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TAI BIEN TRUQT LO SUON TAI THI XA HA GIANG
VA VAN BE CANH BAO
Ngay nhdan bai : 15-01-2008
LE BUC AN, UONG BINH KHANH,

TONG PHUC TUAN, NGUYEN NGOC THANH
Vién Dia Iy (Vién KH&CN VN)

I. MG PAU

Cudi thang 7 du thang 8 nam 2007 & Tx Ha
Giang va vung 1an cin c6 mua to va rit to, xdy ra
tai bién truot 16 suon (TLS) va li quét, giy thiét
hai tai san 16n va ca tinh mang : c¢6 1 ngudi chét,
dudng giao thong sat 16 14.000m* dit da va 100m
dudng bé tong bi pha huy, ¢6 5 nha bi vui lap hoan
toan, 22 nha bi anh huong va hu hong, 30 nha can
di doi ngay, nhiéu cong trinh thuy loi bi hong (md
ciu, dap dau mbi, kénh din nudc,...), trén 70 ha
ruéng vudn bi ngap va vii 1ap, thiét hai nhiéu ty
ddng [7]. Cung thoi gian d6 trén dia ban tinh Ha
Giang con nhiéu khu vyc khac ciing chiu tai bién
TLS va lii quét, thiét hai dang ké (¢ cac huyén Vi
Xuyén, Bic Mé, Hoang Su Phi, Bic Quang,...).

Tx Ha Giang 1a mot tinh ly gin bién gi6i phia
Bic (cach bién gigi Trung Qudc khoang 20km)
dang trong qua trinh d6 thi hda nhanh ; hién tugng
TLS trong pham vi thi xd di dang va s& gy rat
nhiéu kho khin cho coéng tac quy hoach st dung
dét, 6n dinh doi séng mot by phén dan cu, ké ca
tinh mang va tai san cua nhian din va cta Nha
nuéce, ¢6 anh huong khong nho dén tién trinh phat
trién kinh té - xa hoi cua thi x3 va cua tinh Ha
Giang noi chung.

Thyc hién dé tai NCCB (mi sb 70.06.06), cudi
thang 8 ndm 2007 chung t6i d trién khai khao sat
khu vyc thi xa va cac vung lan can dé c6 thé duara
nhan dinh so bo vé hién trang va nguyén nhan tai
bién TLS va dé xuat bién phap canh bao gop phan
han ché thiét hai do thién tai nay gay ra.

II. TAI BIEN TRUQT LO SUON

Trong dot mua to va rat to cudi thing 7 dau
thang 8 & Tx Ha Giang c6 nhiéu diém TLS, trong
do c6 5 diém dang chu y (hinh 1).

1. T6 5, p. Nguyén Trii

Truot 16 x4y ra vao liic 6h30' - 6h40' sdng ngay
3-8-2007 tai suon phia nam cia qua ddi 188, c6 do
cao tuong d6i khoang 80m. Ddi cdu tao boi cac da
phién sét, phién sét than xen cac 16p da voi quarzit
hoa tudi Cambri, trong d6 da phién phan 16p mong
xam den, xdm vang vun bd tao vo phong hoa day
20-30m, d4 voi quarzit bi ca nat v& vun. Ddi ¢6 mit
dinh kha bang phang, suon ddc 25°, vach trugt cat
vao vi tri gﬁn dinh, tao vach cao 7-8m. Than truot dd
vé phia nam, dai ¢én 80m, noi rong nhit 30m gdm
d4t sét 1an cuc vun da phong hoa dang dé, cac khdi
bé tong v& d6 (tir cong trinh xay trén dinh) tran
xudng chan d6i va 1in vao khu dan cu, tram dién,
nha xudng va bé nudc, vii lap nha & cua 5 ho dan
va anh huong dén nhidu cong trinh xdy dung,
dudng giao thong (anh 1, 2, 3). Toéng khdi lwong
than trugt khoang 8.000m° trong d6 phin tran ra
khoi chan ddi khoang 1.500-2.000m®. Theo ngudi
dan ¢ day cho biét, chinh tai suon nay nam 2000
cling vao thang 7 mua rat to dd xay ra TLS va khi
dy ciing di c6 5 nha dan & chan doi bi vui lap (xem
muc IV). Nhu viy diém TLS nay thudc loai tai
truot 16, hoac truot 1& 16ng véo than truot ¢d.

Dong thoi v6i TLS ¢ suon nam, phia suon DB
ctia ddi nay ciing xay ra TLS manh, phat trién trén
d4 phién sét xam den phan 16p mong véi cac mach,
b thach anh, phong hoa rat manbh, tao vach cao trén
mat dudng dén 40m (dnk 4).

2. Té 1, p. Nguyén Trai

Truot 16 ¢ day phat trién doc duong 19-5 (Iam
tir 1994) trén sudn doi thoai cao 220m (cao tuong
d6i 100m), ciu tao boi da phién sét tuéi Cambri
phong héa rat manh. Cac vach trugt nho xuit hién
& do cao trén mat dudng 20-30m, de doa vui lap 4
nha dan & dudi chan ddi ven duong (anh 5, 6).
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3. Canh khu du lich Bong Lai

Truot 1o xdy ra trén suon do6i déc 25-30°, cao
twong doi 60-70m, cau tao bdi da phien sét tuoi
Cambri phong héa rat manh. Cac vach truot phan
bd & d6 cao khoang 20m trén mat duong, kéo dai
trén 100m (danh 7, 8).

4.T6 5, Pp- Quang Trung

Doc phia trai qudc 16 4C (tir Ha Giang di Quan
Ba) khiic duong cong 1,5km 6m lay doan song
Mién udn khiic tir huéng TB quay vé N-TN, cat
cac diy ddi cao 300-350m (cao twong ddi 200-
220m), lién tiép xdy ra 4 diém TLS d6 xudng
duong. Truot 16 phat trién trén da phién sét phong
hoa manh, nim bén dudi cac tap da hoa phan 16p,
tudi Cambri. Cac vach trugt xéy ra & d0 cao 25-
50m trén mat duong, chiéu dai than truot 30-50m,
phan b theo duong rong tir 70m dén 150 m, khdi
lwong tir vai chuc dén 300m®. TLS gay lap duong
giao thong va da c6 3 ho dan phai di doi (dnh 9, 10,
11).

5. Duong Ly Thuong Kiét

Truot 16 phat trién trong déi ca nat manh cua d4
phién sét (tudi Cambri), vi vo phong hoa rat day (20-
30m), ngdm nuéc dang bun nhdo, d6 chiy tran
xudng duong. Vach trugt cao 40m trén mat duong,
cét vao sudn ddi déc 30°, cao tuong ddi 180-200m :
than truot trai dai theo mat duwong 100m, khdi
lwong 1én dén 2.000m? (ank 12, 13).

Tat ca 5 diém TLS ké trén xdy ra trong dém
ngay 2 va rang sang ngdy 3-8-2007, phat trién trén
sudn ddi ddc 20-30°, do cao twong dbi nho (70-
200m) va déu cau tao boi da phién sét phong hoa rat
manh (v6 phong héa day 20-30m) tudi Cambri. Vach
truot xudt hién trén do cao tuong dbi (so voi mit
duong) tir 20-30m dén 50-60m, c6 diém truot ngay
tir phan dinh ddi (diém TLSI1, anh 1). Tai cac diém
TLS x4y ra, & nhiéu noi quan sat thiy hién twong
nurt dat trén swon doi, hién van ton tai & cac do cao
khac nhau.

Pay 1a diu hiéu tryc tiép dé canh bao nguy co tai
bién cho nhiing dia diém cy thé. S6 lwong ho dan
nam tryc tiép dudi sy de doa ciia TLS xay ra vio
bat ¢t luc nao khi c6 mua to 1a trén 30 ho*, can ¢
giai phap khan truong di doi kip thoi.

11I. PAC PIEM CAC YEU TO TAC PONG BEN
TAI BIEN TRUQT LO SUON

1. Thi xa Ha Giang va ving 1an c4n phan b tai
mdt vi tri kién tao xung yéu, ndm kep giita cac dut
gdy lon dugc xac dinh trén binh dd ciu tric khu vuc
(hinh 1). Phia DB thi xa la dut gdy sau phan doi
Song Day - Ha Giang phuong TB-DN, chia ddi
nang Song Lo & phia TN véi doi sut Song Gam &
phia BB [6], con duoc goi 1a di uén nép PZ2 Lo-
Gam va d6i udn nép PZ2 Phu Ngir [2]. ¢ phia TN
thi xa 1a dut gdy sau phan d6i Thanh Thiy - Ha
Giang, phan chia mot bén 14 cau triic dang vom (d6i
ubn nép Tién Cambri Song Chay, bi bién cai vao
PZ2 [2]) va mdt bén (phia PB) 1a cdu tric dang
tuyén, véi dic diém ¢ doan TB dirt giy cat song
song véi cau triic PZ1, nhung & doan DN dut giy
cit thang goc voi ca hai tang ciu triic PZ1 va PZ2,
v6n 6m liy phan BN cua vom khdi Song Chay.
Céc dut gy nay sinh thanh tr giai doan PZ va MZ,
hién tai thé hién rat ro trén dia hinh va c6 biéu hién
dang hoat dong : doc dGt gdy Thanh Thuy - Ha
Giang quan sat dugc mot dich chuyén bang phai 16
rét do dut gdy lam 1€ch dong cua mét loat cac sudi
cap 1 chay cat qua n6, cu ly 200-400m.

Thi x& Ha Giang hién tai nam gitra cac dut giy
TB-bN dudi dang mot dia hao B¢ Tu, chéng 1én
mot cdu trac von 1a mot déi nang Paleozoi. Pac
diém co ban cta nén thach hoc khu vuc nghién cuu

* Theo "Bé4o cdo nhitng ving c6 nguy co bi anh
hudng do Iii quét va sat 16 dat" cia TTBCD PCLB&
GNTT Ha Giang, tai thoi diém 2007 toan tinh phai di
doi 2.298 ho voi 11.574 nhan khdu, trong d6 Tx Ha
Giang c6 51 ho

< Hinh 1. So d6 dia mao thi x4 Ha Giang va lan c4n

Chu giai: 1. Nui vom khdi tang, swon dbc 20-30°, 2. Diy nui thap voi dia hinh karst xen k&, suon dbc 20-
30° dén > 30°, 3. DOi, ddy ddi, rai rac xen vach, dinh sot karst, suon déc 20-30°, 4. Thung liing boc mon -
tich ty gitra n1i, 5. D@)ng bé‘mg tich tu - xAm thuc xen ddi sot, 6. Df‘)ng béng tich ty, 7. bat gay thé hién trén
dia hinh (a. dut gy sau phan déi, b. dut gay khac), 8. Hudng dich chuyén ngang theo dit giy, 9. Puong
chia nudc dia phuong, 10. Di tich cac mat san bé'mg, 11. Véch truot 16 suon, 12. S6 hiéu cac diém trugt 16
suon (trong bai), 13. Vach xam thuc bo song, 14. Noi c6 nguy co trugt 16 suon
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Diém TLS2, trén suon dé

duong 19-5
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Anh 7. Diém TLS3, tru 16 trong vo phong hoa

Anh 8. biém TLS3, kéo dai 100m
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Anh 9. Biém TLS4, phat trién trén d4 phién phong
hoéa, nam dudi céc tap da hoa (dia hinh karst)

“Anh 12. Diém TLSS5, truot trong vo phong hoa
da phien sét, kéo dai 100 m theo duong

la ngoai cac tap da hoa, da voi silic, quarzit, con
phé bién cac da phién sét phan 16p bi phong hoa rat
manh, tao vé phong hoa sét day 20-30m, 1an v&i
cac cuc vun da bi ca nat phong héa dang do, la
thanh phan rat dé& bi tac dong cia qué trinh TLS.
Céc triing trAm tich Dé T c6 hai phuong chinh 1a
TB-PN va B-N, khong ché boi cac dirt giy. Cac
tring phuong B-N ¢6 thé dugc hinh thanh do tich
dan D-T (dang kéo tach).

Anh 10. Diém TLS4, trong v6 phong héa d4
phién sét, kéo doc theo duong trén 100m

2. Pia hinh khu vyc nghién ctru chu yéu la
ddi va nui thap (hinh 1). Cac ddi c6 do cao tuong
dbi trén dudi 100m dén 200m (bé mat thi xa
cao 105-115m), c¢6 sudn dbc vira (20°), d6i chd dén
30°. Cac d6i da phién thuong co6 miat dinh kha
phang, suon thang, bi cit boi khe rdnh manh mé.
Céac noi suon tao bdi cac tap da hoa, c6 do dbc 1on
(hon 30°) va thudng c6 swdn khong déi ximg.
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Triing dia hao Tx Ha Giang dugc gidi han phia
DB boi diy nii thap phuong TB-DN, duong chia
nude nam & do cao 800-1.000m ; phia tay I phan
chan ciia sudon dong cia khdi nai vom khdi tang
S6ng Chay, véi mang ludi sudi toa tia (c6 dinh cao
trén 2.400m).

3. Mot dic diém ndi bat cia dia hinh Tx Ha Giang
la da bi tac dong rat manh cua con nguodi ; trén cac
sudn d6i hodc bi tro trui hodc 1a tham cay tréng, rt
it co tac dung bao v¢ suon, hodc 1a cac cong trinh
xdy dung tai trong lon. Con chan sudn thudng bi
bat thanh taluy dbc va rat déc, hodc bi cit chan dé
lam duong, nha ctra hodc trong trot, 1a mot trong
céc nguyén nhan chu yéu dan dén hién tugng TLS
manh mé ngay nay.

IV. PIEU KIEN KHf HAU KHU VUC VA
VAN PE CANH BAO

Trong bai bao vé& TLS ving Phong Chau - Chi
Vién [1] ching t6i di dé nghi ding lwong mua
ngdy dé canh bao TLS (khi trén 150-200mm/ngay
va trén 200-300mm/2-3 ngay lién tuc). Tuy nhién
s6 liéu mua d6 dugc léy o tram khi tugng xa diém
khao sat 12km, vi thé lugng mua thyc té tai diém
TLS c6 thé khac. Tai Tx Ha Giang, noi xay ra TLS
c6 tram khi tuwgng hoat dong tir nhiéu nim nay ;
day 1a mot truong hop quy bau dé c6 thé nghién
ctru danh gia tryc tiép moi lién quan gitra lugng
mua v6i hién twong TLS, ddng thoi ngoai luong
mua ngay c6 thé st dung ca lwong mua gid (quing
6 gio).

1. 86 liéu thong ké

Theo chudi sé lidu trén 30 ndm cua tram Khi
tugng Ha Giang, nhiét @6 trung binh nam ¢ Thi xa
la 22,7°C, thang 1 lanh nhét (15,7°C) va théng 6
néng nhat (27,7°C). D6 4m khong khi twong ddi
trung binh nam 13 84,0% ; 16n nhat vao thang 7 va
8, (86,2%), nho nhit vao thang 5, (81,5%). Tong
lrong mua ndm & day kha lon, dat téi 2.484,9mm
voi thang 12 it mua nhat (36,6mm) va thang 7 mua
nhiéu nhét (500,8mm). Cac thang c¢6 luong mwa >
200mm kéo tir thang 5 dén thang 9 (5 thang) voi
téng luong mua 1a 1.933,6mm, chiém 77,8% luong
mua nam.

Luong mua ngdy tdi cao tuyét dbi do dugc la
240,5mm (ngay 23-5-1990) ; tiép d6, lugng mua
ngay 16n nhét trong thang 7 1a 229,8mm (ngay 23-
7-2000, tring véi dot TLS trude tai diém sb 1).
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2. Dic diém tién trinh mwa din dén TLS ngay 3-
8-2007

a) Lwong mua thing ting bat thwong. Lugng
mua thang 7-2007 dat 1.033,0mm, gip trén hai lan
binh quan nhiéu nim. Néu tinh ca lugng mua ba
ngay dau thang 8 trudc trugt 1 thi tong lwong mua
dat 1.335,0mm chiém 53,7% lugng mua binh quan
toan nam.

b) C6 hai dot mura Iom (theo sb liéu mua ngay,
tai tram Ha Giang) : dot 1 kéo dai 9 ngay (tir 5 dén
13-7) v6i lugng mua téng cong 1a 476,4mm ; sau
d6 cach 13 ngay la dot 2, cling kéo dai 9 ngay (t
26-7 dén 3-8), nhung vé6i lugng mua 16n hon han -
629,0mm, trong d6 sat trudc TLS c6 4 ngay lién tuc
mua to va rat to véi tong lugng mua dén 409,4mm
(hinh 2).

¢) Cé ndm trdn mua to va rat to (theo sd liéu
mua 6 gio tai tram Ha Giang) (hinh 3). Tran 1 vao
ngay 29-7-2007 véi 106,6mm ; tran 2 sau 30 gio,
vao ngay 31-7 dat 107,5mm ; tran 3 sau do 12 gio,
vao 1-8 v4i 91,0mm ; trén 4 sau 6 gid vao ngay 2-8
v6i 104,0mm va tran 5, cach sau 6 gio vao sang
ngay 3-8-2007 vdi 106, 9mm (mua trong 6 gio).
Nhu vay céac tran mua xay ra ngay cang gan nhau
hon, tir cach nhau 30 gio dén 12 gid va cudi cing
12 6 gio. Luong mua 6 gid ciing c6 xu thé ting 1én :
tir 67,0mm ngay 29-7 dén 70,0mm ngay 1-8 va
cudi cing 106,9mm sang ngay 3-8.

Nhur véy v6i dinh diém lugng mua trén 100mm/6
gio, trugt 16 da xéy ra déng loat trén nhiéu dia diém
tai thi xd va vung lan can. Hién tuong TLS do mua
16n cling kha phu hop véi hién tugng lit quét, voi ghi
nhan la nhitng trdn mua 16n gay li quét thuong co
tong lugng mua trén 100mm/6gid hodc trén 200-
300mm/12gio [4].

3. Quan hé giita lwong mwa - thoi gian va TLS

Dé 1am 16 hon dic diém mua gay TLS ¢ Tx Ha
Giang va lan can c6 thé phan tich dién bién cta tong
lwong mura trude khi xay ra truot 16 theo timg khoang
thoi gian lién tuc (hinh 4). Trén hinh 4, diém (a) thé
hién trong 6 gio tinh dén thoi diém TLS ¢ lugng
mua 13 106,9mm (> 100mm) ; diém (b) twong tmg
36 gid 6 lwong mua 1a 211 mm (> 200mm) ; diém
(c) twong ng thoi gian 60 gid c¢6 luong mua la
302mm (> 300mm) va cudi cung diém (d) - tong
thoi gian 84 gio tinh dén thoi diém TLS co tong
lugng mua 410 (> 400mm)
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Hinh 2. Lugng mura ngay thang 7 va dau thang 8-2007
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Hinh 3. Lugng mua gid trudce truot 16 (tram Ha Giang)
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Hinh 4. Quan hé lugng mua- trugt 1& theo lwgng thoi gian mua

Nhu vay, trén biéu d6 (hinh 4) c6
thé chia ra 3 truong mua - thoi gian :
trudng truot 16, trudong cd nguy co
trugt 16 cao va truong it cd nguy co
truot 10. Biéu d0 nay co thé tham khao
dé canh bao vé mirc do nguy hiém ctia
c4c tran mua theo tong lugng mua cua
ching trén tong thoi gian mua, tat
nhién 1a chi cho cac ving c6 diéu kién
vé cac yéu tb gay TLS tuong ty nhu
khu vyc nghién curu.

KET LUAN

1. V& mat dja hinh khu vuc Tx Ha
Giang khong phéai 1a noi thuan loi
nhiéu cho qua trinh TLS, vé6i chu yéu
1a dia hinh d6i, nui thp, do cao tuyét
d6i va twong d6i déu nho, chidu dai
suon va do déc khong 16n. Tuy nhién
TLS da xdy ra manh mé&, chu yéu do
cac nguyén nhan :

a) Yéu té dia chat khong on dinh,
dat da bi vun nat va dich chuyén bai
duat gdy ; vo phong hoda sét va cuc vun
phat trién rat day trong diéu kién thuan
loi vé nhiét do khong khi va luong
mua nam kha cao.

b) Yéu t6 nhén sinh tac dong rat
manh : 1am mit tham thuc vat tu
nhién, dao cit chan suon tao vach déc,
xay dung cong trinh lam tang tai trong
trén suon,...

¢) Yéu t6 truc tiép gay TLS 1a cac
dot mua 16n béat thuong, nhung tran
mua to va rat to lién tuc nhiéu ngay,

dinh diém 13 trdin mwa trén
100mm/6gio  sat truoc thoi diém
truot 16.

2. Theo quy mo, mat do TLS va
mirc do tac hai ctia nd co thé xép tai
bién TLS ¢ Tx Ha Giang va lan cén
thudc loai c6 nguy co nghiém trong,
do c6 tac dong truc tiép dén nha cira,
tai san, cic cong trinh xay dung khac
va c6 thé dén ca tinh mang con nguoi.

Nhitng dau hiéu dy bao TLS trong
khu vyc nay gom :
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a) Du bdo vé vi tri TLS : noi sudn d6i co vo
phong hoa day ciia da phién sét bi tac dong tiéu
cuc manh mé cta con ngudi, noi trén mat sudn
xuét hién cac vét niit dat, noi gan cac dut giy hoat
dong (hinh 1).

b) Canh bdo vé thoi diém TLS : khi ¢ lugng
mua 1on bét thuong, dén mirc trén 400mm/84gio,
trén 300mm/60gid, trén 200mm/36gid va trén
100mm/6 gio.

Can co giai phap kién quyét di doi k1p thoi
nhitng ho dan dang nam trong dién nguy hiém do
TLS gay ra.

Bai nay 1a mot phan két qua cua dé tai NCCB
mi sd 70.06.06 do Hoi d@)ng Khoa hoc Ty nhién,
B6 Khoa hoc va Cong nghé tai trg. Tap thé tac gia
xin chan thanh cam on.
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SUMMARY

Landslide hazard in Ha Giang town and problem
of prediction

Landsllde hazard was happened in Ha Giang
town on 3™ August 2007 after a very long period of
heavy shower. The losses are considerable. The
principal causes of landslide are following :

* The geological basement is unstable by active
faults, with a very thick weathering crust that developed
on schists and appearance of land fissures on slopes.

* The anthropogenic action is very strong: the
tropical forest cover was destroyed; the foot hills
were cut off for road, house building, etc...

* The factor directly causing landslide is unusual
intense showers lasting many days (> 400mm/84h,
> 300mm/60h, > 200mm/36h) and the most intensive
rainfall reaches over 100mm/6h.

These above-mentioned causes can serve as
initial data for studying problem of prediction of places
and times of landslide occurrence.



