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NGHIEN CUU GIAI PHAP XU LY SAT TRUQT BO DOC PHiA PONG
POI ONG TUQNG VA CAC KHU VUC LAN CAN

Nguyén Trung Kién', Nguyén Vin Chinh’, Pham Quang Ti'

Tém tat: Khu viee swon doc phia Pong doi Ong Tuwong va cdc swon doc tai té 4, 5, 6 phieong Cham Mat
va té 4 phwong Thdi Binh, thanh phé Hoa Binh trong nhiéu ndm gan ddy thuong xuyén xdy ra hién
twong sut trieot. Viéc thi cong xir Iy khong kip thoi, khién nhing khu vwee ndy mat on dinh va dién bién
ngay cang phirc tap qua méi miia mua. Theo két qua khdo sdt, t6 hop nhiéu gidi phdp dd dwoc dp dung
dé phong chong nguy co trieot 16 va phdt huy hiéu qud qua mita mwa nam 2016. Tuy nhién, tiv thang 9
dén thang 10 nam 2017, khu vuc tinh Hoa Binh ¢é mua 16m kéo dai, gdy ra sat, trieot trén swon doc phia
Pong doi Ong Twong tai khu vuee phia sau tru sé cde co quan tinh, khu viee phwong Thdi Binh va khu
viee phwong Cham Mat. Cac gidi phdp thiét ké tiéu mede mdt, nuede ngam, bdo vé mdi bang trong cd,
twong chin BTCT, ... dwoc dé xudt. Bai bdo tong hop cdc dién bién chinh trong nghién civu, xir Iy trueot
16 khu vuee doi Ong Twong va lan cdn tir 2013 dén nay, va danh gia hiéu qua té hop cdc gidi phdp chong

truot da ap dung.

Tur khoa: Sat truot bo doc, giai phap xu 1y, ddi Ong Tuong.

1. PAT VAN PE

Mai dbc trén khu vuc phia Pong d6i Ong
Tuong va cac khu vuc lan can thudoc phuong
Chdm Mat va phuong Thai Binh, tinh Hoa Binh
thuong xuyén xay ra hién tugng sat 1o dat da trong
nhitng nim gan ddy. Pic biét, trung tdm hanh
chinh tinh uy Hoa Binh dat ngay trén khu vuc
suon d6i Ong Tuong. Thang 7/2013, mai &p da
trén dinh tudng chin phia sau try so tinh Gy xuat
hién bién dang. Cac dot mua 1én dugc ghi nhan
vao thang 9/2013 va tudng chin tiép tuc xay ra
chuyén vi, kéo theo sut truot dit va sap dd tuong
chan. Viéc thi cong giai phap xir Iy khong duoc
hoan thanh theo ké hoach du kién trudc thang
4/2014, dan dén cac dot sut truot tiép theo tai khu
vuc ndy vao nam 2015,

Két qua khao sat cho thiy cac loai hinh mit 6n
dinh bao gdm chuyén vi tudng chén, bién dang dat
sau lung tudng, sut trugt bo dbe phia trén dinh

' B6 mén Dia ky thudt, Khoa Cong trinh, Truong Dai hoc
Thuy loi )
? Cong ty TNHH Tw van Truong Pai hoc Thity loi

twong chin tai khu vuc tuong chan phia sau doi
Ong Tugng. Tai khu vyc phuong Thai Binh va
phuong Cham Mat, hién tugng mat 6n dinh xay ra
v6i nhidu vét nGt rong tr Scm+20cm, tiém an
nguy co tiép tuc sat truot.

Véi dic diém vé loai hinh mat 6n dinh va hién
trang khu vuc, viéc ap dung dé)ng thoi t6 hop
nhiéu giai phap tir tiéu nuéc mit, thoat nudc
ngam, gia cd bao vé mai déc va chéng d& tudng
chin da mang lai hiéu qua trong viéc dam bao on
dinh cac hang muc ha t?mg va 6n dinh téng thé bo
ddc nghién ctru. Bén canh d6, cin co nhing giai
phap quan tric lién tuc xu huéng dich chuyén cua
cac bo dbc, dé co bién phap canh bao sém kip
thoi, giam thiét hai vé ngudi va cuia.

2. PAC PIEM TU NHIEN VA PIA CHAT
CONG TRINH KHU VU'C NGHIEN CUU

Khu vuc nghién ctru ¢6 dia hinh déc, phan cit.
Thanh phan dat d4 tai day bao gom cac 16p tan
tich va suon tich cia trim tich luc nguyén co6 tudi
Trias va da voi phan 16p mong. Cac dut gay khu
vuc nghién ctru kéo dai tir d6i Ong Tuong vé phia
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Nam dén déc Cun. O doan nay, hé théng dut giy
gdm 5 dut giy chay song song nhau.
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Hinh 1. Hinh tru hé khoan khu vurc nghién ciiu
(Céng ty TNHH T van Truong DH Thiy lpi, 2018)

Céu tric nén cta khu vuc nghién ctru bao gdm
dat sét pha 1an dam san, da hon cuc, trang thai déo
ctng, két ciu kém chit; sét pha, mau xam ndu, 1an
dam san, trang thai déo cirng; dé1 phong hda hoan
toan c6 thanh phﬁn 1a sét pha, mau xam nau, lan
dam san, trang thai déo cung dén déo mém; déi

I
I 1 .lmcurmmm.ulw

(a) Mit cit ngang khu vuc d6i Ong Tuong

phong héa manh cé thanh phan 1a sét pha, mau
Xam nau, l1an dam san, hon cuc, trang thai nua
cing dén cing (Hinh 1). Ngoai ra, bén dudi cac
16p trén con co da sét bot két phong hoa vira, gia
tri TCRy = 21%, RQDy = 0%; da sét bot két
phong hoéa nhe, gia tri TCRy = 68%, RQDy, =
55%; da voi phong hoa nut né trung binh, gia tri
TCRy = 56%, RQDy, = 43%; da bazan, gia tri
TCRy, = 75%, RQDy, = 60%.

3. DIEN BIEN MAT ON PINH VA HIEN
TRANG SAT LO, NUT PAT

Qua trinh thi cong xdy dung cic hang muc
cong trinh trung tdm hanh chinh tinh uy Hoa Binh
dién ra tir thang 4/2012 dén thang 8/2013. Khi vira
thi cong xong co sb 1 va dang thi cong dp da co sd
2, hién twong bién dang va nit v& mai ép da xay
xuat hién 1dn dau vao ngay 27/6/2013 (Nguyén
buc Manh, 2018). Tu 22 — 28/7/2013, mua 16n
kéo dai lam xuat hién sut truot phan taluy am
tuyén dudng sb 7, d6 sap tuong da xdy va taluy
am tuyén duong sb 8 bi truot. Tiép theo, hién
tuong bién dang, nit mach mai 6p co sb 2 va
chuyén vi dinh tudng chin véi bién d6 7cm xay ra
vao gitra thang 8/2013. Sau khi mua kéo dai tr 21
— 29/9/2013, sut trugt nghi€m trong xay ra tai
taluy 4m tuyén duong sb 8, chuyén vi xdy ra tai
dinh tudng gay ra bién dang mai dp co s 1,2 va 3
(Hinh 2).

¥l

(b) Truot taluy am tuyén 7, 8 va dd tuong da xay

Hinh 2. Mdt cdt ngang va hién trang trueot taluy ém tuyén 7, 8 (Nguyén Dirc Manh, 2018)

Cong tac thi cong xir 1y bi gian doan vao mua
mua nim 2014. Diéu nay dan toi hién tuong sut

truot taluy 4m tuyén duong sé 7 va mit dudng
tuyén sb 8 tai khu vuc ndy sau trdn mua 16n ngay
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17/9/2015. Taluy 4m tuyén dudng sb 8 xuit hién
dau hiéu sut lun, bién dang bé mit phan co s6 2-3,
nt mit dudng tuyén duong s 7 va truot phan
nén duong tuyén sé 8. Cac giai phap xir Iy bao
gém dinh dét, coc dat xi mang, bd tri ranh dinh
trén tuyén duong 8, v.v...duoc ap dung va mang
lai hiéu qua giam thiéu dién bién mo rong qui mod
pham vi viing d4t ¢da mat on dinh.

Long ho thiy | =
dién Hoa Binh [P URIEEH

Hinh 3. Vi tri sat trieot khu viec nghién curu

Tuy nhién, nhitng nam gan day sau khi ap dung
nhitng giai phap xir ly, khu vire phia Pong d6i Ong
Tuong, t6 4,5,6 phudng Cham Mat va to 4 phuong
Thai Binh tiép tuc xay ra cac vét nut, cung truot trén
sudn ddc phia taluy dwong QL6. Cac khu wvirc sat
truot rit nghiém trong co nguy co mét an toan cho
cac cong trinh phia dudi chan doi (Cong ty TNHH
Tu van Trudong DH Thuy loi, 2018) (Hinh 3).

Lé Vian Huy va nnk (2019) di tong két mot
phan cac giai phap xir Iy on dinh suon déc khu
vire ddi Ong Tuong dugc dé xuét tir 2019. Két qua
nghién ctru di chi ra hiéu qua cc giai phap tong
thé dugc ap dung va khuyén céo phuong phép tiép
can cho nghién clru sat truot & mién ndi nude ta.
Ngoai ra, cac danh gia ciia Cong ty CP tu van
bién 1 khi nghién ctru mé rong Thuy dién Hoa
Binh ciing chi ra sy doc 1ap trong dién bién dong
thai nuée dudi dit cia khu vuc nghién ciu véi
dao dong muc nudc hd Hoa Binh.

Dién bién chi tiét sat trugt & cac khu vuc duge
thong ké nhu sau:

3.1. Khu vuc phia Pong doi Ong Twong

Khu vyc phia Pong d6i Ong Tuong, trén mai dbc
da xuat hién 18 vét niit co chiéu rong tir 2cm + 15

cm, dai tr 10m + 90m va hinh thanh cung truot kéo
dai hon 300 m, rong 200 m, chiéu sau cung truot du
kién khoang 30m, hinh thanh khdi truot u6c tinh
khoang 1,8 triéu m® dat d4 dich chuyén xudng dudi
chan d6i, bién d6 dich chuyén tir S5cm=80cm. Khéi
sat trugt cling da 1am nghiéng 01 cot dién 110kV,
lam hé théng twdong chan phia sau nha Hoi dong
nhan dan dang xay dung bi hu hai.

3.2. Khu vuc phudng Thai Binh

Khu vyc sat truot tai phuong Thai Binh, khdi
trugt dai khoang 200m, rdng khoang 50m, sau
khoang 20m, dinh khdi sat da hinh thanh nhiéu vét
nit, chiéu rong tur Scm+20cm, khéi sat da sat truc
tiép xudng nha cac ho dan & dudi chan doi va QLS6,
do vay Tinh d khan trrong cho di roi cac ho dan
nam trong pham vi anh hudng cta khdi sat, treo bién
canh béo sat va don dat, da théng tuyén QL6, cac
khdi trugt c6 nguy co tiép tuc sat va mo rong.

3.3. Khu vue phwong Cham Mat

Diém nurt dit, nirt cac nha dén tai khu vuc t6 dan
phd sb 4,5,6 phuong Chiam Mat, khu vuc ndy tap
trung déng dan cu sinh séng. Khu vyc ndy 1a suon
dbi thodi, 6n dinh nhiéu nim vé trude. Nam 2017 do
thoi tiét bat thuong mua 16n dai ngay da lam nut dat
kéo theo nirt mot s6 nha dén trong pham vi chiéu dai
khoang 100m, chiéu rong khoang 50m; Nha cira ciia
cac ho dan ndm trong khu virc nay d bi nit va hu
hai ning, khong thé tiép tuc sinh song; Tinh di khan
cép di roi cac hd dan nam trong pham vi khu vuc dat
bi nirt dn noi an toan.

4. GIAI PHAP XU LY

4.1. Giai phap xir 1y khu vuc phia sau ddi
Ong Twong giai doan trudc nim 2017

Céc giai phap xu 1y dwoc dé xuit theo nguyén
tac toi wu tiéu nudc mit va thoat nudc ngam, thay
d6i @6 dbc dia hinh, chdng d& va gia ¢b cai tao dét
d4 (Nguyén DPtrc Manh, 2018). Thang 10/2013,
cong tac xir Iy dwgc thuc hién bang viée khoan
thong thoat nudc sau tuong BTCT, che pha nudc
mit, chia cit dong mit tir dinh d6i. Tiép theo, khao
sat dia chat cong trinh, dia hinh, thiy van, v.v...
duoc tién hanh. Trén co s¢ két qua khao sat, to hop
cac giai phap xir Iy duge dé xuét bao gdm: coc
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khoan nhdi két hop khung gia cd giit chng chuyén
vi tuong chian BTCT; dao giam tai; thay thé mai op
va rinh co da xdy bang két cdu nhe hon; dip tra co
2 sir dung cdt ludi dia ki thuat gia cuong.

Sau khi cong téc thi cong xtr Iy theo phwong an dé
xuét bi gian doan vao muiia mua nim 2014, qué trinh
mét 6n dinh tai khu vuc ddi Ong Tuong tiép tuc xay
ra. Giai phap cap bach duoc dé xuat thuc hién ngay tir
19/9/2015 bao gém: che phu bé mit, han ché thim
bang dat tron xi méng tai cac vét nirt trén mat dudng
myén s6 7, tiéu nude mat don vé vi tri sut truot tai
tuyén duong 7 va 8. Khao sat, thiét ké giai phap xur 1y
b6 sung duge thuc hién. T hop cac giai phap bao
gé)m: dinh dét gia cb khéi déat co 1,2,3; coc dat xi
mang nén myén duong 7 nhim tang suc chéng cét
cho khdi dat va han ché dong thdm ngdm giy xo6i
ngam; khoi phuc tuyén duong 8 va ddi tai taluy
dwong tuyén dudng nay; bd tri ranh dinh trén tuyén
dudng 8 va chia cit nudc trén mat duong tuyén 8 phia
dinh ddc; hoan thién tuyén duong s 7 voi bé mat phi
kin bé tong va giam thiéu thAm mrdc mit.

Cong tac thi cong xir Iy sut trugt bd sung hoan
thanh thang 6/2016. Mot s6 vét nirt cii khong ma
rong, bo dbe pham vi xtr Iy tré [én 6n dinh hon.

4.2. Giai phap xir Iy khu vwe phia Pong ddi
()ng Twong, phwong Chim Mat va phuwong
Thai Binh giai doan sau nam 2017

Céc vét nit cii trude 2016 khong mo rong va
bd déc 6n dinh hon. Tuy nhién, do anh hudng cua
con bio s 10, mua rat to tir ngay 9 - 12/10/2017.
Tiép dén vao ntra cudi thang 7/2018, do anh
hudng ciia con bio sd 3, mua to kéo dai nhiéu
ngdy, mot sé vi tri taluy dwong va taluy am trén
dia ban TP Hoa Binh da xay ra hién tugng sat
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(a) Trude khi ddt dng thoat nudc ngam

truot dat, da, co nguy co gay thi¢t hai dén tinh
mang, tai san cia Nha nudc va nhan dan. Do do,
cong tac khao sat dia chét cong trinh duoc thuc
hién bd sung tir thang 1/2018 nham phuc vu thiét
ké giai phap xir 1y

4.2.1. Gidi phap tiéu nwoc mat

Pé tidu nudc mit, thiét ké dé xuit phuong an
thiét ké hé théng kénh ngoai vi thu nudc bén
ngoai khu vuc xtr Iy khong cho nudc bén ngoai
chay vao khu vuc sat truot; thiét ké hé thong kénh
trong noi tai khu vuc tai chan co va mai xu ly sat
trugt thu nude vé hé théng thoat nude dudi duong
An Duong Vuong.

Pbi voi trudng hop khu vie khi mé mong néu
gip tang dia chat chira nudc can phai xir Iy tiéu
thoat nudc dé dam bao 6n dinh mai dbc. Bién
phap xtr 1y: Khoan xién 16 D100 vao mai véi do
dbc 5% theo phwong ngang va dit dng loc PVC
D90 chiéu dai 6m, mat o theo phuong ngang 1a
2m/vi tri, theo phuong dirng trung binh 2m/vi tri.

4.2.2. Gidi phdp tiéu nwéc ngam

Theo két qua quan tric muc nudc ngam, vio
mua mua dudng bio hoa dang cao, néu mua lién
tuc kéo dai s& dang 1én rat cao (dién hinh ngay
15/9/2017 sau con bio sb 10), vao mua kho duong
bdo hoa ha xubng rat thap. Nhu vay, mua kéo dai
1a nguyén nhén gy ra muc nudc ngdm dang cao.
Do d6, viéc ha thép muc nudc ngém 1a can thiét
dé tang kha ning chdng trugt cia mai déc. Bién
phap dwa ra 1a khoan vao tang da dap v&, chira
nude, dat 6ng loc thu din nuée tu chay ra cac
chan mai déc. Két qua tinh toan sau khi xir Iy thu
nude ngam, duong bio hoa va luu lugng thim
gidam mat cach ro rét (Hinh 4).
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(b) Sau khi dat dng thoat nudc ngam

Hinh 4. Két qua tinh todn tham triede va sau khi ¢é xir Iy dat ong thodt nuwée ngam
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4.2.3. Gidi phép chéng tham bé mdt va gia co mai

Mai sau khi bat mai giam tai, & d¢am bao nuéc
mua khong tap trung vao cac khe nat, cac khu vuc
dat d¢a thAm manh 1am gia ting nguy co mat on
dinh mai dbc, can phai phi 16p mang HDPE nham
toan bd bé mat, tai cac vi tri mai 16 da dai 16p vai
dia ky thuat dudi 16p mang HDPE. Tién hanh
trong co bao vé mai déc khi bén trén 16p mang
HDPE c6 hé théng khung dam bé tong va dat
trong co dé bao vé mai va tao canh quan (Hinh 5).

Tim tuyén thistké | 357 | Tim tuyén khdo sat

Tim dudng =3 7 v|

Mang HDPE nham day 1.5mm

A{.v
RS0 Buwéng dia hinh

Neo mang [HDPH

Hinh 5. MGt cdt thiét ké mdai dao

4.2.4. Gia c6 mdi sau vin phong Tinh iy va
sau vin phong HPDND dwoi co +33.1m

a. Gidi phdp gia cé mdi sau Van phong Tinh 11y

Giai phap dua ra 1a boc bo hoan toan khéi truot,

—He = = ]

(a) Truong hop lam viéc binh thuong

dao giat cép tao khudn, ddm nén K95 mit nén. Mt
co duoc tao ra rong trung binh 3.0m ¢ cao d 52.5m
dé tang on dinh mai doc. D& ddm bao 6n dinh cho
duodng sb 7 phia trén, thiét ké twong bang BTCT c6
chiéu cao bién doi tir 0 dén 1.6m.

Gia ¢d mai bang dinh dit v6i bude dinh theo
phuong doc tuyén 1a 2.0m, theo phuong mai khoang
cach trung binh trén hinh chiéu 1a 1.25m, chiéu dai
dinh dét thay di tir 9.0 dén 15.0m. Ngoai ra, dé dam
bao tiéu nudc mat, can hoan tra lai hé thng rinh thu
nude chan mai thu nude vé hé thong kénh chinh cia
du an, hoan tra cac mat co béng BTXM.

b.  Gidi phdp gia cé mdi sau van phong Hoi
dong Nhén dan dudi co 33.1

Qua khao sat, chan mai taluy mat co +33.0
phia gdm toa nha van phong Hoi dong Nhan dan
c¢6 xuat hién nudc ri ra (cao do khoang +30.0).
Viéc duong bao hoa dang cao nhu hién trang co
thé gay bat 1oi cho sy 6n dinh cua tuong chin
BTCT. Dé nudc khong thoat ra mai taluy cia co
+33.0 va chan taluy ¢ cao d6 +30.0, chan mai
taluy & cao do +29.70m duoc lam ranh BTCT
M200#, kich thuéc ranh la 60x80cm. Thiét ké
taluy c6 hé s6 mai m=1.25.
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(b) Truong hop thoat nude bi tic

Hinh 6. Két qua tinh todn tham trieong hop thodt nude lam viée binh thuong va bi tic

Mai taluy duoc gia cd bai két clu: 16p vai dia
ky thuat, 10p da dam 16t day 10cm va hé thong
khung ddm BTCT M200# kich thudc 20x20cm,
trong khung lat gach 15 sé 8 dip dat va trong co.

B6 tri hé thong 6ng PVC D48, mat do 1.5m/6ng
thoat nudc chan taluy vao ranh. Két qua tinh toan
khi c6 gidi phdp xu 1y dugc trinh bay & Hinh 6.
Két qua kiém tra 6n dinh mai déc sau khi xir 1y
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thim duoc trinh bay ¢ Hinh 7. Két qua tinh toan
cho théy, giai phap xu ly gop phan ha thip muc
nude ngdm so vai trude khi xir ly. Hé sé an toan

(a) Truong hop lam viéc binh thuong

Kuminmin = 1 > [Kep] = 1,15. Mai taluy dam bao an
toan 6n dinh.

I R s N N D E I ]

(b) Trudng hop thoat nude bi tic

Hinh 7. Két qua tinh todn on dinh truong hop thodt nuwoc lam viéc binh thuong va bi tic

4.2.5. On dinh tong thé mdi ké

Viéc xtr ly nudc mdt, nude ngém chi han ché
tdi da céc nguy co gay sat trugt mai déc, thue té
cong trinh dd xuét hién cac vét nit cia cung truot.
Vi véy, can c¢6 bién phap dé chdng d& khdi truot,
khong cho khdi truot tiép tuc phat trién. Phuong
an duoc lya chon 1a dao bat mai ddc két hop
chéng truot bang cac hang coc khoan nhdi bé tong
c¢dt thép. Phuong 4n ndy tao ra mot tuong chan
bﬁng bé tong cbt thép, cac coc duoc cim sau qua
day cung truot dé chin cung truot.

Diém sat truot cuc bd phia sau van phong Tinh uy
dud6i dudng s6 7 dugc dao boc bo khéi da sat truot va
dép dat dAm chat K95 tao co rong trung binh khoang

MAT CAT NGANG C3-4

3m. Xéy dung tuyén tuong chin dit bang bé tong cbt
thép M250#, dai khoang 126.4m. Gia c6 mai bang hé
théng dinh d4t, mang HDPE nhdm va khung dam chia
6 trong co trong 6 ngan hinh mang.

MAT CAT €3-7 MAT CAT C3—4

VAT CAT ¢3-9 MAT CAT C3-1

MAT CAT c2-4

MAT CAT C1-3

ANV

SAN TENNIS

BAN TUYEN GIAO =
UBND TiNH HOA BINH

HDND HOA BINH

Hinh 8. Vi tri cdc mdt cat tinh toan

o0 557 00, 00 Lam ]
IR

1

Hinh 9. Mt cdt gia cé dién hinh C3-4
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Ddi véi khu vue ¢6 cac mat cit C1-3, C3-1, C3-
4, C3-7 va C3-9 (Hinh 8) khu vuc phia Déng dbi
Ong Tuong va C3, C4 khu vuc phudng Thai Binh,
dé Iya chon cac phuong an t6i wu, tinh toan duoc
thuc hién bang cach thir dan s luong tuyén hang
coc tir dudi 1én trén trong truong hop gia thiét 1
mang HDPE bi hong, mua kéo dai lam cho dat &
trang thai bdo hoa hoan toan. Trong trudng hop két
qua tinh ddi v6i dét & trang thai bio hoa dat yéu cau
ky thuat, tién hanh kiém tra voi truong hop dat ¢
trang thai ty nhién va xdy ra dong dat cap 7.

Céc truong hop tinh todn: truong hgp van hanh
binh thuong (ké da thi cong xong, dat ¢ trang thai
tw nhién), trén dudng c6 tai trong xe 10 tin;
treong hop mang HDPE bi hong, mua kéo dai lam
cho dét nén & trang thai bao hoa, trén dudng co6 xe
tai trong 10 tan; trudng hop co dong dat cip 7; va
trudng hop thi cong coc khoan nhdi, thi cong vao
mua kho — dat & trang thai tw nhién, trén duong co
méy coc khoan nhdi tai trong 70 tan. Mat cit gia
cb dién hinh C3-4 duoc trinh bay ¢ Hinh 9.

Bang 1. Chi tiéu co Iy ciia cac 16p dit da khu vue tir
Vin phong Poan PBQH dén hét Ban Tuyén gido tinh iy

Trang thai ty nhién Trang thai bao hoa He‘i 50
(X tham
STT Lop dat
Y C () Y C () K (cm/s)
(kN/m*) | (kNm?) | (d9) | (kN/m’) | (kN/m®) | (d9)
1 Lop KQ 18.4 19.3 14.58 19.0 17.5 12.67 5.3x107
2 Lop edQ 17.8 20.4 13.47 17.9 17.0 10.90 4.7x107
3 Lop 1Al 18.2 23.1 14.82 18.5 21.6 13.02 3.9x107
4 Lop 1A2 19.0 234 16.33 19.3 21.8 14.45 0.2x107
5 Lop IB 26.4 50.0 33.02
6 Lop ITA 26.8 200 36.87

Bang 2. Chi tiéu ciia coc khoan nhoi bé tong cot thép

Puong kinh coc Chiéu day 16p bé tong Strc khang cat Strc khang cat
D, m bao vé a, m danh dinh, kKN tinh toan, kN
1.0 7x10~ 4195 2936

Bang 3. Chi tiéu ciia dinh dat

. Bond Skin Friction, Ste khang cit
Bond diameter, m Bond Safety Factor 1N/ cita dinh dat, kKN/m?
0.1 1.5 15 198

Cac chi ti€u co ly cua cac 16p dat da, coc

qua tinh toan cho ra cic phuong an chon dugc

khoan nhoi va dinh dit dwa vao mé hinh tinh toan  trinh bay & Bang 4.
duoc trinh bay ¢ Bang 1, Bang 2 va Bang 3. Két

Biang 4. Két qua tinh toan on dinh ciia cac phwong an chon khu vwe ddi Ong Twong

STT

Phwong én

Mt cit

Ktinh toan

[K]ep

Thiét ké tuong chin dat bang BTCT, tuong cao 4,3m dit
trén moéng la coc khoan nhdi D1000, coc BTCT M300%#,
chidu dai coc 20m-6 co dudng s6 7
Thiét ké tuong chin dat bang BTCT, tuong cao 4,3m dit
trén moéng la coc khoan nhdi D1000, coc BTCT M300%#,
chidu dai coc 22m-6 co dudng vao nha may nudc

1.18

1.035
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STT

Phwong én

Mt cit

Ktinh toan

[K]ep

Thiét ké dao bat mai giam tai két hop gia c¢b coc khoan nhoi
0 co duong sb 8, Coc khoan nhdi D1000 béng BTCT
M300#, chiéu dai coc L=23,0m

C2-4

1.24

1.035

Thiét ké dao bat mai giam tai két hop gia c¢b coc khoan nhoi
D1000 bang BTCT M300# ¢ co 52,5 va 62,5 va co 76,5,
chiéu dai coc & co 52,5 14 L=27,0m, chiéu dai coc & co 62,5
1a L=30,0m, chiéu dai coc & co 62,5 1a L=18,0m

C3-1

1.08

1.035

Thiét ké dao bat mai giam tai két hop gia c6 coc khoan nhoi
D1000 bing BTCT M300# ¢ co 40,0 va 52,5 va 62,5 va
76,5 va 86,5, chiéu dai coc 6 co 40,0 1a L=30,0m , chiéu dai
coc & co 52,5 la L=27,0m, chiéu dai coc 0 co 62,5 1a
L=30,0m, chiéu dai coc & co 76,5 1a L=35,0m, chiéu dai coc
6 co 86,5 1a L=33,0m

C3-4

1.24

1.035

Thiét ké dao bat mai giam tai két hop gia c¢b coc khoan nhoi
D1000 béng BTCT M300# & cao do 41,0 va co 52,5 va
62,5, chidu dai coc & cao d6 41,0 1a L=40,0m, chiéu dai coc
& co 52,5 1a L=33,0m, chiéu dai coc & co 62,5 la L=30,0m

C3-7

1.08

1.035

Thiét ké dao bat mai giam tai két hop gia c¢b coc khoan nhoi
D1000 béng BTCT M300# ¢ co 44,5 va co 52,5 va co 62,5,
chidu dai coc & co 44,5 1a L=40,0m, chiéu dai coc & co 52,5

C3-9

1.18

1.035

1a L=33,0m, chiéu dai coc & co 62,5 1a L=27,0m

Két qua tinh toan cho thay trong khu vuc hién
trang bi sat trugt sau khi thi cong di cac hang
khoan nhdi coc chéng truot thi mai déc dam bao
6n dinh. Do hién trang mai déc di bi truot, nén
theo tinh toan céac truong hop thi cong vao mua
mua dat bi bdo hoa nudc s& khong dam bao an
toan. Do do, viéc thi cong can dugc tién hanh vao
mua kho. Két qua tinh toan sau khi da xur 1y chéng
truot cho khdi truot, khu vuc sau nha HDND tir co
+86.5m tro xuéng khéi trugt dam bao 6n dinh.
Tuy nhién, phﬁn mai phia trén hi¢n trang chua bi
sat truot, do tai liéu dia chét con han ché nén can
theo doi va danh gia theo thoi gian. Bén canh do,
cac phuong an quan trac lién tuc theo thoi gian
thue can dugc ap dung dé dua ra canh bao sém
nguy co sat trugt, dac bi€t la trong mua mua.

5. KET LUAN VA KIEN NGHI

Mai déc trén khu vuce phia Bong ddi Ong Tuong
va cac khu vic 1an can thudng xuyén xay ra mat 6n
dinh, dac biét la trong cdc mua mua. Nhiéu giai

phap xu ly da dugc ap dung trudc nam 2016 mang
lai hiéu qua nhat dinh, tuy nhién qua trinh thi cong
khong dit diém trudc cac mua mua bio dd lam
dién tién truot 16 phirc tap hon, dic biét 1a sau con
bdo s6 10 nam 2017, nhimg khu vyc nay tiép tuc
x4y ra cac sat, trugt cdé quy mo lon.

Céc khao sat bd sung va thiét ké duoc dé xuit
vOi cac giai phap tong thé: giam tai khoi truot, chan
giit dudi chan bang tudng chin — coc khoan nhdi,
thoat nudc mai taluy bang 16 thoat nudc ngang,
ranh gom nuéc mit, gia c¢d sudn dc bang coc
khoan nhdi dé chia cat khdi truot ting cudng 6n
dinh, che phi mai taluy bing mang HDPE nham,
d6i chd c6 két hop dinh dat trong co, v.v... Két qua
tinh toan cac phuong an chon cho thiy khu vuc
hién trang bi sat trugt dam bao 6n dinh sau khi ap
dung cac giai phap thiét ké va cong trinh da duoc
thir thach qua cac mua mua It nam 2020-2021. Bai
hoc rat ra cho cong tac thi cong cac gidi phap xu ly
sut truot can phai thyc hién trong mua kho, tranh
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thi cong dé dang trong mua mua, cdc hang muc Céc phuong 4n quan tric theo thoi gian thuc
cong trinh 1am viéc khong dong thoi, khi dit bi bdo  din bién sat, truot can duogc lip dit sém dé dua ra
hoa giam cudng d9, cac giai phap gia c¢b, thoat cac canh bao sém nguy co sat, truot, nhim giam
nudc khong phat huy hiéu qua co thé dan t6i cong thiéu rui ro trugt 16 c6 thé x4y ra.

trinh khong ddm bao an toan.
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Abstract:
RESEARCH FOR SOLUTIONS TO TREAT MASS MOVEMENT
IN THE EAST OF ONG TUONG HILL AND NEARBY AREA

The areas on the eastern slope of Ong Tuong hill and the slopes in groups 4, 5, 6 of Cham Mat ward
and group 4 of Thai Binh ward, Hoa Binh city have often occurred in recent years. The construction
and handling are not timely, making these areas unstable and becoming more complicated with each
rainy season. According to the survey results, a combination of solutions has been applied to prevent
landslides and promote their effectiveness through the 2016 rainy season. However, from September to
October 2017, there was prolonged heavy rain in Hoa Binh province area, causing landslides and slips
on the eastern slope of Ong Tuong hill in the area behind the headquarters of provincial agencies, Thai
Binh ward and Cham Mat ward. Design solutions to drain surface water, groundwater, protect grass
roofs, reinforced concrete retaining walls, etc. are proposed. Calculation results show the effectiveness
of these solutions in minimizing the risk of landslides in the above areas.

Keywords: Slope stability, Mass movement solutions, Ong Tuong hill.
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