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Tém tat: Bai béo gidi thiéu co s& phuong phép va quy trinh &p dung mé hinh chi sé théng ké tich hop da
bién dw béo khd nang truot I6 trong moi trirong ArcGIS cho khu vire thi xa Béc Kan, trong dé ban dé duw béo
nguy co truot 16 va phan ving nguy co truot 16 duoc xdy dung trén co sé tich hop ¢é trong sb cac yéu tb vé
diéu kién va nguyén nhén gay truot ttr cac badn do: dia chét thach hoc; dia mao; vé phong héa; dia chéat céng
trinh; phan bé luong mua; hién trang st dung dat; méat dé lineament; mat do nut né; goc léch thé ndm da géc
va goc léch cac hé théng nurt né so véi swon déc; mé hinh sé dé cao (DEM); dé déc (SLOPE); huéng dbc
(ASPECT); mat dé phan cét ngang va phan cét sdu; kién tao.

Bai bao ciing trinh bay phwong phéap dw béo dinh luong cuong do phat trién truot I& (thé tich khéi truot) trén
co s& xéc dinh dinh lwong ty trong cta céc yéu té gay truot, xay dung ham héi quy tinh toan thé tich khéi truot
va ban dé dw béo quy mé thé tich khéi trirot. Phurong phép duoc dp dung cu thé cho khu vurc thi xa Béc Kan.

Céc bdn dé dw béo nguy co truot I8, phén ving nguy co truot 16 va duw bao quy mé thé tich khéi truot Ia co
s6 cho viéc tinh toan va thanh |ap céc bdn dé dw bao rdi ro vé con nguoi, vé tai san do truot I6 gay ra & thi xa
B&c Kan, ciing nhw dinh huéng céc gidi phdp ky thuat phong tranh truot I& va quy hoach phét trién bén ving
do thi.

Abstract: This paper presents the basis of the method and procedure of application of multi-variable
statistical index model in forecasting landslides probability in ArcGIS platform for Bac Kan town, in which
landslide hazard forecast map and landslide hazard zonation map are built based on a weighted combination of
conditional and cause factor maps: geological lithology, geomorphology, weathering coverage; engineering
geology, rainfall, land use, map of lineament density, density of fractures, rock dip azimuth deviation and
fracture system 1&2 dip azimuth deviation, DEM, slope, slope aspect, horizontal and vertical segmentation,
tectogenesis.

The paper also presents quantitative prediction methods of landslide development magnitude (landslide
volume) based on the quantification of the weight of landslide driving factors, establishing equation of regression
for calculating the volume of landslide, and landslide volume prediction map. The method was applied to Bac
Kan town.

Landslide hazard forecast map, landslide hazard zonation map and landslide volume prediction map is the
basis for calculating and establishing human risk forecast map, property risk forecast map caused by landslide
in Bac Kan town, also for orientating technical solutions to prevent landslide and sustainable urban
development, urban planning.

1. Pat van dé

Céc qua trinh tai bién dia chat (trong do cé trwot 1&) phat sinh va phét trién dwdi anh hwdng cla nhiéu yéu
td, c6 nhirng yéu td gilr vai trd rat quan trong, cé nhitng yéu té6 ma &nh hwéng clia chiung khéng nhan rd duoc.
Tét ca cac yéu tb d6 dwoc goi la cac yéu té hinh thanh va phat trién tai bién va chia thanh hai nhém: nhém céac
yéu tb diéu kién va nhom cac yéu td nguyén nhan cla tai bién. TS hop cac yéu td dé dwoc xem xét, danh gia tiv
goc do phan tich hé théng dwoc goi 1a “Hé thdng cac yéu t6 tai bién dia chat”. Cach tiép can hé théng cho phép
phan tich, danh gia vai tro cla tirng yéu té ciing nhw dy bao tdng hop (ca dinh tinh va dinh lwgng) kha nang
phét sinh tai bién dia chat trén mot ving 1anh thé.

Hién nay c6 nhiéu phwong phap nghién clu va danh gia, dw béo trwot 16 khac nhau duwoc cong bé, trong
doé GIS (Hé thdng Théng tin Dia ly) 1a cong cu hiru hiéu dé giai bai toan doé. V&i cac thé manh trong lwu trik,
chuyén dbi cac dang di¥ liéu khac nhau, phan tich khéng gian va hién thi ban db, GIS da dwoc ¢ng dung rat
nhiéu dé danh gia va xay dwng cac mé hinh dy bao truot 16.
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Trong béo céo nay du bao trvot I& theo md hinh chi sé théng ké va md hinh tinh thé tich khéi trwot.

M6 hinh chi sé théng ké cho phép xac dinh gia tri trong sé cla méi I&p trong tirng théng sb tac nhan gay
trwot qua phép tinh ti 1& gitra mat do trwot 16 cla tieng 16p véi mat do truot & trén toan ving. TAt ca cac tac
nhan nhw dia chat thach hoc, dia mao, swdn dia chat cong trinh (gém swén tw nhién va swdn nhan tao), kién
tao, mat do nit né, vé phong hda, mat do lineament, mat d6 phan cét ngang, phan cat sau, do cao, do dbc,
hwéng dbc dia hinh, goc léch da, lwong mwa, hién trang st dung dat... déu dwoc phan 1&p theo cac phwong
phap khac nhau va tinh mat do trwot I& theo dién tich trng I&p. Phan mém ArcGIS cho phép chdng cac I&p
theo cong thirc nhat dinh va xac dinh dwoc nguy co truot 16 tai méi diém trong toan ving nghién ctu.

Thé tich khéi trwgt dac trung cho cwdrng dd phat trién tai bién truot 1&. Trén co s& phan tich ty trong cac
tham sé tham gia gay trwot va méi quan hé cta ching véi thé tich cac khéi trwot do vé duorc tai hién truong,
st dung phwong trinh hdi quy dé dw bao thé tich truot I1& theo cac tham sb gay truot trong pham vi thi x4 Bac
Kan.

2. M6 hinh chi sé théng ké tich hop da bién dw bao nguy co trwot |1&
2.1. Co’ sé phwong phap:

M6 hinh phan tich chi sb théng ké dwoc st dung phd bién 1a mé hinh cla tac gia Van Westen (1997) .
Nguyén t&c cla phwong phap phan tich théng ké la: Cac tac nhan gay trwot chi yéu trong qué khd va hién tai
duwoc théng ké lai nhdm duw bao sw xuét hién trwot 1& & nhivng khu vuc cé didu kién tuong tu.

Trong phwong phap chi sb théng ké, gia tri trong sb cho mét 1&p théng sé anh hwéng téi qué trinh truot &
dat dwoc dinh nghia 1a logarit tw nhién ctia mat do trwot & trong I&p trén mat dé trwot 1& trong toan ban do.
Coéng thrc nay dwgc Van Westen (1997) dwa ra nhw sau:
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Trong do:

Wij: Trong sb ctia I&p i thudc tac nhan gay truot & j

Dij: Mat d6 trwot I& trong 1&p i thudc tac nhan gay trwot 16 .

D: Mat do trwot I trén toan bo ban dé

Npix(Si): S6 pixel (sb 6 hay dién tich) truwot I1& trong 16'p i thudc tac nhan gay truot 16 |

Npix(Ni): Téng sb pixel (sb 6 hay dién tich) ctia I&'p i thudc tac nhan gay truot 16 |

S Npix(Si): Téng sb pixel (sb 6 hay dién tich) trwot I& thudc tac nhan gay truot 16 |

S Npix(Ni): Téng sb pixel (s6 6 hay dién tich) cla tac nhan gay truot & j

- Ban db gia tri nguy co truot 16 dat dwoc tinh toan trong hé théng GIS cho mét khu vuc dwa trén cong thire

cua Voogd (1983) sau day:

LSl = ‘éw_wi_ (2-2)
Trong do:
LSI: Chi sb nguy co xay ra tai bién trwot |& dat
Wij: Trong sé cla I6p i thudc tac nhan gay truot 16 |.
Wij: Diém sb (theo phwong phap chuyén gia) cGa tac nhan gay truot & j

n: Sé lwong tac nhan gay trwot I& cha khu vee nghién céu



Tap chi Khoa hoc Céng nghé Xay dung sé 3+4/2013

Trong béo céo nay, ching téi s dung phan mém ArcGIS dé tinh céac gia tri trong sé (Wij) cho méi I&p cha
tirng tac nhan gay truot I& theo cong thire (2-1). Diém sb (Wj) danh gia theo phuong phap chuyén gia cho méi
tac nhan gay truwot I1& sé dwoc gan tir 1-9 tly thudc mirc dd dnh hwédng dén tai bién trwot I& cla ting tAc nhan
trong vuing nghién ctru. Ban dd nguy co truot 1&@ sé dwoc tinh bang cdng thirc (2-2) va phan ving dw bao nguy
co truot 16 bang phan mém ArcGIS.

2.2. Quy trinh 4p dung mé hinh chisé théng ké dwbéao kha ndng trwot |& trong ArcGIS:

CACBANDO TAC NHAN

Chuyén sang [
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PHAN LOP

Chong (Overlay) voi
Hién trang truot lo

TINH MAT DO
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CHUYEN SANG
RASTER

I- Theo cong -

thitc (2-2)

I- Theo cng
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TINH BAN DO NGUY CO
TRUQT LG VA PHAN VUNG

Hinh 2.1. Quy trinh 4p dung mé hinh ch/ sé théng ké xay dung bén dé nguy co truot 16

Tét ca cac ban db tr nhiéu dang (Mapinfo, Microstation, &nh...) déu dwoc chuan hoa lai vé cung lwdi chiéu,
quan hé khéng gian ciing nhw khudn dang (ArcGIS) dé tién hanh phan tich chéng chap véi ban dd hién trang
trwot 1&. Trén co s& d6, sb diém truot 1& dwoc dém mot cach chuan xac cho tinh toan mat d6 va trong sb clia
trng 16p. V&i nhivng loi thé trong tinh toan va mirc dd chi tiét dén tng pixel, toan bd ban dd nay mét 1an niva
dwoc chuyén dbi tv md hinh Vector sang mé hinh Raster, hién thwc héa viéc chdng chap cac I&p theo cong
thirc 2.2 dé ra ban dd dw bao nguy co truot 16.

2.3. CAc bdn dé tdc nhan géy trwrot 1&thj x4 Bac Kan

Céc tac nhan anh hudng dén truot 1& cha thi x4 Bac Kan dwoc thé hién dwéi dang ban d6 ty 1& 1:10.000
bao gém:

+ Nhom céc ban d6 xay dwng truc tiép: gdm cac ban dé hién trang trwot 18, hién trang nit né va cac goc
léch da, géc léch nirt né 1 & 2, dia hinh, dia chat, dia mao, dia chat céng trinh, vé phong hoa, hién trang st
dung dét, lwong mua.

(Ban dd goc léch da thé hién goc do tai thue dia gitra phwong vi duwéng hwdng déc cla taluy véi phwong vi
dwong hwéng dbc ctia mét I6p da. Twong tw goc léch nit né 1 va 2 la géc léch gitra phwong vi dwéng huéng
dbc cla taluy véi phwong vi dwerng hwéng dbc ciia mat nit né 1 va mat nit né 2)

+ Nhém céc ban dd xay dwng gian tiép: ndi suy tr cac diém dd cao va dwérng ddng mire dia hinh tao ra M6
hinh sb d6 cao (DEM) va cac ban dd thanh phan nhw d6 déc, hwéng phoi swdn, phan cét sau, phan cét ngang
va ban dd Mat do Lineament xay dwng tr DEM va anh Ve tinh.

2.4. Xdc dinh mat dé trwot |&va ty trong twong dng cho timg |6p cda méi ban dé tac nhan

T4t ca cac ban dd tac nhan déu dwoc thé hién trong pham vi nghién clru véi dién tich 1000x1400 6 luGi
(pixels) cua thi x& Bac Kan véi kich thudc 6 lwéi 1a 10x10m va déu duwoc dwa vé cing hé toa do quéc té UTM
(WGS 1984 ZONE 48N), trong phdn mém ArcGIS. Ban db hién trang trwot I& thé hién 203 diém truot 1&@ duoc
chdng chap 1én tat ca cac ban db tac nhan da duwoc phan I&p dé tinh mat do trwot I& va ty trong twong tng. Két
qua tinh toan biéu dién trén cac ban d6 va bang 2.1

2.5. Ban dé phan ving kha ndng trwot 16 thj x4 Bac Kan:
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Theo mé hinh chi s théng ké néu trén, kha ndng trwot 1& dwoc tinh bang cong thirc 2-2. 17 ban d6 tac
nhan da dwoc tinh trong sb trwot 16 theo tirng 16p (Wij), mirc d6 dnh hudng cud méi tac nhan gay dén tai bién
trwot 1& (Wj) xac dinh theo danh gia chuyén gia va thé hién & bang 2.1.

Bang 2.1. X4c dinh nguy co trurot |16 theo trong sé

chc s0 | DEN | TRONG | B
A PHAN LOP LOP DIEM TICH =0 CUA
o oot or | cia | G
LO (km?) LOP NHAN
1 | DEM_MO HINH SO BO CAO (m) 8
90.08 - 124.65 1 17 2.94 -0.6980
124.65 - 150.36 2 76 7.37 -0.1195
150.36 - 176.95 3 124 7.28 0.3823
176.95 - 211.52 4 59 4.90 0.0355
211.52 - 317.01 5 0 1.26 -2.0000
SUM 276 23.75
2 | SLOPE_ PO DOC SUON (dd) 8
0-5 1 40 5.85 -0.5300
5-15 2 58 4.92 0.0147
15-35 3 161 11.05 0.2266
35-45 4 13 1.45 -0.2590
>45 5 4 0.49 -0.3528
SUM 276 23.76
3 | BIA CHAT_THACH HOC 7
Da gbc ( Mia Lé) 1 0 2.63 -2.0000
D4 phién sét den, sét silic (Phu Ngi¥ gitra) 2 196 2.63 1.4401
D4 phién sét, cat bot két (Phu Ngiv dwdi) 3 76 6.24 -0.3712
Cudi, séi, cat, sét (bé tw) 4 2 4.02 -3.5691
SUM 274 15.52
4 | BIA MAO 5
Bé mét da voi 1 0 0.14 -2.0000
Bé mét san bang 260-290m 2 0 0.04 -2.0000
Bé mét san bang 190-230m 3 10 1.34 -0.4492
Bé mé&t boc mon tdng hop 4 260 16.69 0.2868
Bé& mat san bang tich tu 5 4 5.22 -2.7253
SUM 274 23.43
5 | LUONG MUA (mm/nam_trung binh 10 nam) 9
1063.75 - 1075.49 1 16 5.10 -1.3162
1075.49 - 1085.99 2 144 10.55 0.1541
1085.99 - 1106.99 3 112 6.68 0.3598
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1106.99 - 1142.82 4 2 1.09 -1.8526
SUM 274 23.42
GOC LECH DPA (d0)
4.815 - 84.29 1 104 3.91 0.5632
84.29 - 124.64 2 55 5.60 -0.4331
124.64 - 156.43 3 40 4.36 -0.5012
156.43 - 201.67 4 46 3.69 -0.1946
201.67 - 317.83 5 27 0.40 1.4945
SUM 272 17.96
SUON_BIA CHAT CONG TRINH
Swon cat xén 122 2.02 -0.1155
Suwon tw nhién 160 21.64 -2.2158
SUM 282 23.66
PHAN CAT SAU (m)
0-2 1 115 11.68 -0.1617
2-5 2 117 8.47 0.1769
5-9 3 39 3.13 0.0738
9-15 4 2 0.40 -0.8393
15- 33 5 2 0.08 0.7701
SUM 275 23.76
MAT DO PHAN CAT NGANG (km/km?)
0-1.26 1 31 6.87 -0.9564
1.26-2.9 2 84 7.06 0.0128
2.9-4.82 3 81 5.33 0.2583
4.82-7.61 4 32 2.50 0.0860
7.61-14.02 5 42 1.23 1.0658
SUM 270 22.99
MAT DO LINEAMENT (km/km?)
0-4.49 1 127 9.44 0.1393
4.49 -11.92 2 75 7.92 -0.2119
11.92-21.3 3 35 4.19 -0.3373
21.3-31.46 4 25 1.30 0.4965
31.46 - 50.02 5 12 0.56 0.6048
SUM 274 23.41
MAT DO NU'T NE (km/km?2)
0-0.03 1 103 9.93 -0.3751
0.03 - 0.06 2 99 4.67 0.3399
0.06 - 0.08 3 47 1.83 0.5305
0.08 -0.11 4 9 0.53 0.1124
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0.11-0.14 5 6 0.53 -0.2826
SUM 264 17.50
HUONG PHOI SUON
Phéng (-1) 1 6 0.74 -0.3591
Béc (0-22.5) 2 10 1.41 -0.4930
Dong béc(22.5-67.5) 3 25 3.34 -0.4391
Dong (67.5-112.5) 4 22 2.88 -0.4187
DPoéng nam (112.5-157.5) 5 28 2.83 -0.1600
Nam (157.5-202.5) 6 26 2.70 -0.1871
Tay nam (202.5-247.5) 7 43 3.18 0.1523
Tay (247.5-292.5) 8 40 2.78 0.2145
Tay bac (292.5-337.5) 9 57 2.61 0.6317
Bac (337.5-360) 10 19 1.30 0.2301
SUM 276 23.77
GOC LECH NUT NE 1 (d0)
0.11-52.14 1 91 2.18 1.0040
52.14 - 89.66 2 69 4.90 -0.0825
89.66 - 124.75 3 47 5.69 -0.6172
124.75- 178.00 4 37 3.58 -0.3923
178.00 - 309.91 5 14 0.51 0.5816
SUM 258 16.86
GOC LECH NUT NE 2 (d0)
5.02 - 77.63 1 81 4.35 0.1995
77.63 - 111.52 2 67 5.62 -0.2471
111.52 - 145.41 3 48 4.32 -0.3174
145.41 - 193.82 4 36 2.02 0.1555
193.82 - 314.84 5 25 0.53 1.1248
SUM 257 16.85
vO PHONG HOA
Da gbc_Da voi 2 0 1.62 -2.0000
D&i ban phong hoéa 3 131 7.43 0.3344
D&i sét (Litoma) 4 22 2.67 -0.4285
D&i tich tu tram tich 5 12 5.22 -1.7038
D&i tich tu hdn hop 6 94 3.57 0.7343
SUM 259 20.51
KIEN TAO (ng suét cét)
Manh 1 44 3.25 -0.9715
Trung binh 2 44 5.54 -1.5048
Yéu 3 201 14.07 -0.9177
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SUM 289 22.86
17 | HIEN TRANG SU’ DUNG DAT 5
DGT | Bét giao thong 32 0.9554 | 1.0299
DNL Dét cong trinh ndng lwong 0 0.0155 | -2.0000
DRA | DAt bai thai, xtr ly chét thai 0 0.0242 | -2.0000
DTT | Dét co sé thé duc - thé thao 0 0.0548 | -2.0000
DVH D4t co s& van hoa 0 0.1627 | -2.0000
DXH | Dt co s& dich vu vé x& hoi 0 0.1237 | -2.0000
HNK | D4t tréng cay hang nam khac 0 0.0307 | -2.0000
LUN | B4t tréng lUa nwong 1 0.0019 | 3.7845
NKH | DAt nong nghiép khac 0 0.0055 | -2.0000
NTD Dét nghia trang, nghia dia 3 0.1785 | 0.3403
ODT | Pt & tai do thi 67 3.4593 | 0.4822
RST | D4t co rirng trong san xuét 25 5.1088 | -0.8935
SUM 279 23.33

Viéc chdng nhiéu I&p dé tinh toan & dang anh sé (Raster) trong cac phan mém GIS sé nhanh va chinh xac
hon rat nhiéu so v&i tinh toan & dang Vector. B&i vay tat ca 18 I¢p ban dd da dwoc chuyén sang dang Raster
va Ban dd nguy co truot I& dwoc tinh bang cong thire (2-2) & dang Raster véi gia tri LS| bién dbi tir -122.768
dén 63.1042

T ban dd nguy co trwot |& dang Raster chuyén sang dang Vector dé tién hanh phan vung. Hién nay, cé
mot sb phwong phap dwoc st dung dé phan loai trong cac phan mém GIS, bao gébm: phan khoang thi cong
(manual), phan khodng déu (Equal Interval) va khéng déu (quantile), phan khoang theo phwong phép dinh
lwong (Defined Interval), phan khodng ngéat tw nhién (Natural Breakhodc phan khodng theo dd léch chuéan
(Standar Deviation).

Theo phwong phap phan khodng ngat tw nhién (Natural Break), LS| phan thanh 4 khoang gia tri, twong (rng
v&i 4 clp nguy co truot 16: Yéu (-122.8 + -52.8); Trung binh (-52.8 + -14.9); Manh (-14.9 + 9.9); R4t manh (9.9
+63.1); (hinh 2.1).




Tap chi Khoa hoc Cong nghé X4y dung sb 3+4/2013

583000 584000 segp0 sagooo 587000 504000 584000

PHAN VUNG NGUY CO TRUQT LO
THI XA BAC KAN

2454000
2451000

2453000
2453000

2457000
2452000

2451000

245000

CHU GIAI

*+  Didmtruot

2441000 2443000 2448000

2445000

Buéng giao théng
Séng, hé

= Ranh gidi Béc Kan
Phan viing nguy co trwot
| Yéu

2447000

{ Trung binh
Manh
D Rat manh
g g
B3 0 0225 045 09 135
> BT W <iometers b1

Hinh 2.2. Bdn db Phan vung Nguy co Truot 16 thi x4 Bdc Kan

3. Dw bao cwéng do phat trién trwot 16 (thé tich khdi truort)

Dw béo thé tich khdi trwot 1a co s& dé tinh toan khad nang thiét hai va rd ro do truot I1& gay ra cho cac dbi
twong dan cw va co sé ha tang dd thi doc theo céc taluy bi cat xén.

3.1. Co’ sé phwong phap

Thé tich khéi truot dwoc xac dinh bang ham héi quy lién hé gitra thé tich khdi trwot véi cac yéu td gay truot
cha yéu:

Xac dinh cac yéu td gay trwot ch yéu dua trén viéc xac dinh dinh lwong ty trong tham gia gay truot cla
chang (8,11)
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Phu thudc vao gia tri ty trong clia cac yéu td gay truot, cé thé chon ra mot sb yéu td quan trong nhat dé xay
dwng ham hdi quy lién hé gitra thé tich khdi trwot va cac yéu té quan trong dé.
3.2. Két qua ddnh gia dw bao thé tich trwrot 16'thj xa Bdc Kan
3.2.1. X4c dinh ty trong cac tham sé phat trién tai bién truot 16

Trén co s& théng ké thé tich ctia 105 khdi truot va cac yéu té gay trwot lién quan doc theo céac taluy bi cét
xén. Két qua tinh toan ty trong tham gia cla cac yéu t6 cho thay, chiéu cao mai déc cé ty trong I&n nhat va
chiém wu thé hoan toan g; = 0.7384, cac yéu td khac tham gia véi vai trd khéng dang ké: mat do nirt né da gbc
c6 ty trong xép thr 2 g, = 0.1101; d6 dbc: g, = 0.0199; chiéu day tang phi g, = 0.0036; thé ndm da gbc g, =
0.0428; hé théng nirt né 1 gs = 0.0016; hé théng nirt né 2 g = 0.083; muirc d6 phong hoa clia da gbc gs =
0.0003.

3.2.2. Xay dung ham héi quy xéac dinh thé tich khéi truot
Do chiéu cao mai déc c6 ty trong 1&n nhét va chiém wu thé hoan toan (g ; = 0.7384) so véi cac yéu

t6 gay truwot khac nén cé thé xay dung mé hinh gan ding tinh toan thé tich khéi trwot (V) dwa vao chiéu cao
mai déc (h) theo phwong trinh hdi quy tuyén tinh.

V =19.693 h - 12.581 (3.1)

Phwong trinh nay sé dwoc st dung trong bwéc cubi ciing clia qua trinh 1ap ban d6 dw bao quy mé thé
tich cac khéi truot trong khu vue trung tam thi xa Bac Kan.

3.2.3. Thanh 1ap bén dé du béo quy md thé tich khéi trurot
Chiéu cao mai déc dwoc xac dinh nhw sau:

- S&r dung modul mé& réng archydro trong arcgis |ap ban dd dong chay tich Ity t&r mé hinh sb dd cao DEM:
Ban dd dong chay tich Iy

- Str dung modul tich hop sén trong Arctoolbox ctia ArcGIS |ap ban dd do déc theo phan tram tlr mé hinh
s6 d6 cao DEM: Ban dd dd déc theo phan tram

- Tinh hé sb dd déc va chiéu dai swon LS bang phan mém arcgis. T d6 cé thé tinh dwoc chiéu dai suwon
dbc L thédng qua cong thirc ctia Morgan and Davidson, 1991 :

[
LS= Z (0.065 + 0.45s + 0.0065s°)

Trong do:

| :lachiéu dai swon dbc tinh theo mét

s :1a dd dbéc swon tinh theo phan tram

- Tt két qua chiéu dai swon déc (& dang ban dd) dé dang tinh dwoc chiéu cao méi déc théng qua chiéu dai
swon va goc dbce va biéu dién dwdi dang ban d6 chiéu cao mai déc.

- Ap dung cong thirc (3.1) tinh thé tich khéi trwot thédng qua chiéu cao mai déc h. Két qua cudi cung dwoc
biéu dién trén ban dd dw bao quy mo thé tich khdi trwot dao dong trong khoang ttr 10m * — 9000m?* (hinh 3.1).
4. Két luan va kién nghi

- Phuong phap chi sé théng ké tich hop da bién dw bao nguy co truot 16 cho phép tich hop dwoc nhiéu yéu
t6 tac dong, do do lam téng dd tin cay cla nhirng két qua du béo, dac biét trong diéu kién cé nhiéu sb liéu do
dac, khao sat tir hién trwdng.

- Phuong phap chi sé théng ké tich hop da bién ciing cho phép khoanh dinh cac ving di thuéng gay truot
theo tivng yéu té va tdng thé cac yéu té tac dong, lam co s& cho viéc xac dinh cac gidi phap cling nhw ké
hoach phong tranh va xay dwng hé thdng quan trac téi wu vé truot 1& trong khu vwe nghién ciru.

- Phuong phap dinh lwgng xac dinh vai tro (ty trong) ctia cac yéu td gay trwot 1a phuong phap dw bao co do
tin cay cao, cho phép lwa chon di va dung cac yéu té tac dong trong danh gia dw béo, phu thudc déd chinh xac
cla duw bao datra
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- CAc ban db phan vung nguy co trwot I& dw bao theo mé hinh chi sb théng ké tich hgp da bién va phan ving
dw bdo quy mé thé tich khéi truot thi x& Bac Kan la co s& cho nhirng tinh toan tiép theo mirc do thiét hai, rdi ro
vé kinh té, xa hoi va mai trwdng do truot 1& gay ra phuc vu cho quy hoach phat trién dé thi bén virng, nhirng
quyét sach dau tw cing nhuw cac giai phap phong chéng trwot 1& thi xa Bac Kan .

PHAN VUNG TRUQT LO THEO THE TIiCH 8
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Hinh 3.1. Ban dbé dw béo quy mé thé tich céac khdi truot
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