Tap chi KHKT Mo - Pia chdt, s6 44/10-2013, tr.12-16

KHAI THAC MO & XAY DUNG CONG TRINH NGAM (trang 12-16)

MQT SO KET QUA NGHIEN CUU DU BAO CAC TAI BIEN PIA CHAT
TRONG XAY DUNG CONG TRINH NGAM VA KHAI THAC MO
BANG CHUONG TRINH PHASE2

NGUYEN QUANG PHICH, NGUYEN VAN MANH, LE TUAN ANH, BUI VAN bUC
Truong BPai hoc Mo - Dia chat

Tém tit: Trong khai thic mé va xdy dung cong trinh ngdm & nude ta va trén thé gioi da
xdy ra khéng it cdc tai bién dia chat nhuw lin, sut, trieot dén mdt dat, cdc hién twong pha huy
trong vé qua dat, buc nweée, khi va cdc tdc déng rung chan, gay thiét hai nhiéu vé kinh té va
sinh mang con ngwoi. Nghién citu dir bdo, phan tich cdc tai bién dia chdt nham han ché va
giam thiéu la nhu cau birc thiét. Cé nhiéu phwong phdp khac nhau dwgc phat trién va ap
dung cho muc tiéu nay, trong do phwong phap s dang la phwong phdp hitu hi¢u. Bai bao
giot thiéu khai quat vé phirong phdp so va cac chuong trinh phé dung hién nay, ciing nhuw
mét s6 két qua nghién civu nhdan dwoc khi sir dung chwong trinh Phase2.

1. Mé diu

Xay dyng cong trinh ngam va khai thac moé
ham 10 giy ra cac qué trinh bién d6i co hoc
phtc tap trong vo qua dat, phu thudc vao nhiéu
yiéu t6 tac dong khac nhau [1]. Tuy thudc vao
mic d6 anh huong cia cac yéu td tac dong co
thé dan dén cac bién c¢b khac nhau nhu:

v lan, sut , truot 16 dén mat dat;

v’ truot 16, sap 10 v& nd da xung quanh khu
vu khai thac, xay dung cong trinh ngam;

v" buc nudc, khi, n6 khi

v/ gy ra cac rung chan trong long dat do
cac qua trinh pha hiy khéi dat da, dugc diéu
khién hodc ngiu nhién.

Céc hién tuong, céac bién cb nay xuét hién,
trude tién 1a do sy tiém an cac diéu kién dia
chit phic tap trong long vo trai dat, tiép d6 1a
cac hoat dong ky thuat ctia con nguoi. Mac du
rat nhiéu bién cd xay ra c6 thé 1a hau qua cta
nhimg hoat dong chua hop ly vé mit ky thuat,
song thuc te cho thay, nguyén nhan chinh cua
cac bién cb nay diéu kién dia chét bat thuong,
khong luong hét dugc, tiém an trong khdi dat
da, ma du co dau tu vao cong tac thim do nhiéu
hon, con ngudi van kho co thé danh gia chinh
xac duoc cac bién ddi dia chét trong khong
gian. Chinh vi vay c6 thé coi cac bién cd nay la
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céc tai bién dia chét, hoic tai bién dia chat — k§
thuat, do lién quan v6i hoat dong k¥ thuat cua
con ngudi, cu thé véi yéu té nhan sinh 1a hoat
dong khai thac khoang san ciing nhu xay dung
c4c cong trinh ngam trong long d4t [2, 3].

Pén nay cac tai bién dia chat da gay ra
nhleu hau qua nghiém trong vé kinh té va mang
sdng cta con ngudi, trong khai thac ham 16 va
xdy dung cong trinh ngam & nudc ta, do vay du
béo va han ché cac loai tai bién dia chét ludn la
mdi quan tim, birc xfic trong coéng tac quan ly
va nghién ctru khoa hoc. Trén thé gioi, cac
phuong phap nghién ctru nham dy bao cac hién
tugng dich dong va lan sut dén mat dat trong
khai thac mé va xdy dung cong trinh ngdm
truyén théng dwoc phat trién trong linh vuc
Trac dia mo va Pia co hoc, cb thé xép vao 4
nhém dién hinh 1a:

v' phuong phap tich phin hinh hoc, véi mo
hinh kinh nghiém cua Loos(1960) [4],

v' phuong phap moé hinh dia co hoc, voi
mo hinh khéi da dan hoi, khong dong nhit cua
Kratsch (1997) [5],

v phuong phéap xéc suat-thong ké, véi md
hinh coa Litwiniszyn (1956) [6] va dé xuat
riéng cua Knothe (1953) [7],



v phuong phap moé hinh vat liéu twong
duong nhu Jacobi (1981) [8].

Trong linh vyc Dia co hoc ngay nay,
phuong phap sd da duogce ap dung tuong d6i pho
bién dé du bao va phan tich tong thé cac tai bién
dia chat noi chung va dac bi¢t la cac tai bién
lién quan véi khai thic mé va xay dung cong
trinh ngdm [9]. Trong bai nay gidi thiéu so lugc
mot sb két qua nghién ctru di thu duoc khi st
dung chuong trinh Phase 2.

2. Chuong trinh Phase2

Phase2 1a chwong trinh s6 2D (hai chiéu)
dugc RocScience xdy dung trén co s phuong
phdp phan tir hitu han st dung trong linh vuc
Dia k¥ thuat [10].

Trong Phase2 c¢6 dé cap dén mé hinh co
hoc khac nhau cho khéi dat, d4, nhu Mohr —
Coulomb, Hoek — Brown. Ngoai ra chuong
trinh ciling c6 kha ndng md hinh cac h¢ khe ntt
trong khéi da nhu cac hé khe ntt ty nhién hoic
cac hé khe nirt do qua trinh thi cong tao ra.

Phase 2 thudc nhém chuong trinh duogc
“diéu khién bang menu”, kha thuan tién cho
nguoi su dung, khong doi hoi phai 1ap trinh véi
cac 1énh phure tap. Tuy nhién nhugc diém cua
cac phuong phap s6 nhom nay la mdi van dé
can nghién ctru cu thé phai duoc thiét lap ngay
tir d4u, nghia 1a khong cho phép thay ddi cdu
trdc ctia mo hinh tinh trong qua trinh tinh.

3. Mot s6 két qua phén tich

Céc bai toan bién 2 chiéu dugc gidi thidu &
day, thiét 1ap cho cac truong hop: dudng 10 dao
trong than, duong ham dao trong da c6 mot hé
khe nut, duong him dao gan déi pha huy,
duong ham dao gan hang hoc chira nudc (thi
nudc) va 1o cho khai thac than.

Trén hinh 1 cho thiy cac ving pha huy tai
cac 10 dao trong than, cho hai truong hgp via
than mong va via than day. Vi cing cac diéu
kién bién va céc tinh chét co hoc cua than va da
nhu nhau. Két qua cho thay: Khi via than mong,
dudi tac dong ciia mg sudt tap trung trong
pham nho, nén ving pha hity gan nhu khép kin
quanh duong 106, trong khi d6 ¢ truong hop via
than chiéu day 16n, ving pha huy phat trlen chu
yéu & hai bén suon, do cic Gmg suit truyen tur
cac 16p da vao duoc lan xa vao trong khdi than.

b)

Hinh 1. Vung pha huy quanh dwong lo dao trong
than khi via than mong a) va via than day b)

Trong truong hop khdi da dong nhat, phan
16p déu, trén hinh 2 cho thay cac dang ving pha
huy hinh thanh khi cac goc nghiéng cua hé khe
nut 1 45 do a), 60 46 b) va 90 do c). Cac két
qua nhan duoc cho théy su phu thudc dac biét
vao tinh bat dang hudng cua khoéi da. O day moi
1a céc vi du tinh v6i cac so dd cu thé vé vi tri
ctia hé khe nut. Dé c6 duoc danh gia dy di va
16gic, s& tién hanh “phan tich tham s6”, cu thé
la cung céc goc nghiéng, song vdi cac vi tri thay
d6i twong d6i gitta khe nit va duong ham. Tuy
nhién, véi cac vi du nay cho thiy tinh da dang
va phirc tap cia cac vung pha hiy vé ca quy
md va hudng phat trién.
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Hinh 2. Céc ving phd hiyy quanh dwong ham
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b)
' N
c)

trong khéi da c¢é mot hé khe nirt

Trong thuc t& di co nhiéu truong hop
duong ham dao gan phay, doi pha huy, bi pha
huy sau khi dao va chéng tam, dién hinh 12 tai
duong ham dan nude thuy dién Ba Ha. Chi dua
vao cac khao sat trén bién, hoic ving gin ¢
xung quanh, c6 thé danh gia chat luong khéi da
theo tiéu chudn nao dé va xép vao mot nhom
xac dinh, khi khong chu y dén d6i pha huy hoac
phay ¢ lan can. Tuy nhién do sy c6 mat cua déi
pha huy, nén ving tap trung ng suét sé co lai
gan bién him va lam cho ving pha huy 1a rong
vé phia d6i pha hity. Trong d6i pha hiy hay
phay cling hinh thanh vung pha huy, mac du cac
thanh phan tng suat tap trung khong 16n. Tir d6
tao ra vung pha huy lién thong véi phay. Hinh 3
la vi du phén tich cho truong hgp phay nghiéng,
nam du xa duong ham.

Hinh 3. Viing phd hiy khi dieong ham nam gan
phay (doi pha huy)

Truong hop phd bién hon trong thuc té 1a
duong ham dao tién gin dén phay va cit qua
phay. Trong cac truong hop nay da xay ra kha
nhiéu tai bién (su cb) ca trong khai thac mé va
x4y dung cong trinh ngdm. Nghién ctru cac quy
luat xay ra ¢ day doi hoéi cac chuong trinh 3D,
do vay trong bai nay khong dé cap dén.

Gan tuong tu nhu truong hop duong 10,
duong ham nam gin phay 1a cac trudng hop
céc cong trinh ngdm nidm gan cac tai khi, nude.



Truong hop nay da hay xdy ra khi dao cac
duong 10 phuc vu khai thac than va ca trong qua
trinh khai thac than, quang ¢ nudc ta. Cac hang
héc nay c¢6 thé hinh thanh tu nhién, song ciing
c6 thé xut hién tir cac qué trinh khai thac trudc
day, nhung chua dugc xur 1i triét dé. bay ciing
la hién tugng thuong gap trong cac vung cé
nhiéu da voi, do sy c6 mit ciia cac hang karst.
Két qua khao sat mot vi du trén hinh 4, véi
ving hang héc rong, cho thiy vung pha hiy
phat trién trong toan bd vung khbi da bao quanh
duong 10 va vung chtra tii nudc. Nhu vay sap
16 va buc nudc 1a khong tranh khdi. Tuy nhién,
khi str dung chuong trinh 3D s& ¢ thé cho phép
xac dinh dugc khoang cach gidi han chua dan
dén buc nudc, cho phép xtr Iy trude khi dao tiép
tuc.

F

Hinh 4. Vung pha hiy khi gap tii nudc,
kich thuoc rat lom

Dich dong va lan trong khai thac than la
van d& dang dwoc chi ¥ nhiéu, khi chung ta
chuan bi khai thac than ving dong bang Song
Hong. C6 kha nhiéu cong thie kinh nghiém da
duoc xay dung, nham dy bio mirc do lan sut
trén mat dat. Noi chung lin sut trén mat dat 1a
ham sb cua nhiéu yéu té tac dong khac nhau.
Do vay khong phai bao gid ciing ¢6 thé sir dung
cac cong thuc kinh nghiém thu dugc cho vung
nao d6 dé ap dung ngay cho ving khéc, nhat 1a
khi diéu kién dia chét c6 dau hiéu khac nhau.
Cac phuong phap s6 khac nhau cho phép cha y
dugc cac diéu kién dia chat nhat dinh, viée lua
chon va sir dung hop 1y phuong phap sé sé cho
phép c6 dugc nhan dinh, du bdao gén ding
hon.Trén hinh 5 a) va b) 13 hinh anh vé& dich

dong va lun mt dat khi khai thac than bing hé
thdng 16 cho dai, via than nim ngang a) va nam
nghiéng b). C6 thé nhan thiy rang cac quy luat
dinh tinh hoan toan phu hop véi cac két qua do
dac, phan tich trén mo6 hinh vat liéu tuong
duong cua céc tac gia khac nhau.

b)
Hinh 5. Két qua phan tich dich dong va hin sut
khi khai thac than
a) via bang; b) via nghiéng

4. Nhin xét va két luin

Ttr cac két qua nghién ctru c6 thé rat ra mot
s6 nhan xét sau ddy:

1. V61 mo hinh xay dung hop ly hoan toan
co thé chu y dugc cac dac diém dia chat dic
trung cua khéi da trong tinh toan du bao cac
qua trinh bién ddi dia co hoc, cho phép du bao
dugc cac tai bién dia chét cling nhu lwa chon
cac giai phap ky thuat hop ly, khi tién hanh
phan tich tham sb.

2. Cac két qué nhan dugc cho théy, cac
dang tai bién rat phtic tap va da dang, khong thé
mé phong, danh gia dugc bang cic phuong
phap giai tich, hodc chi dua vao cac két qua
thuc nghiém.
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3. Phuong phap s6 cho phép t1en hanh phan
tich tham s (thay ddi cac tham s6 dau vao), do
vy cho phép nhan duogc cac két luan vé tinh
quy ludt cua cac yéu tb tac dong nhét dinh, tir
d6 cho phép du bao dugce cac tai bién co thé xay
ra, trudce khi thi cong, xay dung hoac khai thac.

Tuy nhién, viéc ap dung phuong phap s6
cling c6 nhirng han ché nhat dinh, cu thé 1a:

1. Muén c6 két qua phu hop, doi hoi phai
c6 cac thong sb dau vao phu hop. Van dé nay
hién nay con gdp han ché trong khau tham do,
khao sat va thi nghiém.

2. Vi€c phan tich tham s6 doi hoi nhiéu thoi
gian va nhiéu thir nghiém trong qua trinh tinh
toan, mQt mat de cha y dén pham vi bién dong
ctia cac tham s6, mat khac ciing phai cha y dé
c6 duge so d6, mé hinh tinh 6n dinh trong qua
trinh tinh.

3. Cac chuong trinh s6 thuong mai c6 gia
thanh cao, nhung lai doi hdi phai tdp trung
nghién ctru khai thac méi ¢ thé phat huy hiéu
qua tuong xung.

Phuong phap sd, du c6 nhiéu uu diém va
kha ning mo phong tbt, song chic chin ciing
chua thé chii y duoc hét cac yéu to bién dong
dia chét, do vay do dac, quan tric van s& 1a cong
cu bo tro dic luc trong qua trinh thi cong. Sir
dung cac phuong phap khac nhau trong nghién
clru va giai quyét cac bai toan thuc té doi hoi sy
hop tac chit ché da nganh dong thoi doi hoi
mdi nganh chuyén moén déu phai phat trién,
hoan thién céc thu thuat nghién ctru riéng.

Cong trinh dwoc hoan thanh voi sy tai tro
cua Bo Khoa hoc va Cong nghé Viét Nam, daé
tai nghién citu ma s6 PT.NCCB-DHUD.2011-
G/13.

TAI LIEU THAM KHAO

[1]. Nguyén Quang Phich, 2007. Co hoc da.
Nha xuat ban Xay dung.

[2]. Tai bién dia chit va cac hién tuong lién
quan. http://www.scribd.com/doc/28629653/%
C4%90%E1%BB%8Bnh-ngh%C4%A9a-tai-bi
% E1%BA%BFn-t%E1%BB%B1-nhien-va-tai-
bi%E1%BA%BFn-%C4%91%E1%BB%8Ba-c
h%E1%BA%AS5t

[3]. Irmina P6schl and Johannes Kleberger.
Geotechnical Risk  in Rock Mass
Characterisation — A Concept. http://www. ic-
group.org/uploads/media/riskrockmasschar_en.
pdf

[4]. LOOS, W., 1960. Die Ausbildung der
Senkungsmulde im  Saarbergbau,  Mitt.
Markscheidewesen 67, 266/65.

[5]. KRATZSCH, H., 1997. Bergschadenkunde.
Deutscher Markscheider—Verein e.\VV. Bochum.
[6]. LITWINISZYN, J., 1956. Gebirgsbewegun-
gen Uber einem Abbau als stochastischer Prozess
aufgefasst. Freiberger Forschungshefte, C 22, S.
45-64.

[7]. KNOTHE, S., 1953. Rodwnanie profili
ostatecznie wyksztatlconej niecki osiadania
(poln.). Arch. Gérn. Hutn. H 1, S. 50-62.

[8]. JAKOBI, O., 1981. Praxis der
Gebirgsbeherrschung. Verlag Gliickauf GmbH.
Essen 1981.

[9]. Nguyén Quang Phich, Nguyén Vin Manh,
D6 Ngoc Anh. Phuong phap s6-Chuong trinh
Plaxis 3D va UDEC. Nha xuat ban xay dung.
Ha ndi 2007.
[10].http://www.rocscience.com/downloads/pha
se2/webhelp/tutorials/Phase2_Tutorials.htm

SUMMARY
Some research Results on Forcasting of Geohazards in Miming and Tunneling using Phase?2
Nguyen Quang Phich, Nguyen Van Manh, Le Tuan Anh, Bui Van Duc
Hanoi University of Mining and Geology

In mining and tunneling in Vietnam and over the world there happened a lots of geohazards
like subsidence, sinkholes, collaps in underground, water and gas ingress and also gas explosion,
and rock bursts and tremors. Investigation for forecasting and evaluation of geohazards in oder to
prevent and reduce them is an improtant issue. There are a lots of methodes used to solve these
problems. Numerical method is very effective. The paper gives an overview about numerical
methods and presents some investigation results by using Phase2.
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