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Toém tit

Ngay nay, nhiéu moé ham 10 & ving than Quang Ninh, Viét Nam dang khai thac xudng sau va
nam dudi khu bai thai cia mé nhu mé than Khe Cham 11, Mong Duong, Mao Khé... Nhiéu bai
thai mo da d6 thai v6i do cao 100 - 300 m, dic biét co noi dén 400 m. Ap luc dit da do trong
luong khéi dat d4 cua bai thai mo. Ap luc khdi da do trong lwong ciia khdi da trong bai thai mo
khai thac duoc coi 1a 4p luc tao ra do hinh thanh tir qua trinh d6 dat d4, va 13 mot phan ap luc tac
dung 1én cic duong 160 nam dudi bai thai moé khai thac. Bai bao trinh bay hién trang bai thai mo
va két cau chdng giit cac dudong 10 nam bén dudi bai thai mo ving Cam Pha, Quang Ninh va hién
trang ctia bai thai mo Bang Nau, khu d6 thai ciia mo than Khe Cham II. Cac nghién ctru dugc
thue hién thong qua viée st dung phan mém Phase2 dé tao ra cac mé hinh mé phong vé6i bai thai
khai thac mo nham nghién ciru trang thai ing suat chinh trong khdi da. Muc tiéu ctia nghién ctru
nay 1 1am ndi bat anh huong tham sb két cAu chéng dén tmg xir co hoc ciia duong 16 phia dudi
bai thai bé mit mo ving than Quang Ninh. Vi viée thay doi cac tham sb két cau chong, trong
cac nghién ctru dién hinh 1a chiéu dai, mat d6 ciia neo ngan CDCT va neo cap dai cho thdy anh
huong 16n dén tmg xtr cua dudng 10 (théng qua cac thong sb tng sudt, chuin bi, hé sb an toan va
vung pha huy xung quanh dudng 10) tmg voi timg truong hop, tur d6 lwa chon phuong an chéng
gilr phu hop nht. Két qua md phong s& giiip cac don vi tu van va thi cong tinh toan dugc ap luc
dat da tac dong 1én cac ham ndm dudi bii thai ciia mo.

Tir khoa: ap luc mo, két cau chéng,‘ bdi thai mat mo,; ung xu két cau chong; chuyén vi.

1. Pit van dé

Trung binh mdi nim toan Tap doan Cong nghiép Than Khoang san Viét Nam (TKV) d6 thai
khoang 200 triéu m® dat d4 thai, trong d6 khoang 57% khdi luong db thai tai cac bii thai ngoai,
cac bii thai tiép tuc dugc do 1én cao va mé rong. Pén nay, nhiéu bai thai nhu: Péng Cao Son,
Chinh Béc, Bang Nau, Nui Béo, Coc Sau,... dd d6 véi khéi luong t6i hang tram triéu m® dat da,
chiéu cao bai thai téi vai trim mét, s6 lugng tang thai nhidu. Trong nhing niam t6i, khoi luong
dit boc cac mo than, khoang san 19 thién tdng tir 10 - 60 tri¢u m’/nim (Vién Khoa hoc Cong
nghé Mo, 2016). Khong gidng nhu thé gidi, van dé ton tai ctia nganh than lién quan dén bai thai
hién nay do cong tac quy hoach bai thai khong dugc chi y som, mot s6 bai thai nim ngay trén
khu vye khai thac (Khe Cham II-1V); du an khai thac bang giéng dung (Cong ty than Mao
Khé)... Ching han nhu cudi nam 2020, trong ving Cam Pha c6 khoang 16 mo va cong truong
khai théc than 19 thién hoat dong. San luong than khai thac tir 14 - 16 triéu tan/nam, tuong ung
khéi lugng dit da boc tir 180 - 200 triéu m’/nam, trong d6 nhidu bii thai ndm tryc tiép trén cac
khu vuc khai thac phia dudi.

Tir thue té san xuét tai mo than Théng Nhit, mo than Mong Duong va déc biét 1a tai mo than
Khe Cham III cho thdy c6 nhiing anh hudng 16n cua béi thai mo dén d6 6n dinh cia cac dudng 10
phia dudi. Nam 2019, Cong ty than Khe Cham III tap trung khai thac chinh tai via 14.5 c6 diéu
kién dia chit cong trinh va diéu kién dja chét thiry vin phic tap, than mém yéu, ap lyc mé 16n do
anh huong cta cc ting khai thac phia trén bi pha huy va bai thai Bang Nau phia trén. Cong ty
than Khe Cham phai tam dirmg 04 cong truong khai thac két hop v6i 3 cong truong dao 1o de tap
trung nhan lyc chdng xén cac duong 1o bi nén, giam tiét dién dé duy tri phuc vu san xuit nham
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dam bao an toan va cai thién diéu kién lam viéc cho nguoi lao dong. Viéc khai thac do vay gap
nhiéu khé khin, vudng mic gy anh huong truc tiép dén san lugng cia cong ty. San luong khai
thac cua 1o cho gia xich trong nim du kién chi dat tir 130.000 - 160.000 tan/nam. Ngoai cac
nguyén nhan trén con do céc 10 cho khai thac tai khu vuc via 14.5 c¢6 diéu kién dia chét, thuy van
phtre tap, nu6e chay voi luu luong (10 - 50) m’. Ap luc mo 16n dan dén cac duong 10 doc via
thuong xuyén bi nén giam tiét dién gdy kho khan trong cong tac thong gio, van tai, di lai va van
chuyen van liéu phuc vu khai thac (s lugng vat tu chuyén trong 1 chuyen chi bang 50% so véi
diéu kién binh thudng). Viéc khao sat ciing cho thiy than cua via 14.5 mém yéu, trong khi ap luc
mo 16n 1am nén bién dang pha v& két cdu vi chéng gay kho khin cho cong tac lap dit cac thiét bi
van chuyén nguodi. Mt khéc, viéc cac duong 10 bi [un nén, bung nén thu hep tiét dién va co xuét
hién nudc con lam anh hudng 16n dén tinh trang lam viéc va gay hu hong cac thiét bi véan tai
(mang cdo, bing tai, duong sat). Dé phuc vy nghién ctru, nhom tac gia di khao sat qué trinh
chéng gilr, danh gia do on dinh céc duong 10 chiu anh hudng dudi bai thai 16 thién dya trén viéc
nghién ctu anh huéng tham s6 két cau chdng bang phuong phap sb. Cac tham sé khao sat chu
yéu ¢ phan nay 1a d dai, khoang cach neo va du ung lyc neo, d6 dai neo cap va du img lyc neo
cap nam loai tham sb chinh cta két ciu chong.

2. Co s& 1y thuyét va phwong phap nghién ctru
2.1. Khdi quit vé bai thii Bang Niu
Bii thai Bang Nau gom khu vuc trong Bang Nau va Bac Bang Nau nam ¢ phia Bac, Tay Bic

ctia khai truong mé Khe Cham II (LT) va mo Cao Son. Theo thiét ké bai thai dai 2.920 m, rong
1.955 m, cot cao mat bai thai dén muc +300. So d6 hién trang bai thai Bang Nau (hinh 1).

Hinh 1. MGt bang bdi thai Bang Néu - Cam Pha - Qudang Ninh.

2.2. Dic diém két cau chong gii¥ ciia hé théng duong 1o phia dudi bii thai

Céc duong 10 doc via dd & moé than Khe Cham III thuong c6 tiét dién sir dung duoc thiét ké
theo muc dich sir dung va phu hop theo san luong khai thac timg khu vuc. Trén hinh 2 thé hién
kich thudc tiét dién dao cia dudng 10 doc via da & muc -190 via 14.5 va tric doc dudng 16 ndm
dudi khu bai thai Bang Nau sau khi bi nén lun. Hién tai cdc duong 10 dao trong than tai khu vuc
dudi bai thai chu yéu duoc dao bang phuong phap khoan nd min va chdng giir bang khung chdng
thép CBIL. Cac duong lo khu vue nghién ctru cua via 14.5 gém cac doan 10 dao qua via than hoac
qua cac 16p da c6 do 6n dinh kém thi sau khi chéng tam bang khung chong thép tién hanh chéng
co dinh bang VO chong bé tong. Nhimg vi tri déc biét trong 10, co thé xuat hién bung nén, ciing
dugc chdng cb dinh bing vo chong bé tong cbt thép két hop véi dam vom nguoc dé chéng bung
nén.
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b) Buong thuong Van tdi 14.5 khu BDong Nam,
Khe Cham III bi lun néc.

a) Duong thuong Van tai 14.5 khu Dong Nam,
Khe Cham III bi bién dang.
Hinh 2. Hién trang duwong lo bi pha huy dwdi bai thdi Bang Ndu (Pang Van Kién va nnk, 2022)

2.3. Cidc két qud nghién ciiu dat dwrge va van dé nghién ciiu
Theo két qua nghién ctru ctia (Pang Van Kién, 2021; Pang Vin Kién, 2022; Dang Van Kien
Nguyen Huu Sa, 2022; Nguyén Hitu Sa va n.n.k, 2022), két qua nghién ciru bai bao di téng hop
cac két qua nghién ctru chinh vé nghién ctru anh hudng bai thai mat mo dén tng xtr co hoc cia
két cAu chong gitr duong 10 tai ving than Quang Ninh bang phuong phap mé hinh so théng qua khao
sat cac dudng 10 tai khu vuc va 14.5, Cong ty than Khe Cham III theo so d6 nghién ctru hinh 3. Theo

két qua nghién ctru:

- Van dé quy hoach bai thai khong duoc chu y tur dau, mot s6 bai thai nam ngay trén khu vyc
khai thac (Khe Cham III); Giéng ding (Mao Khé) dang gy nhiing anh huong lon dén do on
dinh cho hé thong cac duong 10 khai thac phia duoi

- Bii thai phia trén c6 anh huong 16n dén trang thai dia co hoc cua hé théng duong 10 phia

duoi. Tuy thude vao tuong quan vi tri ciia duong 16 so voi béi thai ma ap luc tac dung 1én duong
10 ¢6 thé 1a phan b déu véi ving duong 16 ¢ trung tam bai thai (I) hodc phan bd 1éch véi ving

suon dbc bai thai (ving II), anh huong dén sy 1am viée ciia két cdu chdng giir duong 10;
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Hinh 3. M6 hinh nghién civu anh hwéng ciia bdi thai dén hé thong cac dwong 10 phia dudi
(DV Kien, 2022).

- Hién tuong cac duong 10 bi pha huy bép méo, két cdu chong bi pha huy nhanh chéng sau
khi dao dan dén phai chéng xén nhiéu lan gy anh huong dén cong tac van ta, nhit 1a db6i v6i cac
duong 16 co ban. Bién dang cac vung xung quanh duong 16 xuét hién 16n du két ciu u bén theo
gia thuyét tinh toan truyen thong, do d6 cac gia thuyét tinh toan trong truong hop nay khong con
dung nita. Ngoai ra, két ciu chdng dang str dung khong phu hop trong diéu kién ap luc mo 16n
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do bii thai phia trén va cac 16p dat da bi vo nhau do céac tang khai thac phia trén dé lai. Viéc sir
dung cac mo hinh sé dé md phong s& cho phép tiép can tot hon cac tmg xir co hoc cia két ciu
chéng 10;

- Bai thai phia trén c6 anh hudng 16n dén trang thai dia co hoc cua hé thong dudng 16 phia
dudi. Tuy thudc vao twong quan vi tri cua duong 16 so voi bai thai ma ap luc tac dung Ién duong
10 ¢6 thé 1a phan bd déu hoic phan b léch, anh hudng dén su lam viéc cua két ciu chdng giir
duong 16. Nghién ctru cling tién hanh nghién ctru cho mét truong hop dudng 16 doc via khu via
14.5 thuéc M6 than Khe Cham III. Két qua mo hinh sé cho thiy cac duong 10 ndm & khu vuc
suon ddc bai thai co chuyén vi 16n hon, d6 6n dinh thép hon so véi cac duong 1o nam & trung
tam bai thai;

- Bii thai phia trén c6 anh huéng 16n dén Gng xir co hoc cua cac duong 1o phia dudi. Tuy
thudc vao twong quan vi tri cua dudng 10 so voi béi thai ma ap luc tac dung 1én duong 16 c6 thé
1a phan bd déu voi ving duong 16 ¢ trung tdm bai thai (I) hoac phan b6 1éch véi ving suon doc
bai thai (ving II), anh huéng dén su lam viéc cta két cdu chdng giit dudng 10 (hinh 3).

- Cac nghién ctru cing tién hanh nghién ctru cho mot trudng hop duong 10 doc via dao trong
than khu via 14.5 thuéc M6 than Khe Cham III. Vi tri dudng 16 xem xét trong mo hinh nam bén
sudn dbc bai thai - ap luc 1éch 1a trang thai nguy hiém véi cac phuong an con lai duong 16 ndm &
trung tAm bai thai Ving I. Két qua mé hinh s cho thdy phuong 4n str dung khung thép SVP 27,
budc chéng 0,8m; NeoCDCTL =24m(axa = 0,8%x0,8m);NeoCapL = 6m(axa =1,6
x 1,6 m) cho chuyén vi nhé nhat so v&i cac phuong 4n nghién ciru khic. Do vy, phuong an trén
duoc kién nghj str dung dé chdng giit cac duong 10 khu vuc via 14.5 dao trong than dudi khu vuc
bai thai Mo than Khe cham III.

Trong nghién ciru ndy, nhdm tac gia tién hanh nghién ctiru dudi cac diéu kién chong gitr khac
nhau, quy luat phé huy va bién dang trong khdi da xung quanh duong 10 chuin bi khu vuc bj anh
huong ctia bai thai, mdi nhan t6 lya chon 4 cap do khao sat, tong cong thanh 1ap 15 mé hinh céac
tham sb chinh trong mé hinh thé hién nhu trén Bang 1 va Hinh 4. Két qua khao sat bai toan bang
mo hinh s6 dugc thé hién trén céc tir hinh 5 dén hinh 10 va Bang 2.

Bang 1. Gid tri tham sé két cdu chong trong mé hinh

Tham sb nghién ciru 1 2 3 3
Neo o Chiéu dai neo/m 1,5 1,8 2,1 2,4
CpCT | Chitu daineo S6 hiéu mo hinh CDN-1# | CDN-2# | CDN-3# | CDN -4#
Khodng céch neo K’hoéng cach neo/m 0.7 0,8 0,9 1.0
S6 hiéu mé hinh KCN-1# KCN -2# | KCN-3# | KCN -4#
Dy tig lyc neo D}_I ung luc/kN 10 15 20 25
: ; S6 hiéu mé hinh DUL-1# DUL -2# | DUL-3# | DUL -4#
Neo céap Chidu dai neo cép cpiéu dai neo cap 6 6 6 6
S6 hiéu mé hinh CDC-1# | CDC2# | CDC-3# | CDC -4#
Du ting e neo cép D}_I ung luc neo cap/MN 0.2 0.3 0.4 0.5
. ' S6 hiéu mé hinh DUC-1# | DUC2# | DUC-3# | DUC - 4#

Trong d6 khi khoang cach bd tri neo thay dbi phuong an két cau chdng thé hién nhu trén
hinh 4.
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Khao st anh huong ciia mat dp neo CDCT
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Hinh 4. Phwong dn chong giit khi khodng cdch giita cdc neo thay doi.

Hinh 5. Viing phd hiy xung quanh dwong 16 khi thay déi chiéu dai neo cdp va mét dé neo CDCT.
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Hinh 6. Hé sé bén‘cﬁa viing ddt da xung quanh dwong 16
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Hinh 7. Gid tri hé sé bén trén bién Io.
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1F PA4 Khung thep_NEO_NEPCAPOSm fez - Sigma1”

.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00

N

Hinh 8. Gid tri trng sudt chinh xung quanh dwong 16 khi thay déi chiéu dai neo cdp va mdt dé neo CDCT.
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Hinh 9. Tong bién dang xung quanh dwong 1o khi thay doi chiéu dai neo cdp
va mdt do neo CDCT.
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Hinh 10. Bién dang theo phwong thing dimg xung quanh dwong 16
khi thay doi chiéu dai neo cap va mat dé neo CDCT.
Bdng 2. Chuyén vi 1ém nhdt tai néc dwong 16 nam tai trung tam bai thai,
tai trong phan bo déu tai noc lo

. o Chuyén vi 16n nhit
TT Cac phuwong an chong 1o trén bién (mm)
1 PA1: Khung thép SVP 27, Neo CDCT L = 2,4 m(axa = 0,7%0,7 m), Neo Cap L =6 m 180
2 PA2: Khung thép SVP 27, Neo CDCT L =2,4 m, (axa=0,8x0,8 m), Neo Cap L =6 m 280
3 PA3: Khung thép SVP 27, Neo CDCT L =2,4 m, (axa=0,9x0,9 m), Neo CapL=6m 340
4 PA4: Khung thép SVP 27, Neo CDCT L =2,4 m, (axa=1,0x1,0 m), Neo CapL=6 m 360

Theo két qua trén Bang 3 cho thdy phwong dn Phwong dn 3 khi 16 chong bang khung thép
SVP 27, Neo CDCT L = 2,4 m (axa = 0,8%0,8m), Neo Cip L = 6 m cho chuyén vi nhé trong
gidi han cho phép nén kién nghi dwoc sir dung. Ngodi ra, dé han ché chuyén vi héng 1o ting
cwong mot sé thanh neo cdp.

Trong phan nghién ctru tiép theo, nhom tac gia tién hanh khao sat anh hudng cua chiéu dai
neo cap voi 3 truong hop chiéu dai neo cap khéac nhau khi: L =6,0 m; L= 8,0; L =9,0 m. Két
qua md hinh thé hién tir hinh 11 dén hinh 15 va Bang 3 phia dudi.

G T Pl e i R i p i e b | Welrmd oy S |

Hinh 11. Ving phd hity xung quanh dwong 10 khi thay déi chiéu dai neo cdp va mdt do neo CDCT.
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Hinh 12. H¢ syér bé‘}g ciia vimg dat dd xung quanh dwong 10
khi thay doi chiéu dai neo cap va mat dé neo CDCT.
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Hinh 14. Gid tri iing sudt chinh xung quanh dwong 16 khi thay doi chiéu dai neo cdp

=
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va mat do neo CDCT.

el e e i

Hinh 15. Tong bién dang xung quanh dwong 16 khi thay doi chiéu dai neo cdp va

madt do neo CDCT.
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Bdng 3. Chuyén vi I6m nhdt ciia dwong 16 nam tai trung tam bdi thai,
tai trong phan bo déu tai noc lo

) Ch,uyén vi lém
STT Céac phuwong an chong 10 nhat trén bién
(mm)
1 PA1: Khung thép SVP 27, Neo CDCT L =2,4 m (axa=0,8x0,8 m), Neo Cap L =6 m 280
2 PA2: Khung thép SVP 27, Neo CDCT L =2,4 m, (axa=0,8%0,8 m), Neo Cap L =8,0 m 260
3 PA3: Khung thép SVP 27, Neo CDCT L = 2,4 m, (axa=0,8%x0,8 m), Neo Cap L =9 m 240

Theo két qua trén Bang 3 cho thdy Phuong 4n 3 (PA3) khi 16 chong bang khung thép
SVP 27, Neo CDCT L =2,4m, Neo Cap L = 9,0 m (axa = 0,8x0,8 m) cho chyén vi nho nhat 1a
240 mm; truong hop PA1: Khung thép SVP 27, Neo CDCT L = 2,4 m (axa = 0,8x0,8 m), Neo
Cap L = 6 m cho chuyén vi 16n nhit 1a 280 mm. Do vy, chuyén vi 16n nhit trén bién 16 ti 18
nghich véi chiéu dai neo cap va gia tri co thé chép nhan dugc khi L = 6,0 m déng 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 cép.

3. Két qua va thao luan

Cong tac chdng gitr 6n dinh cac duong 16 trong mé than hdm 16 van ludn 13 mot cha dé nong
dat ra hién nay va dugc nhiéu nha khoa hoc quan tdm nghién ctru. Trén co s¢ kinh nghiém cua
nudc ngodi va thuc té nhimg t6n tai trong qué trinh quy hoach, thiét ké, thi cong chéng giir
duong 16 ndm trong ving anh hudng bai thai 16 thién trong TKV. Két qua bai bao cho phép rit ra
mot s6 két luan sau:

- Phuong phap mé phong sd, Vi cac phan mém thuong mai, t6 ra la cong cu dic luc, cho
phép xay dung dugc cac mé hinh s6 ¢6 thé chu ¥ duge nhiéu yéu té anh huong tir cac didu kién
dia chat, cac tinh chét co hoc cua cac loai da va khéi da ciing nhu cac diéu kién cong nghé, yéu
t6 ty nhién, khi | phén tich, du bao 6 6n dinh duong 10; cho phep lam rd tinh hudng, cac dleu kién co
thé dan dén mat on dinh dudng 10, su xuat hién da dang va phuc tap cua cac dang mat on dinh
trong cac mdi tac dong twong quan giira cac yéu to.

- Ket qua nghién ctru thu dugc thong qua viéc sir dung phuong phap phéan tir hiru han (bang
phan mém Phase) voi viée thay ddi cac tham s két ciu chong, trong cac nghién ctru dién hinh 13
chiéu dai, mat d6 cta neo ngan CDCT va neo cap dai cho thay anh huong 16n dén ung xir cua
duong 10 (thong qua cac thong sb Gmg sudt, chuyén bi, hé sb an toan va ving pha huy xung
quanh duong 10) trng véi ting truong hop.

- Tai ving than Quang Ninh diéu kién dia chat luén bién dong, thay ddi theo timg khu vuc,
nén cac mo hinh s6 dugc xay dung trong dé tai, dac rat tr kinh nghiém thi cong, tur cac két qua
quan trac, theo doi trong thi cong cho phép du bdo kha nang c6 thé dan dén mat 6n dinh trong
dao 10 tai khu vyc c6 anh hudng bai thai 19 thién.

- Mic du phuong phap mé hinh s6 kha van ning, nhung van c6 nhiing van d¢, yéu cau cac
dr liéu dau vao, di€u kién bién sat véi dieu kién thyuc té di€u ki¢n dia chat mo. Do vay, vi¢c khao
sat dia chat, danh gid day du cac tdc dong cua bai thai dén hé thong duong 10 cho phép du bao
thot gian xuat hién mat 6n dinh, lién quan véi cac mod hinh phuc tap vé bi€u hi¢n co hoc cua da,
khoi da phia dudi bai thai mo.
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Research on the influence of the rock support parameters of tunnels below
of the mine waste dump on the tunnels behavoir of the underground
tunnels in Quang Ninh coal area

Nguyen Huu Sa', Dang Van Kien>*, Dao Viet Doan’, Ngo Duc Quyen®
"' Ba Ria - Vung Tau University; *Hanoi University of Mining and Geology; *Vinamcomin
*Corresponding author: dangvankien@humg.edu.vn

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 400 m. 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 under the mining
waste dump. The article presents the current status of the mining waste dump and the coal seams
that have been and will be exploited located below the mining waste dump in Cam Pha Quang
Ninh and based on the actual conditions of the Bang Nau, Khe Cham II coal mining waste dump.
The studies used Phase2 software to create simulation models with the mining waste dump to
study the primary stress distribution in the rock mass. The objective of this study is to highlight
the the influence of the rock support parameters of tunnels below of the mine waste dump 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 under the mining waste dump.

Keywords: mine pressure, mining waste dump, displacement, tunel behavior.
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