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TOM TAT

Hién nay, céc duong 16 doc via than thuong duoc chéng gilk bang két cau chéng thép. Loai duong 10
nay thuong dao trong diéu kién khoi than mém yéu va chju dnh huéng cua ap luc khi khai théc 16 cho
nén néu chéng giik khéng chéc chan thi thuwong xay ra hién tuong nén bep, bép méo, nén lun, thu nhé
dién tich tir d6 dan dén khéng du dién tich str dung va phéi dao xén lai gdy mét thoi gian, gia téng thém
chi phi va thdm chi con gdy mét an toan. Chinh vi vay, cén thiét phai tién hanh nghién ctru 4p dung loai
hinh két cdu chéng phut hop ddm béo chéng giik duong 16 6n dinh trong qué trinh dao ciing nhw thoi gian
str dung. Mot trong nhiing loai hinh két cdu chéng gii¥ ¢ thé ddm béo yéu cau cta dudng 16 doc via than
Ia loai két cdu chéng hén hop vi thép két hop véi neo. Bai viét dwa vao diéu kién dia ky thuét duong 10
doc via than via 10 mirc -80 Céng ty than Mao Khé — TKV ¢6 tiét dién dao bang 8,4 m2, xay dung mé hinh
sé va tinh toan Ilwa chon két cau chéng cho duong 10 bang két cdu chéng hén hop véi tham sb gém vi
thép SVP-22 khodng cach buéc chbéng 500 mm/vi két hop véi 8 thanh neo thuong duong kinh 20 mm
khoéng céch giira cac neo 1500x700 mm va 2 thanh neo cép c¢6 dwong kinh 17,8 mm chiéu dai 6300 mm
dé chéng gitr durong 10. Két qua nghién ctru Ia tai liéu tham khéo cho viéc lra chon két cau chbéng duong
10 doc via than.

T khéa: Két cau chéng hén hop neo vi thép; duong 16 doc via than; phuong phép sé.

@ Hoi Khoa hoc va Cong nghé Mé Viét Nam

1. DAT VAN BPE

Loai hinh két cidu chéng t6 hop gdm nhiéu loai,
ching dwoc ciu tao tr 2 hodc nhiéu loai két ciu
chéng don 1& v&i nhau, c6 thé bao gébm: két cau
chéng neo két hop bé téng phun; két ciu chdng
neo két hop lwéi thép bé tdng phun; két ciu chéng
neo két hop khung thép; két cAu chéng khung thép
két hop véi bé tong phun; két cdu chéng khung
thép két hop v&i neo bé téng phun; két ciu chéng
bé téng cbt thép lwu vi; két cdu chdng neo két hop
khung thép va bé téng db lién khéi... Chung phat
huy dwoc nhing wu diém cla loai hinh két ciu don
& két hop v&i nhau cling nhw han ché cac nhuwoc
diém khi st dung don I& cac loai hinh két ciu dé
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chéng gitr dwong 10. Két ciu chéng td hop thwong
dwoc ap dung dé chdng gitr dwéorng 16 khi dao qua
khéi da mém yéu, chju ap luc cao, trwong nd thé
tich, phay, dwt gay, dwdng |6 dao qua via than,
dwdng |6 chiu ap Iwc clia cong tac khai thac 16 cho.
Tuy nhién, trong méi trieéng hop st dung dé chéng
gitr cho diéu kién duwdng 16 nao dd, can danh gia
diéu kién s dung, diéu kién chiu lwc va cac diéu
kién anh hwéng khac dé tinh toan lwa chon cho
phu hop. Bai viét dwa vao diéu kién dia ky thuat
dwdng 16 doc via than via 10 mic -80 Cong ty than
Mao Khé — TKV co tiét dién dao bang 8,4 m2 da
xay dwng md hinh sé va tinh toan lwa chon két ciu
chéng cho dwéng 16 bang két cAu chéng hén hop
v&i tham sb gir cho duwdng 1o.
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2. DIF LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Hinh dang tiét dién ngang cua dwong 1o

DPuong 16 dwoc dao doc via than 10 mirc -80
Cong ty than Mao Khé — TKV c6 hinh dang vom
canh cung, kich thuwéc tiét dién dao chiéu rong
dwong 16 3310 mm chiéu cao bang 2790 mm
dién tich tiét dién dao bang 8,4 m? thé hién trén
Hinh 1 [4]
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Hinh 1. Hinh dang kich thwéc ciia dwéng 16
doc via than

2.2.Piéu kién dia chat dwéng 16 dao qua

Do diéu kién cAu tao trdm tich nhip dién hinh
nén vach via thuwong tdn tai mot tap da kep kém
bén virng (vach gid), day 1a I&p da dé bij tach ché,
sap 1&, trwot tiép xuc trong qua trinh thi cong trinh
thanh khoéng gian ctia duwong 16. Mat cat dia chat
dién hinh khu vuc dwong 16 di qua thé hién trén
Hinh 2 [2, 3]. Pwdng 16 dwoc dao qua via than sb
10 murc -80 c6 chiva 2 I1&p da kep. Trong mat cat
dia chat dién hinh chiéu day I6p da kep 1 bang 770
mm va chiéu day |&p da kep 2 badng 210 mm, trén
néc dudng 16 ¢d 1 1&p vach gia co chiéu day bang
410 mm, bén trén I&p vach gia la khoi da bot két co
chiéu day lén, cac I6p da kep co tich chat co hoc
I&n hon so v&i I¢p than nhwng méi lién két gitra
I&p than v&i 16p da kep thworng khéng chéc chén
dé gay ra hién twong tach I&p. Vi tri dat dwong 16
cach mat d4t 280 m [2, 3].

Diéu kién dia chat thiy van khu vuc dudng [0
di qua: Khéi than da xung quanh Buwéng 16 doc via
than s& 10 mtc -80 xung quanh via than 1a 16p da
sét két, cac 1op kep sét cé kha nang cach nudc tot
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do vay dwong 16 khoé rao khéng dm wat, khdng co
nwoc [1].

Hinh 2. Mat cat dia chat khu vwc dwong 16 doc
via di qua

Diéu kién dia chat cong trinh khu vuwc dwdng 10
dao qua: Khéi da trAm tich trong dia tAng khu vuc
duwdng 16 dao qua gdm: Cudi - san két, cat két, bot
két, sét két, sét than dwoc md ta nhuw sau [1]:

- Céac |op sét than trong khoang sang chiém
khoang 2 + 5%, I&p nay nam truc tiép tai tru va
vach via than, c6 mau xam den, mém, b& rdi khi
gap nwdc dé trvong nd;

- Lop khéi da sét két: Chiém khoang 11%
thuweng gap & dién nhd hep gan véach, tru va trong
céac via than. Ching c6 mau xam den, ciu tao 16p
méng, chiéu day khong 6n dinh, thwéng tir vai cm
dén 2 m. Sét két thuwong la vach gid, dé bi sap &
hoac bj dao 16 kéo theo cung than. Gia tri y = 2,60
glem3, A = 2,71 g/lcm3, 8, = 270 kG/cm?;

- Lop khéi da bot két: Chiém khoang 38%
thwdng gap kha phé bién trong khu mé Mao Khé,
chiéu day l&p thay dbi, cé chd téi 100m, chung ¢
mau xam t6i, cau tao phan 16p rd, cé chd phan I6p
méng, c6 kha ndng bao ton hoa thach, thwérng hay
gadp & dia tAng vach, tru via than. Gia tri y = 2.65
glcm?3, A = 2.77 g/cm3, 8, = 850 kg/cm?.

2.3. Lwa chon phwong an chéng giir cho
dwong lo

Dwa vao diéu kién dia chat thé hién trén Hinh
2 c6 thé nhéan dinh rang, trong pham vi xung quanh
dudng 16 1a khéi than da mém yéu, kém én dinh,
khéi da nay sé bi bién dang Ién vao trong khoang
trbng sau khi khai dao dwdng 16, pham vi ap luc
khéi da tac dung I&n két ciu chbng sé chi yéu do
|&6p than, da kep sét két xung quanh dwéng 16 gay
ra. Chinh vi vay, lwva chon két cAu chdng gi» cho
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duwdng 16 doc via than 10 mirc -80 Cong ty than
Mao Khé — TKV la loai két ciu chéng gi® hén hop
gitra vi thép két hop v&i neo thwdng va neo cap.
Loai hinh két cAu chéng hén hop nay vira khac
phuc dwoc nhivng nhuwoc diém cla két ciu chéng
vi thép va neo vira lgi dung dwoc wu diém cla hai
loai hinh két cAu chdng nay két hop véi nhau.

Théng sb chdng gitr hén hop bang vi thép két
hop v&i neo thwdng va neo cap dugc lwa chon
nhw sau: Do dién tich tiét dién nhd nén lwa chon
loai vi thép SPV-22 dé& chdng gitr duwdng 16 voi
khoang cach buwéc chéng 500 mm/vi. Théng sb
cla neo thwdng gdm 8 thanh neo thwdng bd tri
trén chu vi bién hdong va néc dwdng 16, dwdng kinh
neo thwdng bang 20 mm, chidu dai neo thwéng
béng 2000 mm, khodng céach giira cac hang neo
thuwdng bang 1400 mm, khoang céach giira cac neo
trong hang la 700 mm, neo cap st dung loai cb
dwdng kinh 17,8 mm, khoang cach gilra cac hang
neo cap bang 1400 mm, khoang cach gitra neo cap
trong vong bang 1600 mm. H6 chiéu chéng vi thép
két hop neo thwong va neo cap thé hién trén
Hinh 3.

Neo thuong dai 2000mm,

duong kinh 20mm khoang
cach giira cac hang

1400mm, khoang cach
trong vong 700mm.

3310

Hinh 3. H6 chiéu chéng thép két hop vé&i neo
thwong va neo cap
2.2.Xay dwng mé hinh mé phéng
T ‘diéu kién ,dia‘ ky thuat khu vye dg’(yng 16 di
qua, diéu kién thé nam yia than, chiéu day via, cac
|&p da kep, dién tich tiét dién dwong 1o dao qua.
St dung phan mém RS2 lap mé hinh tinh todn, moé
hinh mé phdng thé hién cac I6p than da theo mat
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cat dia chat va vi tri twong quan clia dwong 16 doc
via thé hién trén Hinh 4.

Hinh 4. Thé nam cua via than va vi tri dwong 10
trong mé hinh mé phéng

Phwong an tinh toan lwa chon két ciu chéng té
hop cho duweng 16 chdng gitr bang két cAu chdng
t6 hop vi thép két hop vdi neo va neo cap cho
duwong 16 doc via than 10 mirc -80 Céng ty than
Mao Khé — TKV c0 tiét dién duwong 16 8,4 m? thé
hién trén Hinh 5.

Hinh 5. M hinh mé phéng két cau
chéng té hop vi thép va neo
Cac tham s6 kich thwéc md hinh, kich thuwéc

duwong 10, tham s tinh chét co ly clia cac loai khoéi

da, khdi than va 16p kep sét mém yéu va tham sb
clia vi neo, neo cap st dung trong cac trewong hop

mo phdéng thé hién trén Bang 1.
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Béng 1. Cdc tham s6 dau vao cua mé hinh mé phéng

Tham sb Ponvi | Gia tri Tham sb Pon vi Gia tri

Tham sé kich thuéc mé hinh Tham sé kich thudc duong 1o
Chiéu réng m 40 Chiéu cao m 3,310
Chiéu cao m 40 Chiéu réng m 2,790
Chiéu sau d&t dwong 16 m 150 Ban kinh m -

Tham s khéi da cudi két Tham sé khoi da cat két
Do bén nén MPa 120 | DO bén nén MPa 120
M6 dun dan hoi MPa 7850 | M6 dun dan hoi MPa 7450
Dung trong MN/m3 | 0,028 | Dung trong MN/m3 | 0,0265
Heé sb Poat x6ng - 0,2 Hé sb Poat xong - 0,2
Tham sb6 khéi dé bo két Tham sb khoi da sét két
Do bén nén MPa 45 D6 bén nén MPa 25
M6 dun dan hbi MPa 396 Mé dun dan hoi MPa 662
Dung trong MN/m3 | 0,026 | Dung trong MN/m?3 0,027
Hé s Poat x6ng - 0,2 Hé s Poat x6ng - 0,2
Tham sé khéi than Tham s6 16p kep sét
Do bén nén MPa 20 Do bén nén MPa 15
Mé dun dan hbi MPa 429 M dun dan hoi MPa 177
Dung trong MN/m?® | 0,014 | Dung trong MN/m3 0,017
Hé s Poat x6ng - 0,12 | Hé s6 Poat xéng - 0,12
Tham sé neo thuong Tham s neo cép
DPuwong kinh neo mm 20 BPudng kinh neo cap mm 17,8
Chiéu dai neo m 2,0 | Chiéu dai neo cap m 6,3
Khoang cach hang neo m 1,4 Khoéng cach hang neo m 14
cap
Khoang cach neo trong vong m 0,7 Khoang cach neo cap m 1,6
trong vong
Tham sé vi thép SVP-22

Chiéu cao mm 110 | Md men quan tinh cm* 428.6
Dién tich tiét dién cm? 27.91 | M6 dun Young MPa 210000
M6 men chéng udn cm? 74.8 | Hé s Poisson - 0.25
Do bén chiuubncho phépclia | yina | 270 | Po bén nen MPa 500

thép

3. KET QUA THAO LUAN

Két qua mo phong, téng bién dang khi chdng bang két cau chéng t6 hop vi thép két hop voineo
thwdng va neo cap cho dwong 16 doc via than via 10 mire -80 thé hién trén Hinh 6.
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Total
Displacement
m

. 00e+000
.50e-003
.00e-003
.50e-003
.00e-002
. 23e-002
.50e-002
.75e-002
.00e-002
.25e-002
.50e-002
.75e-002
.00e-002
.25e-002
.50e-002
.75e-002
.00e-002
.25e-002
.50e-002
.75e-002
.00e-002
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Hinh 6. Téng bién dang khoi da trén bién dwong 1o
_ T két qud m6 phong ta co thé thay rang, tbng bién dang khéi da xung quanh dudong 16 khi chdng
bang két cau chéng,tf) hop vi thep vi neo tai cac vi tri hai bén hong, ndc va nen co gia tri khac nhau. Cu
thé trén noc tbng bién dang bang 1,5 cm, hai bén héng bang 1,75 cm, hai bén chan vom bang 1+2 cm va
nén duong 16 bang 1,75 cm. Vai gia tri bién dang nay dbi voi duong 16 doc via dao qua than co thé nhan
dinh dwérng 16 chéng gitr bang két cAu chdng hén hop vi thép két hop véi neo thudng va neo cap cé thé
dam bao 6n dinh cho dwdng 6.
Két qua noi luc trong két cdu chéng té hop vi thép két hop véi neo cho dwéng 16 doc via than via 10
murc -80 thé hién trén Hinh 7 va Hinh 8.

Hinh 7. Biéu d6 moment trong khung thép va lwc cat trong két cau neo

T két qua md phdng cho thay ndi lyc trong két cau chdng vi thép co mé men I&n nhat xuat hién tai
vi tri hai bén héng dwong 10, noi tiép xuc gitra khoi da va via than. Gia tri md men trong két cau chong
thép bang 0,076 MN, gia tri nhé nhat bang 0,039 MN.
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Hinh 8. Biéu dé lwc doc trong khung thép va két cau neo

Tw két quéa trén Hinh 8 cho thay khi chéng gitr
bang két cau chéng thép luc doc I16n nhat trong
khung thép bang I&n nhat bang 1,46 MN, nhd nhét
bang 0,83 MN, lwc doc truc trong neo I&n nhét
bang 0,28 MN, nhd nhéat bang 0 tai dudi neo cap.

V&i cac két qua bién dang cla khbi da, ndi luc
trong két cAu chdng co thé thay réng khi chéng gitr
dworng 16 doc via than via 10 mirc -30 tiét dién 8,4
m2 cé thé dadm bao dd dn dinh cho dwdng 16 trong
qua trinh dao va st dung duwdng 10. Nhw vay lva
chon két cdu chdng cho duong 16 bang két ciu
chdng t6 hop vi thép két hop vi neo v&i tham sbé
chéng git nhw sau: vi thép s dung loai vi thép
SVP-22, bwéc chdng 500 mmi/vi, két cdu chéng
neo dwoc lap vao gia hai khung thép, khoang
cach gilta cac hang neo ciing bang 1400
mm/hang. Trong vong neo st dung 2 thanh neo
cap co chiéu dai 6300 mm, dwong kinh 17,8 mm,
tdm dém neo cap co kich thwéc 300x300x12 mm
dé chéng gil trén néc dwdng 10, cling trong vong
neo con st dung 8 thanh neo thwdng dé chéng gite
néc va hai bén héong dwong 16 v&i khoang cach
gilra cac neo trong vong bang 700 mm, s dung
loai neo chat déo cbt thép co chiéu dai 2000 mm,
duwong kinh 20 mm, tAm dém neo thwong siv dung
loai hinh vuéng co kich thuwédc 150x150x8 mm.
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4. KET LUAN

Tl cac diéu kién dia chat, hinh dang kich thudc
8,4 m? cuia dwdng 106 doc via than 10 mirc -80 Cong
ty than Mao Khé — TKV Ilwa chon loai hinh két ciu
hén hop vi thép két hop neo thuwdng va neo cap dé
chéng gitr dweng 16 véi théng sé chdng gilr: vi thép
str dung loai vi thép SVP-22, buwéc chéng 500 mm/vi,
két cau chdng neo dwoc I&p vao gitra hai khung thép,
cach gilra cac hang neo bang 1400 mm/hang. Trong
vong neo str dung 2 thanh neo cap ¢é chiéu dai 6300
mm, dwdng kinh 17,8 mm khoang cach gilra cac
hang neo bang 1400 mm, tAm dém neo cap c6 kich
thwée 300x300x12 mm dé chdng gil trén néc duong
16, cling trong vong neo con st dung 8 thanh neo
thwéng dé chéng gir néc va hai bén héng duwong 16
v&i khodng cach gitra cac neo trong vong bang 700
mm, st dung loai neo chét déo cbt thép co chiéu dai
2000 mm, dudng kinh 20 mm, tAm dém neo thwong
st dung loai hinh vudng c6 kich thwéc 150x150x8
mm. S& dung phadn mém RS2 @& md phéng kiém tra
bién dang, noi luc trong két cAu chéng hén hop voi
cac tham sb néu trén két qua téng bién dang néc
bang 1,5 cm, hai bén héng bang 1,75 cm, hai bén
chan vom bang 1+2 cm va nén duwong 16 bang
1,75cm 3
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ABSTRACT

Currently, coal roadway are often supported by steel support structures. This type of roadway is usually
excavated in conditions where the coal is soft and affected by pressure of coal mined work, so if the
support is not secure, the phenomenon of compression, distortion, settlement, and area reduction often
occurs. Therefore, it is necessary to research and apply appropriate types of supporting structures to
ensure stability of the roadway during excavation as well as during use. One of the types of supporting
structures that can meet the requirements of the roadway along the coal seam is combination of rock bolt
and steel support supporting structure. The article is based on the geotechnical conditions of the roadway
along the coal seam 10 level -80 Mao Khe Coal Company - TKV with an excavation cross section of
8,4 m?, then we have built a numerical model and calculated and selected the supporting structure for
roadway of composite supporting structure with parameters including SVP-22 steel arch support with
distance of 500 mm/frame combined with 8 anchors with a diameter of 20 mm with distance between
anchors of 1400*700 mm and 2 cable anchor with diameter of 17,8 mm length 6300 mm. The research
results are reference documents for selecting the supporting structure of the coal roadway.

Keywords: Combination of rock bolt and steel support; coal roadway; numerical simulation.
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