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Vé&n dé nang cao hiéu qua khai thac trén co s& gidm chi phi dao chéng, duy tri dwong 10 va gidm
tén that than trong cac tru bdo vé 1a muc tiéu hang déu trong khai thac than ham 10 trén thé giéi néi
chung va tai Viét Nam néi riéng. Ttr nhitng ndm 2010, nganh than Trung Quéc da cho ra doi cong
nghé khai thac khong dé lai tru bdo vé (cong nghé khai thac 110: 01 16 chg, 01 duong 10 va O tru bdo
vé). Cong nghé nay da thanh céng & nhiéu mé lam gidm manh chi phi chéng xén sda chira duy tri
duong 10 va ty 16 tén thét than trong cac tru bdo vé. Bang phuong phap téng hop va phan tich, bai
b&o trinh bay téng quan vé cong nghé khai thac cong nghé khai thac khéng tru bdo vé va danh gia
vé trién vong ap dung trong khai thac than ham 10 tai Viét Nam.

T khéa: Khai thac khéng tru bdo vé, cong nghé khai thac 110, khoan né min cat vach dinh

hwdéng, neo cap CRLD.

1. DAT VAN BE

Hién nay, tai hau hét cac mé than ham [d &
cac nuac trén thé gidi khi khai thac cac via thoai
va nghiéng, cé chiéu day dén 5,0 m déu ap
dung so d6 céng nghé khai thac toan bd chiéu
day via trong hé théng khai thac (HTKT) cot dai
theo phuwong va da dat dwoc san lwgng 10 che
rat cao, dac biét khi st dung céac thiét bi khai
thac co gi¢i hoa déng bo [1]. Nhwoc diém co
ban cla so dd cong nghé nay Ia chi phi I&n cho
cong tac chdng xén sira chira duy tri dwong 10
va tbn that than cao trong céac tru bdo vé. Theo
cac s6 lieu danh gid so bo, hang nadm khdi
lwong chi phi chéng xén sra chira duwdng 10
chuan bi chiém khoadng 35 + 40% téng chi phi
dao 16 mai, tén that than trong cac tru bao vé
chiém gan 15% [2]. Pay la hai yéu t6 chinh lam
tang gia thanh khai thac, giam hiéu qua san xuét
kinh doanh clia cac doanh nghiép mé.

Trong nwéc, van dé nang cao dd én dinh
cla dwong 16 chudn bi va gidm tén théat than
trong cac tru bdo vé da dwoc nghién clru va dé
xuét ap dung tlr ndm 1991 [3], va thuc té da ap
dung & mot s6 mé theo 02 phuwong an so doé
cong nghé: (1) Chi dao 16 doc via thdng gio
(DVTG) cua 16 chg (khi khai thac 16 chg phan
tang dudi) tiép giap véi 16 ¢l cta 1o che phan

tang trén dé gidm chi phi chdng xén, stva chira
16 gay ra b&i ap lwc md 16 cho phan tang trén.
(2) Duy tri 16 doc via van tai phan tang trén bang
tru than bao vé va khai thac tru bdo vé déng thoi
véi khai thac 16 cho phan tAng dwéi bang “Io
cho ngach” [4]. Cac gidi phap nay trén thuc té
duwoc trién khai ma chwa c6 cong trinh nghién
ctru xac dinh kich thwéc vung ap Ilwc twa xung
quanh & cho ma chi yéu tinh toan vi chéng va
Iwa chon kich thwéc tru bao vé theo kinh nghiém
thwc t& & trong va ngoai nwéc, dan dén tinh
trang kich thuéc tru bdo vé gan nhuw bang nhau
déi véi tat ca cac diéu kién via va & cac mo.
Trén thé gidi, vAn dé nang cao hiéu qua khai
thac trén co s& gidm chi phi dao chéng, duy tri
duwong 10 va giam ton that trong cac tru bao vé
dugc cac nha khoa hoc dac biét quan tam tw
thap nién 90 cla thé ky trwéc, dén nay van dang
tiép tuc dwoc nghién cru va da dat duwgrc nhirng
thanh twu dang k& & nhiéu nuwéc cé nén cong
nghiép khai thac than phat trién. T nhirtng ndm
2010, nganh than Trung Qubc da cho ra doi
cébng nghé khai thac khéng dé lai tru bao vé duwa
trén giai phap tong thé bao gém gidm tai ap lwc
bang khoan va né min cét vach doc theo dudng
16 chudn bi va tdng cwdng kha nang mang tai
cla duwong |6 nhd neo cap dac biét cling nhw
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chdng bi dong bdi cac cot thay lwc cé sic tai
I&n trong pham vi dwdng 16 chiju anh hwéng clda
ap lwc twa 10 cho [5]. Cong nghé nay da thanh
céng & mot s6 méd lam gidm manh chi phi chéng
xén slra chiva duy tri dwdng 16 va ty I& ton that
than trong cac tru bdo vé. Do d6 ndi dung cua
bai bao tap chung gidi thiéu tdng quan vé cong
nghé khai thac nay, ciing nhw danh gia vé trién
vong ap dung trong khai thac mé than ham 16 &
nuwoc ta.
2. TONG QUAN VE CONG NGHE KHAI THAC
KHONG TRU BAO VE

Coéng nghé khai thac khéng dé lai tru béo vé
(cdng nghé khai thac 110) dwoc Giao sw Ha
Man Triéu (FIi#i&A) — Vién si Vién Han 1am Khoa
hoc Trung Quéc, Gido sw Dai hoc Md va Coéng
nghé Trung Quéc (Béc Kinh) nghién clru, phat
minh va phat trién. Nam 2008, Gido sw da dé
xuét ly thuyét ddm ngén dé cét vach va gidm ap
lwc md, day la co s& dé phat trién cong nghé
khai thac 110.

Ké tir 1an dau tién dwoc 4p dung thanh cong
vao nam 2009 tai mé than Bach Gido (HHX) cla

Cong ty Phu Dung (3£%) thudc Tap doan Cong
nghiép Than T& Xuyén, cbng nghé khai thac
110 da dwoc ap dung lién tiép trong Tap doan
Than Shenhua Shendong (fB*E#ZR) M6 than

Halagou (I5%7;4), Tap doan than Trung Quéc
Mé than Tangshangou (EELLA) va md than

Datun (XT), va Tap doan céng nghiép hoa chét
than Thiém Tay Coéng ty khai thac mé Shennan
(f#E8) M6 than Ningtiaota (#75%1%8). Hién tai,
céng nghé nay da dwoc day manh va (ng dung
tai hon 500 mé than & Thiém Tay, T Xuyén,
H&c Long Giang, Son Tay, Ha Nam va céc tinh
khac, giai quyét hiéu qua ba van dé ndi com la
“an toan, thu héi tai nguyén va giam chi phi khai
thac” ma nganh than phai d6i mat lau nay [6].
2.1. Nguyén ly co’ ban cta hé théng khai thac
khéng tru bao vé

Hé théng khai thac truyén thdng dang duoc
ap dung & nuoc ta la hé thdng khai thac cot dai
theo phwong, dwéng 16 doc via van tai cla tang

trén dwoc gilr lai lam dwong 16 doc via théng giod
cho tang dwéi. Tuy nhién dé& thwc hién dwoc
diéu nay, can phai dé lai tru bao vé cho dwdng
16 doc via van tai bang cach dao thém dwong 16
song song chan (xem Hinh 1.a).

Hé thdng khai thac (HTKT) khéng tru bdo vé
hay con goi la hé thdng khai thac tw tao dwéorng
10, cling dwge thwe hién nho viéc gitr lai dwong
16 doc via van tai cua tang trén lam dwdng 10
doc via théng gié cho tang dwéi, tuy nhién
duwong 16 nay c6 mot bén hong 1a dat da da pha
héa cta tang trén va bén con lai la than cda 16
cho tAng duéi, do d6 khoéng can dé lai tru bao
vé ciling nhw dao 16 song song chan (xem Hinh
1.b).

Ky thuat cét 16i ciia HTKT nay la céng nghé
cat vach gidm &p tw tao dwong 16 bang viéc tao
cac vét nirt trwde trén vach doc theo hwdng tién
cla guwong théng qua viéc sir dung cong nghé
nd min tu ndng cét vach theo hai hwéng
(Bidirectional Energy-gathering Tension Blasting)
dé gidm (ng suét gitra da vach cltia duwdng 10 va
da vach cta vung dat da pha héa. Bong thoi,
cac neo cap chiu lwc khéng doi va bién dang lon
(Constant Resistance Large Deformation anchor
cable — neo cap CRLD) dwoc st dung dé gia cb
néc 10.

Quy trinh ctia céng nghé cét vach gidm ap
ty tao dwong 16 co thé dwoc tém tat theo 6
bwéc sau (xem Hinh 2): (a) Bwong 16 doc via
van tai téng trén dwoc gilr lai lam dwong 16 doc
via théng gié cho tang dudi; (b) thwe hién gia cb
cho dudng 10 néu trén bang neo cap CRLD; (c)
thwe hién nd min tu nang cat vach cho dwdng 10
thiét ké&; (d) thwc hién chéng tdng cwong & mot
s6 khu vuc nhét dinh trong duwong 10; (e) thuc
hién chéng tang cuwéng tam thdi va ngan dat da
pha héda giup dinh hinh dwong 106 tw tao khu vuce
phia sau guwong khai thac; (f) sau khi vang pha
héa da én dinh, két cdu chdng ting cwéong tam
thoi dwoc g& bd, chi gitr bd khung gilr lubng dat
da pha hdéa va hinh thanh dwong 10 théng gié
cho tang dudi.

Hé théng va cong nghé khai thac khéng tru
bdo vé gilp gidi quyét van dé lang phi tai
nguyén than va gidm thiéu tai nan lao déng xay
ra trong dwdng 10, c6 wu diém 14 tang ty I& thu
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gian hoa tha tuc dau néi gwong khai thac
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2.2 C6ng nghé né min tu nang céat vach theo
hai hwéng

Cat dit wng suét truyén tai gitva da vach
phia trén dwong 16 va da vach 16 chg la mét mat
xich then chét trong céng nghé khai thac khéng
dé lai try bo vé& 110. Qua trinh cat vach can tao
thanh mat dd¢t gay lién tuc theo phwong cua
guwong khai thac. Giup gidm ap lwc cho thanh
neo va gia d& doc theo dwong 16 tw tao. Ngoai
ra, b& mat nit trwdc cla vach nén dwoc tao ra
bang phéng nhat c6 thé dé giam ma sat khi vach
ctia 16 cho bi sap dé.

Pé dat dwoc hiéu qua cat vach noi trén,
céng nghé nd min tu nang cat vach theo hai
hwéng da dwoc nghién clru phat trién va st
dung. Co ché str dung clia phwong phap nd min
nay nhw sau: Thdng qua viéc st dung két hop
gitra 6ng tu nang va thudc nd, nang lvong nd
dwoec tich tu va truyén di theo hai huwéng doc
theo thiét k& ctia 6ng tu ndng, do d6 khdi da
vach bj bé gay theo hwéng da dinh (xem Hinh 3).

CAu tao cta éng tu nang: Than éng duoc bd

Vach co ban

XXX

-
-

Hudng giai

phdong dong

nang luong
hoi1 tu

147‘7‘;’_‘:?\(7Vvv‘-\' o9 4

Ong tu nang

tri hai hang 16 nhd, dau cudi dwoc thiét ké mot
ranh cb dinh. Nhiéu éng tu néng co thé duoc néi
ndi tiép théng qua viéc st dung cac éng nbi.
Ranh c¢b dinh cha 6ng tu nang duoc thiét ké &
mot géc nhét dinh trong qué trinh 1&p d&t (xem
Hinh 4.a). Trwéc khi nd min phai nap mét lwong
thudc nd theo thiét k& vao éng tu ndng, sau doé
cbd dinh kip cung v&i thubc ndé vao phan trén
cung ctia 6ng; trong qua trinh nd, séng xung
kich nd dau tién truyén ra tai 16 tu nang, va trong
long éng (xem Hinh 4.b). Mot vét nit ban dau
nhét dinh dwoc hinh thanh trén éng tu nang, va
sau d6 dwéi tac dong tbng hop thubc nd duoc
dinh hwéng cac vét niet trén dng dwoc mé rong
va kéo dai doc theo chidu dai cia 6ng (xem
Hinh 4.c).

Kich thwéc 6ng tu nang thwong duoc st
dung cé chiéu dai 1,5m, dwong kinh ngoai
42mm va dwong kinh trong 36,5mm. Thubc nd
st dung la thudc nd nhii twong c6 dwong kinh
32mm, chiéu dai 200mm, khdi lwong riéng
1200kg/mé.

Véch truc
tiep

i WYYV eYvYvYYYY
- z = =

Hinh 3. Co’ ché sir dung ctia cong nghé né min tu niang cat vach theo hai hwéng [7]

Tém lai, viéc st dung éng tu nang sé gilp nang lwong nd tao ra dwoc tich tu va phéng ra theo
hwéng nhét dinh gilp tao ra cac vét nit trong than da nhung van bao vé tinh toan ven cta khéi da

gilp dap wng yéu clia cdng nghé.

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.02, Ne 04, 2024



TAP CHi KHOA HOC VA CONG NGHE QUI, TAP 02, SO 04, 2024

KH TRAI DAT & MO

Ranh ¢6 dinh

Lo tu nang

Ong tu nang

Ong nbi

7
0/0/0/0/0/0/0.¢ 0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0/0.0.0/6.6:0/60 Il

>

A A A A ~
a) Cau tao ong noi va ong tu nang

L0 tu nang Ong tu ning

Dong nang luong hoi tu

b) Hiéu trng ctia 6ng tu ning

: »
x A
Hai hudng tu nang t 8 3

. ‘ 7
Lbnb ,” #14 1 Phong ning tao

““ l duong rach kéo dai
4
\/

¢) mit cat 6ng tu nang

Hinh 4. C4u tao va co ché hoat déng ctia 6ng tu nang [8]

2.3 Céng nghé st dung neo cap hé tro’ bién
dang I&n va chiu lwc khéng dbi

Trong céng nghé khai thac khoéng dé lai tru
bdo vé, dwdng 16 tw tao trai qua ba nhiéu dong
ap lwc lon trong toan bd qua trinh hinh thanh dé
la: nhiéu dong khi dao dwdong 16, nhiéu déng khi
nd min cat vach, nhiéu dong tr hoat déng khai
thac & gwong, cong nghé hd tro chdng gitr phai
c6 kha nang chbng d& lién tuc tét va kha nang
thich (rng v&i bién dang I&n. Do han ché vé bién
dang cho phép cla neo cap truyén thdng nén
céng nghé khai thac khéng dé lai tru bao vé phai

s dung neo cap chiu lwc khéng dbi va bién
dang I6n dé gia c6 va chdng d& néc dudng 10.
Neo cap chiu bién dang I&n loai HZS35-300
do Gido sw He Manchao thiét k& va phat trién
dwoc str dung phd bién trong thir nghiém cong
nghé khai thac khong dé lai tru bdo vé 110 cé
kha n&ng gian dai (bién dang) t 600 + 1000 mm
véi co ché hoat ddng nhu mét piston (Xem Hinh
5.a, 5.b, 5.c). Théng qua th(* nghiém kéo finh
trong phong thi nghiém (xem Hinh 6) va thi
nghiém tac dong déng Ién neo cap (xem Hinh 7),
cac dwong cong hiéu suat ctia neo cap duorc thé
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hién c6 thé thay rang d6 gian toi da clia neo cap  ddi dwoc duy tri & khodng 350KN, c6 tinh ndng
CRLD la 396 - 405mm, gié tri lwc khang khéng  chiu va dap va hap thu ndng lwong tét [9, 10].
Vung 6n dinh Ving thiéu 6n dinh & bé mit
C6 dinh dau ne0’| |< _Phan gian da’| 600-1000 mm
18 — m—

Do bién d,ang
16n nhat

>

>
—— -

Tam dém

P Khoa neo

‘ -,z’—..,,,,,,,,,,11'411141”, PRI I T I I

Bo phan cb dmh PlStOIl clia neo Ong gia cubﬁg
(c) Giir khoi da bién dang & d6 dai toi da

Hinh 5. Neo cap hé tro’ bién dang I&n va chiu lwc khéng déi [9]

450 -

Thi nghiém lan 1

Thi nghiém lan 2

400 A

Thi nghiém lan 3

350 +
300
250 A

(NBY) 093 o0’

200 +
150 1
100 A
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T T T T T T T 1
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Do bién dang (mm)

Hinh 6. Thi nghiém kéo tinh |én neo cap CRLD [9]
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Hinh 7. Thi nghiém tac déng déng Ién neo cap CRLD [9]

2.3 Cong nghé chan giir dat da da pha hoa

Trong qué trinh cat vach va tw hinh thanh
dudng 10, khi gwong khai thac tién 1én, vach cla
khu vwe khai thac tir vét cat phia trén dwéong 10
dan dan sup xubng, mé& réng, tich tu va nén
chat, sau d6 tao thanh héng dudng 1. Vi vay,
sau khi than dwoc khai thac va trwée khi vach bi
sap can phai thwc hién chan git kip thoi & mot
bén dwdng |16 dé tranh cho dat da vach sap va
lao xubng long dwdng, ddng thoi viéc chan d&
sé€ giup dwong 16 dwgec hinh thanh nhanh hon
va tét hon.

C6 ba loai két ciu chan giv thuéng dwoc st
dung: két cAu chan thép chiv |, két ciu chan
hinh chir U va gia d& thay lyc (xem Hinh 8).

Két cAu chan thép chi¥ | phu hop véi diéu
kién bién dang nén va vach nhd, ap luc tac dong
clia vung pha hda nhd. Phwong phap chén git
nay dwogc st dung khi db dich chuyén bién dang

cla nén va vach khéng vuot qua 200mm. So
v&i ké ciu hinh chi |, két cAu chan thép hinh
ch? U cé kha nang gian né& va co lai nhéat dinh,
vi vay no c6 thé thich tng véi dich chuyén bién
dang I&n hon. Khi d6 dich chuyén bién dang cta
nén va vach nam trong khodng 200mm-400mm,
két cAu thép hinh chir U dwoc sir dung. Gia d&
thay Iwc dwoce dung khi khoang cach dé dich
chuyén bién dang cGa nén va vach Ié6n hon
400mm, n6 c6 thé nang 1én ha xubng bang cot
thay lwc dé thich ng véi sw bién dang Ién vach
va nén. Trong thuc té, c6 thé st dung két hop
ca 3 phwong phap chan gilr trén tuy theo tirng vi
tri cu thé. Dac biét gia do thay lwc vira cd chirc
nang nang d& vira cé chirc nang chan gitr, khi
duwéng 16 di vao 6n dinh thi c6 thé xem xét thu
hdi va thay thé bang két cAu chén thép chi |
hoac chir U.

I [ i TNl IWE DN NN O =1
' ‘ ! | ! " [ 5l
T | | | ST M THTHTH N
: ; | | I | 0 A o 1 3 ,
=1 1 1 T | I | 11 i | = i 1 —Da pha hoa-
Il | 1= Il Izl | R NEE YEF AR A [T BT Gia thiy lee i
I IED DED DD DD DR UM N N N0 UM WD L -
| | 1o el I | I =) =l S |- B \f | Lo \ J
; | 1 H | i " % ~,
TNy _Kétrcéu cthI GG the}) ‘ e ‘Ké’t—céu chtU . Ludi théi) | Gong thép ) NeLudi théﬁ-
(a) Két céu chin thép chir I (b) Két céu chén thép chit U (c) Gia d& thuy luc

Hinh 8. Céng nghé chan gilr dat da da pha héa [5]

3. TRIEN VONG AP DUNG CONG NGHE KHAI
THAC KHONG TRU BAO VE TRONG KHAI
THAC MO THAN HAM LO TAI VIET NAM

Coéng nghé khai thac khong tru bao vé da va
dang dwoc sir dung rong réi tai Trung Quéc, ap

dung cho via than thoai va nghiéng; day trung
binh dén day; d6 sau via khéng qua 1000m;
guong 16 cho va dat da vach khéng bi de doa
b&i cac tang chira nwéc. Cong nghé nay da
dwogc chirng minh trong viéc mang lai hiéu qua
tang nang suét, gidm chi phi dao 16 méi, gidm
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tdn that... V&i diéu kién 4p dung nhu trén sé
cho phép huy déong khoang 200 triéu tan tri
lwong via thodi dén nghiéng vao khai thac
(chiém 33% tbng trir lwong huy dong) [11]. Do
do, titm nang dé ap dung cdng nghé khai thac
khong tru bao vé tai Viét Nam la rat Ion.

Hién nay, mot sb coéng ty khai thac than 16n
tai Viet Nam da bat dau thir nghiém coéng nghé
khai thac khéng tru bao vé. Tuy nhién, viéc ap
dung réng rai con gap nhiéu kho khan, bao gdm:

+ Thiéu hut céng nghé va thiét bi: dé ap
dung cdng nghé trén, diéu kién tién quyét dau
tién do 1a can co thiét bj hién dai phu hop, dam
bao thyc hién cac quy trinh ky thuat khé khan
nhw: khoan nd min céat vach, khoan va lap d&t
neo cap va&i chiéu sau lén, hé thdng quan tréc
dich ddng, ... diéu nay dodi hdi chi phi dau tw ban
dau twong déi lon.

+ Dao tao nhan lwc: Céng nghé méi doi héi
kj nang va kién thirc chuyén mén cao, do do
can cé chwong trinh dao tao bai ban cho nguoi
lao ddng bao gdm: nguwdi quan ly, cac ky sw
thiét ké va coéng nhan tryc tiép tham gia quéa
trinh ap dung céng nghé.

+ Rao can phap ly: Mot sb quy dinh hién
hanh cé thé chwa phu hop véi viec ap dung
cbng nghé mai trong nganh khai thac than.

Dé céng nghé khai thac khong tru bdo vé cé
thé dwoc ap dung hiéu qua tai Viét Nam, mot sb
khuyén nghi cé thé dwoc dwa ra:

+ PAu tw nghién ctu va phat trién: Nha
nwdc va cac cdng ty khai thac mé than ham 16
dwa trén nhirng thanh céng clta cdng nghé khi
dwoc &p dung tai Trung Quéc can dau tw hon
nira vao nghién ctu va phat trién hoan thién

céng nghé sao cho phi hop véi diéu kién khai
thac ciia Viét Nam.

+ Hop tac qudc té: Can hop tac nhiéu hon
voi cac dbi tac Trung Qubc dé cé nhiéu hon
cobng trinh ap dung thlr nghiém vao thyc tién
khai thac than trong nwéec.

+ Pao tao va phat trién ngudn nhan lyc: Can
c6 nhirng chwong trinh d3o tao bai ban dé nang
cao nang lwc cho ngudi lao ddng, giup ho lam
guen v&i cong nghé khai thac khong tru bao vé.

+ Cai cach phap ly: Can xem xét diéu chinh
cac quy dinh hién hanh dé tao diéu kién thuan
Igi cho viéc ap dung céng nghé khai thac khéng
tru bao vé.

4. KET LUAN

Cong nghé khai thac khéng tru bao vé la
coéng nghé tién tién dang dwoc ap dung rong rai
tai Trung Qudc mang lai nhirtng dét pha khi lam
tang nang xuét lao déng, gidm chi phi dao 10, chi
phi bdo duéng dwdng 10, dac biét giam tdn that
than va nang cao an toan lao dong. Bai bao da
tdng hop va phan tich nguyén ly co ban cta hé
thdng khai thac ciing nhw cac cong nghé di kém
nhw: Céng nghé nd min tu ndng cét vach theo
hai hwdng; cdng nghé st dung neo cap hé tro
bién dang I&n va chiu lwc khoéng dbi; cong nghé
chan gilv dat da da pha hdéa. Cubi cung trién
vong phaét trién bao gdm: pham vi ap dung, triv
lwgng cho phép huy déng, nhirng khé khan va
mot s gidi phap cling duwoc phan tich cho thay
loi ich va khé khan khi ap dung céng nghé khai
thac tién tién nay tai Viét Nam la rat Ion.
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ABSTRACT:

The issue of enhancing coal mining efficiency by reducing support excavation costs,
maintaining tunnels, and minimizing coal losses in pillar supports is a top priority in underground
coal mining worldwide, including in Vietnam. Since 2010, the Chinese coal industry has
introduced non-pillar mining technique (referred to as 110 technology: 1 working face, 1 tunnel,
and O pillar support). This technology has successfully reduced the costs associated with
maintenance and support excavation while significantly decreasing the coal loss rate in pillar
supports in many mines. Through synthesis and analysis methods, this paper provides an
overview of non-pillar mining technique and evaluates its potential application in underground
coal mining in Vietnam.
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