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KET QUA DU'BAO VA NHAN DANG NGUY CO TRUQT LO
CHO CAC KHU TAI PINH CU THUY PIEN SON LA

Phiing Vinh An, Nguyén Pinh Hii,
Té Quang Trung, Tran Qudc Linh
Vien Thuy cong

Tém tit: Vi nhiéu nguyén nhdn khac nhau, tinh trang truot lo dat tai khu tdi dinh cu thuy dién
Son La ngay cang dién ra bat thiong, gdy thiét hai I6m vé nguoi va co so ha tang. Vi vy, viéc
nghién ciru dy bdo nguy co, nhdn dang hinh thirc truot 16 doi véi cdc khu tdi dinh cw nay, dé cé
gidi phdp xir Iy, phong ngira kip thoi la hét sikc can thiét. Bai bdo nay dé cdp dén két qua dw bdo va
nhan dang nguy co truot lo khu tai dinh cw thuy dién Son La.

T khéa: Phwong phdp nhin dang nguy co trieot 16 mdi doc; gidi phdp bdo vé, phong ngira sém
sat 16 mdi déc; Khu tdi dinh cu thuy dién Son La;

Summary: Because of various reasons, the situation of landslides in the resettlement areas of
the Son La hydropower plant has become more abnormal, causing great damage to people and
infrastructure. Therefore, the study of risk prediction and identification of possible landslides for
these resettlement areas, in order to have timely treatment and prevention solutions, is essential.
This paper discusses the results of forecasting and identification of landslide risk in the
resettlement area of Son La hydropower plant.

Keywords: Method of identifying the risk of slope landslide; The solution for early protection
and prevention of anti-landslide; The resettlement areas of the Son La hydropower plant;

1. PAT VAN BE vdy, viéc phat trién va Gmg dung mot phuong

Truot 16 dat d4 1a mot trong nhitng loai hinh ~ Phap nhan dang nguy co truot 16 dva trén co so

thién tai gdy ra hau qua ning né ddi véi khu
vuc dan cu tai dinh cu (TPC) thiy dién Son La
[2]. Nhim phong ngira va giam b6t hau qia do
truot 16 dat da gay ra, di c6 nhidu phuong phap
[1][2] [4] da dugc nghién clru, ting dung ¢ Viét
Nam nhu xay dung ban dd canh bao truot 10,
thiét 1ap cac tram quan tric thoi gian thuc,
phuong phap dua trén mé hinh dia ky thuat,
v.v... Tuy nhién, trong diéu kién dic thu cua
cac khu TPC thuy dién Son La viéc ap dung
cac phuong phap nay, c6 nhiing ton tai, han ché
nhat dinh vé mit k¥ thuat hodc gia thanh. Vi
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nén tang vé cac diéu kién dir liéu d3 biét cho
cac khu TDC 1a can thiét [1] [3].

2. CO SO KHOA HQC PHUONG PHAP
NHAN DANG NGUY CO TRUQT LO

Noi dung cta phuong phap xuit phat tir bon
diéu kién ddc thu vé phuong phap bé tri, dang
két cdu co s& ha téng, diéu kién tu nhién va
hiéu biét vé khu vuc sinh séng cua khu TDC
thuy dién Son La [1] [3] [5], nhu sau:

2.1. Pic diém nhin dang nguy co truot 16

Phuong phap nay khong cé hi€u qua trén khu
vuc ¢6 dién tich rong, thiéu hiéu biét vé diéu
kién ty nhién khu vye, nhung lai cé hi€u qua
dbi v6i mot vi tri khu dan cu xac dinh, c6
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pham vi hep, c6 su hiéu biét vé diéu kién tu
nhién, xa hoi trong mot khoang thoi gian dai
sinh sdng nhu cac khu TDC thity dién Son La.
Cu thé:

a. Vé dieu kién dia hinh

Trong pham vi ctia mot khu TDC nhit dinh, c6
thé phan biét bang mat thuong dé danh dau
nhitng vi tri c6 mai dbc/suwon dbc cao, d6 dbe
mai 16n. C6 hay khong c6 tham phu thyc vat.
Sau d6 ddi chiéu véi ban do thyc té (hién nay
ban d6 ty 1¢ 1:10.000 hoic st dung google
map) ciing c6 thé xac dinh dugc so bo do cao
va ty 1é mai déc.

b. Vé co sé dir liéu vé dia chat va dia chat
thiy van

Hau hét tai cac khu TPC thiy dién Son La déu
da duoc xay dung co sé ha tang, it nhat 1a cong
trinh dan dung hoac duong giao thong, do do it
nhiéu déu c6 tai liéu khao sat dia chat. Hon nita,
viéc ddo mong cac cong trinh xay dung déu lam
15 cau tric dia chét trong pham vi TDC. Do vy,
trong truong hop can thiét ciing c6 thé sir dung
dé nhan dinh kha ning truot 16 (trong khu vuc
nhit dinh, truot 16 hdu nhu chi xdy ra trong
pham vi mot loai dat da nao d6. Ngoai ra, trong
mot pham vi khu vuc TPC xac dinh, cac khu
vuc ctia mai déc/suon ddc b hién tuong xuét 16
nude ngam thuong xuyén hodc xuét hién theo
muia, hau hét déu duoc phat hién.

¢. Vé cac dau hi¢u nguy hiém da xuat hién:

Trong mot khu vuc TBC nhét dinh, viéc xuét
hién cac d4u hiéu xay ra trugt 1& nhu dot nhién
xudt hién hién tuwong diy trdi trén duong,
mong cong trinh ha tang, v.v... hau nhu déu
dugc phat hién. Véi nhiing vi tri ¢6 kha nang
xay ra khoi truot 16n, nguy hiém thi viéc quan
trac dién bién cac dau hiéu nay la bét budc,
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bang nhiéu phwong phap khic nhau, tir quan

sat bang mét thuong dén quan tric hién dai.

d. Trwong hop c6 ngwomg mwa cé lién quan
dén trwot 16’ da xay ra trong lich sir:

D6i véi mot khu TDC nhat dinh, hau nhu
trong lich str, déu c¢6 nhiing vu truot 10 [2].
Céc két qua nghién ctru déu cho théy, cac vu
truot 16 hodc da lin nay déu c6 lién quan dén
mua. C6 02 yéu té anh hudng: (1) Cuong do
mua; (2) Thoi gian mua. Trugt 16 chi xdy ra
khi cuong d6 mua dat dén mot ngudng nao do,
hodc luong mua sau mot thoi gian dat dén mot
gi4 tri ndo d6. Phan tich tai liéu mua c6 thé xac
dinh dugc gidi han mua (ngudng gia tri) giy
ra trugt 16 trong khu vuc TPC.

e. Truwong hgp Kkhong xac dinh dwge
nguéng mua lién quan dén truet 16

Trong truong hop trong lich sur chua co trugt 16,
hodac c6 truot 16 nhung khong xac dinh dugc
ngudng mua lich st, c6 thé sir dung md hinh
toan dé xac dinh ngudng mua giy ra trugt 1o
bang cach sir dung céc tai liéu dia hinh, dia chat,
dia chét thuy van da c6. Pong thoi can ctr vao tai
liéu mua thu thap dugc ban dau, xay dung céac
quan hé luong mua va thoi gian nhu mua 1
ngay, mua 3 ngay, mua 5 ngay, v.v...va st dung
cac dit liéu nay cho mé hinh toan, tinh thtr nhiéu
1an tir 6 x4c dinh ngudng mura truot 1.

2.3. Xay dung quy trinh duw bdo nguy co va
nhin dang hinh thirc trugt 16

Quy trinh nhan dang nguy co trugt 16 cho cac
khu TPC, trudc hét dua trén nhitng hiéu biét
kha rd dbi v6i cac khu TPC thuy dién Son La
[1]. Cu thé, tir diéu kién dic thu vé phuong
phap bd tri, dang két cAu co s& ha tﬁng, diéu
kién tu nhién va dac thu khu vuc sinh séng cua
khu TPBC, xem Hinh 1.
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Nhan dang hinh thai khu TBC

Hién trang vung nghién ciiu

!

Xay dung Bé tiéu chi nhan dang trugt 18:

- Y&u t6 d6 déc

- Y&u t6 cao d6 tuyét déi vi tri khu dan cu

- Y&u t8 chiéu day tan sudn tich

- Y&u t6 dac diém vé phong héa

- Y&u t6 lugng mua trung binh nam vi tri danh gia
- Xac dinh trong s6 cac yéu té

!

Xac dinh vij tri va vé dlbng bao
cac diém TDC va dlbng bao
viing anh h[Bng cho méi diém THC

)

Xac dinh thdng s6 dau vao tir hién trang méi diém TDC:
- Xac dinh d6 déc

- X&c dinh cao do tuyét dai vi tri khu dan cu

- X&c dinh chiéu day tan sudn tich

- Xac dinh dac diém vé phong hba

- X&c dinh lugng mua trung binh nam vi tri danh gia

L

diém TBC

Xac dinh diém chuén hoa véi
méi yéu t& anh h[Bng cho tiing

Téng hop diém danh gia nguy co
trbt 18 cho méi diém THBC
Khuyén céo hinh thic trlot 1&

So sanh

Téng hop diém danh gia

Két qua du bao

Hinh 1: So dé quy trinh nhdn dang nguy co truwot 16 khu TDC thiy dién Son La

Buée 1: Tir sé liéu thuwe dia xay dung bd
tiéu chi nhan dang [1] [3] [5]

- Di thyc dia, xac dinh nhiing vi tri c6 nguy co
truot 10 cao. Sau do két hop voi ban d6 dia
hinh khu vuc hodc cac loai ban dd khac (néu
phtt hop), ciing c6 thé tién hanh khao sat dia
hinh, néu can muc do danh gia chinh x4c cao.
Tir d6 nhan dang (xac dinh) cac yéu t6 nhu do
cao; do déc mai. Déng thot1 nhan dang cac dau
hiéu nguy hiém tai cac vi tri dang xem xét (néu
¢6), nham hd trg thém thong tin khi quyét dinh
danh gia nguy co truot 16.

- Thu thap tai liéu dja chét, dia chat thuy vin

(hau nhu cac khu TPC déu c6, vi da trai qua
thoi gian khao sat thiét ké va thi cong). Néu
can thiét, ciing co thé tién hanh khao sat dja
chat, ¢ xac dinh. Tir d6 nhan dang (xac dinh)
cac yéu t6 nhu ciu tric dia chit (vo phong
hoa, tﬁng tan, suon tich).

- Xem xét lugng mua trung binh nhiéu nam,
dé du doan lwong mua c6 thé s& xay ra trong
cung thoi ky (nham du bao truot 16 mot cach
twong dbi). Hodac xem du bao mua (dé nham
du bao truot 1o ngén han, chinh xac hon).

- Xay dung b tiéu chi nhan dang nguy co
truot 16 du trén cac yéu td: do dbc; cao do
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tuyét ddi cua dia hinh; vo phong hoéa; ting
phu tan suon tich; lugng mua trung binh
nam, v.v...

Budéc 2: Chuan héa cac tiéu chi nhin dang

- Cac chi tiéu danh gia phai dugc chuin hoa
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theo mot thang diém chung dé chang c6 thé so
sanh duoc voi nhau. Pé don gian viéc tinh
toan, chia cic 16p trong mdi chi tiéu thanh 3
cép nhay cam ddi voi qué trinh truot, 1o dat,
xem Bang 1.

Bang 1: Thang diém chuin héa

Nhém doi twong Mikc d§ nhay cam Pi¢m danh gia
Nhém 1 Cao (C) 9
Nhém 2 Trung Binh (TB) 6
Nhom 3 Thap (T) 3

Buwéc 3: Tinh toan trong sé

Str dung phuong phap phan tich cip bac cia
Saaty-Saaty’s Analytical Hiearchy Process
(AHP). Viéc tinh toan trong sé dugc thyc hién
khi chia tirmg gi4 tri trong moi cot cia ma tran
cho tong sb gia tri trong cot do, diéu nay s&
cho mdt ma trdn maéi voi cac gia tri nam trong
khoang tir 0 dén 1. Gia tri trung binh trén mdi
dong ciia ma tran tuong tmg vdi trong sd ciia
chi tiéu nam trén dong do.

Ra quyét dinh danh gia kha ning trugt 10
(trong mot s6 trudng hop ciing co thé phan
doan quy mo va dang khéi truot s& xdy ra).
Trong budc nay ciing can tham khao thém céac
thong tin khac (néu c6), chang han nhu cac
dau hiéu c6 anh hudng dén truot 16 tai cac vi
tri dang xem xét.

Budc 4: Du bao nguy co trugt 16 va nhan
dang hinh thire trugt 16

Tinh toan gia tri LSI cho mdi diém déan cu
thong qua cac ti€éu chi nhan dang xay dung
trong budc 2 va trong so tuong ung ta co:

LSI=0.4691*A+0.0462*B+0.1856*C +0.1773
*D+0.1219*E

Voi: A, B, C, D, E tuong tng la gia tri chdm
diém cua céc yéu td do dbc, cao dd tuyét ddi
dia hinh, v6 phong hoa, ting phu tan sudn tich
va mua.

- Dy bdo nguy co truot lo dua trén diém LSI:
Khi LSI < 4,5 - Nguy co "Thap"; LSI = 4,5 =
7,5 - Nguy co "Trung binh" (TB); LSI > 7,5 -
Nguy co "Cao".

- Nhdn dang hinh thicc va quy moé truot lo Khi
bé day tang phu tan suon tich < 3.0m chi xay
ra tryot tinh tién; Khi chidu day tang phi >
3.0m xay ra trugt hon hop hoit trugt xoay.
Céc sb lidu thu thap trong qua trinh nghién ciru
cho thdy, truot xoay thuong xay ra & vi tri 6
16p phu day va 16p phong héa hoan toan, quy
mo khéi trugt 1on. Trugt tinh tién thuong & 16p
phii mong trén nén cimg (d4 gdc, phong hoa
yéu dén vira), quy mé khéi truot tir nho dén rét
nho. Truot hdn hop thi ndm trung binh gitta 2
loai trugt tinh tién va trugt xoay, quy md dang
trugt nay ¢ muc vua.

Nhan xét: Doi véi khu TPC thuy dién Son La,
tht ca céc tiéu chi nhan dang déu da duoc xéc
dinh, c6 thé xem déy 1a céc tiéu chi bat dinh, trir
tiéu chi luong mua. Do vay, khi c6 du bao trude
vé luong mua thi c6 thé sir dung dé du bao kha
nang truot 16 s& xay ra. Dong thoi cling c6 thé
du béo duoc hinh thirc va quy mé khdi truot.

3. AP DUNG THU CHO KHU VUC
NGHIEN CUU

3.1. Cac tai liu diu vao phén tich cho cic
xa TPC thiiy di¢n Son La
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- Ban do s6 d6 cao DEM (30m) cac tinh Dién
Bién, Son La, Lai Chau.

- Lap ban d0 doc ddc dia hinh dya vao ban dd
s6 DEM.

- Ban d6 vo phong hoa.
- Ban d6 dia chét khu vuc.

- Cac sb lidu thu thap duoc tir cac diém 19,
cac khoi truot 16 da ghi nhén trong vung
nghién ctru.

- V¢ tai liéu mua thi s dung lugng mua trung
binh ndm cta céc tram mua dién hinh (huyén

Muong Lay, huyén Tuan Gido, huyén Muong
La, huyén Thuan Chau, huyén Quynh Nhai,
huyén Mai Son, huyén Séng M3, huyén Mdc
Chau, thanh phd Son La, huyén Muong Té -
Nam Nhun, huyén Sin H9, ...) dé danh gia kha
nang xay ra, cting nhu hinh thirc va quy mo
truot 16.

3.2. Két qua tinh toin du bao nguy co, hinh
thirec va quy mo truwot 16

Két qua tinh toan du bao nguy co, hinh thirc va
quy mo trugt 16 nhu trong cac Bang 2, Bang 3
va Bang 4.

Bing 2: Dy bao nguy co, hinh thitc va quy mé truwot 16 cac diém TDC tinh Lai Chau

N Két qua dw bao

STT | PIADPIEM
Nguy co Loai hinh Quy mo

A Huyén Sin Ho
| X4 Nam Hin Cao Hon hop, Xoay TB-Lén
1 Nam Hen 1 Cao Hon hop Nho-TB
2 Nam Hn 2 Cao Hon hop Nho-TB
3 Ndm Hin 3 Cao Hon hop Nho-TB
Il Xa Cin co Cao Hon hop TB-16n
1 Can Co 1 Cao Xoay Lon
2 Can Co 2 B Hon hop Nho-TB
3 Can Co 3 B Hon hop Nho-TB
" X3 Nam Ma Cao Hon hop Nho-TB
1 Ndam Ma 1 Cao Hon hop Nho-TB
2 Ndam Ma 2 Cao Hon hop Nho-TB
3 Ndm Ma 3 Cao Hon hop Nho-TB
v Xa Nam Cha Cao Xoay Lén
1 Nam Cha 1 Cao Xoay Lon
2 Nam Cha 2 Cao Xoay Lon
3 Ndam Cha 3 Cao Xoay Lon
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Bang 3: Dy bao nguy co, hinh thirc va quy mé truot 16 cac diém TDC tinh Dién Bién

) Két qua du bao
STT DIA DIEM
Nguy co truot 16 Loai hinh truot 16 | Quy mé trwet 16

| X4 Tua Thang Cao Hon hop, Xoay TB-Lén
1 Tua Thang 1 Cao Xoay Lon

2 Tua Thang 2 Cao Xoay Lon

3 Tua Thang 3 Cao Xoay Lon

I Xa Lay Nua Cao Xoay TB-16n
1 Lay Nuea 1 Cao Hon hop Nho-TB
2 Lay Nua 2 Cao Xoay Lon

3 Lay Nua 3 B Tinh Tién Nho

Bang 4: Du bao nguy co, hinh thitc va quy md truwot 16 cac diém TPC tinh Son La

KET QUA
STT PIA PIEM
Nguy co trugtlé | Loai hinh trugt 16 Quy mo truwgt 1é

I | Xa Nam Gion TB Hon hop, Xoay TB-Lén
1 | Nam Gién 1 TB Tinh Tién Nhé

2 | Nam Gion 2 TB Hon hop Nho-TB
3 | Nam Gion 3 TB Hon hop Nho-TB
Il | Xa Mudng Bu B Hon hop, Xoay TB-Lén
1 | Mwong Bii 1 TB Hén hop Nho-TB
2 | Muong Bii 2 TB Hén hop Nho-TB
3 | Muong Bii 3 TB Hon hop Nho-TB
I | Xa Muong Chum B Hén hop, Xoay TB-Lén
1 | Muwong Chium 1 TB Hén hop Nho-TB
2 | Muong Chim 2 TB Hén hop Nho-TB
3 | Muong Chim 3 TB Hon hop Nho-TB
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5. KET LUAN VA KIEN NGHI

Truot 16 1a mot trong nhiing nguyén nhan gay
ra thiét hai 16n vé tinh mang, tai san cho cac
khu tai dinh cu thiy dién Son La ké tir khi
ngudi dan trong 1ong hd duoc bd tri vé sinh
song trong cac khu TPC. Bién phép phong
nglra hitu hiéu nhit 1a du bao duoc nguy co
truot 16 xay ra, dé co giai phap xu 1y thich
hop. Do vay, xuét phat tir két qua diéu tra thyuc
dia va phan tich cac vu trugt 16 da xay ra,
nghién ctru da phan tich lam r6 hinh thirc pha
hoai va dic diém truot 16 lién quan dén cac
yéu td mua, dia hinh, dia chét, v.v... tor do
hinh thanh phuong phdp nhidn dang nguy co
truot 16 cho riéng khu TDC thuy dién Son La.
Phuong phap nay c6 vu diém 13 tit ca cac tiéu
chi nhan dang déu da duoc xac dinh, trir tiéu
chi lugng mua. Do vay, khi c6 du béo trude vé
luong mua thi co thé sir dung n6 dé dy bao kha
nang truot 16 s& xay ra. Pong thoi ciing co thé

TAI LIEU THAM KHAO

du bao duoc hinh thire va quy mé khéi truot.

Hién nay, két qua 4p dung phuong phap d6i
v6i cac khu TDC thuy dién Son La theo céac sd
lidu d4 co trong lich st cho thiy twong d6i phu
hop véi thyuc té, nhu da trinh bay & trén. Vé lau
dai, s€ st dung du bao mua dé du bao trude
nguy co, hinh thtc va quy mo trugt 1o ciia cac
diém TPC thuy dién Son La, nhim nang cao
hiéu qua viéc phong ngtra va xu ly truot 16.
Loi cam on

Bai bao nay 1a mot phan két qua nghién ciru cua
dé tai Nha nu6c “Nghién ciru phwong phdp nhin
dang nguy co trieot 16 mdi doc va dé xudt cac
giai phdp than thién voi moi truong, chi phi
thd}), su dung vat liéu va nhan cong tai ché, phu
hop vé6i khu viee ddn cw tdp trung thude cdc diém
di dan tdi dinh cw thuy dién Son La”, do Bo
Khoa hoc va Coéng nghé giao Vién Khoa hoc
Thuy lgi Viét Nam chu tri thyc hién.
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