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NGHIEN CUU SU DUNG KET CAU CHONG VI NEO TAI CAC CAC KHU
VU'C CHIU ANH HUONG CUA QUA TRINH KHAI THAC THAN HAM LO

1. Pit van dé

VUNG QUANG NINH

DPANG VAN KIEN", NGUYEN HU'U SA”
DPAO NGOQC HIEP™, VU PINH HUNG™

Research on the using rock bolts at tunnels under behavoir
underground mining operations in Quangninh coal area
Abstract: Nowadays, many underground coal mines in Quang Ninh,
Vietnam have been exploiting coal seams below the mining waste
dump such as Khe Cham II, Mong Duong, and Mao Khe ...coal
company. Many mining waste dumps have reached the height of
dumping from 100+300m, especially up to over 500m. The rock mass
pressure due to the weight of the rock mass in the mining waste dump
is considered an artificial pressure formed from the process of
dumping soil and rock, it will be part of the pressure acting on the
furnace lines located tunnels under behavoir underground mining
operations. The article presents the current status of using rock bolts
at tunnels under behavoir underground mining operations in
Quangninh coal area based on the actual conditions of Khe Cham II
coal mines. The studies used Phase2 software to create simulation
models to study behavoir of the underground tunnels in Quangninh
coal area. The objective of this study is to highlight the the influence
of the rock bolts parameters of tunnels on the tunnels behavoir of the
underground tunnels in Quangninh coal area. The simulation results
will help the consulting and construction companies to calculate the
rock pressure acting on the drifts located Quangninh coal area.
Keywords: Mine Pressure; rock support behavior; rock bolts,
displacement, yielded zone

trang thai cdn bang vé co hoc co ¥ nghia dic

Cong tac khai thac mé da gy ra cac tac dong
16n dén bé mit dat do dd 1ay di mot phan vat
chat tir phan vo trai dat, dan dén sy thay doi
trang thai vat chat hodc trang thai cdu trac ban
dau cua khdi da va lam mat thé can bang cua
{(mg suat nén ban dau trong dia ting chira than.
Hau qua 1a khbi da tu nhién roi vao trang théi
“mat can bang” Gmg suat va s& “tu diéu chinh”
dé xac lap trang thaicin bang méi, trong do

*“ Truong Pai hoc Mé-Dia Chat

“Céng ty cé phan T vin dau tw mé va cong nghiép
Vinacomin

Email: kienxdn@gmail.com

biét (Pham Van Chung, 2010). Qud trinh trén
dién ra dudi dang phan bd lai trang thai img suat
va kéo theo hién twong dich chuyén va bién
dang dat da co tinh chat rat da dang,phtic tap va
phu thudc vao rat nhiéu yéu t6 dia chét, khai
thac, co ly da... [1], [4], [6+10].

Trong qué trinh bién doi trén, khdi dat da c6
thé tién dén trang thai 6n dinh hoan toan, hodc
trang thai mat 6n dinh & cac mirc do khac nhau.
Trang thai mat 6n dinh can bang tng suét dich
chuyén khong doéng déu s& giy ra bién dang.
Khoang tréng ctia dit da do than dwoc khau ra
s& 1am mat thé can bang luc nén cac 16p dat da
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vach (noc 10) s& ubn vong va sap d6. Khoang
sap d6 16n hay nho tuy thudc vao kich thude
khoang trong khai thac. Su sap d6 cac 16p dit da
véach 1a hién twong dich chuyén va bién dang dét
da mo. Hién tuong nay sé giam dan khi dat da
lap day khoang trong khai thac va dit da vang
tru via 6n dinh hodc s& lan truyén lIén phia trén
va tham chi 1én toi mat dat néu dat da yéu va do
sau khai thac khong lon. Hau qua cua sy lan
truyén ndy sé gdy ra bon dich chuyén trén mit
dét hodc xut hién tﬁng bac, anh huong dén cac
cong trinh tiy theo cudng do bién dang va duoc
thé hién qua cac hién tugng dich chuyén pha
hay (nén v& d4, sat 16, sap 16...).

Cho dén nay, trong linh vuc co hoc da, khai
thaic mo,dd cénhiéu phuong phip duoc Ung
dung dé nghién ctru dich chuyén bién dang dat
da va da c6 nhiéu két quang hién ctru dugc cong
bd trén thé gidi. M6 hinh nghién ciru dy béo
chidu cao ving pha huy, tach 16p da duoc cac
nha khoa hoc nghién ciru, dién hinh nhu 1 cac
tac gia (Kratzsch, 1983; Mindlin, 1939). Tuy
nhién & nudc ta, trong linh vyc khai thac mo
van dén nay van con it dugc chu y. Tir nam
2011 dén nay dd c6 mot sd cong trinh nghién
ctru dich chuyén bién dang bang mo hinh vat
liéu twong dwong duogc cong bd trong nhidu tai
liéu khac nhau (Nguyén Anh Tuan va n.n.k,
2011; Nguyén Anh Tuan va nnk, 2012; Nguyén
Vin S§ va n.n.k, 2012; Nguyén Tam Son, 2012;
Tran Trung Anh, 2012). Tuy nhién, qua céc tai
lidu d6 cho thiy viéc nghién ciru mat nhiéu cong
stte, thuc hién trén md hinh nho, nén hé sb
tuong duong 16n. Nghién cliru mang tinh ly
thuyét, khong ké dén cac cong trinh da cong bd
ctia nhém thyc hién dé tai nay, dé du bao lin sut
ciing dwoc mot sd chuyén gia thuc hién.
(Nguyén Anh Tuan va n.n.k, 2011) da st dung
chuong trinh Phase? phan tich lin sut va qua
trinh bién ddi co hoc khi khai thac hn hop ham

10, 16 thién. Trong pham vi nghién ctru nay, bai
bao tién hanh nghién ciru str dung két ciu chong
vi neo tai cac cac khu vuc chiu anh hudng ctua
qué trinh khai thac than him 16 ving quang ninh
thong qua phan mém RocScience RS2 - Phase?.
Dé phuc vu nghién ctru, bai bdo di khao sat qua
trinh chdng giit, danh gia d6 6n dinh cac duong
10 dua trén viéc nghién ciru anh hudng tham sd
két cAu chdng bang phuong phéap sb. Céc tham
s6 khao sat chu yéu ¢ phan nay la do dai,
khoang cach neo va du tng luc neo, dé dai neo
cap va du tng luc neo cdp nam loai tham sb
chinh cta két ciu chong.
2. Co sé 1y thuyét va phwong phap nghién
ciru
2.1. Dic diém két ciu chéng giiv ciia hé thong
dwong lo dnh hwong boi qué trinh khai thac
Céc duong 10 doc via da & mo than Khe
Cham III thuong cé tiét dién sur dung dugc thiét
ké theo muc dich st dung va phu hop theo san
luong khai thac timg khu vuc. Trén Hinh 1 thé
hién kich thudc tiét dién dao cia duong 16 doc
via da & mirc -190 via 14.5 va tric doc dudng 16
nam dudi khu bai thai Bang Nau sau khi bi nén
IUn. Hién tai cac duong 10 dao trong than tai khu
vyc dudi bai thai chii yéu dugc dao bang
phuong phap khoan nd min va chdng giir bang
khung chdng thép CBIL Cac dudng 16 khu vuc
nghién ctru ciia via 14.5 gdm cac doan 10 dao
qua via than hodc qua cac 16p da co do on dinh
kém thi sau khi chéng tam bang khung chong
thép tién hanh chdng cb dinh bang vo chong bé
tong. Nhiing vi tri ddc biét trong 10, co thé xuat
hién bung nén, ciing duge chdng ¢ dinh bang
v6 chdng bé tong cdt thép két hop véi dam vom
nguoc dé chong bung nén.
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a) Duong thwong Van tai 14.5 khu Pong Nam,
Khe Cham I bi bién dang
Hinh 1. Hién trang duong 10 bi pha huy dudi bai thai Bang Nau (Pang Van Kién va n.n.k, 2022)

2.2. Cdc két qiia nghién ciru dat dwoc va vin
dé nghién ciru

Céc nghién ctru ciing tién hanh nghién ctru
cho mdt truong hop duong 10 doc via dao trong
than khu via 14.5 thudéc mo than Khe Cham III.
Vi tri duong 16 xem xét trong mo hinh nam bén
suon ddc bai thai - ap luc 1éch 1a trang thai nguy
hiém véi cac phuong an con lai duong 10 nam &
trung tim bai thai Vung I. Két qua mo hinh s6
cho thdy phuong 4n sir dung khung thép SVP
27, buéc chéng 0,8 m; Neo CDCT L =24 m
(axa = 0,8x0,8 m); Neo Céap L = 6 m (axa

b) Duong thwong Vin tai 14.5 khu Dong Nam,
Khe Cham III bi lun noc

trén dugc kién nghi sir dung dé chéng giir cac
duong 10 khu vuc via 14.5 dao trong than dudi
khu vuc bai thai mé Khe cham III.

Trong nghién ctru ndy, nhém tac gia tién
hanh nghién ciru dudi cac diéu kién chdng giir
khéc nhau quy luat pha hity va bién dang trong
khéi da xung quanh dudng 16 chuan bi khu vuc
bi anh huong ciia bai thai, mdi nhan té Iya chon
4 cp do khao sat, tong cong thanh lap 15 mo
hinh cac tham s6 chinh trong mé hinh thé hién
nhu trén Bang 1 va Hinh 2. Két qua khao sét bai
toan béng mé hinh s§ duoc thé hién trén céac

=1,6x1,6 m) cho chuyén vi nho nhat so véi cac Hinh 3 = Hinh 10 va Bang 2.
phuong an nghién ctru khac. Do vay, phuong an
Bang 1. Bang gié tri tham s ctia mo hinh
Tham s6 nghién ciru 1 2 3 3
Neo Chiéu dai | Chiéu dai neo/m 1,5 1.8 2,1 2,4
CDCT | neo S6 hiéu mé hinh CDN-1# | CDN-2# | CDN-3# | CDN -4#
Khoang Khoang cach neo/m 0.7 0,8 0,9 1.0
cachneo | S6 hiéu md hinh KCN-1# | KCN-2# | KCN-3# | KCN -4#
Du  ung | Du ung luc/kN 10 15 20 25
luc neo S6 hiéu mo hinh DUL-1# | DUL -2# | DUL-3# | DUL -4#
Neo cap | Chiéu dai | Chiéu dai neo cép 6 6 6 6
neo cap S6 hiéu md hinh CDC-1# | CDC2# | CDC-3# | CDC -4#
Du  Ung | Dy ng luc neo cap/MN 0.2 0.3 0.4 0.5
luc neo| ... ...
cAp S6 hi€u mo6 hinh DUC -1# | DUC 2# | DUC-3# | DUC- 4#

Trong d6 khi khoang cach bd tri neo thay d6i phuong an két cdu chdng thé hién nhu trén Hinh 4.
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Khdo sat anh huong cua mdt dp neo CDCT

Neo cdp ®17,8,L=6m
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Hinh 2. Phuong 4n chdng giir khi khoang cach giita cac neo thay doi
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Hinh 3. Vung pha huy xung quanh

dudng 16 khi thay

do6i chi€u dai neo cap va mat do

neo CDCT
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Hinh 7. Bién dang theo phuong thing dimg xung quanh dudng 16 khi thay doi chiéu dai neo cap va
mat do neo CDCT

Bang 2.Chuyén vi 16n nhat tai noc duong 16 nam tai trung tdm bai thai, tai trong phan bd déu tai

noc 1o

Stt | Cac phwong 4n chong 1o ﬁg;;;;nvzr::;l)nhat

1 PAL: Khung thép SVP 27, Neo CDCT L =2,4m(axa =0,7x0,7m), Neo 180
Cép L =6m

’ PA2: Khung thép SVP 27, Neo CDCT L =2,4m, (axa =0,8x0,8m), 280
Neo Cép L =6m

3 PA3: Khung thép SVP 27, Neo CDCT L =2,4m, (axa =0,9x0,9m), 340
Neo Cép L =6m
PA4: Khung thép SVP 27, Neo CDCT L =2,4m, (axa =1,0x1,0m),

4 , 360
Neo Céap L =6m

Theo két qud trén Bdng 2 cho thiu phwong
an Phuwong dn 3 khi 1o chéng bang khung thép
SVP 27, Neo CDCT L =2,4m (axa =0,8x0,8m),
Neo Cdp L =6m cho chyén vi nhé trong gidi han
cho phép nén kién nghi dwoc sir dung; Ngodi ra

Trong phan nghién ctu tiép theo, nhoém tac
gia tién hanh khao sat anh hudéng cua chiéu dai
neo cap voi 3 trudng hop chiéu dai neo cap khéac
nhau khi: L = 6,0m; L = 8,0; L = 9,0m. Két qua
mo hinh thé hién tr Hinh 11 dén Hinh 15 va

dé han ché chuyén vi hong 1o ting cuong 1 sé Bang 3 phia dudai
thanh neo céap.
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Hinh 9. Hé s6 bén ciia ving dat da xung quanh duong 16 khi thay dbi chiéu dai neo cap va mat do

neo CDCT

Screngch Factor
ension

v ~ et

Hinh 10. Gia tri hé s6 bén trén bién 10
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Hinh 12. Tong bién dang xung quanh dudng 16 khi thay d6i chiéu dai neo cap va mat dé neo CDCT

124041

Bang 3. Chuyén vi 16n nhat cia duong 10 nam tai trung tAm bai thai, tai trong phan bd déu tai noc 10

Stt Cic phwong an chong 1o Chuyén vi 16m nhit trén bién (mm)
1 PAL: Khung thép SVP 27, Neo CDCT L 230
=2,4m (axa =0,8x0,8m), Neo Cép L =6m
’ PA2: Khung thép SVP 27, Neo CDCT L 260
=2,4m, (axa =0,8x0,8m), Neo Cap L =8,0m
3 PA3: Khung thép SVP 27, Neo CDCT L 240
=2,4m,(axa =0,8x0,8m), Neo Cap L =9m

Theo két qua trén Bang 2 cho thdu phuong
an Phuong an 3 khi 10 chdng bang khung thép
SVP 27, Neo CDCT L =2,4m, Neo Céap L
=9,0m (axa =0,8x0,8m) cho chyén vi nhé nhat
la 240mm; truong hop PA1l: Khung thép SVP
27, Neo CDCT L =2,4m(axa =0,8x0,8m), Neo
Cap L =6m cho chyén vi 16n nhat 1a 280mm. Do
vy chuyén vi 16n nhat trén bién 16 ti 1 nghich
v6i chidu dai neo cap va gia trj c6 thé chip nhan

dugc khi L =6,0m dong thoi tao diéu kién thuén
loi cho thi cong, giam chi phi. Ngoai ra, dé han
ché chuyén vi hong 16 ting cuong 1 s6 thanh
neo Cap;
3. Két qua va thao luin

Cong tac chéng giit 6n dinh cac dudng 10
trong mo than ham 10 van ludén 1a mot chu dé
nong dit ra hién nay va dugc nhidu nha khoa
hoc quan tdm nghién ctru. Trén co s& kinh
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nghiém ctia nudc ngoai va thuc té nhimg ton tai
trong qua trinh quy hoach, thiét ké, thi cong
chdng gitr dudong 16 nam trong ving anh hudng
bai thai 16 thién trong TKV. Két qua bai bao cho
phép rat ra mot s6 két luan sau:

- Phuong phap mé phong sb, voi cac phan
mém thuong mai, to ra la cong cu déic luc, cho
phép xay dung dugc ciac mo hinh sb co thé chu
¥ dugc nhiéu yéu t6 anh huong tir cac didu kién
dia chét, cac tinh chit co hoc cua céc loai da va
khéi da ciing nhu cac diéu kién cong nghé, yéu
t6 tu nhién, khi phan tich, dy bao 6n dinh duong
10; cho phép 1am 3 tinh hudng, cac diéu kién co
thé din dén mat 6n dinh duong 10, su xuét hién
da dang va phuc tap cia cac dang mét 6n dinh
trong cac mdi tic dong twong quan giita cac yéu
t6.

- Két qua nghién ctu thu duoc thong qua
viéc st dung phﬁn mém Phase2 duogc xay dung
bang phwong phap phan tir hitu han voi viée
thay d6i cac tham s6 két cdu chéng, trong cic
nghién ctru dién hinh 1a chiéu dai, mat d6 cua
neo ngin CDCT va neo cap dai cho thdy anh
huong 16n dén ung xir cua dudng 16 (thdng qua
cac thong ) ung suit, chuyén bi, hé s an toan
va vung phé huy xung quang dudng 10 tmg véi
tung truong hop.

- Tai vung than Quang Ninh diéu kién dia
chat luon bién dong, thay d6i theo timg khu
vuc, nén cac md hinh sé dugc xay dung trong
dé tai, duc rat tir kinh nghiém thi cong, tir cac
két qua quan tric, theo ddi trong thi cong cho
phép du bao kha ning c6 thé din dén mat 6n
dinh trong dao 10 tai khu vyc c6 anh hudng cua
khu vuc khai thac ham 10 va bé mit;

- Mic du phuong phap md hinh s6 kha van
nang, nhung van ¢ nhing van dé, yéu cau cac
dir liéu dau vao, diéu kién bién sat voi diéu kién
thuc té diéu kién dia chat mo. Do vay, viéc khao
sat dia chat, danh gia day du cac tac dong cua
bai thai dén hé thdng dudng 10 cho phép du bao
thoi gian xuét hién mat on dinh, lién quan véi
c4c md hinh phirc tap vé biéu hién co hoc cua
da, khéi da phia dudi bai thai mo.
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