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PE XUAT UNG DUNG ONG TAP TRUNG NANG LUQNG
KHI PAO LO PA G CAC MO HAM LO THUQC TAP POAN
CONG NGHIEP THAN - KHOANG SAN VIET NAM

Pao Vin Chi!,", Pham Ptc Hung' Nguyén Minh Duc?

TOM TAT

Hién nay, khoan - né min van 1a phuwong phép chu dao dé pha v& dat da
trong cac dy an cong trinh ngdm cta Viét Nam, bao gdm ham giao thong, thiy loi,
thuy dién, cling nhu nganh cong nghiép khai khoang. Phuong phédp nay duogc ua
chudng bai tinh linh hoat va hiéu qua ctia né trong diéu kién thi cong & dat da cimg.
Hiéu qua cua phuong phap ndy phu thudc vao nhiéu yéu t k¥ thuat va quan 1y,
bao gom chung loai thude nd, kip nd, thiét b thi cong, va dic biét 1a ho chiéu khoan
n6. Khoan - nd min van 1a phuong phap pho bién nhat dé pha v& dat da va quing
khi dao 10, chi phi va quy trinh thi cong twong dbi don gian, chi mot khéi luong
rat nho cac duong 10 than duoc thi cong bang may combai chiéu khoang gan 4%.
Phan 16n cac duong 10 duoc chdng bang vi thép ty 18 chiém tir 81,2+91,63%, tir
nam 2004, Tap doan Cong nghiép Than - Khoang san Viét Nam (TKV) bat dau
dua vao ap dung vi neo va ngay cang dugc st dung rong rai tai cac don vi. Nam
2025, ty 1¢ duong 10 chéng bang neo chiém khoang 15%.

Viéc str dung thudc nd dé pha v dat da khi dio 10 din dén rung chan dudng
10, anh huong rat 16n dén sy on dinh ctua dudng 10 1am cho gia thanh chéng giir
duong 10 ting, tiém an nguy co mét an toan khi chdng giir dudng 10 ¢6 thé dan dén
nguy co mat an toan lao dong trong mo. Theo thong ké, khdi lwong chéng xén
duong 16 thyc hién hang nam kha 16n va c6 xu thé ting déu theo thoi gian, binh
quan bang tir 25,54+28,48% mét 160 dio mdi. Piéu nay anh huong truc tiép dén
hi¢u qua kinh té ctia hoat dong san Xuét mo.

"Trwong Pai hoc M6 - Dia chit
2Cuc Céng nghiép - B¢ Cong thuong

*Email: daovanchi@humg.edu.vn
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Bai toan dit ra 13 tim duoc giai phap giam thiéu anh huéng cta thude nd dén
dat ¢4 xung quanh duong 10 tao thuan lgi cho cong tac chdng 10 va giam gia thanh
dao chong 16. Trong pham vi bai bao, nhom tac gia dé xuat sir dung 6ng tap trung
ning lwong khi dao 10 dé giai quyét van dé néu trén.

Tir khéa: dao 10, ho chiéu dao 10, ng tap trung ning luong, khoan - nd min.
1. Pt van dé

Theo ké hoach san xuét ctia cac mé than ham 16 ving Quang Ninh, dé co thé
chu dong viée dap tmg san luong khai thac thi cong tac dao 10 tao dién san xuét méi
ludn dugc chu trong. Cac dudng 10 dao trong da c6 tiét dién khoang tir 10+15 m? va
khoang tir 811 m? ddi v6i duong 10 dio trong than. Theo ké hoach san xuat giai
doan 2026 - 2030, cac mo ham 16 thuoc TKV sé& dao téng sb khoang 1,7 tri€éu mét
10 méi [3].

Riéng trong nam 2025, khdi lwong dao 16 ctia TKV 1a khoang 300.000 m,
trong d6 dao 10 da chiém khoang 30% tong khéi lugng. Hau hét duoc thuc hién
bang khoan - n6 min, chi mgt khdi lugng rat nho cac duong 10 than duogc thi cong
bang may combai, chiém tir 0,65+4,42% khdi lwong 10 than thi cong hang nim.,
Néu tinh chung trén tong khéi lugng dudng 10 co ban san xuat, ty 1& mét 10 dao
bang may cang khiém ton, chi tir 0,50+3,03% [4]. Nhu vdy, cong tac dio 10 hién
nay van duoc chu yéu thuc hién bang cong nghé thu cong khoan - nd min bai tinh
linh hoat ctia nd. Tuy nhién, viéc thuc hién tach pha dit d4 trong dao 10 bang thudc
nd ciing da gy ra mot s6 van dé ton tai dén nay van con chua giai quyét triét dé
nhu: gy ra hé sb thira tiét dién trong dao 1; ¢4t d4 xung quanh dudng 16 bi pha
v trang thai cAn bang do rung chin gy nit né va anh hudng dén mirc d6 6n dinh
ctia duong 10; cong tac chéng xén bao dudng dudng 10 hang nim 16n [2].

Thuyc té trong qua trinh san xuat ciia moé da xay ra nhiéu vu tai nan lién quan
dén cong tac chéng gitr dudng 10 ¢o lién quan tryc tiép dén cong tac khoan - nd
min khi dao 10, anh hudng truc tiép dén an toan lao dong trong mo. Viée tinh toan
stt dung lwong thude nd hop 1y dam bao hiéu qua pha v& dat da khi dao 1o ciing
nhu giam thiéu muc do rung chan ciia thude n6 d6i véi cac tép dat da xung quanh
duong 10 dang duogc cha trong nghién cuu.
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Hinh 1. Tong hop khoi luong thi céng ddo 1o theo logi dwong 1o
giai doan 2025 - 2030 tai cac mo than thuéoc TKV

Nhu vay c6 thé thay, khdi lwong dao 10 theo ké hoach cac nim tiép theo co
xu hudng ngiy cang ting, viéc cai thién cong tic khoan - nd min can duogc chi
trong dé nang cao hiéu qua dao 16 14 bai toan thach thirc ma dugce cac moé thude
TKV dic biét quan tAm. Bai bao tién hanh nghién ctru giai phap ap dung dng tap
trung ning lrong nham nang cao hiéu qua cta cong tic nd min pha vd dat dé trong
qua trinh dao 10 14 c6 tinh khoa hoc khi nang cao hiéu qua né min va giam chi phi
khi n6 min, ciing nhu ting hiéu qua kinh té khi dao cac duong 16 da & cac mé ham
16 thugc TKV.

2. N¢i dung nghién ciru

2.1. Hién trang cong tdac dao lo tai cac mo thupc TKV

Pé dam bao hiéu qua trong qua trinh thi céng dao 10, viéc 1ap ho chiéu nd
min 12 mot tai liéu k§ thuat quan trong, quy dinh chi tiét ndi dung va phuong phap
thi cong nd min. Vai trd ctia hd chiéu né min vuot xa mot vin ban tuan thu phap
luat don thuan. N6 1a mot ban thiét ké k¥ thuat chi tiét, 1a cong cu ¢t 161 dé kiém
soat chat lugng nd min, ddm béo an toan lao dong, bao v¢ moi trudong va t6i uu
hoa hiéu qua kinh té cua cong tac dao 1o. Trong d6 hé s6 thira tiét dién 12 mot chi
s6 k¥ thuat quan trong trong cong tac dao 10 da, phan anh muac do sai léch gitta
khéi lwgng dao thyc té va khéi lugng dao theo thiét ké. VE mat k§ thuat, hé sb thira
tiét dién 1a mot thude do truc tiép vé dd chinh x4c cla cong tac khoan - nd min so
voi thiét ké. Viéc kiém soat tot hé sb nay co tam quan trong dac biét trong viéc dat
duoc hiéu qua kinh té - ky thuét cao.
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Hién nay, mot s6 mo da tién hanh nghién ctru dé giai quyét phan nao van dé
dit ra ¢ trén. M6 than Théng Nhat di tién hanh ap dung mét sb giai phap nham
hoan thién cong tac dao 10 bing cong nghé khoan - nd min véi cac thong tin nhu
sau [3], [9]:

- N6 min toan guong.

- Tang tién d6 nd min tir 1,4+1,5 m (bang 2+3 budc chong), chiéu sdu khoan
1,5+1,6 m.

- Str dung phuong phéap tao rach pha huy bang ling tru kép két hop tao mit
thoang phu bang 16 khoan trong.

- B6 tri hop 1y vi tri cac nhom 16 min (tap trung ¢ pham vi 2/3 phia guong dui).

- Str dung t6i da cp sb vi sai (6 cap) va kién nghi bd sung cap sb 7.

- B6 trf hop 1y cac nhém vi sai dé tao cong hudng song nd nham tao hiéu qua
nd t6i da, c& hat ddng déu, tip trung gan guong, giam chin dong.

Véi viéc thyc hién giai phap nay, mo than Théng Nhat da dat duoc nhiing
két qua cai thién nhu sau:

- Hé s6 su dung 16 min dat n = 0,9+0,95, ting 15+20% so véi hién trang
(n =0,7+0,8).

- Tién d6 nd min 1,4 m, ting 100%.

- Chi phi thube n6 giam 18+20%.

- Chi phi kip n6 giam 25+38,3%.

- Chi phi mét khoan giam 12+17%.

- Tdc @6 dao 10 ting 11+21,5%.

L3 khoan tréng duong kinh
16n $76+4120

Dang dot pha hinh try két
hop 16 khoan trong dwong
kinh lon (¢ =76 - 120)

Dang dot pha hinh tru két
hop 16 khoan tréong dwong
kinh nho(¢ = 42)
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Hinh 2. H{ chiéu khoan - né min khi dao 16 dé tai mé than Thong Nhat [6 - 8]

2.2. Pé xudt gidi phdp sir dung éng tdp trung ning lwong khi dao 16 bang
cong nghé khoan - né min [11]

Hién nay, cac mo ham 1o tai Trung Qudc dang sir dung dng tap trung ning
luong nd khi dao 10 béng khoan - nd min. bay la mot thiét bi nd dic biét, duogc
thiét ké dé tap trung ning luong nd vao mot huéng nhit dinh, 1am ting cudng hiéu
qua pha da (Hinh 3). Vo dng thudng lam bang vt lidu composite, 16p 16t hinh nén
hodc 16m (liner) giup dinh huéng niang luong nd, thudc nd dugc nap diy xung
quanh 16p 16t. Khi thuéc nd phat n6, nang luong nd dugc dan huéng nho 16p 16t
10m, tao dong nang luvgng cuc manh tap trung vao da, gay pha vo tap trung va hiéu
qua. Khi sir dung 6ng tip trung niang luong nay trong 16 khoan, song kich nd tir
thudc n6 dat trong ong tao ra hoi nude & nhiét do cao, dat ap suat 7.000+30.000
MPa (nd min thong thuong kiéu truyén thong hién nay ap suat tir 300-2.000 MPa).
Khi d6 ning luong nd ¢ tbe do cao 1am d4a pha v theo cac khe nit, tao ra sirc cong
pha 16n hon khi nd min thong thuong tir 30+50%. Qua trinh nay gitp ting thoi gia
thi cong, giam khoi lwong cong tac khoan 1én dén 30% (mang khoan dugc mo
rong, giam 30% luong thude nd (giam chi tiéu thude nd) va ma van dat dugc cong
suit ngang bang véi phuong phap ndé min truyén thong.
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Dbi voi cac mo ham 10, sau khi dat dng tap trung ning luong dinh hinh vao
cac vi tri khoan, tién hanh cho thudc nd nhu théng thudng va dit hé théng kich nd
tir xa. Phan ning luong nd c6 ich hinh thanh ¢ tc d6 cao 1am da bj cit thang hoic
dudng cong da dinh hinh sin céc lat cit gon hon d& thi cong hon giam thiéu chi phi
phat sinh, strc cong pha ctia thude nd c6 kiém soat sé& tiét kiém so voi quy trinh truyén
thdng 30+50% chi phi. Qua trinh nay giup giam 30+50% luong thudc nd va nhan
cong ma van dat dugc cong suit ngang bang voi quy trinh nd min truyén théng.

Hinh 4. Ong tdp trung nang lwong dp dung khi dao 16 [11]

Thudc nd duoc dit vao éng tap trung ning luong va cho vao céac 16 khoan
va thyc hién quy trinh nd nhu binh thudng (cho phép giam 30% luwong thube nd
va 30% mili khoan so v&i quy trinh cii trén cling mot bai nd). Ong tap trung ning
luong tao vét ntt dinh hudng, han ché rung chin va bui min phat tan ra moi
trudng xung quanh.

Thudc nd duoc dit vao dng thu ning lwong va cho vao cac 16 khoan va thuc
hién quy trinh n6 nhu binh thudng (luu ¥ giam 30+50% lugng thude nd so véi quy
trinh hién tai trén cling guong nd), nang cao hiéu qua nd min tao bién, giam thiéu
rung chan nd min va luong bui phét sinh.

240



Hinh 5. Sir dung ong tdp trung ning lwong sau khi né min [11]

3. Két luin

Pao 10 bang cong nghé khoan - nd min van dugc st dung chit yéu & cac mo
ham 16 thuéc TKV tai Viét Nam trong nhitng nim t&i. Cac van dé hién nay cua
cong tac dao 10 van chua giai quyét triét dé, trong d6 viéc 1ap ho chiéu khoan - nd
min van con nhiéu cong viéc phai hoan thién méi c6 thé nang cao dugc hiéu qua
dao 10. Viéc nghién ctru va thir nghiém cac giai phap dua trén kich thudc viung pha
huy ctia dat da thay vi chi tiéu thudc nd don vi truyén thdng, nham tbi vu hoa hd
chiéu, giam chi phi va nang cao hiéu qua trong cong tac 1ap ho chiéu khoan - nd
min ciing d3 va dang dugc chu trong trién khai. Két qua cia cong tac nay ciing da
phﬁn nao c¢6 dugc su cai thién cua hi¢u qua nd min khi dao 10. Tuy vay, voi viéc
st dung cong nghé khoan - n6 min 1 chu yéu dé dao cac duong 1o chuén bi san
xuat va duong 10 xdy dung co ban trong nhitng nim tdi theo ké hoach san xuit cua
TKV thi van chwa dap tng dugc yéu cau cua cac don vi san xuat mo.

Bai toan tinh lwong thude nd can thiét ¢& dam bao hiéu qua pha v& dat da,
giam thiéu hé s6 thira tiét dién duong 10 cling nhu giam chin dong dén dit da xung
quanh duong 16 do thude nd can duoc chu trong vu tién hang dau trong qua trinh
dao 16. Cac mo ham 10 tai Trung Qudc str dung 6ng tap trung ning lugng trong
cong tac nd min khi dao 16. Viéc nghién ctru 4p dung giai phap ma cac moé Trung
Quéc da thuc hién can xem xét dé xir 1y cac van dé& ma hién nay dang con ton tai
trong cong tac dao 10 tai cac mé TKV & Viét Nam.
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