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NGHIEN CUU NGUYEN NHAN GAY MAT ON PINH
MAI DOC SUON NUI VEN DUONG GIAO THONG
KHU VUC CAO NGUYEN LAM PONG

RESEARCH ON THE CAUSES OF INSTABILITY OF MOUNTAIN SLOPES ALONG
TRAFFIC ROADS IN LAM DONG PLATEAU AREA

Toém tét: TU ndm 2023 dén nay, khu vuc cao nguyén Lam
Dong da xay ra nhiéu vu sat trugt mai doc sudn nui, déi ven
dudng giao théng, gay nhiéu tén that cho théng thuong hang
héa, anh hudng doi s6ng xa hoi, thiét hai nén kinh té€ quéc dan.
C6 nhiéu nguyén nhan gay ra sat 16 nén dat khu vuc sudn nui
déi d6éc vao mua mua I trong thdi ky bién d8i khi hau. Nghién
cttu nay voi muc dich tim ki€m nguyén nhan chi tiéu co ly ctia
dat gay su sat 16, trugt nén dat mai doc khu vuc cao nguyén co6
cac suon doc bén dudng giao thong, khi nén dat bi bao hoa
nudc, dé co bién phap phong tranh, ngan ngtsa tai nan vao cac
mua mua, bao.

Tu khéa: Sudn ddc, sat I8, trugt dat, bao hoa nudc, 6n dinh
mai déc.

Abstract: In the Lam Dong plateau area recently, from 2023 to
present, there have been many places where the slopes of mountains
and hills along the roads have collapsed, causing a lot of damage to
the trade of goods, affecting social life, and damaging the national
economy. There are many causes of landslides in steep hill slopes
during the rainy season as well as during the period of climate change.
This study aims to find out the causes of physical and mechanical
properties of the soil causing landslides and landslides on steep
slopes in highland areas with slopes along roads when the ground is
saturated with water due to climate change in order to have measures
to prevent and avoid accidents during the rainy and stormy seasons.

Keywords: Slope, landslide, landslide, water saturation, slope
stability.
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1. Co s& nghién ctiu

Nghién cttu tim nguyén nhan sat 18, trugt dat nén khu vuc
sudn déc cao nguyén Lam Déng vao mua mua i trong thdi
gian vira qua can co cac diéu kién ty nhién nhu dia hinh, dia
chat, thay van khi hau. Cac diéu kién ty nhién nhu sau:

1.1. Diéu kién dia hinh

Hinh 1. Hinh énh dia hinh tinh Lam Béng
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Dia hinh déi déc tinh Lam Dong c6 cao d6 nén dia hinh
chénh léch tur Bdc xudng Nam, dia hinh c6 dé déc nén tuong
d6i 16n, nhu sau:

+ D06 déc cap | (d6 dée < 3%) chiém 0,53%.

+ D06 déc cap I+ Il (d6 dbc 3 — 10%) chiém 38,51%.

+ D6 dbc cap IV (d6 d6c 10 - 25%) chiém 36,67%.

+ D6 dbc trén cap V (d6 doc trén 25%) chiém 24,28%.

Nhdn xét vé thu'c trang dia hinh

- Pia mao 6 nhiéu tai bién tao diéu kién cho nudc mua xoi
mon va ngam tham vao nén;

- Bé mat cac cong trinh cé mai déc khong dugc bao vé
chéng x6i mon va sat truot;

- Bé mat nén c6 nhiéu khe do nudc x6i mon, ngay cang tang
dé x6i mon va tao ra nhiéu tai bién dia chat trong nén;

- Dia hinh dia mao khéng bang phéng nén c6 nhiéu mé dat
nén can trd thoat nudc, tang lugng nudc ngam tham vao nén.

1.2. Diéu kién dia chat

- Lam Doéng la mot trong nhing tinh cao nguyén c6 dac
diém nén dia chat tinh lién két kém, chl yéu la Bazan, do kién
truc dia chat, dia tang tao nén cac cau truc dia chat khéng dong
nhat, thuc vat nhiéu, 16 rdng trong nén dat chia nhiéu nudc
mua tham ngdm nhiéu nam, tinh chat co ly ctia dat nén c6 sy
thay d6i nhiéu do d6 bao hoa nudc.

- Dac diém dia chat: Nén dia chat tinh lién két kém, chl yéu
la Bazan, nhat la khi c6 mua I6n kéo dai, lugng nudc trong dat
bao hoa tang nhiéu, dan dén sat 18, truot, nut dat.

- Kién truc dia chat, dia tang tao nén cac cdu trac dia chat
khong déng nhat, cac cung trugt hinh thanh va mic d6 anh
hudng 16n, cdu tric dia chat nén nhu cac anh khao sét dia anh,
nhu sau:
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Hinh 2. Hinh anh cua bdo hoa nudc trong nén ddt khu vuc
nghién cau tir két qua khdo sdt dia anh

Nhdin xét vé dia chdt nén
- Nén dat co nhiéu khe nut trén bé mat dia mao, tao diéu
kién cho nuéc mua ngam tham vao trong nén dat, tich lay lau

HOC VIEN CAN BO QUAN LY XAY DUNG VA DO THI

ngay tao ra nhing tai bién nudc ngam bao hoa cho nén dat,
tang dé bao hoa trong nén dat, gidm kha nang chiu luc ctia nén
dat, tang nguy ca hinh thanh cac cung trugt.

- Khi d6 bao hoa nudc trong nén dat tang cao lam cho dung
trong dat tang, gidm gia tri goc ma sat trong ctia nén dat, giam
gia tri luc dinh cla dat.

1.3. Diéu kién thay van khi hau

- T ndm 2023 dén nay, trén dia ban tinh Lam Dong da xay
ra nhiéu dgt mua Ién gay ngap tai nhiéu dia phuong trong dia
ban tinh. Tran mua ngay 23/6/2023 c6 lugng mua 65mm trong
1 gid tai thanh ph6 Da Lat da lam nhiéu doan dudng (Phan Binh
Phung, T6 Ngoc Van, Tran Quéc Toan,...) xay ra tinh trang ngap
dudi Tm, nhiéu cay xanh bat géc, gay dé.

- Tran mua ngay 12/7/2023 c6 lugng mua 88mm trong 15
phut tai thanh pho Da Lat da lam gay ngap cac khu vuc thusng
xay ra ngap lut tai thanh phé Da Lat, huyén Buc Trong, Lam Ha.
Hién nay, toan tinh ¢ 73 vi tri b nguy ca bi ngap khi xay ra mua
I6n (ngudn: S& NN&PTNT tinh Lam Déng)

Nhdin xét vé thiy vdn khi hdu

- Lugng mua nhiéu va ngap nudc nhiéu noi nén dé bao hoa
nudc trong nén dat tang va lam cho cac chi tiéu ca ly cta dat
nén thay d&i theo hudng bat lgi.

- Can phai thi nghiém xac dinh cac chi tiéu co ly clia dat nén
theo d6 tang bao hoa nudc trong thiét ké va thi cdng cac cong
trinh vling suGn nui cao nguyén.

1.4. Ly luan xéc dinh kha ning chéng truot

Kha nang chéng trugt tinh theo céng thic

t=01g¢,+C, =(q+y,.H,)igp, +C,;(1)

- T lakha nang chéng trugt, (kN/m2)

- o ladp luc tdc dung vao nén dat, phu thudc vao dé day I6p
dat va dung trong tu nhién cta dat; (kN/m2);

-Yw 13 dung trong tu nhién ctia dat tai thdi diém va trang
thai nghién ctu; (kN/m3)

-Yw la gia tri g6c ma sat trong clia dat & trang thai bao hoa
nudéc; (do)

- Cw la luc dinh cda dat & trang thai bao hoa nudc; (kN/m2)

- Hbh la chiéu day |6p dat bao hda nudc can nghién ctu; (m)

- g la tai trong tac dung trén bé mat sudn doc; (kN/m2)

Nhdn xét vé Iy luén kha nédng chéng truot

- Theo céng thic (1) thi kha nang chéng trugt clia nén dat
phu thudc vao tai trong bé mat, dung trong tu nhién cla dat,
g6c ma sét trong clia dat, luc dinh clia dat.

- Khi nén dat bao hoa nudc thi cac tinh chat co ly ctia nén dat
sé thay d6i, kha nang chéng trugt cia nén dat cling sé thay déi.

- Nghién ctiu phan tich nguyén nhéan lam gidam kha nang
chéng trugt ctia khu vuc sudn déc canh dudng giao théng.

- Trong nghién ctu nay chua xét anh huéng chan déng
cla phuong tién giao thong trén duong giao théng khu vuc
cao nguyén.

2. S6 liéu nghién ciu

Nghién cttu can tim nguyén nhan dnh hudng téi su 6n dinh
nén cac sudn nui cé6 mai déc theo dia hinh thudc khu vuc cao
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nguyén Lam Déng. Khi nén dat bao hoa nudc thi céc tinh chat
ca ly sé thay d6i. Trong nghién ctru nay, can thi nghiém xéac dinh
tinh chat ca ly theo su thay d6i d6 bao hoa.

Cac tac gia thu thap mot s6 mau dat nguyén dang tai khu
vuc nghién ctiu va thi nghiém xac dinh mét sé chi tiéu ca ly, két
qua thi nghiém xac dinh cac chitiéu co ly cho dat nguyén dang
trong bang 1.

Bang 1. Chi tiéu co ly theo d6 bdo hoa nudc
cUa dat nguyén dang

D Stic
Goc ma Luc dinh ung ths
bo P L trong ang
? sat dat cua dat M st dat
bao nguyén nguyén dat < “i
hoa dgny dgn nguyén nguyen
ang ang dang dang

(%) (do) (kG/cm?) (kN/m?) (kN/m?)
30.0 27°08° 0.42 15.30 73.27
40.0 26°06° 0.41 15.90 72.08
50.0 26°03’ 0.4 16.50 7221
60.0 22°08 0.36 17.10 63.73
70.0 19°35° 0.32 17.70 56.85
80.0 17°35° 0.27 18.30 49.86
20.0 12°26° 0.18 18.70 34.25
100.0 07°46’ 0.04 19.20 14.05
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Hinh 3. Quan hé géc ma sdt va dé bédo hoa nudc trong dét nguyén dang
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Hinh 4. Quan hé luc dinh va dé bédo hoa nudc trong ddt nguyén dang
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Hinh 5. Quan hé dung trong va dé bdo hoa nudc trong ddt nguyén dang
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Hinh 6. Quan hé suc khdng cdt va do bdo hoa nudc
trong nén ddt nguyén dang

3. Phan tich két qua nghién ctu

Tu bang 1 va cac hinh 1, 2, 3, 4, 5, 6 cac chi tiéu co ly trong
dat nguyén dang khi bao hoa nudc, cé mét sé qui luat nhu sau:

— Dung trong clia dat nén nguyén dang c6 quan hé tuyén
tinh véi d6 bao hoa nudc. PO bao hoa tang thi dung trong cla
dat cling tang tuyén tinh;

— Luc dinh cta dat gidam khi dé bao hoa nudc tang, giam
theo quan hé ham bac 3;

— GO ma sat trong clia dat nguyén dang giam khi d6 bao
hoa nuéc tang, gidm theo quan hé ham bac 3;

— Stic khang cat ctia dat nén nguyén dang gidm nhat nhanh
khi @6 bao hoa nuéc tang, gidm quan hé ham bac 3;

— Két qua nghién ctiu can xem xét trang thai an toan trong
mua mua |G khi trén bé mat khong cé hoat déng tai trong khac
dé danh gia hiéu qua kinh té;

4. Két luan va kién nghi

- Khi nén dat bao hoa nudc nhiéu mua mua lG, sé ¢6 do bao hoa
nudc tang, cac tinh chat co ly clia dat thay d6i, kha nang chéng trugt
sé gidm va nguy cc sat trugt sé tang nhiéu;

- Can c6 gidi phap phong chéng sat truot bang két cau dé gitran
toan cho cac sudn déc ven dudng giao thong;

- Khi khao sat thiét ké cac két cau chéng gilt sat trugt can phai thi
nghiém xac dinh chi tiéu cc ly clia dat theo cac trang thai thay déi do
bao hoa nudc véi dat nguyén dang;

- Can nghién ctiu thém trudng hgp anh hudng ctia chan déng do
phuong tién giao thong trong khu vuc;

- Can xac dinh cac tac dong va tai trong trén bé mat mat dat cac
sudn doéi doc theo duding giao théng khu vuc.
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