theo khéi lwong
TT | Thanhphanvatliéu | thétich - -
(kg/m?) The tich (m®) | Ty 1é (%) [Khoi lwong (kg) | Tilé (%)
1 | Troday (c& hat< 15 mm) 1.350 0,78 41,3 1.053 54
2 | Tro bay 550 0,53 28,2 293 15
3 | Ximang 1.400 0,07 3,7 98 5
4 | Nuwéc 1000 0,51 26,8 507 26
Téng cong - 1,89 100,0 1.950 100,0
Trén co s& ngudn vatliéu chén duoclwachon, 3. KET LUAN

nhém nghién clru da phdi hop véi chuyén gia
Vién Khoa hoc Céng nghé Mé Béc Kinh (Trung
Quéc) nghién ciu lwa chon va tién hanh hang
loat cac thi nghiém s dung tro xi nhiét dién (nha
may nhiét dién Cdm Pha) lam cét liéu vira chén
trong phwong phap chen 16 thiy lwc dang vira:
thi nghiém cac tinh chéat co ly co ban cla cét liéu
chen; thi nghiém tinh Iwvu déng va kha nang van
chuyén dwdng 6ng cla vira chén; thdi gian déng
két va do tiét nwéc cta khdi chén; cuwong do
khang nén va dé co ngét cia khéi chén. Két qua
da Iwa chon ti 1& phdi trén cac thanh phan (cép
phéi) phi ho'p nhu sau: tro day 55%, tro bay 15%,
xi mang 4% va nuwdc 26%. Voi tilé phéi tron nay,
vira chén c6 dung trong 1,95 g/cm?®, d6 sut 20 +
22 cm, thoi gian déng két ban d4u (cho phép bom
van chuyén dwdng éng) 1a 2,5 = 3 h, thdi gian
dong két lau dai 10 + 12 h, cuwdng dd khang nén
cla khéi chén sau 24 h1a 0,15 MPa. Céac két qua
nghién ctru, thi nghiém bwéc dau cho théy, vira
chén s dung cét liéu tro xi nhiét dién vé co ban
dap wng tbt cac yéu cau ky thuat cong nghé chén
10 thay lwc dang vira va hoan toan dam bdo tinh
kha thi dé trién khai 4p dung th(r nghiém trong
thwe té san xuét.

TAI LIEU THAM KHAO

Coéng nghé khai thac chén 16 da dwoc nhiéu
nuwéc trén thé gic’ri ap dung thanh cong, day la mét
trong nhwng g|a| phap ky thuat, cong nghé tién tién,
hiéu qua nhat dé giai quyet triét dé van dé viva ddm
béo khai thac co hiéu qua kinh té cac v!a than bén
dwdi, viva khong ché mare do sut lan, bién dang dia
tAng khong gay hu hai, pha huay cong trinh trén bé
mat. Cac két qua nghién ctru buéc diu cho thay,
cong nghé nay hoan toan cé tinh kha thi va trién
vong ap dung cho diéu kién mé ham 16 trong nudéc.
Viéc nghién ctru va ap dung thanh cong khong chi
giai quyét van de huy dong khai thac toi da tai
nguyén khong tai tao, dong thoi mé ra hwdng di moi
trong viéc xt ly hiéu qua, triét dé cac chat thai rén
cla qua trinh khai thac, ché bién va s dung than,
qua dé gép phan thuc day phat trién kinh té tuan
hoan trong nganh céng nghiép khai thac mé. Tuy
nhién, cong doan chén 16 kha phirc tap vé mat ki
thuat va lam gia tang gia thanh khai thac than, do dé
dé ap dung thanh céng can c6 16 trinh trién khai tirng
buéc, trudc mat 1a viéc trién khai thr nghiém thuc
té dé nam bét, lam chi céng nghé, déng thoi danh
gia hiéu qua bao vé cong trinh b& mat va hiéu qua
kinh té. Trén co s& két qua nghién ctru dat dworc,
kinh d& nghi Tap doan Coéng nghiép Than - Khoang
san Viét Nam quan tam, hé tro d& sém dwa cong
nghé vao &p dung trong san xuét 0
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ABSTRACT

In the boundaries of underground mining projects in Quang Ninh province, there are currently
resources and coal reserves that must be left as pillars to protect structures and objects on the surface.
The issue of researching and finding technical and technological solutions that both ensure safe and
effective exploitation of the coal seams below, while not damaging structures and objects that need to be
protected on the surface, is very necessary. This article introduces an overview of the achievements and
experiences in the world in coal mining under structures and objects of surface protection using backfilling
technology, thereby researching and proposing suitable solutions to apply in the conditions of
underground coal mines in Quang Ninh province. The research results show that mining technology with
the method of mechanical backfilling or hydraulic backfilling in the form of mortar, using tunneling materials
from mine waste rock, waste slag or ash from thermal power plants is suitable and completely feasible for
practical application, meeting the needs of production.

Keywords: underground coal mining, protected construction, Quang Ninh
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