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Tom tat: Trueot 16 dat [a mét loai thién tai bdt thuong & mién Trung nude ta, gdy thiét hai to
l6n vé ngueoi va ciia. Dir bdo trieot 16 dat 14 mét trong nhitng phwong phdp dé giam thiéu thiét
hai do thién tai gay ra cho vung nay . Bai bao nay gidi thiéu chuong trinh mang tén QMM
PTPL2009/01,mdt cong cu dw bdo trieot 16 dat lam co s¢ Am nhitng gidi phdp ki thudt nham
dam bdo an toan cho cong trinh xay dung trong diéu kién thién tai bat thuong mién Trung.

1. Giéi thiéu chung

Truot 16 14 mot dang tai bién todn cau. Cac
khéi truot gdy anh huéng dang ké t6i cac hoat
dong kinh té x& hoi. Theo thong ké, & Hoa Ky,
thiét hai do thién tai truot 16 xép vao loai thu
hai sau dong dat, trén Iii Iut.

Tai Viét Nam, theo cac bao cao cua cac dia
phuong va cac khao sat chi tiét cia Vién Dia
chat, cdc co quan TW, trong mot s6 nim gan
day day, truot 16 dat d& hon muoi 1an xay ra
I6n ¢ thi x& Lai Chau (1990), thi x& Son La
(1991), Cao Bang (1992), Mudng Lay (1994),
Phia Béac tinh Lai Chau (1996) ..giy rung
dong du luédn ca nudc.

Trong 16 nam, ké tir nim 1990 dén nam
2005 1o dat va lii quét da pha huy 13.280 ngoi
nha, lam hu hai ndng khoang 115.000 ngdi
nha, 988 ngudi thiét mang va mat tich, 628
nguoi bi thwong, 180.000 ha hoa mau bi pha
huy, nhiéu ciu cong, dudng sa, cong trinh
thuy loi bi hu hong nang...

Truot 16 dat cling xdy ra & hau khip cac
tinh mién Trung gy thiét hai 16n vé ngudi va
cta. Chi tinh riéng céc tran mua I 16n nam
1999 truot 16 dat da xay ra trén dién rong &
c4c tinh Quang Tri, Thira Thién Hué, Quang
Nam, Quang Nghi, Binh Dinh. Gan 40 nguoi
bi dat da vui lap. Hang tram gia dinh phai di
chuyén. Riéng Quang Ngéi c6 3.400ha rudng
bi dat da cat soi c6 ngudn gbe truot 16 vii lap
day trung binh 1m. Giao thdng Béic Nam
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(duong sat, dudng bo bi trugt 16 cat dit nhiéu
ngay... [1,2,3,4]

Truot 16 dat da & cac mai dbc tu nhién va
méi dbc cong trinh thuong x4y ra vao mia
mua bdo, dic biét 1a nhiing noi xdy ra mua to
kéo dai. Trong mot vai thap ki gan day, bio va
&p thap nhiét d6i d6 bo vao mién Trung nhiéu
hon céac vung khac trong ca nudc. Bao va ap
théap nhiét d6i gdy mua 16n dan dén i lut, ld
quét, trugt 16 dat gy tai hoa tham khdc cho
nhiéu noi thuoc mién Trung. Béo, |0, trugt 1&
dat d3 gay ra nhimg anh huong va tac dong
vuot qua kha nang chiu dung ctua cong trinh
xay dung, n6 tro thanh thién tai bat thuong d6i
véi cong trinh ( TTBT)

Nghién ctru du bao truot 16 dat dé phong
tranh tir trong quy hoach, trong thiét ké va gia
cb cac cong trinh xay dung dé giam thiéu thiét
hai 124 mot yéu cau cap bach cua cong tic
phong tranh thién tai cua ca nudc néi chung
va mién Trung noi riéng.. [7,8]

2. Phuong phap danh gia nguy co va
tinh toan truot 16 dat da

Trén thé gidi, danh gia truot 16 khu vuc
dugc xac dinh bang nhiéu phwong phap khac
nhau, nhu ciac phuong phép phan tich hé
thdng cip bac (Analytic Hierachy Process -
AHP), phuong phdp ma tran dinh lugng
(Quantified Matrix Method — QMM) cta Hoa
Ky, cac phuong phap BCETUI'EO, phuong
phap MI'Y cia Nga. Viéc danh gia thién tai



treot 16 khu vue 12 mot van dé con rit méi mé
d6i voi nude ta, mot sd tac gia d ap dung cac
phuong phap QMM [1,2,3,8] va AHP [5,6] va
d4 thu dugc nhitng két qua budc dau. Pé dy
bao nguy co truot 16 khu vuc cac tinh mién
Trung, chdng téi str dung phuong phap QMM.

Theo phuong phip QMM muc d6 nguy
hiém xay ra truot 16 dat duoc danh gia bang
hé s6 K:

K =-—"_1000% )
M =%Tﬁ?\“=I1A1j+I2A2j+....+InA1j, (10)
IVlmax :zliAijmax (11)

Trong d6* M- téng s diém c6 thé thu duoc
tir hé s6 do nguy hiém cua cac yéu t6 anh
huong va hé sé cuong do tac dong cia yéu td
do6 qua khao sat thyc dia ¢ khu vuc nghién
cuu; Mpay - téng s6 diém 1én nhét co thé co
dugce tir hé s6 d6 nguy hiém cua cac yéu t6 va
hé s6 cuong do tic dong 16n nhat cua yéu tb
do; 1; - hé s6 4o nguy hiém ctia yéu t6 thi i; A;
- hé sb cuong do tac dong cua yéu tb th i thu
duoc qua khdo sat hién truong; Ajjmax - cuong
d6 tac dong 16n nhat coa yéu t tha i; 1, 2,...n
- 56 thir t cac yéu to tir yéu t6 thir nhat dén
yéu to tha n.

Vi co ché, hinh thai trugt 16 ciia suon doc
dat va da khac nhau kha nhiéu, nén Reuter F.
phan chia suon doc ra 1am hai nhém: suon
doc dat va suon doc da. Tham khao cac
nghién ctru ctia mot sb tac gia, ching t6i phan
chia 10 yéu té gay truot trugt suon doc dat va
16 yéu tb gay trugt suon doc da. . [4,5]

Thang diém kién nghi déi véi 10 yéu té gay
trugt suon doc dat & mién Trung duoc néu voi
M, sy = 600 diém, cu thé nhu sau:

(1). P doc caa suon dbc: 1=8, goc dbc <
10%:A=1, 11-20°% A=2, 21 - 30°% A=3, 31-40°
A=6, >40° A=9.

(2). Po cao cua suon doc: 1=8, suon dbc
<5m:A=1, 5-20m: A=3, 21-45m: A=5, >45m:
A=8.

(3). Tac dung cta mua: I=10, lwgng mua
<100mm/n, 3 ngay lién:A=1, 100-200mm/n, 3

ngay lién: A=3, 201-300mm/n, 3 ngay: A=5,
301-400mm/n, 3 ngay lién: A=8, > 400mm/n,
3 ngay lién: A=10.

(4). Pét pha tan tich d& huat nudc, truong
no, tan ra: 1=10, Giam cuong d6 khang cit khi
bdo hoa <30%: A=2, 31- 50%: A=5, giam
cuong d6 khang cit khi bdo hoa > 50%:
A=10.

(5). Thé nam cua Iop dat nghiéng theo suon
doc , co lop dat yéu: 1=8, Goc nghiéng <10°:
A=1, 11-20°% A=3, 21-30°% A=5, 31-40°% A=7,
>40°: A=9.

(6). C6 tang nuwdc ngam, nudc cb &p lam
thay di tinh chat cua dat, tao mat trugt: 1=9,
dat am: A=1, dat siing nudc: A=3, c6 mach
nudc khdng ap: A=5, mach nudc cé ap: A=10.

(7). Tai trong dong dat, tac dung cong trinh
va tai trong dong: 1=6, tai trong <10kPa:
A=1, 11 -20 kPa: A=3, >20 kPa: A=6, c0
dong dat > 5 do Riter: A=6.

(8). Cac tac dong ky thuat nhu dang, cuong
do tién hanh céc cong trinh trén suon doc:
I=5, cit tang, xay dung trén suon doc: 1=5,
tién do nhanh: A=1, tién d6 cham: A=3, anh
huong né min: A=3.

(9). Tham thuc vat: 1=7, do che phu
>70%: A=1, 69 - 50%: A=2, 49 - 30%: A=3,
< 30%: A=5.

(10). Hoat dong cua dong vat: hang héc,
lam toi xop dét: 1= 4, khong dang ké: A=1,
nhiéu hang héc:2, Hang héc va lam toi dat:
A=4

Thang diém kién nghi ddi voi 16 yéu t6
gay truot suon doc da ¢ vung duyén hai
mién Trung v61 Mpyax = 600 diém, cu thé nhu
sau:

(1). Chiéu cao, m: I=8, chiéu cao <3m:
A=0, 3-6m: A=2, 6-12m: A=5, >12m: A=9.

(2). Goc nghiéng cua suon doc, do: I=8,
nho hon 30% A=0, 30-45° A=2, 45-60°: A=5,
>60°% A=9.

(3). Bé mit suon dbc: I=4, phéng: A=0,
khong phang: A=2. C6 bac: A=5, c¢6 bac, ¢o
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bac treo: A=9.

(4). Thuc vat lam toi dat: I=4, khong co:
A=0, anh huong khong dang ké: A=I, anh
huong x4u cho mit phan cach: A=2, trén toan
suon dbc: 4.

(5). Luong mua mm/ngdy 3 ngay lién:
=10, <100: A=0, 100-200: A=2, 201-300:
A=5, >300: A=8.

(6). Phong hoa vat 1y va hoa hoc: 1=10, da
tuoi: A=0, phong hoéa nhe: A=1, phong hoa
vira: A=2, phong hdéa manh: A=4.

(7). Miic d6 ndi tai cia d4 ¢ suon dbc: 1=4, Pa
tuoi: A=0, phong hod theo bé mat: A=1, phong
hoa va néi tai: A=2, ndi tai hoan toan: A=4.

(8). Tan s6 khe nit/m: I=7, lkhe nut
(kn)/m: A=0, 1-10kn/m: A=1, 11-100kn/m:
A=2, >100kn/m:A=4.

(9). Chiéu dai khe nat, m: =7, <0,Im:
A=0, 01-1,0m: A=1, 1,1-10m: A=2, >10m:
A=4. (10). Hé s6 nut né, %: 1=6, <1%:: A=0,
1-3%: A=1, 3-5%: A=2, >5%: A=4.

(11). Do md¢ khe nut, cm: 1=6, vi khe ntt:

A=0, <0,5cm: a=1, 0,5-1cm: A=2, >1cm:
A=4. (12). Pic diém bé mat thanh khe nat:
I=7, khong phang, nhim: A=0, khong phang,
nhan: A=1, phang, nham: A=2, phang, nhin:
A=4.

(13). Chét 14p nhét: I=9, khong c6: A=0, c6
g6c canh, hat, kho: A=1, hat tron canh, am:
A=2, dat déo: A=4.

(14). Nuoc khe nut: [=9, khong co: A=0,
diém 16 don: A=1, ¢6 chu ky tai mot s6 diém:
A=2, thuong xuyén trén sudn doc: A=4.

(15). G6c doc cua khe nirt vao phia suon,
do: I=10, 0-10°: A=0, song song suOn dbc:
A=2, >20° cit suon ddc: A=4.

(16). Thé tich khdi da khong 6n dinh trén
suon, m*: 1=6, khdng c6: A=0, < 1,0m*: A=1,
1,0-3,0m* A=2,>3,0m* A=4

Trén co s& cua hé s6 muc do nguy hiém,
cip d6 nguy co truot 16 co thé duoc phan
chia thanh 5 cap tir rat yéu, yéu, trung binh,
manh, rit manh, nhu bang 1

Bang 1. Cap do nguy co truot 16 dp dung cho ving duyén hai mién Trung

TT | Céap dd Hé s6 K So bd danh gia on dinh
1 | K <25% On dinh
2 | 25% < K < 40% Twong d6i 6n dinh
3 11 40% < K < 55% C6 nhiéu nguy co truot 16
4 A\ 55% < K <75% Nguy co trugt 16 cao
5 \ K> 75% Nguy co trugt 16 rat cao

Trén co s¢ danh gia dugc nguy co trugt
I ¢6 thé khoanh dugc nhitng viing ¢ nguy
co truot 1o theo cac cép d0 khac nhau.
Phuong phap danh gia trén d4 xét kha day
du cac yéu td anh huwong. Tuy nhién, do
pham vi han hep ctia d& tai, cac hé sd I; va
Ajj can dugc diéu chinh trong qua trinh sir
dung cho phl hop véi thuc té. Dé thuan tién
cho nguoi st dung phuong phdp QMM tinh
toan truot 16 dat trong quy hoach, thiét ké,
danh gia an toan cac cong trinh hién hiru
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trong diéu kién TTBT, ching t6i d& xay
dung phan mém QMM. PTPL 2009/01.

3. Céu tric chwong trinh QMM. PTPL
2009/01

So dd cau trac nhu hinh 1, trang gidi thiéu
chuong trinh nhu hinh 2. Sé liéu dau vao cia
chuong trinh 13 cac yéu té vé dia hinh, dia
chat, mua va sinh vat duge diéu tra va khao
st tai vi tri tinh toan. Két qua tinh toan cho
céc hé s6 K, so sanh véi gia tri K trong bang
1, két luan vé nguy co xay ra truot 19..
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Hinh 3. Menu ngang, Menu doc

kién TTBT. Dudi day 12 mot sé vi du cu thé
dé minh hoa.

Vi du 1: Danh gia hién tuong truot 16 datt &
nai Pau Voi huyén Tién Phudc tinh Quéng
Nam. St dung phin mém QMM.PTPL
2009/01, mua mua, xac dinh duoc K=76,6%,
cap d6 V- nguy co trugt 10 rat cao (hinh 4a),
tuong ng véi cac cung truot co hé s on dinh
bang 0,95-1,05 trén ca khdi trugt (hinh 4b),
Kminmin=0,73 & phan dinh cua khéi truot

Hinh 4. Phan tich truot 16 ¢ niti Pau Voi, Quang Nam vao mua mua. a) Xac dinh hé s6 K
theo phan mem QMM.DTDL 2009/01, b) Tinh toan truot theo phan mém SLIDE
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Phén tich cac nguyén nhan gay trugt, co thé
thdy rang nguyén nhan gay truot chi yéu ¢
nti Pau Voi 1a sy suy giam dang ké cia siic
chéng cét trong cac 16p dat sét pha do tac
dung cta nudc mua. V&i nguyén nhan gay
trugt nhu d8 néu ¢ trén, cac giai phap cong
trinh dé xir 1y truot & nai Pau Voi, noi trugt
kéo dai hang kildmet, 1a rat kho khin va
khong hién thyc vé ky thuét ciing nhu vé kinh
té. Do vay, can di dan ra khoi vung trugt 1& dé
biao dam cudc séng 6n dinh lau dai. Tuy

Kinh d5 vids
[v] [105.495565214 18.024589214

(&l

nhién, vao mua kho, van cé thé hoat dong san
Xuat nong, 1am nghiép tai khu vyc nay.

Vi du 2: Panh gia hién tuong truot 6 bo déc
d4 vai phai dap thay dién H5 H8, Quang Binh sau
khi xay ra sy c6 tran dap, s dung QMM.DTDL
2009/01 xac dinh dwoc K= 62%, cap do V- nguy
co truot 16 cao (hinh 5a), tuong tng Véi hé s6 6n
dinh Kpyinmin = 0,836 (hinh 5b). Nguyén nhan gay
truot & day 1a su gia ting goc doc ciia méi dic vai
phai dap do hau qua caa sy ¢b tran nude qua dinh
dap trong cac ngay 3-5/10/2010.
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Pé bao dam an toan cho dap, nhét thiét
phai st dung cac giai phap cong trinh.
Phuong an 1 dung tuwong chin bé tdng co
chiéu cao 1a 33m, bé rong chan tuong 1a 5,5m,
bé rong dinh tuwong 1a 1,0m, hinh 6a. Phuong
4n 2 s dung loai neo tmg suat trude, chiéu
dai 10m va 20m, strc neo cua hé 1la 1.200kN,
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hinh 6b. Cung v&i mit truot tir chan 1én dinh
méi ddc, phuong 4n tudng chan hé s on dinh
nho nhit kyi, = 1,156 thi & phwong an neo hé
s6 On dinh co thé dat gia tri 1on hon nhiéu,
Kmin = 1,681. Phuong an neo la phuong an
duoc chon.

Hinh 6. Tinh toan gia cé mdi doc bo phdi vai ddp Ho Hé. a) Twong chdn két hop neo, b) Neo
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5. Két luan

Trong khudn kho bai bao d4 gidi thiéu két qua nghién ciu lya chon phuong phap QMM dé
danh gia truot 10 dat, da va xay dung dugc phan mém tinh toan thuan tién cho ngudi sir dung va
hai vi du minh hoa sir dung két hop QMM.DTPL 2009/01 Vvéi ciac chuong trinh chuyén dung
tinh 6n dinh mai doc chimg t6 do tin cdy va tién ich cua chuong trinh. Pay 1a két qua nghién
clru méi c6 ham lwgng khoa hoc, phl hop véi thuc tién mién Trung, co6 gia tri thiét thuc trong
linh Iyc phong tranh thién tai.
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Abstract
SOFTWARE QMM DTDL 2009/01 AND SAFETY FOR CIVIL
INFRASTRUCTURES IN CENTRAL VIETNAM TO COPE
WITH EXTRAORDINARY NATURAL DISASTERS

Landslides in the Central of Vietnam, that is the unusual natrural disasters, costs alost of
life and serious economic damages. Forecasts of landslides in the Central is one of the way to
reduce the damages in this area. The paper intruduces the software named QMM DTDL
2009/01 as the forcats of landslides tool for finding on technical solutions to ensure the safety
for civil infrastructures in Central Vietnam to cope with extraordinary natural disasters

31



