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Panh gi4 6n dinh suon doc khu vuc truot
|6 phuong B’Lao, thanh phd Bao Lac, tinh
Lam Dong va dé xuat cac giai phap phong

chong

e Bui Trong Vinh
e Nguyén Sanh Ha
e Nguyé&n Huynh Théng

B6 mon Tai nguyén Trai Dat va M6i truong- Khoa Ky thuat Dia chat va Dau khi, Truong Pai hoc

Bach khoa, PHQG-HCM

(Bai nhdn ngay 10 thang 8 nam 2015; hoan chinh sua chita ngay 15 thang 10 nam 2015)

TOM TAT

Bdo Léc 1a mét trong hai thanh phé ciia
tinh Lam Pong, nam trén cao nguyén Di Linh —
Bdo Loc, ¢ do cao 800 — 1000m, cé dia hinh kha
hiém tré véi nhiéu doi ni cao va dac.

Hién tai, qua khao sat va thu thdp trong
khu vuc truot lo véi dién tich khodng 1.2 ha,

thdy xudt hién nhiéu vét miet sup lam hw hong

cac cong trinh nha cua nguoi ddn trong khu vuc.

Tac gia da xac dinh c¢é nhiéu nguyén nhan gay
truot lo nhu dia mao, dia tdng suon doc, vt
ligu cdu tao swon doc, dia chat thiy van, khi
hau... Tuy nhién, nguyén nhan chinh la do hogt
déng béc dat 1dam mat bé phan dp & chin swon
doc két hop véi su gia tang do am trong dit do
lirgng muea [om [Am gidm sirc chong cdt cia dat
da.

Duea va0 S6 liéu dia chat phan tich dwoc tir
Vi tri truot lo dd Khao sdt, tic gia ung dung

phan mém GeoStudio véi module SLOPE/W dé
kiém toan dé on dinh cia suon déc theo cdc mat
cat. Két qua cho thay swon doc on dinh vao mia
kho véi hé s6 an toan (FS) toi thiéu 1a 1.474,
vao mia mua swon doc mat én dinh véi hé s6 an
toan (FS) toi thiéu [a 0.896 img véi mé hinh c6
Su hién dién muc nuoc ngﬁm. Cdc hé s6 an toan
t6i thiéu cia mé hinh c6 sy hién dién muc nude
ngam duwoc biéu dién theo khodng cdch giita cdc
mdt cdt swon doc, cho thdy chiing c6 moi twong
quan Vvéi nhau theo mét ham quan hé véi hé so
twong quan (R?) 1a 0.9915. Két qud néi suy tir
ham quan hé ndy cho thdy bé réng viing khdng
on dinh treot hay bé réng khoi triegt 13 35.1m.

Vi cdc két qua nghién ciru dat duoe, tdc
gid da dé xudt nhiéu gidi phdp co tinh kha thi dé
on dinh swon doc nham giam thiéu tac dong cia
trueot lo cho khu viee nghién Ciru.

Tir khéa: trueot 16, 6n dinh swon doc, sire chong cdt, Bao Loc, Lam Pong, hé sé an toan, SLOPE/W
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1. TONG QUAN KHU VUC NGHIEN CcUU
1.1 Vi tri dia ly
Vung nghién ctu (Hinh 1) la phuong B’Lao,
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Hinh 1. Khu vyuc nghién ciru

1.2 Pic diém dia hinh

Khu vuc nghién ctru nam trén ving cao
nguyén Di Linh - Bao Loc, c6 dang dia hinh doi
dbc véi do cao tir 800m dén 1000m, bi phén cit
boi cac hé thong song sudi kha day, binh quan
0.9 - 1.1km/km?.
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Hinh 3. So db dia hinh viing nghién ctru

thanh phé Bao Loc, tinh Lam Dong. Khu virc xay
ra truot 1¢ dat dwoc khoanh ving nhu trén Hinh 2.

Hinh 2. Khu virc Xay ra truot 16 dét

1.3 Pic diém khi hau — lwgng mua

Luong mua trung binh nam dugc ghi nhan
theo két qua cua tram quan tric Bao Loc tir nim
2010 dén 2013 la 2763mm.
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Hinh 4. Lugng mua thanh phé Bao Loc

1.4 Pic tinh co ly dat da

Trong pham vi d6 su 20m tir trén xudng
dudi gap cac thanh tao dat da gom: vo phong
héa bazan va 16p dat sét mau xam trang, xam
vang, nau do. Do hoat dong boc dat san 1ip nén
2 16p dat nay déu 16 ra ngoai bé mat, tac gia tién
hanh liy 4 miu dat nguyén dang, mdi l6p lay 2
mau dit tai 4 vi tri & d6 sau khoang 1m sau khi
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dao sau xudng. Tinh chat co 1y chii yéu cua 2
|6p dat d4 nhu sau:

+ Lép 1: vo phong héa bazan: Sét Ian
laterit va tang lan, mau nau do, bé day thay doi
theo dia hinh, phan bb dén d6 sau khoang 15m.
Gié tri trung binh céc chi tiéu co 1y nhu & Bang
1.

+ Lop 2: Sét mau xam tring, xam vang,
ndu do, trang thai nira cang, phan bb ngay dudi
16p phong héa bazan. Gia tri trung binh cac chi
tiéu co ly nhu ¢ Bang 1.

2. HIEN TRANG VA NGUYEN NHAN
TRUQT LO

2.1 Hién trang

Khu vuc truot 16 ¢6 dién tich khoang 1.2ha,
trong khu vuc xuét hién cac vét nut sup kéo dai
tir 30m dén 60m, theo phwong Bic — Nam, chiéu
rong vét nut tir Sem dén 30cm, sup sau khoang
0.5m dén 1m. Céc vét nut sup nay cit ngang qua
nha & caa nguoi dan, 1am nha cta bj bién dang.

Khéi truot c6 bé rong khoang 150m, chiéu
cao khoang 20m, dugc phan thanh 6 bac mai
déc voi chidu cao mdi bac thay dbi khoang tir
2m dn 6m, géc doc dao dong tir 60 — 70°.
Hudng truot la hudéng tu Tay sang DPong, tir
dinh suon xubng chan suon déc.
2.2 Nguyén nhan

Do su thay d6i dia hinh l1am giai thoat ung
suit trong dat, néi cach khac I1a do hoat dong
khai thac dat dé san Iap mat bang & chd khac da
lam cho khu vuc mit di bé phan &p ¢ chan suon
déc.

Do khu vuc ¢6 lugng mua 16n nhung
khéng déu tap trung vao céc thang 6, 7, 9 va 10.

Do cac bac mai déc co do dbe qué Ion, bén
canh d6 diéu kién thanh phan vat lidu bo roi 1a
mot didu kién thuan loi dé hién twong truot xay
ra.

Bang 1. Bang tong hop chi tiéu co 1y cac 16p dat

Giatri
Chi tiéu Pon vi
Lépl | Lép2
Thanh phan hat:
San séi 12.6 0
Cat % 10.5 34.1
Bui 31.7 15.6
Sét 45.2 50.3

Do 4m tu nhién

% | 4467 | 25.7
(W)

Dung trong ty

8 1
ahién (yo) g/lcm 1.69 .93

kho
Dungtrong ko | yems | 147 | 154

(v¥)

Ty trong (As) 2.80 2.71
Do bao hoa (G) % 89.9 | 920
Do rong (n) % 58.1 43.1
Heé s6 rdng (e) 1.389 | 0.756
ﬁ/\/k:)han chay % | 655 | 473

Gi6i han déo (Wg) | % 284 | 200

Chi s6 déo (lg) % 371 | 273

Do sét (B) 044 | 021

Luc dinh két (C) | kG/cm? | 0.243 | 0.356

GOc ma sat trong

do 13032’ | 15937’
(¢)
Heé sb nén Itn
cm?/kG | 0.061 0.029
(a1-2)
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Hinh 5. Budng cong cip phdi hat

Hinh 6. Vét niit sup trueée can nha s6 Hinh 7.Vét niit sup trong can nha sé 135/33/7A,
135/33/15, rong 30cm, sup sau 50cm rong 30cm, sup sau 60cm

Hinh 8. Céc vét niit syp lam bién dang trong nha
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Hinh 9. Hinh dang suwon déc

Dit liéu déu vio

Dung trong te nhién
cua dat (ym)
Goc ma st trong
ctia 8t (gw)
Luc dinh cia dit

(Ca)

Hinh dang sudn dde

theo cic mit cit
AA’, BB, CC’,
DD’ va EE’

Két qui diu ra

Hinh 10. Khu vue truot 16 bi boc dat

Dir liéu dau vio

Dung trong bdo cua
it (za0)

Gbc ma sat trong

bio hoa cia dat (oon)

Hé 6 an todn va cung
trwot nguy hiém nhat
theo cde mit cit AA",
BB’,CC’, DD’ va EE’

g voi mua khé

Lyc dinh bado hoa
cia dat (Cyp)

Hinh dang sudn déc
theo cdc mat cat
AA’ BB’, CC’, DD’
vaEE’

— [ ]

Hinh 11. So d bé tri cac mat cit trong khu vue truot 16

Két qui diura

Hé 56 an toan va cung
trugt nguy hiém nhéit
theo cac mit cat AA™,
BB, CC’, DD’ v EE’

mg v6i mia mua
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Bang 2. CAc gié tri tinh toan cua céc 16p dat

, . Yin/Ybh @tn/Qbh Citn/Coh
Lép dat Tén dat da
(kN/m?®) (d9) (kPa)
1 Sét 14n san soi laterit, ndu do, déo cung 16.9/17.5 13.5/11 24.3/14
2 Sét, xam trang, xam vang, nau do, ntra cing 19.3/19.7 15.6/14 35.6/23.2
3. PANHGIA ON PINH SUON DOC KHU dat nay khong 6n dinh.

VUC NGHIEN CUU

3.1 Xay dung mé hinh swon déc theo cac mit

cat
3.2 Dir ligu dau vao

So dd bd tri cac mit cét trong khu vuc
trugt 16 (Hinh 11)

Tai trong bén ngoai la 11kN/m?

Heé sb dja chan K, Ia 0.025

Muc nuéc ngam: ¢ do sdu 7m va xuit 1o
tai chan méi déc thir 3 tinh tir trén xudng cua cac
mat cat suon déc.

Céc thong sb dau vao tir két qua thi
nghiém (Bang 2)
3.3 Phan tich két qua

M6 hinh suon dbc tng véi mua khd cho
két qua 1a cac hé sb an toan nho nhat cua cac
mit cit dao dong trong khoang tir 1.474 dén
2.146, ching to suon déc dang & trang thai 6n
dinh tng voi thoi diém vao moa kho.

M6 hinh swon dbc tng véi mua mua cho
két qua 1a cac hé sé an toan nho nhat cua cac
mit cat dao dong trong khoang tir 0.896 dén
1.269. Ung Vvéi thoi vao mua mua cic mat cit
AA’, BB’, DD’ mét 6n dinh, ¢ nguy co trugt

1&; nguoc lai, cac mat cat CC’, EE’ 6n dinh truot.

Nhu vay, bé rong suon déc khong on dinh 1a

khoang cach tir mat cat BB’ dén mat cat DD’.
Cung truot nguy hiém nhét chia yéu phan

bé trong 16p dit d6 bazan (16p 1), chuang to l6p

Hinh 12 cho thiy hé sé an toan (FS) cua
c4c mat cat tang 1én khi cang cach xa mat cit
trung tim AA’ vé hai phia ria cua khéi truot.

——FS mua khé —=8—FS mua mwa
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Hinh 12. B4 thi biu din FS theo khoang cach

3.4 Dy b&o bé rong xay ra trwet I6 vao mua
muwa

Dé du béo bé rong xay ra truot 16 cua swon
déc vao mua mua, tic gia xay dung hé truc toa
d6 biéu dién sy thay ddi cua cac hé s6 an toan
nhé nhit cua cac miat cat tng voi mua mua dugc
tinh theo phuong phap Morgenstern — Price theo
khoang cach giita cdc mat cat voi nhau dudi
dang mot ham sé toén hoc (hinh 13). Két qua
cho thdy ham quan hé gitra hé s6 an toan nho
nhét (FS) theo khoang cach (D) xéc dinh dugc 1a
FS = 0.0003D? + 0.0007D + 0.9077, véi hé sb
twong quan 1a R? = 0.9915.

Giai phuong trinh FS = 0.0003D2 +
0.0007D + 0.9077 khi FS = 1 d tim gia tri D.
Két qua tim dwoc la D c6 hai gia tri twong ting
la -18.7m va 16.4m. Vi vay, bé rong pham vi
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xay ra truot 1a 18.7 + 16.4 = 35.1m. Két qua
dugc biéu dién nhu hinh 29 cho thdy vao mua
mua thi ving | 1a ving Xay ra trugt 16 va vung 1
1a viing bi anh huong truot 6. Hinh 30 cho thay
pham vi thuc té viing xay ra truot 16 (ving 1) va
ving bi anh huong truot 16 (vang 11).

—4—FSmuakhd —=—F$ muamwa —— Ham quan hé FS theo khoang cach
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Hinh 13. B4 thi xac dinh ham quan hé giita FS theo
khoang cach

Hinh 14. B4 thi du b4o bé rong xay ra truot I¢ vao
mua mua

Hinh 15. So d4 khoanh viing xay ra trot 1& (1) va viing bi anh huéng trwot (1)
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Hinh 16. Lip dt bién canh béo trong khu vie truot I

4. PE XUAT CAC GIAI PHAP PHONG
CHONG
4.1 Giai phap phi céng trinh

Tuyén truyén rong rdi cho ngudi dan nhan
thie tam quan trong, cac hiém hoa do tai bién
truot 1o gdy ra dé c6 bién phap phong tranh

Lap dat cac bién canh bao truot 1o trong
khu vuce dé canh bao voi nguoi dan

So tan va tai dinh cu chd khac cho nhiing
ngudi dan c6 nha ctra bi thiét hai do trugt 16 gay
ra

Khong khai thac vat liéu ¢ chan suon déc,
xay dung cac cong trinh nha & nim trong pham
vi khéi truot.

Tao tham thuc vat (co, cdy trong) trén bé
mit toan b khoi truot

Tién hanh Iap cac vét nut trén bé mat bang
cé4c vat ligu khdng thim dé khong cho nude mua
ngam xudng
4.2 Giai phap céng trinh

Xay dung hé théng céc ranh thoat nudc &
cac do cao khac nhau, duoc bd tri cd hé thdng
theo phuong doc va phuong ngang cua khdi
truot, véi muc dich 1a dé thoat nuée mua, khong
cho nudc mua ngdm xudng hoic chay vao cac
vét nut.

Ha thap muc nuéc ngam bang céch lap dat
hé thong cac 6ng thoat nudc ngang hoic hoi
nghiéng V& phia chan suon doc cua khéi truot,
hodc xay dung cac giéng thu nudc két hop voi
Viéc bom hut nuéc.

Xay dung cac cong trinh chéng d& nhu
tuwong chin, bé phan ép, tru coc, gia ¢b bang neo
giit, hoic két hop hai hay nhiéu cong trinh
chéng d& véi nhau.

Lap dat hé thong canh bao sém tham hoa
truot o trong khu vuc.

5. KET LUAN

Dua trén cac dir liéu tir két qua thi nghiém
va khao sat trong khu vuc nghién ciru, ttng dung
phan mémSLOPE/W dé danh gia on dinh suwon
déc trong khu vuc nghién ciru theo 2 mua (moa
kho va mua mua) vai két qua dang tin cay, dong
thoi du bao dugc bé rong xay ra truot 1o cua
khéi truot vao mua mua. T do, tac gia dé xuat
céc giai phap phong chéng truot hop 1y cho khu
vuc nghién cuu.

Loi cdm on: NhOm tac gia chdn thanh cam
on Truong dai hoc Bach Khoa — DH Quéc Gia
Tp. HCM d& hé tro kinh phi thuc hién dé tai
“Co ché sat 16 dat mét s6 khu vuc thudce tinh
Lam Pong va dé xudt gidi phdp giam thiéu” ma
s6 dé tai: T-PCDK_2015-38.
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Assessment of slope stability at landslide
area in B’LaoWard, Bao Loc city, Lam
Dong province and solutions to prevent

landslide

e BuiTrong Vinh
e Nguyen Sanh Ha
e Nguyen Huynh Thong

Dept. of Earth Resources and Environment, Faculty of Geology and Petroleum Engineering,

University of Technology, VNU-HCM

ABSTRACT

Bao Loc is one of two cities of Lam Dong
province. Located on Di Linh — Bao Loc plateau
about 800 — 1000m elevation, Bao Loc has the
complex mountainous terrain.

The authors have surveyed and collected
information and samples in the landslide area.
This area occurred the cracks, damaged several
buildings within 1.2 ha. The authors have also
identified causes of landslide such as
geomorphotogy, stratigraphic slope, slope
materials, hydrogeology, climate, etc. However,
the main cause was soil extraction activities at
toe of slope which lost the counterweight berm,
associated with the moisture increase of soil due
to heavy rainfall in rainy season. It reduced the
shear strength of slope materials.

Based on data analysis of surveyed
location, the authors applied GeoStudio
software by SLOPE/W module so as to calculate

the slope stability under the sections. Analyzed
results showed that the slope was stable in dry
season with the minimum factor of safety (FS)
around 1.474, in rainy season the slope was
unstable with minimum the factor of safety
around 0.896 commensurate with groundwater
present model. The minimum factors of safety in
the model with the appearance of groundwater
table are represented by the distance among the
slope sections following the relationship
function with correlation coefficient (R?) is
0.9915. According to the interpolated result
from the relationship function showed that the
width of unstable area or the width of sliding
mass is 35.1m.

As the obtained results, the authors
proposed realizable solutions to stabilize the
slope in order to minimize the effect of landslide
at the study area.

Keywords: landslide, slope stability, safety factor, shear strength, Bao Loc, Lam Dong, SLOPE/W
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