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TOM TAT:

bénh gia kha nang tai tao cat long séng va
du bao kha nang sat 1& hai bén bd nham quan
I bén viing trong hoat dong khai thac cét 1a
viéc lam can thiét. Nghién ctu st dung mo
hinh thly luc Mike NAM md phdéng qua trinh
mua - hinh thanh dong chay dén khu vic mé
khai thac cat, mo6 hinh Mike 21FM st dung md
dun Sand Transport (ST) tinh todn van chuyén
bun cat trén khu vuc subi Can tai xa Y TY,
Lao Cai - noi dién ra qua trinh khai théc cét,
séi. Két qua mod phéng théng qua tran 1 nam
2002 c6 luu lugng 1én nhéat trong toan chudi
tlr ndm 1965 - 2020. Két qua nghién ctu chi
ra khu vuc khai thac cat séi déu cé xu huéng
duoc bdi dép dao dong tu 0,30m dén gén 2m.
Hai bén bo ¢ xu hudng bi x6i dao déng tu 0,1
- 0,62m vao 2 bén mép b sudi. Ngoai ra ciing
chi ra nhiing vi tri cé nguy co x6i khi thuc hién
khai thac cat, dé tir d6é lam co s& xac dinh vi
tri khai thac phtt hop va quan 1y bén vimng tai
nguyén cat, soi & khu vuc.

Tit khéa: mé hinh MIKE, qudn ly bén vitng,
khai thdac cat, Y Ty.

|. BAT VAN BE

Khu vuc nghién ciu hoat ddng khai thac
nam trong khu vuc subi Can, 1a subi nhanh
ctia subi Liing P6 1a sudi nhanh cép I ctia séng
Hoéng, chay qua khu vuc cla xa Y Ty theo
hudng BAc, sau d6 chay qua dia phan cac xa A
LU, x4 A Mu Sung. Pia hinh bé mat day séng
tai khu vuc nghién cttu khéng bang phang cé
cao do tu 950 - 1.000m, rong tu vai ba chuc
mét dén 60 - 70m, 1a bai bdi, c6 thé bi ngap
nuéc trong nhiing ngay mua to. Nhitng ngay
binh thudng, dong subi chi con lai 1a dong nhd,
réong mot vai mét dén 3 - 5m. Subi cé do dbe
16n, tu 5 - 7% [1].

Séng subi & day thuong dbc, nhiéu tang 1én
&1ong subi. Vao nhitng ngay khéng mua, nudc
chi chdy & long hep vai ba mét dén 5m, vao
nh{ing ngay mua 13, nuéc dang cao, tuy nhién
clng rut nhanh. Bo subi dugc ciu tao béi thanh
tao cudi, tdng, séi va céat, cao khoang tur 2-3m
[1]. Bén canh nhiing yéu tb tu nhién dang dién
ra gay bat loi cho khu vuc nay, trong nhiing

nadm gan day khai thac cat dang dién ra hét &
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QUAN LY BEN VU/NG TRONG HOAT DONG
KHAI THAC CAT THONG QUA MO HINH MIKE.
AP DUNG CHO KHU VUC KHAI THAC CAT
TAI XA Y TY, LAO CAl

suc phuc tap véi quy mo ngay cang tang, tinh
trang khai thac cat & nhing khu vuc khéng
theo quy hoach d4nh hudng truc tiép dén ché
do6 dong chay va lam gia tdng kha nang sat 1&
bo séng, sudi, nhat 1a khi mua mua la. Vay
quan Iy bén virng hoat déng khai théc cat, du
béo dién bién ctia 1ong dan 1a van dé cap thiét
xuat phat anh huéng cta cac hoat déng khai
thac cat gan day.

TU truéc dén nay viéc phan tich, du béo
kha nang sat 1& bo séng, sudi dugc tién hanh
theo cac phuong phap: Po thuc té, phuong
phap mdé hinh vat ly, todn hoc nhu moé hinh
thtly van, mé hinh thty luc, mé hinh can bang
nuéc, va phuong phap phan tich anh vién
tham. O Viét nam, trong cdc moé hinh toan
dé mo6 phéng cac qua trinh thiy luc ctia dong
chay va du bao dién bién hinh théi ctia dong
chay dugc st dung nhu Mike NAM, Mike 21C,
Mike 21FM, [3]... Tuy nhién, dén nay chua c6
d&nh gié téng hop vé su phi hop clia cdc md
hinh nay dbi véi cac khu vuc song, sudi tai Viét
Nam, dac biét khu vuc khai thac két hop long
subi va bai boi.

Bai viét nghién ctru m6 phéng kha nang x6i
boi clia doan subi khi dién ra qua trinh khai
thac cat tai sudi Can, tir dé lam can c& danh
gia va dinh huéng xay dung giai phap quan ly
pht hop dé giam thiéu t6n thuong do sat 14
xay ra do qué trinh khai thac cat.

II. PHUONG PHAP VA DU LIEU

1. Phuong phap

Xét trén diéu kién dia hinh cung ngudn di
liéu khi tuong thiy van thu thap dugc trén khu

! Truong Dai hoc Mo - Dia chat

@ Phan Thi Mai Hoa', Tran Thi Ngoc',
Nguyén Thi Ciic!

vuc nghién ctru, nhém thuc hién lua chon b6
moé hinh thay van - thay luc. Trong d6, md
hinh thay luc Mike NAM [5] m6 phong qué
trinh mua - hinh thanh dong chay dén khu vuc
mod khai thac cat, mo6 hinh Mike 21FM s dung
mo6 dun Sand Transport (ST) [4] tinh toan van
chuyén bun céat. Trén co s& dé, sé xac dinh kha
nang séi bdi ctiia doan soéng nghién ctu trén
subi Can.

Dir libu dau vao
cho Mike 21

Xay dung kich ban

Thiét 1ap 6 1uéi
va dia hinh

cho khu vuc

.

Péanh gia kich ban J

i bing Mike 21
Thiét 1ap diéu kién l
bién cho khu vuc Xac dinh khu vuc
_ c6 nguy co
Xay dung bd thong so sat 16

thay luc va van chuyén cét

Khéng Hiéu chinh Dat

dat md hinh

Hinh 1. Phuong phdp xdc dinh nguy co sat 16
duong bo

Chu giai

[ Kt viec mé khai thac
[ ci6i hanving ms phéng
s6ng, sudi

Hinh 2. Pham vi mién tinh todn

Rimg & Moi trwimg | 93




4

KHDA HOE GEND NEHS

2. Dit liéu st dung

D liéu khi tugng, luu luong dong chay dén
khu vuc dugc 14y tai tram thiy van Nam Giang
[2]. Nghién cttu sir dung tran 1a 16n xuAt hién
vao thang 7 ndm 2002 c6 tinh chat bat loi do
c6 luu luong 16n nhéat trong toan chudi lam co
s& dé md phoéng kich ban.

D liéu ban dd sb dia hinh DEM 15 X 15 dé
xéc dinh dién tich luu vuc subi Can lam co sé
tinh toan dong chay nhéap luu.

Dir liéu médt cit ngang long dan luu vuc
subi Can gém 03 mat cét.
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Hinh 3. Vi tri 3 mdt cat tai khu vuc xa Y Ty

Luwu Irgng dong chiy li sudi Can tai vi tri mé khai thac cat s6i Y Ty
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a. Xay dung mé hinh:

Ludi tinh toan: Dién tich 6 ludi trong long
song sir dung ludi tam giac vdi dién tich 6 ludi
16n nhéat 1a 50m?.

Diéu kién bién: Bién cung la hé théng dé
bao b t& va bo hitu subi Can doc doan song
nghién cdu. Bién trén la qué trinh luu lugng
dong chay dugc mo6 phdéng tu md hinh thay
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van Mike NAM sau khi thu dugc bo thong s6
tir viéc hiéu chinh va kiém dinh tai tram thuiy
vdn Nam Giang. Tai vi tri bién nay cing s
dung dé khai bdo bién bun cat cho mé hinh
Sandtransport 1a qué trinh néng d6 bun cét
theo thoi gian P-t. Gidi han bién dudi (bién hd
ha luu) la qué trinh muc nudc theo thoi gian
tinh toan H-t.

Hinh 5. Két qud chia ludi ndi suy dia hinh tinh
todn khu vic nghién citu
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Hinh 6. Vi tri bién trén va bién dudi

Hiéu chinh mé hinh: Hé s6 nhdm dugc hiéu
chinh va thiét 1ap cho pht hop véi su bién déi
gitta 16ng dan va bai séng, véi 1ong séng hé sb
nham tu 30-33m1/3/s, trén bai song tu 20-
25 m1/3/s. Bé 6n dinh mo6 hinh thoi gian At,
nghién ctu da thiét 1ap théng lua chon véi
khoang thdi gian At khac nhau (60s, 30s, 10s)
nhan thay véi At = 30s thi mé hinh chay én
dinh (v6i hé sb Cr<0.8). Dua vao da kién hién
trang ctia viing nghién ctu, chon hé sb nhét
r6i = 0,28 (m? /s).

1. KET QUA TiNH TOAN, DU BAO VA BE XUAT GIAI PHAP
QUAN LY

1. Két qua tinh todn va du bdo

TUu chudi di liéu dong chay sudi Can tai vi
tri nghién ciru da dugc tinh todn t nam 1965




- 2020 bang mo hinh Mike NAM, nhan thay
tran 1a 1én xuét hién vao thang 7 nam 2002 c¢6
tinh chat bat lgi do c6 luu luong 16n nhat trong
toan chudi nén lya chon tran 1G nay 1a kich ban
mo6 phoéng dé gid muc dod bdi xéi tai khu vuc
mo trudc va sau khi khai thac cat séi. D liéu
dong chay chinh trén 1G dugc chon lam bién
dau vao cho mé hinh Mike 21 FM mé phdéng
dién bién xdi 18.

Theo dac diém, hinh théi cac tich tu cat
trong khu tham do tich tu & long séng, chu
yéu phat trién theo chiéu dai, chiéu réng thay
d6i rat it, cé tinh chat 6n dinh [1].

Khu vire khai
thic mé cit

Hinh 7. Dia hinh long song trudc (@), sau (b)
Rhi khai thdc cdt soi

Tbc d6 dong chdy dao dong tir 0,2 - 2,15m/s,
thoi diém khi 14 dat dinh thi téc d6 tuong tng
dat gié tri cao nhat. Va két qua danh gia chi
tiét muc d6 anh hudng cta viéc khai théc cat,
nhém thuc hién tién hanh phan tich két qua
bdi x6i cling nhu su thay dbi cao trinh day
song tai 3 vi tri mat cat nam trong khu vuc
khai thac cét soéi (Hinh 7).

Tai mat cat T1: Trong truong hop khi xay ra
tran 14 sau khi khai thac cat, két qua mo phéng
cho thay séi tai phan cat sdi dugc khai thac sé
dugc boi dap dang ké, c6 chd 1én dén gan 2m.
Khu vuc 2 bén bo c6 xu huéng x6i nhe do cod
xu huéng cét, sbi duoc van chuyén vao phan bi
khai thac, vi tri cang gan khu vuc khai théc cat

I}\‘E@}E@.!

muc do x6i cang lén tac la cao d6 day song sé
thap hon so véi hién trang trudc khi cé 14, muc
do6 x6i 2 bén bo dao dong tu 0.1 - 0.45m.

Tai mat cat T2: Cho thay khu vuc khai
thac sé duoc bodi dap déng ké, vi tri thap nhat
0,72m, vi tri boi cao nhét 1én dén 1,85m. Khu
vuc 2 bén bo c6 xu hudng x6i nhe dao déng tu
0.1 -0.52m.

Tai mat cat T3: Khu vuc khai thac sé duogc
boi dap déng ké, vi tri thdp nhat 0,58m, vi
tri boi cao nhét 1én dén 1,71m. Khu vuc 2
bén bo cd xu hudng x6i nhe dao dong tu
0.1 - 0.62m.
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Hinh 8. Két qud boi, x6i tai mdt cdt (a) T1, (b)
T2, (c) T3
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2. Dé xudt gidi phdp qudn Iy bén vitng tai nguyén

Giai phép k¥ thuat: Can khai thac ding
tang, ding chi gidi, bién giéi khong khai thac
quda pham vi va chiéu sau cho phép theo quy
dinh t6i da dén 3,9-5,1 mét dé gidm thiéu
qué trinh x6i khoéng dién ra manh & khu vuc
c6 nguy co tai 3 mat cat T1, T2 va T3; trong
qué trinh hoat déng can st dung vat liéu thai
(cudi, san, séi) dé dép gia cb b&r subi theo tién
do khai thac tung nam tai cac khu vuc c6 nguy
co x6i. Két hop chbng sat 16 bang ké sinh théi
nhu tre, lta do kinh phi thap, dé thuc hién,
huy dong stc dan, bao vé moi truong.

Giai phap quy hoach: Do tinh chat dac biét
nhay cdm, nén nhiing khu vuc cé nguy co x6i
16 can phai duoc quy hoach va quan 1y chat
ché qué trinh xay dung cong trinh quanh khu
vuc bo ke.

Il. KET LUAN

Két qua mé6 phéng kha nang bdi xbi khu
vuc md sau khi khai thédc khodng sdn thong
qua tran 1d nam 2002 dugc nhém thuc hién
d&nh gié tai 3 mat cat ngang séng da du bao
dugc khu vuc c6 nguy co bdi va x6i 16 dién ra
tai thoi diém thoi tiét cuc doan, chimg minh
kha nang giai quyét ctia mé hinh Mike 21 gitup
quan Iy viéc khai thac khodng san bén ving
va ddm bdo an toan trudc nguy co sat 1d bo
séng, subi.

Két qua nghién ctu con 1a co sé quan trong
dé x4c dinh pham vi khu vuc c¢é nguy co xay ra
sat 16 va bdi 1ang, dé c6 huéng giam sét chinh
xac, giam chi phi va quan Iy bén vimg trong
khai thac tai nguyén thién nhién.
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SUSTAINABLE MANAGEMENT IN SAND MINING
ACTIVITIES THROUGH THE MIKE 21 MODEL. CASE
STUDY AT THE CAN STREAM IN Y TY COMMUNE, BAT XAT

DISTRICT, LAO CAI PROVINCE
Phan Thi Mai Hoa!, Nguyen Thi Cuc’,
Tran Thi Ngoc'

! Hanot University of Mining and Geology

SUMMARY

Assessing the ability to regenerate
riverbed sand and forecasting the possibility
of landslides on both banks for sustainable
management of sand mining activities Iis
necessary. The article uses the Mike NAM
model to simulate the rain process - forming
flow to the sand mining area, the Mike 21FM
model calculates sand and sediment transport
in the Can stream in Y Ty commune, Lao Cai.
Simulation results using the flood in 2002 had
the largest discharge in the entire chain from
1965 to 2020. Research results show that the
position of sedimentations have ranging from
0.30m to nearly 2m; and erosions have values
from 0.1 to 0.62m on both sides of the stream
bank at the Can stream. The research results
indicate locations at risk of erosion when sand
mining is carried out, thereby serving as a
basis for procedure for calculating extracted
sand volume for all mining sites.

Key words: Mike model, sand mining,
Sustainable management, Y Ty
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