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SU DUNG BE CA NHU KE MO HAN PAO CHIEU DONG CHAY DE
PHONG CHONG XOI LO TREN HE THONG SONG CUU LONG

Nguyén Nghia Hung, Lé Quin Quén, Pinh Quoc Phong
Vién khoa hoc Thay loi mién Nam

Tém tit: Vin dé sat 16 bo song trén hé thong séng Ciru Long hién dang la van dé bire xiic trong
xd héi, gdy mat én dinh an sinh cho nguwoi dan séng ven séng, dong thoi ciing la bai todn kinh té,
ky thudt khéng don gian. Néi dung bdi bdo gii thiéu cach lam mdi, sir dung hé thong bé nudi cd
(hay long cd) hién dang dwoc khai thac kha nhiéu ¢ trén séng Ciru Long lam két cdu néi gidm
dong chay tdc dong vao bo, qua dé giam thiéu dwoc sat 16 bo séng. Ap dung thanh céng gidi phdp
nay viea giam dwoc sat lo, vira tgo ra cong an viéc lam va kinh té cho vung, két cau than thién méi
trieong va chi phi khéng nhiéu, cé thé sir dung nguon kinh phi nha nuée va nhan dan ciing lam.
Két qua tinh todn cho thdy, long bé c6 thé giam vin téc ép sat bo va ddy dong chii luu ra xa bo.
Kich thuée bé dwoc lira chon dua trén su két hop gitta kinh nghiém nguwoi nuoi ca (vé do oxi hoa
tan, dong chay thich nghi, diéu kién san xudt) va sw én dinh trong chinh tri séng, tuy nhién khong
nén chon hé sé can miede qud 1om sé tac dung dén x6i dau khu vue bé cd va thay déi cdu triic dong
chay toan khu viec.

T khéa: Sat I6 bo song, Cong trinh bdo vé bo, Bé cd, Pong bang séng Ciru Long.

Summary: River bank erosion on the Mekong River system is currently a pressing issue in society,
causing instability in the welfare of people living along the river, and also a not simple economical
and technical problem. The content of the article introduces a new way of using the system of floating
fish houses that are currently being exploited quite a lot in the Mekong River as floating structures
(fish cages) to reduce the impact flow to the shore, thereby minimizing river bank erosion.
Successfully applying this solution both minimizes landslides, creates jobs and economy for the
region, environment-friendly structure and low cost, can use state and social funds together. The
calculation results show that the cages can be applied to the river sections to reduce flow rate and
direct main flow pattern away from eroded bank. The size of fish boat has to be selected base on
experience of fishery and flow reduction ratio (f), however, the flow reduction ratio should not be
exceed 0,7 because it cause erosion infront of fish houses area.

Key words: River bank erosion, river bank protection, Fishing houses, Mekong Delta.

1. PAT VAN PE Ciru Long c6 da c¢6 hon 123 diém sat 10 nguy
hiém véi tong chiéu dai khoang 231 km bd song

Hé thdng song Ctru Long nim & doan cubi db .q i
sat 10, trong d6 cd 65 diém sat 16 dac biét

ra bién cua song qudc té Mé Cong c6 chiéu dai i S NS
khoang 250 km tinh tir bién gidi Viét Nam nghiém trong véi tong chicu dai 101 km [7],
cong trinh bao vé bo song va kénh rach hién co

Campuchia dén ctra bién. Trong doan séng nay
khoang 136km dugc xdy dung, trong d6 chu

¢ tat nhiéu chd bi sat 16 va uy hiép rat nghigm ~ <704ng 10KM QUOC Xay dung, fro :
trong [3][4][5]. Theo két qua diéu tra cia Vién yeu‘}a ket Ca‘f ke m‘al ng}llen%, lfet h?p n}Ia
khoa hoc Thuy lgi mién Nam trén h¢ thong song nshlenfé ntra dimg, tuong dinh be tong cot thép.

Hau hét cac cong trinh bao v¢ bo song, kénh
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ECGELYCI  CONG NGHE |
loai két cAu nay déu c6 gia thanh cao, chi phi
cho gidi phong mat béng va vat tu 1on, dac biét
la cac cong trinh trén song 16n, gia thanh giao
dong tr 50+150tr/ 1m dai doc theo bo song bao
vé [6].

Do dic diém song c6 long song rong, dd doc hai
bén bo ¢ dang dung, voi vige dét bo roi b, nén
viéc bd tri cong trinh bao vé bd song véi dang
hang coc két hop voi bé nudi sé tao vu diém
chdng x6i 16 bo song.
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Hinh 1: So hoa cdc bé tri bé cd va tac dung
lén dogn song
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Pic diém be ca nudi ¢ trén song Ciru Long hién
nay can sy 6n dinh vé cac tru neo, dién nude dé
phuc vu sinh hoat va tao oxy cho cac 16ng be,
dong thoi dam bao méi truong nudc nudi o
ving thich nghi tét. Hau hét do han ché vé viéc
dau tu ha ting neo dé giir kién c¢b bé nudi, hau
hét cac ho dan thuong chon doan song can,
viing c6 dong chay lii nho, dan dén khi c6 be
nudi dé sinh dich bénh va 6 nhiém méi truong.
Qua diéu tra thyc té trén hé thong séng, & nhiing
vung nudi cd van tde dong chay tur 0,3+0,5m/s
(sau khi qua lyc can cia be) thuong tao ra do
thich nghi 16n, tao cho ca nhanh phat trién, dong
thoi dich bénh dugc han ché.

Trén co s nhu cau vé bao vé bo song, déng thoi
nhu cau vé tao ving nudi ca an toan, thich nghi,
bai bao nay nghién ctru phan tich céc giai phap
bé neo, va cac ving nudi ap dung bang tinh toan
mo hinh dé lua chon thich hop, dong thoi két
qua bai bao cho thay viéc ap dung long be dé
giam sat 16 ¢6 thé ap dung dugc kha nhiéu noi
trong ving DBSCL, qua d6 ¢6 thé giam thiéu

dau tu cong trinh bao vé bd va van ting dugc
sinh ké cho cac ho dan nudi trong thuy san. Cac
tinh toan dwoc ap dung cho doan song Binh
Hang Trung, thuéc huyén Cao Lanh tinh Dong
Thép, noi day ciing 14 noi co nhu cau di doi bé
c4 va phong chdng sat 16 nghiém trong cia tinh.

2. PHUONG PHAP VA TAI LIEU SU
DUNG NGHIEN CUU

2.1. Phwong phap nghién ciru
a. Phuong phap mo hinh

Pé danh gia sy tac dong ctia dong chay trudc va
sau khi c6 hé thong bé ca nudi, ching toi sir
dung mo hinh toan MIKE 3D cho bai todn thuy
luc dé tinh toan cho doan song, trén co s¢ dia
hinh khao ctu thue té do dac nim 2019 va cac
md hinh bé ca dugc thiét ké dua vao mo hinh
toan, cac bién tinh toan dugc 14y theo bién thuy
luc tir MIKE11 cho toan ving DPBSCL.
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Hinh 2: Khu viee tinh toan ap dung thir nghiém
bé cd dé phong chéng sat 16 trén mé hinh
MIKE 3, a) dia hinh khu viec va cac vi tri bién,
Vi tri hiéu chinh; b) ludi tinh toan

Mo hinh duogc thiét 1ap trén song Tién khu vuc
xa Binh Hang Trung, huyén Cao Lanh, tinh
Pong Thap voi chiéu dai voi chidu dai séng
khoang 10 km va chiéu rong song khoang 1 km.
Ludi ciia mo hinh 13 ludi phi cdu triic ba chiéu
v6i 5500 phan tir theo ngang v6i do phan giai
trung binh vao khoang 50 m va 8 phan tir theo
phuong ding (Hinh 2,b). Khu vuc mo6 phdéng
cong trinh duoc chia luéi v6i do chi tiét cao hon
vo1 d phan giai theo phuong ngang khoang 10
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m. S liéu dia hinh sir dung trong mé hinh &
khu vuc nghién ctru dugc vién Khoa hoc Thuy
lgi mién Nam do dac khdo sat vao thang
12/2019 (Hinh 2,a). Bién thuong ngudn duoc st
dung 1a chudi s6 liéu luu lwong trong khi bién
ha ngudn 1a chudi sb liéu myc nude (Hinh 2,a),
khu vuc cling dugc cac nhom nghién ctru trude
day theo doi [1].

Hé s6 Nash (NSE) (Nash and Sutcliffe,
1970)[2] duogc sir dung dé danh gia d6 chinh xac
ctia mo hinh toan duogc xac dinh bang cong thirc
Sau:

_ 4 Xa@h - Q6)?
NSE =1 31-1(Q6 —Q0)? (1)

Trong d6 Q, la sb lidu trung binh thuc do,
Q%, 1a 6 liéu mo phong tai thoi diém t, Q5 14
s liéu thuc do tai thoi diém t. Gia tri NSE thap
hon 0,5 cho thiy mé hinh mé phong kém hiéu
qua, trong khi NSE cao hon 0,5 cho thy két qua
mo phdng trung binh. Gia tri NSE cao hon 0,65
tuong ung voi md hinh moé phong tot va gia tri
NSE trén 0,8 biéu thi m6 hinh mé phong rét tét.
Do sir han ché ctia s6 liéu thuy vin, thity luc & khu
vue nghién ctru nén mo hinh 3D ban dau duge
hiéu chinh véi cac két qua ctia mé hinh 1D (Q, H)
trong thoi doan Iii thang 9 nam 2018 vai hé sb
Nash tuong (rng gitra m6 hinh 1D va moé hinh 3D
cho luu lugng va myc nudc tai vi tri mat cit a
(hinh 2,a) 1an luot 13 0,99 va 0,79 thé hién két qua
rat tot gitra mo hinh téng thé 1D va mé hinh chi
tiét 3D. Sau d6 mé hinh duoc kiém dinh véi s
liéu thuc do luu lugng va myc nudc trong thoi
doan 28/12/2019 - 31/12/2019. H¢ sé Nash két
qua cho luu lugng va myuc nude lan luot 14 0,97
va 0,90 thé hién mé hinh mé phong rat t6t thuy
luc cho khu vuc nghién ctru.

| KHOAHOC

|__CONG NGHE __

200003 'y

20 09 0200 0000 0990 00 00 20 09
0180007 0807 012 o7 0922 %037

Hinh 3: Hiéu chinh mé hinh 3D tir s6 liéu
ctia mo hinh 1D tai 09/2018
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Hinh 4: Kiém dinh mé hinh 3D tir 56 liéu
thyc do ngay 28 +31/12/2019

Sau khi mé hinh d3 hiéu chinh va kiém dinh
thiry lwc, mé hinh duoc sir dung dé mé phong
hoat dong cta cong trinh bao vé bd trong diéu
kién bién thuy lyc lti ndm 2011, Pay 1a mdt nam
lii 16n, dién hinh trén DPBSCL trong murdi nim
tro lai day.

M hinh dugc hiéu chinh, kiém dinh (trong pham
vi bai béo khong trinh bay) va sau d6 dua vao su
dung cho 4 truong hop tinh toan co ban nhu sau:

e HTO: tinh toan cho dong chay hién trang
(chua co be)

e KBI: tinh toan cho dong chay khi co6 be, voi
hé thdng can £=0,3 (cho phép 70% dong nudc
chay qua khu vuc c6 mat can).
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e KB2: tinh toan cho dong chay khi c6 be, véi
hé thong can £=0,5 (cho phép 50% dong nudc
chay qua khu vyc c6 mat can).

e KB3: tinh toan cho dong chay khi co be, véi
hé théng can £=0,7 (cho phép 30% dong nudc
chay qua khu vyc c6 mat can).

Dé phan tich van toc dong chay trudc va sau hé
théng bé nuoi, ching t61 lya chon cac mat cit
dai dién & cac vi tri phia trude khu vuc bé nudi,
& gitra khu vuc bé nudi va phia cudi khu vuc bé
nudi, dong thoi trén mdi mat cat lya chon 3 tang
(tAng mat, ting gitta va tang day).

b. Phuong phép tinh lyc neo theo tiéu chuan
thiét ké

Str dung cac tiéu chuin thiét ké hién hanh vé
moéng coc (TCVN 10304: 2014), tai trong tac
dong do song va tai trong tau 1én cong trinh thuy
(22TCN-222-1995), TCVN 8421:2010 cong
trinh thuy loi — tai trong va luc tic dung lén
cbng trinh do séng va do tau; TCVN 8421:2010
cong trinh thity loi — thiét ké cong trinh bao vé
bo.

2.2. Tai liéu sir dung

e Tai liéu dia hinh 06/2019 binh d5 chi tiét khu
vuc do Vién KHTL mién Nam thuc hién.

e Tai liéu dia chat h6 khoan tai khu virc nghién
ctu do Vién KHTL mién Nam thuc hién
06/2019.

e Tai liéu thay van duogc trich tir mé hinh tinh
toan MIKE11 D da dugc nghién ciru phuc vu
cho vung nghién cau mo hinh.

2.3. Mo ta khu vuc &rng dung giai phap

Khu vyc xa Binh Hang Trung thuoc huyén Cao
Lanh nam trén bo ta séng Tién & doan séng cong
tiép giap giita phia trén 1 thanh phd Cao Lanh
phia dudi 1a Cai Bé Tién Giang, noi ddy 1a mot
trong nhitng trong diém sat 10 bd séng ciia ving
PBSCL (xem hinh 2). Dién bién x6i 10 dién ra
hang nam véi téc do sat 10 rat 16n, dién bién
duong bo 1an sau trong giai doan 6 nam (2013-
2019) 1a 360m, dong thoi phia bén bo ta duoc bdi
lang va 1 khu vuc ao nudi va bé nudi ca.

Céc be nudi ca va ao nudi hién dang & khu vuc
bo 10i cia doan song cong, tao diéu kién ép
dong chay manh qua bo trai, noi dang dién ra
sat 16 manh. D& dam bao dugc on dinh cho
ngudi nudi ca va giam thiéu sat 16, chung t6i
nhén thiy can thiét phai ap dung giai phap beé
cé4, két hop véi nao vét khoi thong phia b 16i
s& dam bao duge su 6n dinh cho khu vuc.

Hinh 5: Dién bién bo séng theo cac nam va
khu viee be ca nuoi

Trén co sé nghién ciru khu vy, ching t6i dé nghi
ap dung giai phap bé c4 nhim giam thiéu sat 16 &
khu vuc phia trén rach Cai Béo, noi doan dau vao
khiic séng cong, dong thoi 1a doan hién cé tap
trung dong dan cu, chiéu rong song kha 16n chua
¢6 su anh hudng vé giao thong thuy, ving du kién
di doi bé c4 the hién ¢ trén Hinh 5.

......................................
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Hinh 6: Kich thudc cum bé cd va cdc bé nuéi nho

Khu vuc nudi duge phan lam 3 cum be, moi
cum goém 18 beé don két (dai x rong x cao= 8m
X 6m x 3,5m) v&i nhau, nhu vay kich thuéce moi
cum (dai x rong x cao= 48m x 18m x 3,5m),
phﬁn ndi trén mat nude 0,5m, phﬁn chim 3,5m,
voi hé sd can nude £=1.0 véi cac kich thuée ao
nudi nhu hinh v& sau. Cum beé duge bd tri doc
theo bd song (theo chiéu dai) va chiéu rong
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(18m) 13 chiéu theo mit cit ngang séng, hoat
dong nhu ke hoan luu véi do chim sau 3m tu
mat nudc.

3. KET QUA NGHIEN CUU

Luu tdc dong chay duoc trich xuét tir mé hinh
toan 3D v&i cac vi tri va ting nudc nhu da néu
& trén, dong thoi két hop véi huéng dong chay
mit so v6i phuong duong bo song, dé danh gia
su thay ddi trong ving ¢6 cum bé ca.

Dé c6 thé thiy rd tac dong 1én dong chay cia
cum be c4, chung t6i chon ba mit cat dai dién
cho khu vuc du an duoc lua chon dé tinh toan
bao gom:

e Mit cat MC1-1: Khu vuc dau beé ca
e Mit cit MC2-2: Khu vuc giira bé ca
e Mit cit MC3-3: Khu vuc cudi bé ca

Luu téc dong chay duoc trich tai cac vi tri trén
mdt cat twong ung véi cac 16p mat, 16p gilra va
16p déay, nhu hinh vé dudi day.

5 hoa_

Hinh 7: Cdc vi tri xem xét sy thay doi
cua dong chay

Tac dung gidam dong chay ép sat vao bo dugc
tinh toan trén mo hinh 3D cho thiy rat rd nét
(hinh 8), hé s6 can cang cao kha ning giam van
toc cang 10n, tuy nhién diéu nay dong nghia véi
viéc dau tu cong trinh déng coc neo cang 16n,
do vay tuy theo tung diéu kién cu thé dé lya
chon hé s can dong phu hop.

Khi hé s6 can £=0,7 (cho phép 30% lugng nudc
qua mit can bé) co tac dong manh dén dong chu
lwu va c6 kha ning ddy duoc dong chu luu ra xa
bo, tuy nhién, van tdc khu vuc giam manh
khong dam bao oxy va do thich nghi cua ca.
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Hinh 8: Cdc vi tri xem xét sy thay doi
cua dong chay

Két qua tinh toan cho thdy, van tbc dong chay
khu vyc trude bé khong thay d6i nhiéu va hé sb
can tang cho thiy khu vuc phia trude ké c6 xu
thé c6 dong quan lam ting dong chiy ven bd
(Hinh 9), khi thuy triéu va i cing rat tai thoi
diém 16/09/2011.
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Hinh 9: Két qua tinh todn tai MC1
vao lic thuy triéu rut (16/09/2011)

Tai mat cit 2 ¢ khu vuc giita bé, dong chi luu
ép sat bo khi chua c6 bé ca di dugc day ra giita
song, dong thoi dong sat bo da giam rd rét, tuy
nhién vén tc bo phai bén canh gia ting tiy theo
hé sb can cta dong nudc.
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Hinh 10: Két qua tinh todn tai MC2 vao lic
thiy triéu rit (16/09/2011)

Tai mit cit 3 cho thdy, dong chu luu duoc didu
chinh, bé c4 co tac dung huéng dong dé dong
chay phia sau be c6 dong chu luu ra xa bo hon,
dong chay ép sat b duoc giam di dang ké.
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Hinh 11: Két qua tinh todn tai MC3 vao lic
thity triéu rut (16/09/2011)
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Hinh 12: Két qua tinh todn tai MC3 vao lic
thiy triéu rut (16/09/2011)

Hinh 12 cho thay, van tdc trude be, giita song
va bo ddi dién trén cac tang nudc khong thay
d6i nhiéu, tuy nhién & ving giira bé va sau beé
co su thay doi dong chay rat rd rét, cu thé van
tdc giam tir 1,4m/s xudng 0,5m/s tiy theo timng
khu vuec.

4. KET LUAN VA KIEN NGHI

- Thong qua tinh toan mé hinh 3D cho thay,
chung ta c6 thé sir dung cum bé ca co tac dung
nhu ké mo han dao chiéu dong chay dé hudng
dong chu luu ra xa bd song, tuy nhién khong
nén sir dung hé sb can dong nudc cao s& giy tac
dong dong quan phia dau khu vyuc bé ca.

- Hé sé can dong khoang 0,3+0,5 cho tac dung
hiéu qua va it tic dong dén x6i dau khu vuc be,
va ha luu khu vuc be.

- Tac dong cua khu vuc bé c& lam giam van
tbc dong chay ép sat bo théng qua dé co thé
giam x0i 16 va tang kha nang bao vé bo ¢ nhitng
doan séng cong.

- Noi dung bai bao chua danh gia sy hiéu qua
trong nudi 1ong bé va tac dong cua cum bé vé
phia ha du khu vyc, chua tinh toan dén cac luc
neo bé dé co thé lya chon coc neo hay u neo, do
vay ching t6i kién nghi cho phép nghién ciu
chi tiét sau cho ting ving dé cé thé ung dung
giai phap nay mot cach tét nhat trong viéc bao
vé sdng Tién va séng Hau.

Loi cdm on

Két qua cua bai bao 13 san pham cua dé tai
DTDL.CN-48/18 thudc chuong trinh VIWAT
“Nghién ctru d& xuat giai phap chinh tri hé
théng song Tién, song Hau phuc vu phat trién
kinh té xa hoi bén virng ving dong bang song
Ciru Long”, tap thé tic gia xin tran trong cam
on B9 Khoa hoc Cong Nghé da tai trg kinh phi
dé khao sat, do dac va cong strc tinh todn phan
tich duoc thé hién tom tit trong bai bao nay.
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