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Tém tat: Thoi gian gan day cac khu doéi, riing dang
bi khai thac dé xay dung céng trinh, khéng con la riing
cay, nhiéu nai bi sat I do mua 10. Dia hinh cac khu vuc
nay trudc la riing cay va doi déc. Bat nén tai nhiing nai
nay hau hét la dat Bazan, d6 rong I6n, x6p, dé bao hoa
nudc, dé trugt. Nhitng van dé sat I& nay sé gay nguy
hiém cho cu dan va céng trinh & nhiing khu vuc nay.
Nhiing su c6 nay xay ra tuc thai, khéng c6 biéu hién
bado trudc nén rat nguy hiém. Bai bao nay nghién ctu
nguyén nhan chd yéu cho nhiing su cé trugt dat, sat
|6 dé c6 nhiing cdnh bao kip thai cho cu dan & nhiing
khu vuc nay.

Tu khéa: doi troc; sat 16, trugt dat; khai thac ring;
xay dung

Abstract: Recently, hills and forests, exploited for
construction, have not been forests any longer, many places
are eroded due to rain and floods. The topography of these
areas was formerly forest and steep hills. The ground soil
in these places is mostly basalt soil with large porosity,
porous, easily saturated with water, easy to slide. These
landslide problems will endanger residents and structures
in these areas. These incidents happen instantaneously,
without warning, that’s why it is very dangerous. This article
studies the main causes of landslides in order to give timely
warnings to residents in these areas.
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1. DAT VAN DE

Cac khu vuc déi nui hién nay dang bi khai thac trdng
cay c6i dé lam thanh cac khu dan cu, diéu nay dé lam cho
nén dat bi sat 1§ truot vao mia mua. Mot s6 hinh anh déi
tugng nghién cdu, nhu hinh 1.
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. NGHIEN CUU VA NG DUNG

Hinh 1. Khu vuc dbi dang khai thdc

1.1. Cau tao dia tang tai khu vuc nghién ctu

Trén co s& phan tich két qua khao sat ngoai thuc dia va
két qua thi nghiém trong phong, nén dat trong pham vi
khao sat c6 thé chia thanh cac I6p dat sau (tur trén xudng):

LSp 1-Thanh phan la Sét, sét pha, mau xam den, trang
thai déo mém déo chay. Bé day I&p bién ddi tir 3.0m dén
11.0m , trung binh 7.49m. Gia tri xuyén tiéu chuan N30
nho nhat la trung binh la 5.

Lép 2 - Thanh phan la Sét, sét pha, mau xam den,
trang thai déo ciing. D6 sau gap 16p bién déi tir 0.0 m
dén 11.0m (HK3, HK12). D6 sau két thuc I6p bién ddi tur
2.2m (HK17) dén 18.5m. Bé day I6p bién ddi tir 1.5 m dén
18.5m, trung binh 7.07m. Gia tri xuyén tiéu chuan N30
nho nhat la 3, 16n nhat 1a 57, trung binh 1a 13.

Lép 3 - Thanh phan la Sét, sét pha, mau xam den,
trang thai nta ciing. D6 sau gap 16p bién déi tir 0.0m
(HK4, HK20) dén 17.0m (HK3). Do sau két thuac 16p bién
déi tir 6.5m (HK20) dén 22.5m (HK35). Bé day I&p bién ddi
tU 1.0m (HK47) dén 14.5m (HK38), trung binh 6.69m. Gia
tri xuyén tiéu chuan N30 nho nhat 1a 11, I6n nhat la 58,
trung binh la 21.

L&p 4 - Thanh phan la Ba grannit phong héa manh.
Do sau gap 16p bién déi tir 2.2 m (HK17) dén 22.5 m
(HK35). D6 sau két thuc 16p bién déi tir 13.0 m (HK13)
dén 35.0m (HK44-1, HK47). Bé day I6p bién déi tir 0.7 m
(HK14) dén 22.8 m (HK17), trung binh 8.56 m.

LSp 5 - Thanh phan la B4 grannit phong hoa trung
binh. D6 sau gap Ip bién déi tir 0.0m (HK31) dén 35.0m
(HK47). D6 sau két thuc 16p bién déi tir 10.0m (HK31) dén
38.0m (HK36). Bé day I6p bién déi tir 0.7m (HK21) dén
11.0m (HK28), trung binh 2.47m.

LSp 6 - Thanh phan la da grannit phong hoa yéu va da
tuci nguyén khoi.
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1.2. Chi tiéu co'ly cta cac I6p dat
Bang 1. Chi tiéu co ly ctia dat nén khu vuc nghién ctu

Chi tiéu h'féyu Dv"i“ Lép1|Lép2| Lép3 |Lép4|Lép5|Lép6
10.0-20.0 01 | 01 | oI
5.00-10.0 02 | 04 | 05
2.00—5.00 07 | 11 [ 11
1.00—2.00 12 | 19 [ 18
A 0.50 - 1.00 21 [ 34 | 29
E:fﬁ;t 025-050 | P | % | 34 | 50 | 47
phanhat 71 025 82 | 119 | 123
0.1-0.05 148 [ 195 ] 195
0.01-0.05 19.1 [ 158 | 159
0.002-0.01 49 | 44 | 43
<0.002 453 | 367 | 368
Trong luong G 752.4 1752717576
Dudne kinh Cm 7.0 | 7.0 | 7.0
Chiéu cao Cm 7.3 73 | 73
Thé tich cm’ 276.0 | 277.5 | 277.4
Dién tich cn’ 38.0 | 38.0 | 38.0
D06 4m tu nhién W % [32.75]39.95] 2441 | 0.08 | 0.06 | 0.05
D6 am bio hoa W %
D06 4m gi6i han déo LL | % [24.00[1840] 18.40
D6 am gidi han chay PL % 145.50136.80 | 35.40
Chi sb déo PI | v [21.55]18.44] 17.04
Do sét Ll | - 10731033 ] 010
D0 bdo hoa S | % [93.75[89.31] 86.90 | 5.85 | 4.16 | 3.78
Khoi lugng thé tich bao| y [g/em’ 273 | 271 | 2.73
Khéi lugng thé tichty | 5 [g/em®| 178 [ 193 | 2.00 | 2.73 [ 271 | 2.73
Khoi lugng thé tich v |g/em’| 139 [ 129 | 155 [ 272 | 271 [ 2.73
Khdi luong riéng A |g/em’] 2.68 | 269 [ 2.69 | 2.84 | 2.84 | 2.83
Do 16 rong N | % [48.40[5222] 4230 [ 3.93 | 447 [ 371
Hé s6 réng E | - [0939]1.143] 0.735
Thi nghiém nén tw
Cuong d6 khang nén KkG/c 663.7 |1049.0[ 1172.
Thi nghiém nén bao
Cuong d khang nén KkG/c 619.7 | 980.3 [ 1104.
Thi nghiém cat truc
Géc ma sat ¢ | Deg [14°14]14°58'] 18°32
Luc dinh C |kG/c|0.059]0.248 ] 0338
Thi nghiém nén 6 két
P, kPa 59.47
C. 0.456
Cy 0.051
C, 0.140
Cy12x107(cm’/s) 0.343
Kv1-2 x 10-7 0.221
M, (cm*/N) 0.006
a; |em’/k|0.247]0.101 | 0.082
He b nén |2 em’/k] 0.176 [ 0.075 [ 0.059
mis"nen a; |em?/k|0.109 | 0.045 | 0.034
Tinh nén a, |em’/k[0.059]0.023 ] 0.016
lan as |em’/k| 0.035]0.014 | 0.009
Modun | Eos. | kG/e | 28.11[38.29 | 48.76
thng KGle
bién dang | -2 | e | 5063|7502 103.02

1.3. Céc diéu kién vé hé sé an toan chéng trugt
theo cac tiéu chuan hién hanh

Theo QCVN 04-05:2012/BNNPTNT Quy chudn ky
thudt quéc gia céng trinh thuy lgi - Cdc quy dinh cha
yéu vé thiét ké

Tinh toan xac dinh hé s6 an toan K clia céng trinh
va tung hang muc trong céng trinh theo phuong phap
trang thai gidi han theo bang 2 sau.

Bang 2. Hé& s6 an toan [K]

. . . . . Hé 58 an toan theo c&p cbng trinh
Loai cong trinh va hang muc cdng trinh —/———

Diéc bidt 1 1l 1I;1vV

Mai d&c nhan tao bing ¢4t dip 1.5 1.35 1.3 1.25

Mai dbc tw nhién 1.25 1.2 1.15 1.15
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Theo TCVN 8216:2018 Céng trinh thay lgi Thiét ké
ddp ddm nén
Bang 3. Hé s6 an toan nhé nhat cong trinh dat

Diéu kién 1am viéc - co ban —— CAp clng winh
Dicbist| | Il it v
Binh thuédng 1.5 1.35 1.3 1.25 1.25
Khéng binh thuomg - d3c biét | 135 | 122 | 117 | 113 | 1.13
THi céng va sira chira 1.43 1.28 1.24 1.19 1.19

Theo TCVN 9901:2014 Céng trinh thay lgi - Yéu cdu
thiét ké dé bién
Bang 4. Hé s6 an toan 6n dinh chéng truot [K]
clia cong trinh bang dat

Cdp céng trinh | 1l 1] v | v
Té hop tal trong cor ban 135 1.3 135 12 | 11
T8 hop tal trong dic biét 135 1.2 115 11 | 108

Bang 5. Hé s6 an toan chéng trugt [K]
clia cac cdng trinh dé bién
Trén nn khing phai I3 4
W 1 Il i IV v
1.05 | 1.35 1.20 |1.15

130 | 1.25
1.00 | 1.20 | 115 | 1.10 | 108 [ 105

Trén nén di

i m [ w
110 | 1.10 | 1.05
1.05 | 1.05 [1.00

CHp cbng trinh I

TS horp thi trong corbidn 1,15
Ta harp tiil trong dic bigt | 1,10

Nhdn xét vé hé sé an toan theo cdc tiéu chudn hién hanh

Nhom tac gia dé xuat chon hé s6 an toan cho cac cong
trinh dat khi tinh toan én dinh mai déc, 1a K>1.50. Nén dat
tu nhién khi bi anh hudng do khai thac giéng nhu trang
thai cla mai déc nhan tao bang dat dap dé lam can cu
kiém tra va tinh toan, dé xuat dé déc mai déc.

2. PHAN TiCH ON PINH

Khi tinh toan kién tra 6n dinh nén dat, thudng kiém
tra trudng hgp én dinh nhu sau:

Kiém tra 6n dinh truct phdng :
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Hinh 2. So dé luc tdc dung gdy trugt va chéng trugt
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Hinh 3. Dé thi tuong quan hé sé 6n dinh K
va dé day I6p ddt nén sé 1
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Hinh 4. So d6 mdi déc nén dat
va dudng truot khu chdn doi ndi

Trong lugng biéu kién cta khéi dat G, =V,.y,, ;V,la
thé tich khéi dat tinh toan; %, la trong lugng riéng day néi;
7., 1a trong lugng riéng béo hoa cla dat.

Luc ma sat:

FE,.=N,(tgp,+c,)=G, . cosa.(igp,+c,)

Luc gay truat:

T'=G,.sina=V,y,.sina

Bang 6. K&t qua tinh toan 6n dinh 2 IGp dat nén
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Hinh 5. D6 thi tuong quan hé s6 én dinh K
va d6 day nén dat

Cac mai dat déc tai cac ving déi, vung canh
bién nén dat thuong xay ra cac su ¢, nhu theo hinh
1;2;3;4;5; két qua tinh toan theo cac bang tinh.
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3. NHAN XET VE KET QUA TINH TOAN

Theo diéu kién dia hinh va dia chat khu vuc nghién
clru va cac két qua tinh toan, nhom tac gia c6 mét so
nhan xét nhu sau:

Hé s6 an toan cho tat ca cac diéu kién céng trinh
dat theo cac tiéu chuan [K]=1.50;

D4t bao hoa nudc sé gidm tinh 6n dinh chéng truct
trén cac mat nghiéng;

Do bao hoa nudc cang tang thi hé s6 6n dinh truct
cang giam;

Mai d6c mat dat c6 nhing gidi han, theo d6i tuong
nghién ctu d6 déc vai goc nghiéng téi da laa< 11 d6
thi du diéu kién chong truot khi nén dat bao hoa hoan
toan chiéu day

Goc nghiéng clia mat day I6p dat tha 2, theo doi
tugng nghién ctru, d6 nghiéng déc téi da la a< 6 d6 thi
du diéu kién chéng trugt khi dat bao hoa hoan toan
theo chiéu day lop dat.

4. KET LUAN

Theo két qua tinh toan céng trinh thuc té va theo
cac tiéu chudn hién hanh, mét sé ké luan clia nghién
clu nhu sau:

Hé s6 an toan cho tat ca cac diéu kién céng trinh
dat theo céc tiéu chuan [K]=1.50 thi nén dat sé luén an
toan trong mua mua bao;

Pat bao hoa nudc sé rat dé mat 8n dinh khi nén dat
c6 géc nghiéng a> 6 do;

D6 bdo hoa nudc sé tang nhanh khi bé mat nén dat
kho, nut né, khong thoat nudc, dat cé hé s6 tham I6n.
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5. KIEN NGHI

Hé sé an toan cho tat ca cdc cong trinh dat theo céc
tiéu chudn nén chon [K]=1.50 dé céng trinh luén dugc
an toan; khéng xay ra su c6 trugt vao mua mua;

D6 déc mat nén dat can phaitinh toan phu hgp hé
s6 an toan [K]=1.50 khi khai hoang hay san nén céc
khu d6i doc hodc can phai c6 cong trinh ké chéng
sat truot;

Khu vuc cac nén dat khi xay dung can phai co giai
phap thoat nudc tot, khong cho nudc ngam - tham
vao nén.

Can c6 cac giai phap két cadu chéng sat trugt khi
tinh toan khong dat yéu cau st dung.
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