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NHAN PINH VE KHA NANG SAT LO PAT PA TAI KHU DU LICH TAM PAO II

TOM TAT

Ngé Tra Mai”

Vién Vit ly — Vién Han ldm Khoa hoc va Céng nghé Viét Nam

Khu du lich Tam Pao II — Bén Tam dugc quy hoach xay dung tai hai huyén mién nui 1a Tam Pao
va Pai Tir véi nhiéu suon ddc, khe sudi, nguy co tai bién truot 16 dat da phat trién manh. Céac hoat
ddng nhan sinh nhu nd min pha v& dat da, van chuyén, xay dung cong trinh ciing 1 nhiing tac
nhan lam ting nguy co sat 16.

Bai bao sir dung phan mém dia ky thuat méi truong GEOSLOPE/W tinh toan mirc do on dinh cua
suon ddc theo phwong phap truot cung tron Morgenstern-Price thong qua Hé sé an toan (FS). Két
qua cho thdy: (1) Khu TP II, nguy co truot |6 cao, tap trung & dai swon nii phia Bic; khu Bén Tam,
nguy co truot 16 thip hon, tap trung vao sau trong thung ling phia Bic-Dong Béc. (2) Trong 05 mat
cit (MC) dugc lya chon tinh toén, hé s6 an toan FS, dao dong tir 1,600 — 2,682, hai gia tri I6n nhét
va nhé nhit déu nam & khu Tam Dao II, MC3 13 noi d& xay ra hién tuong sat 6. Py 1a co s dé xay
dung cac bién phap cong trinh pht hop véi didu kién dia chét, thay van khu vuc nhiam giam thiéu

nguy co sat 1o dat da.

Tir khoa: du lich, sinh thdi, tai bién thién nhién, sat 16, swon doc

MO DAU

Theo quy hoach tong thé phat trién du lich tinh
Vinh Phiic dén nim 2020, tm nhin 2030. Vinh
Phuc s€ tr¢ thanh trung tam du lich cua vung va
ca nudc, trong do tap trung vao du lich sinh thai.
Khu du lich Tam Pao II - Bén Tam (goi tat 1a
Khu du lich) thudc Vuon qudc gia Tam dao,
dugc ra doi trong bdi canh nay gdm 03 hang
muc chinh: (1) Khu Tam dao II (TP II) c6
dién tich 290,5 ha vdi viung nghi dudng ven
ho, vui choi giai tri trung tdm, khu cong vién
van hoa — tinh than; (2) Khu Bén Tam 95ha,
phia Nam 1a ga di, phia Bic la ga dén, t6 hop
vé dich vu thuong mai — giai tri, cham soc strc
khoe, thé thao; (3) Tuyén cap treo ndi Bén
Tam — TP 11 (hinh 1) [1].
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Hinh 1. M6 phong Khu du lich Tam Dao II — Bén
Tam [1]
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Khu du lich thugc huyén Tam Pao va Pai Tu
la 2 huyén chiu anh huong cua khi hau nhiét
doi gio mua, d6 am 16n, dia hinh phuc tap, doi
nai cao, hé théng song sudi nho, hep va dbc nén
dé xay ra hién tuong truot 16 tai cac suon, dic
biét khi co6 su can thiép ctia con nguoi.
D3 ¢ nhiéu nghién ctru, nhan dinh vé tai bién
truot 16 dat da khi xay dung cac cong trinh.
Dién hinh phai ké dén cac két luan vé co ché
hoat dong cling nhu nguyén nhéan phat sinh
sat 16 cua nhiing nha khoa hoc Nga (Lién
X0), Phap, Puc... khi nghién ctru vung nui
Anpo, Kavkazo, Kacpat... Hién nay, theo da
tién bd vé mat cong ngh¢, Vién Thuy van
Qudc gia Brazil, Trung tam dy bao qubc gia
clia My... da sir dung mot s& mo hinh dé canh
bao nguy co sat 16 suon doc co tinh thuyét
phuc cao.
O Viét Nam, cac cong trinh ciia nhom tac gia
thugc Vién Pia chat, Vién Dia ly (Vién
HLKH&CNVN), Vién Khoa hoc Dija chat &
Khoang san va cac truong dai hoc da lam ro
quy luat hinh thanh, nhan dang, phan vung
trugt 10 trén pham vi toan qudc va budc dau
dé xuét cac giai phap phong tranh [2,3]. Két
qua cua cac cong trinh da c6 dong gop dang
ké trong viéc giam thiéu cac tai bién thién
nhién ndi chung [4].
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Noi dung bai bao dé cap dén dén nguy co tai
bién sat 16 dat — da Khu du lich Tam Dao II.
Day la co so dé xay dung cac giai phap giam
thiéu cac nguy co tai bién, han ché thiét hai vé
nguoi va cua, dac biét 1a cac tac dong bat loi
dén khu vye Vuon qudc gia Tam Pao.
PHUONG PHAP NGHIEN CUU

Trong nghién ciru, dia chit moi truong va tai
bién thién nhién, két qua cua mot van dé
thuong 1a t6 hop cua nhiéu phuwong phap
nghién ciru nhu: khao sat thuc dia, phéan tich
qua khtr du bao twong lai, mé hinh héa... Mdi
mot phuong phap co diém manh va han ché
riéng phu thudc vao cach tiép can, pham vi,
quy thoi gian va nguon luc. Bai béo sir dung
phuong phap mé hinh — mod phong, st dung
phan mém phén tich dia k¥ thuat méi truong
GEOSLOPE/W cua hdng GEO-SLOPE
International — Canada dé tinh toan murc do
on dinh cua suon doc theo phuong phap truot
cung tron Morgenstern-Price thong qua Hé sé
an toan (Factor of Safety - FS) [5]. Co so ly
thuyét dé xay dung loi giai sé cua phan mém la
phuong phap phan tir hitu han, két qua giai bai
toan 1a cac Hé sb an toan theo tirng mit cat khu
vuc. Trinh tu cac budc thuc hién nhu sau:

Chudn bi di¥ lieu din vao,
: choGeo-slope

Nhip diéu kién tinh toan én
dinh seom déc théng qua Hé
s0 an toan - FS

i |
kich bin
bingGep -

Slope

Triét xuit két qu tinh toar
on dinh cic MC theo Hé
O FS

T
tinh todn
Canh bio cicvitica
khinéngxiymldé

Hinh 2. So do cdc buée nghién ciru
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KET QUA VA THAO LUAN

Phin tich cic yéu t6 chinh dnh hwéng dén
nguy co sat 1¢

Vé dac diém thach hoc: tai Bén Tam va TP II
c6 mit chu yéu 1a magma phun trao véi thanh
phan chu yéu gém cac da thudc tudng phun
trao thuc su nhu ryolit porphir, ryolit, ryolit
dacit ciia Hé tang Tam Dao (J-K1td). Pic
diém cua cac da nay 1a tinh phan déi kiéu vo
kha phd bién, nhitng noi vo phong hoa c6
thanh phdn gom cac khodng vat sét va
hydroxit sit tao thanh két cau tuong ddi bén
virng. Lién quan dén kiéu vo phong hoa nay
1a cac khdi truot c6 quy mé 16n, kiéu truot
xoay hozc hdn hop.

Dia hinh khu vue: céc suon doc c6 do doc kha
16n song do 16p phu thyc vat phat trién tét nén
cac hoat dong trén bé mit sudn nhu x6i mon,
ria liia, boc mon... dugc han ché tuong doi.
Cung véi do, didu kién tham thuc vat bi suy
giam khién cho kha ning gitt nudc cua suon
thép, khi c6 mua 16n, nuéc don nhanh vao céc
khe sudi hep, d& xay ra hién tuong truot 16, 1i
dng, 1ii quét.

Mang luoi dong chay: Khao sat thyc dia cho
thay, trong khu vic c¢6 nhiéu bai d4 tap trung
trén cac suon c6 do dc cao hodc nam ngay
canh sudi, day chinh 1a cac vi tri c6 nguy co
xay ra hién tuong trugt 16 khi c6 mua 16n, gay
boi 1§p dong chay, tao nén cac dép tam thoi,
dic biét khi c6 muwa 16n bét thuong. Cac yéu
t6 anh huong va dugc phan chia thanh nhom
cac yéu t6 nén hay diéu kién mit dém (do doc
dia hinh, mat do dong chay, do phan cit séu,
nguy co x6i mon dét, kha ning phong ho ciia
rimg...) va yéu t6 kich hoat ddi véi khu vuc
du 4n chi yéu 1 lwong mua duge phan tich
trudc khi dua vao mo hinh.

Phén tich kha niang truwot 16 tai cac vi tri
swon doc

Nguy co xdy ra truot, sat 16 swon doc: dua
trén cac 10p thong tin co ban vé thanh phan
thach hoc, diéu kién co ly dat da, do dbc
sudn, mang ludi thuy van, dia hinh, diéu kién
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tham thyc vat va kha nang phong hoa da me cho théy: khu vuc Xuét hién nhiéu vi tri tdp trung cac
tang da lan, thudng ndm ngay dudi cic suon hodc ven cac dong chay dbc. Pay chinh 1a cac khu
vuc tap trung vat li€u, cac san pham do qua trinh sat 1& gdy ra, cac vi tri nay cho phép tinh toan
trong sb ctia ting 16p thong tin vé nguy co xay ra tai bién (hinh 3).
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Hinh 3. Cdc vi tri ¢6 nguy co xdy ra truot I6 tai khu Bén Tam va TD II

Két qua cho thdy khu TP II, nguy co truot 1&
cao, tap trung ¢ hau hét dai suon ndi phia
Bic; khu Bén Tam, nguy co truot 16 thap hon,
chu yéu tap trung vao sdu phia trong thung
ling phia Bic-Dong Béc. Trong diéu kién
hién tai, khi chua c6 nhiéu cac hoat dong cua
con ngudi pha v& thé can bang tu nhién cia
dat da thi nguy co truot 16 chi anh huong dén
céc khu vuc xa, it anh huong truc tiép toi dan
cu. Tuy nhién khi c6 hoat dong dao dip, xay
dung cong trinh s& lam gia tang trong luong
ctia khoi dit da cing VO'l su gia tang luc gy
truot, lam giam d6 gan két cua vat liéu cdu
thanh, kich hoat cac qua trinh bién dang suon,
tao tién d¢ dién ra qua trinh tai bién.

Phan tich kha nang truot lo tai mot $6 vi tri
swon doc: Dé danh gia mic do truot, sat 10
sudon dbc co thé xay ra khi c6 cac hoat dong
cua Khu du lich, lya chon phan tich mot s6 vi
tri ndm trong khu vuc c6 nguy co cao hoic
cac vi tri tdp trung xay dung cac cong trinh
sau nay (hinh 3). Viéc tinh toan 6n dinh suon
déc duoc thuc hién bfmg phén mém md
phong GEOSLOPE/W. Muc d6 6n dinh cua
sudon dugc danh gia bang phuwong phap truot
cung tron Morgenstern-Price thong qua Hé sé
an toan (Factor of Safety - FS). Khi FS < 1,
cong trinh dang & trang thai khong on dinh,
¢6 nguy co truot 1 bat ctr luc nao, khi FS > 1,

cong trinh ¢ trang thai on dinh, an toan véi
nguy co trugt 16. Thong thudong FS duge chon
> 1,3-1,4 khi thiét ké dé dam bao mirc do an
toan t6t nhat cho cong trinh. Do phéan 16n cac
suon déc dua vao phan tich déu co 16p vo
phong héa kha phat trién nén cac mé hinh déu
c6 ap luc nude 16 rdng dwong va phuong
phap Morgenstern - Price thoa man ca hai
diéu kién can bang luc (Fr) va moment (Fy).

Poi véi Khu TP II: Lua chon 03 vi tri mat cét

(MC) dac trung (hinh 3).
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Hinh 4. Két qud tinh toan do én dinh suon déc tai
vi tri MC1 khu Tam Pdo 2
(@) Cau triic swon doc; (b) Mdt do phén bé cac
cung truot yéu
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Vi tri MC1 nam tai noi c6 nguy co truot 10
cao, 49 doc suon 16n va trén bé mit dia hinh
cling tap trung nhiéu san phdm cia cic qua
trinh truot 1& da xay ra. Néu suon doc tiép tuc
mét 6n dinh thi cdc vat ligu ctia khdi truot c6
kha nang vui lap dong sudi phia duéi, hinh
thanh dong 1ii bun da gy vui lap khu vuc ha
lwu ciia dong chay. Tuy nhién két qua tinh
toan tai vi tri MCI cho théy hé s6 an toan nho
nhit FSp, = 2,128; day la gia tri tinh toan cho
cung truot yéu nhéat va 6n dinh trong diéu
kién hién tai (hinh 4).
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Hinh 5 Két qud tinh toan do on dinh
swon doc tai vi tri MC2 khu Tam Pado 2
Vi tri mat cit MC2 ndm gan khu vuc tap
trung cac cong trinh xdy dung sau nay, tuy
nhién do déc cta suon 1a kha thap. Két qua
tinh toan tai vi tri MC2 cho théy hé s an toan
nhdé nhat FSpi, = 2,682, vin ddm bao diéu
kién 6n dinh (hinh 5).
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Hinh 6 Két qua tinh todn dé én dinh
suwon doc tai vi tri MC3 khu Tam Pado 2
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Vi tri mét cat MC3 nam canh thung liing nho,
hep, hudng theo vi tri tuyén duong két ndi véi
thi trAn Tam Dao hién tai. Két qua tinh toan
tai vi tri MC3 tuy hé s6 an toan nho nhat
FSmin = 1,600, van trén mic an toan trong
diéu kién hién tai song hé sb nay khong qué cao,
¢6 thé bi suy giam khi c6 cac hoat dong xay
dung cong trinh. Do vy can chu ¥ dam béo an
toan khi thi cdng cling nhu dua cic cong trinh
vao van hanh trong tuong lai (hinh 6).

Poéi véi Khu Bén Tam

Lua chon 2 vi tri mit cit dé danh gia cu thé
nguy co xay ra truot 1& (hinh 3). Két qua tinh
toan tai ca 2 vi tri cho hé s an toan nam trong
khoang tir 1,661 dén 1,916. Pay la cac hé sb
an toan ctia cung truot yéu nhat trén timg mat
cit va & muc cho phép, tuy nhién van cin
phai cha v gia ¢d an toan khi thi cong cic
cong trinh.
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So v6i Khu TD II nam phia trén dinh nui thi
Khu Bén Tam c6 dia hinh cha yéu 1a ddi thap
thodi va hién tai tap trung nhiéu hoat dong
kinh té x3 hoi hon nén khu vuc nay nguy co
trugt taluy véi kiéu pho bién 1a truot hdn hop
va tinh tién v6i quy mo nho dén 16m, it co kha
nang trugt theo mat 16p sau. Cac khéi truot
kiéu nay tuy c6 quy mo nho nhung thuong gy
thiét hai 16n do xay ra gﬁn cac khu vuc co6 dan
cu sinh sdng hoic c6 cac cong trinh x4y dung.
Nhin xét, danh gid chung vé nguy co xdy ra
trwot 16 swon doc

Khu du lich c6 dia hinh déac trung cua vung
nai v6i nhiéu suon doc nén kha ning thoat
nuéc mat nhanh, khi c6 mua 1én dé tao nén 1d
dng, 1ii quét. Mién luu vuc cua cac sudi déu bi
“that” ¢ phan dudi, 16p thd nhudng va vo
phong hoa day két hop vai cac hoat dong ciia
con ngudi, pha v& thé can bang ty nhién dé
gdy truot, sat 10. Két qua phan tich cho thay
nguy co truot 16 lién quan dén hoat dong cong
trinh phu thudc nhiéu vao didu kién tu nhién
va nén dia chit cu thé:

- Nguy co truot 16 dat da phat trién manh &
khu vue suon dbc cao, noi c¢6 dia hinh phan
cit phuc tap, cac dién 16 da géc dé bi phong
hoa, cac doi pha hiy do cac hoat dong kién
tao, hinh thanh nhiéu mang sudn trong luc,
tich tu tan tich, suon tich day.

- Pic diém vo phong hoa va thanh phan dét
d4 ciing 1a yéu t6 quan trong dbi véi truot 15,
chung vira 1a nguyén nhan phat sinh, vua la
dbi tugng chiu sy bién dang cua hoat dong
ndy. Céc loai da dé bi phong hoa va tich tu
sét-kaolinit 1a khu vuc thuong dé phét sinh
trugt 16. Cac vi tri doi dap vo, pha hay kién
tao, gin két yéu... ciing 1a nguyén nhan cua
cic tai bién dia chit.

- Ngoai cac hoat dong nhan sinh nhu qua
trinh nd min pha v& dit da, van chuyén, xay
dung cong trinh... sau nay thi dic diém khi
tuong - thiy vén, cu thé 1a lugng mua va hé
théng dong chay ciing 1a mot trong nhimg tic
nhan quan trong anh hudng téi nguy co truot 16.

Khi c¢6 thoi tiét bat loi, mwa kéo dai hay mua
16n s& 1am cho cac suon doc yéu dang 6n dinh
tam thoi d& bi kich hoat, thic déy qua trinh
trugt/sat dién ra nhanh va quy mé 16m hon.

KET LUAN

Khu du lich Tam Dao 11 — Bén Tam duoc quy
hoach xay dung tai hai huyén mién ndi 1a
Tam Ddo va Dai Tu thudc tinh Vinh Phuc, ¢o
dia hinh ddi nGi, sdng sudi nho hep... d& xay
ra cic tai bién thién nhién, dac biét Ia hi¢n
tuong sat 16 trén cac suon dbc, nhat 1a khi c6
cac hoat dong cbng trinh.

Viéc &p dung md hinh GEOSLOPE/W la
phan mém phan tich dia ky thuat méi truong,
cia Canada 1a mot huéng twong dbi moi
trong nghién ctu tai bién thién nhién. Tinh
todn muc do 6n dinh cua suwon dbc bing
phuong phap trugt cung tron Morgenstern-
Price théng qua Hé sé an toan (Factor of
Safety - FS). Két qua chi ra rang:

- Khu TP 11, nguy co trugt |6 cao, tap trung ¢
hau hét dai suon ndi phia Bic; khu Bén Tam,
nguy co truot 1¢ thap hon, chi1 yéu tap trung vao
sau phia trong thung liing phia Bac-Pong Bac.

- Tai 03 vi tri MC dién hinh lya chon tinh
toan cho Khu TP II, MC1 c6 hé sb an toan
nho nhat FSy, = 2,128; d6i voi MC2 va MC3
chi s6 FSmin lan luot 1a 2,682 va 1,600. Nhu
vay tai vi tri MC3 1a noi dé xay ra hién tugng
sat 16.

- Pi voi 02 MC lya chon tinh toan cho khu
Bén Tim, két qua tinh toan tai ca 2 vi tri déu
cho thay hé sé an toan nam trong khoang tir
1,661 dén 1,916 van nam trong giéi han an
toan cho phép. Tuy nhién van can c6 cac bién
phép gia c6 trong qua trinh thiét ké cac hang
muc cbng trinh.
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ABSTRACT
LANDSLIDE RISK ASSESSMENT AT TAM DAO RESORT II

Ngo Tra Mai’
Institute of Physics - Vietnam Academy of Science and Technology

Tam Dao resort 11— Ben Tam is situated at 2 mountainous districts namely Tam Dao and Dai Tu
with lots of steep slopes and ravines; therefore, there is higher risk of landslides. Human
interactions in the region such as mine explosions, transpotation and construction also increase the
posibility of landslide.

This article use GEOSLOPE/W geotechnical program to calculate the stability of the steep slopes
by utilizing Morgenstern-Price circular arc method through Factor of Safety (FS). Results showed:
(1) Tam Dao resort Il has high risk of landslide, mainly at the northern mountain range; Ben Tam
has lower risk of landslide, mainly at the North-North East valley. (2) In 5 calculated sections,
FSmin index fluctuates from 1600 — 2682, both the biggest and smallest values are of Tam Dao
resort I, section 3 is the most likely place to have landslide. This is the foundation to propose
solutions to combat and minimize landslide disaster in accordance with local earth’s structure and
hydrological conditions.

Key words: resort, ecological, natural disaster, landslide, slope
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