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~ NGHIEN CUU ANH HUONG CUA AP LUC LENCAC
BUONG LO DUO1 BAI THAI BANG PHU'ONG PHAP MO HINH SO

PO XUAN HOI'
PANG VAN KIEN, PO NGQC ANH™

Research on the effect of rock pressure on drifts below the mining waste
dump by number model method

Abstract: In underground mining, the site of the mining waste dump has a
big effect on rock pressure of drifts below. Geotechnical problems are
complicated to the extent and cannot be expected in other areas since non-
uniformities of existing discontinuous, pores in materials and various
properties of the components. At present, it is extremely difficult to develop
a program for drifts analysis that considers all complicated factors.
However, drift analysis has made remarkable growth for the past several
vears due to the development of numerical analysis method and computer
development, given the situation that it was difficult to solve formula of
elasticity, viscoelasticity, and plasticity for the dynamic feature of the
ground when the constituent laws, yielding conditions of ground materials,
geometrical shape and boundary conditions of the structure were
simulated in the past. In this paper, number model method is used to
analyse the effect of rock pressure on drifts below the mining waste dump

in inclined rock mass layer conditions.

1. PAT VAN DE

Trén thé gidi, rat nhiéu van dé, bai toan, xut
hién trong thuc té khong thé nhan duoc 10 giai
giai tich dudi dang nghiém kin, do vay can thiét
phai dugc tinh toan, phan tich mot cach ‘gan
dung’. Cac phuong phap tinh sb hay goi ngin
gon 1a phuong phép sé di duoc xdy dung va
phat trién dé dap ung yéu cau nay. Cac phuong
phap da va dang dugc su dung rong rai trong Co
hoc da 1a phuong phap vi phan, phuong phap
tich phan, phuong phap phan tir roi rac [1], [4],
[6+10].

Trong hon 10 nam tr¢ lai day, cung véi sy
phét trién manh mé& ciia cong nghé tin hoc, ciing
nhu cac may tinh véi téc do xir Iy nhanh chung,

" Ban quan Iy dir dn xdy dumg tinh Thai Binh
" Dai hoc M6-Dia Chat
S6 18 Pho Vién, Dirc Thang, Bac Tir Liém, Ha Noi

cac phuong phéap tinh toan ap Iuc, thiét ké cong
trinh ngdm d6 dugc tin hoc hoa thanh cac phan
mén tmg dung trong nganh khai thac mo. Nhiéu
chuong trinh tinh d6 va dang ap dung rong rai
trén thé giéi mang lai nhitng hiéu qua chinh xac
vé tinh khoa hoc k¥ thuat, hiéu qua kinh té cao,
dac bi¢t khi gap cac diéu kién moi truong dia
chit phirc tap. Phuong phap sb cho phép c6 thé
1ap chuong trinh khao sat, phan tich cac qua trinh
dia co hoc xay ra trong tang dia chat. Tir d6 cho
phép c6 thé xac dinh duoc cac thong sé cong
nghé hop 1y cho cac cong trinh can thiét ké, co
thé han ché anh hudng cua cAu tao dia chat.

Hién nay, cung véi sy phat trién cuc nhanh
ctia cong nghé may tinh, ca phan cing va phan
mém trong nhitng thap nién vira qua di tao ra
nhirng kha nang tng dung rong rai cic phuong
phép tinh, m6 phong sd trong moi linh vyc cia
khoa hoc k¥ thuat. Mac du nhiéu linh vyc con
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méi 1a khoi dau, nhung ngdy nay cac phuong
phap s6 da va dang dong vai trd chu chdt trong
viéc giai quyét cac bai toan khoa hoc, k¥ thuat.
Phat huy cac khd ning khic nhau cua tung
phuong phép riéng biét, trong co hoc dé cling da
hinh thanh céc phuong phap két hop (hyprid
methods), két hop st dung ching han
FEM/BEM, DEM/FEM va DEM/BEM... (Hinh
1) [1], [4], [6+10]. Su ra doi cua cac phuong
phap s6 di cho phép xay dung duoc cac mod
hinh dia co hoc giai quyét duogc cac bai toan
phirc tap, chii ¥ dwoc nhidu yéu té anh hudng,
trong khai thdc mé va xay dung cong trinh
ngam ma phuong phép giai tich khong thé giai
quyét duogc, dic bi¢t la cac bai toan dong khong
c¢6 quy ludt 16 rang trong mbi quan hé giira tai
trong va ndi luc trong khung vé chéng. Cac
phuong phap nay khong doi hoi chi phi cao nhu
thi nghiém mo6 hinh vt li¢u tuong duong. Mot
s phan mém mo phong sé dang duoc sir dung
nhiéu trong linh vuc dia co hoc bao gé‘)m :

a) Phan mém FLAC3D

FLAC3D  (Three Fast
Lagrangian Analysis of Continua) 1 phan mém
do Cundall thudc tap doan tu vin ITASCA (Fast
lagrangian analysis of continua) bat dau viét

Dimensional

chwong trinh vao nam 1986. Phan mén sir dung
phuong phép s6 dé phan tich mé hinh, thuong
ding dé¢ md hinh hoa khdi dat da. Trong phan
mém, mién khdi dat d4 dwoc nghién ciru dugc
phu 1én bdi mang ludi sai phan. Vit li¢u trong
mdi 6 ludi cd biéu hién co hoc tuyén tinh hoac
phi tuyén tinh, dugc md phong boi nhidu mod
hinh co hoc khac nhau. Tai cac nit ctia 6 cac
didu kién lién tuc bién dang, can bang luc duogc
dam bao. Phan mém cho phép c6 thé mé phong
duogc cac qua trinh bién ddi dia co hoc trong
khéi dé, c6 chi ¥ duge cac qua trinh cong nghé.
Qua trinh tinh toan, mé phdng dugc thuc hién
qua céc 1énh, do nguoi st dung lap chuong trinh
diéu khién.

Dic dién 16n nhat ciia phan mén FLAC3D la
tinh todn phan tich duoc su mat 6n dinh vat ly

ctiia khdi dat da, cac tham sb hinh hoc. Vi vay
dén nay FLAC3D thuong duoc sir dung dé khao
sat quy luat anh huong cua ép luc dong khu 1o
chg. Cac bai toan lién quan bién dang 16n trong
dat ¢4 mém yéu, syt lun bé mit sau khi khai
thac, 6n dinh bo dbc, 6n dinh nén dat da yéu, on
dinh cua dap nudc.

Céc phwong phap s6

Mohmhmm T R mémmang

b ISR e iDODE JiED. NG
‘Mo hinh 'Ms hinh M3 hinh'
Phuong | Phuwong | Phuong | | Phwrong Phin tichi
phap phin ‘ phap sai ; phap phir phap phin bién dang
tir hiru phin hirul tit bién | itir 1 rac; | | khong lier
han ! han BEM | . DEM tue |
FEM L EDM.... DDA |

Hinh 1: Cdc phirong phdp s6 thong dung
hién nay [1], [4]

b) Phin mém Phase2

Chuong trinh Phase2 dugc xdy dung trén co
s phwong phap phan tir hitu han FEM (Finite
Element Method). Trong d6 mdi truong nghién
ctru dugc chia thanh mot mang ludi cac phan tir
¢6 kich thudc hiru han, tiép xtc voi nhau boi
cac nit. Bang phuong phap nay viéc giai mot hé
cac phuong trinh vi phin duoc dua vé dang giai
mot hé cac phuong trinh dai s6, lién két cac luc
tai cac nut véi cac chuyén vi nit qua "ma tran
d6 ctimg". Cac ham s "hinh dang" va ndi suy
duogc ap dung dé dién ta cac biéu hién ng suit,
bién dang cua timg phan tur.

Két qua sau khi mo phong c6 thé phan tich Gmg
sut, bién dang, véc to chuyén dich cua dat da,
viing pha hiy khdi i xung quanh 10 cho xung
quanh duong 16, him tram, hé méng, bd déc...

¢) Phin mém ANSYS

ANSYS la mot phan mém c6 nhiéu vu diém
trong viéc thanh 14p mo hinh, c6 thé lap nhanh
mot cach chinh xac mo hinh dit da hoic cong
trinh ngdm c6 ciu tao phtc tap, thong qua cong
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cu chia ludi hoan thién c6 thé tu hinh thanh lugi
phﬁn tr hiru han 3 chiéu, tinh toan véi tdc do va
do chinh x4dc cao. Dung ANSYS md hinh céc
phuong an k¥ thuat khac nhau trong bai toan dia
ky thuat 1a hét stc can thiét, béng viéc Iua chon
cac tham s6 dau vao can thiét, ANSYS ¢6 thé md
hinh hi€éu qua céac loai dia chat cling nhu két cAu
khac nhau dudi tac dung cia cac loai tai trong.

* Trong nudc:

Su da dang cua cac diéu kién dia chit mo, su
phirc tap ciia cac qua trinh xdy ra trong long dat
khi khai thac khoang san va d4 mé dich dong,
dong thoi rat nhidu yéu t6 anh huong dén tri sb
va ddc diém cta ap luc mo tai ving than Quang
Ninh d4 dugc tién hanh nghién ctru 1y thuyét,
nghién cuu tai thuc té san xuit va nghién ciu
trong phong thi nghiém.

Khi tién hanh nghién ctru 1y thuyét, hién nay
chi yéu sir dung cac gia thuyét vé ap luc mo
(Dién hinh nhu Gia thuyét dam cong son - GS.
Slesarev va GS. Kuznhesov; Gia thuyét vom
can bang tu nhién - GS. Protodiacondv; Gia
thuyét ling tru truot (GS. Tsimbarevich), trong
d6 moi gia thuyét s€ dugc 4p dung cho mot
truong hop riéng  gan dang nhat voi didu kién
khai thac mo.

Ngoai ra, phuong phép nghién ctru 4p luc méd
tai thuc té san xuét ciing di va dang duoc ap
dung. Phuong phép nay khong qua phirc tap va c6
thé sém dua ra nhitng két qua dé dap tmg céc yéu
cAu clia san Xuét. Tuy nhién, n6 ciing bi han ché
boi yéu t6 khong gian, khong phai bat cir chd nao
trong dia tAng can dugc nghién ctru con ngudi va
thiét bi quan tric ciing c6 thé tiép can dugc.

Tai Viét Nam, trong nhiing ndm trudc day,
Truong Pai hoc Mé-Dia chét va Vién Khoa hoc
Cong ngh¢ Mo da thuc hién nghién ctru ap luc
mo6 bang phuong phap nghién ctru trong phong
thi nghiém, dé bu dip cic han ché cua cac
phuong phap nghién ctru 1y thuyét va phuong
phép nghién ctru ap luc mo tai thyuc té san xuat.
Phuong phap nay chu yéu duge tién hanh theo
huéng md hinh hoa, tirc 13 mé phong cac diéu

kién ctia thyc té khai thic mo qua viéc thiét lap
cac md hinh trong phong thi nghiém. Cé nhiéu
dang m6 hinh: m6 hinh vat li¢u tuong duong,
md hinh quang dan hoi, mé hinh toan-ly, toan-
covav.v... [1], [4].

Khi thiét 14p mo hinh vat liéu twong dwong,
do phai tuan thi nghiém tic cac nguyén tic chat
ch& vé twong duong hinh hoc, tuwong duong vé
cac hang s6 vat ly, tuong duong vé& yéu t§ thoi
gian, tuong dwong vé cac trang thai ban du va
két thic v.v..., doi hoi cac nha nghién ciru phai
lam viée kién tri va cin trong dé dat duoc muc
dich mong muén. Tuy nhién cdc mo hinh nay chi
phi hop véi cac dia ting twong d6i dong chat.

Hién tai ciing chwa co cong trinh nghién cuu
cu thé nao sir dung cdc phwong phdp s6 dé xdy
dung dwoc cac mo hinh dia co hoc trong khai
thac mé than ham 16 & mikc sdu va bé mdt dia
hinh nguyén thuy da bi pha vo boi cac moong
khai thac va bdi thdi 16 thién.

Tt thue té san xuét tai mo than Théng Nhit,
md than Mong Duong va ddc biét 1a tai mé than
Khe Cham III, két qua san xuit nim 2019 cta
Cong ty than Khe Cham dang gip nhiéu kho
khin, vudéng mic gdy anh hudng truc tiép dén
san luong khai thac nam 2019. Nguyén nhan
chii yéu 1a do niam 2019 Coéng ty van tap trung
khai thac chinh tai via 14,5 c6 diéu kién dia chét
cong trinh va diéu kién dia chét thiy van phirc
tap, than mém yéu. ap lyc mo 16n (Cong nhan
phai thyc hién cac cong viéc phat sinh nén giam
ning suat lao dong theo du kién) [2+3]. Cu thé:

- Trong dau nim 2019, Cong ty than Khe
Cham phai tam dung 04 cong truong khai thac
két hop v6i 3 cong truong dao 10 dé tap trung
nhan lyc chéng xén cac duong 10 bi nén. giam
tiét dién dé duy tri phuc vu san xuét nham dam
bao an toan va cai thién diéu kién lam viéc cho
nguoi lao dong.

- San lugng khai thac cua 10 chg gid xich
trong nam dy kién chi dat tir 130.000+160.000
tan/nam. nguyén nhan 1a do céc 16 chg khai thac
tai khu vuc via 14.5 c6 diéu kién dia chat thuy
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van phutrc tap. nude chdy voi luu lugng (10+50)
m’. 4p luc mo 16n nén cac duong 16 doc via
thuong xuyén bi nén. giam tiét dién gy kho
khan trong cong tac thong gid. van tai. di lai va
van chuyén van li¢u phuc vu khai thac (sé lugng
vat tu chuyén trong 1 chuyén chi bang 50% so
v6i diéu kién binh thuong).

- Ngodi ra than cia via 14.5 mém yéu. trong
khi ap lrc m6 16n 1am nén bién dang pha v két
c4u vi chdng gy khé khin cho cong tac lip dit
cac thiét bi van chuyén nguoi. Mat khac viée
cac dudng 10 bi lun nén, bung nén thu hep tiét
dién va c6 xuat hién nude con lam anh hudng
16n dén tinh trang lam viéc va giy hu hong cac
thiét bi van tai (mang cao, bang tai, dudng sit).
Hién tai, néu chi ap dung cac phuong phap 1y
thuyét va thuc té san xuét dé tinh toan ap luc
mo, tir d6 dua ra cac bién phap ky thuat chong
giit nhu hién nay thi rat kho dé thyc hién viéc 6n
dinh duong 10 ¢ muc khai thic sau va bé mat
dia hinh nguyén thuy da bi pha v& bdi cac
moong khai thac va bai thai 10 thién.

Tu nhiing ly do trén viéc Nghién cuu anh
huong cua ap luc lén cac duong lo duoi bai thai
bang phirong phdp mé hinh sé 14 rat can thiét va
cap bach dé nang cao hiéu qua khai thac than
trong toan tdp doan, dong thoi 4p dung cic
thanh tyu nghién ctru khoa hoc tai cac nude co
nén cong nghiép khai thac than phat trién trén
thé gioi.

2. PAC PIEM BAI THAI PONG CAO
SON VA HE THONG PUONG LO PHIiA
DUOI

2.1. Pic diém bai thai Pong Cao Son

Hién tai, bai thai 16n nhat ving CAm Pha 1a
bai thai Dong Cao Son (dung tich 295 triéu m’)
dang dugc 3 mo 16 thi€n Béo Nai, Coc Sau va
Cao Son sir dung. Trong d6 khéi lrong dit da
thai cia cac mé Be¢o Nai, Cao Son, Coc Sau,
Khe Cham II va Pong Da Mai chiém trén 94%
tong khoi lwgng dit d4 thai toan ving. Giai doan
2013-2020, khéi lvong dat da thai cua ving da
dat trén 1,9 ty (m’) (Hinh 2) [5].

Hinh 2: Hién trang bdi thai Péng Cao Son (a), (b), (c) bdi thai Bic Bang Nau;,
(d) So d@6 qud trinh on dinh dat da bai thai
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2.2. Hién trang cong tic chdng giir va khai
thac than dwdi bai thai 10 thién tai cong ty
than Khe Cham 3

Céc duong 1o doc via d4& & md than Khe
Cham 3 thuong cé tiét dién sir dung duoc thiét
ké theo muyc dich sir dung va phui hop theo san
luong khai thac tung khu vuc. Trén Error!
Reference source not found., Hinh thé hién
kich thude tiét dién dao cia duong 10 doc via da
& muc -190 via 14-5. Cac duong 10 dao trong
than cuia cong ty chu yéu dugc dao bang phuong
phép khoan nd min va chong giit bang khung
chdng thép CBII. Cac dudng 10 khu vuc nghién
clru cia via 14.5 duoc thé hién trén Cac doan 16
dao qua via than hodc qua cac 16p da co do on
dinh kém thi sau khi chdng tam bang khung
chdng thép tién hanh chéng c¢d dinh bang vo
chéng bé tong. Nhitng vi tri dac biét trong 10, co6
thé xuat hién bung nén, ciing dugc chdng cb
dinh bang vo chdng bé tong cbt thép két hop vai
dim vom nguoc dé chdng bung nén.

2.3. Hié¢n trang cong tic chdng giir va khai
thic than dwdi bai thai 1 thién cic mé khac
trong TKV

Pé phuc vu nghién ctiru nhém khao sat tai 02
mo6 dién hinh trong qua trinh chong giir anh
huong dudi bai thai 10 thi€n nhu moé Mao Khé

1A TGLC 14.5.7 !

e
H

! LaDVVT 14.5-19

Lo TGLC 14.5-19

thuoc Cong ty than Mao Khé - TKV Va Mo
Tan Lap thudc Cong ty than Ha Long - TKV.
Puong 16 doc via d4 via 10 canh Bic mirc - 25
tai mé than mé Than Mao Khé dang phai st ly
xén chdng thay thé. Thyc trang két cau dudng 10
dugc md ta nhu trong Hinh 3, Hinh 4, Hinh 5,
va Hinh 6 do anh huong cua khu vuc bai thai 16
thién Puong 10 Xuyén via +17 la hang muc duy
tu phuc vu thong gié chung cho toa khu mo va
ton tai suét thoi gian ton tai ciia mo, riéng 10 XV
17.4 1a mot cong trinh dé duy tri.

Hinh 3: Mt cdt ngang 10 thuwong VT 14.5
Khu Bong Nam mo than Khe Cham 111

Lo DVTG 14.5-19

—

=

Hinh 4: H¢é thong cdc dwong 16 khu viee nghién ciru tai mé than Khe Cham II1
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a) Duong 10 xuyén via +17 vi tri PK 348 bi
nén lin do ap luc bai thai

b) Pha hiy vé bé tong Iuu vi tai duong 10 17.2 do
anh huong ctia nude chay tir bai thai

Hinh 5: Hién trang céng tic chong giik va khai théac than dwdi bdi thdi 16 thién

Hinh 6: V6 chong bé téng leu vi bi phong héa

Pudng 16 xuyén via +17.3 khi thi cong dén
mét thir 348 theo thiét ké dudng 16 duoc chong
bang thép SVP 22, tiét dién 9,4 m” chén kin
noc, hong chén so le bang tim chén bé tong cdt
thép duc san dat va dat dAm nén. Nhung do thoi
gian va anh huong cua 16p ap luc dit da phia
trén 13 viing bi thai nén nhiéu doan 10 bi nén ép
manh. Trén duong 106 xuyén via +17.2 doan mét
421 tré vao. Poan 10 bi nén lan, lam ran nirt vo
chdng bé tong luu vi. D& dam bao an toan, Cong
ty dd chéng doi gia cudong d& vo chdng bé tong
bang vi thép vom, chén bang tdm chén BTCT
két hop voi gd, dang ving ngang nén bang ray
P24 chbng ddy hong. Tuy vay, dudng 10 tiép tuc

bi nén lan, bién dang, diy hong lam giy toan bo
ving nén ray P24, lam giam tiét dién dudng 10,
tiét dién thuc té stir dung con 5.4 m” anh hudng
tdi cong tac thong giod, van tai, thoat nude cua
khu vuec.

Khu vuc nghién ctru thudc via 14-5 voi cac
dic tinh nhu sau: Via 14-5 ndm cach via 14-4 tir
30m dén 60m. Lo via 14-5 xuit hién chu yéu &
khu Khe Cham I, III va moong khai théac 10
thién mo Cao Son (Khe Cham IV). Chiéu day
toan via thay doi tir 0,24m (BKC09) dén 38,84m
(NKC67), trung binh 5.72m. Chiéu day riéng
than thay ddi tir 0,00m dén 27,37m (NKC67),
trung binh 4,99m. Via co6 cAu tao rat phuec tap,
trong via ¢ tir 1 + 9 16p d4 kep, chiéu day da
kep tor 0,0m + 11,50m (NKC67), trung binh
0,53m. P dbc via tir 3°+ 60°, trung binh 27°.
Chiéu day via 14-5 giam dan tir phia Nam 1én
Bic. Via 14-5 ¢6 317 cong trinh khoan khdng
ché via dudi sau, 39 cong trinh khai dao khong
ché 16 via. DAt da vach, tru via than 1a cac 16p
da bot két, sét két, than ban hodc sét than va
cudi két thuong nam sat vach via than, day da
d4u hiéu d& nhan biét. So v&i bdo céo chuyén
d6i nam 2008, chiéu day trung binh riéng than
via 14-5 gidm tur 6,77m xuéng 4,99m. Dbac tinh
cu thé ctia mot sd via thude khu nghién ctru thé
hién trén Bang 1.
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Bang 1: Tong hop dic diém cac via than khu mé Khe Cham [5]

Chiéu day (m) 516 D6 dé ,
Tén via 50 lop 0doc 1 (41 tao via
Day via Riéng than ba kep kep(s.1op) (d9)
V1dos 0.24-38.87 | 0-27.37 0-11,5 0-9 3-60 | os shie tap
6,06(350) 5,31 0,59 1 27

2.4. Thanh 1ap m6 hinh dwong 16 than chiu
anh hwéng huéng khai thac than ham 16 duéi
bai thai 1§ thién

Dé danh gia d6 dich chuyén khdi da xung quanh
dudnglo va do bén cta hé théng két cau chong gitr
dudng 10 dudi tac dung ciia khdi dat da phia trén,
ap luyc bai thai, ap lyc nudc ngﬁm, ta sur dung
phuong phép s6 théng qua phuwong phap phéan tir
hitu han bang phan mém chuyén dung Rocscience
-RS2- Phase2. Phin mém Phase2 ban quyén c6
kha ning mo phong qua trinh khai dao dat da va
lip dung két cau chdng giir duong 16 voi cac loai
két cau chdng giit 14 dién hinh 13 bé tong phun
(Shotcrete) va neo da (Rockbolt) véi mé hinh Fully
Bonded, neo cap (Cable bolt) véi md hinh Plain
Stran Cable, khung thép. Phan mém ciing chi ra
mirc d6 6n dinh cta dudng 10 théng qua hé sé bén
(Strength factor), ving déo xuat hién xung quanh
duong 16 ciing nhu gia tri ndi luc 16n nhat dat duoc
trong hé thong két cau chdng giir dudnglo dudi anh
huong ctia bii thai va ap luc dat da, nudc ngdm
gdm mé men 16n nhit trong vo bé tong cdt clng,
bé tong phun, khung thép, mé men udn va luc doc
xuat hién 16n nhét trong thanh neo.

*) Xay dyng mo hinh, diéu kién bién va
truong g suat ban dau

Kich thudc ving md hinh héa 2D: vung anh
huong sang bén trai, bén phai va phia dudi
dudong him trong tang da gbc dugce chon bang

bang 30 lan chiéu rong dudng 16 (theo kinh
nghiém) nham dam bao mé hinh diéu kién thyc
té va dam bao do chinh xac ctia mo hinh sd.

Diéu kién bién: canh thing dimg bén trai, bén
phai bién viing anh huong cho phép dich chuyén
theo phuong thing dimg, khong cho phép dich
chuyén theo phuong ngang. Canh nim ngang
dudi day bién vung anh hudng khong cho phép
dich chuyén theo phwong thing dimg va phuong
ngang. Canh nim ngang phia trén bién ving anh
huong @& tu do, cho phép dich chuyén theo
phuong dimg va phuong ngang. Téi trong phan b
déu trén bé mit mo hinh bang ty trong ciia cac 16p
dat phia trén: P = HyxPy, trong d6 Hy- chiéu day
tang d4t phia trén; Py 4p luc dat gay ra trén 1 m’;
va ap luc bai thai gay ra tuy theo vi tri duong 10.
Trong phan dudi xét 2 vi tri 1a dudng 16 nam tryc
tiép dudi bai bai (trung tAm bii thai- ap luc phin
b6 déu) va duong 16 ndm chéch 1 vi tri so voi
trung tam bai thai (ndm dudi vi tri bd ddc bai thai
— ap lyc phan bd dang hinh thang) gia tri cudng do
ap luc tiry thudc do sau dudng 16 va chidu cao do
thai hién tai cua bai thai (xem Hinh 7). Trén co so
phan tich trén, bai bao tap trung nghién ciru mo
hinh s6 cho duong 10 14.5

*) Cong tac khai dao dudng 10, lip dat cac
looai két cu chdng gitr

Trong mo hinh s6, cic giai doan tinh toan
duoc thé hién trong Bang 2.

Bang 2: Cac giai doan md phéng trong tinh toan két cAu chong duwong 1o

Giai doan m6 phong

Cong vige

Giai doan 1

Xay dung diéu kién bién, truong ng suét ban dau.

Giai doan 2

Giam modun cuia khbi d4 trong ham dé chu ¥ dén bién dang xung quanh
bién ham sau khi dao va lip dyung két ciu chdng 10
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Giai doan m6 phong Cong viée
a) Cong tac khai ddo, lip dyung két cdu chdng.

b) Qua trinh dong cing bé téng phun, neo BTCT va bé tong lién khdi

Giai doan 3

cOt cing

*) Dic tinh dit da va cac thong sé dau vao
D6i tuong nghién ciru 1a cac duong 16 doc
via than va doc via da thudc khu via 14-2 dén

14-5 dao qua céac 16p da va than c6 céac dac tinh
co 1y dé cia cac khu thudc khai truongmo than

Cao Son nhu Bang 3 dudi day:

Bang 3: Tong hop két qua thi nghiém tinh chét co' Iy d4 mé than Cao Son [5]

) Kh,( . \ HA A
| knéi oL | Cuong | g £ 50 Luc Goc
bo luong do R kién R
2 luong 2 ] do A dinh ma
L am N the khang ] co B ]
Tén da riéng | | khéang keét sat
W tich kéo ) Proto )
(%) b Y Sk Ie8 S ) diaconov ¢ ]
3 2 2 R
k k
(g/em’) (gem’®) | (kGlemd) (kG/cm”) ¢ (kG/cm”) (do)
Sankét | 0,245 | 2,622 2,594 183,51 1294,13 12,94 328,17 35,49
Catkét | 0,376 | 2,667 2,648 176,98 1241,32 12,41 308,21 35,32
Bot két | 0,621 2,668 2,652 139,60 960,13 9,60 244,94 35,26

Trén co s& lua chon cac két ciu chéng kha di
& phan trén, khi dudng 10 ddo trong da s& tién
hanh sitr dung cac phuong 4n chdng gitt nhu

o mo B

;8

Hinh 7: Trdc doc khu vieenghién cuu trong moé hinh s6 tai khu via 14-5

Bang 4. Duong 10 duoc xem xét ¢ vi tri nam tai
mai doc bii thai — tai trong phan b léch dugc
xem 1a trang thai nguy hiém cho két cau chong.

Bang 4: Cac phwong 4n chdng 16 dao trong da (Hinh 8)

Stt Céc phuong 4n chbng 10
1 | PHUONG AN1: Bé tong lién khoi cot cimg: thép I 110, bé tong M300 day 30cm
2 | PHUONG AN2: Khung thép SVP 27 budc chong 0,7m
46
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Stt

Céc phuong 4n chbng 10

PHUONG AN3:

Khung thép SVP 27, Neo BTCT L =2,4m

PHUONG AN4:

Khung thép SVP 27, Neo BTCT L =2,4m, Neo cédp L=6m (1xI1m)

PHUONG ANS5:

Neo BTCT L =2,4m két hop bé tong phun day 5cm

N kW

PHUONG AN6: Neo BTCT L =2,4m, Neo Cap L =6m (axa =2x2m), Bé tong phun

1f PA1_Da_LECH_BTCT_CUNG.fez - CAD View

[= |[@ ] 52 | 3f PASs Da LECH KHUNGTHEP_NEOCDCT fez - CAD View

=== | 3EPA3_Da LECH KHUNGTHEP_NEOCDCT fez - CAD View

N

i)

— .
[{T*1*\ Stage 1 /¢ Stage 2

i R BT
[41*1* T\ Stage 1 / Stage 2

i da i &’
[41-T¥1\ Stage 1/ Stage 2

1 PA2_Da_LECH_KHUNGTHEP fez - CAD View

o |[® =] | $fPa4_Da_LECH KHUNGTHEP_NEOCDCT_CAP.fez - CAD View

[o J[@ |53 | 1 PA6_Da LECH BTP_NEOCDCT_CAP.fez - CAD View

T e T T
Stage 1 )1 Stage 2
19 g

T e T T T
Stage 1 ), Stage 2
g g

T e T T e
Stage 1/, Stage 2
9 10

Hinh 8: M6 hinh cdc phwong dn chéng lo trong da

3. KET QUA MO HINH PUONG LO THAN CHIU ANH HUONG HUONG KHAI THAC
THAN HAM LO DUOI BAI THAI LQ THIEN

is ! o
[T\ Stage 1 stage 2

-—— iy
[ 1] [\ Stege 1 Stage 2

[ NSmEThsEEi

Hinh 9: Viing bién dang xung quang dwong 10
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3B PA1_Da_LECH BTCT_CUNG.fez - Total Displacement 4 PA3_Da_LECH KHUNGTHEP_NEQCDCT.fez - Total Displacement [F=-l-=-|&ESa | 1 PASs_Da_LECH KHUNGTHEP_NEQCDCT fez - Total Displacement

Displacement o| | Displacement Displacenent
0.00e+000 0.00e+000 ] 0.00e+000
4.508-002 4.50e-002 4.30e-002
9.00e-002 T 9.00e-002 9.00e-002
1.352-001 C 1.352-001 1.352-001
vene-om k 1 ene-on1 1 ene-on1
2.25e-001 A 2.25e-001 2.25e-001
2.70e-001 \ 2.70e-001 2.70e-001
3.15e-001 o] 3.15e-001 3.15e-001
3.608-001 3.60e-001 3.60e-001
4.052-001 4.05e-001 ] 4.052-001
4.50e-001 4.50e-001 4.50e-001
4.952-001 4.95e-00L 4,95e-00L
5.402-001 5.40e-001 5.40e-001
5.850-001 5.858-001 5.858-001
6.302-001 6.30e-001 6.30e-001
5.752-001 6.752-001 6.752-001
7.20e-001 o 7.20e-001 7.20e-001

52-001 7.65e-001 7.65e-001
£.10e-001 £.10e-001 > £.10e-001
£.552-001 £.552-001 £.552-001
9 o

00e-001 9.00e-001

00e-001

g = g B o
[<]>1>1]\ Stage 1 }, Stage 2 [<I>1>1T Stage 1 }, Stage 2 [{I 21>\ Stage 1 A Stage 2

1 PA2 Do LECH KHUNGTHEP fez - Total Displacement 15 PA4 Da LECH KHUNGTHEP_NEOCDCT_CAP.fez - Total Displacement 48 PAG Da _LECH BTP_NEOCDCT_CAP.fez - Total Displacement

Displacement Displacement Displacenent
n n n

0.00e+000 0.00e+000 0.00e+000
4.508-002 4.50e-002 4.30e-002
5.008-002 5.00e-002 5.00e-002
1.352-001 1.352-001 1.352-001
1.80e-001 1.80e-001 1.80e-001
2.258-001 2.258-001 o] 2.258-001
2.708-001 2.708-001 2.708-001
3.152-001 3.152-001 3.152-001
3.60e-001 3.60e-001 3.60e-001
4.052-001 4.05e-00L 4.05e-00L
4.508-001 4.50e-001 4.30e-001
4.552-001 4.95e-001 4.958-001
5.408-001 5.40e-001 5.40e-001
5.852-001 5.850-00L 5.850-00L
6.308-001 6.30e-001 6.30e-001
6.758-001 6.758-001 6.758-001
7.208-001 7.208-001 ] 7.208-001
7.652-001 7.65e-001 7.652-001
0=-001 8.10e-001 8.10e-001
£.55e-001 £.35e-001

9.00e-001 9.00e-001

7 R ]
[{2T>1\ Stage 1 A Stage 2

Hinh 10: Bién dang tong cong xung quanh dwong 1o

4 PA1_Da_LECH BTCT_CUNG fez - Strength Factor* o [ @ |[% | | £ PA3.Da_LECH_KHUNGTHEP_NEQCDCT.fez - Strength Factor* [= (== | £§ PASsDa_LECH KHUNGTHEP_NEOCDCT fez - Strength Factor* ==

1 tension
] 0.00
0.32
0.63
j 0.35
1 1.26
A 158
o] 1.89
2.21
1 2.53
1 2.84
3.16
] 3.47
By 379
411
L4
h i
1 5.05
1 5.37
] 5.68
1 unbounded

tension

tension

o o
4] R M Stage 1 Stage 2 W] » T Stage 1 ), Stage 2 WL 4] »|¥] Stage 1 j Sta

=3
£

) Da_LECH_KHUNGTHEP fez - Strength Factor® o |[@ ][5 ] | 3§ PA4_Da LECH KHUNGTHEP NEQCDCT_CAP.fez - Strength Factor” [[= '@ || | 1§ PA6_Da LECH_BTP_NEOCDCT_CAPfez - Strength Factor”
"4

1 tension
] 0.00
0.32
0.63
7 0.95
1 1.26 ¥
b 1.58
1.89
22
-] 2.53
1 2,84
] 3.16
3.47
1 3.79
o] w11
442
a4
] 5.08
5.37
o] 5.68
1 ubounded

tension

unbounded

T

4 5 4 g i 5 4
MV 1T Stage 1}, Stage 2 / WAV [V Stage 1}, Stage 2 /

4 4 4
[T+ V1T Stage 1}, Stage 2/

Hinh 11: Hé s6 bén ciia khéi da xung quanh dwong 1o

Két qua: Chuyén vi tong cong theo phuong an 6 gdm
- Phuong 4n 4 va phuong an 1 cho chuyén bé tong phun, neo CDCT két hop vé6i neo cap
vi dudng 10 theo phuong thing dirng nho nhat 12 nho nhat, va phuong an 1 sir dung bé tong
- Heé sb bén v6i phuong 4n 6 1a cao nhit, cbt cing chuyén vi trén bién 10 1a 16n nhét:
phan phé hiy nho chi tap trung & phan nén 10; hau hét cac diém noc 16 va thanh 1o bén trai
- Toéng bién dang xung quanh duong 10. bing khong.
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Hinh 12: Tong gid tri bién dang ciia khoi dé theo phwong nam ngang trén bién dwong 10

Trén co s& két qua md hinh, chuyén vi
16n nhat thu duogc trén bién 10 theo cac

phuong 4n chéng khac nhau dwoc thé hién
nhu Bang 4.11.

Bang 4.11: Cac phuong 4n chong 10 dao trong than

Stt Céc phuong 4n chéng 10 Chu}:én vilon
nhat (mm)

. PHUGNG AN 1: Bé tong lién khdi cdt ctimg: thép I 110, bé tdng M300 340
day 30cm
PHUONG AN 2: Khung thép SVP 27 budc chéng 0,7m 360

3 | PHUONG AN 3: Khung thép SVP 27, Neo BTCT L =2,4m 380

A PHUONG AN 4: Khung thép SVP 27, Neo BTCT L =2,4m, Neo Cép 360
L =6m (axa =1x1m)

5 | PHUONG AN 5: Neo BTCT L =2,4m két hop bé tong phun day 5cm 340

6 PHUONG AN 6: Neo BTCT L =2,4m, Neo Cap L =6m (axa =2x2m), 120
Bé tong phun

Phuong phuong 4n 6: Neo BTCT 1 =2,4m,
neo cap | =6m (axa=2x2m), bé tong phun co
chuyén vi nho nhit trong da.

4. KET LUAN

Bai bao da tong hop cac két qua nghién ciru
chinh vé nghién ctru anh hudng cia ap luc 1én
cac dudng 10 dudi bai thai bang phuong phap
md hinh sb. Két qua nghién ctru cho phép rut ra
cac két luan sau:

- Bii thai phia trén c¢6 anh hudng 16n dén
trang thai dia co hoc cuia hé théng duong 10 phia
dudi. Tuy thudc vao tuong quan vi tri cua

dudng 10 so voi bai thai ma ap luc tdc dung lén
duong 16 ¢ thé 1a phan bd déu hodc phan bd
l1éch, anh hudng dén sy 1am viéc cua két ciu
chdng chéng giir duong 10.

- Viéc st dung mé hinh sé xdy dyng trén
phuong phap phan tir hitu han thong qua mod
hinh Rocscience -RS2- Phase2 cho phép md
phong hi¢u qua ap luc, tinh toan ngi luc va trng
xir ciia két cdu chdng gitr duong 10 véi cac dé
xuét phuwong phéap khac nhau;

- Bai bao ciing tién hanh nghién ctru cho mot
truong hop duong 10 doc via khu via 14-5 thuc
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mo than Khe Cham III. Vi tri dudng 10 xem xét
trong md hinh nam bén suon dbc bai thai- ap
lyc 1éch 14 trang thai nguy hiém véi 6 phuong
an khac nhau. Két qua mé hinh sé véi 6 phuong
an cho thdy Phuong phuong 4n 6: Neo BTCT 1
=2,4m, neo cap | =6m (axa=2x2m), bé tdng
phun c6 chuyén vi nhé nhat trong da, va la
phuong 4an kién nghi st dung dé chdng giir
duong 1o

- Bai b4o mdi tién hanh nghién ctru md hinh
s6 cho mét truong hop cu thé trong mot diéu
kién cu thé, dé c6 nhirng danh gia ddy du hon
can tién hanh phén tich bai toan voi nhiéu
truong hop va thir nghiém két qua, danh gia
hi¢u qua mang lai trong tuong lai.
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