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XAC LAP, PHAN VUNG GIGI HAN TRUQGT L
PAT DA KHONG PONG NHAT TREN SUON DOC
PUONG GIAO THONG MIEN NUI

Nguyén Pirc Ly*

1. Gigi thiéu

Két qua nghién ciu nay dugc tién hanh trén do6i tugng la suon doc duong
giao thong viing mién nii va pham vi nghién ciu 14 quéc 16 12A doan tir nga
ba Khe Ve (km 107) dén cita khdu Quoc t& Cha Lo-Na Phau (km 145+757) c6
chiéu dai khodng 39 km va toa d dia ly nhu sau:

- Nga ba Khe Ve: 105°49°23” kinh do Pong va 17°54’19” vi do Bic.

- Ctia kh4u Cha Lo: 105°45’52” kinh d6 Pong va 17°40°18” vi do Béc.

Quoc 16 12A bit dau tir Tho Pon, thi tran Ba Pon, huyén Quang Trach,
tinh Quéng Binh chay doc theo thung ling song Rao Nay dén cita khau quéc
t& Cha Lo-Na Phau néi Quang Binh, Trung Lao va Pong Bic Thai Lan, dai
146km; 12 tuyén giao thong quan trong cia hanh lang kinh t& Pong-Tay giita
Viét Nam véi Lao va Thai Lan.

Trong thoi gian qua, trén tuyén giao thong nay, dic biét vao mua mua 1d,
thudng xuyén xay ra hién tugng truot 16 dat d4 trén suon doc lam ach tic giao
thong, 4anh huéng dén luu thong hang héa, pha hiy nhiéu doan dudng va cong
trinh giao thong quan trong gay thiét hai 16n vé cong trinh, kinh té-xa hoi, moi
truong va dan sinh.

2. Cau tric dia tang dia chat va tinh chat co ly dat da cau tao khoi
trugt khu vuc nghién cdu

2.1. Phén bé cac dia tang dia chdt khu vic nghién ciu

Dia tang dia chat khu vuc nghién ciiu gom cac phan vi dia tang (hé tang)
cht yéu sau:

- He tang Rao Chdn (D, rc) gbm c6 d4 phién sét va sét voi, cat két, cat
két voi, bot két, phan trén xen it 16p méng va thiu kinh d4 véi vi hat, d4 voi
silic, day 400m.

- H¢ tang Bdn Gidng (D, , bg) dugc cdu tao tir cat két thach anh, bot két
thach anh, sét két, sét bot két mau xanh, xdm tro, day 700m.

- He tdng Muc Bai (D,,mb) gom c6 d4 phién sét, dd phién sét voi, bot két
xen d4 voi vi hat, d4 voi sét xen it 16p cat két thach anh, day 300-500m.

- H¢ tang Xém Nha (D,-C, xn) gom dé voi mau xdm loang 18, da voi van
doé sac sd, bi hoa héa yéu. Day 200-300m.

* SG Khoa hoc va Cong nghé tinh Quang Binh.
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- He tang Bdc Son (C-P bs) dugc ciu tao tir d4 voi, voi-dolomit, cdc tap
moéng d4 phién silic chia voi, day 1000m.

- He tang Bai Dinh (J,, bd) bao gom céc loai cudi két voi, céat két, cat bot
két, sét két chita voi, d4 voi vi hat, d4 voi tring cd, d4 voi két hach, d4 voi sét,
day 400-450m.

2.2. Pdc tinh dia chat cong trinh cac thanh tao dat da cdu tao cac
khéi truot chu yéu

Két qué diéu tra, khao sat va thi nghiém cho phép tach dat da ciu tao cac
khdi trugt viing nghién ciu thanh 2 thanh tao chinh sau day:

- Tang dd goc (tang du6i): chi yéu 1a cac d4 phién sét, da sét bot két, da
bot két, da voi sét bi phong héa vita dén manh. Phan 16n mat 16p ctia d4 goc
cam doc xudng duong (thuan huéng) va ching chinh 12 mét trugt ctia khoi truot.

- Tang phii: 1a tang dat da da bi phong héa manh c6 thanh phan chi yéu
la sét, sét bot két, sét pha lan cat, dam, san.. va c6 bé day bién doi. Ching la
san pham phong héa tu nhiéu loai da goc khac nhau. Trong diéu kién tu nhién,
dat c6 siic khang cat kha cao, nhung khi bao hoa nudc stc khdng cat giam di
rd rét. Két qua thi nghiém mau dat 14y tai céc vi tri trugt clia ving nghién ciu
cho thdy, stc khéng cat ctia dat ¢ trang théi bao hoa nuéc c6 thé giam gan hai
1an so v6i dat ¢ trang thdi tu nhién khong bio hoa nude.

Két qua thi nghiém tinh chét co ly dat tan-suon tich tang phi phat trién
trén da goc 6 5 diém trugt 16n nhat, dic trung va dai dién cho 5 hé tang tuong
ung duoc trinh bay ¢ Bang 1.

Bang 1: Téng hop chi tiéu co ly cdc méu ddt sét pha thudc cdc hé tdng

Cac chi tiéu Pon vi tinh Hé tang

Rao Chan Ban Gidng Baii Dinh Muc Bai Bic Son

W, % 20,69 17,65 17,56 21,66 20,02
A g/cm? 2,70 2,69 2,69 2,69 2,69
Y, g/cme 1,92 1,91 1,92 1,94 1,98
Y, g/cme 1,59 1,62 1,63 1,59 1,58
G % 79,87 71,83 72,67 83,47 76,71
n % 41,11 39,78 39,39 41,09 41,26
e - 0,697 0,661 0,650 0,698 0,702
a,, cm2/kg 0,026 0,024 0,025 0,032 0,023
c, T/m? 3,49 3,0 3,1 2,84 3,05
o, Po 20°52’ 22010’ 23018’ 20°07’ 22029’
w,, % 25,79 24,69 23,93 25,79 26,58
Vo g/cme 2,0 2,02 2,02 2,01 2,00
C,, T/m? 2,18 1,80 1,85 1,60 1,80
0, Po 16°11° 15024’ 15954’ 14026’ 15044’

3. Kiém toan do on dinh trugt suon doc P

Phuong phap kiém toan do 6n dinh sudn doc dugc tién hanh theo phuong phap
mait trugt nam nghiéng véi “lang thé dai dién”.
_ Yl cos Bigp e
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Trong d6: h 1a hé s6 6n dinh; h, 1a bé day tang phu; g, 1a khéi lugng thé tich
trung binh cta dat da ciu tao tang phu; j.1a géc noi ma sat cua d4t da can ké mit
trugt; C,1a luc dinh k&t ctia dat dé can ké mat trugt va b, 1a géc doc mét trugt ndm
nghiéng.

Két qua kiém toan do on dinh trugt dugc thé hién & Bang 2.

Bang 2: Téng hop két qud kiém todn dé 6n dinh truot

Khéi trugt Hé tang Hé sé 6n dinh h
PK tu nhién h,, DK béo hoda h,,
km 114 + 583 Rao Chén 1,47 0,96
km 117 + 251 Ban Giang 1,49 0,94
km 124 + 163 Bai Dinh 1,39 0,86
km 129 + 489 Muc Bai 1,46 0,94
km 137 + 200 Béc Son 1,47 0,95

Ket qué kiém toédn cho thay trong diéu kién tu nhién h_>1, sudn déc hoan
toan 6n dinh do tong luc gay trugt nhé hon téng luc chong truot kha nhiéu.
Nguoc lai, trong diéu klen bao hoa nuée h <1, c6 nghla 1a tdng luc gay trugt
16n hon tong luc chong trugt nén phat smh phat trién trugt va thUC t& da dién
ra dang nhu két qua da kiém todn néi trén.

4. Panh gia nhanh d$ 6n dinh trugt suon doc

4.1. Panh gia nhanh dé én dinh suon doc theo phuong phap lap ma
tran heé so on dinh suon déc theo chiéu day tang phi va goéc doc mdt truot

SU dung cong thic (1) két hop chu’dng trinh Microsof Excel dé 14p ma tran
hé s6 6n dinh sudn doc theo 2 bién s8: chiéu day tang phi h, va goc déc mit
trugt b, (cho h. bién thién c6 thé tit Im dén 50m va b, bién thién c6 thé tir 10-15°
dén 50 60° & didu kién tu nhién va diéu kién dat d4 bao hoa nuée trén co s§
c4c s6 liéu vé khoi lugng thé tich, géc ndi ma sat va lue dinh két tuong tng vé6i
2 trang thdi néi trén da dugc xdc dinh (g, ,g,,, C,_,C,. , ], Ju)-

Ma tran hé s6 6n dinh sudn déc theo chiéu day tang pha va géc doc mat
trugt nim nghiéng trong diéu kién tu nhién va diéu kién bao hoa nudc cia hé
tang Muc Bai duogc trinh bay tai Bang 3 va Bang 4.

Két qua nay c6 thé dugc ap dung cho cic khéi truot cung hé tang, tham
chi khac hé tang nhung dat d4 cdu tao suon ddc phai cé s6 lidu tuong duong vé
tinh chét co ly: g, .8, , C...Cp.» Jo i

Thong qua s6 liéu trinh bay & cac badng nay va thong s6 chiéu day tang
phu h. va géc déc mit trugt b, ching ta dé dang xdc dinh nhanh hé s6 6n dinh
truot cia suon doc (h I} trang thai tu nhién va h,, ¢ trang thai bao hoa nuéc).

4.2. Danh gia nhanh doé on dinh suon doc theo phuong phap xac lap
méi quan hé bién thién giwa chiéu day tang phu va géc déc mdt truot
6 trang thdi can bang gidi han

Muc dich cta phuong phap la nghien ctu quan hé gi6i han gitta chiéu day
tang phu h, va géc doc mat trugt b, ; ; vé thuc chat 1a gidi phuong trinh tim méi
tuong quan gitta chiéu day tang phu h, va géc doc mat trugt b, ¢ trang thai can
bang gidi han h 1 ,0 doi ve6i dat da bao hoa nuée va & diéu klen tu nhién trén

co s6 cac so lidu vé g.>8,>C.>Cl,»J, da duge xdc dinh.
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Chiéu day tang phu (m)

1 |2|8|4|5|6 [ W& 8|9 |10[11|12[18]|]14]|15]16
16  |6.59|3.93|3.05|2.61(2.34(2.16|2.04 | 1.94|1.87 |1.81[1.76 | 1.72| 1.69| 1.66 | 1.63 | 1.61
17 |6.213.70 |2.87|2.45(2.20|2.03 |1.91 |1.82|1.75 |1.70 [1.65 | 1.62| 1.58 | 1.56 | 1.53 | 1.51
18 |5.86/3.50|2.71|2.31(2.07|1.92|1.80|1.72|1.65|1.60 [1.56 | 1.52|1.49 | 1.47 | 1.44 | 1.42
19  |5.56/3.31(2.56(2.19(1.96(1.81|1.71|1.63|1.56 [1.51 [1.47|1.44|1.41|1.38|1.36 | 1.34
20 [5.29(3.15|2.43|2.08|1.86|1.72|1.62|1.54|1.48 | 1.43 | 1.40 [1.36 | 1.34 | 1.31 | 1.29 [ 1.27
21 5.04|3.00(2.321.98|1.77|1.64 | 1.54 | 1.46 | 1.41 | 1.36 | 1.33 | 1.29 | 1.27| 1.25 | 1.23 | 1.21
22 |4.81|2.86(2.21|1.88|1.691.56 [1.46|1.40|1.34|1.30|1.26 [1.23|1.21|1.19|1.17|1.15
23 |4.61|274|2.11|1.80|1.61|1.49(1.40|1.33(1.28|1.24|1.20 [1.18|1.15|1.13|1.11 | 1.10
24  [4.42(2.62(2.02]1.72|1.54|1.42|1.34[1.27|1.22{1.18|1.15|1.12| 1.10{ 1.08 | 1.06 | 1.05
95  |4.25|2.52[1.94|1.65]1.48]1.36]1.28|1.22|1.17|1.13|1.10| 1.07 | 1.05 | 1.03| 1.02|1.00
i 26 |4.09(2.42(1.86(1.59(1.42|1.31|1.23|1.17|1.12|1.08 | 1.05 | 1.03 | 1.01| 0.99 | 0.97 | 0.96
‘g 27 3.94(2.33/1.79(1.52|1.36|1.26 | 1.18 [ 1.12|1.08 | 1.04 | 1.01 | 0.99| 0.97| 0.95 [ 0.93 | 0.92
So| 28 |381/2.25(1.73|1.47|1.31|1.21|1.13|1.08 1.04|1.00/0.97|0.95|0.93|0.91]0.90 0.8
8 29 |368]2.17)1.67|1.42|1.26/1.16|1.09|1.04 |1.000.96 | 0.94 | 0.91| 0.89 | 0.88 | 0.86|0.85
| 30  |3.56|2.10|1.61|1.37|1.22|1.12(1.05 |1.00/0.96 | 0.93|0.90 | 0.88| 0.86 | 0.84 | 0.83 | 0.82
g 31 3.45(2.03|1.56(1.32|1.18{1.08 [1.02|0.96 |0.93 | 0.89 [0.87 | 0.85 | 0.83 | 0.81| 0.80 | 0.79
g 32  [3.35(1.97|1.51|1.28|1.14 [1.05|0.98 | 0.93|0.89 | 0.86 | 0.84 | 0.82| 0.80 | 0.78 | 0.77 | 0.76
§° 33 |3.25(1.91|1.46|1.24|1.10[1.01{0.95 | 0.90 | 0.86 | 0.83 | 0.81 |0.79|0.77 | 0.76 [ 0.74 | 0.73
& 34  [3.16]1.85(1.42(1.20 1.07|0.98|0.92 | 0.87|0.83 |0.80 |0.78 | 0.76| 0.74 | 0.73 | 0.72| 0.71
”g' 35 3.081.80|1.37)1.161.08/0.950.89 0.84 0.81 0.780.76 | 0.74|0.72| 0.71 0.69 | 0.68
g 36 2.99|1.75|1.33 | 1.13 1.00/0.920.86|0.82(0.78 |0.75 |0.73 |0.71 | 0.70 | 0.68 | 0.67 | 0.66
v 37 2.92|1.70|1.30 |1.09|0.97 0.89 | 0.83|0.79 | 0.76|0.73|0.71| 0.69 | 0.67 | 0.66 | 0.65 | 0.64
‘@ 38 2.85(1.66|1.26 1.06 0.94/0.87|0.810.77|0.73|0.71 | 0.68 | 0.67 | 0.65| 0.64 | 0.63 | 0.62
39  |2.78]1.62]1.23/1.083]0.92|0.84|0.78 |0.74|0.71 | 0.68 | 0.66 | 0.65 | 0.63 | 0.62 | 0.61 | 0.60
40 |2.71[1.58]1.20]1.01]0.89 |0.82(0.76 0.72|0.69 | 0.66 |0.64 | 0.63| 0.61 | 0.60 | 0.59 | 0.58
41 2.65|1.541.17/0.98 | 0.87|0.79|0.740.70 | 0.67 | 0.64 |0.62 | 0.61| 0.59 | 0.58 | 0.57 | 0.56
42 2.59[1.50|1.14| 0.95|0.84 | 0.77 | 0.72| 0.68 | 0.65 [ 0.63 | 0.61 | 0.59 | 0.58 | 0.56 | 0.55 | 0.54
43 |2.54|1.47|1.11|0.93|0.82|0.75|0.70 | 0.66 | 0.63 | 0.61 ,0.59 | 0.57 | 0.56 | 0.55 | 0.54 | 0.53
44  |2.49|1.43|1.08|0.91|0.80|0.73|0.68 0.64|0.61 |0.59 | 0.57 | 0.55 | 0.54 | 0.53 | 0.52 |0.51
45  |2.44(1.40]1.06|0.88|0.78 |0.71|0.66 | 0.63|0.60 | 0.57 | 0.55 | 0.54| 0.53 | 0.51 | 0.50 | 0.50
46  |2.39(1.37/1.08|0.86|0.76 |0.69 |0.64 |0.61|0.58 | 0.56 | 0.54 [ 0.52| 0.51 | 0.50 | 0.49 | 0.48
47  |2.34|1.34/1.01|0.84 |0.74 | 0.68 |0.63 | 0.59 | 0.56 |0.54 |0.52 | 0.51| 0.50 | 0.48 | 0.48 | 0.47
48  |2.30/1.31(0.990.82|0.72|0.66 0.61|0.58 | 0.55 |0.53 |0.51 | 0.49| 0.48 | 0.47 | 0.46 | 0.45
49 2.26[1.29/0.96 | 0.80 [0.71 | 0.64 | 0.60 | 0.56 | 0.53 [0.51 | 0.49 | 0.48| 0.47 | 0.46 | 0.45 | 0.44
50 2.22(1.26/0.94 |0.79[0.69|0.63 | 0.58 | 0.55 | 0.52 | 0.50 | 0.48 | 0.47 | 0.45 | 0.44 | 0.43 | 0.43

Bang 3: Ma tran hé sé

én dinh suom déc theo chiéu day tdng phi va goc
dée mat truot ndm nghiéng & diéu kién ty nhién - thuéc vé phong héa Muc Bai.
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Chiéu day tang phi (m)
123|435 6h89101112]3141516
16 [3.79|2.34|1.86|1.62|1.48 | 1.38|1.31|1.26 |1.22 | 1.19| 1.16 | 1.14 | 1.12| 1.10 | 1.09 | 1.08
17 |3.56(2.20(1.75|1.52|1.391.30 | 1.23 | 1.18 | 1.14 | 1.11 | 1.09 | 1.07 | 1.05 [ 1.04 [ 1.02 | 1.01
18 |3.37|2.08(1.65|1.44|1.31|1.22|1.16 | 1.11 | 1.08 | 1.05 | 1.03 | 1.01 | 0.99 | 0.98 | 0.96 | 0.95
19 |3.19/1.97(1.56[1.36|1.24 | 1.15[1.10 | 1.05 | 1.02 | 0.99 | 0.97 | 0.95 | 0.94 | 0.92 | 0.91 | 0.90
20  [3.03]1.87|1.481.29|1.17|1.10| 1.04 | 1.00| 0.97 | 0.94 | 0.92 | 0.90 | 0.89 | 0.87 | 0.86 | 0.85
21 |2.89|1.78|1.41[1.23|1.11|1.04|0.99 | 0.95|0.92 | 0.89 | 0.87 | 0.86 | 0.84 | 0.83 [ 0.82 | 0.81
276 | 1.70 [ 1.35 [ 1.17 | 1.06 | 0.99 0.90 |0.87 | 0.85 [0.83 | 0.81 | 0.80 [ 0.79 | 0.78 | 0.77
23 |2.64[1.62(1.29|1.12|1.01|0.95 | 0.90 | 0.86 | 0.83 | 0.81 | 0.79 | 0.78 | 0.76 | 0.75 | 0.74 | 0.73
24 |2.54|1.56[1.23[1.07]0.97|0.90 |0.86 | 0.82 | 0.80 | 0.77 [ 0.76 | 0.74| 0.73 [ 0.72 | 0.71 | 0.70
25 |2.44(1.49(1.18]1,020.93|0.87|0.82|0.79 | 0.76 | 0.74 | 0.72 | 0.71| 0.70 | 0.69 | 0.68 | 0.67
26 |2.34|1.44|1.18]0.98 0.890.83 | 0.79 | 0.75 | 0.73 |0.71 | 0.69  0.68| 0.67 | 0.66 | 0.65 | 0.64

‘:3 27 |2.26(1.381.090.94|0.86 | 0.80 | 0.76 | 0.72 [ 0.70 | 0.68 | 0.66 | 0.65 | 0.64 | 0.63 | 0.62 | 0.61
%n 28 2.18 | 1.33 1'.'95' 0.91|0.82|0.77|0.73 | 0.70 | 0.67 [ 0.65 | 0.64 | 0.63 | 0.61 | 0.61 | 0.60 | 0.59
‘:E 29 2.11 129 '1.01 | 0.87 | 0.79 | 0.74 | 0.70 [ 0.67 | 0.65 | 0.63 | 0.61 | 0.60 | 0.59 [ 0.58 | 0.57 | 0.57
2 80  |2.041.24/0.980.84|0.76 | 0.71 | 0.67 | 0.64 | 0.62 | 0.60 | 0.59 | 0.58 | 0.57 | 0.56 | 0.55 | 0.55
E| 31 1.97 [1.20 | 0.94 | 0.81 [0.74 | 0.69 | 0.65 | 0.62 | 0.60 | 0.58 | 0.57 | 0.56 | 0.55 | 0.54 | 0.53 | 0.52
"E| 32 |191|1.16]0.91|0.79|0.71|0.66] 0.63 | 0.60 | 0.58 |0.56 | 0.55 | 0.54 0.53|0.52 | 0.51 | 0.51
§‘ a3 1.86 [1.13| 0.88 | 0.76 [ 0.69 | 0.64 | 0.61 | 0.58 | 0.56 | 0.54 | 0.53 | 0.52| 0.51 | 0.50 | 0.49 | 0.49
S| 34 [1.81/1.09]0.86|0.74[0.67(0.62|0.58|0.56 [0.54 |0.52|0.51 |0.50 | 0.49 | 0.48 | 0.48 | 0.47
’g' 35  |1.76 [1.06|0.83 | 0.71 | 0.65 [ 0.60 | 0.57 | 0.54 [ 0.52 | 0.51 | 0.49 | 0.48 | 0.47 | 0.47 | 0.46 | 0.45
_‘g 36 1.71 1.Q3 0.81 | 0.69 | 0.63 | 0.58 | 0.55 | 0.52 | 0.50 | 0.49 | 0.48 | 0.47 | 0.46 | 0.45 | 0.44 | 0.44
': 37 |1.661.00|0.78 |0.67 | 0.61 |0.56 | 0.53 | 0.51 | 0.49 | 0.47 | 0.46 | 0.45 | 0.44 | 0.44 [ 0.43 | 0.42
@ 38  [1.62]0.98(0.76 | 0.65|0.59 | 0.54 [ 0.51|0.49 [ 0.47 | 0.46 | 0.45 | 0.44 | 0.43|0.42 | 0.42'| 0.41

39 [1.58]0.95]0.74|0.63|0.57|0.53 | 0.50 [ 0.48 | 0.46 [ 0.44 | 0.43 | 0.42 | 0.42 | 0.41 | 0.40 | 0.40
40  [1.55]0.93|0.72|0.62 | 0.55 | 0.51 | 0.48 | 0.46 [ 0.44 | 0.43 | 0.42 | 0.41 | 0.40 | 0.40 | 0.39 | 0.38
41  |1.51/0.90(0.70 0.60 |0.54 0.50 | 0.47 | 0.45 |0.43 | 0.42 | 0.41 | 0.40] 0.39 | 0.38 | 0.38 | 0.37
42 |1.480.88|0.68 | 0.58 |0.52 | 0.48 | 0.46 | 0.43 | 0.42 [ 0.40 | 0.39 | 0.38 [ 0.38 | 0.37 | 0.37 | 0.36
43 |1.440.86|0.67 |0.57 |0.51 |0.47 | 0.44 | 0.42 | 0.41 [ 0.39 | 0.38 | 0.37 | 0.37 | 0.36 | 0.35 | 0.35
44 |1.41]0.84|0.65|0.55 | 0.50 | 0.46 |0.43 | 0.41 | 0.39 [ 0.38 | 0.37 | 0.36 [ 0.35 | 0.35 | 0.34 | 0.34
45 |1.38/0.82|0.63 | 0.54 [ 0.48 0.45 | 0.42 | 0.40 | 0.38 | 0.37 [ 0.36 | 0.35 | 0.34 | 0.34 | 0.33 | 0.33
46  |1.36/0.80|0.62| 0,53 |0.470.43|0.41|0.39 |0.37 | 0.36 | 0.35 | 0.34 | 0.33 [ 0.33 | 0.32 | 0.32
47 1.380.78 | 0,60 [ 0.51 | 0.46 | 0.42 | 0.40 | 0.38 | 0.36 | 0.35 | 0.34 | 0.33 | 0.32 | 0.32 | 0.31 | 0.31
48  [1.30]0.77|0.59 [ 0.50 [ 0.45 | 0.41 | 0.38 | 0.37 | 0.35 | 0.34 | 0.33 | 0.32 | 0.31 | 0.31 | 0.30 | 0.30
49  |1.28/0.75|0.58 [ 0.49 | 0.43 | 0.40 | 0.37 | 0.36 | 0.34 | 0.33 | 0.32 | 0.31 | 0.30 | 0.30 | 0.29 | 0.29
50 |1.26|0.74 | 0.56 [ 0.48 [ 0.42 | 0.39 | 0.36 | 0.35 | 0.33 | 0.32 | 0.31 | 0.30 | 0.30 | 0.29 | 0.29 | 0.28

Bang 4: Ma tran hé s6 én dinh suim dée theo chidu day téng phii va gée dée
mdt trugt nam nghiéng ¢ didu kién bao hoa nuée - thude vé phong héa Muc Bai
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Trong diéu kién dat da bi bao hoa nudc:
V- COS B ag @, + ¢y _ 1
Voplysin f3,

Vunht-(sin B, —cos fig g, ) = C

Chy-COS &y,

h, =
" ¥ py-SIN (B - ¢bh) (2)

Tuong tu, 6 diéu kién tu nhién:

(3)

Phuong trinh (2) va (3) thé hién méi tuong quan giéi han glu’a h, va
b. Gia tri h, hoac b, dudi mic giéi han tuong tng thi sudn déc on dmh va
16n hon s& mat 6n dmh xay ra trugt 16. Cu thé: cin cd gid tri g101 han h,
va b, s& xdc dinh duge d¢ on dinh trugt trén co sé gid tri thuc cta h, va
b,, theo nguyen tdc cing mot gid tri cia dai lugng nay (h, hodc b), néu gla
tr1 thuc cda dai lugng kia (b, hodc h) 16n hon gid tri g10’1 han thi hé s6
on dinh suon doéc sé nhé hon 1 ,0 va tru’o’t 16 dat da sé xdy ra va ngugce lai

Str dung phan mém Microsof Excel, phén mém Origin 6.0, cong thic (2)
va (3), ching to6i 1ap duge d6 thi bién thlen chiéu day tang phu h theo géc doc
mat trugt b, ¢ diéu kién can béng giéi han h = 1,0 (Hinh 2).

5. Xac lap va phan vung gidi han trugt

Nghién ctiu quan hé gitta chiéu day tang pht va géc doc mét trugt cia suon
doc cau tao tu dat d4 & diéu kién tuy nhién va ¢ trang thai bao hoa nuéc khong
chi cho phép danh gid nhanh mic do 6n dinh trugt, ma con tao kha ning xéc
lap, phan vung giéi han trugt: vung 6n dinh truot, ving khong 6n dinh truot
va vung trugt tiém ning.

Viéc xdc lap, phan viung giéi han trugt 16 dat da khong dong nhat trén
sudn doéc ving mién nui duge thuc hién theo mot trong hai quy trinh sau.

- Quy trinh 1

St dung cong thic (1) két hop chuong trinh Microsof Excel dé 14p hai ma
tran hé s 6n dinh sudn déc theo hai bién s6: chiéu day tang pha h, va géc déc
mat trugt b, (cho h, bién thién c6 thé tir 1m dén 50m va b, blen thién c6 thé tir
gia tri 16n hon goc ndi ma sat dén 60°) trén co sé cac sO heu vé khoi lugng the
tich (gt , 8,,), g0c ndi ma sat (j_, j,.) va luc dinh két (C_, C,,) cia d4t da cdu
tao tang phu tuong tGng & diéu kién tu nhién va diéu klen bao hoa nude da dugce
xac dinh.

Can ca gla tri thuc h, va b, theo mét cit dia chat cua suon doc, tra ciu vao
ma tran hé s6 6n dinh (Bang 3 va Béng 4) s& c6 hé s6 6n dinh h tuong dng. (h,_
¢ trang thai tu nhién va h, ¢ trang thai bao hoa nudc).

Trén co sé hai ma trén hé s6 6n dinh, thuc hién chap d6 thi hai duong
dong déng 6 trang thai can bang giéi han (gdm nhitng diém c6 h = 1,0), ching
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ta sé xdc lap dugc ba ving giéi han trugt: ving 6n dinh trugt, ving khong 6n
dinh trugt va ving trugt tiém nang (Hinh 1).

- Quy trinh 2

Xdc lap mdi quan hé bién thién gitta chiéu day tang phi h, va géc déc mat
trugt b, ¢ trang théi can bang giéi han h =1,0; vé thuc chét 1a gidi phuong trinh
tir cong thic (1) véi h =1,0 d€ tim méi quan hé bién thién giita chiéu day tang
phu h, va géc doc mat trugt b, 6 trang théi can béng giéi han h = 1,0 d6i véi dat
da béo hoa nu6c va ¢ diéu kién tu nhién trén co sé céc s6 lieuvé g, g,,, C
C,p Jo» Jyy, 48 dugc xdc dinh, cu thé nhu da trinh bay ¢ phéan 4.2.

tn?

2

§ & inmg II: Truot tié
LI 0 |
i nang

Diéu kién tu nhién

acadl T T e B ST CERTEE |

X

{ Diéu ki¢n bao hoa nude
WVang I : Vung 6n |
' dinh truot !
e o |

Sv]

beennpemeqgr——n

16117.18119/2012122123124125126/27128120/3013132133/34]35(3613 7/3839/4041/42143i44145/46:47 48149} 50 |

Hinh 1: D& thi phan vang gidi han truot: vang én dinh truot (1), vang truot tiém ndng (Il) va ving
khéng 6n dinh trugt (1ll) thudc vé phong héa hé tang Muc Bai theo phuong phdp chap dé thi nhiing diém
c6 h =1,0 to 2 ma trdn hé s6 én dinh trong diéu kién tu nhién va diéu kién bdo hoa.

St dung cong thiic (2), cong thic (3), phAn mém Microsof Excel va phan
mém Origin 6.0, ching ta 1ap dugc hai d6 thi bién thién chiéu day tang phu h,
theo géc déc mat trugt b, ¢ trang thai can béing giéi han h = 1,0 trong diéu kién
tu nhién va bao hoa nudc.

Thuc hién chap hai do thi bién thién chiéu day tang phu h, theo géc doc
mat trugt b, § trang théi can béng giéi han h = 1,0 trong diéu kién tu nhién va
bao hoa nuéc, ching ta sé& xéc 1lap dugc ba vung giéi han trugt: ving 6n dinh
trugt, ving khong 6n dinh trugt va vung trugt tiém ning (Hinh 2).

Vung 6n dinh truogt 1a truong hay viing ma tran phan bé hé s6 6n dinh h
xdc dinh theo ma tran hé s6 6n dinh trong diéu kién bao hoa nudc ludn luén 16n
hon 1,0, tic 1a ving tap hop cic diém nim & phia du6i bén trai dé thi & trang
thai bao hoa nuéc (vung I).



40 Tap chi Nghién ctru va Phat trién, s6 1 (66). 2008

28
«E 20 R e L e L L e EE LR EEEELEEEEEELEE
= Biéu kién bio i i
= fo 4 mrdic — Exéuldén tirnhién
T e P
=11}
4
=
& qp [ SRR -
P Ving |
=
5 ool
I:I T T T T T
1] 10 20 ao 40 ] g0
Géc dic mat trrgt ndm nohiéng (36)

Hinh 2: D6 thi phan vang gidi han truot: vang én dinh truot (1), vang truot tiém ndng (Il) va vang
khéng 6n dinh truot (Ill) thuéc vé phong héa hé tdng Muc Bai theo phuong phédp xdc lap méi quan hé
bién thién gida chiéu day tang phl va géc déc mat truot 6 trang thai can bang gidi hanh = 1,0.

Vung khong 6n dinh trugt clia suon doc 1a truong hay ving ma tran phan
b6 hé s6 6n dinh h xac dinh theo ma tran hé s6 6n dinh trong diéu kién tu
nhién luén luén bé hon 1,0, tic 1a vung tap hop cac diém nim & phia trén, bén
phai d6 thi & trang thai tu nhién (vung III).

Vung trugt tiém ning la trudng hay ving ma tran phan bo hé s6 6n dinh
h thudc vanh dai giéi han gitta ranh giéi hai vung néi trén (vung 1I); vao mua
kho hosc trong diéu kién tu nhién hiu nhu hoan toan én dinh, ngugc lai vao
mua mua 1t hé s6 6n dinh gidm thap hon 1,0 va trugt 16 dat da x4y ra.

Chiéu day vanh dai ving trugt tiém nang con c6 thé dugc xac dinh bing
hiéu s6 do day t6i han h, & diéu kién tu nhién (theo céng thic (3) va do day
t6i han h, ¢ diéu kién béo hoa nudc (theo cong thic (2). Cu thé la:

Dh; =h, -h.,
C,,.Co8 ¢, C,,.CO88,,

Al = _
& }fm.SiI'l(ﬁ:' _{f’('m) }’E’F"Sin(ﬁ _%h) (4)

6. K&t luan

Trén co sé két qud nghién ciu, kiém todn va danh giad do 6n dinh suon
doc quoc 16 12A doan Khe Ve dén ctta khau quoc t& Cha Lo, ching t6i da dua ra
phuong phap d4nh gid nhanh d6 6n dinh sudn déc bing cich 14p ma tran hé
s0 6n dinh va x4c 1ap mdéi quan hé bién thién giita chiéu day tang phi va géc
d6c mit trugt ndm nghiéng.
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Két qua nghién ciu ciing da xac dinh duge 2 quy trinh méi vé xéc lap,
phan viing gi6i han trugt 16 dat da khong dong nhat trén suon doc duong giao
thong mién nui c6 tinh ting dung cao.
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TOM TAT

Trugt 16 dat da trén sudn doc, mai doc (goi chung la sudn doc) 1a tai bién dia chat phic tap gay
thiét hai I6n vé kinh té-xa hoi, méi trudng va dan sinh. D& gidm thiéu thiét hai do hién tugng sat 16 dat
da gay ra, viéc xac lap, phan ving gidi han trugt I dat da khong déng nhat trén sudn déc viing mién
nui c6 mot y nghia rdt quan trong.

Trong bai bao nay, ching téi xin gidi thiéu phuong phap mdi nhat vé xac lap, phan ving gidi han
trugt dat da khéng dong nhat trén sudn déc dudng giao thdng mién nui.

ABSTRACT

DEFINING AND ZONING UNIDENTICAL LANDSLIDE AREAS
ON MOUNTAINOUS SLOPING ROADS

The landslide taking place on hill sides (referred to in this article as sloping banks) is a geologi-
cal phenomenon which causes great havocs regarding economy, society, environment and human life.
Therefore, to diminish the possible damage, defining and zoning unidentical landslide areas on moun-
tainous sloping roads is greatly significant.

In this article, we would like to introduce the newest method for the necessary work mentioned above.



