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Nghién ctru nay trinh bay gidi phép nang cao hiéu qua cta qua trinh thu héi vi chéng thép
bang céch str dung thdy luc va két cAu co khi tao thanh té hop thiét bi chdng. Thiét bi hé tro thao
dé vi chéng gébm hai phén: gié truéc va gié sau duoc lién két va diéu khién di chuyén bang xi
lanh. Gié sau (c6 céu tao gan giébng gian chéng str dung trong 16 cho, tuy nhién phéan xa néc duoc
thiét ké lai sao cho gén véi bién dang cda duong 1o nhat) bao gbm méi hinh vom duoc lién két voi
xa bén bang ban Ié va duoc diéu khién béi xi lanh, cot thiy luc va dé dé gia chéng. Phén xa néc
cla gia sau cé hinh vom véi muc dich tdng do tiép xuc cla xa noc véi mai. Thiét bi nay cé két cau
don gidn phu hop véi cac duong 16 ¢é kich thude khac nhau, di chuyén dé dang khéng can thém
céc thiét bj hé tro, cé co cau hé tro thdo va rut chén vi chbng, phia trén noc 1o duoc che kin vi vay
han ché duoc hién tuong dé roi. Xa néc cé bién dang gén giéng véi bién dang duong 16 gitp mai
gitr nguyén duroc cau truc trude do, lam gidm ap Iuc I8n xa néc do gidm téi da hién tuong phé héa
khi da thao vi chéng, déng thoi téng dién tich tiép xuc lam gidm (g suét tap trung trén xa noc.

Tir khéa: vi chdng thép, hdm 1o, hiéu quéa

1. DAT VAN PE

Cho dén nay, khai thac than hdm 16 & Viét Nam
chi yéu dién ra tai bé than Quang Ninh. Theo céac
tai lieu da dwoc thdm do va danh gia, tong triv
lwong than huy dong vao khai thac khoang 1,2 ty
tan. Trong sb d6, trir lwong than phan bé tai cac
via than déc¢ dén 35° chiém khoang 71% trong téng
sb trlr lwong than cla ca vung (twong dwong 912
triéu tan).

Viéc dao cac duwong 1o khai théng mé via
dwoc thwe hién ca trong da va trong than, trong
dé cac duwong 16 co tiét dién tlr 9-15 m2 thuwong
dwoc cac mé lya chon dao la cac dwdong 10
chinh phuc vu cong tac van tai va théng gié cho
méi tAng hoac mirc khai thac [2]. Theo két qua
khdo sat, cac dwong 16 nay la |6 xuyén via, 10
doc via trong d4, 16 doc via chinh trong than v&i
muc dich lam ndi van tai cac thiét bi I6n hodc
dwdng 16 c6 1&p dat bang tai. Sau khi két thuc
tang hoac mirc khai thac, cac dwong 10 nay hét
chirc nang s dung va can phai xay twérng chan
dé giam ro gié va ddm bao an toan. Pé tan thu
vi chdng thép phuc vu san xuét, mot sé6 mé da
thwe hién tan thu cac vi chéng trén cac dudng
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16 nay trwdc khi loai bd nd. Vi vay, viéc nghién
ctru thiét bi va cong nghé thu hdi vi chdng can
dwgc quan tam.

2. PHUONG PHAP VA NOI DUNG
NGHIEN cUrU

2.1. Tinh hinh thu héi vi chéng

Théng thwdng, cac budc thic hién thao dé vi
chbng bao gém:

Buwéc 1: Chéng gitr xa trén (xa néc);

Budc 2: Thao gong lién két gitra xa trén va cot
chéng;

Buwéce 3: Ha xa trén;

Bwoc 4: Budce 4 rat chan cit;

Bwéc 5: Don dep khu vwc lam viéc, dé thwc
hién thao d& vi chdng tiép theo.

Tuy nhién, viéc thdo d& vi chéng trong cac mé
than hdm 16 hién nay déu dwoc thuwe hién tha cong.
Phwong phap phd bién trong thao d& vi chdng chu
yéu st dung: paldng (Hinh 1) @& hé tro rat chan
cot; cot chébng don va cac thanh ray dé hd tro
chéng tam va d& xa trén, do d6 can bd sung thém
cac cong tac phu nhu: chéng va di chuyén cot
chéng don, 1ap va di chuyén ray treo tdng cudng
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va di chuyén palang,... cho nén ndng suét thu hoi
thap. Nang suét thu hdi chi dat khoang 2,8 m/ca (6
4 nguwdi) twong duwong vai 4 vi chéng/ca tai 16 doc
via 5 m&rc +290 M than Khe Chubi [2].

Theo nghién clru, khdo sat ap lwc mé tai khu
vic thao d& tang cao lam tang nguy co sap mod
gay mét an toan lao déng [3- 6], déng thoi lwc tac
dung lén vi chéng tang trong qua trinh thao d&
lam bién dang vi chdng khi thao d&, dan dén hiéu
qua tai st dung vi chéng chwa cao, théng thuwéong
chi dat 25% sb lwong vi thu héi. Chinh vi vay
ma hau nhv cac md than ham 16 chwa quan tdm

nhiéu dén viéc thu héi vi chdng dé tai st dung, tiét
kiém chi phi.

Trong giai doan tai nguyén than ngay cang
can kiét, cac mé dang phai trién khai giai doan thi
céng xuéng sau hon tao cac dién khai thac da lam
tang chi phi s&n xuét. Bén canh dé, mirc d6 bién
dong lién tuc theo hwéng tang cuda thj tred'ng nang
lwong da dat ra yéu ciu khai thac tiét kiém, giam
thiéu chi phi trong toan Tap doan TKV. Do dé, tirng
bwdc nghién cru va ap dung coéng nghé mai vao
thi cong dé tang cwong hiéu qué san xuét, nang
cao do an toan la yéu ciu cép thiét hién nay.
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Hinh 1. Thu héi vi chéng sat doc via mitc +290 M6 than Khe Chuéi

2.2. Khao sat mét s6 dwong 16 can thu hoi vi
chéng

Theo théng k&, khéi lwvong dwong 16 ¢ tiét dién
9-15 m2 thwc hién hang ndm tai mot s mé chiém
ti & twong dbi lon trong cac dwong 16 ctia mé hién
nay. Cac dwong 16 co tiét dien 9-15 m? thuwong
duwoc dao véi dang hinh vom. Céng tac chdng gitr

cac dwong 16 nay duoc thuc hién phd bién véi vi
thép SVP22, SVP27. Khi dwdng 10 chiu dnh hwéng
ctia khu vue khai thac 16 cho thi hau hét phai chéng
gitr bd sung, gia cwdng thém béng vi chéng thép
hodc c6t thay Iyc. Viéc chén hong va néc cla cac
dudng 16 nay dwoc thwe hién bang tAm chén thép,
g6 hoac luai thép.
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Chiu rong Dién tich mé&t cat ngang dwéng 10, m?
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Hinh 4. Tiét dién mau vi chéng V(5 - 12,7

Thép chdng 16 théng dung cho cac loai duwdng 16
nay tai mo la thép SVP (thép lbng mo/ chir V), it hon
la thép | (I théng dung va | “béo”) va co thé 1a thép
ray thu héi dé tan dung lai. Thép hinh chir V (SVP)
st dung 1am vi chéng 16 13 phd bién nhét, gébm cac
loai 17, 22, 27 va 33 kg/m. Thép nay dwoc udn cong

theo tirng doan dé 1ap ghép thanh vi chdng I6 hinh
vom theo tiét dién mau ctia Tap doan Cong nghiép
Than - Khoang san Viét Nam (TKV) quy dinh. Lién
két cac doan khung udn thanh vi chéng hinh vom
bang gong, tao ra sw linh hoat khi chiu tai. Lién két
gitra céc vi chdng la cac thanh thép 1ap 1a.

Hinh 5. Gong méi néi cac vi chéng 10 6 mét sd mé ving Quang Ninh
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Theo két qua khao sat, cac dwdng 16 ddo trong  cdt vao trong ldng dwérng 10, hodc phan da & néc 16
da nén twong dbi 6n dinh, dwéong 16 kho rdo. Tai  bi tut I& va can phai chén nhéi gb bd sung dé& dam
mot s6 vi tri co hién twong bung nén hodc day chan  bao 16 6n dinh.

Hinh 6. Mét s6 hinh dnh khao sat hién trang dudng 16 c6 tiét dién 9-15 m?

Khao sat mét s6 vi tri dién hinh cla cac dwdng 16 nay tai mét sé6 md nhw sau:
* Tai md than Nam Mau

Hinh 7. S¢ dd mét s dudng 16 dién hinh c6 tiét dién 9-15 m? du kién thu héi vi chéng
tai canh Tay khu Than Thiing, mé than Nam Mau
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Tai mé than Nam MAu hién nay dang trién khai
dw an xubng sau téi mre -350 m. Tai cac tang khai
thac mirc +250 va +200, trén cac via thwe hién khai
thac xong va chi con lai mot sd vi tri khai thac tan
thu, va mét sé dwdng 16 chinh dé phuc vu théng
gi6. Tai m&rc +125, co ban ciing dang trién khai
& cac dién khai thac cubi cung va chuyén xubng
mirc dudi. Do do, thoi gian téi cac duwdong 10 dw
kién sé thwc hién thu héi tan thu vi chéng thép tai
mé than Nam Mau nhw: Lo DV8 trongg da mirc
+125, 10 XV7-6 mirc +125 T.V+F.305, 10 doc via 7
murc +200, 160 doc via 7 mirc +125, [0 doc via van
tai trong da BNM +125,...

Céac dwong 10 xuyén via tai mé than Nam Mau
chl yéu dao trong da cat két, bot két va sét két.
Nhin chung, néu khéng can phai chéng xén thi
cac dwong 16 nay én dinh véi da xung quanh
clrng virng.

Déi v&i cac dwdng 16 trong than, tiét dién ngang
cla dwdng 16 tr 9-15 m2 chi yéu 1a cac dwong 1o
phuc vu van chuyén thiét bi Ion, dwong 16 1&p dat
bang tai, san ga. Cac dwdng 6 thwong duwoc dao
bam tru via, do d6 phan I&n trén néc 10 |a than, dbi
véi via day trung binh thi néc 16 cé thé 1a I16p da
vach. Than tai md Nam mau c6 khdi lwong riéng
tr 1,6 - 2,7 glcm3, hé s6 kién cb theo thang chia
Protodyakonov f = 0,55 - 2,37.

Déi v&i cac doan 16 can phai chéng xén, cong
tac thao thay thé thu héi vi chéng can phai thuc
hién d& dam bao yéu cau san xuat. Cac khu vuc
nay thwong dién ra & cac vi tri bi &nh hwéng cla
khu khai thac, gan 16 cii ho&c phay pha kién tao.
DPac diém dia chat cta khdi da trén ndc 10 1a bi nén
manh, khéi da trong vom can bang gan nhw bj v&,
dé I1&n vi chdng 16 dan dén cac sw cb bién dang.

* Tai mé than Mao Khé

Twong tw nhw md than Nam Mau, cac duwdng 16
xuyén via, doc via trong da sau khi hét chirc ndng
st dung tai md than Mao Khé ciing can phai thuc
hién cong tac thao d& tan thu vi chéng thép. Pac
biét, tai mé than Mao Khé v¢&i dac thu da tru cla via
la sét két mém yéu nén phai dao mét khdi lwong
I&n dweng 16 doc via trong da (tat ca cac 16 doc via
trén moi tang & méi via than déu phai dao 16 doc
via trong d4). Do dd, khéi lwong dwdng 16 can thao
thu hdi vi chdng thép la rat Ion. Vi du so dd dwdng
[0 tai mo than Mao Khé xem Hinh 8.

Cac dudng 16 xuyén via va doc via trong da tai
mé than Mao Khé duwoc dao qua da cat két, bot két
hodc sét két. Cac o xuyén via con dao qua ca cac
khu vuc cudi va san két. V& co ban cac duong 16
nay on dinh, tai cac khu vwe trén néc 16 cé duwong
[6 ¢l hoac khu vwc da khai thac thi ap lwc mé gia
tang lam cho 16 bj bién dang. Chuyén dé nay da
thwe hién phan tich, danh gia dac diém dia chét
tai khu vwc duwong 16 co tiét dién 9-15 m? tai mot
s6 md than ham 16 vung Quang Ninh. V&i pham
vi ap dung cua thiét bj hé tro thao d& vi chdng la
cac duwong 16 bang (géc dbc tbi da cha dwong 16
c6 thé ap dung thiét bi dw kién dén 15°). Do do,
cac duwong 1o co tiét dién tlr 9-15 m2 trong pham vi
nghién ctru la cac duwdng 10 xuyén via, 16 doc via
trong da. Ngoai ra con mot sé dwong 16 doc via
trong than phuc vu céng tac van tai cac thiét bj I6n
hodc dwdng 16 1ap dat bang tai. Cac dwdng 16 nay
hau hét 1a cac duwong 16 chinh cia mé dwoc dao
dé& mé& via va chuan bj cac tAng, cac mirc khai thac.
Khi hét chirc nang st dung chuing sé duorc loai bd,
va nhu cau thao dé& tan thu vi chéng thép trong cac
16 nay la can thiét.
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Trén co s& phan tich, khoanh vang pham vi ap
dung thiét bj thao d& vi chdng 16 cho cac dueng 16
néu trén, dé tai da thwe hién thdng ké, phan tich va
danh gia diéu kién dia chat tai khu vuwc cac dwong
16 nay. C6 thé thdy rang hau hét cac dwdng 16 dao
qua da cat két, bot két va sét két & khu vuc da
tru hodc da vach cla cac via than. Mot s6 dwong
16 xuyén via con dao qua ca da san két. Mot sb
dwong 16 van tai chinh dwoc dao trong than. Két
qua khéo sat cho thdy cac duwdng 16 nay hau nhw
la &n dinh, mot sb vi tri gap 16 cii, danh hwéng cla
khu vic khai thac hoac gap dut gay dia chét thi bj
tut ndc, buing nén va chan cot bj day vao trong long
dwong 16, chan vi chéng co vi tri bi lun sau. Tuy
nhién, v&i diéu kién khu vuc dao 10 voi tiét dién
9-15 m? thi ty Ié cac khu vuwc nay la khong dang
ké. Tai cac vi tri nay thuwong khdi da trong vom can
bang ap lwc xung quanh duwéng 16 bi vo nhau, vé
vun nén gidi phap dwoc thwe hién la chén nhai kin.

2.3. Dé xuat phwong an va thiét bj thao d&
thu héi vi chéng

Can clr trén trén két qua khao sat thuc té va

— L

moét sd nghién clru trong va ngoai nuwéc [7-9],
thiét bi thu hé tro thao d& vi chéng dwoc xuét cé
céu tao goém hai phan (Hinh 9): gia trwéc va gia
sau dwoc lién két va diéu khién di chuyén bang
xi lanh 7.

Gia sau (c6 céu tao gan giéng gian chéng st
dung trong 16 chg, tuy nhién phan xa néc dwoc
thiét ké lai sao cho gan véi bién dang clia dwdng
16 nhat) bao gébm mai 1 dwoc lién két véi xa bén 4
hinh vom 2 bang ban 1& va dwoc diéu khién bdi xi
lanh 3, cot thay lwc 15 va dé 14. Phan xa néc cla
gia sau co6 hinh vom v&i muc dich tang do tiép xuc
clia xa néc v&i mai (mong mudn gitv nguyén hinh
dang cla dueng 16 sau khi thao vi chdng. Viéc gite
nguyén bién dang dwdng 16 giup mai gilr nguyén
dwoc cau truc trude do, 1am gidm ap lwc 1én xa noc
do giam tbi da hién twong pha héa).

Gia trwéc dwoc cau tao tir dé 13, cot thdy luc
10, xa néc 11, tai d& thu hdi vi chéng 12 dwoc dié
khién bdi xilanh thay Iwc, bd phan rat vi chan cot
(rat chan chéng cta vi chéng) bao gébm xi lanh 8,
xich 5, thiét bi kep 6.

Hinh 9. Thiét bi thao d& vi chdng trong ham lo

Nguyén ly lam viéc:

Budéc 1: Théo d&, thu héi vi chdng

Dau tién diéu khién tay d& 12 dwoc &p vao xa
trén cla vi chéng 4, sau doé thao géng cla vi chéng,
dwa bd phan kep 6 vao vi tri, luc nay xi lanh 8 tho
ra tbi da (dudi téi da), sau khi bé phan kep 6 dwoc
dwa vao dung vi tri, xi lanh 8 dwoc diéu khién co
ngan lai tao lwc kéo rut chan chdng cua vi chéng
khdi nén. Cong nhan tién hanh dwa chan vi chéng
ra ngoai. Tiép theo, diéu khién xi lanh ha tay d& 6

xudng mot cach tir tir dé thu hoi xa trén vi chdng,
sau khi don dep va di chuyén vi chéng da thao d&
ra khoi khu vuwe lam viéc.

Bwdéc 2: Di chuyén gia trwéc

Dé tién gia vé phia trwédc, dau tién can phai thu
xa chéng phu 8 vao, sau dé ha co chdng 1 va diéu
khién xilanh di chuyén 7 dé& day gia trwdc tién lén
mot khoang bang buéc chdng cin chinh va cap
dich cho cét 10 néng xa 11 ap lén noc |o.

Buwérc 3: Tién hanh kéo gia sau tién lén phia truéc
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DPau tién co tdm chan phu 2 diéu khién cot
chéng 15 ha gian chéng xubng, sau dé diéu khién
xilanh 7 kéo gia sau lén mot khoang bang buéc
chdng diéu khién cot chén 15 ap mai 1 1én néc 10,
cudi cuing don dep khu vwc lam viéc két thuc mot
chu ky lam viéc cla thiét bi.

3. TRAO bOI VA THAO LUAN

Thiét bi thu hdi vi chdng thép trong ham 16 cé
két cAu don gian, di chuyén linh hoat trong khéng
gian dwdng 16, vung lam viéc dwgc che kin bao
thiét bi chdng dam bao an toan khi nguwdi cong
nhan thuwc hién cac cong tac thao do.

Thiét bi dwoc thiét ké 1am hai phan riéng biét nbi
tiép nhau. M&i phan gébm dé, xa trén, cot chdng, dé
clia gia chéng gilra va gia ngoai duoc lién két voi
nhau b&i xilanh di chuyén, chiing dwoc phdi hop nhip
nhang v&i nhau trong qua trinh thao d& vi chéng.

Co cAu d& va ha xa trén cla vi chdng thép
dwoc thiét ké sao cho khi ha vi chéng luén di
dwoc can bang, ddng thdi co thé xoay xa doc
theo chiéu dai cla duworng 16 dé thuan tién cho
viéc ldy xa xudng ma nguwdi céng nhan van
ding trong vung chéng an toan.

TAI LIEU THAM KHAO

Co ciu nhd chan cot gdbm xilanh thay luc,
xich, méc, va déng co rung bang thay lwc. Khi
rat, cdt chéng bi kéo xién lam gidm ma sat gira
cot va dat da, tir d6 nang cao kha nang thu hdi
vi chdng.

Viéc ap dung thiét bi hé tro thu hdi vi chéng da
tang do 6n dinh ctia dwdng 16, gidm dang ké kich
thwée vung pha hdy xung quanh dwdng 10, tir do
gilp tang d6 an toan; tdng ndng suét trong qua
trinh thu héi vi chéng.

4. KET LUAN

Viéc ap dung thiét bi hé tro' dé xuat cé thé gidap
tang mwrc dé an toan trong qua trinh thao d& va thu
hdi vi chéng, gidm ap luwc 1&n vi chdng chwa thu hoi
tlr d6 giam do Iun chan c6t, giup viéc nhé chan cot
dé dang hon, gidm chi phi thiét bj va két ciu cla
nd, gidm sbé lwong nhan sw can thiét va giam téng
chi phi san xuét. Ngoai ra con gidm tac dong c6 hai
dén moéi trvdng théng qua viéc st dung hiéu qua
hon cac ngudn tai nguyén, giam lao dong chan tay
nang cao an toan, ciing nhw thoi gian can thiét dé
thu hdi vi chéng & nhirng dwéong 16 khéng st dung
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RESEARCH TO IMPROVE REVOCATION EFFICIENCY FOR STEEL ARCH SUPPORTS IN MINE
TUNNEL WITH A CROSS-SECTION OF 9-15 M?

Nguyen Khac Linh, Dang Vu Dinh, Le Quang Phuc
Hanoi University of Mining and Geology

ABSTRACT

In this study, a solution is presented to enhance the efficiency of the steel arch support removal
process. This is achieved through the utilization of hydraulics and mechanical structures to create a
combination propping equipment. The device supporting the dismantling of steel arch support consists
of two parts: the front rack and the rear rack, which are linked and controlled to move by cylinders. The
rear rack (has a structure similar to the hydraulic support gantry used in the coal mining tunnel, but the
top beam is redesigned to be closest to the profile of the tunnel) includes a domed roof connected to
the side beams by a hinge. Support equipment is controlled by cylinders, hydraulic cylinder support, and
pillar base. The top beam of the rear rack is dome-shaped for the purpose of increasing the contact of the
roof beam with the roof of tunnel. This device has a simple structure suitable for tunnel of different sizes,
moves easily without the need for additional support devices, and has a support mechanism for removing
and with drawing the support pillar. The top of the furnace roof is covered, thus limiting the phenomenon
of falling rocks. The top beam has a profile similar to the furnace line profile, helping the roof maintain its
previous structure, reducing pressure on the roof beam by minimizing the phenomenon of soil and rock
collapse when the support is removed. Besides, it helps increase the contact area and reduce stress
concentration on the top beam.

Keyword: steel arch support, tunnel, efficiency
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