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Lii bun d4 1a tai bién dia chit xay ra phd bién ¢ nhiéu noi mién nti Viét Nam. Tuy nhién, cic giai phap cong
trinh, phi cong trinh di dugc x4y dung dé phong tranh 1ii bun da ¢ Viét Nam chwa phat huy nhiéu hiéu qua. Vi vay
viée xdy dung mot giai phap cong trinh phi hop dé phong tranh va giam thiét hai do 1d bun d4 gy ra ngay cang cip
thiét. Trong cac bién phap cong trinh, dap Sabo 1 mot trong nhiing giai phap rt hidu qua va dugc ing dung & nhiéu
noi trén thé gi6i, dac biét 1a Nhat Ban. Pé dam bao dap Sabo hoat dong hiéu qua, viéc mo phong s6 trude khi xay
dung dong vai tro rat quan trong. Muyc dich ctia bai bao nay gidi thiéu phin mém Kanako dé mé phong lii bun da va
dap Sabo & Viét Nam. Dong thoi, ap dung phan mém Kanako 1D (phién ban 1.44) d& mo phong lii bun da khu vye
cdu Moéng Sén, Sapa, Lao Cai trong truong hop c6 va khong co dap Sabo. Két qua md phong cho thay luu luong
dong 1i bun d4 giam dan tir thwong lru xudng ha lwu méc du khong xay dung dap. Ngodi ra, trong truong hop co
xdy dung déap, d4p Sabo kin s& phat huy nhiéu hiéu qua hon dap Sabo k& hé. O khu vuc cdu Moéng Sén, khi xay

dung 1 dap Sabo kin cao 10 m s& lam giam déng ké luu lrong dong 1.

Tir khéa: 1t bun da, dap Sabo, mo6 phong, Kanako 1D.

1. Mé diu

Lii bun d4 13 tai bién dia chét xay ra phd bién &
nhiéu noi trén thé gidi. Dong lii bun d4 thudng bao gdbm
nude va nhiéu vat liéu c6 kich thude khac nhau tir bin
dén da tang, xac thuc vat, dong vat. Vi vy, dong lii bun
da c6 dong ning rat 16n va thuong gy ra nhiéu thiét hai
nghiém trong.

Céc bién phap ngan chan va giam thiét hai do 1l bun
da gay ra bao gdm céc bién phap cong trinh va phi cong
trinh. Céc bién phap cong trinh bao gdm dép Sabo, dap
va kénh din dong. Cac bién phap phi cong trinh bao
gbm x4y dung hé théng canh bao va ciru tro, thanh l1ap
cac ban dd nguy co, quy hoach va sir dung hop 1y tai
nguyén dit, gia ¢ nha cira va cac cong trinh ¢6 nguy co
chiu tac dong cua I bun da (Kim & nnk, 2014). Trong
cac bién phap cong trinh, dap Sabo 1a mot trong nhitng
bién phap hitu hiéu trong viéc phong tranh va giam
thiéu thiét hai do 1t bun da gy ra, dic biét 1a 1t bun da
dong. N6 thuong dugce xdy dung & cac dong kénh, sudi
& ving mién nui.

Viéc lya chon vi tri xay dung, kich thudc va kiéu
loai dap Sabo déng vai trd quan trong va quyét dinh dén
tinh hiéu qua ctia dap. Nakatani & nnk. (2007) da phat
trién phén mém Kanako 1D sir dung “Giao dién dd hoa
ngudi ding-GUI” trén nén tang MS Visual Basic.NET
(VB.NET) dé md phong lii bun da va anh huéng cua
dép Sabo trong phong tranh lii bun d4. Phin mém nay
cling dd dwoc phat trién thém mé hinh 2D (Kanako 2D)
dé mo phong sy tich tu vat liu ¢ non trAm tich
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(Nakatani & nnk, 2008). Ca 2 phién ban 1D va 2D da
dugc st dung phé bién & Nhat Ban, cling nhu nhiéu
nu6e khac trén thé gioi nhu Trung Qudc, Indonesia
(Sumaryon & nnk, 2009; Nakatani & nnk, 2011;
Wisoyo, 2012; Liu & nnk, 2013; Liu & nnk, 2012) dé
moé phong Iii bun da va dép Sabo. Trong nhitng nim gin
day, tinh hinh Iii quét va lii bun d4 xay ra & nhiéu noi &
ving nui phia Bic Viét Nam véi mirc d6 ngay cang gia
ting, gay thiét hai 16n vé ngudi, tai san va méi trudng
sinh thai. Tuy nhién, cac bién phap cong trinh, phi cong
trinh da dugc xay dung aé phong tranh 1ii bun da ¢ Viét
Nam chua phat huy nhidu hiéu qua. Vi vay, viéc xay
dung mot bién phap cong trinh phu hop aé phong tranh
va giam thiéu thiét hai do 1d bun d4 gdy ra ngay cang
cép bach. Bai bao nay s€ gidi thi¢u Ging dung ph?m mém
Kanako dé mé phong 1ii bun d4 va dap Sabo. Ddong thoi,
4p dung phan mém Kanako phién ban 1.44 (1D) dé mé
phong 1t bin da khu vye cau Mong Sén, Sapa, Lao Cai
trong truong hop co6 va khong c6 dap Sabo.
2. Pap Sabo trong phong tranh li bun da

Sabo (sa-bo) 1a thuat ngir tiéng Nhat, c6 nghia 1a bao
vé cat (sand protection). Muc dich chinh ban diu cua
c4c cong trinh Sabo 1a giam thiéu viéc van chuyén vat
lidu trdm tich dé tranh bao mon 1ong séng, sudi. Nhitng
cong trinh Sabo dau tién duoc xay dung tai Nhat tr thé
ky 17-18. Gin déy, do lii bun d4 gy ra nhitng tac hai rt
16n, cac cong trinh Sabo dugc xay dung voi muc dich
phong tranh va kiém soat 1& bun d4a va duoc goi la dap
Sabo. Nhitng dap Sabo bing bé tong dau tién dugc xay



dung tai Nhat Ban tir nhitng ndm 1970s va dem lai hi¢u
qué rat 16n trong viéc phong tranh 1d bun d4 (Chanson,
2004; Mizuyama, 2008). Pap Sabo c6 thé gbm mot
hodc hé théng nhiéu dap co tac dung ngan chian mot
phé‘ln hay toan bd vat li€u 1 bun thoat xuéng ha luu
(hinh 1). Hién nay, nhiéu dép Sabo vén tiép tuc duoc
xdy dung & Nhat Ban va nhidu nudc khac trén thé gisi.
O Viét Nam, vé6i su gitip dd ciia Nhat Ban, mot s6 dap
Sabo dang duoc trién khai xdy dung thir nghiém & Son
La va Yén Bai.

Dap Sabo gdm hai loai chinh 1a dap kin va dép ho.
Pap kin (closed-type dam) hoat dong nhu mdt tuong
chén s& ngan chdn toan bd vat li¢u chay xuéng ha luu.
Dap kin c6 thé 1a dap bé tong, bé tong cdt thép, ro da
hodc dap dat-xi mang (hinh 2). Nguoc lai, dap ho (open-
type dam) thuong 1a cac két céu thép duoc thiét ké voi
cac khoang hd dé cho nuéc, vat liéu nho chay qua va
gilr lai vat liéu c6 kich thudce 1on (hinh 3a). Ngoai ra,

a) Khéng co déip

trong kiéu dép hé con c6 mot loai dap bing bé tong voi
khe hé & giira va cac thanh thép chin ngang (slit open-
type dam) (hinh 3b).
3. Sir dung phin mém Kanako 1D mé phéng lii bun
da va dap Sabo
3.1. Gidi thigu Kanako 1D . .
Nakatani & nnk. (2007) da xdy dung phan mém
Kanako 1D d& mé phong 1i bun d4 va anh hudng cia
dap Sabo dén 1t bun da. Phin mém nay duoc xay dung
dya trén “Giao dién dd hoa ngudi dung-GUI”. Ngudi
dung c6 thé theo ddi tryc tiép qua trinh mé phong lii bun
d4, qua trinh x6i mon/bdi tu ciing nhu biéu 46 thuy vin
va biéu dd vat lidu tich tu tir man hinh may tinh. Phan
mém nay cho phép mé phong dong 1i bun da theo mot
hudng tr thuong luu téi ha luu cia mé hinh dong song
va qua trinh tich tu vat liéu bun da ¢ noi c6 xay dung
dap Sabo. Phin mém nay c6 thé mo phong it bun da véi
mdt hodc nhidu dap Sabo.

b) Hé théng gdém
3 d4p Babo

e

F Steel grid _gab

e hé & gidia (b) (Mizuyama, 2008)
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Phén mém c6 mét sé gioi han va gia thuyét sau:

- Phin mém ding dé mé phong dong 1i bun da voi
vat lidu la dét da, khong ding cho vat lidu 12 g va cac
vat liéu khac;

- Phin mém chi mé phong dong lii bun d4 trén mot
dong song, khong dung véi cac song giao nhau;

- Phin mém chi mé phong duoc hai kich thudc vat
liéu 14 16n nhit va nho nhit (phién ban 1D);

- V6i kiéu dap co khe ho (slit type dam), phan mém
khong tich hop su suy giam nang lugng cua dong bun
da do dot ngdt thu hep bé rong long song;

- Phin mém khong xem xét dén sy phén loai, chon
lya vat liéu dong 1t bun da;

- Trong qua trinh tinh toan, phin mém mé phong véi
mit cit ngang song 1a hinh chit nhat.

- Phin mém khong xem xét dén su phin bd kich
thudc vat liéu theo khong gian va thoi gian.

3.2. Cac ham trong mé phong dong lii bun da voi
Kanako 1D

Céc ham trong md phong 1t bun da véi Kanako 1D
bao gém ham moémen, ham luu lugng vat li¢u, ham vat
liéu (x6i mon, tich tu) va ham mo ta sy thay dbi bé mat
day song (Nakatani & nnk, 2007).

oM = ovM OH Ty

Ham moémen: ;+?= —gha—a (D)
Ham téng luwu lwong 1 bin dé:

mt ®
Ham vat lidu: ";—t’l + ag—x’” =C*i 3)

Sy thay d6i cao d6 bé mit day song c6 thé duge xéac
dinh theo cong thirc sau:

azb _

=i “4)

Trong céac cong thﬁcattfr (1)~(4): h 1a chiéu sau dong
chay; v 14 van tdc dong chay; M=v.h; g la gia toc trong
truong; o, dung trong cla pha 1ong; H=h+z,, z, 1a cao
d6 day song; i 1a tbe d6 x0i mon/bdi tu (i>0: x4i mon);
C 12 mat d6 trdm tich dong 1 bun d4; C* 13 mat do
tram tich & 16p day soéng; 7, 1a lyc cit & day song; ¢ 1a
thoi gian.
4. Mé phéng lii bun da khu vue ciu Moéng Sén, Sa
Pa, Lao Cai
4.1. Lii bun dd khu vuc cau Mong Sén

Khu vyc cau Mong Sén, Sapa thuong xuyén xay ra
trrot 16 va 10 bun d4. Dién hinh, thang 9/2004 tai khu vire
cAu Mong Sén xay ra mua lon, cac khdi trugt dich
chuyén va chin long subi dan t&i phat sinh dong lii bun
da. Kich thuge vat rin dat t6i hang ngan m’® va van tdc
dong chay dat t6i 3-5 m/s. Dong i bun d4 da pha hay ciu
Moéng Sén, 1am 5 ngudi chét va bi thwong, vui lap 3 nha
va hoa mau ctia ngudi dén (Nguyén Trong Yém, 2005).
4.2. Dic diém khu vuc nghién ciru

Vi tri dia ly: Cau Mong Sén thudc xa Trung Chai,
huyén Sa Pa, tinh Lao Cai, ndm trén quéc 16 4D. Ciu
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Mong Sén bic qua sudi Méng Sén (chay theo hudng tay -
déng) db vao séng Ngoi Dum. Doc theo subi Mong Sén,
cach cdu khoang 50m vé phia béc 12 noi giao nhau véi con
subi khéc chay theo huéng béc - nam (subi béc - nam)

(hinh 4).

San ph‘ém
1) Bin di

S s
Hinh 4. Truot lo va lii bun da khu vuc cau Mong Sén, Sa Pa,
Lao Cai (Nguyén Bé Dudn & nnk, 2011)

DBic diém dia chat: Qubc 16 4D doan tir Sa Pa dén
thanh phé Lao cai cit qua cic thanh tao dé tir khong
phén chia gdm, hé ting Cam Pudng (g,cd), hé ting Cha
Pa (NP ¢p) xen ké& voi cac thanh tao xam nhap phtic hé
Po Sen (8yPZps), tiép theo 1a cac trAm tich hé ting D4
Ninh (NP-g,dd), ban ngudn (D;bn) va Vién Nam (Psvn).
Dt da ¢ khu vuc doc tuyén duong nay bi bién chat, nén
ép, va dap v& ¢ nhidu noi, d6 bén khang cét khi bdo hoa
thdp nén d& xay ra trugt 16, dic biét vio mia mua
(Nguyén Ba Duén & nnk, 2011).

Pdc diém vé phong héa: Vo phong hoéa khu vyc
nghién ctru thudc kiéu vo phong hoa Sialferit, nhay cam
voi trugt. Thanh phin vo phong héa chii yéu 1a cat hat
min dn thd, bo roi, gin két yéu (Nguyén Ba Duin &
nnk, 2011).

Liwrgng mua: Theo théng ké cua tram Sa Pa va Lao
Cai, khu vuc nghién ciru c6 téng lwong mua/nam 16n, tir
2000 dén 3600 mm. Lwong mua 16n tip trung vao céc
thang VI, VII va VIII, chiém 80-85% lwong mua ca nam
(Nguyén Ba Duén & nnk, 2011).

Lop phu thue vat: Tham thuc vat khu vuc cAu Mong
Sén chu yéu 1a dat trdng, dit nong nghiép, va ring trong
thua. Vi vy, & mot sb noi c6 nguy co xay ra trugt 16 va
lii bun d4 rat manh (Nguyén B4 Duan & nnk, 2011).

4.3. Cic thong s6 diu vdo va qud trinh mo phong
4.3.1. Dac diém long suoi

Mit cit doc sudi Bic-Nam dugc xéac dinh tir ban dd

dia hinh va dwoc thé hién trén hinh 5. B& rong long sudi



tir thwong lvu dén ha luu khodng 15 m va bé day 16p vit
liéu day song 1a 1 m.
4.3.2. Cdc théng s6 dau vao

Phén mém Kanako 1D st dung 17 théng s6 du vao.
Gié tri cac thong s nay dugc gitr khoéng ddi véi cac
kich ban mé phong khac nhau va dugc thé hién trong
bang 1.

Trong bang 1, mot s6 thong s6 nhu dung trong vt
liéu day song, dung trong pha long, mat do vat li¢u day
song, hé b toc do x6i mon, hé s6 tde do tich tu, hé sb
nham la cac thong s6 kinh nghiém da duogc sir dung phé
bién trong cac trudong hop lii bun da (Satofuka &
Mizuyama, 2005).

Mat d6 vat liéu dong 14 bun da, C4 (khi tanf >
0.138) duogc xac dinh theo cong thirc (5) (Takahashi,
1991).

ptané

Trong d6: o: khdi lugng thé tich cua vat lidu day
song (=2650 kg/m’); p: khéi luong thé tich cua pha long
(bao gdbm nude, bun va khi) (=1100 kg/m®); ¢: goc ma
sat trong (=30"); 0: goc dbc tinh trén 100 m chidu dai
(=119.

Luu lugng 1ii bun d4 16n nhat: 0,,= 0.01XQ (6)

3o = )

C
Trong do: Y, Q: toan bZ“) thé tich 1ii bun da bao gdm
nude va vat lidu (m’); Vg, thé tich vat lidgu (m’); Cs:
mat d6 vat liu day song (=0.6) (Nakatani & nnk, 2011).
Theo Nguyén Trong Yém (2005), thé tich vt liéu 1
bun d4 khu vue cau Mong Sén, V= 3000 m’
Mat @6 vat liéu dong 1t bun d4, C4: 0.3 < Cy4<0.9 C-
Theo cong thirc (5): C4=0.36. Khi d6 theo (7):
Y 0=4996 m’. Luu lugng 1i bun d4 16n nhit theo (6):
0,,=50 m’/s (hinh 6).

C/f=—"—"—" 5
) d (o—p)(tanp—tand) ( )
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Hinh 5. Mat Cdzl‘ doc sué'i’Bdrc’-Nam khu vie cdu Ma’ng Sén

Bdng 1. Théng s6 dau vio

STT Théng sb Gié tri Pon vi
1 Thoi gian mo phong 1200 S
2 Budc thoi gian 0.01 s
3 Pudng kinh vat liéu 16n nhat 1 m
4 Puong kinh vat liéu nho nhat 0.1 m
5 Dung trong pha long (nuéc, bun, khi), p 1100 kg/m’
6 Dung trong vat li¢u day song, o 2650 kg/m’
7 Mat d¢ vat liéu day song, C« 0.6
8 Goc ma sat trong cua vat liéu, tang 0.58
9 Gia tdc trong trudng, g 9.8 m/s’
10 He s6 toc do x6i mon 0.0007
11 He s6 toc do tich tu 0.05
12 Hg s thé tich cta vat ligu tho 0.5
13 He s6 thé tich ctia vat liéu min 0.5
14 D6 sau dong chay nho nhat 0.01
15 Hg s nham 0.03 s/m'?
16 S6 diém tinh todn 50
17 Khoang céch gitta cac diém tinh 10 m
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Hinh 6. Biéu dé luu lvong nguon cdp

4.3.3. Qua trinh mé phong

Trong bai bdo nay, lii bun da khu vyc ciu Méng
Sén, Sa Pa, Lao Cai dugc mé phong bing phdn mém
Kanako 1D Ver 1.44 trong hai truong hop: khong co
(TH1) va c6 dap Sabo. Trong truong hop c6 xdy dung
dap Sabo, 1t bun da dugc moé phong trong céc truong
hop véi ) luong, kich thudc va kiéu loai dap khac
nhau, bao gf“)m: TH2) mot dap Sabo kin cao Sm, & vi tri

cach thuong luu 362 m; TH3) mét dép Sabo kin cao 10
m, & vi tri cach thuong Iuu 362 m; TH4) 1 dép Sabo k&
hd cao 10 m véi khoang ho ¢ gifra 1a 2 m, cach thuong
luu 127 m va 1 dap Sabo kin cao 10 m, cach thugng luu
362 m; THS5) 2 dap Sabo kin cao 10 m ¢ vi tri cach
thuong Ivu 14n Iugt 13 127 m va 362 m (bang 2). Quy
trinh mé phéng 1ii bun d4 va dap Sabo duoc thé hién
trong hinh 7. Két qua cta qué trinh mé phéng bao gdm
vat liéu tich tu & day song, qua trinh thay ddi luu luong
dong 10, vat liéu thd, min nhu thé hién trong hinh 8
(TH3-truong hop c6 1 dap kin cao 10 m & vi tri cach
thuong luu 362 m). Bén diém theo dai luu luong (No. 1
dén No. 4) 6 cac vi tri nhu hinh 9, duoc st dung dé theo
doi luu lugng dong 1d bun da trong qua trinh md phong
va dugc gilt nguyén trong cac truong hop md phdng
khac nhau.

Khéi déng chwong trinh

|

1. Bdc tinh dong chdy

2. Bdctinhvitlidu
s Mitdo

Nhip so liéu

SR s ) = A s
s Biéudo thuy vinngudn cip
s  Thongsb vé sbng (d6 dbc, bé réng._)

s  Kich thwde (duong kinh)

'

v

Khong xiy dung dip Sabo

'

Co xiy dyng dip Sabo:
a. Mo6tdip (kidud ip, kich thude, vi tri)
b_Hai ddp cing loai (kich thwde, vitri)
c. Hai ddp khéc loai (kich thwde, vi tri)

'

Chay chwong trinh

Y

Két qua va phén tich

h 4

Két thiic

Hinh 7. Quy trinh mé phong lii bun da va dap Sabo

Bang 2. Cac truong hop mo phong

Truong hop | SO lwong ddp | Loai ddp Sabo | Chiéu cao dap (m) | Vi tri dap cach thuong lru (m)
THI1 0 - -
TH2 01 Kin 5 362
TH3 01 Kin 10 362
01 Kin 10 362
TH4 01 K& ho 10 127
TH5 02 Kin 10 127; 362
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Hinh 9. Luu heong dong lii bin dd tai cdc diém do khi khéng cé dap

5. Phan tich két qua va thio luin
5.1. frw&ng hop khong xdy dung dap (TH1)

Keét qua mo6 phong 1l bun da trong truong hop khong
xy dung dép duoc thé hién trong hinh 9. Trén hinh nay
c6 thé thiy tir diém do No 1 dén No 4, luu lwong dong
1é bun d4 giam din. Didu nay co thé do d6 déc cua long
song giam dén va c6 su tich ty vat liéu trong qua trinh di
chuyén (Sumaryono & nnk, 2014).

5.2. T ruong hop co xdy dung dap

Keét qua mo phong luu lugng dong lii bun da & cac vi
tri khac nhau doc theo dong chay trng vdi céc vi tri, kiéu
loai va kich thudc dap khac nhau duoc thé hién trén

hinh 10. O vi tri diém do No 1, do khéng c6 dap nao dit
trude diém nay nén luu luong dong 1 bun dé4 1a gidng
nhau trong céc trudng hop (hinh 10a). Sy thay ddi luu
lugng dong 1t bun da 16n nhit tai cac diém do trong cac
truong hop xdy dung dép so voi truong hop khong co
dép (TH1) dwoc thé hién trén hinh 11.

a. TH2: 1 ddp Sabo kin cao 5Sm, ¢ cdach thuwong luu
362m.

O céc vi tri No 2 va No 3, khong c6 su thay dbi luu
lwong dong 1ii bun d4 do chiing ndm phia trén dap. O vi
tri No 4 (phia sau dap), luu luong dong 1o bun da 16n
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nhét giam 10.2 %. Nhu vdy c6 thé thay, viéc xay dung 1
dap Sabo cao 5m ¢ vi tri cach thuong luwu 362 m chua
¢6 nhiéu tac dung trong viéc ngin chin dong 1d bun d4
b. TH3: 1 ddp Sabo kin cao 10m, ¢ cach thwong luu
362 m.

Tuong tu nhu TH2, cac vi tri No 2 va No 3 ciing
khéng c6 sy thay ddi luu lwong dong i bun da. Tuy

50 T T T T T
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~~~~~~~ TH3 (1 dap kin 10m)
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on
£ 20t 1
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—
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nhién, & vi tri No 4 (phia sau dap), luu luong dong 1
bun d4 16n nhéat giam toi 52.8 % (giam khoang 5.2 lan
so v6i TH2). Nhu vay, véi 1 dap Sabo kin cao 10 m 6 vi
tri cach thugng luu 362 m da lam giam hon 50% luu
luong dong 11 bun da.
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Hinh 10. Két qud mé phong dong lii bin dd ¢ cdc vi tri theo déi luu heong voi cde truong hop mé phong khdc nhau

c. TH4: 1 dap Sabo ké ho cao 10m (khodng ho o giita la
2m), cach thwong luu 127m va 1 ddp kin cao 10m cach
thuong luu 362m.

Trong truong hop nay, ¢ phia sau dap ké ho, luu
lwong dong 1ii bun d4 16n nhét tai No 2 va No 3 chi
giam 1an luot 13 2.7% va 3.1%. O vi tri No 4 (phia sau
dap kin), luu lwong dong 11 bun da giam 64.9%. So voi
TH3, viéc xay dung thém 1 dap k& hé cao 10 m & vi tri
cach thuong luu 127 m cé rat it tac dung.

d. TH5: 2 dap Sabo kin cao 10m, 1 ddp cach thuong luu
127m va 1 ddp cach thuong luu 362m.

Trong truong hop nay, luu luong dong 1i bun da lon
nhét tai No 2 giam 14.4%, tai No 3 giam 25.6% va tai No 4
giam 100%. Nhu vay, viéc xay dung 2 dap Sabo kin cao
10 m d3 ngan chin hoan toan dong 1 bun d4 xudng ha luu.
Tuy nhién, ddy 1 phuong 4n ton kém nhit vé mit kinh té
vi phéi xay dung 2 dap Sabo kin cao 10m.

Tom lai, d& giam thidu tac dong cta dong 1ii bun dé
gdy ra cho vung ha luu thi c6 thé xay dyng 1 dap Sabo
kin cao 10m & vi tri cach thuong luu 362m.

S100t 100
E U JNo 2
= o80r [ INos
2 B No 4 649
£ 60r 52.8
=
S 40t
=
= 256
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20
é‘ 102 144
Q
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Hinh 11. Sw giam luu lwong bun da khi xay dung dap Sabo voi
56 lwong va kiéu logi dap khac nhau

185



6. Két luan
Bai b4o d3 trinh bay kha niang tmg dung cta phin

mém Kanako 1D trong mé phong lii bun da va tng

dung cho khu vuc ciu Mobng Sén, Sa Pa, Lao Cai véi
cac truong hop c6 va khong c6 dap Sabo. Dua trén két
qué mo phong biang phan mém Kanako 1D (phién ban

1.44) rtt ra mot sb két luan sau:

Luu lwong dong 18 bun d4 ¢6 xu huéng giam din tir
thuong luu xubng ha luu mic du khong co dap Sabo.
Nguyén nhén cé thé 1 do d6 dbc giam din va co6 su tich
tu, ling dong vat liéu trong qué trinh di chuyén.

Két qua md phong bang phan mém Kanako 1D cho
thdy dap Sabo kin phat huy hiéu qua hon dap Sabo k&
ho. O khu vue ciu Mong Sén khi xdy dung 1 dap Sabo
kin cao 10 m c6 thé giam dang ké luu lwong 1ii bun d4
chay xudng ha luu.

Phin mém Kanako 1D cho phép mé phong lii bun d4
va phan anh tac dung ctuia dap Sabo mdt cach truc quan
va than thién véi nguoi dung.
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ABSTRACT

APPLICATION OF KANAKO SOFWARE 1D TO SIMULATE DEBRIS FLOW
AND SABO DAM IN VIETNAM. A CASE STUDY IN MONG SEN BRIDGE,

SAPA, LAO CAI VIET NAM

Nguyen Thanh Duong*, Nguyen Van Phong
Hanoi University of Mining and Geology
"Email: nguyenthanhduong@humg.edu.vn

Debris flow is a geological disaster that occurs in many parts of mountainous areas of Vietnam. However, the
structural and non-structural countermeasures which have been built to prevent debris flow in Vietnam having a low
effectiveness. Therefore, the construction of a suitable countermeasure to prevent and reduce the damage caused by
debris flow is more and more urgent. In structural countermeasures, Sabo dam is one of the effective solutions and is
applied in many parts of the world, especially in Japan. In order to ensure that Sabo sam effectively works,
numerical simulation before construction is very important. This paper aims to introduce the Kanako software to
simulate debris flow and Sabo dam in Vietnam. In addition, Kanako 1D software (version 1.44) was applied to
simulate debris flow in Mong Sen bridge, Sapa and Lao Cai in the case of with and without Sabo dam. Simulation
results show that the discharge of debris flow decreases gradually from upstream to downstream, even there is no
Sabo dam. Besides, in the case of construction of dam, closed-type Sabo dam will have more efficiency than slit-
type Sabo dam. In the Mong Sen bridge area, when constructing a closed Sabo dam with a height of 10 m, the
discharge of debris flow can be significantly reduced.

Keywords: debris flow, Sabo dam, simulation, Kanako 1D.
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