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PHAN 1: PHUONG PHAP NGHIEN CUU, KY THUAT SU DUNG,

TAI LIEU SU DUNG

1.1 Phwong phap nghién ciru

Cach tiép céan:

Phuong phéap nghién ctiu dua trén cac s6 liéu thu thip duge thuc té thong qua
quan tric, do dac, khao sét va danh gia thuc 1é.

Dua trén cac phuong phap, cong nghé méi, hién dai.

Xem x¢t, danh gia sat 1& dua trén co s& thuc tién, khoa hoc c6 xét dén day du

cac yéu to anh hudng tir khach quan dén chu quan.

Phuong phap nghién ctru:

Phuong phap didu tra, khao sét, do dac ngodi hién truong: Do dac, quan sat,
danh gia thuc té, diéu tra thu thap cac thong tin tir ving bi anh hudng. Nhim
bd sung tai lidu va kiém tra két qua nghién ciu dugce thuc hién theo tuyén,
diém tai cac mat cat khéng ché cac dic trung dia hinh. Cac két qua do dac
con 1a céc dir liéu dau vao cho cac mé hinh tinh toan 6n dinh khu vuc nghién
cuiu.

Phuong phdp md hinh: Sir dung phdn mém Geostudio véi cic modul tinh
todn nhu SLOPE/W, SEEP/W, SIGMA/W, va QUAKE/W dé tinh toén én
dinh ctia khu vuc nghién cru dya trén céc s6 liu tir do dac, khéo sat thuc té.
Phuong phép phén tich hé théng va ddnh gia tong hop: Tir quan sat, khdo sét
thuc t& va két qua ciia mé hinh tinh toan dé c6 phan tich mang tinh hé thong
vé nguyén nhén sat & ctia khu vue nghién ciru. Tir d6 danh gia téng hop céc
tac nhan, xac dinh nguyén nhin gy sat 16.

Phuong phéo chuyén gia: Thong qua trao dbi khoa hoc véi cac chuyén gia
trong linh vuc nhim ldy y kién déng gop ciia cic chuyén gia v& céch tiép can,

thiét ké trién khai nghién ctru, x4y dung mé hinh tinh todn cho phu hop.

1.2 Ky thuét tinh toan: Sir dung phin mém Geostudio

1.2.1 Tong quan vé phfin mém Geostudio

Geostudio la phé“m mém tinh todn dia k¥ thuét gdm nhiéu cdc modul tinh toan

phuc vu cho cac muc dich khac nhau nhu:

- SLOPE/W: la modul phan tich én dinh m4i déc v6i nhiéu phuong phép tinh

to4an nhu Fellenius, Bishop, Janbu, Spencer, Mogenstern & Price, ... Céc
phuong phap nay déu dua trén tinh todn can bing gidi han.

SEEP/W: 1a modul phan tich dong chay ngdm trong dat dua trén mo hinh
phuong phap phén tir hitu han ding dé md phong dong thdm, dong nuéc

ngam trong dét.



- QUAKE/W: la modul phén tich dong dat va tai trong dong st dung phuong
phap phan tit hitu han.
- SIGMA/W: 1a modul phén tich tmg sudtl va bién dang cua dat st dung
phuong phap phan tir hitu han.
1.2.2 Téng quan vé modul SLOPE/W

SLOPE/W 12 mét modul tinh toan trong phan mém Geostudio thudng duoc ding
dé phan tich én dinh mai dé(_;. Viéc tinh toan dua trén phuong phap cén bing gi6i
han, khi d6 khdi trugt duge chia thanh cdc manh theo phuong ding va sir dung cac
phuong céin bang v& luc hodc md men cho tirng phidn manh tai mét truot dé tinh toan
hé sb an toan truot. Trong phuong phép nay, d4t dugc coi 1a vat liéu cing — déo Iy
tudng tuln theo dinh ludt Coulomb.

Modul SLOPE/W cho phép tinh toén 6n dinh mai doc theo phuong phap can
bang gigi han co tinh dén cac diéu kién c6 thé xay ra trong thuc té nhu: xét dén ap
he nuée 15 rdng, neo trong dét, vai dia k¥ thudt, tai trong ngoai, tudng chén.
SLOPE/W dugc xay dung dua trén cac Iy thuyét tinh 6n dinh mai déc: Phuong phap
Ordinary (hay con goi la phuong phap Fellenius), phuong phap Bishop don gian hoa,
phuong phap Janbu don gian hod, phwong phéap Spencer, phuong phap Morgen-
price, phuong phap cin bang téng quat Gle, phuong phéap Ung suét phan tir hitu han.
Dic diém khac biét gitta cic phuong phap nay la gia thiét v& luc tiép tuyén va phip
tuyén gifta céc dai. Ngoai ra quan hé gifra céc luc tic dong gilta cac canh cua cdc dai
ciing dugc tinh dén trong phuong phap GIE va phuong phap Morgenstern-price. Cu
thé:

- Phuong phap Ordinary: Xem ca luc phap tuyén va luc cit cia manh trugt bang
0.

- Phuong phap Bishop: Pon gian hoa chi quan tdm dén luc phap tuyén ma khong
dé v dén luc tiép tuyén gifta céc dai, va chi can thoi mén phuong trinh can bang
momen.

- Phuong phap Janbu: Pon gidn hoa ciing chi dung lyc phap tuyén ma khong st
dung luc tiép tuyén gifta cac dai, nhung chi dua trén didu kién cén bang luc.

- Phuong phap Spencer: Xét ca diéu kién can bing luc va can bing momen, nd
han ché coi luc truot 1a hﬁng sb.

- Phuong phdp Morgenstern-Price va GLE: Dung ca lyc phap tuyén va tiép tuyén
gifta cdc dai va phai thod man cd phuong trinh can béng luc va phuong trinh con
bang mémen.

Bdng 1: So sanh cdc phuong phdp phdn tich

n

Phuong phép Cén Canbang | Lucphdp | Lucmasat | Gia thiét vé luc

bang luc | mébmen | tuyéngitta | gilta cac hong




tong thé | tongthé | cac manh (E) | manh (X)
Ordinary X Khong co
_ Bisho]; X X Nam ngang
Janbu X X Nam ngang
Spencerﬁ_ X X X X Khong doi
Morgenstern- < - ” . X/E = £ (%)
Price

SLOPE/W tich hop cac phuong phap tinh toén khéc nhau dé ngudi ding c6 thé -
lua chon phuong phap phit hop nhét. Trong nghién cu nay téc gia sir dung phuong
phap Bishop don gidn hoa.

Céc gia thiét tinh toan gom

+ Cung trugt 1a tru tron

+Bj=Ej+1 va uj=uj+1: Cong tuyén

+ Phan luc Nj dt tai trung diém

+ Luc tham (js)j= 0

+ Bo qua luc tac dung gifta cdc manh véi nhau.

+ Phuong trinh tong hop luc theo phwrong ding:

=]
=L ‘
d D
o -
o T T i e

— e e . — —  ZONE

Hinh 1: So dé phén tich Iyc tinh todn 6n dinh truot cung tron
-+ Hé sb an toan theo phwong phap Bishop khi chua cé hé s6 higu chinh

Z[Wi_(l—ru )].tan(@),.m,

FS =
Z‘\?\Ij.sinei

Trong do:



+ FS: Hé so an toan
+ W la trong lugng riéng cuia dai ké ca tai trong bén ngoai

D
il Al

%,

I =
u

. Ap luc 18 rong + @it Goc ma sat trong ctia 1op dat

+ 0i: Goc nghiéng tai ddy manh
1
tan(q ) .sin 0.
afi ] 4
FS

cos Bj

Khi khong xét ap luc nude 10 rong va bo qua cac luc ma sat gitta cac manh ta co

phuong trinh sau:

S = 2. W tan(e) m,
>, W,.sinb,

Do mj phu thudc vao FS nén tinh hé sO an toan sé tinh theo phuong phap thu
dan.
Trong cac phuong phap trén, phuong phap Bishop thuong duge st dung do cé

do chinh xac cao cling nhu don gian. s

1.2.3 Téng quan vé modul SEEP/W

Modul SEEP/W ding cho phan tich thdm st dung phuong phép phén tir hitu han
dé phén tich cac bai toan thim va tiéu tan 4p luc nudce 18 rdng tir sy thay déi cac didu
kién tng sut.

Thim 1a hién tugng chét long chuyén dong trong mdi trudng dét thong qua 16
rong hodc k& nit. Co s& dé thiét 1ap cac cong thic tinh tham 12 mdi quan hé gifta ap
luc nude 156 tong va ham lugng nude trong dit. Thong thuong dinh lust Darcy duoc
dung d& mé ta sy chuyén dong cta dong tham:

v=kx]
trong do:  v: Luu tbc thim (L/T);
J: Gradient thdm (d6 dbc thuy luc);
k: Hé sb thdm ctia mdi trudng tinh (L/T).
Luu lugng thdm duoc tinh theo cong thire:
q=VX®

Trong d6:  q: Luu luong thim (L3/T);

o: Dién tich mit cit ngang cia dong tham (L2).

Phuong trinh vi phan thdm 2 chiéu tong quét:



ik@_ +r§- QE Q:@
ox\ *ox ) oyl oy ol

trong do: [: Cot nude tham tong;
ky: Hé s thdm theo phuong ngang;
ky: Hé s6 thim theo phuong diing;
Q: Luu lugng phu thém (Luu lugng bién tac dung);
0: Ham s6 do 4m thé tich;

t: Thoi gian.

of, ), af, ) o
ox{ "ox ) oy\ Yoy

Khi bi€u dién ham so d§ am thé tich théng qua ap luc nude 10 rong va cdt nude

0 trang thai 6n dinh:

téng, phuong trinh vi phan thim 2 chiéu co thé viét lai nhu sau:

pe o|H-
of, a0 Bf B o, Y]
ox\ “ox ) oyl ' oy Rt

Vi chiéu cao 14 hing 6, dao ham cia y theo thoi gian t mét di, phuong trinh vi
phén dugce riat gon nhu sau:

o oH), of aH) o o
ox\ "ox ) oyl oy HECEE

1.2.4 Téng quan vé modul QUAKE/W

QUAKE/W 1a modul dung phwong phép phan tir hitu han dé phan tich, tinh
toan dia k¥ thuat dudi tadc dung cta dong d4t hoiic cac tai trong dong.

Nhitng (ng xir ctia cdc cong trinh dia k¥ thut dudi tic dung cta dong dit
hodc tai trong dong 1 rat phirc tap, chang han:

- Anh huong dén sy &n dinh do luc quén tinh, 4p luc nuéc 16 rdng ting thém,
va stc khang cia dat khi chiu tai trong dong,.

- Su phan phoi lai 4p luc nudce 16 réng ting thém va lam mém hoa bién dang
ctia dat sau khi tai trong dong ngimg tac dung.

Su xudt hién cia lyc quan tinh khi chiu tic dung cia tai trong dong lam tng
sudt cia dét bi dao dong. Cu thé tai mit truot, luc gdy trugt cia dét bi giam di hosc
ting 1én trong qua trinh bj tac dong cta luc quéan tinh. C6 thé tai mot thoi diém nao
do, luc gdy truot vuot qué stc khdng va 1am mét 6n dinh tam thoi. Luc nay, hé sd an
toan nho hon 1.0 thi s& gy ra nhiing dich chuyén ctia khéi dat bi truot. Néu khoi dét
bi truot nhiéu Ian nhu vay c6 thé gay ra su dich chuyén vinh vién cta khbi dit.



Phuong trinh dao dong dudi tc dung cia tai trong dong:

[M] = {a}+[D]{a}+[K]{a}={F}
trong do: [M]: Ma trén khéi luong,
[D]: Ma tran can,
[K]: Ma tran d6 cting,

{IF}: Véc to tdi trong,
a: Véc to gia tde tai nut,

a : Véc to van toc tai nut,

{a}: Véc to chuyén vi tai nuit.

1.2.5 Tong quan vé modul SIGMA/W

SIGMA/W la modul sit dung phuong phap phan tir hitu han dé giai quyét tat ca
c4c bai toan dia k§ thuét tir don gian dén phirc tap vé bién dang-Ung sut vat rdi theo
cac trang thai: dan hoi, dan hdi-déo, déo.

SIGMA/W ¢6 thé phén tich dugc céc bai toan bién dang phang, déi xtmg truc
theo 1y thuyét chuyén vi, bién dang nho vé nén moéng, khoi dép, hé méng, tunen, tinh
toan &p luc 18 rong ting thém khi chét tai va qué trinh tiéu tan cia nd, ké ca trudng
hop quan hé giita tng suét va bién dang 13 tuyén tinh hogic phi tuyén.

SIGMA/W 4p dung cho phan tich va thiét ké clia céc nganh dia k¥ thuat va
cac du an cong trinh khai mé.

SIGMA/W tich hop voi SEEP/W dé giai bai toan ¢b két thim, do d6 c6 thé mo
hinh hod su tiéu tan 4p luc nuée 18 rdng theo thoi gian trong qua trinh dép dat.

SIGMA/W tich hgp véi SLOPE/W dé danh gia 6n dinh tong thé va cuc bd cla
méi dbe, co thé phén tich 6n dinh chia mai dat trong qué trinh thi cong, do d6 ¢6 thé
ap dung no vao vi€c tinh toan - thiét ké cac cong trinh xay dung, Dia k¥ thuét va khai
thac mo co lién quan...

Phuong trinh cin bang phan tir hitu han theo thoi gian dugc st dung trong
modul SIGMA/W nhu sau:

IV[B]T[C] [Bldv{a}= ij< N>Tdv+ij< N >T dA+{F }

trong d6: [B]: Ma trén chuyén vi-bién dang,
[C]: Ma tran co ban,
{a}: Véc to cot chuyén vi nit gia ting theo phuong x vay,
<N>: Véc to hang cua ham dang,
A: Dién tich theo duong bién cua phﬁn fir,
v: Thé tich phan ti,



b: Cudng do luc don vi,
p: Ap luc bé mat gia tang,
{Fn}: Tai trong tap trung tai nit gia tang



PHAN 2: KET QUA NGHIEN CUU
2.1 Tong hop phén tich, xi Iy tai liéu du vio cho md hinh
2.1.1 Tong hop phén tich, xii Iy tai liéu diu vio cho mé hinh
Du 4n thue khu vuc khu du lich Bau Trén g, xa Hoa The“ing, huyén Béc Binh, tinh
Binh Thu4n. X& Hoa Théng, mot x4 ven bién & phia nam huyén Béc Binh, tinh Binh
Thuén; phia dong va phia nam giap Bién Poéng, phia tdy nam gidp xd Hong Phong;

phia bic gidp cc x& Binh Tan, Hong Thai, thi trAn Cho LAu va thi trdn Luong Son.
Toadd: o =10°00°50" — 11°09°30” vi d6 béc,
A =108°16"55" —108°31°12” kinh d6 dong.

Khu du lich Bau Tréang chinh thirc dugc dua vao quan ly va phat trién du lich tir ddu
nim 2012 v&i thng dién tich 45 ha, trong do6 c6 23,2 ha do Ban Quan 1y rimg phong ho
Lé Hong Phong quén ly va dién tich con lai (2,8 ha dét, 19 ha mat nudc) do UBND xa
Hoa Thing quan ly.

Thoi gian qua, luong khach im dén diém du lich Bau Tring tiép tuc ting lén qua
timg nam. Ndm 2016, Bac Binh da thu hat 145.000 luot khach; nam 2017 1a 165.000
lugt khach; ndm 2018 1a 185.000 lugt khach; dén nim 2019 1a 183.000 lwot khéch.
Dic biét trong bdi canh dai dich Covid-19, nim 2020 van cé khoang 83.000 luot
khéch dén véi Bau Trang va 9 thang nam 2021 1a 87.036 luot khach. Nam 2020 chi
thu hit dugc khoang 100.000 lugt khach. Theo bio cdo ctia huyén Béc Binh, 6 théng
ctia ndm 2022, lugng khach du lich dén tham quan, nghi dudng da tang lén, trong do
khéch di theo doan tour dang tang tré lai, cht yéu la khach gia dinh, khach ndi dia, ndi
tinh. Téng luot khach trong 6 thang dau nim 2022 dén Bau Tréng khoang 64.900 luot
khéch (tang khoang 35,7 % so cung ky ndm 2021). Luong khach tang, khién doanh thu
cling ting, trong dé dich vu xe dia hinh chiém khoang 80-90% trén tdng doanh thu,
dich vu an udng va cac dich vu khac chiém 10-20% doanh thu. Luong khéach thu hat
ndy da tao ra nhiing ngudn thu khong nhé cho ngan sach dia phuong ciing nhu thu
nhap cho ngudi dén, doanh nghiép tham gia cung cip céc san phdm trong chudi du lich
tai dia phuwong.

Dic diém dia hinh

Khu vyc nghién ctru ¢6 kiéu dja hinh ddng bang thip phan bd han ché doc thung
liing ctia Bau Théng, c6 do cao tuyét d6i dudi 70 m, nghiéng thoai vé phia nam.
Dic diém thily vin

Mang ludi thity van ving nghién ctu kém phat trién, ngoai hé théng Bau Tréng
gbm Bau Ong va Bau Ba, con lai mang thily vin ciia viing chi 12 cac sudi c6 chidu dai

ngén va ddy can, luu vuc nhé. Ching xuat phét tir cac dinh doi cao phia trén va chi cé
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tinh chit 13 céc dong chay tam thoi vao mia mua lii. Cac nhanh sudi nay phan lén cé
hudng chay tap trung vé phia thung ling clia Bau Tring va hudng ra bién.
Piic diém khi hiu

Khu vuc nghién ctru co6 khi hau khéc nghiét nhét ctia tinh Binh Thuén.

- Nhiét d: Nhiét do trung binh trong nim xap xi 27°C, tong nhiét trong nim khoang
9.860°C, cao nhét tir thang 5 dén thang 7 (864 - 868°C), thip nhét tir thang 1 dén thang
2(733 = 139°C),

- Dérdqm.' trung binh nam khoang 72 - 86%, cao nhat tir thang 9 - 11.

- Muwa: Luong mua rat thip, chi dat trung binh nim khoang 700 - 800 mm, trong
nhiing nim gin day chi khoang tir 400 - 500 mm. Mua mua thudng bt dau vao gitia
thang 6 va kéo dai dén hét thang 11 hang nim va chiém khoang 85% lugng mua. Mua
khé tring véi gié mua (gié mia dong bic), bét dau tir thang 12 dén cudi thang 5 nam
sau. Luong mwa ndm phan phdi khong dong déu cho 2 vu. Luong mua tap trung nhiéu
nhét vao nira cudi mua ha (vu he thu), chiém khoang 75 - 90% luong mua nam. Cac
thang 1, 2, 3, 4 lugng mua rat it, nhiéu nim cac thang nay khong cé mua.

- Gié: C6 hai loai gi6 chu yéu khu vuc nghién ciru: Gié mua dong bic hoat dong tir
thang 11 dén thang 4 ndm sau. Huéng gi6 chil yéu thinh hanh nhiéu noi 1 déng béc va
dong, van toc gié trung binh 4,7 m/s. Gi6 mua tiy nam tir thing 5 - 10 véi huéng thinh
hanh la tay va tdy nam, van toc gid trung binh 2,4 m/s.

Piic diém tram tich Dé tir

Trong pham vi thing canh Bau Tréng, 16 ra cic tram tich c6 tudi tir Pleistocen dén
Holocen.

Hé théng hd Bau Tréng thudc trdm tich Holocen dam 1y - hé , gitta - muon (blQ2*
3); thanh phin thach hoc gdm bun sét, bot sét mau xam nau dén xam den, xen cac 1ép
than bun. Xung quanh 14 céc trAm tich:

- Tram tich Pleistocen bién - dam ldy, giita - mudn, hé tang Phan Thiét (bmQ:*pt):
cat, cat 1an bot sét mau xam trdng, ndu do, dinh két trung binh, bao gdbm khu vure ddi
Trinh Nir.

- Tram tich Pleistocen bién, muén (mQr>2): cac thach anh mau tring, x4m tring; cat
thach anh 13n bt — sét mau xam.

- Tram tich Holocen gio, gitia - mudn (vQ2~) va muén (vQ7’): cat thach anh hat vira
- nhé mau xam tréng.

Khado sat dia chit



Ba hd khoan va mot hd khoan bd sung duoc thue hién v6i vi tri nhu hinh bén dudi
va toa do chinh xac nhu bang bén dudi.

TR

MAT BANG V| TRi HO KHOAN

Goagle Earth

F. 4

Hinh 2: Vi tri khu vuc khao sat

Cao toa db ctia cac diém khao sat duge x4c dinh boi to dia hinh tai cong truong. Toa

d6 theo hé VN2000 dugce thong ké trong Bang 2 bén duéi.

Bdng 2: Tog dé va cao do cde hé khoan khéo sdt

e (VN2000, mii chiéu 3°) | Cao dp
X (m) Y (m) (m)
1 HK 1 491794.15 1223570.72 | +36.5973
2 HK2 489601.13 1224968.37 | +51.8137
3 HK3 487091.88 1225952.11 | +40.5131
4 HKBS 491812.29 1223589.18 | +37.3902

Lép 1 (SP, SP-SC, SP-SM): Cét cip phdi kém, ddi chd 1an sét, 1an buyi, mau
x4m tréng, x4m vang, két céu x6p. Lop dit nay bt gip tai ca ba hd khoan. Gia tr
Nspr tir 5 — 9 bua. B& day 16p tir 5.2m tai HK2 dén 9.5m tai HK1.

Gia tri cac thong sb vat 1y ctia 16p 1 dugc trinh bay trong Bang 3 dudi day.

Bdng 3: Cdc théng s6 vét Iy cia Iép 1
Gia tri

Cic chi tidu co 1y ciia dit Trung binh Nhé nhit L6 nhit

Cic thong sb vat Iy
Thanh phan hat
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- Sét (%) 2 - -
- Bui (%) 2 - -
- Cat (%) 9% - -
- San soi (%) . - 5
D6 dm tu nhién, W (%) 18.2 13.9 20.5
Dung trong tu nhién
“Tiéeu chudn, yW.te (T/m 3) 1.99 1.94 2.08
Tinh toan, yWIL(T/m 3) 1.98
- TiéL‘luCE‘LAtfgil'!, ywitt (T/m3) 1.97
Dung trong khé, ye (T/m3) 1.69 1.62 1.82
Ty trong, p 2.65 2.62 2.67
dung trong bao hoa 2.05
D6 15 réng, n (%) 36.2 31.1 39.1
Hé sb rdng, eo 0.571 0.451 0.642
Daé bao hoa, G (%) 84.3 74.2 93.1
Céc thong s6 bién dang
Thi nghiém nén lin _
a1.0-2.0 (cma/kg) 0.013 0.011 0.014
E1.0-2.0 (kG/cm?) 124.326 111,59 136.89
Cic thong s6 cudng do
Luc dinh Ceét trye tiép
- Tiéu chuén, Cic (kG/cm>) 0.014 0.011 0.021
- Tinh toan, Cutt (kG/cmz2) -0.001
- Tinh toan, CLtt 2 -0.01
Goc ma sat @ cét e tidp
- Tiéu chuén, ¢ t« (o) 24°56 24°13 25°39
- Tinh toan, ¢ 1" 24°38
- Tinh toan, ¢ I" 24926

Théu kinh TKC1 (SP): Cat cap phdi kém, mau xam tréng, xam vang, két cAu
chit vira. Théu kinh ndy chi xudt hién tai hd khoan HK1. Gia tri Nspr dat 26 biia. Bé
day dat 1.5m. Théu kinh TK1 c6 gia tri d6 4m tu nhién 19.8%, dung trong 2.0T/m>,
hé s6 réng 0.583.

Bdng 4: Cdc thong s6 vt Iy ciia I6p thdu kinh 1

Gi tri

Cic chi tiéu co Iy ciia dit Trung binh Nhé nhét Lém nhat

Cic thong sb vit Iy
Thanh phan hat
- Sét (%) 2 = -
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- Bui (%) 2 - -

- Cét (%) 96 -
- San soi (%) : . :
D6 Am ty nhién, W (%) 16.2 13.9 20.5

Dung trong tu nhién -

Tiéu chudn, yW,tc (T/m 3) .99 .94 2.08
Tinh todn, yWII (T/m 3)
- Tiéu clu_l'fm, ywii (T/m3) B

?lf:,‘l:i )”Q”g KD e 171 1,62 1.82

Ty trong, p 2.63 2.62 2.67

dung trong bio hoa 2.06
| P6 18 rBng, n (%) 35 31.1 39.1

Hé sb rbng, eo 0.538 0.451 0.642

Dd bao hoa, G (%) 79.2 74.2 931

Cic thong s6 bién dang

Thi nghiém nén lun

a1.0-2.0 (cm2/kg) 0.01 0.011 0.014

E10-20 (kG/cm?) 145.353 111.59 136.89

Cic thong s6 cwong dd

Luc dinh Ceét true tiép

Ekgizsg"a"’ Cie 0.016 0.011 0.021

- Tinh todn, Cu

(kG/cm2)

- Tinh toan, CI,tt 2

Gée ma sat @ cit truc tiép

- Tiéu chudn, ¢ () 26°23 24°13 25°39

- Tinh todn, @ 11"

- Tinh toén, ¢ 1"

Lép 2 (SP, SP-SM): Cét cép phdi kém, doi chd 1dn bui, mau xdm tréng, x4m

Gia tri cdc thong sb vét 1y cia 16p 2 dugc trinh bay trong Bang 4 dudi day.

Bing 5: Cdc théng sé vit Iy ctia I6p 2

Cic chi tiéu co Iy ciia dit Trung binh Nhé nhét Lén nhét
Cic thong sb vat Iy
Thanh phan hat
- Sét (%) 0 - -

vang, két cdu chit vira dén chit. Lép dét nay bat gap tai ca ba hd khoan. Gié trj Nser
tir 13 — 37 bua. B& day 16p tir 7.2m tai HK1 dén 11.8m tai HK2.
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- Bui (%) | - -
- Cét (%) 99 - e ]
- San soi (%) - E - -
D6 dm tu nhién, W (%) 183 16 20.6
Dung trong tu nhién
Titu chun, 1W.tc (T/m 3) 2.03 1.93 2.09
Tinh toan, yWIL (1/m 3) 2.02
- Tiéu chuén, ywit (T/ms3) 2.01
Dung trong khé, ye (T/m3) 1.72 1.6 1.79
Ty trong, p 2.65 2.63 2.69
dung trong bao hoa 2.07
D6 16 rdng, n (%) 35.2 32.3 39.4
Hé s6 rbng, eo 0.545 0.478 0.65
D bdo hoa, G (%) 89.1 73.3 94.2
Cic théng s6 bién dang
Thi nghiém nén lin
a1.0-2.0 (cm2/kg) 0.01 0.009 0.013
E1o0-20 (kG/cm?) 151.094 124.1 173.895
Cac thong sb cuong do
Luc dinh Ceat trye tiép
- Tiéu chudn, Ct (kG/cm2) 0.011 0.004 0.018
- Tinh todn, Cmu (kG/cmz2) 0.000
- Tinh toan, CLtt 2 -0.007
Go6e ma sat @ cét wye tiép
- Tiéu chuén, @ (o) 26°46 25°36 29527
- Tinh toédn, ¢ TI" 26°31
- Tinh toan, @ I* 26°22

Théu kinh TKC2 (SP): Cat cip phdi kém, dbi chd 1n bui, mau xam den, két

cAu chat. Thau kinh nay chi xuét hién tai h6 khoan HK1. Gia tri Nser dat 31 btia. Bé
day dat 0.8m. Thau kinh TK1 ¢6 gia tri d6 4m tu nhién 19.8%, dung trong 2.0T/m?,
hé s6 rong 0.583.

Bdng 6: Cdc thong sé vat Iy cia I6p thdu kinh 2

Gia tri
Cic chi tiéu co' Iy ciia dat Trung binh Nhé nhit Lém nhét
Cac thong sb vatly
Thanh phan hat
- Sét (%) 2 2 -
- Bui (%) 2 : .
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- Cat (%) 96 - -
- San s6i (%) - - -
P 4m ty nhién, W (%) 18.7 -
Dung trong tu nhién
Tiéu chudn, yW.tc (T/m 3) 2 ]
Tinh todn, yWII (T/m 3) o
- Tiéu chuén, ywit (T/m3) |
Dung trong kho, ye (T/m3) 1.68 o
Ty trong, p 2.63
dung trong bao hoa 2.04
D6 16 rong, n (%) 36.1
Hg sb réng, €o 0.565 i
D6 bdo hoa, G (%) 87
Cic thong s6 bién dang
Thi nghiém nén lin
a1.0-2.0 (cm2/kg) 0.009
E1o0-20 (kG/cm?) 166.642
Céc thong s6 cuong dd
Luc dinh Ceit trye tiép
- Tiéu chuén, Cic (kG/cma) 0.018
- Tinh toan, Cirt (kG/cmz2)
- Tinh toan, CLtt 2
Goc ma sat @ cét true tiép
- Tidu chun, ¢ « () 26°45

- Tinh todn, ¢ "

- Tinh toén, ¢ I*

Lép 3 (SP, SP-SM, SP-SC): Cét cép phdi kém, cét cip phdi kém lan bui, cat

hé khoan tai dd sau 30.0m.

Gié tri cac thong s6 vat 1y ctia 16p 3 duge trinh bay trong Bang 5 dudi day.

Bdng 7: Cdc théng s6 vat Iy ciia 1op 3

Gia tri
Cic chi tiéu co Iy clia dat | Trung binh | Nhé nhit Lén nhit
Cic thong sb vit ly
Thanh phan hat
- Sét (%) 2 . -
- Bui (%) 2 : :
- Cat (%) 96 - :

chp phdi kém 14n sét, mau xam tréng, xam vang, két cu rat chit. Lop dat nay bat gip

tai c4 ba hd khoan. Gid tri Nspr 16n hon 50 bua. Bé day 16p chua xéc dinh vi két thuc
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- San 561 (%) - - -
Do 4m tu nhién, W (%) 173 15 20.9
Dung trong tu nhién
Tiéu chuan, yW,tc (T/m?) 2.05 1.96 214
Tinh toan, yWII (T/m?) 2.03 .

- Tiéu chuén, yWItt (T/m3) 2.03
Dung trong kho, ye (T/m3) 1.74 1.64 1.83
Ty trong, p 2.66 2.63 2.69 |
dung trong bdo hoa 2.08
Po 16 rong, n (%) 34.6 31.2 38.6
Hé sb rong, eo 0.53 0.454 0.628
Do bdo hoa, G (%) 88.1 75.2 98.3
Cic théng sb bién dang N
Thi nghiém nén lun
al.0-2.0 (cm2/kg) 0.009 0.007 0.01
E1.0-2.0 (kG/cm?) 174.408 151525 196.206
Cic thong s cwong dd
Luc dinh Ccét truc tiép
- Tiéu chuén, Ctc (kG/cm?2) 0.012 0.005 0.019
- Tinh toan, CIItt (kG/cm2) -0.004
- Tinh toan, CLtt 2 -0.013
Gébc ma sat ¢ ct truc tiép
- Tiéu chuan, ¢ tc (0) 28°56 27°07 30°20

- Tinh toén, ¢ " 28°37

- Tinh toén, ¢ 1" 28°26

Két Quéa Thi Nghiém Thim

Thi nghiém tham dau nudc khéng doi dugce thuc hién trén 6 mau nham xéc

dinh hé s thim ctia cic 16p dét tai khu vue Du 4n.
Két qua thim duoc thé hién trong bang dudi day.

Bdng 8: Két qua thi nghiém tham dau nuée khong doi

S6 higu| SO higuméu| DO sdu |Két cAu |Khoi luong | Loai dat | Hé sd tham | Ty s6 hé so
hd khoan mau mau thé tich binh quan | thdm ding
(IT]) W (g/ClTl3) Kth,th (C]TI/S) va ngang
BT 580 | UD 1.94 Citelp | oinits
(Tham démg) Ve ' phdi kém ik
o HK1-4 = T Cét cip ot
(Thim ngang) 7580 U ' phdi kém e
ey | HKLT | Cét cap )
(Théim dimgy| 13-5-140| UD 99 ohdi kem|  13SE-05 | 038
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ey HK1-7 ubD Cat cfip 5
(Tham ngang) J 199 phdi kém .52E-05
HK1-13 . Cét cip
HK] (Thim dimng) uD 03 phbi kém 3.69E-04
K 0.47
T HK1-13 ub 50 Cat cép S
a (Thim ngang) = phoi kém #9350

Can clr vao két qua tham c6 thé danh gid nhu sau:

Lép 1 (SP): ¢6 tinh tham dimg va thAm ngang manh
Thau kinh C2 (SP): ¢6 tinh tham ding va tham ngang manh
L6p 3 (SP): ¢6 tinh thdm dimg manh va thim ngang rit manh
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Diéu Kién Nudc Ngam

Muc nudc ng5m do duoc vao cubi thang 5 nam 2024 tir 0.87m dén 6.1m

dudi mat dat hién hitu. Muc nude ngam trong cac ho khoan dugce tién hanh do sau

24 git ddng hd ké tir khi két thic hd khoan. Két qua duoc trinh bay trong bang

dudi.

Bdng 9: Keét qua do muce nuwde ngam trong cdac ho khoan

. . Cao do mit dat
H6 khoan Muc nudc ngam (m) hién hitu Ngay do
HK 1.93 +36.6 31/5/2024
HK?2 6.10 +51.8 29/5/2024
HK3 0.87 +40.5 28/5/2024

Cao trinh mue nwéc ho
Ho Bau Ba
- Muc nude hd do dac duge vao thang 05/2024 14 34,2m.
- Khi hu tai Binh Thuan phén ho4 thanh 2 mua ré rét 1a mua mua (tir dau thang
5 dén thang 10) va muia kho ( tir dau thang 11 dén thang 4).
- Theo s6 liéu duge cung cap thi mue nude hd chénh nhau khoang gin Im gitta
muc nudce 1én nhat va muc nude thap nhat. Tuy nhién chua c6 sb liéu cu thé vé
muc nuédc do duoc vao thoi diém sat 16.
: Dé xem xét anh hudng clia myuc nude hd dén dn dinh cung truot, céc kich ban
vé muc nuée hd dugc dua ra.
- Muc nudc thay ddi-theo kich ban miia mua va mua khé véi giai thiét mue nude
thay d6i 1én xudng quanh cao trinh 34,2m do duge, gdbm: +32m; +33m, +34,2m;

va +36m.

O
o
fo}

nwéc nhd

HK1 +36,6m Ha
MNH +34,2m - =T
ey

Hinh 4: Cao trinh muc nudc hé, mue noe ngd:m va hé khoan HK 1 tai tuyén L4
Hoé Bau Ong
- Muc nude hd do dac duge tai hd Bau Ong 12 38,6m vao thang 05/2024.
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- Dién bién muc nude ho tai hd Bau Ong vao nam 2023 khong cé tai liéu.
- Kich ban muc nudc hd dua ra dé phéan tich 6n dinh vai cdc mat cat tai hd Bau
Ong 13 +36m; +38,6m; +40m.
Hoat tai do xe va ngudi
Hoat tai duoc xac dinh tU trong luong cuia xe va trong lugng nguoi tham quan
quy doi ra theo TCVN 2737-2023. Trong khu du lich, xe ban tai cé trong lugng 2,0-
2,5 tAn va céc loai xe dia hinh ¢ kich thudc nhé hon duge phép hoat dong. Vi tri xe va

ngudi tham quan c6 thé dén 1a cach bd ho khoang 3m.

Béng 10: Gid tri hoat tai quy doi

- Loai tai trong o Gia tri q (KN/m?)
Nguoi >4,0
Xe ¢6 trong luvong khong 16n hon 30kN >5,0
T6 hop >9,0

Véy trong tinh todn l1dy gid tri tinh todn 1a qg=10kN/m?, ¢4 do du 10% so véi gid
tri toi thiéu keé trén. Trong tinh toan s& gia dinh cd doan xe dau ngay sat bo hd kéo dai
tir pham vi cach bd hd 3m dén 9m. Dé xét dén trudng hop bét 1oi nhat cho tuyén c6 do
on dinh thép, hé s6 2,0 s& duoc bd sung thém trong truomg hop co nhiéu doan xe va
ngudi tham quan dén sat bo hé).

Rung chén do xe chay
Theo két qua khéo st thi rung chan cé gia toc 16n nhat 1a 14,4m/s?, twong Gng voi

0,00147g do dugc vao ngay 25/02/2024 nhu dugc thé hién & hinh dudi.

Gia tbc rung chén
0.0160
0.0140
0.0120
0.0100
0.0080
0.0060
0.0040

Gia tbe (m/s?)

0.0020 !l l
00000 TRT P Y _..JJ-J: i .‘.}. P e IJ& ) L il
0 1000 2000 3000 4000

* Thoi gian (s)

Hinh 5: Gia téc rung chdn do dwoc vao ngay 25/02/2024
Trong phén tinh toan én dinh cung trugt tron s& xét dén hé s6 rung dong theo

phuong phép gia tinh voi gia tdc 16n nhét do duge vao ngay 25/02/2024 nhu & trén.
Tuong tu hoat tai, hé 36 2,0 duogc str dung dé phan tich 6n dinh cung truot tron cho mét
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cit c6 do 6n dinh thap. Ngoai ra, trong phan phan tich dong, dé tiét kiém thoi gian tinh
toan, phan sau cla gia toc tinh toan s& dugce l4y dé chay mo hinh dong, do gia tri gia

tdc 16n nhét do duoc tir gidy thir 2000.

Gia toc rung chén
0.0160
0.0140
~ 00120
E 0.0100
» 0.00R0
e
= 0.0060
©0.0040
0.0020 _
0.0000 L e e e e et ,,,iQL,,, -_J,AA,J i,
2000 2500 3000 3500 4000
Thoi gian (s)

Hinh 6: Gia téc rung chan dugc ldy dé tinh toan

2.1.2 Vi tri tinh todn

Céc mat cat tinh toan gém: 4 mat cét thude pham vi Bau C)llg (MC5, MC6, MC7, va
MC9) va 5 mit cit thude pham vi Bau Ba (Tuyén L1, Tuyén L4, Tuyén L8, MC2, va
MC4). Trong 4 mit cat thudc pham vi Bau Ba, thi tuyén L4 13 tuyén cét qua chinh gitia
vung bi sat 1¢, tuyén L8 1a tuyén cit qua ngay canh ving sat I¢ (Hinh 7, 8).

Hinh 7: Vi tri tuyén L1, L4 va L8 thuéc pham vi sat 16 tai Bau Ba
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Hinh 8: Céc mdt cdt thugc pham vi Bau Ong va Bau Ba ngoai pham vi sat [6

2.1.3 Npi dung tinh todn

Chin mit cét dugc tinh todn phan tich théng qua cic module trong phdn mém
Geostudio vdi céac kich ban thay d6i muc nuée hd, xét dén rung chin va hoat tai nhu
bang dudi. Céc tuyén L1, L4, va L8 1a cac tuyén mit cit dién hinh di ngang qua khu
vuc bj sat 1é nén dugc chon dé tinh toan thém phé“m tai trong xe va nguoi tham quan ra
sét hd.

Béng 11: Cde mdt cdt tinh todn va néi dung tinh todn

STT M’f{lt SLOPE | SIGMA | SEEP | QUAKE | Thay doi Ru?g Hoat
cat W W W W muwe nudc | chan tai
=S X X % 4 X X %
2 | L8 X X X X X X X
3 Ll X X X X % X 4
4 | MC2 X X % X X X -
5 | MC4 X X X X X X -
6 | MC5 X X X X X X -
7 | MCé6 X X X X X X -
8 | MC7 X X X X X % -
9 | MCY % X % X X X -
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2.2 Két qua nghién ciru
2.2.1 Mt ciit tuyén L4

Déy la tuyén mat cét di qua gitta khu vuc sat 16.
2.2.1.1 Phdn tich cung truot

Mt cat tuyén L4 di qua gifta ving sat & va kéo dai qua hd nho phia ngoai Bau Ba.
Ba kich ban v& muc nudc ngdm duoc xét dén, rung chin do xe dia hinh chay ciing
duoc xét dén véi gia tbe 16n nhét duge thé hién & muc trude.

Tbng quan thi hé s6 an toan trugt cho mit ¢t sau khi sat 16 nay kha lén. Hién tai
cho thiy mirc d6 an toan vé truot tuong dbi cao. Tuy nhién vi tri nay ¢o lich sir thuong
xay ra sat &, chén ddi c6 thé dugce bdi ddp do gi6 theo thoi gian nén dit cat c6 két
kém. C6 kha ning sat 16 vao ddu mua mua. Do do can ¢6 bién phéap bdo vé chan ddi
cat dé dé phong sat 1 xdy ra.

Béng 9 cho thdy rang rung chin véi gia tdc khao sat duoe & muc trén c6 anh hudéng
rht nho dén én dinh mai déc cta ddi cat véi sai khac tuong dbi kha nhd (<5%) so véi
truong hop khong xét dén rung chan.

Qua bang két qua bén dudi c6 thé thdy cao trinh muc nude hd gia dinh c6 anh
huéng 16n dén én dinh mai déc. Khi muc nuée hd cang thép thi hé sé an toan trugt
cang nho. Két qua phan tich cung truot tng véi cde muc nudce thay ddi duoc thé hién
cu thé tai Phu lyc A.

Bang 12: Hé $6 an toan cho tuyén L4

Khong xét hoat tai Xét hoat tai
Mure Tinh Khong xét Rung I'(hﬁng Rung
STT nwoec thAm rung chin chin = r;u ng chéin
chan

1 - 1,479 1,470 1,319 1,313
2 50 X 1,462 1,453 1,318 1,312
3 - 1,529 1,519 1,363 1,357
4 I X 1,452 1,441 1,361 | 1,353
5 - 1,677 1,600 1,537 1,536
6 42 X 1,562 1,549 1,489 1,477
7 - 1,677 1.612 1,677 1,612
8 et X 1,650 1,637 1,650 1,637

2.2.1.2 Phdn tich tham
Tai khu vuc hd Bau Ba, muc nuéc hdé do duoc 1d 34,2m trong khi cao trinh muyc
nuée ngdm 1a 34,67m nhu thé hién & Hinh 4. Ngoai ra ¢ phia Dong Bic cua khu vuc
sat 16 ¢6 hd nhd ludn c6 nude va muc nude hd tir théng tin duge cung chp 1a bang véi
muc nude ngdm. Tur do dac radar va anh dién cho thdy c6 dong nude ngam ndi thong
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gitta hd Bau Ba va hd nho nay. Do muc nude ngdm do duge cao hon muc nude hd,
dong thoi cé hd nho & bén canh, nén ¢ hién twong dong thim chiy nguoc lai phia hd
khi muc nude hd ’[hép tr hinh anh phan tich tham. Vi tri thim nguoc lai ho khi muc
nude hd thdp hon muc nude ngam tring véi vi tri cia khoi sat 16. Khong nhiing thé,
khi phéan tich dn dinh c6 xét dén thdm, hé sb an toan cé thé giam di khoang 5% nhu ¢
bang trén.
2.2.1.3 Phdn tich ing sudt

Trong phéan tich ung suat-bién dang, hai bién ding bi ngin dich chuyén theo
phuong ngang, con bién ngang bi ngin chuyén dong theo hai phuong dimg va ngang.
Phan tich SIGMA/W dugc md hinh cho hai trudng hop khong xét dén hoat tai va cé
xét dén hoat tai. Tir két qua phan tich Gmg sudt-bién dang cho thiy hoat tai do ngudi va
xe tai mép hd c6 anh huong kha nho dén vg suat tong. Két luan nay dugc rit ra tuong
tu cho cdc mit cét con lai.
2.2.1.4 Phdn tich tai trong dong

Tir phan tich dong véi s6 liéu gia toc khao sat duge cung cap cho thiy tai vi tri tinh
toan & khu vuc sat 1¢ thi chuyén vi twong ddi cta diém nay c6 gia tri Iém nhét chi
khoang 2,5mm. Do d6 c6 thé két luan ring rung chan do xe chay vai gia tc 16n nhat
khao sat dugc ¢ anh hudng rat nhé dén bién dang cuia doi cat.
2.2.1.5 Phdn tich dién bién sat I6 xdy ravao 05/2023

Dé phan tich dién bién sat 16 vao thang 05/2023 tai tuyén L4 nay, mat cét ltic trude
khi sat 16 duge phuc hdi dya trén mit cit twong tu tai tuyén L8 ciing nhu ban dd vé
tinh. C6 thé thiy ring pham vi sat 10 14n sdu vao phia bo khoang 40m nhu Hinh 8.

Pioe | pah  fehgor | Cede | Do | Dpooon |
| Measure the dstance between bao paints on the ground
| Wzp iength:
Ground Lengtht
Headng;

¥ House Navigation
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Hinh 9: Pham vi khéi sat 16 so sdnh véi trude khi sat 16 vao ndm 2022

Gap diéu kién bét loi nhu khi muc nudc hd thép, ¢6 rung chin do xe chay, hodc do
song lam x6i mon chan dbe thi cung trugt ban dau xay ra lam thay déi dé dbc va lién
két cua khdi cat. Sau dé lién tiép xay ra cac khéi sat 16 theo hiéu tng domino dén khi
d6 dbe tao thanh du dé an toan. Tu phén tich co thé thay pham vi sat 1& sat vai thue té
va sat véi dia hinh do dac duge tai tuyén nay. Két qua xem tai Phu luc AS.

2.2.2 Miit cit tuyén L8
2.2.2.1 Phan tich cung truot

Mat cat tuyén L8 12 mit cat di qua ria viing sat 1¢ va kéo dai qua hd nhé bén canh
Bau Ba. Mit cét nay c6 thé 1a dai dién cho mat cit tuyén L4 trude khi sat 16 xdy ra.

Vi tuyén L8, hé sb an toan truot kha nho va chiu sy anh hudng cua thay dbi muc
nude hd. Tir két qua tinh todn thi ¢é thé thidy néu muc nudc hd cang thap thi nguy co
sat 1o cang cao. Trong mot s& diéu kién bat loi, ching han ¢ su thay dbi cua muc
nude ngdm xudng thap, su rung chin co gia tée khoang 14,4mm/s? do duoc, do séng
hé 1am x6i chan thi nguy co sat 1¢ 1a rét cao. Liic nay hé sb an toan 13 1.106, khéi truot
co do séu khoang 4m, rong khoang 35m. Cung trugt kéo dai tr cao do 36,5m xubng
20,5m.

Tir bang két qua bén dudi ¢6 thé thdy néu phan tich cung truot ¢ xét dén thdm thi
hé s6 an toan nho, gia tri khoang 1,069 va 1.062 khi khong xét va c6 xét dén rung chin
do xe dia hinh. Tir d6 c6 thé két ludn su chénh léch muc nude hd va nude ngém phia
trong anh hudéng dén 6n dinh mai dbc cia ddi cét.

Céc gié trj ndy nhd hon so véi hé sd an toan thiét ké cho dé dat véi cAp cong trinh 14
cép IV, hé s6 an toan 14 1,20 véi to hop tai trong co ban hoac 1,10 vai td hop tai trong
dic biét (dong dét) theo TCVN 8216:2018 Céng trinh thuy loi-Thiét ké dap ddm nén.
Véy nguy co sat 1& v6i mat cét tuyén L8 12 rdt cao.

Bang 13: Két qua tinh todn cho tuyén L8

Khong xét hoat tdi Xét hoat tai Hoat tai va
Muc | Tinh | Khong xét | Rung | Khéng xét | Rung | TUung chan
STT nudce | thim rung chidn | chén rung chin | chén (x2)
1 - 1113 1,106 1,096 1,089 =
2 e X 1,105 1,098 1,076 1,070 1,026
3 - 1,133 1,126 1,106 1,099 :
A R 1146 | 1,139 | 1,114 | 1,107 1,068
B e - 1,176 1,168 | 1,155 1,142 ;
6 ’ X 1,166 1,158 1,131 1,124 1,085
B - 1,182 1,174 1,182 1,174 .
g8 | X 1,184 1,176 1,184 1,176 1,168
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2.2.2.2 Phaén tich tham

V&i mit cit nay, phén tinh toan thim sé tinh theo cac kich ban nhu dugc thé hién &
bang trén vai giai thiét cde muc nude hd khac nhau. Do muc nudc ngdm do duge cao
hon muc nude hd, do dé s& xudt hién dong thdm nguoc vé phia hd va phan no gay ra
mét &n dinh méi déc giéng truong hop tuyén L4. V&i tuyén L8, hé s6 an toan khi phén
tich SLOPE/W x¢ét dén anh hudng cta thdm ¢ thé giam khodng 6%.

Ngoai ra, khi xét dén trudong hop bét loi nhét chang han rung chén cé gia tbe ghp
d6i s6 lidu hién do duwoc va hoat tai c6 gid tri gdp doi so vai gid tri xac dinh tai muc
2.1.1 va ¢6 anh hudng cia dong thdm nguoc cho tuyén L8 nay. Vay gia toc rung chan
28 8mm/s? va hoat tai 20 kN/m? duogc sir dung d& phén tich cho trudng hop nay. C6 thé
thdy néu muc nude hd tir 34,2m tro xubng déu cho hé s6 an toan rat nhé (< 1,10) nhu
thé hién & bang trén. Gia tri nay nho hon so v6i gia toc rung chan 14,4mm/s? va hoat
tai 10kN/m? khoang 4% khi muc nude hd nho hon hodc bang 34,2m. Tuong tw, néu so
v6i td hop co ban, thi hé s6 nay nho hon khoang 7% cho muc nudc hd nhé hon hoic
bang 34,2m. Vi muc nuée hd 13 36m thi hé s6 an toan c6 gia tri thay ddi khong déng
ké (khoang 1%). Hé s6 an toan phén tich dugc trong trudng hop nay nhé hon gia tri
thiét ké cho phép cho t& hop tai trong dac biét nhu duge nhéc & trén. Vay tuyén L8 c6
nguy co mét 6n dinh va c6 kha ning sat 16 cao.
2.2.2.3 Phdn tich ing sudt

Pidu kién bién trong phén tich SIGMA/W dugc mé hinh giéng trudng hop tuyén
L4. Phan tich SIGMA/W duoc md hinh cho hai trudng hop khong xét dén hoat tai va
6 x6t dén hoat tai. Tir két qua phén tich ting suét-bién dang cho thiy hoat tai do nguoi
va xe tai mép hd c6 anh hudng kha nhé dén ng suat tong.
2.2.2.4 Phdn tich tai trong dong

T phén tich dong cho thdy tai vi trf tinh toan & khu vuc sat 16 thi chuyén vi tuong
déi cta diém nay c6 gid tri 16n nhit chi khoang 2,5mm. Do dé ¢6 thé két luan ring
rung chén do xe chay cé anh hudng rit nhé dén bién dang cua ddi cat tai mit cit tuyén
LS.

2.2.3 Miit cdt tuyén L1
2.2.3.1 Phan tich cung truot

Mt cét tuyén L1 di qua phan phai ctia khu sat 1& tai khu vuc hd Bau Ba.

Nhin chung thi hé sb an toan trugt cho miit cit sau khi sat 1& nay kha lén. Hién tai
cho thAy muc do an toan vé trugt tuong dbi cao. Tuy nhién gidng nhu mit cit tuyén
L4, vi tri nay c6 lich st thuong xay ra sat 16, chan dbi c6 thé dugc bdi dép do gi6 theo
thoi gian nén dét cat cb két kém. C6 kha ning sat 1& vao diu mia mua. Do d6 cn c6
bién phép bao vé chan dbi cat & dé phong sat 16 xay ra.
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Béng 11 cho thdy ring rung chin co anh hudng rit nho dén 6n dinh mai déc cua ddi
cat voi sai khac tuong dbi kha nho so véi trudng hop khong xét dén rung chén.

Qua bang két qua bén dudi cé thé thay cao trinh muc nuéce ho cé anh hudng kha 16n
dén 6n dinh mai déc. Khi muc nude hd cang thép thi hé s6 an toan trugt cang nho. Két
qua phén tich cung truot tmg voi cac muc nudc thay d6i duoc thé hién cu thé tai Phu

Juc C.
Bdng 14: Két qua tinh todn cho tuyén L1

Khong xét hoat tai Xét hoat tai
1 0 b 0 5 Run
STT | Myemte | (b | e | chir | rungehin | chin
1 - 1,733 1,720 1,526 1,518
2 ¥ X 1,754 1,744 1,492 1,486
3 - 1,855 1,838 1,720 1,692
4 A5 X 1,778 1,762 1,633 1,619
5 e - 1,965 1,946 1,965 1,946
6 | X 1,914 1,895 1,914 1,895
7 S0 - 1,965 1,946 1,965 1,946
8 1 X 1,924 1,905 1,924 1,905
2.2.3.2 Phan tich thdm

V&i mit cét tuyén L1 nay, phan tinh toan thAm s& tinh theo cdc kich ban nhu dugce
thé hién ¢ bang trén véi giai thiét cac muc nude hd khac nhau. Do mue nude ngdm do
duoc cao hon muc nude hd, do d6 s& xuét hién dong thAm nguoc vé phia hd va phin
nao gy ra mat 6n dinh mai déc gidng truong hop tuyén L4 va L8. Véi tuyén L1, hé s6
an toan khi phan tich SLOPE/W xét dén anh huéng ciia thdm c6 thé giam dén 15% véi
muc nude ho thap 12 32m va 33m. Véi cao trinh muc nude hd tir 34,2m dén 36m thi hé
s an toan khong thay dbi do cung truot xuit phét tir phia dudi myc nuée ha.
2.2.3.3 Phan tich ing sudt

Didu kién bién trong phan tich SIGMA/W dugc mé hinh gidng trudng hop tuyén L4
va 8. Phan tich SIGMA/W dugc md hinh cho hai trudng hgp khong xét dén hoat tai
va ¢ xét dén hoat tai. Tir két qua phan tich ting suit-bién dang cho thay hoat tai do
ngudi va xe tai mép hd c6 anh huéng kha nhé dén Gng suit tong.
2.2.3.4 Phdn tich tai trong dong

Tir phan tich déng cho théy tai vi tri tinh toan & khu vuc sat & thi chuyén vi tuong
dbi ctia diém nay c6 gid tri 16n nhét chi khoang 2mm. Do d6 c6 thé két luan rang rung

chin do xe chay c6 anh huéng rAt nho dén bién dang cua doi cat tai mat cat tuyén LS.
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2.2.4 Mt cit MC2
2.2.4.1 Phdn tich cung truot

Mt cat MC2 ¢6 hé s6 an toan trugt thdp va cung truot xay ra tai vi tri ¢6 dia hinh
cao va dbc, ndm hoan toan phia trén muc nude hd. Tir két qua phan tich cho thdy nguy
co sat 16 tai vi tri nay 13 rat cao. Ngoai ra can phai khao sat thém vé dia hinh dia mao,
va dia chat khu vuc nay dé co su phén tich chinh xac hon. Rung chén do xe chay gén
nhu khong anh huéng dén két qua on dinh tai mit cit nay.

Bang 15. Kér qua tinh todan cho MC2

’ Run =
STT | Muc nuée chi f FS
1 - 0,823
2 4,0 X 0,820
3 s 0,823
4 %2 X 0,820
5 . 0,821
6 360 X 0,819

2.2.4.2 Phan tich tham

Trong phéan nay, cung trwot ndm hoan toan phia trén muc nude hd. Ngoai ra, khong
c6 ghi nhan v& dong chay ngim trong chan ddi cat ciia khu vuc nay. Do d6 dong thdm
khong anh huéng dén sy 6n dinh ctia mai déc. Hinh anh phan tich thdm duoc thé hién
tai Phu luc cia bao céao nay.
2.2.4.3 Phan tich iing sudt

Tuong tw cic mit cit trén, phan tich SIGMA/W dugc mb hinh cho hai trudng hop
khong xét dén hoat tai va c6 xét dén hoat tai. Tir két qua phan tich (mg sut-bién dang
cho thdy hoat tai do ngudi va xe tai mép hd c¢é anh hudng kha nhé dén (g suit tdng.
2.2.5 Mt cit MC4
2.2.5.1 Phdn tich cung truot

Tir bang két qua bén dudi cé thé thay hé sb an toan truot cho MC4 kha nho, ¢6
nguy co sat 1& tai muc nude hd thdp hon 34,2m. Ngoai ra, 4nh huéng ciia rung chén
do xe chay dén hé s6 an toan tai khu vuc nay kha nho.

Bdng 16: Két qud tinh todn cho MC4

STT

Muwe nuwde

Rung

chan

FS

32,0

1,141




9 X 1,136

3 - 1,166
34,2 "

4 X 1,161

5 ) 1,259
36,0 |-

6 A 1,251

2.2.5.2 Phadn tich tham

Tuong tu mat cit MC2, tai vi tri nay khong c6 ghi nhan vé dong chay ngdm. Do dé
dong thdm sé& bat dau tir hd vao trong chan ddi cat. Hinh anh tinh thAm duoc thé hién &
phan Phu luc.
2.2.5.3 Phdn tich vmg sudt

Phan tich SIGMA/W duge md hinh cho hai trudng hop khong xét dén hoat tai va c6
xét dén hoat tai. Tir két qua phan tich ing suat-bién dang cho thdy hoat tai do ngudi va
xe tai mép hd c6 anh hudng kha nhoé dén tng suét tong.
2.2.5.4 Phan tich tai trong dong

Tu phén tich dong cho théy tai vi tri tinh toan & khu vuc sat 1¢ thi chuyén vi tuong
dbi cuia diém nay c6 gia tri 1én nhat khoang gan 3mm. Do d6 c6 thé két luan rang rung
chén do xe chay ¢6 anh hudng rat nhé dén bién dang ctia ddi cat tai mat cit MC4.
2.2.6 Mt cit MC5
2.2.6.1 Phan tich cung truot

MC5, MC6, MC7, va MC9 thudc pham vi Bau Ong, ¢6 cao trinh muc nuge hd do
dugce 12 38,6m. Ngoai ra khéng c6 ghi nhan dong chay ngdm bén trong chan ddi cét tai
khu vuc nay.

Tuong tu MC2, mét ct MC5 c6 hé sb an toan truot thép va cung trugt xay ra tai vi
trf ¢6 dia hinh cao va déc, ndm hoan toan phia trén muc nudce hd. Anh huong rung
chén do xe chay tai khu vuc ndy khé 16n dén hé s an toan truot, hé sb gidm khoang
15%.

Tir két qua phén tich cho thiy nguy co sat 16 tai vi tri nay 1 rat cao. Ngoai ra cén
phai khao sat thém vé dia hinh dia mao, va dia chét khu vuc nay dé c6 su phén tich
chinh xac hon.

Bdng 17: Két qud tinh todn cho MC5

: Rung
‘ : FS
STT | Muwc nwoe chin
1 e - 0,833
9 2 X 0,716
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3 ] 0,833
Hid X 0,716
5 ) 0,833
o X 0,716 |

2.2.6.2 Phan tich tham

Tuwong tu MC2, do pham vi nguy co sat 1o ndgm hoan toan phia trén muc nudc hd,
do d6 s& khong cé anh hudng cia dong thdm. Két qua & phén tich 6n dinh ¢ bang trén
cling cho thay hé s6 an toan khéng thay dbi véi cac kich ban muc nude hd khéc nhau.
Hinh anh v& thidm tir hd vao phia trong chén doi cét dugc thé hién ¢ Phu luc.
2.2.6.3 Phdn tich ting sudt

Phan tich SIGMA/W dugc mé hinh cho hai trudmg hop khong xét dén hoat tai va co
xét dén hoat tai. T két qua phén tich g suét-bién dang cho thiy hoat tai do ngudi va
xe tai mép hd cé anh huong kha nho dén img suét tong.
2.2.6.4 Phdn tich tai trong dong

Tir phén tich dong cho thiy tai vi tri tinh toan & khu vuc sat 1& thi chuyén vi tuong
d6i cta diém nay cé gid tri 16n nhét khoang gn 4mm. Pay la mat cit ¢ chuyén vi
ngang tuwong dbi 16n nhit do rung chén gay ra. Tuy nhién gia tri van rat nho. Do d6 co
thé két luén ring rung chdn do xe chay c6 anh hudng rit nho dén bién dang cua doi
cét. '
2.2.3 Mt cit MC6
2.2.7.1 Phan tich cung trupt

Mt cit MC6 c6 hé sb an toan truot thip va cung trugt xay ra tai vi trf ¢é dia hinh
cao va dbc, ndm hoan toan phia trén muc nuéc hd. Ngoai ra, cung truot kha nong va
song song vdi mat dét. Rung chin do xe chay c6 anh hudng kha 16n dén 6n dinh tai
mit cat nay. Hé s6 an toan giam dén khoang 25% khi c6 xét dén rung chin nhu thé
hién & bang dudi.

Tir két qud phén tich cho thay nguy co sat 16 tai vi tri nay 1a rit cao. Tai mit cit nay
can c6 canh bo khach du lich dé han ché rui ro xay ra.

Bang 18: Két qud tinh todn cho MC6

R
STT | Muc nuéc e | Fs
chin
1 c 1,173
36,0
2 X 0,991
3 38,6 - 1,162
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4 % 0,942

P ) 1,108

40,0
6 X 0,917

2.2.7.2 Phan tich tham

MC6 ciing c6 pham vi nguy co sat 16 ndm hoan toan phia trén muc nude hd. Ngoai
ra cling khong c6 ghi nhan dong chay ngam trong chin ddi cat khu vuc nay. Do d6
dong thim khong c6 anh huéng dén pham vi nguy co sat 16 nhu duge phén tich,
2.2.7.3 Phdn tich ting sudt

Phan tich SIGMA/W dugc mé hinh cho hai truong hop khéng xét dén hoat tai va cé
xét dén hoat tai. Tir két qua phén tich tng suit-bién dang cho thay hoat tai do ngudi va
xe tai mép hd c6 anh hudng kha nhé dén tmg suét tong.
2.2.7.4 Phan tich tai trong dong

T phéan tich dong cho théy tai vi tri tinh toan & khu vuc sat 1o thi chuyén vi tuong
d6i cua diém nay c6 gid tri 16n nhit khoang 3mm. Do dé c6 thé két luan ring rung
chén do xe chay ¢6 anh hudng rat nho dén bién dang cia doi cat cho tuyén MC6.
2.2.8 Mt cit MC7
2.2.8.1 Phan tich cung truot

Mt cit MC7 ¢6 hé s6 an toan truot thép va cung trugt xdy ra tai vi tri ¢6 dia hinh
cao va dbc, ndm hoan toan phia trén muc nudc hd. Tuong tu MC6, khbi truot kha
nbng va phang, song song véi mit dit. Ngoai ra, rung chin c6 anh huéng dang ké dén
dn dinh cho mit cit MC7 nay. Hé sb an toan giam dén khoang 15% khi cé xét dén
rung chin do xe chay theo tai liéu duogc khao sat.

Tir két qua phén tich cho thiy nguy co sat 16 tai vi tri ndy 13 rat cao. Cén c6 nhiing
canh béo cho khach du lich vé nguy co sat 16 tai vi tri nay.

Béng 19: Két qua tinh todn cho MC7

; Run
STT | Muc nuéce ch ?ing FS
1 5 0.878
) Sep X 0.758
3 - 0.861
4 S0 X 0.738
5 . 0.840
6 40.0 X 0.707

2.2.8.2 Phdn tich tham
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Tuong tu MC6, tai vi tri nay khong ghi nhin dong chay ngim phia chan doi cat
thong qua do dac khao sat do radar, anh dién. Do d6 dong thdm chu yéu xudt phét tir
hd chira va thdm vao phia bén trong chan dbi cat.
2.2.8.3 Phan tich iing sudt

Phan tich SIGMA/W dugc m6 hinh cho hai truong hop khong xét dén hoat tai va c6
xét dén hoat tai. Tir két qua phan tich (mg sudt-bién dang cho thay hoat tai do nguoi va

xe tai mép ho cé anh hudng kha nho dén Gng suat tong.

2.2.8.4 Phdn tich tai trong dong

Tu phan tich dong cho théy tai vi tri tinh todn & khu vye sat 16 thi chuyén vi trong
dbi ctia diém nay c6 gia tri 16n nhat khoang hon 3mm. Do d6 c6 thé két luan ring rung
chin do xe chay c6 anh hudng rét nho dén bién dang ctia doi cat.
2.2.9 Miit cit MC9
2.2.9.1 Phdn tich cung truot

Téng quan thi hé s6 an toan trugt cho mat cat MC9 kha 16n. Hién tai cho thiy muc
do an toan vé truot tuong dbi cao. Tai mit cat nay c6 do dbc thoai, pham vi cung truot
kha néng va phing so véi mat dat nhu duogc thé hién & hinh anh phan Phu luc. Tuy
nhién rung chén lai gdy ra anh hudng kha 16n cho &n dinh tai mit cit nay mic di hé sb
an toan truot van cao.

Bdng 20: Két qua tinh todn cho MC9

. Run
STT | Muc nuwdce chi I;g FS
1 ’ 1.871
) = X 1.428
3 & 1.842
4 b X 1.360
5 - 2.198
6 40 X 1.468

2.2.9.2 Phén tich tham

Tuong tu cac mat cét thudc pham vi khu vuc Bau Ong, dong thAm s& xuét phat tir
hd va di vao trong chén dbi cat. Anh hidng ctia dong thim dén 6n dinh 14 rat nho hogc
khong cé cho khu vuc nay.
2.2.9.3 Phan tich iing sudt

Phéan tich SIGMA/W duogc m6 hinh cho hai truong hop khong xét dén hoat tai va cé
xét dén hoat tai. Tir két qua phan tich tmg suét-bién dang cho thiy hoat tai do ngudi va
xe tai mép hd c6 anh hudng kha nho dén tmg sut tong.
2.2.9.4 Phdn tich tdi trong dong
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Tur phén tich dong cho thiy tai vi trf tinh todn & khu vuc sat 16 thi chuyén vi tuong
déi ctia diém nay c6 gia tri 16n nhat khoang 3mm. Do d6 c6 thé két luan ring rung

chin do xe chay c6 anh huong rat nho dén bién dang cua dbi cat tai tuyén MC9.
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PHAN 3: PE XUAT GIAI PHAP
3.1 Tong quan cong trinh bio vé bo hd tai Viét Nam va Thé gi6i
3.1.1. Gidi phdp chong x6i 16 bo ho trén thé gidi
3.1.1.1 Giai phdp cong trinh
a) Giai phdp cirng
Nhém giai phép cling con duoc goi la giai phap gia ¢d b, tao 1ép phi bao vé bo

bang vat lidu t6t hon, bén viing hon va cé kha ning chong lai tic dong bét loi cia

song, gio...Mot sé dang céng trinh bao vé by di duge xdy dung trén thé gidi:

Gia cb bd bing bao tai cat, bao tai dat tai  Gia cb bd bang tham bé téng tai Nhat Ban
b bién An Do

Keé 14t mai bang d4 x4y chit mach tai K¢ 14t mai bang d4 db tai Tauranga
Singapore

Hinh 10 Giai phap bao vé b ho trén Thé gidi (nhém giai phap cling )
Nhin chung cac giai phap trén c6 d6 déc méi thoai, tinh dn dinh cao, thi cong frong
d6i don gian, dé duy tu bao duéng.
b) Gidi phdp mém ,
Giai phap ke sinh thai sir dung cdy trong doc hai bén bd song dé bao vé b khoi

x6i 16, vi du : cay dira nude, mam (tring), ban , co Vetiver, béo tdy (luc binh)...
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Hinh 11 Bao vé bo bién béang tham thire vt
Tham thuc vat con c6 kha ning chdng x6i mon va tang cudng ling dong trdm
tich. Chung ciing cung cdp nguon thirc in va méi truong séng cho cé, chim va con
trung. Muc d6 hiéu qua cua tham thuc vét trong viéc bao vé bd phu thude vao loai
tham thuc vat, chiu cao, mét do cta tham thue vat, dia hinh khu vuc 4p dung, chiéu
cao va thoi gian cta séng, cling nhu d6 sdu ctia nude. Giai phap nay duge ménh danh
1a “ ecosystem engineers” béi vi su két hop cia céc déc tinh noi tai cua ching lam

gidm thiéu déang ké x6i mon day dong thoi lam giam séng trén mit nude.

Hinh 12 Ung dung cé Ventiver bio vé bor (Nguon.: Vetiver. org)

Cay c¢o Vetiver, dugc trong rong rdi & nhiéu qudc gia nhu Zimbabwe,
Indonesia,... v6i hé thong ré phat trién manh, duoc ing dung trong nhiéu linh vue khac
nhau. Pic biét, né rat hiéu qua trong viéc phong tranh va gidm nhe thién tai nhu: 1d
lut, x6i mon, sat 1o dat dbc, x6i & bo séng, bd bién, bao vé taluy dudng, bo kénh
muong, dé dép,...
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Ngoai ra, viéc str dung cac vt liu hitu co nhu gd, phu phdm nbng nghiép va xo
dira ciing 12 mot phuong phép pho bién. Nhitng vat liéu nay khéng chi than thién véi
méi trudng ma con cung cip dinh dudng cho tham thuc vat, gép phan vao su phat trién

bén viing cua hé sinh thai ven song.

Hinh 13 Bo vé bo bing rom, cd kho bén xo dira
3.1.1.2. Gidi phdp phi cong trinh

Giai phép phi cong trinh tap trung vao cac bién phép quan ly va quy hoach dé
nhim ngan ngira va giam thiéu x6i 6. Gidi phdp ngin ngira bao gbm viéc nang cao
nhan thirc cong ddng vé bao vé bd hd, xdy dung cic thé ché va chinh sach x4 héi phu
hop, hoach lai va di doi dan cu ra khoi céc khu vue ¢6 nguy co sat & cao... Viée nay
khéng chi dam bao an toan cho nguoi dan ma con giam ap luc lén bd song, gitip duy
tri su On dinh cta céc khu vuc nay trong thoi gian dai. Kinh nghiém thu thap tir cac
khu vuc tién tién trén thé gi6i dugc phan tich, tdng két d& hoan thién hé théng chinh
sach phi hop tai Viét Nam.

3.1.2. Gidi phdp chéng x6i I bo hé tai Viét Nam
3.1.2.1. Giai phdp cung

Mot s6 két cAu phd bién ctia cong trinh bao vé bd hd nhu: ké dang mai nghiéng,
ke tudmg géc, k& ban tudng cir bé téng, ke ro da, .... Dua vao dia chit dit nén, pham vi

giai téa va nhu cau sinh hoat clia nguoi dén dé ap dung két cdu phu hop cho ting
vung, tung vi tri.
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7—,__._.‘-3’?'@_7 A e iy s L EH :
(a) K& mai nghiéng bang cAu kién (b) K& méi nghiéng bing cAu kién

bé tong 1ap ghép tai Bén Tre tong 1ap ghép tai Tién Giang

MAT NGANG BIEN HINH KE

(c) Bao vé bo song bang cir du tmg luc Khu dé thi Thi Thiém
Hinh 14 Mot s6 céng trinh bao vé bo séng trong nude

Céc giai phap thuge nhém cong trinh cting phat huy duoc loi thé 6n dinh bo, tuy nhién

nhuoce diém 1a khong than thién moi truong, gia thanh cao.

3.1.2.2 Gidi phdp mém

e Giai phap ke sinh thai sit dung tham thwe vit hodc cie vit li¢u thin thién
méi trwong dé bao vé bo song
Tham co, cdy dira nudc, mém (trdng), ban, cd Vetiver, béo tay (luc binh)... da
dugce st dung tai phidu khu vyc tai Viét Nam. Mot s6 hinh anh trdng ban, cdy dira
nudc dé bao vé chdng x6i méi bor séng, kénh ving Pong bang song Ciru Long (pham
vi tng dung chi cho nhitng truong hop dong chay, song khong 16n, séng khdng séu)
duoc thé hién qua cac hinh anh nhu sau:




Hinh 15 Giai phap trong ciy ban, dira nudc chéng x6i 16 by & PBSCL
Giai phap biao vé bd bang tham co duge sir dung nhiéu & mién Trung va mién

Bic nudc ta (dé song Hong, séng Thai Binh, séng M4, song Huong).

Hinh 16 Giai phap bao vé b séng bang tham co
e Gia co bo bing cac hang coc lién két véi nhau.

Giai phap nay phu hop tai nhitng vi tri song va d¢ séu khong qua 16n. Bién phap
ndy thi cong nhanh, don gian, don gi4 thap do tdn dung duoc vat lidu dia phuong, it
gdy tac dong xAu t6i cdc khu vue 1an can. Tuy nhién nén két hop véi cée giai phap
khéc dé han ché truong hop chén tudng bi x6i sau.

Bao vé bd bang coc dira tai cb lao Hung Gia cb bﬁng coc tram tai Kién Giang

Phong
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Bao vé bd bang coc dira tai Ca Mau Bao vé bd bing coc PVC tai huyén U
Minh
Hinh 17 Giai phap bao vé by bang coc
e Bio vé bo bing bao tai cat két hop coc cir gb
Céc loai vat liéu gdm bao tai cat, bao dit dap, xa ban, d4 d6...duogc dap chong lén
nhau, trong khi dé coc cir gb (cir dira, cir tram) duoc déng thanh hang tai vi tri bo hd

tao ¢6 nhiém vu nhu mot hang neo.

5 . J M Tl
BT mil e e S

Hinh 18 Bdo vé bo bang bao tdi dat két hop cir dira ¢ khu viee cit lao Hieng Phong

e Ngoaira c6 mot s6 két cAu ké sinh thai khac
Theo dé tai “Nghién ciru nguyén nhan sat 16, giai phap cong nghé phong chéng va
du bao hanh lang an toan by séng trong diu kién bién ddi khi hau & khu vuc cdn Phu
Da, con Hung Phong va rach Vam Rdng” ctia TS. Lé Vian Tuin-Vién k¥ thuat bién,
mdt s6 giai phap k& sinh thai dd dugc thir nghiém tai mot s6 Tinh thude khu vuc dong

bang séng Cira Long,
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Hinh 19 Gidi phdp ké sinh thai chong sat 16 bang tii Dbox thir nghiém tai tinh An
Giang (trdai) va Hinh anh doan ké thir nghiém sau 2 thdang
dua vao vén hanh (phai)

P e it

o i Lo g 1o
B et
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Hinh 21Gidi phdp ke sinh thdi tai tinh Ca Mau (trdi) va Hinh dnh thuc tién sau khi
hoan thanh viéc xdy dung céng trinh thir nghiém (phdi)
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3.2 Giai phap bio vé bo hd khu vuc Bau Tring

3.2.1 Nguyén nhin gay sat lo

Qua nghién ctiu cho thiy, cic nguyén nhéan gy nén sat 1o bo hd khu vuc Bau Trang:
Nguyén nhin tiém 4n (nguyén nhén tinh):

Do d6 dbc ciia chan doi cat (khoang 30° tai tuyén L8) I6n hon gbc ma st nghi cia
4t (khoang 26°) nén hé sb an toan rat nho. Hinh bén dudi 1a phan tich 6n dinh cho
tuyén L8 vdi cac cung truot tiém 4n co hé sb an toan truot cung tron nhod hon 1,2. Hé
s6 1,2 12 & s an toan thiét ké duoc ap dung cho dé dat véi cAp cong trinh 12 cip IV
duéi tac dung ta t hop tai trong co ban. Co thé thay rang, ngay ca khi chua c6 céc tac
dong cta ca yéu t& khac nhu dong tham, rung chin do xe chay, tai trong do xe va
nguoi tham quan dén sat hd thi nguy co sat 1§ tai vi tri nay 1a rt cao v4i nguyén nhan
chinh 12 do dia hinh déc.
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Nguyén nhin bién d6i (nguyén nhin déng):

Qua phén tich trong bao cao & muc 2.2, thi dao dong muc nudc hd ciing 4nh hudng
dén én dinh cta chan ddi cat. Muc nudce cang thip thi cang lam chan ddi cat mét on
dinh. Két qua phan tich anh huéng cua céc kich ban muc nude hd & trén cho thiy hé s6

an toan trugt cta chan ddi cat c6 thé giam dén khoang 5%.
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Th hai 14 cat boi do gid. Sau mot khoang thoi gian nhAt dinh, chan dbi cat dugc bdi
thém va lam ting do ddc. Ngoai ra trong qué trinh bdi nay thi cat chua du su b két,
néu gap dong tham manh hodc séng manh tu hd s& dé bi cubn troi gay 1ong chéan cat
dan dén phat sinh sat 1 ctia khéi cat boi nay.

Tac nhan kich thich sat 16

Do anh hudng cia nhiéu yéu td cuc doan cing mot lic (nhu muc nude hd xudng
thap, chan cat bi x6i mon do séng) cong thém hoat dong khai thac du lich nhu xe dia
hinh, xe ban tai chay gay ra rung chin. Ngoai ra con ¢ tdi trong do xe va nguoi tham
qua dén sat bo hé. Vi phan tich sir dung s6 liéu tinh toan nhu & muc 2.2 thi hé sO an
toan c6 thé giam dén khoang 8%. Déy la tic nhén c6 thé kich thich khéi sat 16 phat
sinh, sau dé khoi sat 1& s& phat trién cho dén khi dat dugc trang thai can bang.

3.2.2 Co ¢ @2 xuiit gidi phdp

- Lam tang 6n dinh cia ddi cat trude nhitng yéu to6 nhu dao dong cua muc
nudc, rung chan do xe chay, tai trong cua con ngudi va xe.

= Phu hgp véi dia chét, dia mao, thiy luc, thity van khu vue nghién ctru.

- Céc giai phap thén thién véi moi truong, khong éanh hudng dén m§ quan khu
VUuc. '

3.2.3 Dé xuit cic gidi phdp

Tir phén tich 6n dinh c6 thé thAy pham vi nguy hiém c6 nguy co xdy ra sat 16 tiém
4n kéo vao bd khoang 20m. Vi tri tai trong Xe va nguoi tham qua phai nim ngoai
pham vi ndy thi anh huong dén n dinh ctia chan ddi cat s& khong dang ke. B9 sdu cia
khéi c6 sat 16 tiém 4n nady khoang 5-6m. Do d6 cin ¢6 phuong 4n hop 1y dé ting 6n
dinh ca chan ddi cat.
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Hinh 22: Pham vi nguy hiém véi cde cung trugt co hé s6 an toan nhoé hon 1,15

3.2.3.1 Giai phap phi cong trinh

Céc giai phap c6 thé thuc hién dé gidm nguy co sat 16 nhu sau:

Trdng ciy bao vé&: Trong cdy ¢d va cic loai cdy chiu han trén ddi cat dé gitt
dét va han ché x6i mon.

Quan ly hoat dong con nguoi: Han ché hoic kiém soat hoat dong ciia con
ngudi gan khu vuce ddi cat, dic biét 1a viéc di chuyén bang xe c6 tai trong lén.
Lép dat hé thong cbng rénh: Lap dit cac cong ranh thu/thodt nude dé giam luu

lugng nude tir mat dat xudng hd, tranh 1am x6i mon dét.

3.2.3.2 Gidi phap cong trinh

T hién tuong sat 1& da dién ra vao nim ngodi tai tuyén L4 va tir do dac khéo st va

phan tich dién bién sat 16 tai muc 2.2.1.5 ¢6 thé thy rang tuyén sat & dn sau hudng

va0 by 40m va do sdu khéi sat 16 xudng dudi 10m. Nhdm dam bao su 6n dinh va bén

vimg cho b hd, d& xuét giai phap két ciu nhu sau:

Phwong dn 1:

- Gia ¢b gi6i han gitta phan da sat 16 va phan hién trang bang cir BTCT SW,

pham vi gia ¢b tir cao trinh 34,7m dén cao trinh 14,7m. Muc dich chinh 1a béo vé phé“m

gidi han sat 16. Cir SW ¢6 kha nang chong x61 mon va chiu luc tot, gitip gia cb nén dat

va ngan chin qua trinh sat 1¢& tiép tuc.
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- Phia bén trong bd tri gia cd nén bang san giam tai vai dia k¥ thuét hodc cong
nghé D-Box trén nén gia cd clr tram. Pham vi gia c¢d theo tinh toan ciia bai toan
Geoslope, tinh tir mép coc vao 1 khoang 0.5 m. Déng cir tram dudng kinh gée D§-
10cm, chiéu dai trén 4,5m trong pham vi 0.5m tir cr BTCT ; mat do dong gom
20cay/m? cho 3,0m sét ke, 16cay/m? cho 4m ké tiép; Cao d6 du cir du kién +32,2m;
Cir tram phai duge bd trf dudi muc nude ngdm dam bao tudi tho. San giam tai gdm |
16p vai dia k§ thuét cudng do 200kN/m tiép giap cir tram, 4 16p vai dia k¥ thuét cudng
d6 200kN/m phia trén, cudn cat véi chiéu day 50cm/16p.

1 LOP VBKT 25KkN/m
L=2+1+0.5"2=4m Ji

200

00

[ ;ET 9
100 [ SEI T —— - ;;
I — prr—_v i e
w E‘ o _ e B .. ___!:-___ '3}:1117777 ,;;} it!
Bl L i | 220 i
2 LOP VDKT 200-50kN/m - 2 LOP VDKT 25kN/im
L=74{1+0.5)"2 = 10m L=3+(1+0.5)°2 = 6m

Hinh 23. Chi tiét tréi vdi dia ky thudgt
- Phia bén ngoai cir BTCT( phia hd) bd tri hang clr tram dudng kinh gbc D8-
10cm, chiu dai trén 5,5m bt hop cai tao mai bang cac bao tai cat. Pham vi tir clr
BTCT dén cir tram 5,5m b tri thém cir tram dudng kinh gde D8-10cm, chidu dai trén
4,5m tuong tu nhu hang cir phia trong.

Phuong an 1 dugc ap dung trén cac tuyén L4, L8, L1 nhu cac Hinh 10-12
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Hinh 26: Phwong dn 1 thiét ké chong sat 16 cho tuyén L1

Phuwong dn 2: B6 tri tuong tu phuong 4n 1 & phia ngoai cir BTCT, phia trong giit

nguyén hién trang, khong b tri san giam tai trén hé cir tram. Phuong én 2 duoc dp

dung trén céc tuyén L4, L8, L1 nhu cac Hinh 13-15.

LGP 1: CAT CAP PHOI KEM MAU XAM TRANG,
MAU VANG KET CAU ROI RAC

LOP 2: CAT CAP PHOI KEM MAU XAM TRANG
" MAU VANG KBT CAU CHAT VUA

LCP 3: CAT CAP PHOI KEM MAU XAM TRANG,
MAU VANG KET CAU CHAT

Hinh 27: Phuong dn 2 thiét ké chéng sat 16 cho tuyén L4
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Hinh 29: Phuong dn 2 thiét ké chdng sat 16 cho tuyén L1
3.2.3.3 Tinh todn n dinh tuyén L4 va L8 sau gia co
a) TuyénL4
Hé s6 an toan truot cung tron sau gia cb kha an toan voi hé sb an toan lén dén
2,262 cho cung truot tir phia trén dinh clia mai dbc va hé s6 1,667 cho cung truot Xuét
phat tir ngay phia dudi cta coc gia ¢b. Ca hai phuong 4n gia cd déu cho két qua 6n
dinh cung trugt 12 nhur nhau. Ngay ca khi c6 tai trong xe ciing nhu nguoi tham quan
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tién sat dén gin bo hd thi hé s6 an toan van cao, 2,246 cho phuong dn 1 va 2,253 cho
phuong an 2. Con tai trong khong anh hudng dén cung truot xudt phat tir bén dudi coc
gia ¢6 do khoang cach kha xa. Két qua xem tai hinh ¢ phu lue H.

Xét vé chuyén vi, thi ca hai phuong 4n ciing cho két qua gan nhu nhau. Tuy
nhién chuyén vi theo phuong Y va X theo phuong an 1 cho két qua nhé hon tai 16p dat
ngay phia dudi hang coc cur gia ¢b phia trong coc BTCT. Do phuwong 4n 1 ¢4 16p coc
ctr nay con phuong an 2 thi khong co lop coc cir nay.

b) Tuyén L8

Tuong tu tuyén L4, hé s6 an toan trugt cung tron sau gia cb kha an toan voi hé
sb an toan 13 1,568 cho cung truot tir phia trén dinh ctia méai dbe va hé sb 1,176 cho
cung truot xuat phat tir ngay phéi dudi clia coc gia cb. Ca hai phuong 4n gia cb déu
cho két qua én dinh cung truot 13 nhu nhau. C6 thé thiy rang mai doc phia duéi 16p
gia c6 c6 nguy co sat 1 cao khi gip céac diéu kién bat loi. Tuy nhién, s& khong xay ra
hién tugng sat 16 lién tiép an séu vao bo khi da dugc gia ¢b theo ca hau phuong 4n.
Khi tinh thém tai trong do xe dia hinh va ngudi tham quan, két qua c6 sai khéc rat nho,
khoang 1,562. Két qua xem tai hinh & phu luc H.

Xét v& chuyén vi, thi ca hai phuong 4n cling cho két qua gin nhu nhau gidng
tuyén L4. Chuyén vi theo phuong Y va X theo phuong 4n 1 cfing cho két qua nhd hon
tai 16p dAt ngay phia dudi hang coc cir gia ¢6 phia trong coc BTCT. Do phuong 4n 1
c6 16p coc clr nay con phuong an 2 thi khong c¢6 16p coc cir nay. Piéu nay cho thiy
phuong 4n 1 ¢6 kha ning 1am gidm lin cho 1ép dat phia sau coc BTCT, ¢6 thé tao didu
kién cho phép xe dia hinh cing nhu ngudi tham quan dén gan bo hd hon so véi
phuong an 2.

¢) TuyénLl

Tuong tu, tuyén L1 ciing c6 hé s6 an toan trugt cung tron rat 16n sau gia ch 1a
3,371 va 3,388 cho phuong 4n 1 va 2 véi cung trugt xuat phat tir phia sau cir SW. Con
véi cung trurot phia dudi coc cl tram gia cb cling c6 hé sb an toan 16n 1a 1,938 cho ca
2 phuong 4n gia ¢b. Khi tinh thém ti trong do ngudi va xe, thi hé s6 an toan cung
truot giam di khong déng ké, 3,345 va 3,363 cho phuong 4n 1 va 2. Con cung trugt
phia dudi hd khong bi anh huéng béi tai trong phia trén do khoang cach kha xa. Két
qua xem tai phu luc H.

V& chuyén vi, thi tuyén L1 ciing c6 két qua tuong tu nhu tuyén L4 va L8.
Chuyén vi theo phuong X va Y khi gia c6 theo phuong an 1 s& nh hon phuong 4n 2
cho 1ép dét ngay dudi hang coc cir gia cb phia trong doc BTCT. Tir d6 s& gidm b6t 4p
luc cho cir SW. Két qué xem tai phu luc H.
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KET LUAN

Tir phan tich c¢é thé thiy nguyén nhan chinh gay sat 1& 1a do dia hinh doc ctia chan
ddi cat voi goe 16n hon géc ma sat nghi cia cat. Khi gip cac diéu kién bt loi nhu
dong thdm nguoe, rung chin do xe chay, séng hd lam x6i mon chén cét, tai trong do
ngudi va xe dén gln bo hd thi s& lam phat sinh khoi sat 16. Sau d6 khdi sat 16 sé phat
trién va 6n dinh tai vi trf cAn bang, tirc 12 mai dbc thoai hon va dat trang thai on dinh.

Cu thé cho cdc mat cat tinh toan nhu sau:

Céac mit cét tai Bau Ba va Bau Ong co nguy co sat 1& cao. Mat cit tuyén L8 ngay
canh khu vue sat 16 ¢6 hé s6 an toan truot kha thip. Néu nhu gip cac diéu kién bat loi
vé mue nudce hd, rung chén do xe chay, tai trong do xe va nguoi dén sat bo ho, séng ho
lam x6i chan cat,... thi c6 kha nang bi sat ¢ cao.

Véi gia tdc do duogce tir rung chin ciia hoat dong xe (16n nhét 1a 14,4mm/s?) c6 thé
thay anh huong dén 6n dinh cta doi cat 12 kha nho véi cac tuyén mit cét tai khu vuc
Bau Ba, va anh hudng kha 16n dén cac tuyén tai mét cat tai khu vuc Bau Ong.

Mait cit MC2 tai Bau Ba, MC5 va MC7 tai Bau Ong ¢6 hé s6 an toan truot rat thép
(<1.0) va cung trugt phang va néng xuét hién phia trén muc nude hd. Vi tri nay c6 dia
hinh cao va déc. Do dé can phai cé giai phép cling nhu canh bdo dé dé phong sat 1¢ c6
thé xay ra.

Nguyén nhén gdy sat l& cho cac mat cit cAt ngang qua Bau Ba la do do déc cia
chén d6i cat 16n hon goc ma sat nghi cua cat tai khu vue (khodng 26°) va mot phén do
dong thAm tr muc nude ngdm va mye nude hd nho phia trong chay ngugc vé phia hd.
Tir két qua do duoc la muc nudce ngam cao hon so v&i muc nude hd, dic biét 1a khi do
chénh 1éch nay 16n.

Theo tiéu chudn TCVN 8216:2018 v& Céng trinh thiy loi thiét ké dap ddm nén thi
v6i td hop tai trong co ban, hé s6 an toan truot t6i thiéu phai 12 1,25 cho dap dét cp I
va IV. Khi xét dén rung chén, hé s6 an toan s& 1 1,13 cho dap dat cAp I va IV.

Vi mit cit tuyén L8 dai dién cho vi tri trudc khi sat 1o xay ra, hé sb an toan la
1,069 khi xét dén dong thdm va muc nude hd 14 32,0m. Khi xét dén rung chén, hé sb
an toan lGc nay 1a 1,062. Khdi truot c6 do sau khoang 4m, rong khodng 35m. Cung
truot kéo dai tir cao do 36,5m xudng 20,5m. Gid tri nay nho hon gia tri thiét ké ti
thiéu khoang 15% va 6% khi xét trang thai 1am viéc binh thudng va dic biét. Vi vay la
nguy co sat 1 rat cao. C6 thé thdy nguy co xay ra khéi sat 10 gidng voi khdi sat 1& da
x4y ra tai mit cit tuyén L4 vao thang 05/2023.

Pé phén tich & hon vé tuyén L4, thi mé phong dién bién sat 1& cho tuyén nay da
duogc thuc hién. C6 thé thay r?mg véi cac didu kién bét lgi vé muc nude hd, song, rung
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chan do xe chay sé& lam xuét hién cung truot sat 16 ddu tién, sau dé s& c6 hiéu ung sat
1& lién tiép dén khi mai doc dat mic do an toan. Két qua phan tich cho thiy sau khi dat
trang thai 6n dinh, dia hinh méi dbc tai tuyén nay khé giéng véi hién trang do dac
dugc.

Pé xuat giai phap phit hop bao vé chong x6i 1& bdy séng cho khu vuc sat 16 da duoc
dua ra véi hai phuong an cho tuyén L4, L8, va L1. Két qua cho thay gia ¢b mai dbc
theo hai phuong an nay cho két qua kha quan vé tinh 6n dinh ciing nhu vé méi trudng.
Chan mai déc phia dudi tiép giap voi muc nude hd duge béo vé va giam thiéu kha
ning sat 10 lién hoan tir hién tugng sat 1 ban déu. Tuy nhién can c6 dé tai sau hon dé

danh gia mot cach cu thé va toan dién cho cac phuong an gia co.
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PHU LUC
A. Mt cdt tuyén L4

A.1. Phén tich cung truot
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Hinh 71: Phdn tich cung truot voi cao trinh muc nudc ho 34.2m, khong xét rung chan
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Hinh 135: Phdn tich cung truot voi cao trinh mue nudce ho 36m, xét rung chdn
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Hinh 146: Cao trinh mue nude 32.0m, xét rung chdn (a)
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Hinh 181: Cao trinh murc nude 36.0m, xét rung chdn (b)
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Hinh 184: Cao trinh myc nwdc 38.6m, xét rung chan (a)
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Hinh 188: Cao trinh myc nuée 40.0m, xét rung chan (a)
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Hinh 190: Phdn tich SIGMA/W cho mdit cdt tuyén MCG6 khéng xét dén hoat téi
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Hinh 196 Cao trinh myc nuée 36.0m, khéng xét rung chan (b)

Khodng Céch im}

®
q e
i e R T
I 1 I 1 ] .l, 1} 1 1 1
Khobag Cech imi
Hinh 197: Cao trinh muc nuwde 36.0m, xét rung chan (a)
,//
_7’/
/'//
.//'-/
ST TR T T e Lo
Ly ait
350 400 450
Hinh 198: Cao trinh myc nude 36.0m, xét rung chan (b)
5 < : €/
. : : : * . 7‘ - I o+ : ; =

Hinh 199: Cao trinh myc meée 38.6m, khong xét rung chan (a0

102




o ; ,,ﬂ"wﬂ{
Vegbdqy et mm,u..‘v_z_a;-. e : 5
o st 18 b M LU
350 400 450
Hinh 200: Cao trinh muc nuéc 38.6m, khéng xét rung chan (b)
- A
g [ e w
§— w M_,,...-/
1 1 I Ir | 1 L | ‘L ]

Khoing Cion (m}
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Hinh 202: Cao trinh myc nudc 38.6m, xét rung chan (b)
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Hinh 203: Cao trinh muc meoc 40.0m, khong xét rung chan (a)
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Hinh 205: Cao trinh muc nuéc 40.0m, xét rung chan (a)
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Hinh 211: Chuyén vi ngang twong déi trong phan tich QUAKE/W cho tuyén MC7
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Hinh 218: Cao trinh myc mede 38.6m, xét rung chan (a)
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Hinh 220: Cao trinh muc nuée 40m, khéng xét rung chan (a)
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Hinh 223: Cao trinh muc mrde 40m, xét rung chan (b)
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1.3 Phén tich ting suit
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Hinh 225 Phan tich SIGMA/W cho mdt cdt tuyén MC9 c6 xét dén hoat tdi
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Hinh 226: Phdn tich QUAKE/W cho mdt cdt tuyén MC9

113




100

e e e

Hinh 227: Vi tri tinh chuyén vi twong doi
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H. Tuyén L4, L8 va L1 sau gia c
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Hinh 229: Phdn tich SLOPE/W cho tuyén L4 theo PAl
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Hinh 230: Phén tich SLOPE/W cho tuyén L4 theo PAI
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Hinh 231: Phén tich SLOPE/W cho tuyén L4 theo PAI cé xét dén hoat tdi
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Hinh 232: Phén tich SLOPE/W cho tuyén L4 theo PA2
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Hinh 233: Phdn tich SLOPE/W cho tuyén L4 theo PA2
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Hinh 234: Phdn tich SLOPE/W cho tuyén L4 theo PA2 c6 xét dén hoat tdi
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Hinh 235: Chuyén vi theo phwong ngang cho tuyén L4, PAl
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Hinh 237: Chuyén vi theo phuong ngang cho tuyén L4, PA2
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Hinh 238: Chuyén vi theo phuong dimg cho tuyén L4, PA2
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Hinh 239: Phan tich SLOPE/W cho tuyén L8 theo P41 (a)
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Hinh 240: Phdn tich SLOPE/W cho tuyén L8 theo PAI (b)
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Hinh 241: Phan tich SLOPE/W cho tuyén L8 theo PAI c6 xét dén hoat tdi
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Hinh 242: Phén tich SLOPE/W cho tuyén L8 theo PA2 (a)
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Hinh 243: Phdn tich SLOPE/W cho tuyén L8 theo PA2 (b)
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Hinh 244: Phdn tich SLOPE/W cho tuyén L8 theo PA2 ¢ xét dén hoat tdi
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Hinh 245: Chuyén vi theo phirong ngang cho tuyén L8, PAI
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Hinh 246: Chuyén vi theo phirong dimg cho tuyén L8, PAI
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Hinh 247: Chuyén vi theo phwong ngang cho tuyén L8, PA2
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Hinh 248: Chuyén vi theo phwong diing cho tuyén L8, PA2
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Hinh 249: Phdn tich SLOPE/W cho tuyén L1 theo PAI (a)
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Hinh 250: Phén tich SLOPE/W cho tuyén L1 theo PAI (b)
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Hinh 251: Phén tich SLOPE/W cho tuyén L1 theo PAI ¢6 xét dén hoat tdi

124



m)

Cao Bd (

40 —
T T vy | B LA
""""""""""""" PR N
KU ‘ 1)
30— L ! }
Lk sl I
i |
(O RTI T Na LUE LT |
S L (I
10 [~
| l | ! | | | | L |
170 180 190 200 210 220 230 240 250 260 270 280
Khoéng Cach (m)

Hinh 252: Phdn tich SLOPE/W cho tuyén L1 theo PA2 (a)
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Hinh 253: Phan tich SLOPE/W cho tuyén L1 theo PA2 (b)
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Hinh 254: Phén tich SLOPE/W cho tuyén L1 theo PA2 c6 xét hoat tdi
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Hinh 255: Chuyén vi theo phurong ngang cho tuyén L1, PAI
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Hinh 256: Chuyén vi theo phwong dimg cho tuyén L1, PAl
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Hinh 257: Chuyén vi theo phuong ngang cho tuyén L1, PA2
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Hinh 258: Chuyén vi theo phwong diing cho tuyén L1, PA2
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