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LOT NOI DAU
Khoa hoc Trai Bat, Mo, Moi treong (EME - Earth, Mine, Environment) 1a 1inh vyc khoa
hoc co ban, lién nganh va c6 tinh ung dung cao. EME ra doi, phét trién, c6 anh huong sau rong téi
toan b cac hoat dong trong doi sdng con ngudi, cé dong gop quan trong cho sy phat trién va tién
bo x4 hoi thong qua qua trinh khai thac va sir dung tai nguyén, bao vé méi truong, tng phé véi bién
d6i toan cau. Sy phat trién manh mé ciia cac nganh nay ciing 1a tién dé caa nhiéu linh vuc khoa hoc
co ban va tng dung khac, dong thoi 1a cong cu dé thuc day cac tién bo cong nghé trén thé giai,

cling tao ra sy phdn vinh caa nhan loai.

Trong béi canh thé gigi budc vao cudc Cach mang cong nghiép lan thir tu (CMCN 4.0),
stc ép canh tranh 16n trong khu vuc va trén quéc té, su chuyén d6i md hinh phét trién tir tuyén tinh
sang tuan hoan, kinh té xanh,... viéc d6i méi sang tao trong dao tao, nghién ciru co ban va tng
dung khoa hoc vé EME tré nén cang cip thiét. Trach nhiém va nghia vu caa cac nha khoa hoc la
d6i méi sang tao vé dao tao, nghién ciru co ban, lién nganh va tng dung, phat trién céng nghé trong
linh vuc khoa hoc Trai Dat, Mo, Méi trudng, dam bao cung cap ngudn nhan lyc chat lwong cao,
trinh do cao, cac san pham khoa hoc, cdng nghé va chuyén giao tri thirc cho dat nuée, dap wng nhu
cau phat trién bén viing, tng pho bién d6i khi hau, gép phan chuyén déi s6 va nang cao ning lyc

canh tranh quéc gia.

Tir nam 2018, Hoi dong Gido su Lién nganh Khoa hoc Trai Dat - Mo da phéi hop vai céc
don vi dao tao va nghién ctu té chicc Hoi nghi khoa hoc toan quéc thuong nién vé linh vuc khoa
hoc Trai Dat, Mo, Mai truong. Nam 2022, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia
Ha Noi 1 don vi ding cai to chirc, phbi hop véi cac vien nghién ctru, truong dai hoc trong nuéc to
chtrc Hoi nghi Khoa hoc toan quéc Khoa hoc va cong nghé Trai Bat, Mo, Méi truong phuc vu doi
m&i séng tao va nang cao nang luc canh tranh qudc gia (EME 2022 for Creative Inovation and
Enhancement of the National Competitiveness (CREATIVE EME 2022)) nham tap hop cac két qua
nghién cau, doéng thoi tao co hdi cho cac nha quan ly, nha khoa hoc, giang vién, doanh nhan,
nghién ctiu sinh, hoc vién cao hoc va sinh vién giao luu, trao d6i, thao luan va dé& xuat cac huéng

nghién cttu méi trong linh vuc khoa hoc Tréai Dat, Mo, Mai truong trén pham vi toan qudc.
Muc tiéu héi nghi:

- Thao luan, cong b céc két qua ddi méi séng tao trong nghién ciru co ban va tng dung, phat
trién cong nghé vé Khoa hoc Trai Dat, Mo, Méi trudng va cac linh virc lién quan phuc vu nang cao hiéu

qua kinh té, ning luc canh tranh qudc gia va phat trién bén viing dat nudc.

vii



- Dé xuit cAc giai phap thuc ddy ddi méi sang tao trong linh vuc khoa hoc Trai Dat, Mo, Mbi

truong dé gop phan nang cao nang lyc doi méi va nang luc canh tranh qudc gia, phat trién bén viing.

Ban T6 chtc Hoi nghi khoa hoc toan quéc CREATIVE EME 2022 di nhén duoc 73 béo
céo khoa hoc, mdi béo céo khoa hoc déu duogc binh xét bai téi thiéu 02 nha khoa hoc trong cling
linh vuc nghién ctu. Qua qua trinh binh xét, 46 bao céo c6 ndi dung phu hop, chét lugng tét duoc
lya chon dé xuat ban trong Ky yéu toan van cua Hoi nghi. Ban To chic Hoi nghi xin cam on su
gép y, chi dao cua Ban Chi dao, Hoi dong Gio su Lién nganh Khoa hoc Trai Dat - Mo; sy tham
gia gui bai va binh xét cua dong dao cic nha khoa hoc, cac chuyén gia; su gilp viéc tich cuc cua
Ban Thu ky; su hd trg ciia céc to chirc, ca nhan tham gia chuan bi va tai tro cho Hoi nghi khoa hoc

toan quéc nay.

Ban Té chiic
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KY YEU HOI NGHI KHOA HOC TOAN QUOC TRAI PAT, MO, MOI TRUONG BEN VNG LAN THU V
Doi: 10.15625/vap.2022.0191

UNG DUNG MO PHONG SO TRONG THIET KE KET CAU CHONG
GIU PUONG LO CHIU ANH HUONG AP LUC DO HOAT PONG
KHAI THAC LO CHQ

Pham Thi Nhan, Nguyén Viét Nghia"
Truong Pai hoc M6 - Pia chat, 18 Phé Vién, Pirc Thang, Bdc Ter Liém, Ha Ngi

TOM TAT

Ung dung tién bo khoa hoc cong ngh¢ méi dang 1a xu huéng trong nghién cuu va thiét ké hién dai.
Trong d6 phuong phap mo phong sétorala cong cu dac lyc. Loai hinh phong thi nghiém a0 nay cho phep
xay dung dugc cac mo hinh c6 thé chi ¥ dwoc nhiéu yéu té anh huong tir cc diéu kién dia chat, cac tinh chat
co hoc cua cac loai da va khdi da ciing nhu cac didu kién cong nghg, yéu té tu nhién, dé xac dinh quy luat
dich chuyén va bién dang khdi da xung quanh dwong 10, tir d6 tinh toan thiét ké két cau chdng gitr duong 10
nhanh, chinh xéc. Bdng thoi cé thé du bao dugc kha ning mét 6n dinh cia cac hang muc c¢ong trinh mo. Bai
bao sir dung phin mém FLAC® véi céc sb liéu diéu kién dia chat tai khu vuc 16 chog CGH 10.2 khu 111 via 10
cia mo than Ha Lam dé xay dyng mo hinh m6 phong anh huéng cua qua trinh khai thac than dén on dinh cua
duong 16 chuan bj _khdng chong Lo cho dai 120 m, khai thac 1 phan tang doc lap. Tu két qua mo6 phong cua
truong hop trén gdm chuyén vi, truong ng suit va pham vi viing bién dang déo tién hanh phan tich va dé
xuit két cau chéng gitr cho duong 10 chuan bi 12 t6 hop neo + neo cép, sau do dung phan mém de kiém tra
hiéu qua chong gitr. Két qua cho thay voi phuong thuc chong giir trén gia tri chuyén vi bién 16 van 16n hon
gi tri cho phép. Vi vay, dé xuat phuong thirc chdng giir bd sung vi thép ting cuong CBr-27.

Két qua mo phong lan 3 cho thay khi sir dung t6 hop chdng giit Neo+Neo cap+vi chong CBr-27 thi
chuyen vi, &ng suét va ving bién dang déo caa duong 10 khi chiu anh huéng hoat dong khai thac 16 cho dam
bao on dinh.

Turkhoa: Lo cho, chuyén vi, ang suat, pha huy déo, neo, chdng gir, duong 10.

1. MO PAU

Céc duong 10 chuan bi thuong chiu anh huong cia ap luc dong trong qua trinh khai thac than,
néu bé tri duong 16 vao vung &p luc tua, ving tap trung ung suét va st dung loai hinh két cdu
chéng khéng phu hop da 1am cho dwong 10 bi nén bep, thu nho dién tich sir dung dan dén phai
chéng xén lai duong 10, tham chi ¢é nhitng duong 10 phai tién hanh chdng xén lai nhiéu lan lam
gian doan qué trinh khai théc va ting gia thanh dau tu khai thac [2, 7, 8]. Mot s nghién ciu trong
va ngoai nuéc cho thiy véi su phét trién cua khoa hoc ky thuat va cong nghé may tinh, dé nghién
cty, tinh toan on dinh duong 10 chuan bi chiu anh huéng bién dong trong qua trinh khai thac ham
16, ngudi ta c6 thé st dung phuong phap nghién ctu ly thuyét [5, 6, 10], phuong phap mé hinh md
phong vat Iy hodc phuong phap mé hinh sé [1, 3, 9]. Trong d6 véi phuong phap md phong sb

“ T4c gia lién hé, dia chi email: nguyenvietnghia@humg.edu.vn
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thuong cho két qua nhanh, céc théng sé nghién ciru da duogc lap trinh vai két qua twong ddng véi
thuc té. Trong mé phong duong 10 chuan bj chiu anh huong cua hoat dong khai thac 16 cho cling
nhu lya chon phuong an chong gilt hop ly, viéc sir dung cong cu md phong s6 to ra la mot cong cu
dac lyc véi nhitng wu diém nhu: thuan tién, don gian, cho két qua nhanh, c6 thé xét dén nhiéu yéu
t6 anh huong, do d6 gop phan nang cao mirc do chinh xac cua két qua nghién ctu. Vi vay, viéc ng
dung phian mém md phong sé tién hanh mé phong qué trinh khau than caa cho anh huéng dén on
dinh ciia dwong 10 tir d6 phan tich danh gi& lya chon phuong an chéng giir cho duong 10 chuan bi
chiu anh huang khai thac 10 cho chuan bi chiu anh huong 10 cho hoat dong-1a rat can thiét va co y
nghia thuc tién.

2. XAY DUNG MO HINH TINH TOAN
2.1. Xay dwng mé hinh

Str dung phan mém FLAC® tién hanh nghién ciru, cin ctr sé lidu thu thap trong Bang 1 va
diéu kién khai thac thuc té tai khu 111 via 10 mo than Ha Lam dé xay dung mé hinh nghién cuu.
Kich thuéc mo hinh: dai x Rong x Cao= 180 m x 150 m x 100 m, m6 hinh dugc dat trong hé truc
toa do khdng gian 3 chidu XYZ c6 gbc toa dd dugc dit tai goc trai bén dudi cia md hinh, hé théng
10 chuén bi gom hai 3 dudng ham chay doc theo phuong truc Y, 16 cho huéng tir trai sang phai. Tur
dudi Ién trén Ia truc Z, truc Y theo phuong ngang hudng tir trudc ra sau, md hinh tinh toan thé hién
& Hinh 1.

Noi dung nghién ctu cha yéu 1a xac dinh do 6n dinh cua duong 10 doc via thong gié caa 10
chg CGH 10.3 murc -200+-260 khu 111 via 10, chiju anh huong cua qué trinh khai thac va dé& xuat
phuong an chéng gitr phii hop. Puong 10 ¢ hinh dang tiét dién ngang la hinh vom ban nguyét
tuong thang, chiéu cao 3,5 m, bé rong 4,53 m, dao trong via than c6 chiéu day 35 m.

LoVT lochaCGH 102 FLAC3D 7.00
l- AL e -200 260 khu [l via 10 £2030 Ranca Comuting Goots, .
o Groap Shet 1

mire - 250

o EE_IL'U-H 10-3 khu V10
<210 ---250 {1 cin nghién cing)

Hinh 1. Lo cho CGH 10.2 khu 111 via 10, mé than Ha LAm

Dé nang cao tdc do tinh toan va két qua chinh xac, ta tién hanh xay dyng lugi caa mo hinh véi
pham vi lan cén duong 10 nghién ciru ludi dugc chia day, cang xa dudng 10 luéi chia thua hon, luéi
md hinh bao gom 411.400 6 va 428 961 nut.

Bang 1. Tham sb co hoc cac 16p da st dung trong md hinh,[7]

A Cuong | Cwong do N X Dung Cuong do
sé Ten di C;‘;;“ ag khing | khang | E pI:i‘-;:gn trongy | _khing cit
16p (m) nén o, kéo o; (GPa) ) (10"N/ [0) C

(Mpa) (Mpa) m) | () | (MPa)
1 | Sankét(f=8-10) | 20 138,13 11,9 22 0,24 259 | 34 | 472
2 | Catkét (f =6-8) 15 96,64 8,5 20 0,26 267 | 34 | 336
3 | Botkét (f=4-6) 7 47,79 52 18 0,28 273 | 32 | 146
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4 Than (f =1-2) 3,5 15,0 2,5 5 0,35 1,50 20 2,2
5 Bot két (f=4-6) 12 47,79 52 18 0,28 2,73 32 14,6
6 Cét két (f =6-8) 8 96,64 8,5 20 0,26 2,67 34 33,6
7 Bot két (f=4-6) 4 47,79 52 18 0,28 2,73 32 14,6
8 | San ket (f =8-10) 18 138,13 11,9 22 0,24 2,59 34 47,2

2.2. Biéu ki¢n bién
D4i v6i md hinh s6 1ap cho diéu kién dia chat mo Ha Lam, diéu ki¢n bién ¢ tréi-phai-day mo
hinh ap dung chuyén vi khéng dé khong ché cu thé nhu sau:

a. Diéu kién bién cua bién trai, bién phai mé hinh sir dung diéu kién chuyén vi, liy V,=0, U,=0
(thi vecto véan toc theo phuong ngang va chuyen vi binh quén la 0), V,=0 U,=0. V, , U, phan biét la
vécto van tée theo phuong ngang va chuyén vi theo phuong dimg, nhu Vay bién trai va phai mé
hinh 12 bién gidi han ché don.

b. Pay md hinh s& 1a ¢6 dinh déu phuong ngang va phuong dung, thi V,=0, V,=0, U,=0,
U, =0, thi bién gi¢i d4y mé hinh 1a bién gi6i han ché toan bo.

c. Bién trén cua mo hinh ap tai trong dat da vai gia tri tng suat thang dung o, = 5,12 MPa,
A =0,5, ox=2,56 MPa.

Trong md hinh md phong sir dung tiéu chuan bén Mohr - Coulomb [4]:

f—0,-0, 1+sing +2c 1+sing M
1-sing 1-sing

trong d6: o, - Ung suét chinh 16n nhét; o5 - Ung suét chinh nho nhét; ¢ - Luc dinh két;

¢ - g6c ma sét trong. Khi f; < 0 phan tir dat da s& phat sinh bién dang.
2.3. Trinh ty thuc hién khai dao dwong 10 va khai thac trén mé hinh

1 - Khai dao duong 10 théng gio 10 chg CGH 10.2 mirc -260 + -220 m va 10 Van tai cua 10 chg
CGH 10.2 mirc -200+ -260 khu 111 via 10, mdi khau d6 khai thac 1a 3 m ;

2 - Khai théc 10 chg CGH10.2 tién hanh khai thac, véi mdi doan khau d¢ khai thac 10 m, khi
den gidi han khai thac, phia sau hinh thanh vung khai thac trong. Dua trén ket qua phan tich dac
trung vung bién dang déo, ung suat khoi da xung quanh duong 10 van tai 160 cho CGH 10.2 muc -
200260 khu 111 via 10 quyét dinh chiéu day tru bao vé;

3 -Tiép tuc tién hanh khai dao dwong 10 thong gié cua 16 chg CGH 10.3 mirc -200+-260 khu
I via 10 va lap dung ket cau chong neo va neo cap cho duong 10, dua trén ket qua bien dang,
rng suat va dédc trung vang bien dang déo khoi da xung quanh duong 10 d€ chon so bo tham so6
ket cau chong.

3. PHAN TICH KET QUA NGHIEN CUU

3.1. Ung xir khéi da & khu vire dit dwdng 106 chuan bi khi khai thac 16 chg CGH10.2
3.1.1. Pgc trung trwong ing sudt

Hinh 2 thé hién ddc trung trudng tng suat trong khéi da phia bén phai dwong 10 van tai 10 cho
CGH 10.2 mirc -200 + -260 khu 111 via 10 khi 10 cho CGH10.2 hoat dong. Tir hinh V& thiy rang ¢
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phia bén phai duong 10 van tai 10 cho CGH 10.2 chiu anh hudng tai trong dong do khai théc rat
manh mg&, &ng suét thing ding cuc dai dat dén 29,2 MPa, gip 4 lan (ng suat nguyén sinh, ving tap
trung cuia tng suat vuot trudc cach bién héng phai duong 10 khao sat khoang 9,5 m. Trong khi d6
{rng suit ngang cuc dai cach héng phai duong 10 khoang 15 m, dat dén gia tri ~16 Mpa.

Tur két qua trén cho thay, vi tri tng suit ngang va wng suit thang ding I6n nhat khéng tring
nhau. Thong thudng néu b tri duong 16 chuan bi gan khu vuc Gng suat thang dang cuc dai s& lam
tang bién dang néc va hai bén hoéng 10. Trong khi do, néu bd tri duong 10 chuan bi gan khu vyc tng
SUat ngang cuc dai s€ lam téng bién dang bung nén, [7]. Do vay, khi lua chon chiéu day tru bao vé
can luu ¥ tranh ving Gng suat thang dung cuc dai va vling &ng suit ngang cuc dai.

FL-lCSD 700

FLAC3D 7.00 ittt

I 000O0E+00

2 B2IEE01

{0 S R

Hinh 2. Ung suat khdi d4 khi guong 10 chg CGH10.2 khai thac
a) Ung sudt thang dieng; b) Ung sudt ngang

3.1.2. Pic trung viing phd hiiy déo trong khéi da

Khi 16 chg CGH 10-2 hoat dong, dic trung ving pha hity nhu hinh 3 thé hién. Tur hinh v& c6
thé thdy phia hong phai duong 10 van tai 16 cho CGH 10.2 mirc -200+-260 khu 111 via 10 trong
pham vi khoang 9 m, khéi da phat sinh bién dang déo. Mac khac khi xem xét xac dinh vi tri dat
duong 10 théng gi6é 16 cho CGH 10.3 murc -200+-260 khu 111 via 10 can phai chd y lya chon Ién
hon, bd tri ngoai pham vi pha hiy déo nay va can phai dam bao khi 10 van tai 10 chg CGH 10.3
muc -200+260 khu 111 via 10 khai dao thi trong tru bao vé ton tai ving 16i dan hdi, diéu nay dic
biét quan trong khi khai thac 16 chg CGH 10.3 muc -200+-260 khu 111 via 10.

FLAC3D 7. 06‘

~2922EE01

Hinh 3. Pic trung viing pha hity trong khdi dé khi 16 chg CGH 10-2 hoat dong
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Tir két qua trudng Gng suat va pham vi viing bién dang déo, ta thiy chiéu rong tru than bao vé
co ,chiéu rong khoang 15+20 m la phu hgp, va dé dam bao ty I¢ thu hoi than, chiéu réng tru than
cuoi cung duge xac dinh 1a 17 m.

3.2. Phan tich én dinh dwong 10 thdng gi6 10 chg’ CGH 10-3 khi chwa chéng giir
3.2.1. Pic trung bién dang khéi da xung quanh dwong 10

Tir Hinh 4 cho thiy dic trung bién dang khéi da sau khi khai dao duong 10 chuan bi khi chwa
chéng git.

FLAC3D 7.00

RN s o G,
Fome X Displacement
CutFare on

FLACID 7.00

MG Evga Conng G, s

237IEm

a) Bién dang ngang b) Bi¢n dang thang ding
Hinh 4. Bién dang xung quanh duong 16 chuan bi

Tir hinh vé& cho thay, ¢ hai bén héng 10 cha yéu phét sinh chuyén vi ngang. Vi tri ang suat
ngang l6n nhat hai bén héng 10 gan nhu déi xing, tuy nhién gia tri c6 su khac nhau. Phia bén try
bao vé ung suit ngang dat toi 346 mm, phla bén hong phai khoang 232 mm. Blen dang da noc 1o
chu yeu 1a bién dang thang dtng huéng xudng, gia tri I6n nhat dat 101 mm. Tai nén 10 c6 bién dang
bung nén, lugng bién dang 16n nhat dat 267 mm. Nhin chung, khi khong chéng giir bién dang
duong 10 thong gi6 10 cho CGH10-3 kha Ion, dic biét 1a bén hong 16 phia tru bao vé, dd 6n dinh
kém.

3.2.2. Pdc trung truong tng sudt khéi dda 16 chuan bi

FLAC3D 7.00 f FLAC3D 7.00

B0 tasza Son mang o
Zone ZL Stresy
CutF

201505401

|

a) U'ng sudt thang dimg; b) Ung sudt thang ngang
Hinh 5. Dic trung truong (ng suat khdi da

Hinh 5 cho thdy dic trung truong Gng suat trong khoi da khi duong 16 chuan bj khai dao dé
luu khong chua chong giit: sau khi khai dao duong 10, (ng suit thang dung trong khéi da phan
ndng tai ndc - nén 10 dwoc dd tai, chiéu day ving giam Gng suat nay nam trong khoang 1~2 m. O
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hai bén hdng 10 ¢6 hién tugng tap trung Gng suat thang dang, ap luc thang goc 16n nhit trong tru
bao vé vuot qua 30 MPa.
3.2.3. Pic trung vitng bién dang déo

_ Hinh 6 thé hién ddc trung ving bién dang déo trong khéi da xung quanh duong 10 khi khong
chong gitr. Tur hinh v& cho thay, khi khong chong gilt ving bien dang déo gitra 10 vén tai 10 cho
CGH 10-2 va 10 thdng gi6 10 chg CGH10-3 Ve co ban Ia lién tuc noi lien, trong d6 chiu sau vung
bién dang déo bén phai duong 16 dat trén dudi 6 m.

FLAC3D 7.00

B0 Easca Computrg rmp,

Hinh 6. Dic trung viing pha huy déo trong khdi d4 xung quanh duong 16 chuin bi
3.2.4. Thiét ké va kiém toan én dinh dwong 10 thong gi6 16 chg' CGH 10-3
D4 noc 16 twong ddi cung viing, mat khac tir két qua Muc 3.1.2 véi chiéu day ving bién dang
déo bén hong phai 16 trén dusi 6 m, do vay so bo chon ket cau chong neo ket hop neo cap. Cu thé
neo thép cé chiéu dai 2,4 m, duong kinh 20 mm, khoang cach neo 0,8 x 0,8 m, chiéu dai neo cap
6m, duong kinh 17,8 mm, khoang cach neo céap la 1,2 x 1,6 m.

FLAC3D 7.00 FLAC3D 7.00

€200 Rasca Concuting Groug, Inc. OO0 kases Corautng Oroup he

cut
1.3643E-01
1.2000E-01
1.0000E-01 1.0000E-01
B,0DCOE-02 8.0000E-02
6.0DCOE-02 6.0000E-02
4.0000E-02 4.0000E-02
2,0000E-02 2 0000E-02
0.0000E+00
-2.0000E-02
-4 0DDOE-02
-54076E-02

Hinh 7. Bién dang xung quanh duong 10 chuan bj
a) Bién dang ngang; b) Bién dang thang dirng

Hinh 7 thé hién dic trung bién dang trong khdi da xung quanh duong 16 sau khi duoc chdng
giit. So sanh véi truong hop khi chwa dugc chong giir, luong bién dang trong khéi dé rd rang duoc
giam nhiéu, chuyén vi ngang hai bén héng 16 chi con 136 mm, phia bén héng phai dudng 16 chuyén
vi 16n nhat chi con 105 mm. Di véi khdi da phan ndc bién dang thang ding Ion nhat 1a 54 mm, vi
tri ndy thudc phan vai vom. Tai nén 16 bién dang bung nén 16n nhit dat 122 mm. Nhin chung, khi
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duong 10 thi cong két cau chong dudi anh huong tai trong khai théc 16 chg CGH 10-2 bién dang
duoc giam dang ké, gop phan tang tinh 6n dinh cho duong 10.

Hinh 8 thé hién dic trung phan b6 viing bién dang déo trong khdi da xung quanh duong 16 sau
khi chong gitr.

C6 thé thay so véi trude khi khdng chdng giir, vang bién dang déo dang & trang thai phat trién
lién tuc trong pham vi tru bao vé, sau khi chong gii, dudi tac dong do khai dao duong 10 van tai,
hoat dong khai thac 10 chg CGH 10 chg 10-2 va khai dao duong 10 thong gi6 10 chg CGH10-3 thi
viing bién dang déo trong tru bao vé khong nhiing giam, chiéu day ving bién dang déo chi trong
khoang 3~4 m va con ton tai ving 15i dan hoi. Piéu d6 chimg té do on dinh cia dwong 10 thong gio
106 chg CGH 10-3 va try bao vé dam bao tinh 6n dinh tot. Tuy nhién, tir két qua bién dang, wng suat
va pham vi vung bién dang déo cho thiy bién dang ¢ hai bong héng 10 va nén con & mic > 100 mm
(chuyén vi thiét ké cho phép < 100 mm) vuing I8i dan hoi con han ché do vay dé ting muc do 6n
dinh va kha niang an toan cho khai thac nhoém dé tai tiép tyc tién hanh bo sung thém phwong an
chéng doi, ting cudng vi thép hinh CBr-27 véi budc chdng 0,7 mivi chéng. Con néu bd sung thém
vi neo hozc giam budc chdng thi higu qua chdng giir chua chic da dugce nang cao ma con lam ting
gi4 thanh mét 16 hon so bd xung chdng vi thép [9].

FLAC3D 7.00

3020 Rasca Consulting Group, Ins

!.mw suu lly Average

Hinh 8. Vang bién dang déo trong khdi d4 xung quanh dudng 16 khi dugc chdng gii
a) Neo + neo cap; b) Neo + neo cap+ CBz27

Két qua bién dang khi chdng tang cuong vi chéng thép CBr-27 nhur Hinh 9 thé hién. Trong d6
gia trj bién dang khoi d4 xung quanh duong 10 tiép tuc giam. Chuyén vi ngang I6n nhat bén phia tru
bao vé la 71, 7.mm, chuyen vi ngang 16n nhét cua bén hdng phai duong 10 dat 57,8 mm. Phan noc
duong chu yéu bi bién dang theo phuong thang dung huéng xubng dudi, tai vi tri vai vom nam
trong than do 10n 1én nhat 1a 30 mm. Phan nén 10 ¢6 bién dang bung nén luong bién dang tbi da dat
93,9 mm. Nhin chung, khi phuong an chéng giir duoc bd sung vi thép CBn-27, su bién dang cua da
xung quanh cua duong dugc giam, do d6 do 6n dinh dwong 10 chuan bi duoc cai thién dang ké
(<100 mm gi4 tri bién dang chuyén vi cho phép).

Két qua ving bién dang déo khi chéng ting cuong CBm-27 nhu Hinh 8b thé hién. Tur hinh vé
cho thay s0 v&i truong hop chdng giir theo phuong 4n t6 hop neo + neo cép thi pham vi chiéu day

vung blg:n dang déo thu hep lai chi con tir 2~3 m, chiéu rong vung 16i dan hdi dugc mé rong, do
vay do on dinh duong 10 doc via théng gio 10 chg GHH 10-3 khu 11 via 10 da dugc néng cao.
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] ~ Hinh 9. Bién dang khéi da ]
a) Bien dang ngang; b) Bién dang thang ding: a) Bién dang ngang; b) Bién dang doc

4. KET LUAN

Trén co s¢ phan tich md phong ¢ trén cho thay quy luat phan bé ang suat xung quanh 1o chg
hoat dong rat phuc tap, phu thudc vao cac yéu té dia co hoc va céng nghé ky thuat chéng gii. Do
vay bén canh phan tich tinh toan Iy thuyét, mé hinh vat 1y tuong duong viéc ap dung md phong s6
cho két qua phan tich dinh lugng, truc quan nhanh chdng, thé hién rd qua trinh bién ddi truong tng
suit, chuyén vi, pham vi ving phé huy déo khéi d4 xung quanh 10 chuén bi khi chiu anh huong tai
trong dong do khai thac. Dua vao dic diém dia chit ki thuat cua 16 cho CGH-10.2, nhém tac gia
ding phan mém Flac3D tién hanh mé phong qué trinh khau than 10 cho, quyét dinh chiéu day tru
bao vé 17 m, thiét lap phuong an kiém toan 6n dinh 10 théng gi6 16 chg CGH10.3 mirc -210+-250
m khu 111 via 10 véi cAc gid tri: bién dang hai bén hong 10, ndc va nén 16 déu dat < 100 mm, pham
vi chiéu day vung bién dang déo thu hep lai chi con tir 2~3 m, chiéu rong ving 15i dan hoi trong tru
bao vé duoc mé rong, do vy véi phuong an thiét ké dé xuat do 6n dinh duong 16 chuan bi 16 doc
via thong gi6 16 chg GHH 10-3 khu 111 via 10 dam bao.
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APPLICATION OF DIGITAL MODELLING FOR DESIGN OF STRUCTURE
SUPPORTING ROADWAY UNDER PRESSURE CAUSED
BY LONGWALL MINING OPERATION

Pham Thi Nhan, Nguyen Viet Nghia"
Hanoi University of Mining and Geology, 18 Vien Street, Duc Thang, Bac Tu Liem, Ha Noi.
ABSTRACT

The application of new scientific and technological advances is a trend in modern research and design.
In which the numerical simulation method has been and is proving to be an effective tool. This type of virtual
laboratory allows the construction of numerical models with the advantage of: paying attention to many
influencing factors such as geological conditions, mechanical properties of rocks and rock masses as well as
technological conditions. Base on simulation results, it is possible to analyze and determine the laws of rock
mass movement and deformation around the furnace tunnel and predict the possibility of instability of the
mine works.The article uses FLAC®® software to simulate the coal mining process of 10.2 mechanization
mining face, Zone 111, seam 10, Ha Lam coal mine, Quang Ninh. The mining face is 120m long, exploiting an
independent block. The preparation tunnel is simulated in the case of unsupported digging. From the resulting
data of the above case, including displacement, stress field, and plastic deformation area, it will be analyzed
and proposed to use a support structure which is a combination of anchor and cable anchor. However, with
the support plan of anchor and cable anchor the displacement value of tunnel was still over the allowable
value of the coal mine tunnel. The second proposed option is the combination of anchor, cable anchor, and
steel rip of CBn-27. The simulation results include displacement, stress, and plastic deformation area,
showing that the above option on the tunnel under the influence of mining operations stability is ensured.

Keyword: Mining face, displacement, stress, plastic failure, anchor, support, tunnel.
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