PHAN TiCH XAC BINH NGUYEN NHAN GAY SAT LO KE XUAN CANH, BE TA SONG BUONG

Nguyén Thanh Hung

Tom tat: Do tinh chdt phike tap ciia ché @6 thuy van, thuy lic ciia khu vue ngé ba phan luu séng
Hong - séng Pudng nén doan sdng khu Ve cira vio séng Pudng bi de doa. Trong nhitng ndm gin
day, khu vuc nay lién tuc xay ra hién twong sat 1o bo song, cong trinh ke bo hg, ma méi day (thang
12/ 2012) 1 sat I k& Xuan Canh tai KI+00 d8 td Puong. Do dé viéc nghién Ciru xdc dinh rd duwoc
nguyén nhdn dé tir dé dé xudt gidi phdp chinh tri tong thé én dinh khu vuc ndy |4 rdt cdp thiét. Bai
bdo nay buéc dau phdn tich xdc dinh nguyén nhan gay sat I ké Xudn Canh trén co sé s6 liéu khdo

sat, do dac va két qua mé phéng bang mé hinh toan.

Tir khoa: X6i long ddn, sat 16 bo song;

1. Pit van dé

Séng Pudng 13 chi lvu 16n nhit cua séng
Hong. Do tinh chat phtc tap ctia ché do thuy van,
thuy Iuc cua khu vuc phan Iru giita song Hong
va song Pudng nén doan song ndy ludn cé nhimg
bién dong rét phirc tap, dan dén hién tuong sat 10
bd song doan sdng cira vao song Pudng xay ra
thuong xuyén ( [3],[4], [7]). Pac biét trong
nhitng nam gan day do ty 1¢ phan luu vao song

e m

Dé ¢ thé 6n dinh duoc khu vyc cira song
Pudng rét can thiét phai c6 nghién ctru dénh gia
nguyén nhan gay sat 16 bo sbng. Bai bao nay
phan tich tim hiéu nguyén nhan xoi 16 khu vuc
ngd ba séng Hong-song Pubng doan cira vao
song Pudng.

'Phong TNTPQG vé PLH séng Bién, Vién KH Thuy Loi
Viét Nam

Hinh 1. Doan ké Xuan Canh bo td séng Pudng bi sat 1 than

Pudng ngay cang tang, 10ng sdng doan cira vao
song Pudng ngdy cang bi xo6i sau ([9]) dan dén
Xuat hién nhiéu vj tri sat 16 manh ([1]). Mot trong
nhitng Vi tri trong diém hién nay 1a khu vuc ké
Xuan Canh, dé Ta Pubng. Mua kiét nam 2012-
2013 tai khu vuc ké Xuan Canh, trén doan dai
40m ké méi dugc dau tu xdy dung da bi sat hoan
toan phan chan ké va mai k&, uy hiép truc tiép
dén an toan dé diéu (Hinh 1).

g 12/2012
2. S6 liéu va phwong phap nghién ciru
Nghién ciru danh gia xac dinh nguyén nhéan

sat 10 k& Xuan Canh la mot van dé phuc tap,

trong nghién ctu dd st dung tong hop nhiéu
phuong phap:

- Phuong phéap khao sat hién truong: do dac
dia hinh, dia chat 1ong séng, ché do thuy luc,
thuy van ctua dong chay khu vuc sat 16. Thang
12/2013, Vién Thuy Coéng, Vién KHTLVN
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d4 do dac binh d6 khu vuc ctra song Pudng
ty 18 1/2000; do dac truong dong chay 3 chiéu
tai khu vuc ctra Pudng va khu sat 1o bang may
ADCP; khoan dia chat tai khu vuc sat 16. Ngoai
ra trong nghién ctru d st dung sb liéu dia hinh
binh d6 10ng dan séng Pudng cta cac nam 2004,
2009, 2011 va 2012 d¢ so sanh dién bién. Liét s6
liéu thuy vin trén hé théng song Hong- Thai
Binh gém 60 niam sé liéu tai cac tram co ban nhu
Son Tay, Ha Noi, Hung Yén, Thuong Cat, Bén
Ho... ciing duoc str dung dé phan tich.

- Phuong phap mé phong trén md hinh toén:
M®& hinh toan tinh toan xéac dinh marc do tic dong
ctia dong chay dén sat 16 bo va long song (M
hinh MIKE 11 va MIKE 21).

- Phuong phap tong hop, phan tich sé liéu lich
str: Phan tich cac s6 liéu lich sir vé thity van, thay
luc, dia hinh qua céc thoi ky khac nhau dé xéac
dinh nguyén nhan sat 10;

3. Két qua va thao luin

Phan tich dién bién trén mdt cdt ngang séng
va dvuong lach sdu:

Trén co sé cac tai liéu tir 2004 dén nay tinh
hinh dién bién nhu sau:

Thugng luu ke Xuan Canh: cao d§ 10ng sdng
Hong nhin chung cao hon cao do 10ng sdng doan
ctra Pubng. Puong dong mic cao do viing sdng
Hong phia ngoai ctra Pudng & cao trinh khoang -
6m (binh do dia hinh nam 2011, 2012).

Khu vuc k& Xuan Canh: nim ngay gan cua
vao song Pudng tir song Hong. Lach sau ap sat

bo ta. Vi tri lach sau va dudng mép bo bién doi
it. Khoang cach tir lach sdu dén dé dao dong
trong khoang tir 30 - 70m. Nam 2012 sat 1¢ trén
1 doan dai 30m chi trong vong mot ngay dém.
Nam 2012 10ng sdng ha thap so véi nim 2004
khoang 3 - Sm. Pic biét 14 tai vi tri hd x6i ¢ ké
Xuan Canh d3 x0i su xudng t6i cao trinh-18m.
P4 trich xuét két qua do dia hinh mat cat ngang
séng (Hinh 2) tir vi tri mat mat cit XC08 dén vi
tri mat cat XC13 (tir vi tri thuong va Ha luu vi tri
sat 16 k& Xuan Canh), so sanh cd s6 liéu do dac
tir nim 2004 dén nam 2012. Két qua cho thiy
mit bang bién dong khong 16n (it thay d6i chiéu
rong (Bang 1), dién bién 10ng dan tai doan song
chir yéu 1a x6i sau (Bang 1).

Tir bang Bang 1 c6 thé thiy doan song khu
vic ké Xuan Canh trong 10 nim gan day c6 xu
thé chung 1a x6i sau 1ong din. Chiéu sdu xoi
trung binh trén toan doan song trong khoang thoi
gian nay la 4 - 5m, tai vi tri ke Xuén Canh long
sOng bi x6i sau tai 8-9m.

Phan tich dién bién hinh thai chung cia doan
song:

Theo két qua khao st thang 12/ 2012 cho thiy:
Xuat hién nhiéu hé x6i sau di sat bo ta doan ke
Xuan Canh (long song d4 bi ha thap rat nhiéu).
Cao do 10ng sdng nam 2004 chd sau nhét ciing chi
khoang -6m, tuy nhién dén nim 2009 hd x6i &
khu v gitta mat cat XC11 va mat cat XC12 ¢6
cao trinh -10m. Giira cac mat cat XC6, XC7, XC8
ciing d4 bi x6i sau dén cao trinh -10m.

XA VAN CANH
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\\XCIB “

Hinh 2. So dé vi tri cdc mdt cdt phan tich
dia hinh va thuy van - thuy lyc

Bién d0i mjt cit doc doan cita vio song Du@ng
Giai dogn 2004- 2012
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Khodng cich ti dau cira Buding m)

Hinh 3. Dién bién Lach séu doan cira vao
séng Pudng theo chiéu doc song
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Bién doi dja hinh day tai vi tri mat cit ngang XC10
Giai doan 2004-2012
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Hinh 4. Bién doi mat cdt ngang séng
tai vi tri mat cat XC10

Bién doi dja hinh day tai vi tri mét cit ngang XC11
Giai doan 2004-2012
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Hinh 5. Bién doi mat cdt ngang séng
tai vi tri mat cat XCl11

Bang 1. Thay doi trén mat cdt ngang doan cira séng Pudng thugc Ha Néi

Vit Cao d6 day thap nhat (m) Chiéu rong 10ng séng chinh (*)

Mé't it Nam Nam Nam Nam Nam Nam Nam Nam

' 2004 2009 2011 2012 2004 2009 2011 2012
Mt cit 8 7.2 -8.9 -75 -11.1 146 139 142 130
Mt cat 9 -6.3 -9.0 7.2 -8.8 163 155 161 142
Mt cat 10 -5.0 -6.3 7.5 95 176 164 167 150
Mit cit 11 -4.9 -7.3 -6.2 -13.3 167 160 163 151
Mit cét 12 -4.9 -7.8 5.1 -8.8 170 162 162 153
Mt cat 13 -3.6 -8.1 -8.2 9.2 167 161 168 148

Ch thich: Chiéu réng Iong sdng chinh (*) dwoc xdc dinh trén binh do do chi tiét tai cdc
thoi diém ké trén, la khodng cdch giita hai mép bo cao.

H6 x6i ¢ gitra mat cat XC10 va XC11 tiép tuc
phét trién dén nam 2011 thi Idong séng & day da
x0i dén cao trinh -12m. Pén cudi nim 2012 thi
hd x6i gitta mat cat XC10 va XC11 phét trién
manh, chd sdu nhat dat dén cao trinh -18m. Nhu
vay, chi sau 1 nam ma long séng bi xo6i siu
xudng khoang 6m. Ha thap long sdng lam ting
méai dbc cta 10ng va chan ké dan téi mat on dinh
bo va mai ke.

Phan tich cac bién dpng thuy vin, thuy luc

Két qua do dac cdc yéu to thuy van thuy lyc

S6 liéu khao sat do dac thuy van tai khu vuc
ké Xuan Canh cudi nim 2012 cho thiy: Mic du
luu luong ki¢t chi khoang 800 m3/s, nhung van
téc dong chay kha 16n, dong chay khong xudi
thuan ma xuat hién nhiéu dong xody. Mot sb két
qua do dac van tdc nhu sau:
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Bdng 2. Pic trung vin toc dong chay tai cac

mat cat
Ten |\ max V'rl]l?:u-l):fB Ve Mt | Vrssat
mat cat day
cat | (M) | trwe e L i)
(m/s)
XCO09 1.55 0.99 0.75 0.69
XC10 1.77 1.33 0.97 0.90
XC11 1.32 1.10 0.74 0.54
XC12 1.20 0.97 0.62 0.49
XC13 1.98 1.03 0.69 0.65

Nhu vay dong chay tai cac mit cat khu vuc
dang bi sat 16 (XC10-XCI11) dat Vmax téi
1.32 - 1.77m/s, V trung binh mit cit ciing dat
téi 0.74 - 0.97m/s, dic biét 12 van téc dong
chay sat day trung binh ciing dat téi 0.54 -
0.90m/s. Dong cha luu 1éch vé phia bo ta, uy
hiép truc tiép dén on dinh cia tuyén k& Xuan
Canh.
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Ti 1é phén luu vao séng Pudng tir song Hong
cO xu huong gia tang

Nghién ctru ctia Vii Tat Uyén (2002, 1995)
d4 chi ra sy thay d6i ti 16 phan luu vao song
Pudng qua danh gia chi tiét quan hé giita luu

lugng tai tram Thuong Cat va tram Son Tay qua
céac thoi ky: 1961-1969, 1971-1979, 1981-1989,
1991-1999 (Bang 3). CO thé thay, vé mia i ty
Ié phan luu vao Pudng so véi trudc ting khoang
toe S —7%.

Bang 3. Thay doi ty 1é phdn lwu giita séng Puong va sdng Hong

Céc cap Luu lwgng Q(m®/s) tai tram Ha Ngi
Thoi ky | 5500 8000 11000 14000 16000 20000
QSD | % |QSDP| % |QSP| % |QSP| % | QSD| % |QSP| %
1961 - 1969 | 1456 | 26.5 | 2148 | 26.8 | 2888 | 26.3 | 3676 | 26.3 | 4174 | 26.1| 5240 | 26.2
1971 -1979| 1389 | 25.3 | 2109 | 26.4 | 2930 | 26.6 | 3781 | 27.0 | 4364 |27.3| 5528 | 27.6
1981- 1989 | 1537 | 28.0 | 2190 | 27.4 | 3017 | 27.4 | 3870 | 27.6 | 4539 | 28.4| 5896 | 29.5
1991 -1999 | 1500 | 27.3 | 2269 | 28.4 | 3176 | 28.9 | 4127 | 29.5 | 4740 | 29.6 | 5925 | 29.6

Trong d6: QSP Luu lwong Q (m*/s) tram Thuong Cat (song Pudng); %:Ti 18 phan trim gitra Q Thuong

Cat trén Q Son Tay (QSB/ST*100 %).

Bang 3 d4 cho thiy su gia ting luu luong
vao song Pudng nhitng nim qua. Ti 1¢ luu
luong phan vao song Pudng so véi song Hong
(tai Son Tay) chiém khoang trén dudi 29% &
cac cap luu luong.

Ty 1é ndy ting manh dic biét vé mla kiét,
luong nude chuyén qua song Pudng gin bang
lwong qua song Hong: theo sé liéu thuc do ba
nam 2005, 2008 va 2009 va Bang 4 (Luong
Phuong Hau, 2010).

Nhu vdy, trong gan 50 nim qua, tuy dong
chay trén séng Hong va séng Pudng cé xu
huéng suy giam dan (Luong Phwong Hau,
2010), tuy nhién ty 1€ phan nudc vao séng
Pudng tang. Nhu vay luu luong ting vao séng

Pudng ddng nghia v&i viec x6i, sat 1ong séng
noi chung va ving cira song Pudng ndi riéng.

Thay d6i va luu lwong phU sa tram Thuong
Cét

Tu khi ¢6 sy diéu tiét cia hd Hoa Binh luu
lwong phu sa vao séng Pudng c6 giam khoang
26% so0 V6i thoi ky trude khi c6 hd Hoa Binh,
Phan phdi Iuu lwong phu sa cac thang trong nim
ciing co sy thay d6i. Dinh cta duong qué trinh huu
luong phu sa trong ndm roi vao thang 7, sém hon
trudc kia khi chua c6 hd 1 thang (Lwong Phuong
Hau, 2010). Luong pht sa phan vao séng Pudng
giam trong khi strc tai cat cia song Pudng tang do
luu lwong, toc 46, do dbc tang 16n, gay ra sy mat
can bang bun cat: Sthre €< Ssire t2i VA CO thé dan dén

Ty I& phan Iwu trung binh qua tram Thuweong Cat
séng Dudéng wng v&i cac cap lvu luvong
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tinh hinh x6i 1dng sdng chiém uu thé doan
dau séng Pudng.
Phan tich tinh hinh dia chat cong
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Két qua khoan khao sat mit cit ngang
dia chét tai vi tri xay ra sat truot, va két
hop ngudn tai lidu thiét ké cua du an
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Hinh 6. Ty 1é phdn luu tir séng Hong qua song Pudng &

cac cap luu luong
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14000

chéng sat 16 bo ta -hitu song Pudng cho
thiy vat liéu day 1a dat sét va & sét (Sét
déo chay, bln sét — sét déo chay dén chay
lan hitu co ...) kha ning chiu lyc kém.
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Bang 4. Bdng tong hop cdc chi tiéu co' Iy ciia cdc I6p dit

TT Chi tiéu co'ly KH | Ponvi | Lép2 | Lop3 | Lép4 | Lép5 | Lép6 | Lop7
1 D6 4m ty nhién W % 30,7 34,6 29,2 39,3 3253 | 292
2 KL thé tich tur nhién y g/lcm3 1,85 1,83 1,92 1,67 1,85 1,92
3 Khéi luong riéng A g/cm3 2,69 2,66 2,68 2,68 2,72 2,68
4 GiGi han chay WL - 37,6 46,35 37,3 3556 | 35,79
5 Gi6i han déo WP - 22,8 2465 | 22,71 | 26,46 | 21,29
6 Chi s6 déo 1P - 14,8 21,7 12,86 | 2589 | 1451
7 Do sét IS - 0,54 0,78 0,88 0,88 0,78
8 H& s6 nén lun al-2 | cm2/kg | 0,035 | 0,071 | 0,049 | 0,078 | 0,052 | 0,027
9 Goc ma sat trong 90 do 12%1" | 7°82' 7°51' 5°15' 853 | 31%4'
10 Lyc dinh két C KG/cm2 | 0,15 0,088 | 0,069 | 0,092 | 0,069 0
11 Lyc dinh két CCU do 0,158 | 0,138 | 0,125
12 GOC ma sét trong CCU | KG/cm2 14°38' | 20%7 | 1416
13 Lyc dinh két C’CU do 0,128 | 0,102 | 0,092
14 GO6c ma sét trong C'CU | KG/cm2 24%4" | 28%11' | 23%3%

Nhu vdy ké Xuan Canh nam trén mot ving  cach xac dinh so bd téc d6 dong chay gidi han
dia chat yéu, 10ng séng dé bi x6i. Nghién ciru  gay X4i by, 10ng dan nhu trén ta cé toc do gidi
ciia Vanoni (1975) dd cong bd van téc dong han ctia dOng nudc giy x6i 16 10ng dan 1a khdng

chay c6 thé khoi dong bun cat nhu sau: vuot qua 0.7 - 0.8m/s.
Loai hat bun Kich cd hat Van toc khoi An ti A 2 md hi A
cat cat (mm) dong (cm/s) P,han tIICh kAet qua mo plrlh to?n \ i
Cat rat tho 2.0-1.0 50 Tinh toan mo phong ché do thuy lwc vung nga
Cat tho 1.0-0.5 30 ba sdng Hong —Pudng bang mé hinh toan MIKE
Cat trung binh 0.5-0.25 20 X g Hong —Puong bang mo
Catmin 0.25-0.125 18 11va MIKE 21 ,

CBiat rtfaht min 8%%2882? %g Nghién ctru da st dung két hop gitta mo hinh
un thd .062-0. , e A LA s ,
Bun trung binh | 0.031-0.016 50 thuy lqc mgt chieu MIKE11 va mo hinh thuy
BUN rat min 0.016-0.008 70 lyc hai chieu MIKE21FM dé tinh toan thuy

So sénh véi van toc trén do dac duoc & khu ~ dong luc caa khu vue. Cac md hinh MIKE11 va
Xuan Canh (Bang 2) déu c6 tri s6 16n hon van MIKE21FM d4 duoc hiéu chinh va kiém dinh
téc khoi dong ciia Varoni didu d6 dan téi 1ong  dam bao do tin cdy trudc khi st dung dé tinh

song bi x6i 1a diéu khong thé tranh khoi. Tur  toan.

Hinh 7. M6 hinh thuiy luc MIKE1] "Hinh 8. M6 hinh thiy e MIKE21FM

- Pham vi mé hinh: Bién Q~t tai tram TV Son Tay, bién | - Pham vi mo hinh: Bién Q~t tai vi tri thuong luu
H~t tai tram TV Bén Ho va tram TV Hung Yén. cau T hang Long 6km, bién H~t trén song Puéng tai
- Thoi gian hiéu chinh va kiém dinh: hiéu chinh | Vi tri cau Pudng va trén song Hong tai vi tri Bat
1/2005 - 11/2006, kiém dinh 11/2006 - 12/2007. Trang (cong Xudn Quan).
- Tram hiéu chinh va kiém dinh: Ha Ngi (O, H) va | - Thoi gian hiéu chinh va kiém dinh: hiéu chinh
Thieong Ct (Q, H). 2 - 5/2005, kiém dinh 2 - 5/2006.
- Két qua hiéu chinh va kiém dinh: chi sé Nash dat | - Tram hiéu chinh va kiém dinh: tram TV Ha Noi
0.75 - 0.90. (Q, H).
- Két qud hiéu chinh va kiém dinh: chi s6 Nash dat
0.8-0.9.
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Két qua tinh todn tir mé hinh:
M6 hinh tinh toan thay Irc da duoc thiét lap
md phong vai 2 phuong an tinh toan: 3 thang

Luu toe dong chay 3 thang mua lu nam 2011

mua kiét (tur thang 10 - 12/2011) va 3 thAng mua
[ (tir thang 6 - 8/2011). Két qua tinh toan nhu

Sau:

Luu toc 3 thang mua_kiet nam 2011 tai cac vitrim

---------- ViareitriXCos sy = ¥
—e——VtaivitriXC10 [m/s]

Hinh 9. Lueu téc dong chay lii tai cdc vi tri
Mdt cdt ngang

Dong chay ¢ khu vuyc cira vao sdng Pudng noi
chung va qua khu vuc ke Xuan Canh noi riéng
trong mua kiét van kha 16n (bién doi tir 0.3 - 1.1
m/s, trung binh dat 0.5 - 0.9 m/s). Dong chay chu
Twu ¢6 luu tde dat t6i 0.7 - 0.9m/s, didc biét 1 tai vi
tri ngay sau nga ba lwu toc dat t6i 1.3 m/s; khu
vire gan sat b dong chay van co gia tri luu toc
I6n, dat 0.6 - 0.7m/s. Trong mua i, van tbc trén
song Hong chi dat tir 1.0 - 1.2m/s thi huu tdc trén
doan ctra vao séng Pudng dat t6i 1.5 - 2.0m/s,
trung binh dat 1.6 - 1.8 m/s).

Nguyén nhan sat 16' bo va ké khu vue cira
Puong

Qua phan tich & trén, c6 thé két luan mot sb
nguyén nhan gay sat 16 chinh nhu sau:

Nguyén nhan do 1ong sdng Pudng bi x6i ha
thdp

Khi h¢ théng ho thuong ngudn (hd Hoa Binh,
Thac B3, Tuyén Quang va gan day 1a hé Son La)
di vao hoat dong s& xay ra xoi lan truyén phd bién
long séng ha du ([6],[5]). Pay ciing la nguyén
nhan mang tinh tong thé cho ca hé théng song. Ha
thap 10ng sdng 1am ting mai doc cta 10ng din toi
mat on dinh bd séng va mai ke.

Chiéu rong doan ctra Pudng twong ddi hep,
bién dong trong khoang 160-180m, trong khi do
chiéu rong on dinh cia 10ng sdng Pudng tng véi
luu Iwong tao 10ng yéu cau 1a 230m ([4]). Do long
song hep ma sbng phai tai mét lwong nude 16n
dan dén viéc x6i sau 1ong din nhu 1d mot cach dé
bu lai dién tich mat cit thoat nudc (tai khu vuc ké

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 41 (6/2013)

Hinh 10. Luru téc dong chay kiét tai cdc vi tri
Mdt cdt ngang

Xuan 10 ndam trudc cao trinh day long séng
khong tir -6m dén -8m thi nay hd xoi ¢6 cao trinh
day khoang -15m dén -16m). Pay long sdng ha
thap kéo theo do dbc mai bo tang 1n, 1am cho mai
bd kém 6n dinh gay sat 16.

Nguyén nhdn dong luc dong chay song:

Dong chay tai mat cat khu vuc dang bi sat 16
c6 gia tri luu téc dd vuot qua diéu kién co thé gay
X6i 1ong dan Vgang chay >> Vkhong x6i» do do gy
X0i 1ong dan (dong chay gan bd ké 6 gia tri luu
téc 1on dat toi 0.8 - 1.0 m/s ngay ca trong mia
kiét, va con I6n hon vé mua Ii) va x4i bd song
trong nhitng nim gan day.

Nguyén nhan cdu tao dia chdt céng trinh:

Nhu d phan tich & trén, thanh phan vat liéu
day doan ctra vao song Pudng 1a dat sét va & sét;
dia chat ving nay dugc hinh thanh bai cac loai
tram tich (sét déo chay, buin sét — sét déo chay dén
chay 1an hitu co) c6 kha ning chiu Iuc kém. Do d6
kha ning chong xo6i khong cao, dudi tac dung cua
dong chay manh s& bi x6i sau 10ng dan.

4. Két luan va kién nghi

Qua Viéc xem xét cac hién trong méat on dinh va
phén tich cac nguyén nhan gay nén sat 1o ke Xuan
Canh va bd séng khu vuc cira vao song Pubng,
bude dau c6 thé néu ra mot s6 két luan sau:

- Hién tuong mét 6n dinh tai doan k& va bo tai
Xuan Canh trudc hét xuat phat tir nguyén nhan hinh
dang bét loi ctia 10ng sdng két hop véi yéu td dong
chay. DONng chay véi van toc 16n tac dong manh t6i
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long sbng. Chinh tir nguyén nhan nay ma yéu t6
dong chay tro nén dic biét nguy hiém, da gay xoi lo
bo song, x6i chan ke va sat ca mai ke.

- Thém vao d6, ban than cac yéu td dia chat &
day ciing 1a mot yéu td tang thém nguy hiém cho sur
6n dinh cua cong trinh. Do dia chat 1ong séng yéu
nén bi dong chay c6 Iuu tdc 16n gay xoi lién tuc.

- Ngoai ra anh hudng ctia cac hd thuong ngudn

dén x6i ha du 10ng séng ha du ciing 1a hién tuong
khong thé bo qua.

Céc nhan dinh vé nguyén nhan gay sat 1o ké
Xuén Canh trong nghién ctru ndy méi ding lai ¢
mic phén tich tir s6 liéu khao sat do dac vé dia
hinh, thay van thay luc va trén két qua mé hinh
toan thiy lwc. Can c6 nhitng nghién ctru sau dé c6
thé 1am sang to hon nita nhirg nguyén nhan nay.
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Abstract
ANALYSING TO DETERMINE EROSION CAUSES
OF XUAN CANH EMBANKMENT, LEFT DYKE OF DUONG RIVER

Due to the complex nature of the hydrological and hydraulic regimes a Red River bifurcation
between Red river and Duong river, the Duong river reach at the entrance is threaten. In recent
years, erosion is often occurred with river bank and embankment protection works at this area, but
recently (12/2012) Xuan Canh embankment (at K1 +00 left dyke of Duong river) was eroded.
Therefore, a study to identify the cause of the erosion in the region is urgently needed. This paper
initially analyzes causes of erosion of Xuan Canh embankment basing on the survey data, and
mathematical simulation results.

Keywords: Channel erosion, river bank erosion
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