Tap chi KHKT M6 - Dia chét, s6'39, 7/2012, (Chuyén dé Trdc dia md), tr.17-22

NGHIEN CUU PANH GIA SU ON PINH SUON DOC BAI THAI
MO LO THIEN DO TAC DPONG CUA CAC YEU TO NGOAI SINH
NGUYEN BA DUNG, Truong Pai hoc Tai nguyén va Méi truong Ha Néi
DANG TUYET MINH, Truong Dai hoc Thity Loi

Tém tat: Bén canh loi ich kinh té, hoat dong khai théc than la nganh céng nghiép tic dong
manh mé dén cdc thanh phan tai nguyén va moi truong. Duwdi anh hwdng ciia thoi tiét cuc
doan do qud trinh bién doi khi hdu, cac hinh thai dia hinh nhan sinh nhuw bai thai, moong
khai thac v.v.. dang ngay cang tic dong manh mé 101 moi truong song va lam viée ciia cu
dan cac khu vire ¢6 cong nghiép mo phat trién. Cdc tai bién méi trwong tir nguyén nhan bai
thai da va dang la dé tai quan tam ciia xd hoi va ciia nhiéu ‘nghién ciru. Bai bao trinh bay két
qud nghién ciru vé anh hwéng ciia cdc yéu to ngoai sinh déi véi sw on dinh ciia swon doc bai

thai tur thue nghiém trén bai thai Nam Coc Sdau - Péo Nai.

1. Mé dau

Nganh than Viét Nam hién nay da phan déu
khai thac bang cong ngh¢ khai thac 1§ thién,
dang chuyén dan sang khai thac ham 10. Gan
day, san lugng khai thac than ngay cang tang cao
qua tung nam, vuot qud chi tiéu khai thac cta
nganh than da duoc phé duyét, tac dong téi moi
treong song do san xuat than ngay cang gia ting.

Tuy nhién, do nhu cau cua thi trudng trong
nude va xuat khau, ciing nhu tir loi ich kinh té
dem lai, san lugng ngay cang tang, khai thac
than véi cap do lon, san luong khai thac thyc té
nam 2010 x4p xi 50 triéu tan.

Qua thyc té khai thac cho thdy dé san xuat
mot tan than can boc tach 8-10m? dat, thdi ra tir
1-3m?® nude thai mo, mot hé qua tat yéu di kem
v6i loi ich kinh té ctia nganh than 13 nhiing tac
dong manh mé& cua hoat dong khai thac than toi
moi truong vung khai thadc do 1a tdc dong tbi
méi truong khong khi, 1am suy thoai bé mit dia

hinh khai thac, gia ting suy thoai dt, tao ra hé
thng bai thai khong 16 nam sat ngay cac khu
vuc dan cu... .

Cac hinh thai dia hinh nhan sinh ma bai thai
12 nhén t6 dién hinh tao ra nhiéu hién tuong tai
bién mai truong. Mot sb tu lidu dudi day co thé
ching minh cho hién tugng tai bién mdi truong
tr nguyén nhan bai thai mé nhu:

- Tham hoa truot 16 bai thai tham khéc xay
ra tai khu khai thac mangan Kép Ky xa Quang
Trung - huyén Tra Linh - Cao Bang ngay
24/7/1992. Toan bd dai thung liing dai 150 m,
rong 45 m da bi khéi truot 10 14p day voi do day
3-15 m, lam chét 200 ngudi.

- Trugt 16 bai thai quang khai truong 12
thugc Cong ty Apatit Lao Cai ngay 20/11/2004.
Bai thai quang Apatit cao 50 m sat 1o sdu vao
mit cat ngang 20 m, cudn theo ngudi va vui lap
thiét bi, 1am 2 cong nhan chét tai chd.

Hinh 1. a/ Bai thai Nam Déo Nai;

b/ Mot gdc bai thai mo than Khanh Hoa
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- Truot 16 bai thai Céng ty Than Cao Son
ngay 23/10/2005. D4t da tran Iip ao hd, ruong,
vuon; sudi Vi Mén bi 1ap dong chay... cudc
séng cua ngudi dan bi de doa nghiém trong;

- Ngay 31/7/2006, do tac dong cua mua Ién
tfr con bdo s6 3, chi trong vai phit hang nghin
m? dat da béi thai Cong ty Than Coc Sau da
truot 16 gay vo dap (dap Khe De) s6 1,562, 86
3, VUi 1ap hang chuc nghin m? dat canh téc. Uoc
tinh thiét hai nhiéu ty dong;

- Gan day nhat ngay 15/4/2012 truot 16 tai
bai thai mo than Phan mé Thai nguyén lam vii
lép nha cira, 1am chét 6 nguoi;

- Tur két qua phan tich trén day dé khang
dinh rang: tic dong cua khai thac mo dbi véi
mai truong 1a rit manh mé va nghiém trong ma
bai thai la mot trong nhitng nguyén nhan chinh.
Cung vai su phat trién va mo rong quy mo khai
thac, cac nganh cdng nghiép lién quan ciing lan
luot ra doi, nhu cau nhan céng ting dan va bién
khu mo thanh nhirng noi déng dac dan cu.

Mot van dé co thé dé dang thay rang, bai
thai 1a hinh thai dia hinh nhan sinh, thuong co
do cao 16n so voi dia hinh nguyén sinh; dé tiét
kiém dién tich, bai thai thuong duoc db véi goc
déc tu nhién. Sau qua trinh né min, xdc bdc,
van chuyén, dat d4 bi thai bi bé roi, khéng con
tinh lién két bén vitng nhu trong nguyén khdi.
Céc diéu kién d6 s& 1am cho dat d4 bai thai dé
dang bi dich chuyén, bién dang. Céc hién tuong
trugt 1o, sp do dudi téc dung cua hoat dong
ngoai sinh: mua, gio, bao t5...1udn duogc tiém
an va xay ra. Khdng thé n6i dén mot phuong an
d6 thai hop 1y néu khdng xac dinh duge goc dbc
suon bii thai va do 6n dinh caa no theo thoi
gian dé giam thiéu thién tai dudi tac dong cua
bién d6i khi hau.

Pé xac dinh goc doc suon bai thai hop 1y,
dam bao d6 6n dinh cua bii thai dudi tac dong
clia cac yéu t6, nhom nghién ctru da tién hanh
nghién ctru xac dinh goc ddc sudn bai thai Nam
P¢o Nai, mot bai thai dd c6 mot thoi gian la

hiém hoa ddi v6i méi trudng khu vire Cam Pha,
goc doc suon bai thai dd duoc xac dinh va bai
thai da duoc quy hoach hoan thd cho t6i nay.
2. Pic diém bai thai Nam Coc Sau - Péo Nai
a/ Cac théng sé hinh hoc bai thdi

Nam Coc S&u - Béo Nai la bai thai ngoai,
dugc @6 thai theo phuong phap bi thai cao,
phan tang; dét da do thai dat gan 200 trigu m?.
Trong nhirng nam gan day, mo Coc Sau phat
trién khai truong Ién phia bac, dé giam cung do
van tai dat da, vi tri dd thai cia mé Coc Sau di
chuyén Ién bai thai phia bac. Bai thai chi danh
riéng cho hoat dong d6 thai cia moé Béo Nai.
Tur d6, bai thai mang tén goi bai thai Nam Déo
Nai. Cong ngh¢ do thai van chuyén bang 6 to
va may gat. Biém d6 thai cao nhat ¢ phia tay -
bic téi mic + 283 m. Diém thip nhat & chan
bai thai dong - nam ¢ mac + 3 m. Chiéu dai tur
dong sang tay la 2500 m; chiéu rong tur bac
xuéng nam la 1500 m. Cac théng sé cha yéu
cua bai thai Nam Coc Sau - Déo Nai duoc néu
trong bang 1.
b/ Piéu kién khi hdu - thity vén

Khi hgu vang mo mang déc tinh nhiét doi
gi6 mua, nang nong, mua nhiéu. Luong mua
trung binh hang nam khoang 2000 - 2318 mm,
t6i da 1a 3300 mm/nam chi yéu roi vao céc
thang 7, 8. S6 ngay mua trong nam tir 150 -170
ngay tap trung trong mua mua va chiém 80%
téng luong mua ca nam. He thong thuy van
trong khu vuc bao gém subi muong o vé phia
tdy va sudi Hoa Chat vé phia dong bai thai la
cac dong chay mat co vai tro thoat nudce tur hai
mod Coc Sau va DBeo Nai ra Vinh Bai Ttr Long.
¢/ Pac diém dia chat cong trinh

Dit da bai thai Nam Déo Coc Sau - Déo
Nai 1a céac loai da tram tich & vach, tru céac via
than d3 nd min, xac bdc, van chuyén tr cac
moong khai thac dén bai thai. Thanh phan c&
hat ctia dat d4 ciing rat khac nhau, c6 kich thudc
tir 0,1 mm dén 1000 mm vdi tinh chét co 1y cua
dat da trong bang 2.

Bang 1. Cac thdng sé chu yéu cua bai thai Nam Coc Sau - Béo Nai

Chicucao | Gocdocsuon | Dientich | Chiaucao | Chieurong | Gocdoc

béi thai béi thai do thai tang thai mat tang suon tang
(m) O (ha) (m) (m) O

280 26° - 36° 270 50 - 100 20 - 50 320 - 40°
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Bang 2. Mot s6 chi s6 co ly dat da bai thai Nam Déo Nai - Coc Séu

Do rong Tytrong | Tytrongbdohoay | Luc dinh két GOc ma sét trong
n[%] v [Ym?] on [t/m”] C [tUm?] 0[]
21 2,05 2,26 2,0 30

(nguon: Hoang Kim Vinh)

3. Hoat déng ngoai sinh va tac dong dén qué trinh truot 16 swon bii thai

Céc cong doan cua qui trinh cong nghé khai thac da pha v ciu tric nguyén thuy coa dit da,
lam thay ddi co ban tinh chét co ly caa ching, ma tiéu biéu nhat 1a su thay ddi vé ty trong, ty sd
khéng cit va mac d6 ngam nudc v.v.... Dudi cac tdc dong ngoai sinh nhu ning, gi6, mua bé mat
bai thai c6 thé xay ra cac cac hién twong nhu x6i mon, truot 16, 1am thay d6i va bién dang bé mat

dia hinh béi thai, dzc biét 1a trén suon doc.

SO PO ON PINH B THAIL

‘ ~ Hinh 2. So d6 qua trinh on dinh dat d4 bai thai
1- Lan bé mat (chuyen dich ding); 2 - X6i mon be mt do tac dong cac hi¢n tugng ngoai sinh;
3 - Truot 16 (truot khoi) bai thai do tac dong ngoai sinh)

3.1. Tac dong cua nwoc

Nuéc dugc coi 1a tac nhan ngoai sinh chu
yéu gay ra su chuyén dich dat da va bién dang
bai thai mo. Dudi tac dong cua nudc, bé mat dia
hinh bi bién dang du6i cac hinh thai sau day:

- Lan bé mat; - Bao mon bé mat; - Truot 1o
suon doc (hién tugng truot khéi)

Luc pha huy cua nudc trong cac qua trinh
chay tran duoc xéac dinh bang luc séng cia nd
(P), luc nay theo dinh luét co hoc thé hién bang
cong thuc 1 (Cao Van Chi 2003):

_MV?
=5 1)

Mua va lyc séng cua dong chay ty 18 voi

khdi lugng nude (M) va binh phuong van téc
cua dong chay (V) (Cao Vin Chi 2003).

V=.2gh. 2

Goi g - gia toc trong lyc ; h - chiéu cao déc.

Pong niang caa dong chay duoc thé hién
bang cong thic (3) (Nguyén Uyén 2004)

I=mgh . 3)

P

Vi gia toc g l1a hang s6 nén ning lugng cua
dong chay sé& ty 18 véi khi lugng va chiéu cao
déc, nghia 1a dong nuéc cang 16n, van téc dong
chay cua né cang manh thi nang luong pha hay
caa né cang lon. Tac dong cua nudc véi su dich
chuyén bién dang bai thai c6 thé duoc chia ra:
su pha huy dat bé mat do mua; x6i mon bé mit
dia hinh do nudc mat; truot Ié mat 6n dinh suon
bai thai do tac dong cia nudc tham thau trong
than bai thai.

3.2. Céc dang dich chuyén dit dd suwon déc bai thai

Trong diéu kién binh thuong, dat da d6 thai
lubn c6 xu huéng dich chuyén vé khéng gian
tréng phia suon déc. Mat khac, do tac dong caa
trong luc va cac yéu té ngoai sinh khac nhu
nudc thim ngam trong dét 1am mat tinh lién két,
kha nang ma sat va dinh két cua dat giam (dét
bdo hoa nudc) trugt 16 xay ra, mai doc bi phéa
hiy. Trén thé gigi, nhiéu nha khoa hoc da
nghién ciu cac hién tuong dich chuyén dat da
mai dbc va cd nhitng cach phan loai khac nhau
(Browner, Phisenko, Brunsden...) trén hinh 3.
(Nguyén Uyén 2004).
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a) Sap 16 ;

Cac dich chuyén bién dang do cd thé xay ra
ngay sau khi d6 thai, dich chuyén cham dan
trong nhiéu nam, hoic xay ra dot ngot tai thoi
diém bat ky nao d6, thi du nhu sap 16. Dé xac
dinh tinh 6n dinh caa bé mat suon ddc bai thai,
can xem xét do on dinh caa né trong diéu kién
tu nhién va trang thai 6n dinh khi c6 nhiing tac
dong cua cac yéu td ngoai sinh.

4. C4c phwong phap danh gia d 6n dinh cia
mai doc

- Phuong phap phan thoi Terzaghi

Pbi véi mai dbc co hinh dang phuc tap,
khong ddng chat, duoc tao bai nhiéu lép dat,
viéc xéc dinh trong tam khdi truot s& gap nhidu
khé khian. Bé khic phuc dugc nhiing nhugc
diém trén khi phan tich danh gia 6n dinh cua
méi déc, nguoi ta tién hanh chia khdi truot
thanh nhiéu thoi thang dung. Hé sé 6n dinh F
duoc tinh theo cong thic (4) (Nguyén Uyén

2004):

=Ma _TlR ) 4)

M, Wd

trong dé6: t, - cudng do chong cat cia dat tai
mat truot; L - do dai cung truot; R - ban kinh
gay truot.

- Phwong phap tinh hé s6 6n dinh Blshop

Nhiéu tac gia da tlen‘hanh xét dén céc luc
tac dung cua cac thoi ke nhau, tim cach xac
dinh N véi dieu kién thoa mén su can bang tinh
hoc ma Bishop la mot tac gié dién hinh, goi la
phuong phép Bishop (Nguyén Uyén 2004)
£ 2000 (W Hy, —H)cose, - (B, -P)sinos fgo |

ZWi sina,

i+1

(®)
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Hinh 3. Cac dang dich chuyén cua khoi dat da trén suon doc
b) Truot tinh tien ;

c) Truot xoay ; d) Truot dong

Pay 1a cong thac tinh hé s6 6n dinh mai
déc chinh xac trén co so tinh toan dam bao an
toan cho mai déc.

5. Panh gia 6n dinh swon déc caa bai thai
Nam Coc Sau - Béo Nai

Trong danh gia dinh luong hé sé on dinh
suon bai thai phai stir dung nhiéu chi tiéu co ly
dat da khac nhau nhu trong luong thé tich v, luc
dinh két C, g6c ma sat trong ¢ v.v... cac chi s6
co ly dit da duoc xéac dinh bang nhleu phuong
phap khéc nhau, tir cic b&o céo dia chat cii, thi
nghiém trong phong cting nhu thi nghiém xac
dinh ngoai hi¢n truong (bang 2).

Viéc tinh toan do on dinh bai thai dugc
thuc hién bang cac phan mém chuyén dung
qudc té nhu SLOPE/W cua Canada MODUL 3
(SLOPE/W): Phan tich 6n dinh méai dbc trong
bo chuong trinh GEO-SLOPE cua Canada, bao
gom 6 MODUL d3 duoc sir dung trén 100 nuéc
trén thé gigi.

M&bi tuong quan dé duoc biéu thi bang biéu

.. _R
thac: n 5 , 9)

trong do: n - hé sd an toan (Hé sb 6n dinh -
Safety factor); R - luc gitr (Resisting force), don
vi tinh [tan]; D - luc day (Driving force), don vi
tinh [tan];

Vi tri tuyén cat duoc xac dinh trén ban db
hién trang bai thai Nam Coc Séau - Béo Nai. Vai
dir liéu dau vao cho chuong trinh 1a dir liéu mat
cit dia hinh hién trang tai vi tri tinh toan 6n
dinh, ty trong cua dat da y (m°), luc tuong tac
dinh két trong cua dat da C (t/m?) va géc ma sat
trong cua dat da thai ¢ ().



v 2.05 t/m3 v :2.05 t/m3

Luc dinh: C = 2 t/m? Luc dinh: C = 0 t/m?
G6c ma sat: 30 ° Goc ma sat: 30 °
K=1.06 - K=0.78

\mn:\m\(g%’ 4 } \m\m\ﬁé/

Gobc doc suodn bai thai véi luc dinh c=2t/m? Goc doc suon bai thai vai luc dinh c=0t/m?

Hinh 4. Két qua tinh 6n dinh bai thai Nam Coc Sau - Béo Nai trén tuyén cit |
Két qua tinh toan (tuyén mat cat I va IT) duoc xem xét trong diéu kién binh thuong véi luc dinh
két cua dat theo hién trang bai thai dang ton tai va trong diéu kién dat da thai bi mat luc dinh két cua
do treong no. Két qua tinh toan d6 6n dinh suon dbc bai thai theo hai diéu kién dwoc néu trong
bang 3.
Bang 3. Két qua tinh 6n dinh béi thai trén tuyén I, II

TT | Phuong 4n | Luc dinh két cua dat da Heé s 6n dinh Ghi chd

1 | Matcat| C =2 t/m? 1,06 on dinh
C=0t/m? 0,78 Mat 6n dinh

2 | Matcatll | C=2t/m? 1,04 on dinh
C=0t/m? 0,79 Mat 6n dinh

Két qua tinh toan 6n dinh béi thai trong diéu kién binh thuong va trong diéu kién dat bj mat luc
dinh két cho thay:

Hién nay, bai thai dang ton tai 6n dinh khi lyc dinh két cia dat C bang 2 t/m?. Dudi tac dong
ctia nudc, theo thoi gian, dat da bi truong no 1am mat luc dinh két cua dat ldc dé hé sb on dinh cua
dat nho hon 1, nhu vay mai déc cua bai thai s& mat tinh 6n dinh, hién tuong dich chuyén dat da béi
thai hoan toan cd thé xay ra. Goc dbc suon béi thai nam trong khoang (26° - 36°), trong diéu kién tu
nhién, hé sé 6n dinh cua béi thai 16n hon 1, bai thai & trang thai 6n dinh. Khi chiu téc dong cua cac

]
A AA A

yéu t6 ngoai sinh, hé s6 6n dinh ciia suon béi thai giam xudng 0,78 (< 1).

Bang 4. Két qua tinh n dinh suon bi thai theo thiét ké

TT | Phuong &n Luc dinh két cua dat da Hé sb on dinh Ghi chd
1 [ Matcit26° | C=2t/m? 1,53 on dinh
C =0 t/m? 1,37 on dinh
2 | Mitcit28° | C=2t/m? 1,46 on dinh
C=0t/m? 1,27 on dinh
3 | Mitcit30° | C=2t/m? 1,34 on dinh
C=0t/m? 1,02 on dinh

Két qua tinh toan cho thay rang: dudi tac dong cua cac yéu td ngoai sinh hé sé an todn cua suon
béi thai sé luén on dinh khi géc doc chung caa suon doc béi thai a < 30°, khi goc doc >30° khi cd
tdc dong cua yeu to ngoai sinh thi hi¢n tugng trugt 16 hoan toan cé thé xay ra.
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6. Két ludn

1. Trong diéu kién binh thuong bai thai
hoan toan 6n dinh, khi chiu tac dong cac yéu td
ngoai sinh nhu mua, bao that thuong thi hién
tugng mat 6n dinh va truot 16 ¢ thé xay ra ddi
vGi cac bdi thai c6 goc doc suon khong nam
trong muc an toan cho phép.

2. Goc dbc suon bai thai Nam Déo Nai
<30° d4 6n dinh hoan toan tir khi ngirng d6 thai
theo thiét ké quy hoach hoan thd va cai tao bai
thai mo.

3. Pé c6 thé khang dinh dugc d6 on dinh
cho cac bii thai khac can co6 diéu tra khao sat va
xac dinh goc doc suon bai thai dbi véi ting bai
thai riéng biét, can nghién ctu x4c dinh thanh
phan, chi s6 co Iy dit da cho cac bai thai cu thé,
trén co s& nghién cuou xdc dinh theo nhom cé

thé ap dung goc doc suon bii thai cho cac bai
thai khac nhau.
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SUMMARY
Deformation avaluation of dump slope caused by exogenic processes

Nguyen Ba Dung, Hanoi University of Natural Resources and Environment
Dang Tuyet Minh, University of Water Resources

Coal exploitation brings about both economic benifits and its impacts on the vital elements
of our environment. Man-made landscapes, such as waste dumps of coal exploitation, have effects
on residential areas and its surroundings. The impacts can be extremely intensified in the context of
climate change. Investigating such impacts of the waste dumps is essential. This paper is to present
the results of investigating the effects of factors on the stability of the slopeness of the waste dumps
in Coc sau - Deo Nai.

DU BAO TAC PONG MOI TRUONG... (tiép theo trang 26)
SUMMARY
Predictive forecasting of environmental impacts caused by mining activities for strategic
environmental assessment
Vu Thi Hang, Viet Nam Institute of Geodesy and Cartography

Strategic environmental assessment (SEA) becomes legal requirement and responsibility of
every mineral planning. The most important in SEA study is to forecast the core impacts of mining
projects on environment and natural resources in time and space. The paper deals with the methods
of environmental impacts forecasting of mining activities including open-pit and underground mine
as well.
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