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Tém tit: Bai bdo phdn tich vi tri ldp ddt ba dau do Piezometer trong hé khoan dé do bién doi ép luc
nude 16 rong trong than khoi truot ddt tai thi tran Tinh Tiic, Nguyén Binh, Cao Bang. Sau khi khao sdt
hién trueong danh gia kich thudc khoi truot, viéc xdc dinh vi tri mat truot dwoc mé phong bcing phdn
mém Geostudio (2012) va két hop phén tich 16i khoan dia chat. Vi tri mwc nwée ngam trong miia kho
duge xdc dinh cho ddt sensor thir nhat, sensor thir hai ddt ¢ vi tri trung gian,phia trén mwc nwde ngam
mua kho va vi tri sensor thir ba Icfp dat bén duoi mat truot dy dodan. Tram quan trdc thir nghiém dwoc
ldp ddt & trung tam khéi truot gom ba thiét bi chinh la Piezometer, Inclinometer va Raingauge nham

quan trdc, du dodn dich truot cia khéi dat dé cé hwong xu ly.
Tir khoa: Piezometter, khéi dat truot, du doan dich truot, lap dat.

1. MO PAU

Trong nhitng nam gan ddy, & Viét Nam van dé
tai bién truot dat da dugc quan tdm nhiéu, tuy
nhién hé thdng canh bao trugt 16 dat chua dong bo
va chi ap dung cho mét s6 khoi truot cu thé, chua
két ndi hé thdng dé hinh thanh dit liéu 16n dé khai
thac canh bao tong hop, khai thic bén viing cac
vung, 1anh thd. Mit khac sd liéu quan trac lai thiéu
nhitng dit lidu bién ddi theo thdi gian cua nhiing
yéu t6 chiém ty trong 16m gay truot 16.

Trong nghién ctru du bao nguy co truot 1o dat,
mdi quan tim hang dau 1a khu vuc nao co kha
ning xay ra truot 19, thoi gian xuat hién truot 1o
va muc d6 nguy hiém cua truot 10. Dé danh gia
dugc cac vin dé trén, truot 10 dat dugc tiép can
theo quan diém hé thong, tirc 1a phai nghién ctru
trén mdi quan hé tong thé cac yéu t6 nguyén nhan
thanh tao va diéu kién gy truot 1& dat. Cach tiép
can nhu vay cho phép phan tich, danh gia vai tro
cta ting yéu t6 ciing nhu du bao tong hop (ca
dinh tinh va dinh luong) kha nang phat sinh tai
bién dia chit trén mot ving. Mirc d6 quan trong
ctia cac yéu té diéu kién, nguyén nhan gay trugt
dat xac dinh theo ty trong ciia chang, ty trong
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cang 16n cac yéu td cang quan trong. Phu thudc
vao ty trong ciia cic yéu t gy truot, co thé chon
ra mot s6 yéu td dé xay dung ban d6 danh gia
nguy co trugt dit trong khu vuc nghién ciru ciing
nhu xay dung hé thdng quan tric tai bién truot dat
(Nguyén Quang Huy, 2017).

Ciing nhu cac nudc trén thé gidi, & nudc ta, tiy
theo muc tiéu khac nhau giita cdc ving lanh tho
ma nghién ctru du bao nguy co truot dit co thé
trién khai trén dién rong (khu vuc) hodc trén dién
hep (cuc bo) va tai cac diém truot (Nguyén Quang
Huy, 2017; Trinh Minh Thu et al, 2011; Nguyén
Quéc Thanh et al, 2007), cu thé:

- Trén dién tich rong nhim muc dich phuc vu
quy hoach phat trién kinh t& - xa hoi, st dung dat
hop ly.

- Cuc bd trén nhitng khu vuc co nhiéu khdi
truot, tap trung dan cu, c6 nguy co truot dat cao
nhim muyc danh gia tac dong cia chung dén co s
ha ting, khu dan cu mién nui va cic giai phap
phong chéng

- Cuyc bd trén dién hep nhim muc dich danh gia
tac dong cua chung dén co s ha ting, khu dan cu
mién nai va cac gidi phap phong chéng.

- Céc diém truot cu thé nhim muc dich cung
cap cac thong s khéi truot va dong luc phat trién
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ctia chung dé thiét ké cac giai phap cong nghé
chéng truot.

Noi dung bai bao ¢ day tap trung phan tich quan
trc cho khéi trugt cu thé, huoéng tdi canh bao som
truot 16 dat hodc thiét ké giai phap chdng truot.

2. CAC THONG SO KHAO SAT CO BAN
CUA KHOI TRUOQT TINH TUC

2.1 Vi tri khdi trugt dit va lich sir xuat hién
truwgt dat

Khéi dt truot tai trung tm thi trin Tinh Tuc,
huyén Nguyén Binh, tinh Cao Bang, xuat hién dich
truot lan dau vao thang 7 nam 2015 sau nhiéu ngay
mua 16n, lam sut mét doan quéc 16 34 di qua thi tran
Tinh Ttc. Phia trén dinh khéi truot, xuét hién nhiéu
vét nirt tai san khu nha ba tang cii ciia cong nhan mo
thiéc, phia duéi chan khdi truot 14 bénh vién thi trin
Tinh Tuc, khu vuc nay c6 mat d¢ dan cu lon nén su
xuét hién khéi truot nay 1a mdi nguy hiém cho dén
cu khu vyc. Chinh quyén dia phuong da c6 nhiing
bién phap xu ly ho chan khéi truot, di doi toan bo
cac ho dan sdng ven duong 34 bén phai ta luy am,
1am lai duong va budc dau da han ché dugc nhiing
dich truot cua khdi truot. Tuy nhién van con biéu
hién dich trugt nho ciia khéi dat.

Khu vuc thi trdn Tinh TGc c6 nhiéu khéi truot
doc theo qudc 16 34. Hinh 1 1a nam diém truot doc
theo qudc 16 34 di qua thi trdn va khdi truot
nghién ctru tai vi tri danh déu sao, 14 khdi truot
16n nhét trong khu vuc nay.
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Hinh 1. Vi tri khéi truot nghién ciu

Hinh 2 13 dit liéu anh chup cén canh khéi truot

UAV. Khdi trugt c6 kich thude chidu dai tir dinh
khéi truot dén chan khdi truot khoang 95 m, chiéu
rong khoang 130 m va chiéu day ude tinh cua 16p
dat trugt khoang 15 m.

Hudng dich dong ctia khi trugt duoc phén tich
theo huéng nhu thé hién trén hinh 2.

Hinh 2. Toan canh khéi trueot trung tam
thi tran Tinh Tuc

Ba diém quan tric duoc dé xuét lép dat doc
theo hudng dich dong cua khéi truot, tuy nhién &
thoi diém hién tai, chi co thé lip dat duoc mot
diém quan tric tai vi tri danh dau sao mau xanh.

2.2 Két qua khao sat hién trwong va khio
sat dia chat cong trinh
Két qua khao sat dia chat cho thay 16p dat tan tich-

suon tich day 40 m, 16p da gdc 1a Gneiss.
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Hinh 3. Mt cdt dia chdt cia khoi truot trung tam

Hinh 3 13 mat cit dia chat cong trinh doc theo

trung tadm thi tran Tinh Tac bf?mg thiét bi bay tuyén trung tam cua khéi truot, v6i bon 16p dat 4
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sét phan bd tir trén xudng dudi, chidu day téng
cong ctia bon 16p dat 1a 42 m.

pé phuc vu cong tdc danh gid vi tri mat trugt
du kién, cong tac khoan ndn dugc tién hanh ti mi,
chi tiét dé 14y ndn khoan sudt chiéu dai 40 m cua
hé khoan s6 1, cao trinh miéng hd khoan +742,33
m. Mic du tén nhiéu thoi gian, nhung dé co két
qua tot nhat cho cong tac danh gid dy bao mat
truot. Qua trinh 1iy mau nguyén dang di hoan
thanh sau gan mot thang trién khai.

Hinh 4 va hinh 5 du¢i day 1a dai di¢én non
khoan ctia hd khoan sb 1. Cac mau & do siu tr 6
m (+737,33 m) dén 16 m (+727,33 m) so v&i mat
dét ty nhién.

Hinh 5. Non khoan tir do sau 11m dén 16 m

Trén hinh 5 nhan xét viing vun roi cia dat ¢ do
sau 12m-14m. Vi tri nay c6 phai mat phé hoai cuia

khdi trugt hay khong, can c6 thém két qua phan
tich, mo phong dé do tim kich thudc khdi truot
bang phan mém chuyén ding Geostudio 2012.

Muc nudc ngam mua kiét (khao sat thang
3/2021) & cao trinh +723,50 m,cach mat dit ty
nhién khoang chirng 19 m.

3. PHAN TiCH MO PHONG XAC PINH
KiCH THUOC KHOI TRUQT

3.1 Nguyén tic chung

Qua trinh phan tich m6 phong khdi trugt nham
tim duge mot khdi truot cd kich thude gf?ln voi
kich thudc khdi trugt hién truong. Su do tim kich
thudc khéi truot dua trén gia thiét vé su bién do6i
cao trinh muc nude ngam. Xuét phat tir cao trinh
muc nudc ngf?lm mua kiét (+723,00 m), muc nudc
ngam dugc gia thiét gia ting timg cdp cho dén khi
xut hién khéi trugt co kich thude gan véi khoi
trugt hién truong.

3.2 Két qua phan tich

Két qua phan tich da lya chon duoc kich thudc
khéi trugt nhu thé hién & hinh 7, hé s6 an toan 6n
dinh tong thé Fs=1,016. Muc nudc ngdm trong
truong hop nay & cao trinh +730,8 m. Mat trugt
mo phdng ¢ cao trinh +730,00 m.

Phan tich ciing két qua khoan ldy 13i & hinh 6,
vung dat da xdo tron vun roi xac dinh duge &
khoang cao trinh +730,00 m - +731,00 m.

Céc két qua phan tich da chi ra dugc cac vi tri du
kién s& lap dat sensor 1a +730,00 m va +723,00 m.

O tram nay cac Piezometer lan luot dugc dat &
cac vi tri 1 (+723,00), vi tri 2 (+727,50), vi tri 3
(+730,00).

Cac Piezometer ndy dung do 4p lyc nuée 16
rong trong khéi truot, nhim danh gia sy thay do6i
vé ap lyc nudc 16 rdng trong qué trinh tham thau
nuéc mua tr bén trén. V& nguyén tic, cac
Piezometer ding trong quan tric trugt dat thuong
dat bén dudi mat truot du doan cua khéi dat. S6
liéu do cua Piezometer két hop véi dich chuyén
ngang tir s6 do cua Inclinometer va lugng mua, sé
thiét 1ap duoc quan hé bién ddi giita cac dai luong
tor 6 chon dugc ngudng ap luc nudc 16 rfN)ng béng
bao nhiéu dé canh bao truot.
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Khoang cach (m)

Cao do (m)

Hinh 6. Khéi truot img véi cao trinh
nuwdc ngam +731,8 m.

4. THIET KE VA LAPPAT TRAM QUAN TRAC

Tram quan tric dugc lip dit trén dudng trung
tam du doan hudng dich dong cua khéi truot, 14 vi
tri danh déu sao mau xanh trén hinh 3. Thiét bi do
ap luc nudce 15 rdng Piezometer va thiét bi do dich
chuyén ngang Inclinometer dugc lap doc lap trong
hai hd khoan riéng biét. Trong pham vi bai bao
nay, tac gia khong phan tich su hoat dong dong bod
clia cac thiét bi tai diém tram do nay ma chi tap
trung cho van dé phén tich vi tri lap dat sensor cua
thiét bi do ap Iuc nude 16 rong.

Thiét bi lép dat o tram nay la Piezometer
model 4500S-700 kPa cua hang Geokon, loai
chuan dé lap dit chon trong hd khoan. Cac thong
s6 duoc trinh bay chi tiét trong tai liéu huéng dan
cua Geokon (2019).

B

a) Thiét bi Piezometer

b) Qua trinh khoan va 1ap dit tram Tinh Tuc

Qua trinh lip dit Piezometer theo cac budc
(Nguyén Qudc Thanh et al, 2007; Phan Truong
Phiét et al, 2011; Geokon, 2019): Bado hoa
Piezometer bang nudc khong chira bot khi, tha
dau do da ndi cap xubng hd khoan da thdi rira
sach dén vi tri da thiét ké vi tri 1 (+722,00), vi tri
2 (+725,50), vi tri 3 ( +729,00). Tha cat sach hat
trung xudng hd, lap kin dau do Piezometer, chiéu
day 16p cat lap nay khoang 1,0 m — 1,2 m. Tha
vién bentonite tao nut chan cach ly bén trén 16p
cat. Bom vira xi mang-bentonite tram phan con lai
ctia hd khoan. Két thic phut vita, lam 6ng béao vé,
treo dau cap tin hiéu 1én cao dé kho réo.
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Hinh 8. Thiét bi va qud trinh ldp ddt tram Tinh Tic

Hinh 9 1a tram quan tric truot dat tai trung tam
thi trAn Tinh Tuc khi vira ldp dit xong vao thang 3

ndm 2021. Céc thiét bi chinh, tir trén xudng gdm:
Gau do mua (Raingauge), Pin mat troi, hdp
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Dataloger, hai ong bao v€ dudi cung 1a ndp bao vé
cua ho khoan dat Piezometer va Inclinometer.

Hinh 9. Tram Tinh Tuc sau khi hoan thanh
ldp dat (3/2021)
(1): Gau do mua; (2): Pin mat troi; (3): Hop datalogger;
(4): H6 khoan dit Inclinometer; (5) HS khoan dit

Piezometer.

5. KET LUAN

Bai trinh bay vé phan tich Iya chon vi tri sensor
dé xac dinh ap lyc nudc 16 rong trong than khoi
trugt dung canh bao dich trugt dat. Mudn c6 duge
ngudng canh bao tir s6 do clia Piezometer thi viéc
dinh vi dugc vi tri sensor trong khdi truot 1a rat

TAI LIEU THAM KHAO

quan trong. V& nguyén tic, cidc Piezomeeter
thuong dat bén dudi mat trugt du doan. Tur quan
trac kich thudc khdi trugt hién truong, tién hanh
md phong khéi truot bang phan mém Geostudio
(2012) dé xéac dinh vi tri mat truot, khao sat cao
trinh myc nudc ngam vao mua kho, sensor thir 1
dat tai vi tri muc nudc ngf?lm vao mua kho, sensor
thtr 2 ¢ vi tri trung gian va sensor thir 3 ddt tai day
khdi truot du bao. Ba dau do ap luc nudce 16 rfN)ng
déu dat trong hd khoan va danh gia ap luc nudce 15
rong bién d6i bén dudi mit truot dy doan.

B¢ ghi do-vi xtr Iy CR1000X con ¢6 chirc nang
rit quan trong la chic ning diéu khién. Khi dat
ngudng cho mot thong s quan tric, bo CR1000X
c6 thé kich hoat mot thiét bi bao dong néu mot thong
sO can quan tric vuot qua ngudng. Tl cac phan tich
tinh toan v& vi tri mt truot, vi tri Piezometer duoc
lip dit co thé dinh lugng ngudng du bao vé ap luc
nude 16 réng quan trac dé canh béo sém.

Két qua do can phai phan tich ciing sé liéu mua
dé hinh thanh quan hé giita cac yéu t6 mua voi ap
Iyc nude 16 rdng hinh thanh trong khdi trugt ciing
nhu quan hé giita 4p luc nudc 16 réng véi dich
dong trong khoi truot qua mot s6 mua mua, hinh
thanh chudi quan hé tin cdy mdi dung duge dé
canh bao sém sy xay ra trugt 10 dat.
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Abstract:
DETERMINATION OF PIEZOMETER LOCATION IN
LANDSLIDE BLOCK FOR MEASUREMENT OF WATER PRESSURE

The Tinh Tuc monitoring station was located at centre of block movement. There are three equipments
which are Piezometer, Inclinometer and Raingauge for landslide prediction. This presentation
demonstrates an analysis of selecting sensor location with the purpose of examining pore-water
pressure. Based on the in-situ investigation of landslide block dimension, the slope failure was
simulated using the GeoStudio (2012) in order to determine the location of slip surface, investigate the
underground water level in dry season. The first sensor was located at the underground water level in
dry season, the second sensor was placed at the intermediate position, and the third one was installed at
the bottom of a predicted slope-failure mass.

Keywords: Piezometter, landslide block, landslide prediction, installed.
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