Nghién ciru

PHAN LOAI THEO THE TiCH KHOI VA NGUYEN NHAN
TRUQT LO CAC TUYEN GIAO THONG MIEN NUI
TINH QUANG NAM

Nguyén Khic Hoang Giang, Vii Thi Hong CAm
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit

Truot 1o dat da da gdy thiét hai nghiém trong cho co sé ha tang & tinh Qudng
Nam trong nhitng nam gan day. Ddc blet mua mwa nam 2017 da gay ra nhiéu vy
I¢ dat 16m, gdy thiét hal nghiém trong vé ngu’m va tai san tgi cdc tuyen duong giao
thong trong diém ¢ mién mii. Tir thuc té nay, viéc nghlen cibu, tong hop, ddanh gla
cdc diém truot 16 trong khu viee nghién ciu nham gop phan duy tri su hoat dong 6n
dinh, ldu dai cua cdc tuyén dwong trong diém nay la can thzet va cdp bdch. Baz bao
nay ¢é muc dich gici thiéu nhitng két qua nghién ciru méi vé hién trang, tong hop,
théng ké cdc diém truot va phdn nhom cac kiéu hinh trieot 16 theo thé tich khéi truot
tai Quang Nam. Cung voi khao sat hién truong, nhom tac gia da sw dung cdac phwong
phdp nghién civu méi vé tinh thé tich khéi trieot, phirong phdp tinh hé sé an toan cho
mdi déc phing theo 1y thuyét ciia Coulomb dé xdc dinh nguyén nhdn chii yéu gdy
mat on dinh mdi doc trén cdc dwong mién nii tinh Quang Nam. Doc theo 15 quoc 19
va tinh 19, da ghi nhan dwoc 298 vu lo ddt, dwoc phdn thanh 6 nhom theo khoi luwong
thé tich. Bén canh nhém yéu té nguy co tiém an cia mdi doc, thi lwong mwa lém la
yéu té chii yéu kich hoat gdy trwot 16 ddt da. Két qua phan tich tai mot mdi déc trong
miia khé: hé s6 an toan la Fs,=0.87, trong mua mua: he so an toan la Fs,= 0.29 la
minh chitng ro rang cho nguyén nhén kich hoat, gdy mat on dinh mdi doc trong khu

viee nghién curu.

Tir khéa: Truot 16; Tinh Quang Nam; Ly thuyét Coulumb; Phan loai
Abstract

Volume-based classification and causes of landslide occurring along mountainous
routes of Quang Nam

Landslides have caused serious damages to infrastructure in Quang Nam
province in recent years. Particularly, during the rainy season in 2017, a number
of major landslides occurred causing serious damage to people and property in
main routes in the mountainous areas. Therefore, research about landslides in the
mountainous area of Quang Nam is very urrgent and necessary for maintaining
the stable and long-term operation of these main transportation roads. This paper
presents the results on current status overview, analysis and classification of
landslide based on volume of landslides occuring in Quang Nam. Together with field
survey, the study used new research methods on calculating the volume of sliding
blocks and the safety factors for flat slopes using Coulomb’s theory to identify the
main causes making slopes unstable. Along 15 national highways and provincial
routes, 298 landslides have been recorded and divided into 6 groups by volume.
Besides the potential risk factors of the slope, heavy rainfall is the main trigger of
landslides. The safety factor Fs2 during rainy season is 0.29 which is much lower
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than that during dry season (Fs1=0.87). This is a clear evidence for the cause of

slope instability and landslide trigger in the study area.

Keywords: Landslide; Quang Nam P

1. Pit van dé

Quang Nam 13 mot tinh ven bién
mién Trung Viét Nam, c¢é 16 huyén va 2
thanh phd, trong d6 c¢é 9 huyén mién nui
la: Tay Giang, Dong Giang, Nam Giang,
Phuéc Son, Bic Tra My, Nam Tra My,
Hi¢p buc, Tién Phudc va Nong Son, 9
huyén dong bang 14 thanh ph Tam Ky,
thanh phé Hoi An, Dién Ban, Duy Xuyén,
Pai Loc, Thang Binh, Qué Son, Nui

rovince; Coulomb theory; Classification

Thanh va Phu Ninh, dién tich tu nhién cua
tinh 1a 10.406 km?. Mang ludi giao thong
trong tinh thun loi v6i hai tuyén qudc 16
chinh chay tu Bic xuéng Nam: quéc 10
1A ¢ phia Pong va dudng HO Chi Minh
& phia Tay, hai quéc 16 nay clung véi cac
quéc 16 khac: QL 14B, QL 14D, QL 14E,
QL 14G, QL 40B, QL 24C cung hé thong
cac duong tinh 16 tao nén mang ludi giao
thong thuén tién (Hinh 1).
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Hinh 1: Bin dé hanh chinh tinh Qudng Nam

Do anh hudng ciia bién dbi khi hau,
trong nhitng thap ky gan déy, thoi tiét bat
thudng va phirc tap, bdo va ap thap nhiét
d6i thuong xuyén di chuyén vao nudc
ta, dic biét 1a cac tinh mién Trung noi
chung va Quang Nam ndi riéng, gay hau

qua nghiém trong. Mua bao lon kéo dai
da gay thiét hai nghiém trong cho co so
ha ting giao thong trong toan tinh va dic
biét nguy hiém cho ngudi tham gia giao
thong. Trong mua mua nam 2017, mua
16n tir ming 3 dén mung 7 thang 11 gay
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thiét hai nghiém trong cho co sé ha t'?mg
giao thong ¢ tinh Quang Nam.

2. Phwong phap nghién ciru

2.1. Phwong phdp khdo sat hién
truong

Trong qua trinh diéu tra, danh gia thuc
dia dugc tién hanh vao thang 3 nam 2016,
thang 4, thang 8, thang 12 nam 2017 va
thang 7 nam 2018. Khu vuc nghlen curu,
diéu tra khao sat doc theo céc tuyen qudc
16 va tinh 10 thudoc cac huyén mién nui:
Tay Giang, Pong Giang, Nam Giang, Tién
Phudc, Phudc Son, Nong Son, Bic Tra My
va Nam Tra My. Céc dir li€u thu dugc tai
mdi diém diéu tra, khao sat nhu sau:

- Vi tri dia 1y cua céc diém diéu tra
dugc xéac dinh bang GPS vdi d6 chinh xéac
tr5-10m.

- Do ddc va chidu cao mai doc. M6 ta
vé trugt 16 dat bao gém cac thong tin nhu
cac goc dde cua cac mai doc 1an cén, chiéu
dai, chiéu rong, chiéu cao cua khdi trugt 1&
dat, do day cua khdi trugt va cac dic tinh
ciia bé mat truot. Tat ca cac dir lidu duoc
sir dung dé ude lugng khdi luong thé tich
truot 16 dt. Ngay xuét hién truot 1& duogc
xac dinh bﬁng cac cudc diéu tra véi cac nha
quan ly giao thong va cu dan dia phuong
ciing duoc ghi chi tiét trong phiéu diéu tra.

- Mo ta dia chat: Thanh phan thach
hoc, mau sédc va phan loai ban dau cua da,
bé mit phan 16p, do thé nam cua dat d4
¢ ciu tao phan 16p, do goc déc, hudng
d6 cua dat da va x4c dinh cac loai cuong
do da theo Hiép hoi Co hoc Da Quéc té
(1981) [1].

- M6 ta dat sau mai déc: Do day,
phan bé va mé ta (thanh phan, mau séc,
d6 am va do dong nhat) cua céc 16p dat
sau mai doc [2].

- Nu6c mit va nuéc ngam: Dong
chay & chan mai doc, xuat 16 nuéc & mai
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dbc, muc nude ngém & sudn doc (néu co).
Muc nude ngam dugc do tai cac giéng lan
can cua nguoi dan dia phuong Céc chu
dat dia phuong ciing cung cap thong tin
vé sy thoat nudc va thay d6i muc nude
theo mua.

- Phu thyce vat: Cac loai cay bui, rung
nguyén sinh va rung trong, mat do bao
phu va so sanh véi cac khu vuc lan can.

2.2. Céng thirc tinh hé sé an toan
mdi doc thé hién theo Iy thuyét Coulomb

Mot méi dbc ¢é goc nghiéng a, cua
moét loai dat c¢6 cac dic trung sau: Dung
trong tu nhién y; lyc dinh Két ¢’; goc ma
sat trong ¢’. Gia thiét do cao muc nudc
duéi dat 12 (h) nam trén mot dudng quy
udc va chay song song véi mai doc, khi
d6 hé s an toan mai doc thé hién theo ly
thuyét Coulomb dugc thé hién nhu sau:

Fs = Yw. Ah. cos?a. tge +c 8]

Trén day 1a truong hop tong quat cé
tinh dén ca lyc ddy cua nudc dudi dat. Néu
khong ton tai nu6e dudi dat trong pham vi
mat trugt va dung trong dét 14 khong doi
theo chiéu sau cong thirc s& cé dang:

Fszyw.h. cos?a. tgp + ¢ 8]

sina. h. yy .cosa

sina. h. y,, .cosa

2.3. Phwong phdp tinh thé tich khoi
trugt (voi mdt trwot cung tron)

Hinh 2: Cic théng s6 dic trung ciia khoi tricot
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’ Céc thong sb hinh hgc dac trung cho

khoi trugt (hinh 2) bao gom:

a) Chiéu rong khéi dat dé dich
chuyén (Wd)

b) Chiéu rong mat truot (Wr)

¢) Chiéu dai khéi dit d4 dich chuyén
(Ld)

d) Chiéu dai mat truot (Lr)

e) Chiéu sau khéi dat d4 dich chuyén
(Dd)

g) Chiéu sau mat truot (Dr)

h) Chiéu dai tong (L) - chiéu dai tinh tir
dinh khoi trugt ban dau dén chan khoi dat
da sau truot

i) Chiéu dai dudng trung tam (Lcl) -
hinh chiéu bang cua chiéu dai tong.

Tir cac thong sé hinh hoc, thé tich
ciia khéi trugt (V) duge xéc dinh theo
cong thirc nhu sau:

V=n/6Dr WrLr [7]

3. Két qua

3.1. Dic diém hién trang truwot I
dat da

Trén co s& két qua thu thap, khao
sat doc cac tuyén duong qudc 16 va tinh
19, da thu thap dugc hién trang truot 16
toan khu vue khao sat 1a 298 khéi truot,
nhdém tac gia da phan chia thanh 6 nhém
theo thé tich khéi trugt gdm: nhém céc
khdi truot tat nhd 6 thé tich nhé hon
10 m® (V1); nhém cac khéi trugt nho
c¢6 thé tich 16n hon 10 m® va nhé hon
100 m3; nhém cac khdi truot trung binh
c6 thé tich 16n hon 100 m? va nho hon
1.000 m? (V3); nhém cac khéi truot 16n
c6 thé tich 16n hon 1.000 m® va nhé hon
10.000 m® (V4); nhém cac khdi truot
rat 16n c6 thé tich 16n hon 10.000 m?
va nho hon 100.000 m?* (V5); nhom céc
khéi trugt cuc 16n cé thé tich 1on hon
100.000 m® (V6) duoc thong ké chi tiét
trong Bang 1.

Bing 1. Phin logi thong ké cdc khoi truwot theo thé tich

So lwong | SO lwong | SO lwong | So6 lwong | So6 lwong | SO lwong
Tén khoi trugt | khoi trugt | khoi trugt | khoi trugt | khoi trugt | khdi trwgt | Tong
TT duimg co thé tich | ¢6 thé tich | c6 thé tich | ¢ thé tich | 6 thé tich | ¢6 the tich | s khoi
rat nhoé nhé trung binh lon rat 1om cuclén | trugt
(V1) (V2) (V3) (V4) (V5) (V6)
1 | QL40B 15 62 3 34 14 2 130
2 | QL24C 4 10 2 4 3 1 28
DBuong

31 HeM 6 26 4 22 0 0 57
4 | PT616 12 16 3 2 0 2 35
5 | QL14B 0 0 0 0 0 0 0
6 | PT609 0 2 0 0 0 0 2
7 | QLI4E 0 9 1 3 3 0 16
8 | QL14G 0 2 0 1 0 0 3
9 | PT606 1 6 0 0 1 0 8
10 | QL14D 1 6 1 5 2 0 15
11 | PT610 0 1 0 2 0 0 3
12 | PT611 0 0 0 0 0 0 0
13 | PT614 1 1 0 0 0 0 2
14 | PT615 1 0 0 0 0 0 1
15 | PT617 0 1 0 0 0 0 1
Téng 41 142 14 73 23 5 298
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Tét ca 298 khoi truot tir rat nhé dén
cuc 16n déu d3 duge ghi nhan va khao sat
chi tiét. Pac biét vao dau thang 11 nam
2017, trong mot khoang thoi gian mua
16n kéo dai, s6 luong truot 16 dat, dd 1a
rat dang ké. Hau hét cac vu truot 16 dat,
da nghiém trong déu duoc ghi nhan trong
khodng thoi gian ndy tai tit ca cc tuyén
quéc 16 nhu QL 14G, QL 14D, QL 14E,
QL 40B, buong HCM va QL 24C.

Dua vao tai liéu thuc té thu thap qua
cac dot thuc dia va biéu dd hién trang truot
16 tinh Quang Nam (Hinh 3) c6 thé nhan
thdy céc diém truot 16 phan bd chu yéu o
phia Tay Nam cuia tinh, phan 16n tap trung
vao cac duong QL 40B, buong HCM, QL
24C va DT 616 véi tong s6 diém truot 1o
1a 246 diém trén tong s6 297 diém truot
16 dugc ghi nhan chiém 82,83% sb diém
truot. Pac biét cac khdi truot c6 thé tich
16n, rit 16n va cuc 16n phﬁn nhiéu déu
tap trung tai day, cu thé: s6 khéi truot 16n

Nghién ciru

(V4) tai day chiém 84,93% v&i s6 luong
dugc ghi nhan 13 62 khdi 16n trén tong s6
tit ca 73 khéi 16n; s6 khdi trugt rat 1on
(V5) tai day chiém 73,91% véi sé lugng
dugc ghi nhan 1a 17 khéi rat 16n trén tong
s6 23 khéi rat 16n; s6 khéi trugt cyc 16n
(V6) tai ddy chiém 100% véi sb luong
dugc ghi nhan 13 5 khéi rat 16n.

Phia T4y Biéc cta tinh vdi cac tuyén
duong HCM doan qua Prao, QL 14D, QL
14E, va cac duong tinh 16 BT 606, BT 609
cling déu ghi nhéan dugc cac khdi trugt tir
rat nho dén rat 16n tuy nhién muc d¢ dién
bién phtic tap va quy mé 12 nho hon nhiéu
so vOi phia Tay Nam cua tinh.

Vé phia Pong Nam va Pong Bic cta
tinh v&i cac tuyén duong qudc 16 QL 14G,
QL 14B va cac duong tinh BT 610, BT
611, BT 614, BT 615, BT 617 cling ghi
nhén duoc cac diém truot 1& tuy nhién sb
lugng cac diém ghi nhan duoc la rat it,
quy mo nho.

140

Téng hop hién trang trwet 16 tai cac tuyén giao thong trong diém
khu vye mién nii tinh Quéang Nam
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Hinh 3: Tong hop hién trang trwot 16 cdc tuyén giao thong trong diém mién nii tinh
Qudng Nam

3.2. Nguyén nhén trwot 16 dit dd

Yéu t6 anh huong dén d6 6n dinh
mai dbc c6 thé duoc phan thanh hai loai:
nhém yéu t6 tiém an va nhém yéu t6 kich
hoat trugt 16 (Dai va nnk 2002). Nhom

yéu t6 tiém an bao gdm: yéu t6 diéu kién
dia chat, diéu kién dja hinh va yéu t6 cong
.[4], nhém
yéu t6 kich hoat lam mét 6n dinh mai doc

trinh x4y dung trén mai ddc,..

bao gom céc yéu t6 nhu: lugng mua, dong
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dat, yéu t6 nhan sinh tic dong vao mai
bc,..[3].

Do khu vuc nghién cuu khao sat la
céc tuyén giao thong trong diém thudc cac
huyén mién nui cta tinh, vi vay cic tuyén
duong phai di qua viung cd dia hinh phuc
tap, ddi, nui, déo cao va hiém trg, mot phén
cling vi han ché vé tién dau tu, bit budc
céc con duong chay qua dia hinh phan cit
manh phai uén lugn theo cac duong dong
mirc va phai tuan theo tiéu chuan thiét ké
d6 dc doc 13 7 - 8% [5]. Vi thé, nhiéu doan

bat budc phai xé vao nii dé tao nén duong.
O nhitng cung doan phai xé vao nui thi mai
dbc nhan tao duoc ddo, cit vao suon tu
nhién sau tir 5 m dén hon 30 - 40 m. Mai
déc nhan tao thuong c¢6 d6 ddc 16n, thay
d6i tir 50° dén 70° véi chiéu cao mai dic
16n (30 m dén 40 m hodc hon nira) thiét ké
bang cach di ven theo cac dudng dong muc
hoic phai xuyén cét tao cac mai doc cé do
déc 16n (50° - 60° va 16n hon). Véi cac mai
dbc c6 @6 dbc bang hodc 16n hon 50° déu
cd nguy co xay ra trugt 16.

Bing 2. Cdc thong sé tinh todn cho mdi doc tai km 85 + 500 trén tuyén dwong QL 24C

N oY , Miuia kho Mua mwa
STT Cac thong 50 tinh toan (Trang théi tu nhién) | (Trang thai bo hoa)
1 |Géc doc swon dbc a 40 -
) Bé day cua lop dat phong hoa hoan toan cau 7 -
tao mai doc h (m)
3 |Khoi lugng thé tich y_ (g/cm®) 1.33 1.7
4 | Lyc dinh két C (kg/cm?) 0.31 0.11
5 | Goc ndi ma sat ¢ (do) 33 25.8
6 | Do rong n (%) 58.1 -
7 | D6 sdu myc nudc thoat ra & sudn doc (m) 3 -

Bén canh nhém yéu té nguy co tiém
an cia mai doc dd néu trén, trong khu
vuc nghién ctu, nhém tac gid nhan dinh
trong cic yéu t6 kich hoat gdy mét 6n
dinh mai déc & day thi luong mua 1a yéu
t6 chu yéu kich hoat gay trugt 1o dat da.
Trong truong hop vo phong hoa day, suon
dbc tuong dbi thoai, nudc mua ngdm sau
vao dat da nat né c6 thé tao thanh tang
nudc ngam hoan chinh cung véi sy xuat
hién &p luc thuy tinh (Aw) va ap luc thuy
dong (Dw) [6]. Tac dong tong hop cua su
gia tang khdi luong thé tich dat, sy giam
thiéu cac thong s6 khang cit ctia chiing
va xuat hién 4p luc thuy tinh (Aw), 4p luc
thuy dong (Dw) ctia dong ngdm van dong
xudi theo suon ddc 14 nguyén nhan gay
ra tai bién truot 16 dat da trén cac tuyén
duong giao thong & day trong cac mua
mua bdo 16n. That vay, dé ching minh

tac dong tong hop ctia mua 16n, kéo dai
nhu 12 nguyén nhan kich phat gy truot
16 dat da tir cac mai déc, nhom tac gia
tién hanh chon mot mai déc véi cc sd
liéu do dac va thi nghi¢m co ly dat cho
mai déc dat tai quéc 16 24C km 85 + 500
dugc trinh bay trén Bang 2. Két qua tinh
toan hé s6 6n dinh mai déc vao mua kho
va mua mua bao ap dung cho mat trugt
phang véi ling thé trugt 1a dat phong hoa
hoan toan nhu sau:
Mua kho:

Ywi. h. cos?a. tgp, + C;
Fa =

sina. h. Yy .cOSQ

_1,33.7.0,77%. 0,57 + 0,28
0,64.7.133. 0,77

=— = 0.87
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Mua mua:

Ywz . Ah. cos?a. tgpq + C,
Fo =

sina . h. yy, .cosa

_1,7.3.077%.0,53+0,11
064.7.1,7.0,77

171
586

=0.29

Tir két qua kiém toan hé sé 6n dinh
trugt mai doc trong diéu kién mua kho va
mua mua bio 16n, mot 1an nira da khing
dinh, mua khé néi chung hé s6 6n dinh
mai dbc 1a F = 0,87. Nguoc lai, trong
mua mua bao 1én do tic dong tich hop
ctia mua 16n kéo dai nhiéu ngay nén hé sb
6n dinh truot mai déc giam thiéu dot ngot
F,=0,29 giam 3 1an so véi hé sb 6n dinh
mal déc trong mua kho.

4. Két luin

Sat 1¢ dat 1a pho bién va nguy hiém
trong toan tinh, nhit 13 doc theo céc
tuyén duong trong diém ¢ mién nui cua
tmh Quéang Nam. Trong 15 tuyén duorng
quéc 16¢c va tinh 16 thudc khu vire mién
nui cua tinh da thu thap, khao sat duoc
chi tiét hién trang cua 298 vu truot 16 dat,
phan chia thanh 6 nhém theo thé tich khéi
truot: truot 16 rat nho; truot 16 nho; truot
16 trung binh; trugt 16 16n; truot 16 rat 16m;
truot 16 cuc 16n. Mirc do phure tap va mat
d6 phan bd tap trung & phia Tdy Nam,
giam dan vé phia Tdy Béc cua tinh.

Su 6n dinh cia mai dbc phu thudc
vao rat nhiéu yéu td, trong d6 yéu té vat
lidu cdu thanh mai ddc cé lién quan chat
ch& dén céc loai hinh trugt 16 v thé tich
khdi truot.

Tac dong mua vdi cuong do 16n, kéo
dai nhiéu ngay trén nén dia cht co tinh
chét co ly bién ddi manh theo mit cit vo
phong hoa, theo trang thai tu nhién va bao
hoa 14 nguyén nhan tryc tiép giy tai bién

Nghién ciru

truot 16 dat da trén mai ddc, hé sb an toan
mai doc dic biét giam thiéu trong cac mua
mua bao Ién.
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