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Tém tit: Bai bdo tap trung nghién ctru sy anh hudng cua tinh chit dat va dao déng muc nudc song
trong mila mwa d6i véi bd séng Cau, khu vyc Chg M6i, tinh Bic Kan. M6 hinh SEEP/W va
SLOPE/W cua phan mém Geoslope dugc sir dung dé phén tich, mo phong su tic dong dao dong
muc nude. Cac thong s6 bd song dwoc xdc dinh va sit dung phan tich bao gdm stc hit dinh, stc
chéng cét va tinh tham. Nghién ciru ciing st dung phwong phdp Hickin va Nanson (1984) va
Briaud JL (2008) d¢ tinh toc do x6i 16 dya vao dia hinh bo va thanh phan hat. Két qua cho thiy
khi téc do dong chay khong vuot qua ngudng gy x6i thi bo' song chu yéu bi mét 6n dinh khi muc
nudc ha xuong, muc nude ha cang nhanh cang ngay nguy hiém cho bo song Déi v6i dit by song
¢6 hé s6 thim nho, hién tuong thdm it tic dong dén 6n dinh bd, bd sdng mat 6n dinh khi myc nudc
ha. D4i véi b song ¢6 hé sb thim cao, hién twong thim tic dong manh m& dén by song va giy
mét on dinh khi myc nuéc dang cao. Khi dong chay du 16n dé gay x6i, 4p dung phuong phdp
Hickin va Nanson (1984), Téc d6 x6i 16 tinh cho ba mat cat MC1, MC2, MC3 tai song

CAu, khu vuc Cho Mdi 14n luot 12 6,2; 9,6 va 5,5m.

Tir khéa: Sat 10 bo song, tinh chat dat. dao dong muc nude, phin mém Geoslope.

1. Mé dau

Céc tinh mién nii phia bic co chién lugc
quan trong trong phat trién kinh té, 1 noi tap
trung chu yeu céc dan toc thleu 50, phan b chu
yéu doc cdc hé thong sudi. Tuy nhién day la
khu vuc gap nhiéu khé khin vé diéu kién kinh
té va phit trién. Dac biét phai hing chiu nhiéu
thién tai va tai bién. Sat 16 bd song & cic luu
vyc song mién nii phia bac thuong Xuyén say
ra lam mét dién tich canh tic va sinh song von
da han hep. Tai mot $6 Iuu vuc song, sat 16 bo
song mat dién tich dat va cubn theo nha cira,
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hang trdm hd dan phai di doi, 1am vao hoan
canh khé khan. Vi thé cic nghién ctru dénh gid
nguyén nhan, co ché tim gia giai phdp giam
thiéu hién tugng sat 16 rat cép thiét cho khu
vuc, dac bi¢t trong mua mua lii. Nghién ctu
nay tap trung phan tich co ché, qua trinh sat lo
bd séng va cic yéu b tac dong ddi v6i on dinh
bo, va khu vyc lga chon nghién ctru la doan bo
song Cau, thi trin Cho Méi, tinh Bic Kan.

Séng Cau bat ngudn tir day Phia Bioéc do
hai nhanh song chinh 13 séng Nam Un (song
néng) bt nguon tir Phuong Vién (huyén Cho
Don) va song Nam Cit (song lanh) bt nguon tur
bon Phong (huyén Bach Théng) hop luu tai thi
xa Béc Kan. Trén dia phan tinh Bic Kan, sdng
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Cu c6 chiéu dai 103 km, chdy qua 44 x4,
phuong, thi tran. Song Céu ¢6 y nghia quan
trong doi voi san xut va doi song cua nhén dan
tinh Bic Kan. D6 1a ngudn cung cip nuoc chu
yéu cho tudi tidu ndng nghiép, san Xudt cong
nghi¢p, sinh hoat, san xuat thuy dién, 1a noi
cung cdp nudc sach cho cdc tinh ha luu. Tuy
nhién bo sdng Cau chua duoc dau tu bao vé,
con chiu tic dong nhiéu boi tic dong dong
chay, diéu kién dia chat thiy vén, nhiéu doan
bd sdong bi sat 1& vao mua mua (tir thiang 6-
thang 9). Vao muia mua, lii ddng cao dong chay
dat toc do 16n, c6 kha ning cudn troi ca nhiing
tang da gdéc canh kich thudc 20-30 cm lam ke
bo. Sat 16 bd séng chii yéu do sy ddi dong cua
sdng, tao ra cdc khiic cong udn khic. Cic doan
bo sat 16 manh chu yéu ciu tao boi céc tram
tich séng, chi c6 2 doan song cu tao boi dat tan
tich. Séng Cau c6 rat nhidu doan bd bj sat 10
manh mé& nhu bo phai doan cau Khudi Cudm,
ciu Sdu Hai, xa Cao Ky, bo trdi & Khau Chu,
Cam Leng, cubi xi Cao Ky, thén Na Bén, ... Bo
0 cac doan nay c4u tao tir aluvi, thuong bi sat 1o
cuc manh. Do dong chdy rat manh, nhiéu doan
bd cdu tao bdi dit phong héa bén viing hon,
nhung van bi sat 1 nghiém trong, phd huy vach
am cua duong giao thong. Trong mua 1, myc
nuée song Cau trong 1t c6 thé dang cao hon 6-8
m; dong chay dat toc d6 16n, c6 kha ning cudn
trdi ca nhitng tdng d4 goc canh kich thudc 20-
30 cm lam ke bo. B0 sat 16 manh thuong duoc
cAu tao bdi cac aluvi cua sdng Cﬁu, nhu cat
min, cét pha, sét pha bd roi, rat d& bj sat 16. B&
sat 16 c6 dang vach gan nhu ddc ding, phan 16n
cao 2-3 m, ca biét c6 noi cao tdi 5-6 m, nhu &
Chg Méi, Cao Ky. Sat 16 bd song chu yéu do
su doi dong cua sdng, tao ra céc khic cong
uén khic.

Theo nghién ctru cia (D M Duc, 2010) [1]
Trong téng s6 170 doan bd cong da tién hanh
nghién ctru, séng Cau c6 102 doan 16 da gbc,
mirc do sat 16 khong dang ké, chi con lai 59
doan c6 muc d¢ sat 16 manh thudc song Cau, 9
doan con lai thudc séng Chu - mot nhanh séng
dd vao song Cau. Céc doan bo sat 16 manh chu
yéu cdu tao boi céc tram tich song, chi c6 2
doan song cAu tao boi dét tan tich. R4t nhiéu

doan sat 16 1am mét quy dat néng nghiép, nhu &
Cho M¢i, Cao Ky, Sau Hai, Khau Chu, ... Sat
16 ciing de doa 6n dinh cua cau qua song Cau,
dac biét l1a cac cAu Séu Hai va Khau Chu.
Nghién ctru nay ciing chi ra rang ving bi sat 10
manh c6 tdc do sat 16 nho hon, tir 1 dén khoang
hon 10 m/nam. Sat 1& bo song tic dong nghiém
trong dén doi séng nhan dan cua dan cu, phat
trién noéng nghiép va kinh té. Piac biét ddi voi
khu vuc cdc mién ndi, vdi dién tich canh tic
han ché, mét dat ddi véi khu vuc nay kéo theo
nhiéu hé luy trong doi sdng. Cho dén nay cic
doan bo song Cau, Khu vuc Bic Kan méi chi
duoc dau tu mot sé diém thudc thi xa Bic Kan,
tinh trang sat 16 bo sdng va dnh hudng cia sat
16 bd song dén canh tdc va doi séng nhan dan
van tiép tuc tiép dién.

Sat 16 bo song Cau khu vuc Bic Kan va cdc
lwu vye séng mién nii phia bac hau nhu chua
dugc nghién ctru ding ké, khu vyc nay moi chi
thdy trong mot s6 nghién ciru so bo vé dic diém
sat 16 bo (P T Xuén, 2005 [2]; B M Duc,
2011[1]) va dic diém tinh chét bd séng (D.T.
Toan & D M b, 2011)[3]. Cac nghién CI'Iu
nay deu nhan dinh tinh chit by song chu yéu
dugc cdu tao boi cdc trim tich song gom cét,
cat pha va sét pha. Day la cdc loai dat c6 két
cAu rat bo rdi, d6 bén nho, strc ch1u tdi quy udc
(Ro) trung binh = 1,0 kg/cm2, rat dé bi sat 6.
Trong mot sb it truong hop, bd sat 16 duge cau
thanh tir dit suon-tan tich 1a sét pha lan nhiéu
dam san trang thdi cing. Day 1a loai dat it am,
c6 d6 rdng trung binh dén tuong dbi cao (0,654
- 1,024, trung binh 0,860). o bén tir trung binh
dén réat cao: Ro = 1,5- 3,1 kg/em?2, Dit c6 tinh
nén liin trung binh. Hé s6 nén lin bién d6i trong
khoang hep, tir 0,015 dén 0,031 cm2/kg. Day la
mot sO thong sb ctia dit by song Cau khu vuc
thuong xuyén bi sat 10, cic tinh chat nay cho
thdy bo séng duoc ciu tao boi tram tich bo roi
d6 gin két yéu, dé mat tinh lién két va bi phd
hay khi nude 1i dang cao va tac dong ciia dong
chay. Cac tinh chat bd song nay d tic dong rat
16n dén hién twong sat 16 va pha hiy bd song.
Tuy nhién viéc xem xét danh gid tic dong cia
tinh chat bo séng méi chi dimg lai & viée xdc
dinh cac déc trung cta tinh chat dat d4 (D.T.
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Toan & P M DPuc, 2011), ma chua cé danh gia
cu thé mirc d6 anh huong dén d6 dinh bo song.
Muc dich ciia bai bdo nay nhdm nghién ciru
cic tdc dong cua tinh chit déi bo dén sur on
dinh trong mua mua Iii voi cac tbe do va muc
nuée dao dong khic nhau. Phdn mém Geo-
slope dugc sir dung dé md phong qué trinh tic
dong cua dong thim khi myc nuéc dao dong,
va tinh 6n dinh bo song thong qua hé s6 an
toan. Céc thong sd dau vao dugc sir dung trong
bai todn nay bao gdm (1) dic diém dia hinh bd
song khu vyc nghién cuu; (2) dic diém tinh
chét thily van nhu dao dong muc nudc; (3) tinh
chat dia ky thuat cta céc 16p dat d4 doi bo. Khu
vuc lga chon nghién ctru 1a bo song Céu, khu vuc
thi trdn Cho Méi, xd Duong Quang va Yén Pinh.

2. Phwong phap nghién ctiru
2.1. Thi nghiém tinh chdt co 'y cia dat

Tinh chit dit b song sir dung trong bai
todn d4nh gia on dinh by séng bao gom cac tinh
chat vat Iy nhu thanh phan d6 hat, d6 4m, dung
trong, céc tinh chit co hoc dat g6m tinh th?im,
strc chdng cit, va stc hit dinh (tinh chat khong
bdo hoa) ctia dat. Céc tinh chit nay duoc lan
luot dugc xdc dinh trong phong thi nghi€ém theo
céc tiéu chuin ASTM D 422 (thanh phan hat)
ASTM D 2216 (dung trong), D 2937-00 (do
am); JIS A: 1218 (strc chdng cit); JGS 0524:
2000 (tinh thim).

Strc hit dinh cia dit dugc xdc dinh bang
phuong phdp Tensionmeter tai phong thi
nghiém Truong DH Kumamoto, Nhat Ban.
(Phuong phédp thi nghiém da duoc trinh bay
trong tai liu [3]

2.2. Phén tich én dinh bo soéng khi myc nuéc
song dao dong

Dé phén tich tinh 6n dinh bo song, chuong
trinh phan mém Geo-Slope (Geostudio 2007)
duoc sur dung. Trong diéu kién dao dong muyc
nuée 1én xudng, qué trinh phéan tich bao gém
qud trinh tham tir séng vao phia trong bo dugc
md phong bang md hinh SEEP/W trong chwong
trinh Geoslope, dé phén tich sy thay ddi dp luc

nuée 16 réng va tinh thim cia dat twong tmg
véi muc nude sdng. bdi v6i bude tinh thém, co
2 dang md hinh d6 12 md hinh bdo hoa va
khong bdo hoa, bai bdo nay s€ lga chon mo
hinh dit khong bio hoa dé phan anh thuc té qua
trinh tham. Két qua dugc dua vao bai toan tinh
6n dinh b song thong qua hé s6 an toan trong
md hinh SLOPE/W. Céc tinh chit cia dat Ia
dau vao chuong trinh nay bao gdm dung trong
va stic chdng cit cua cic 10p dat bo sdng [4-6].
Hinh 1 thé hién quy trinh phén tich 6n dinh bd
trong bang phan mém Geo-slope.

2.3. Tinh téc do x6i 16

Dé danh gia hién tugng x6i 16 by séng do
dong chay trong mua mua I duoc thuc hién
bang phuong phdp cua Hickin va Nanson
(1984)[7]. Phuong phiap nay duoc xdy dung
trén co s& cua phuong trinh cAn biang ning
lugng, thé hién bang céc cong thirc:

M R :EM E—l truong hop R/B < 1
B) 3 B
hoac R/B > 2.5

M@): z.w@)_ truong hop 1 <R/B <2.5.

va Q = pglQ

" hGB

trong d6: M(R/B) - tbc do sat 10 bd trong
mdt nim, tinh bang m/ndm; R - ban kinh cong
ctia doan song bi sat 16 (m); B - chiéu rong tric
dién ngang cua doan sdng sat 1o tng voi luu
luong tao long (m); p - trong luong riéng cua
nudc (kg/m) g - gia téc trong truong, bing
9.82 m/s”; I - 4 déc mit nude theo chicu doc;
Q - luu luong dong chdy tuong tng véi luu
lugng tao long (m/s); h-d0 siu trung binh
tuong (mg ctia mit cat (m); GB - thong so phan
anh mrc d0 kién cb cua bo song, GB phu thudc
vao duong kinh cda hat tao bo. Tu duong kinh
trung binh (dso) va cdc tinh chét co 1y cua dat
ciu tao b xdc dinh duogc gia tri cia GB theo
bang da lap san cua Hickin va Nauson (1984),
phuc vu viéc tinh todn dy bdo sat 16.
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E’HAN TICH HIEN TUQONG THAM BANG SEEP/W ]

Pia hinh bo: Chiéu cao;
Goc doc, va dia tang 16p
dat

Tinh chit dit: st dung
md hinh thAm khong bio
hoda cin st hit dinh va
tinh thAm bdo hoa

A 4

M6 phéng dia hinh

L

Tao lwéi thim

v

»| Nhap cic tinh chat dat
bo song

Diéu kién thiy van: Sy
dao dong myc nudc

!

»  Diéu kién bién thiy

& X
~ M Loi

Kiém tra

ﬂKhﬁng 16i

Chay mé hinh

!

Két qia md hinh tham: phan
b6 dp luc nude 16 rong, 4p luc
thiy tinh, thay ddi hé sb

thaAm, bdo hoa

PHAN TICH ON DINH BO SONG BANG SLOPE/W
TINH HE SO AN TOAN CUA BO SONG

Dia hinh bo va sy phan bo
ap luc nudce 10 rong, bao
hoa nhap tor SEEP/W

|

Pieu kién tham

Céc thong s6 tinh cht 16p
dat gdm : dung trong, strc
chéng cét, stc huat dinh
khong bao hoa

trong bo song

\4

Nhap tinh chit

Loi

Kiém tra mé hinh

{Knong 13i

16p dat

A4

MG6 hinh cac cung

Chay chwong
trinh

U

truwot c6 thé xay ra

Két qua: hé s6 an toan twong
ung theo céac kich ban

Hinh 1. Céc budc phén tich 6n dinh bo song st dung phan mém Geoslope.
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2.4. Tinh toc d6 dong chdy gi6i han gdy xdi

Hién nay, xac dinh tdc do x6i 1o cﬁa’dét mot
cach tryc tiép bang céc thi nghiém la rat kho ¢
di€u kién Viét Nam. Nghién ciru nay dé€ xuat sur
dung phuong phdp gidn tiép dé xdc dinh toc do
x6i 16 cua dat, Briau JL. (2008) [8]. bay la
phuong phap dung cong thitc kinh nghiém,
duoc r}hém nghién ctru Briau J L.‘xé,y dung dya
trén két qua 15 ndm thi nghiém vé téc do xo6i 16
cua dat tai phong thi nghiém cua Truong Dai
hog Texas A & M, My. Trong do, cong thuc de
xuat tinh cho tung loai dat nhu sau

- Dat hat rdi, két dinh kém (cdt , bui)

Ve=0.1(Dso)™

- Pat dinh

VC = 003/D50

~Voi Ve la téc do gidi han ciia dong chay cé
thé gay ra hién twong x61 16. Khi dong chdy nho
hon V. thi hién tuong x6i khong xay ra. D5 la
duong kinh tai d6 50% hat min lot qua.

3. Khu vue nghién ciru

Khu vuc luc chon nghién ctru ddnh gid anh
huong cia tinh chit dén 6n dinh bo song 1a b
song Céu khu vuc thi trin Cho Méi Hién nay
trén dia ban thi trdn c6 nhiéu diém sat 1 va

ngap tng gdy anh huong dén cudc sdng cua
ngudi dan.

Tai 6 2, nhiéu ho dan ndm sét bo song Cau
mdi khi nuéc 1én cao xody siu vio gan nha gay
sat 10, ¢6 diém nudc xody sdu vao gan 7 m gay
sat 16 doan dai hon 40 m rat nguy hiém. Ngoai
ra con doan cong chay ra song Chu hién nay
ciing bi sat 16 nhiéu, vao gin s4t nha dan. Chinh
quyén ciing da thong ké nhimg diém sat 16 va
trinh 1én UBND huyén dé xin kinh phi xdy bo
ke chéng sat 10, nhung dén nay van chua co6
kinh phi va nhitng dlem sat 16 van chua dugc
khéc phuc, ngudi dan van phai d6i mét véi hién
tuong sat 10 vao mia mua. Qua khao sdt thay
khu vyc bo song doan xa Yén Pinh, Téng Co 1a
khuic sdng quanh co, va la ngd ba hop luu véi
nhanh séng Chu, tai mot doan song ngin xdc
dinh 4 doan cong bi x6i 16 manh nhu CM1-1,
CM2, CM3, CM4 (Hinh 2). Vao mua kho (tur
thang 10 dén thing 4 nam sau), myc nudc ca
hai song déu thip, dong song chay hién hoa.
Nhung dén mia mua (bit ddu thing 6 dén
thang 9), do dugc nhén thém dong cuia chi luu
song Chu, muc nudc dang cao, long sdng hep
tao dong lyc tic dong x6i manh bo song. Khao
sat khu vyc song tai day, ca vi tri trudc va sau
khi gip song Chu, bd song Cau déu dang bi x6i.

Yén Binh

Bén Ba Tham

Cau River
—

Séng Cau

Hinh 2. Mt cit bd song khu vyce nghién ctru doan Chg M6, tinh Bic Kan.
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Hinh 3. Bo song khu vuc thi xa Bic Kan.

Thanh phan dat d4 céu tao bd khu vue nay
khd dong nhit gidng v6i bo séng mot sb vi tri
khac doc luu vuc (Hinh 3-bo song tai thi xa Bic
Kan, va Hinh 4 bo song tai thi trin Chg Moi).
CM 3 (Hinh 5), trong d6 trén 70% dit lot qua
rady 0,074mm, chua cat hat min (khoang 20%
hat ¢ rdy 0.25-0.lmm). Loai dat thu hai
thudng gip c6 thanh phan d6 hat tuong duong
CM1-2, 1a cat han min. Thanh phﬁn hat 1a thong
s6 quan trong anh huong dén cdc tinh chit khéc
ctia dat ciing nhu anh hudng t6i sy 6n dinh bd
song. Hinh 6 1a biéu dd suc hit dinh cua dat,
day 1a thong sé dic tring cho sy thay dbi moi
truong khong bao hoa cia dat.

Strc hat dinh lién quan chat ché voi do bao
hoa trong dat, dat c6 do bao hoa va do am cang
thdp, thi sic hit dinh cang cao. Qua d6 thiy
bang dat d& bi mat lién két khi bi ngap nudc do
mat strc hit dinh. Déi véi mdu CM1-1 va CM3,
¢6 stic hiit dinh cao hon han mau dat CM1-2 Ia
do anh huong cua ty 1¢ cdc ham luon d§ hat
trong dat. Ca hai loai dt khu vuc nghién ctru
déu c6 tinh déo rét thip, rat khé xdc dinh giGi
han déo cua dat. Pt khu vyc nay c6 thé xép
loai dat ML - bui sét pha chua cat, tinh déo
thap. bay la cac loai dat c6 két cdu rat kém
chit, dé bi trwong nd va chay nhédo khi ngdm
nudc, Bang 1 thong k&€ mot s6 tinh chat vat 1y
va co hoc cta dat, cdc thong s nay s& duge dua
vao mé hinh phan tich 6n dinh bo séng khi myc
nudc dao dong trong miia mua 1.

Hinh 4. Bo song khu vuc Yén Pinh, Chg Mdi.

Béng 1. Mot s tinh chat ciia by song khu vuc Chg
Moi, Bac Kan

Gia tri trung binh
CM1-1 CM1-2 CM3

Tinh chit

5-0.25 <1 3 <1
Thanh phan 0-25-0.1 <10 80 <10
hai 0.1-0.074 <10 10 <10
<0.074 >70 57 >70

Do 4m w % 223 135 192

Khoiluong o om® 265 27 2.65
riéng
Dung trong 3
tr nhién Yo gecm®  1.60 1.65 1.62
Dung trong 3
kho Y gem 131 1.45 1.36
Hésdrong e - 1.026 0.857 0.950
Gidi han
chay Wi % 314 - 29.1
Gidi h
e We % 157 - 128

o .OE- 9E-049.1E-
Hé so tham Ks S 5-9E-055.9E-049 05

Sicchéng '&® - 0720 0930 0603
cat KPa 7.85 056 223
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g 3 3
X
Ny
—

40 X

30 X

2 v ——GMI-1 ML
— / —A—CM1_2.5M

10 %= A —X—GM3_ML

Grain size (mm)

Hinh 5. Pudng cong phan bd thanh phin hat.
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Hinh 6. Tinh chat khong bdo hoa.

Béng 2. Céc thong s6 mat cit khao sat tai khu vuc nghién ciru

Tinh chét Tai CM1-1; CM1-2; CM3
Chiéu cao bo song, h (m) 5m
Do déc (d6) 80 (m)
5-0m: dat bo song (CM1-1; CM1-2; CM3)
Céc 16p dat Tu 0 m xudng dudi 1a cat
Luu lugng dong, Q (m*/s) 60.50
Do dbc dong chay, T (m/s) 0.23

Téc do dao dong myuc nude
dang 1én va ha xudng

Muc nudce thép nhat (m)

Muc nudce cao nhét (m)

Tai 0.3m/ngd; 0.5 m/ngd; va 1m/ngd

0 m (tai chan bo)

5 m (khi nuéc dang 1én )

Vi tri nghién ctru va dua vao phan tich dua
vao mo hinh Geoslope 1a cdc vi tri bo sdng
tuong ng voi mau c6 cic két qua tinh chat co
ly trén tai CM1-1; CM1-2 va CM3. Pic diém
diéu kién dia hinh bo song va dic diém thuy
van duoc thé hién trong bang 2, cic diéu kién
nay ding chung dé thay sy anh hudng céc tinh
chat dat dén On dinh bo song. Bai todn ddnh gia
on dinh bo song dugc thyc vién voi diéu kién
dao dong myuc nudc sdng trong muia mua. Theo
két qua quan tric tai tram thity van Chg M6i tir
nam 2010-2015 [9][10], bién d6 dao dong muc
nudc cao nhét 13 5m (tr muc nudc thép mua
kho té1 muc nudc cao nhét vao mia mua), va
tbc dong dao dong 0.1-1.3m/ngd. Do d6 bai

todn d4nh gi 6n dinh trong bai bdo nay duoc
sir dung v6i diéu kién bién vé thuy vin nhu
trong bang 2, v&i muc nudc cao nhét 1a Sm, tai
3 tdc d6 dao dong tai 0.3m/ngd; 0.5 m/ngd; va
1m/ngd.

Béng 3. Tinh chong cat va hé s6 an toan cua bo song
tai cac diem nghién cuu

s ¢’ (d0) ¢ (KPa) €80
Vi trf mau (g6c ma (lue dinh) an
sat trong) j toan
CM 1-1 36 7.85 1.12
CM 1-2 43 0.56 1.24
CM 3 31 2.23 1.05
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4. Két qua phan tich 6n dinh bo séng
4.1. P 6n dinh bo song vao mia kho

Mo hinh phan tich 6n dinh bd song duoc
md phdéng & cung mot diéu kién dia hinh, dia
chat thity van véi tinh chét co 1y cua dat tai 3 vi
tri khac nhau la CM 1-1, CM 1-2 va CM 3. Tai
ca ba diém & diéu kién muc nudc sdng vao mua
can déu c6 hé s6 an toan 16n hon 1, tuy nhién
16n khong déng ké, cho thy céc vi tri ny an
toan vé mua kho nhung 1a nhimg vi tri dugc
canh bo c6 kha ning mat 6n dinh cao vi hé s6
an toan 16n hon ngudng an toan khong dang ké.
Két qua ciing cho thdy sw anh hudng cia sirc
chbng cit t6i hé s6 an toan. Tai vi tri CM 3, ¢6
g6c ma sat trong nho nhat, c6 lyc dinh cao hon
tai CM1-2 nhung khong dang ké do d6 hé s6 an
toan cia CM 3 1a thip nhét, va c6 thé sat 10 bat
ctr ltic nao khi c6 sy thay doi nho vé can bang
trong luc (Bang 3).

4.2. B on dinh bo séng vao mua mua

Hinh 7 thé hién sy thay d6i ciia hé s an
toan khi muc nudc song dao dong. Trong mo
hinh nay bd qua st tdc dong cua dong chay lam
van chuyen va x01 mon vat li¢u bo song. Két
qua cho thay hé $6 an toan va su dao dong muc
nudc c6 sy tuong quan thudn. Khi myc nudce
song dang 1én thi hé sé an toan cua bo song
tang 1én (Hinh 7, trdi), khi muc nuéc gidm hé
sO an toan cta by sébng giam (Hinh 7, phai).
Nguyén nhan xdy ra hién tugng nay la do khi
muc nudc song dang 1€n, dp luc thuy tinh do
cOt nude song 1€n lam viéc nhu mdt tudng chin
chéng d& cho bd séng khong bi truot 16, do d6
hé sb an toan tang Ién. Nguoc lai khi muc nudc
song ha xudng, dp luc thiy tinh mat di, bd song
khong duoc bao vé s€ xay ra hién tugng mat
cin bang trong luong. Trong qud trinh nudc
dang 1én, nudc da tham vao trong by song lam
tang khoi lugng thé tich ciia khoi dat bo song
nén xay ra hién twong mat cin bang trong
luong. Ngoai ra, hién tugng thdm vao trong bd
song 1am d6 bio hoa clia dat ting Ién, strc ht
dinh cta dat giam di, stc chdng cat giam anh
huéng x4u dén 6n dinh bo séng. Két qua cho

théy ca ba vi trf bj mat én dinh khi muc nudc
song giam xudng (Hinh 7, phai) khi d6 hé sé an
toan giam xudng nho hon 1. Nhu vay, bo song
khu vuc nay s€ xay hién tugng trugt 1& trong
qud trinh nudc ha xudng.

Trén hinh 7 ciing thé hién sy bién ddi hé s6
an toan khi myc nuée dao dong vai tbe do khac
nhau tai 0.3 m/ng; 0.5 m/ng; va Im/ng, Bo song
s& bi mat 6n dinh & khi myc nudc ha xudng céc
muc nudc twong tng 1a 1.5m; 0.5m va Om. Su
anh huong cua tde dd dao dong cua myc nuoc
t6i 6n dinh bo song c6 thé thay trong Hinh 8.
Vi tde d6 muc nudc dao dong nhanh hon thi
bd song s& bi mit 6n dinh sém hon. Nguyén
nhin mét 6n dinh sém khi muc nuée ha nhanh
1a do khi nudc séng ha nhanh, myc nudc ngam
trong bd song chua thodt ra kip, trong lugng thé
tich cao, 4p lyc nudc 16 rdng cao do d6 sy mat
cin bang xay ra sém hon. Con ddi véi truong
hop muc nudc sdng ha chdm hon, c6 da thoi
gian c¢6 nudc trong by soéng thodt ra nén bo
song xay ra mat 6n dinh tir tir. Qua d6 thay rang
d6i v6i céc tran 1d ¢6 cuong do va téc do xay ra
nhanh, bd song s& nhanh chéng bi nguy hiém va
mét 6n dinh.

Két qua phan tich trong bai bdo nay nén
duoc két hop véi viée tinh todn sy x6i 16 ciia bo
song theo phuong phap Hickins va Nanson nhu
da néu trong bai bio (B M Puc, 2011), dé hiéu
10 vé qué trinh, co ché sat 16 bd song. Cic
phuong phdp nay c6 thé dugc 4p dung d6i véi
céc luu vuc song.

4.3. Bdnh gid xoi l6 bo song

Phuong phap Hickin va Nanson (1984) duoc
str dung dé tinh x6i 16 by song do dong chay.
Thong s dd do dac cdc thong sb cta 3 mit cat
tric dién séng (hinh 2), thé hién dudi bang 4.

Dua vao cac dir li€u dia hinh, mat ct doan
song cong, tinh chit co 1y cia dét bd song va st
dung cidc md hinh thyc nghiém tinh x6i 16 bo
song dé tinh téc do x6i 16 bd séng cho sdng
Cau, tai Thi trAn Cho M¢i, Tinh Bac Kan, két
qué trinh bay trong Bang 5. Tc do du bdo x6i
hang ndm tr 5-10m. Trong d6 vi tri MC2 bi x6i
manh nhit, 9.6m/ nim. Két qua tinh téc do x6i
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thay d,éi twong Ung su thay doi thanh phan hat
cua dat bo song. MC2 cé duong kinh lot riy
50% 16n hon, bi x6i manh hon

Béang 4. Cic thong ) mat cit khao sét tai khu vuc
nghién ctru

Mt cit MC1 MC2 MC3
Yén Yén Pén Ba

Dia diém Pinh  Dinh Thim

Bo x6i 16 Phai Tréi Phai

Dién tich mat cét,

S (m?) 15925 108.00  106.25

Chiéu cao bo

song, h (m) 4.55 3.00 2.50

Chiéu rong long

song, B (m) 70.00  72.00 85.00

Ban kinh khic

cong, R (m) 94.32 87.50 215.69

Bién do udn

khiic, A(m) 30.00  70.00 75.00

Luu luong dong,

Q (m%/s) 60.50  60.50 60.50

Do doc dong

chay, T 0.0023  0.0023  0.0023

Puong kinh d6

hat trung binh,

Ds, 0.04 0.15 0.02

(Q va I theo [1]; cdc thong $6 con lai do truc tiép
ngoai hi¢n truong hodc tinh todn)

Bang 5. Két qua tinh x6i 16 bo song cua cdc doan
song dang bi x6i

Mt cat MC1  MC2 MC3
bén Ba

Dia diém Yén Binh Yén Pinh Thim

Bo x6i 16 Phai Trai Phai

Chiéu cao bo song,

h (m) 4.55 3.00 2.50

Chiéu rong long

song, B (m) 70.00 72.00 85.00

Bén kinh khic cong,

R (m) 94.32 87.50 215.69

Puong kinh d6 hat

trung binh, Ds 0.04 0.15 0.02

Tbc d6 x6i theo
Hickin va Nanson
(1984) (m/nam) 6.2 9.6 5.5

Bing phuong phdp Hickin va Nanson
(1984) va dua va cdc dic diém bo cong cic
khiic song, thanh phan d6 hat c¢6 thé xdc dinh
tbc do x6i 10 bo sdng. Viée tinh todn toe do x6i
16 nén gin véi céc dic diém tinh chat x6i 16 cua
dat, tuy nhién chua duogc tinh dén trong phuong
phédp cua Hickin va Nanson (1984). Hién tugng
X6i 16 va van chuyén dit bo song do dong chay
xay ra khi dong chay c6 toc d6 16n hon van tbc
gidi han gy x6i 10 ctia dat. Khi d6 viéc 4p dung
phuong phdp Hickin va Nanson (1984) moi
hiéu qua.

Dua vao cong thtric trén va dudng cong do
hat ta ¢cé thé xéc dinh duoc tdc dd gidi han cho
céc loai dat tuong Ung & cic mat cit tai khu vuc
nghién ctru nhu sau (Bang 6):

Béng 6. Téc 6 dong chay gidi han gy x6i

Mt cit MCl1 MC2 MC3
Dia did Yén Yén Dén Ba
1 drem Dinh Dinh Thém
Bo x6i 16 Phai Trai Phai

Puong kinh 46

hat trung binh, 0.04 0.15 0.02
D§0

Toc d6 gioi han

cua dong chay 0.75 0.15 1.50
gy x6i (m/s)

Nhu vay, bd sdng tai cic vi tri nghién ctu
s& bi x6i khi tbc do dong chay 16n hon 0.75;
0.15; 1.5 m/s lan lugt déi véi MC1, MC2 va
MC3, khi d6 ta c6 thé dp dung Hickin va
Nanson (1984) cho viéc tinh todn tde do xaoi 1o
ctia bo song. Theo két qua quan tric thity vin
dong chay nudc séng Cau cé toc do 1-1.35m/s
vao mua I [9][10], thi kha nang MC 1 va MC 2
s€ bi x61. MC2 1a vi tri c6 dét hat min hon nén
chua bi x6i ma s¢€ mjéit 6n dinh theo kiéu trinh
bay trong muc 4.2. On dinh ciia bd song bién
thién theo dao dong muc nudc.
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Hinh 8. Hé sb an toan thay di theo thoi gian khi myc dang 1én (trdi), myc nudc giam (phai).

4.3. Sy anh hudng ciia qud trinh tham va hé sé
tham dén on dinh bo song

Hinh 9 thé hién sy thay doi ciia hé s an
toan khi myc nudc dang 1én véi tinh thim cua
dat thay doi k = 5.9 x 10° cm/s ; 5.9 x 10
cm/s; 5.9 x 107 cm/s. D6i véi dét c6 hé s6 thim

5.9 x 10™ cm/s; va 5.9 x 107 em/s, hé s6 an toan
ty 1€ thudn v&i muc nude song lic dang 1én, bo
song dugc bao vé boi ap luc cot nudc nhu da
phan tich phia trén. Hién tuong thim tir song
vao trong bd khong tic dong xau dén 6n dinh
bo song do hé s6 thAm nho, muc nude ngam
dang 1én khong déng ké khi nudc song dang
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1én. B6i voi trudng hop dat c6 hé s6 thim hon,
k = 5.9 x 107 cm/s; hé s6 thim anh hudng 16n
dén on dinh bo séng, xu hudng bién ddi ciia hé
sO an toan thay ddi. Khi d6 hé s6 an toan giam
khi myuc nudc sdng dang 1€n. Trong trudng hop
nay, nudc séng dang 1én, hé s6 thim cua dat du
16n cho dong tham hoat dong, myc nudc ngam
dang 1én. Hau qua muc nudc ngam dang 1én
lam ting dp luc nudc 16 rdng, dat bi bdo hoa
mét sirc hit dinh va giam stc chéng cit, do d6
hé s6 an toan khong thé ting va lam cho bo
song bi mat 6n dinh (Hinh 9).

Qua sy phin tich trén c6 thé cho thiy cdc co
ché mét 6n dinh bd song va nhiing tic dong cua
tinh chat dat dén sy 6n dinh bo song. Dé bao vé
b sdng, c6 thé tham khao mot s6 giai phap da
néu trong cic nghién ctu trudc day, do6 1a giai
phap cong trinh va phi cong trinh. Trong diéu
kién chi phi chwa cho phép dbi voi nude ta, cic
bién phdp bao v¢ an toan, chi phi thap nhu ting
su mdi lién két gitra cac thanh phdn by song
bang cdc bién phédp trong ciy phong hd ven
song nhu trong co, tre... dé giam thiéu tai bién
ma ngudi dan dia phuong c6 thé dp dung ngay,
chi phi thip.

24 T T
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22 4
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5 || =¥ k=53x10%cmis
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1.8 /

o .‘i.’./

>
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Muc nuée (m)

Hinh 9. Hé s6 an toan thay ddi v6i hé sb tham
khac nhau.

5. Két luan va kién nghi

Téc do dong chay gi6i han gay x6i dbi véi
cac mat cit nghién ctru MC 1, MC 2, MC3 tai
song Céu khu vuc Cho Moai, Bic Kan lan Iuot
1a 0.75m/s; 0.15m/s va 1.5m/s. Téc do x6i 1o
tinh cho ba mit ct nay dua vao dac diém khic
cong va thanh phan hat 1an luot 13 6,2; 9,6 va
5,5m/nam.

Khi tbc do dong chay khong du 16n, bo
song chu yéu bi mat 6n dinh khi myuc nuée ha
xudng, myc nuéc ha cang nhanh cang ngiy
nguy hiém cho bd song.

Tinh 6n dinh bd sdng anh hudng boi cic
tinh chét co hoc cua dét, dao dong muc nudc va
hién twong thim trong dat. Ddi v6i dat bo song
¢6 hé sb tham nho, hién twong tham it tic dong
dén 6n dinh bo, bd sdong mét 6n dinh khi muc
nudc ha. béi voi bo song c6 hé 6 thdm cao,
hién tuong tham tdc dong manh mé dén bo song
va gdy mat 6n dinh khi myc nuée dang cao.

Bai todn phan tich 6n dinh bo séng nén két
hop véi bai todn tinh x6i 16 bd. Cac két qua cua
x0i 16 bo nén duoc dua vao md hinh tinh toan
6n dinh bo song dé c6 két qua chinh x4c nhét.
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Analysis the Effects of Soil Properties on Cau River Bank
Stability, Bac Kan Province in Rainy Season

Duong Thi Toan

VNU Upniversity of Science, 334 Nguyen Trai, Hanoi, Vietnam

Abstract: This paper focuses on analyzing the effects of soil properties and the river water river
fluctuation in rainy season to the Cau river bank, in Cho Moi district, Bac Kan province. The models
of SEEP/W and SLOPE/W (belong GEOSLOPE program) were used to analyz and, simulate the
effects of river water changes. The soil properties used in analyses include soil suction, shear strength,
and hydraulic conductivity. The method named Hickin & Nanson (1984), and Briaud JL (2008) were
also applied to estimate soil erosion velocity based on grain size distribution and riverbank geometry.
The results show that if the river water flow is less than soil critical erosion velocity, the riverbank will
be broken as river water level drawdown, and the higher rate of water level drawdown the quickly
riverbank failure. With riverbank soil has small hydraulic conductivity, the riverbank is less affected
by seepage failure, and riverbank is failed as river water level drawdown. With riverbank soil has high
hydraulic conductivity, the riverbank is greatly affected by seepage failure, and riverbank is failed by
high river water level. When the river water flow is higher than soil critical erosion velocity, riverbank
is failed by water erosion in toe of bank. By applying Hickin & Nanson (1984), the rate of riverbank
erosion at sections of MCI1, MC2, MC3 in the Cau river, Cho Moi district are 6,2; 9,6 va 5,5m,
respectively.

Keywords: Riverbank erosion and failure, soil properties, river water level change, Geoslope
program.



