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TOM TAT

Theo dinh huéng ciia Tap doan Cong nghiép Than - Khoang san Viét Nam, mé than him 16 Nam Mau hién
nay dang thyc hién nhitng budc thay d6i manh mé v& mirc sau khai thac, phuong phap va trang thiét bi st
dung Nhirng thay d6i nay co tac dong dang ké dén viéc thiét ké he théng thong gi6 cua mo. Méc du nhfrng
g1a1 phap ky thuat d dugc trién khai & mot mirc d6 nao do, & mot 80 khu vye cia mé, yéu cu théng gid
van can dugc cai thién hon nita dé mang lai méi trudng lam viée t6t véi chi phi hop ly. Hién tai, véi sy
phirc tap cua so @ dwong 10, viée tin dung cac dudng 16 cii cho quy hoach khai thac xudng sau, ciing nhu
su chdng chéo vé ké hoach huy dong cac via vao khai thac di gdy 1én nhitng tré ngai cho cong tac théng
gi6 va lam mat khi moé. Mot s6 16 cho phai thuc hién thong gié ndi tiép (ndi tiép hai 10 cho) dan dén tinh
trang luu lugng gio cung cip khong du dé lam mat méi truedng lam viée cua cong nhan. Tai nhidu khu vuc,
nhiét do do dugc vuot qua 30°C, day la diéu kién lam viéc khong tét cho céng nhén, 1am giam hiéu qua lao
déng. Do @6, bai viét nay trinh bay thuce trang so dd thong gié va giai phap lam mét khi mé tai mo than
Nam MAu. Véi thyc trang san xudt ciia mo, giai phap xén mé rong cac duong 10 cii dé ting cudng kha ning
thoat gi6 thai, ddng thoi tang kha ning luu théng gioé qua cac 16 cho 14 giai phap tin cdy hién nay. Ngoai ra,
so db thong gio nbi tiép gitra cac 16 chg can dwoc diéu chinh theo hudng dao bd sung cac dudng 10 méi dé
tach riéng luéng gi6 sach vao cac 10 chg, dién hinh nhu 16 chg LC 1-81, LC 1-8-2, LC [-9-24b va LC
II1-9-11T (d4o0 méi 16 song song chan LC I-8-1, 16 thugng TGVT V8 trong da mirc -50/+15, 16 thuong ndi
TGVT LC 111-9-3). Két qua nghién ctru nay s& 1a tai lidu tham khao tin ciy dé xay dung chién lugc thong
gi6 va phuong phap 1am mat khi mé trong bdi canh ting san lugng mo va phat trién xubng sau hon cua
mo6 than Nam Mau va cac mé than hdm 16 hién nay.

Tir khéa: Khai thac him 16; Thong gié mo; Lam mat khi mo

1. Pjt van dé

Théng gi6 cho cac mé hdm 10 n6i chung va mé than noi riéng 1 nhiém vy khong thé thiéu trong chudi
cong viéc can thyc hién cta hoat dong san xuét & cac doanh nghiép khai thac mé. Nhiém vu tién quyét cua
cong viéc nay la cung cip khi sach t6i tt ca cac vi tri cua cac cong trinh trong mo hdm 10 nhim cung cép
oxygen, pha lodng khi d6c hai va loai bo bui n, ciing nhu d giam nhiét do va tao méi trudng théng thoang
cho ngudi lao dong. Vi vay, cong tac thong gié cho mé him 10 13 yéu ciu bét budc phai thuc hién dé dam
béo san xuét an toan, hiéu qua va bao vé sirc khoe ngudi lao dong tai mdi doanh nghiép khai thac mo.

Hién tai mé than Nam MAu dang thuc hién thong gié cho mo him 16 bang phwong phép thong gid hit.
Hai tram quat gi6 chinh tai mirc +210m va +279m dang dugc st dung df‘)ng thoi va lién hop trong toan bo
hé théng thong gi6 cia mo. Theo danh gia, cic quat gi6 loai 2K56 - N°18 va FBDCZ - 10 - N°3.5 dang
dugc sir dung van dam bao dap ung yéu cu thong gié chung cho toan mé trong giai doan hién tai. Tuy
nhién, mé dang khai thac t&i mirc -50m, va theo k& hoach san lugng giao khai thac hién nay cua cong ty la
2,1 triéu tAn than/nim s& tao ra mot ap luc khong nho cho h¢ théng thong gid hién tai. V6i thuc té cong
nghe khai thac hién nay, phuong phap khoan nd min vAn 14 giai phap duy nhét dugc cong ty ap dung aé
khiu than trong 16 chg. Gia khung, gia xich 1a cac vi chéng chu dao dwoc cong ty sit dung dé chéng gilr
trong céc 10 chg. Véi cong nghé hién tai, viéc tang san lwong cho cac 10 cho 1a khong kha thi. Trong bdi
canh dé, ting san lwong cia mé ddng nghia véi viée phai mé bd sung cac dién khai thac méi. Theo nghién
ctru cua Trung tim Khoa hoc Cong nghé M6 & Mbi truong thude Truong Dai hoc Mo-Bia chat (Trung tAm
Khoa hoc Cong nghé M6 & Mbi truong, 2023), khi giai phap nay dugc thyc hién, khdi lwong duong 16 dao

* Tac gia lién hé
Email: nguyenhongcuong@humg.edu.vn
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mdi s& ting cao (khoang 7.450m 10/nim) va mot lugng dang ké duwdng 10 cii cin chdng xén mé rong tiét
dién (khodng 4.225m 16/nim) dé dam bao yéu cu thong gié. Bén canh do, cic tinh hudng “xung dot” vé
ludng gi6 sach va ludng gi6 thai co thé xay ra khi ting thém sb lugng 10 chg méi. Két qua khao sat cho thay
cong ty da phai sir dung dén quat thong gié cuc bd dé hd trg thong gidé cho mot sb 16 chg. Dién hinh nhu
tai cac 10 chg: LCI-8-1, LCNM-1-6a-1, LC 1I1-9-3, LC 1I-6A-17, LC I — 9 — 24, LC I-7-5A. Ngoai ra, ¢
mot sé khu vuc phai bé tri cac 10 chg thong gid nbi tiép. Cu thé nhu gi6 sach qua 10 cho LC 1-9-24 dugc
lay tir ludng gi6 thai cta 10 chg LC 1-9-24B hay luéng gi0 thai di ra tu 16 cho LC I-7- 10 lai dan dén 16 chg
LC I-7-5A (hinh 1). Ddc diém ciia so @b thong gio ké trén da dan dén mot hé qua 1a toe do gid yeu (thiéu
gi6, tbc do gi6 dao dong trong khoang 0,9 — 1,5 m/s), nhiét d6 trong ludng gi6 ting cao (c6 noi Ién dén trén

30°C) va 1a mdi truong sinh bui. Trong méi trudng lam viée nhu vay, trang thai cing thing va mét moi cia
ngudi lao dong tré 1én trdm trong. Do d6, yéu ciu cp thiét dat ra 1a tim kiém mot giai phap hiru hiéu dé
cai thién so dd théng gié va lam mat khi mo, tao méi truong lam viée tét cho ngudi lao dong.

Thingmg KT LC 19-248
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Hmh 1. Hlen trang so do thong gio ciia mét khu vue ddc trung tai mé than Nam Mau
(Trung tdm Khoa hoc Cong nghé Mo & Moi truong, 2023)

2. Co s Iy thuyét va phwong phap nghién ciru

Trén thé gidi, viée cai thién so dd thong gié va lam mat khi mo di dugc nghién ctru. Mot trong nhitng
giai phap chinh dugc thuc hi¢n bao gom: (1) — dio bo sung dudng 16 moi dé dan bo sung gi6 sach vao 16
chg hay dao duong 16 thoat gio ban tir 16 chg ra ludng gi6 chung; (2) — thyc hién cac giéng khoan thoat gi6
bén tir khu vue 10 cho 18n trén be mit; (3) — lp dat thiét b1 lam mat khi mo. Mdi giai phap deu co nhung
vu va nhuge diém riéng, do d6 cin ¢ nhitng lap luan chi tiét dé c6 thé ap dung phu hop cho mdi diéu kién
cu thé. Trong nghién ctru nay, ching t6i sir dung phuong phap phan tich 1y thuyét c6 tinh dén sy ké thira
kinh nghiém cta céc cong trinh trude d6 dé dinh huéng ap dung giai phap théng gid va lam mat khi moé
cho diéu kién mé than Nam Mau.

Néu nhu giai phap dao bd sung duong 10 14 giai phap cin ban ma hau nhu tit cd cac mé thuong thuc
hién thi viéc khoan cac 15 khoan thodt gié it duoc st dung hon. Véan d& cbt 13i 1a lién quan dén chi phi thyc
hién. Trong phuong phép st dung 15 khoan thoat khi, cong tac khoan duoc thyc hién tir trén bé mat va tao
16 khoan ndi théng véi via than. Trong qua trinh khai thac, khi thai va khi doc hai s& dé dang thoét theo cac
16 khoan 18n trén bé mit ma khong di qua céac vi tri khéc trong moé nén giam nguy co tich tu khi, chdy mé
va sinh nhiét (hinh 2). Tuy nhién, viéc thyc hién cac 16 khoan doi hoi chi phi du tu 16n nén giai phap nay
chi duoc thuc hién tai cac moé c6 chira khi.
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Hinh 2. So @6 thodt gi6 va khi thai bang 16 khoan (Thakur, Pramod, 2018)

Déi voi thiét bj 1am mat khi mo, giai phap nay di dugc nhiéu noi 4p dung theo cic phuwong thirc khac
nhau. Dién hinh nhu céng nghé lam mat khi mé bing khi nén dugc 1am lanh & trén mit bang va dan trong
dudng dng xubng d6 sau 2400m tai md Morro Velho & Brazil (McPherson, 2012), hay sit dung nuéc lam
mat dan theo dudng éng xubng bo tan nhiét & dudi duong 16 sau 542m tai bé than Bowen, Australia (Belle
va Biffi, 2010) (hinh 3). Dé rat ngin khoang cach di chuyén cta nudc lanh (hay khi lanh), mot hé théng
thiét bi lam lanh diat du6i duong 10 ciing dd dugc nghién ctru (Ramsden, 2007). Tuy nhién, mot nhuge diém
cua cac hé théng nay la sy tiéu thu nang lugng 16n dé van hanh hé théng. Do d6, y tudng 1am mat cuc bd
1a str dung dng xody hay may lam lanh ¢& nhé cho mét khu vuc duong 160 (Ameen, 2006; Jinggang, 2009).
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Hinh 3. So @6 lam mat khi mé bing hé théng nwée lanh (O'Connor, 2013)

Tai Viét Nam, giai phap st dung thiét bi 1am lanh cho cac khu vuc duong 10 cuc bg cling d8 dugc nghién
ctru. Dién hinh nhu nghién ciru 4p dung thiét bi MK dé lam mat khong khi cho 10 cho co giéi hoa 11-1.15
tai mo6 than Ha Lim (Pao Vian Chi, 2017), hay tac gia Quan Truong Tien di phén tich sy thay d6i nhiét do
khong khi trong 10 chg va di dé xuét giai phap sir dung thiét bi diéu hoa khéng khi mo dé giam nhiét cho
16 chg CGH 11.1.14 mé than Ha Lim (Quan Truong Tien, 2019). Tuy nhién, thyc t& v6i méi truong khéng
khi trong hdm 16 c6 d6 4m cao d3 anh huong dén chat lugng va tudi tho cua cac thiét bi. Do dé, cho dén
nay céc thiét bi nay van chua duoc ap dung phd bién tai cac mo.

3. Két qua va thao luin

Cin clr vao tinh hinh khai thac hién tai va xem xét dén céc han ché trong so dd thong gid, 1am mat khi
mo ciia cong ty than Nam Mau. Can ctr vao cac giai phap da duge phan tich & trén c6 thé thay rang tai thoi
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diém hién tai rat kho dé tim kiém giai phap t6i wu. Tuy nhién, mot sé giai phap co thé kha thi voi cac dién
khai thac dugc huy dong trong giai doan ting san lugng khai thac hién nay tai mé than Nam Mau dugc
trinh bay trong hinh 4.

P
< Mugc dich: Cai tao cc dwéng |6 dua ludng gi6 thai khu vire mite +50 m (khu Vire frung
/_,/ \\\ tim v cdnh déng cia mé) 1én tram quat gi6é chinh mirc +200 m lién hop véi ludng gié
y N\ sang phia tram quat +279.
/ \ -
| ciiphiprcai \ | o — - >
[ tao duing 1o | ‘ B“?n_ phap thye hién: e ; )
| h;ré’ng gié ra J - Cai tao bang cdch chong xén, m& rong tiét dién duong 1o bao gom 16 DV4 da +50
\ t = / co chiéu dai 420 m, 1o DV4+125 dai 120 m. 16 DV5+50 dai 350 m, 1o thwong TGV4
\ TArT QU / mire +50/+125 dai L=200 m, 16 thuong TGV4+125/+200 dai 150 m va 1o DV4 +125
N /,/ nbi tir xuyén via +125 dén thuong thong gic V4 +125/+200 dé hit gi6 lén tram quat
\_ > +”10(”K1‘6 N°18). .
— - Cai tao bang cach dao mdi 16 thwong TGV4 trong dd +50/+125 chiéu dai L=160 m:
\xén 16 DV4 +50 chiéu dai L=300 m. J
/Muc dich: T4ch rigng cae luéng gio6 thai di ra tir céc 16 che va dua ching nhap vao cac
Y —|luong gio thai chung ciia mé nhim loai bo hoan toan céc tram quat phy lap dat trong
y & \\\ cac 16 doc via thong gio cua cdc 16 cho. ;
ff \ i : N
Giai phap 2: Cii \‘ / Bién phap thuc hién: _ \
tao so' db thong | - Thi cong 16 thuong TGVT V8 dd -50/+15 dai 130 m de gi6 sach cép cho 2 16 chg
gi6 hién tai cho | V9 +10/+125 va 2 16 chg V8 +15/+125 dirge dén tir mute -50 1én qua 16 thuong V9-
cic 1o cho / 50/+125, tiét dién mot s6 vi tri d& bi nén hep (8 -:-10m2). Budng 16 nay dang la
A ’ / thirgng rét than chinh ctia 4 16 cho. Céng tac théng gi6, phan phdi gi6 cho khu vire
\‘\ // 16 che gip nhiéu kho khén (dang str dung 02 tram quat phu cuc bo). Ut tién dén gi6
S L| sach tir mitc -50 Ién cap gié cho céc 16 che khu vire V8 +15/+125 (lo chg I-8-1, I-
8-2, 1-8-2B), loai bo 01 tram quat phy.
- Thi cong 16 thiweng néi TGVT LC IT1-9-3 dai 100 m dé tach ludng gio sach tir mirc
-50 lén dwong o o via 8 va vao cap gio cho 1o che I11-9-3 GP3. Gié thai tir 1o cho
di qua cac duong 1o dén gi6 via 9 ra ngoai. Téch bist duong thong gio sach va gio

\ thai khu virc 16 chg, ddm bao gi6 thai khong nhap véo gié sach dé théng gi6 tiép |
\cho cac khu vuc khac. /’

Hinh 4. Giai phép dé xudt hodn thién cong tdc thong gié, lam mdt khi mo tai thoi dzem hlen tai
cho mé than Nam Mau

Hai giai phap néu trén déu nhim muc dich tao ra cac ludng dan gi6 thai théng thoang, ting tdc d6 gio di
qua cac vi tri lam viéc ctia ngudi lao déng. Tuy nhién, v&i gidi phap 1, cong ty s& phai thuc hién chdng xén
mot khdi lwrong duong 10 rit 16n, khoang 1.240m. Thuc té, viéc chdng xén dudong 16 hién nay gip rat nhidu
riii ro vi khéi d4 xung quanh chung di bi dich chuyén, vo nhau, va nguy co xay ra sy ¢b tut 1o d4 anh huéng
dén an toan lao dong. Ngoai ra, chi phi mét 16 chéng xén duoc danh gia & mirc trén 50% cua mét 16 dao
m&i (tiy theo loai dudng 10). Do d6, giai phap 1 ¢6 kha thi dé thyc hién nhung cdn xem xét sdu hon vé& mit
kinh t& va hiéu qua str dung ctia cac duong 16 trong thoi gian trede mit va lau dai.

Dbi vai giai phap 2, vén dé uu tién 14 bd sung duong 16 méi dé dén gi6 thai nham loai bo viée thong gio
nbi tiép giira cac 16 chg. Véi so d6 dudng 16 va thong gié tai mé, giai phap dua ra 1a dao méi 10 thugng
TGVT V8 -50/+15 dai 130m, 16 thugng néi TGVT LC I11-9-3 dai 100 m, va cac 10 ndi dé lam 16i dan gi6
thai tir cac 10 cho LC 1-9-24B, LC I-7-10 ra ludng gi6 thai chung (ngin khong cho gi6 thai di qua céc 10
cho tiép theo). Theo phuong 4n nay, khbi lwvong duwong 16 dao méi 'khoang 230m nén xem xét vé mit chi
phi 13 ¢6 loi hon so v6i giai phap 1. Ngoai ra, phuong 4n niy han ché dugc khbi lugng duong 16 phai chéng
xén, loai b6 dugc cic quat thong gid phu trén cac duong 16. Do do, giai phap nay vé co ban 1a t5i wu va cé
kha thi hon trong viéc dinh huéng hoan thién cong tac thong gid, lam mat khi mo tai thoi diém hién tai cho
moé than Nam Mau. Cin luu ¥ réng, ddy la giai phap cip thiét nhdm phuc vu giai quyét cong tac théng gio
va lam mat khi mo trong giai doan hi¢n nay ctia mé.

Véi giai phap dugc lua chon, thoi gian qua cong ty than Nam MAau da thyc hién ddo méi dudng 16 song
song chan LC I-8-1 dé phuc vu dan gi6 sach doc lap tir 16 thuong thong gié V8 mire -10/+125 T.IIA-T.V
va0 16 chg LC I-8-1 (trudc ddy gid cho 10 cho LC 1-8-1 duge ldy tir 16 chg LC 1-8-2 qua 10 doc via van tai
LC 1-8-2). Sau khi dudng 16 nay duge dao, gi6 cap cho 10 chg LC 1-8-1 tang tir 7 m/gid 1én 8,7 m3/gio, tde
d6 gi6 tang tir 1,2 m/s 1én 1,9 m/s (dién tich mat ct ngang 10 cho trung binh 4,5m?). Pic biét, gi6 cép cho
16 chg LC 1-8-1 14 l4y tir ludng gi6 sach (khac vai trude day 1a gié dugc 1y tir ludng gid di ra tir 10 chg LC
1-8-2).

Ngoai ra, cong ty di thyc hién dio méi dudng 10 throng TGVT V8 trong da mirc -50/+15 dé ndi théng
giita 16 nbi V8-V9 T.II-T.I xudng 16 xuyén via mirc -50m nhdm muc dich mé bd sung duong din gié sach
méi vao 10 chg LC 1-8-2. Khi dudng 10 duoc diao xong, gid sach vao 16 chg LC I-8-2 tang tir 7,0 m?/gio 1én
9,1 m%/gid (phan tang dudi), va tir 7,0 m*/gior 1én 13,3 m*/gio (phan tang trén). Pong thoi, khi giai phap nay
duogc thuc hién, gié sach vao 10 chg LC 1-8-2 va LC 1-9-24b dugc thuc hién theo cac luéng riéng biét (trudc
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déy hai 10 cho nay di chung mét ludng gié). Luu lugng gié qua 16 chg LC 1-9-24b ting tir 6,9 m%/gid 1én
13,9 m%/gio, toc d6 gi6 tang tir 1,2 m/s 1én 2,4 m/s. Dong thoi, 10 thugng ndi TGVT LC II1-9-3 ciing d3
dugc thue hién dé tach gid sach tir 10 xuyén via muc -50m 1é€n duong 16 via V8 va 16 chg LC I11-9-3. Sau
khi duong 16 duoc dao, gié ban tir cac duong 16 via V8 khong con 1an vao ludng gié sach cip cho 10 chg
LC II1-9-3.

Nhur vy, c6 thé néi ring giai phap cai tao mang gi6 thuc hién da mang lai hidu qué trong giai doan ngin
han hién nay (khai thic dén mirc siu -50m). Trong twong lai, khi dy 4n xudng sau dén mirc -125m va sau
hon nita ctia mo dugc hoan thién, céng tic thong gié va lam mét khi mo s& gap nhiéu kho khin hon do
chidu dai du’orng 10 16n hon, strc can cua mang gié tang va su tang nhiét d¢ cua khéi ¢4 mo. Do d6, cong
tac thong gi6 can thiét phai dwoc xem xét dén toan bo hé théng, chleu dai va tinh trang ctia duong 16 trong
mbi 1u0ng gi6. Bén canh dé, ké hoach ting san lwong mé s& 14 yéu t6 tién quyét trong chién luge phat trién
moé no6i chung va xay dung ké hoach théng gi6, lam mat khi mé néi riéng cua cong ty.

4. Két luan

Trén co s thuc trang san xudt tai mo than Nam MAu hién nay, xem xét vé khia canh théng gié va lam
mét khi mé c6 thé rat ra mot sé két luan nhu sau:

- V& co ban, cic tram quat gio chinh hién nay vin dam bao dap tmg yéu cau thong gi6 chung cho toan
bo khu moé. Tuy nhién, trong didu kién dap ng san lu'(yng duoc giao, modt so dién khai thac méi phai dugc
bd sung din dén tinh trang théng gi6 ndi tlep tai mot 50 khu vuc 16 cho. Giai phap 1ip dat quat g10 phu
(quat cuc bo) trong cac duong 10 thong gio nhim ting tdc do gi6 di qua 16 cho chua gidi quyet triét dé duoc
van dé 1am mat khi mo. Nhiét do tai cc noi lam viéc ting dén 30°C, két qua do tai nhiéu khu vyc d3 cho
thdy nhiét d6 virot qua ngudng dam bao méi truong lam viée théng thoang, anh huéng dén ning suét 1am
viéc va sirc khoe ctia nguoi lao dong.

- Giai phap co ban cho giai doan hién nay 14 phai tach riéng cac ludng gi6 thai di ra tir cac 10 chg va dua
ching nhép vao céc ludng gié thai chung cia mé nhim loai bé cac tram quat phu lip dit trong cac 10 doc
via thong gi6 cua cac 10 chg. Trong giai phap nay, mét sb duong 10 di duge cong ty Nam Mau dao mai
nhu dwdng 10 song song chan LC 1-8-1, 16 thwgng TGVT V8 trong da mirc -50/+15, 16 thuong ndi TGVT
LC I11-9-3. Cac duodng 16 nay di gop phan tach ludng gié sach riéng biét cho cac 10 chg LC I-81, LC 1-8-2,
LC 1-9-24b va LC II-9-I1. Két qua do dac cho thiy luu luong gidé qua cac 10 cho di ting 16n tir 1,7-6,3
m¥/gid, the do gio tang 1,2-2,4 m/s, va dic biét 1a gié vao cac 10 chg déu duoc dan tir ludng gio sach nén
d4 gop phin cai thién didu kién ciia ngudi lao dong, nhiét d6 trong 16 giam tir 1-3°C.
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ABSTRACT

Current status and direction for improving mine ventilation and air
cooling at Nam Mau Coal Company - TKV

Le Quang Phuc'?, Nguyen Hong Cuong'**, Dao Van Chi'?
!Hanoi University of Mining and Geology
Sustainable Development of Mining Science, Technology and Environment (SDM)

According to VINACOMIN's orientation, the Nam Mau coal mine is undergoing drastic changes in
mining depth, methods, and equipment. These changes significantly impact the design of the mine's
ventilation system. Although technical solutions have been implemented to some extent, in some areas of
the mine, ventilation requirements still need to be further improved to provide a good working environment
at a reasonable cost. Currently, with the complexity of the excavation diagram, the use of old excavations
for deeper mining planning, as well as the overlapping of plans to mobilize seams for exploitation have
caused obstacles to ventilation and air cooling of the mine. Some longwall faces must be ventilated in series
(two longwall faces in series), leading to a situation where the airflow supply is not enough to cool the
working environment of the workers. In many areas, the measured temperature exceeds 30 degrees Celsius,
which is an unhealthy working condition for workers, reducing labor efficiency. Therefore, this article
presents the current status of the ventilation diagram and air cooling solutions at the Nam Mau coal mine.
With the current production status of the mine, the solution of cutting and expanding old excavations to
increase the ability to discharge exhaust air, while increasing the ability to circulate air through the
longwalls is a reliable solution today. In addition, the ventilation diagram connecting the longwall faces
needs to be adjusted in the direction of digging additional independent ventilation slope excavations. The
results of this study will be a reliable reference for building ventilation strategies and air cooling methods
in the context of increasing production and developing deeper into the Nam Mau coal mine and different
underground coal mines.

Keywords: Underground mining; Mine ventilation; Mine air cooling
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HQI NGHI TOAN QUOC KHOA HQC TRAI AT
s . VATAINGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2024)
SUSTAINABLE DEVELOPMENT

Mo phong sd trang thai ing suat dudi tru than & via than
dbc thoai tai mé than Thong Nhat

Lé Quang Phuc!>*, Nguyén Hdng Cuong'2 Vil Trung Tién'2,
Lé Tién Diing'2, Pham Vian Quan®*, Pham Tién Duong?
!Truong Dai hoc M6 - Dia chat
’Nhém nghién cieu Phat trién bén viing Khoa hoc cong nghé Mo va Méi truong (SDM)
3Vién Khoa hoc céng nghé mé - Vinacomin, *Nghién ciru sinh Truong Pai hoc Mo - Dia chat

TOM TAT

Tru than c6 vai tro quan trong d6i vé6i vide bao vé va duy tri 4n dinh cua 1o doc via tai cac mé than hdm 1o
Viét Nam. Tuy nhién, trong trueong hop khai thac cac via than gin nhau, sy ton tai ctia try than ndm phia
trén c6 anh huéng tiéu cuc dén sy 6n dinh cua duong 16 khi khai thac via dwdi. Tir nguyén 1y hinh thanh
vom sap d6 cho thdy, sau khi két thic khai thac via than, phan 16n tai trong tir cac tAng d4 vach s& chét tai
1én try than. Khi d6, tru than dong vai tré nhu mot cAu ndi dé truyén tai trong xudng phia dudi va hinh thanh
vung rng suat nguy hiém & dudi try. Do dé, néu khong duoc nghlen clru va xac dinh pham vi phan bé cua
ving tng suit nay, cac nguy hiém v& tut noc va sap d6 10 co thé xay ra khi thyc hién dao 10 va khai thac ¢
via than lién k& phia dudi. Trong nghién ciru nay, chiing t6i 14y diéu kién khai thac via than 6d ctia mé than
Théng Nhit lam nén tang nghién ctru. Chwong trinh FLAC3D duoc tng dung dé mé phong qua trinh khai
thac mo. Cac dic diém phan bé (g suat dudi try than dwgc md phong co tinh dén sy thay ddi cua chiéu day
via 1a 2m, 4m va 6m tuong Gng voi chiéu rong cua try than 10m, 20m, 30m va 40m. Két qua nghién ciru cho
théy gié tri (rng suat va pham vi phan b ctia viing tmg suét nguy hiém phia dudi try c6 ty 16 thuan véi chiéu rong
tru than va ty 18 nghich véi chiu day via. Do d6 két qua nghién ciru s& 1 co s¢ dé xac dinh méi twong quan giita
vi tri ctia dudng 10 voi viing tmg suit cao phia dudi try than trong mdi truong hop. Két qua nghién ciru s& 14 tai
liéu tham khao tin cdy trong viéc kiém soat sy 6n dinh cua duong 10 trong via than dudi khi khai thac céac via
than gan nhau ta mé than Thong Nhat va cac mé khac viing Quéang Ninh.

Tir khoa: Tru than; Via than gﬁn nhau; Ung sut; Ap luc tua; Lo doc via

1. Pit vin dé

Trong khai thac than ham 10, do su tuong tac cta qua trinh khai thac than tai cac via gan nhau, hién
tuong tut noc, ddy hong va bung nén & cic dudng 16 doc via & via than phia duéi dién ra rat phd bién. Ty
16 mét 10 phai thyc hién chéng xén dang gia ting tai cac mo than ciia TKV (T4p doan Cong nghiép Than —
Khoang san Viét Nam, 2020-2022). Trong thuc té, cac via than trén duoc khai thac trude va bi loai bo trude
khi khai théc cac via than dudi. Viéc khai thac som céc via than phia trén s& pha v& mdi lién két cua cac
ting 16p d4 véach va lam tang sy chuyén vi cia ching khi khai thac via than phia du¢i. Hon nita, su tap
trung ung sudt qua muc do su ton tai cta cac cot than nim phia trén gay ra c6 thé truyen qua cac 16p da
xuong cac duong 10 phia dudi da gay ra nhitng khé khén cho viée chéng giir va duy tri on dinh cua cac
duodng 16. Thue té thi rit kho dé xac dinh duge dic tinh truyén tai va tap trung tng sut trong nhitng didu
kién khai thac phirc tap nhu vay. Do d6, phin 16n cac nghién ctru treée day déu tap trung vao viée xac dinh
chidu rong cua try than con sot lai trong khéng gian khai théc theo yéu t6 chung bi pha hiry hoan toan va
khong con kha nang truyén ap lyc xudng phia duéi. Bién hinh nhu trong nghién ctru ctia Du va cong sur (B.
Du, C. Liu, J. Yang, and F. Wu, 2020) d4 phan tich mé hinh phén bé tmg suét trong qué trinh khai thac
nhiéu via than tai mo than Longde & phia Tdy Trung Qudc. Véi sy hd trg ciia mo phong s, ving pha hay
rong 4m va 7m & hai bén ca try than da duoc hinh thanh khi khai thac 16 cho thtr nhat va thir hai. Cudi
cling, mot try than rong 12,5m da dugc lwa chon dé dam bao ching bi pha hity hoan toan trong khong gian
khai thac. Jiang va cong sv (S.Jiang, G.Fan, Q.Li, S.Zhang, and L.Chen, 2021) dé nghién ctru anh huéng
clia cac thong sb khai thac dén bién dang va do o 4n dinh cia try than trong qua trinh khai thac 16 chg ngan
& cac via than siéu day va dudi sau 1,0km & mién déng Trung Qudc. Vi mé phong sb ho di xac dinh dwoc

* Tac gia lién hé
Email: lequangphuc@humg.edu.vn
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chidu rong ving déo va ty 18 151 dan hdi trong try than s& ting dan theo chiéu rong khai thac. Trong khi do,
(g suét thing dimg cta try than giam theo chidu rong khai thac. Jun va céng sy (Z. Jun and L. Guangbo,
2016) da nghién ctru sy thay déi img suat do khai thac gdy ra khi 16 cho di qua phia duéi cta try than &
khoang cach gé‘m. Ho da phat hién ra réng ap lyc tua tdng nhanh khi 10 chg tién sat t6i tru than (dat cuc dai
0 khoang cach 20m) va sau d6 giam dén khi & duéi tru than. Luu va cong su (S. Liu, J. Bai, X. Wang et al.,
2021) da nghién ctru do én dinh cta tru than dudi sy xdo tron cia viée khai thac lap di lap lai bﬁng md sb
trén chuong trinh UDEC trén co s¢ diéu kién dia chat cia M6 than Gaohe, ndm & thanh phé Changzhi, tinh
Son Tay, Trung Qubc. Mu va cong sy (H. Mu, A. Wang, D. Song, D. Su, and D. Li, 2021) d4 st dung diéu
kién via than & mo Xinzhouyao, Trung Quéc dé nghién ctru co ché pha huy cua duong 10 trong qua trinh
khai thac nhiéu via duéi try than phia trén dya trén phan tich Iy thuyét va mé phong sb. Tai mé than Daliuta,
tinh Thiém Tay ciia Trung Quéc, Piao va cong sy (C. Piao, S. Lei, J. Yang, and L. Sang, 2018) da nghién
clru dic tinh chuyén dong ciia viéc khai thac via phia dudi try than con sot lai trong khong gian khai thac
dya trén phuong phdp gidm sat soi quang hoc. Ho da phat hién ra ring trang thai tng suit-bién dang cua
try than thay ddi theo 3 giai doan khac nhau: (1) - khu vyc ngé ba cta 10 cho khai thac déu tién; (2) — khu
vuc d4 vach sip dé trong khong gian khai thac & sau 16 cho khai thac ddu tién; (3) — khu vuc d4 vach sip
d6 sau khong gian khai thac cta 10 chg tha hai. Shan va cong sy (R. Shan, Z. Li, C. Wang et al., 2021) da
mo phong viée khai thac cac via than c6 khoang cach gin nhau va phén tich cac ddc diém phan bd cia do
léch tmg suét trong d4 xung quanh via than phia dudi.

Nhur vay c6 thé thiy réng nhu ciu nghién ctru vé sy phan b tmg suat dudi tru than, trang thai dich chuyén va
bién dang cua khbi da, sy 6n dinh cua dudng 10 trong khai théc tp via than gin nhau d dugc mot s6 nha khoa
hoc trén thé gi6i dat nén mong nghién ctru. Tuy nhién, con thiéu ving cac cong trinh nghién ctru cho nhimg didu
kién dac trung ctia mo than ham 16 Viét Nam. Do do, bai béo nay s€ mang dén mot nén tang co s& ve su phan
b tmg suat dudi try than cho trudng hop nghién ciru dic trung tai mé than Théng Nhit, noi ma céc via than
duoc phan bé theo dang chum via rat phurc tap. Nhitng két qua nay 1a co s dé dy bao va thiét ké bé tri duong 16
trong ké hoach khai thac ctia mé than Théng Nhét va nhirng noi khéc c6 diéu kién tuong tu.

2. Co s6 1y thuyét va phwong phap nghién ciru
2.1. Diéu kié¢n khai thdc va dia chat ciia khu viee nghién ciru

Khu vire nghién ciru duoc thuc hién & khu mo Lo Tri cua Cong ty than Théng Nhit nim & thanh phd
Cém Pha, tinh Quang Ninh. Trong khu mé bao gdm 21 phén via phan bé rit gan nhau (theo huéng tir trén
xudng dudi, cac phan via than xdp xép tir 6d dén 1a). Tuy nhién, cac phan via than ciing c6 sy bién dong
manh va thudng khong cé di & mdi vi tri. Cac phan via than dugc thyc hién khai thac df‘)ng thoti, tuy nhién
tai mdi vi tri déu duge thuc hién khai thac 14n luot tir trén xuéng dudi. Tai khu vuc phia Bong Nam cua
ruéng moé, Cong ty dang thuc hién khai thac phan via than 6b nim phia dudi phan via 6d di dugc khai théc.
Lép d4 xen giita cia hai via nay 13 5-15m. Céc cong trinh duoc bb dudi sau tir 300-350m. Cac via than ¢ goc
déc trung binh 7°, chiu day trén 2m. B4 xung quanh 14n luot 1a cac 16p sét két, bot két va cat két. Cot dia ting
khu vire nghién ctru xem hinh 1. Tinh chét co Iy ciia than va da khu vyc nghlen ctru xem bang 1.

Hinh 1. Mt cdt dia chdt khu viec nghién ciu (Le Phuc Quang; Le, Ha Thu T hi; Nguyen, Long Quoc, 2024)
Bang 1. Tinh chat co ly cua cac lop da va than trong khu viec nghién ciru
(Le, Phuc Quang; Le, Ha Thu Thi; Nguyen, Long Quoc, 2024)

Loai dé Ung suét Modul khi | Modul cit | Hésd L,uc dinh | Gocndima | Trong lugng thé
j kéo (MPa) (GPa) (GPa) poisson | két (MPa) sat (d9) tich (kg/m®)
San két 1,75 8.120 3.642 0,3 3,15 38 2840
Cat két 1,63 7.451 3.240 0,31 3,21 34 2775
Bot két 0,98 2.342 0.950 0,32 2,16 30 2556
Sét két 1,25 1.826 0.609 0,34 1,83 26 2250
Than 0,5 0.755 0.486 0,26 1,45 19 1460
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2.2. Phwong phap nghién ciru

Phuong phap nghién ciru mé hinh s théng qua chwong trinh Flac3D duge sir dung trong nghién ctru
nay. Day la mot mo hinh phén tir hitu han vé6i cac vat lidu xdy dung Ia than va da dugc coi la vat liéu dan
hdi dap g tiéu chi d6 bén Mohr-Coulomb. Kich thuéc md hinh 14n Irot 1 dai 350m theo phuong X, rong
265m theo phuong Y va cao 140m theo phuong Z. Céc ranh gi¢i bén cua md hinh dugc ¢6 dinh chuyén vi
theo phwong ngang, va ranh gi¢i phia dudi dugc ¢ dinh chuyén vi theo hudng ngang va ding. Ranh gidi
trén cung cua mo hinh khong bi han ché chuyén vi. Tai trong tw nhién dugc 4 ap dung cho ranh gidi trén cia
mo hinh véi tng sudt thing dung 1a 6,5 MPa. Trong luong riéng cua dia tAng d4 duoc liy trung binh Ia
0,025 MN/m? va trong luc cling duge ap dung. Cac céc thong so dia tang va co ly da cia m6 hinh duge lay

trong ty nhu diéu kién khu vuc nghién ciru ciia mé than Théng Nhat (bang 1). So dd ciu trac mé hinh dugc
trinh bay trong hinh 2.

+ &
Hinh 2. Cdu tritc mé hinh nghién ciru
Trong nghién ctru nay, ching t6i mé phong qué trinh khai thac ciia via than 6d voi chiéu day thay dbi

lan luot 13 2m, 4m va 6m. Trén via than 6d, 10 chg sb 1 duoc khai thac trude va 10 chg sb 2 duoc khai thac
sau. Gifra hai ¢4t khai thac cta cac 10 chg nay, tru than rong twong ing 10m, 20m, 30m va 40m duoc dé lai
trong khong gian khai thac dé theo ddi didn bién phan b wng suét hinh thanh & dudi nd. Khoang céach gitra
c4c via than va chidu sau phan b cua ching dugc 1ay twong ty hinh 1 (liy trung binh 5m).
3. Két qua va thio luin

Két qua nghién ciru duge trinh bay trong cac hinh 3-6 nhu sau :
m— = ZZ.Pa

1.5000E+04
0.0000E+00
-2.0000E+08
-4.0000E+06
-6.0000E+06
-8.0000E +06
M -1.0000E+07

-1.2000E+07
I -1.4000E+07

-1.6000E+07
-1.8000E+07

Hinh 3. Phdn bo vung suat thang ditng o duwdi tru than réng 10m:
a—viaday 2m ; b—via day 4m,; ¢ — via day 6m
‘ ZZ,Pa
1.5000E+04
0.0000E+00
-2.0000E+06
-4.0000E+06
-6.0000E +06
-8.0000E +06
-1.0000E+07
-1.2000E+07
-1.4000E+07
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Hinh 4. Phin bé iing sudt thing diing & dudi tru than réng 20m:
a—viaday 2m ; b—via day 4m, ¢ — via day 6m

ZZ,Pa
1.5000E+04
0.0000E+00
-2.0000E+08
-4.0000E+08
-6.0000E+06
-B8.0000E+06

: + -1.0000E+07
-1.2000E+07
-1.4000E+07
-1.6000E+07
-1.8000E+07

Hmh 5. Phan bo ing sudt thang dimg ¢ dwdi tru than réng 30 m:
a—viaday2m; b—viaday 4 m; c—viaday 6 m

875



a)

Tru than

Tru than

Z7.Pa
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Hinh 6. Phin bé ing sudt thing diing & duwdi tru than réng 40 m:
a—viaday2m; b—viaday 4 m; c—viaday 6 m

Tir cac hinh 3, 4, 5 va 6 cho thdy, khi chiéu day via cang 16n thi sy tip trung (ng suét trong tru than va
& dudi no cang giam. Vi du nhu trén hinh 6, img suét & khoang cach dudi tru 5 m dbi voi via day 2 m 1a
20,15 Mpa nhung gié tri nay 1a 14,38 Mpa & duéi via day 6 m. O khoang cach 15 m duéi tru than rong 30
m (hinh 5), gi4 tri img sudt 1a 15,46 Mpa ddi voi via day 2 m va gia tri nay 1a 9,72 Mpa db6i v6i via day 6
m. Didu ndy co thé dugc giai thich 1a do khi via than cang day thi ddng nghia vé6i chidu cao tru cang l6n.
Duéi tac dung cua 4p luc cua khdi d4 phia trén, su phat trién khe nut & hai bén cua try than dién ra cang
ménh liét khi ting chidu cao cua try. Péng nghia véi qua trinh nay 1a sy phé v lién két caa than & hai bén
tru va lam cho chung d& dang bi pha huy. Khi tru than bj ph4 hay, luc nay chung khéng con 1a di tugng
chiu tai chinh cuia khbi d4 vach ma tai trong di truyén vao khdi da sap d6 trong khong gian d3 khai thac.
Do d9, ung sult phan b6 dudi tru than 1a rat nho. Nguoc lai, khi via than mong hon hay chiéu cao try than
nhé hon (hinh 3a), mit tiét dién cua twong than nhé nén kha niang ching bi pha v 1a rit kho. Chinh vi vay
ma chiing c6 kha ning duy tri én dinh t5t hon so véi try than c¢6 chidu cao 16n. Tuy nhién, try than cang 6n
dinh thi sy tip trung @ng suit & dudi try than cang cao. Nhu vay, c6 thé khing dinh ring sy tap trung ing
suét ¢ phia duéi try than ty 18 nghich vdi chidu cao cua try (hay chiéu day cua via than).

Xuyén sudt tir trén xudng dudi try than, ing suit phan bd theo hinh dang ctia mét elip det. TAm cua elip
nim trén try than va c6 phan 1éch vé phia 16 chg khai thac dAu tién (bén phai). Via than cang day thi tim
cua elip tap trung tmg suét cang phat trién 1éch vé phia 10 cho khai thac dau tién. Trén hinh 5, tdm cua elip
cach canh tru than phia 10 cho th nhét 12 10 m, trong khi d6 cach canh tru than phia 10 chg thir 2 1a 20 m.
Gié tri nay trén hinh 6 1an luot 13 13 m va 27 m. Didu nay c6 thé 1a do trong giai doan chiu anh hudng cua
ap luc tua tir qua trinh khai thac 10 cho dAu tién, phia canh tru than bén phai da dugc nén lai cung véi qua
trinh ha vach trong khong gian khai thac. Pinh tng sudt khi d6 khéng hoan toan tap trung trén try than va
lan truyén ca vao trong via than phia 16 chg thir hai chua duoc khai thac. Trong giai doan khai thac cia 16
cho thtr hai, tru than s€ chiu tai doc 1ap va bi anh hudng 1an thir hai boi ap luc tua tir qué trinh khai thac 10
cho. Phén try than phia 16 chg thir nhét (da dugc nén chat) sé chiu tai tét hon so voi phia 16 chg thir hai. Do
d6, tAm cua ving tap trung ung sudt s& 1éch vé phia tru c¢6 két cdu én dinh hon.

Khi try than cang rong va mong thi viing elip tip trung ing sudt cang 16n va phat trién sdu xudng phia
dudi. Khi try than hep (hinh 3) thi gin nhu khong tn tai viing tip trung ing suét phia dudi try. Didu d6
chimg t6 try than da bi pha huy hoan toan. Khi try than rong hon, ving tap trung ung sudt bat dau duoc
hinh thanh tir tim cua try than va phat trién rong ra xung quanh. Dic biét 1a ¢ via than co chidu day nhé (2
m), ving tap trung ing sudit c6 kich thuéce 16n va phat trién sau xuong phia dudi tru.

Déi vai khai thac cac via than ¢ gin nhau nhu tai moé than Théng Nhit, do khoang cach gilta céc via than
nhé nén tmg suét tap trung phia dud tru than tac dong khong nho dén qua trinh duy tri on dinh duong lo
doc via va kha1 thac via than phia dudi. Boi vi, trong moi trudng ing sudit cao, céc sy cb nd da, bién dang
va sip d6 10 rat d& xay ra. Do d6, birc tranh vé sy phan bé tmg sudt phia dudi try than da duoc mé phong
thong qua diéu kién khai thac ciia mé than Théng Nhit. Két qua nay s& 14 nén tang co ban dé thuc hién xay
dung ké hoach dao 10 va khai thac cac via than & dudi try than phia trén mét cach hiéu qua va an toan.

4, Két luan

Trén co s& phuong phap mé phong sd, nghién ctru nay da mo ta su phan bd vmg suit phia duéi tru than
trong cac didu kién chiéu day va chiéu réng khac nhau cua try than. M6t sé két qua chmh thu dugce nhu sau:

- Sy tdn tai ctia try than dong vai tro nhu mot ciu nbi dé truyén tai trong tir cac ting dé vach xudng phia
dudi. Vung tap trung (g sudt xuyén xudt qua tru than c¢6 dang hinh elip det va phat trlen mé rong xuodng
phia du6i khi chidu rong ciia try than ting 1én. O mét tru than hep, su tap trung (g sut gin nhu khong tén
tai do chung khéng du kha ning chiu lyc va d& dang bi pha huy béi tai trong tir cac ting da vach. Do d6 s&
khéng c6 anh huéng dén sy én dinh cta duong 16 va qua trinh khai théc cia via than phia dudi mét try than
hep.

- Tam cua elip tap trung Ung sudt khong nim & trung tdm cua tru than ma tép trung Ve phia cua 16 chg
khai thac d4u tién. Pdng thoi, chidu day cuia via than cang giam thi ving tip trung ing suit cang 16n va gia
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trj ing suét dat & muc cao. Diéu nay c6 anh hudng nghiém trong khi dao 10, duy tri én dinh duong 16 va
khai thac & via than phia dudi. Do d6, Nhitng phat hién nay cé thé rit quan trong vi chiing ¢ thé cung cip
thong tin cho viéc bb tri vi tri dwdng 16 trong pham vi an toan khi khai thac via than phia dudi. Ving an
toan cho duong 10 ¢ via than phia dudi cin phai tranh anh huong cta cac tru than phia trén, dac biét dbi vei
ving tap trung Gng suét cao phia dudi try. DSi vi cc via than phia trén wu tién sir dung tru nho hodc khong
¢6 try. Néu sir dung cac tru than 16n thi can phai xem xét méi quan hé khong gian ciia céc try than va duong
16 doc via phia dudi.
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ABSTRACT
Numerical simulation of stress state under coal pillar of
flat-lying coal seams at Thong Nhat Coal Mine

Le Quang Phuc!?*, Nguyen Hong Cuong'? Vu Trung Tien'?,
Le Tien Dung'?, Pham Van Quan®*, Pham Tien Duong®
!Hanoi University of Mining and Geology
2Sustainable Development of Mining Science, Technology and Environment (SDM)
3Institute of Mining Science and Technology; *Graduate student Hanoi University of Mining and Geology

Coal pillars play an important role in protecting and maintaining the stability of the roadway in
underground coal mines in Vietnam. However, when mining multi-coal seams, the existence of coal pillars
above hurts the stability of the roadway when mining the lower seam. From the principle of collapse arch
formation, it can be seen that after coal seam mining, most of the load from the roof rock layers will be
loaded onto the coal pillar. At that time, the coal pillar acts as a bridge to transmit the load downwards,
forming a dangerous stress zone below the pillar. Therefore, if the distribution range of this stress zone is
not studied and determined, the dangers of roof collapse and roadway collapse may occur when excavating
or mining the adjacent coal seam below. In this study, we take the mining conditions of the 6d coal seam
of the Thong Nhat coal mine as the research foundation. The FLAC3D program is applied to simulate the
mining process. The stress distribution characteristics under the coal pillar are simulated when changes in
seam thickness of 2 m, 4 m, and 6 m correspond to the width of the coal pillar of 10 m, 20 m, 30 m, and 40
m. The research results show that the stress value and distribution range of the dangerous stress zone under
the coal pillar is proportional to the width of the coal pillar and inversely proportional to the thickness of
the seam. Therefore, the research results will be the basis for determining the correlation between the
location of the roadway and the high-stress zone under the coal pillar in each case. The research results will
be a reliable reference in controlling the stability of the roadway in the lower coal seam when exploiting
multi-coal seams at the Thong Nhat coal mine and other mines in the Quang Ninh area.

Keywords: Coal pillar; Multi-coal seam; Stress; abutment pressure; roadway
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