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NGHIEN CUU UNG DUNG MO HINH TOAN VA CONG
THUC THY'C NGHIEM DANH GIA SU PHAT TRIEN CUA
HO XOI SAU HA LUU SONG HAU VA SONG VAM NAO

Tra Nguyén Quynh Nga'?, Lé Thanh Thuin'2, Huynh Céng Hoai'?, Nguyén Thi Bay'?

Tém tit: Phia ha heu séng Vam Nao hop heu véi song Hau, ngay 22 thang 04 nam 2017 dd xdy
ra mot vu sat lo lon lam anh hwong nghiém trong dén dan sinh va kinh té cia dia phuwong. Theo nhan
dinh ciia nhiéu chuyén gia thi dia hinh noi day c6 mét hé xéi sau gan bo, lam anh huong dén do doc
va dé on dinh mdi bo gdy sat 16. Trong bai bdo nay, phwong phdp mé hinh todan dwgc sir dung dé
ddnh gia sw phdt trién ciia hé x6i, dong thoi img dung dung cong thire thire nghiém dé tinh todan do
sdu I6n nhdt ciia ho x6i. Két qua tinh todn tir mé hinh cho thdy hé x6i phia ha lwu ngd ba séng phat
trién sau hon Im, réng hon 300m vé phia ha luu trong mét nam tinh todn, cé xu hwéng phdt trién
phil hop véi s6 lidu do dac va ciing phit hop véi két qua tinh todn tiv cong thire thiee nghiém (tinh
dige dg sau toi da hé xoi khoang 40m). Nhin chung nghién civu dd cho thdy sw phat trién theo thoi

gian va khong gian cua ho xoi.

T khoa: Sat 16, Song Héu, Séng Vam Nao, Ho x6i sdu, Mé hinh todn.

Ban Bién tap nhan bai: 08/4/2020

1. Giéi thi¢u

Van dé sat 16 da va dang 1a mot trong nhiing
thach thirc thu hat sy nghién ctru tir cac nha khoa
hoc. Pay 1a mot van dé khong don gian vi n con
phu thudc vao tinh dac thu cua diéu kién tu
nhién, dic diém hinh thai, ché do thuy lyuc, dia
chat nén,... Pong bing séng Cuu Long
(PBSCL) Ia mét vung triing do phu sa song bu
dap, v6i mang ludi song ngdi chang chit, nhiéu
ci lao, dia chét 10ng song yéu nén long dan dé bi
bién dong, vi vay sat 16 bo song la mot trong
nhiing nguy co anh hudéng 16n dén dén sinh noi
day. C6 rat nhidu nguyén nhan gy nén tinh trang
x01 16 lién tuc va nghiém trong nhu khai thac cat
qué mirc, do khai thac thuy dién & thugng ngudn
lam giam lwong phu sa, mit can bang bun cat
dan dén x6i 16, do hd x6i siu trong long dan. ..
Theo béo céo tir Uy hoi song Mekong [1], ving

! Truong Pai hoc Bach Khoa TP. HCM
2 Pai hoc Quéc gia Thanh phé Ho Chi Minh

Ngay phan bién xong: 20/5/2020

Ngay dang bai: 25/5/2020

DBSCL ¢6 22 hé x6i sau phan bé doc theo 2 hé
théng song Tién va song Hau (Hinh 1).

Hb x6i 1a mot qua trinh x6i sau do tac dong
cua tu nhién hodc con ngudi, vuot qua kha nang
chdng lai cua vat liéu day song giy x6i sau. HO
X061 giy tac dong xau dén dé, ha luu dap tran,
chan cau, him song, bo song, bo bién,... giy
thiét hai kinh té, co so ha ting va con nguoi [2].

Khi cac hd x6i sdu phat trién mé rong, tién
dan dén gan bo s& 1am mai bo tro nén dbc dimg,
hodc xuat hién ham éch, 1am cho khéi dat gay
truot ting 1én, dén gidi han thi sat 16. Dién hinh
1a su cb sat 16 bo song & khu vuc ép My Hoi, xa
M¥ H6i Boéng, huyén Chg Méi, tinh An Giang
ngay 22/4/2017 1a mét trong nhitng diém néng
sat 16 do c6 h6 x6i sau hinh thanh gan b, lam
nhiéu nha dé sup xudng song.

Céc nghién ciru trude ddy trén thé gidi vé

Email:tngnga@hcmut.edu.vn; ntbay@hcmut.edu.vn
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din bién hinh thai song bang rat nhiéu phuong
phép nhu phan tich tai liéu, do dac hién truong,
mo hinh vat 1y, mo hinh hoa, dién hinh nhu
Julien [3], Fischenich [4], Wang. C.H. va cdng
su [5], Johannesson va Parker [6], [7], Zolezzi
va Seminara [8], Frascati va Lanzoni [9],... Cac
nghién ctru lién quan dén co ché phat trién cua
hé x6i chii yéu la cac hd x6i duge hinh thanh do
cong trinh (tru cau, ké, dap...) nhu Guan D va
cong su [10], Hoffmans va Verheij [11], Masoud
va Mohammad [12],...chwa c¢6 nghién ciru vé xu
thé phat trién mot hd xoi tu nhién dudi tac dong
cta yéu t6 dong lyc hoc dong chay.

O Viét Nam, nhitng nghién ctru co ban vé
chuyén dong bun cat va hinh thai song chu yéu
mang tinh ing dung va phan tich hau qua nhu
nghién cuu cua Luvong Phuong Hau [13], Lé
Ngoc Bich [14], Lé Manh Hung [15].... dac biét
la nghién ctru ciia Pinh Cong San da dua ra cong
thtrc tinh chiéu sau 16n nhat cua hd x6i cuc bd
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trong long song tu nhién [16]. Cac nghién clru
nay ciing chua danh gia dugc xu thé phat trién
ctia h6 x6i ty nhién trong song.

Dé ting do chinh x4c cia nghién ciru, can
phai két hop nhiéu phuong phap khic nhau.
Cong thuc thuc nghiém la mot trong nhiing
phuong phap danh gia nhanh. M6 hinh toan c6
thé tiét kiém dugc thoi gian, kinh phi so v6i mo
hinh vat 1y va khao sat thyc dia, ma van cé cai
nhin tong quan va cu thé, chi tiét timg ving.

Do do, trong bai bdo nay, chung toi s€ ing
dung mo hinh toan dé nghién cru su phat trién
ctia hd x6i sdu tai ngd ba song Hau-séng Vam
Nao, dong thoi ing dung cong thirc thuc nghiém
dé tinh lai d6 sau 16n nhét cua hd x6i nay. Day s&
1a tién dé dé du bao anh huong cia hd x6i sdu
gan bo dén sat 16 bo trong tuong lai, gop phan
gitip cac nha quan 1y c¢6 cai nhin tong quan, dua
ra cac giai phap bao vé bo phu hop vai dic diém
cua dia phuong.

Kiwa Glpng

w Mekong River Commission

Hinh 1. Vi tri céc ho sdu ¢ DBSCL [1]

2. Phuong phap nghién ciru va thu thap so
liéu

2.1. Gidi thiéu mé hinh toan

2.1.1. Co 56 Iy thuyét mé hinh

Phuong phap mé hinh toan, cu thé 1a mé hinh
MIKE 21 dugc st dung chinh trong nghién ctru
nay. Trong mé hinh MIKE 21, tinh toan dong
chay va chuyén tai phu sa dua trén co s cia
phuong trinh dong luong, lién tuc va chuyén tai

phu sa, c6 tinh t6i ham s6 ngudn va dién bién
day nho gradient dong bun cat day va phuong
trinh lién tuc bun cat day [17].
H¢ phuong trinh dong lyc hoc md ta dong
chay hai chiéu di duoc tich phan theo chiéu sau:
Phuong trinh lién tuc:
Ch, OhT MY _hs Q)

ot ox oy
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Phuong trinh dong lugng:

oh oW O _ L on hp, R T 5

o ox 0Oy Ox p, Ox 2p,0x p, P, )
1(0Os S | O 0

| By 20 4 BT )+ L (W) + S

po[ et }ax< g 0T Y

ohv  Ohw 8hv2 on hép, gPdp T Ty
A ——Za S H, Y

ata T M ghay 0 2 P 2y 3

T )+=— T, )+, S
po[ax 6)1} (HT,) ( )

Trong d6 h 1a d¢ sau dong chay (h =n + d)
(m); 1 1 cao d6 muc nude (m); d 1a bién dong
cua do sau theo thoi gian (m);, 7 12 van tdc tai
dd sau trung binh theo phuong x, y (m/s); S 1a
lru lwong ngudn (m3/s/m?); p khdi lugng riéng
ctia nudc (kg/m?);z,,,7,, 13 ing sudt ma sat bé mat
theo hai phuong x, y (N/m?); 7,.,7,, 1a ing sudt

@

Trong d6 ¢ la ndng do bun cat trung binh
theo chiéu sau (kg/m?); u, v 1a cc vén toc dong
chay trung binh theo chidu séu (m/s); Dx, Dy la
hé s khuéch tan theo phuong x, y (m?/s); ZS la
tong lugng boi x6i (kg/m¥s); QL 1a luu lwong
ngudn trén mdi don vi dién tich theo phuwong
ngang (m3/s/m?); Cr. 1a ndng d6 luu lugng ngudn
(kg/m?).

Trong MIKE 21 MT, su bién dbi dia hinh day
theo thoi gian duoc cap nhat sau mdi mot budc
thoi gian tinh.

Khéi luong 16p day duoc cap nhat tinh theo
cong thirc sau:

6c_16
ay h 0x

ac
X ox

ac
EJF +

m'" =m™ +(D,— E)At+ (T,

’ -1,) ©
Trong d6 m 1a khéi lugng tram tich (kg/m?);
D la lugng boi (kg/m¥s); E 1a lugng x6i
(kg/m?/s); T 1a lugng tram tich di chuyén cua 16p
day (kg/m?/s); At 1a budce thoi gian tinh toan.
Bé day cua 16p day thir j xac dinh theo cong

thire:
2m

Pa,j

(6)

Trong d6 H 1a d6 day 16p day (m); M 4 tong
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ma sat day theo hai phuong x, y (N/m?); f la
thong sé Coriolis; g 1a gia toc trong trudng
(m/s?); A 1a hé s6 nhot r6i theo phuong ngang
(m?/s); Sxx, Sxy, Syy 12 ing suét tan xa song (N/m).

Phuong trinh chuyén tai phu sa lo limg dugc
mo ta nhu sau:

) hay(hD )+QLCL%+%ZS (4)

lwong tram tich (kg/m?); 1a mat do kho (kg/m?).

2.1.2. Thiét ldp mé hinh

Vung nghién ctru 1a nga ba song Hau, song
Vam Nao khu vuc tinh An Giang, dia hinh, bién
va vi tri tram thuy van Vam Nao dé tinh toan
trong mo hinh dugc thé hién nhu Hinh 2.

Khu vyc can phan tich két qua 1a hd x6i sau
0 nga ba song Hau va song Vam Nao, vi vay sé€
dugc chia ludi min hon voi khoang cach gitra
cac nut ludi 1a 15m, con cac khu vuc khac thi
ludi tinh s& dugc chia thua hon. Tong sb phan tir
tinh toan 1a 186.782 phan tir.

Vung tinh c6 4 bién 1ong, trong do bién VNI,
VN2 Ia bién luu lugng, bién VN3, VN4 la bién
muec nude cho mo hinh thiy lyc, mé hinh chuyén
tai phu sa ding céac bién tong lugng phu sa tai ca
4 bién nay. Cac bién tinh todn duogc trich tir mo
hinh 2D vung thugng luu, duoc ké thira dit lidu
tir dé tai “Nghién ciru xac dinh nguyén nhén, co
ché va dé xuét cac giai phap kha thi vé ky thuat,
hiéu qua vé kinh t& nham han ché x6i 16, boi ling
cho hé théng song Pong Bang Song Ciru Long”
[18] va dugc kiém tra lai v6i tram thiy vin Vam
Nao trong ving tinh dé dam bao d6 tin cdy cua
mo hinh.

S thang 05 - 2020



BAI BAO KHOA HQC

o 1172000
1170000
1168000
1166000
1164000
CHAU PHU
1162000

1160000

1158000

N\, 1186000 CHAL

e
o anq?u
'y

PHU TAN

THANII

A "
v

1165700
1165600
IV Vim Nao P
1165400
1165300
1165200
1165100
CHO MOI 1165000
1164900
1164800
1164700

1164600

| 1164500

- 1184400

530000

535000 540000 5450 664007 B35800

[m}

Hinh 2. Khu vuc nghién cvru va luoi tinh toan ngd ba séng Hdau - séng Vam Nao

Dic diém ciu trac dja chat tai khu vuc nay
duge mo ta trong Bang 1 cu thé nhu sau:
Bdng 1. Bdc diém dia chat ving nghién ciru
song Hdau - song Vam Nao [19]

Do day Phan bo cac cap phoi hat

. trong tung 16p (%)
16p (m) Hatcat Hatbui  Hat sét
Lép 1 3,6 10,4 15,1 48,5
Ldp 2 12,4 39,7 36,4 34,9
Lép 3 5,6 49,9 48,5 16,6

2.1.3. Hiéu chinh mé hinh

- Hé s6 Nash-Scutcliffe (NSE) va do léch
chuén cua sé liéu do dac (RSR) duoc dung dé
danh gia luu luong va myc nude gita thuc do va
tinh toan. NSE > 0,5 va RSR < 0,7 thi két qua
mé phong duoc danh gia 1a tot [20].

- Phan tram sai s6 (PBIAS) duoc 4p dung cho
s6 liéu phu sa lo ling boi vi s6 liéu do dac thua
va phan tan, h¢ s6 PBIAS c6 thé chi ra dugc mod
hinh tt hay kém [21].

M6 hinh duoc hi€u chinh trong 4 ngay tu
23/11/2017 dén hét ngay 26/11/2017 theo dit liéu
tir dé tai [18]. Két qua hiéu chinh luu lugong, myc
nudc tai tram Vam Nao trong vung tinh duoc thé
hién nhu trong Hinh 3 va Hinh 4.

Dir li€u phu sa tai tram nay duogc do 8 14n moi
ngay, két qua tinh toan va thuc do phu sa trung
binh ngay duoc so sanh véi nhau, thé hién trong
Hinh 5.

Két qua hiéu chinh cho thiy, myc nudc, luu
luong va nong do chat phu sa tai tram thiy vin
trong vung tinh tir mé hinh rat pht hop véi gié tri
thuc do. M6 hinh thuy luc dugc hi¢u chinh béng

hé s6 NSE va RSR véi két qua dat dugc kha tdt
(NSE >0,7; RSR < 0,4). M6 hinh chuyén tai phu
sa dugc hidu chinh bang sai s6 trung binh voi gia
tri dat duoc co sai sb khong qua 10%. Do d6, mo
hinh thity lyc va chuyén tai phu sa kha phu hop
dé mo phong va danh gia xu thé bdi x6i cho ving
nghién clru nay.

Q (ms) Hiéu chinh luu lugng tram Vam Nao
8000
NSE =0,79
RSR =0,32
6000
\
¥
*
4000 *
2000 Thyc do
==> =+ M0 phong
0
23/11/2017 24/112017 26/11/2017 27/11/2017

Hinh 3. So sanh luu lvong thuc do va tinh toan
tai tram Vam Nao

Muyc nuée  Hiéu chinh myc nwée tram Vam Nao
(m)2.5
NSE=0,81
2 R =0,38
1.5
|
1 1 % X%
Thyc do
05 == =+ M5 phong
0
23/11/2017  24/11/2017  25/11/2017 ~ 26/11/2017  27/11/2017

Hinh 4. So sanh muc nuwoc thuce do va tinh toan
tai tram Vam Nao
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Nong d9 phii sa lo limg tram Vam Nao
0.08

PBIAS =-9.2%
Thyc do M6 phong
0.06
E
%DO.O4
wn
wn
&=
0.02
0
23/11/2017 24/11/2017 25/11/2017 26/11/2017

Hinh 5. So sanh nong dé phit sa thue do va tinh
toan tai tram Vam Nao

2.1.4. Thiét ldp b thong sé6 mé hinh

a. Bo thong s6 mo hinh thuy lyc

Sau khi thyc hién hiéu chinh, b thong s6
thuy lyc nhan dugc nhu sau:

- Budce thoi gian: 30s;

- Piéu kién ban dau: muc nudc 1a 0 m, van
tdc tai thoi diém ban dau 0 m/s;

- Diéu kién bién: cdc bién VNI va VN2 1a
bién luu lugng va bién VN3 va VN4 1a bién muc
nuée duoe trich xuét tir két qua thuy lyuc trong
dé tai [18].

- Hé s6 Manning M 1a thong s6 duoc sir dung
cha yéu dé hiéu chinh mé hinh. Sau khi hi¢u
chinh hé s6 Manning duoc 13y tuyén tinh theo do
sau voi gia tri dao dong tir 20-65 m'?/s.

b. Bo thong s6 mé hinh chuyén tai phu sa

- Piéu kién bién: nong d6 phu sa tai cac bién
duoc trich xuat tir két qua mo hinh tai 4 vi tri
bién VN1, VN2, VN3 va VN4.

- Bo thong sb tinh toan dién bién day va
chuyén tai phti sa cho khu vuc nghién ciru dugc
trinh bay cu thé trong Bang 2.

Bang 2. Bé thong so tinh todn van chuyén phii sa ving nghién ciiu

Théng s6 Ky hi¢u Pon vi Gia tri
¢ e ws1 = 0,004
Van toc lang dong Ws m/s ws2 = 0,05
ws3 = 0,09056
Lop 1 0,3
Ung sudt tdi han o Lop 2 N/m? 0.35
X0i
Lép 3 0,4
Ung sua} ’tm han o N/m? 0.05
boi
Lop 1 2x106
Téc do x6i Eo Lép 2 kg/m%/s 5%10
Lop 3 5%10°3
Do nham day kn m 0,0005

2.2. Cong thirc thuc nghiém

C6 nhiéu nghién ctru vé cong thirc thuc
nghiém tinh toan vé x6i 16 [22-25]. Tuy nhién
cong thirc thuc nghiém khong thé ap dung cho
toan bd cac nhanh sdng ma tuy thudc vao dac
diém cua ting ving v6i nhitng hé sé kinh

nghi¢m dang tin cdy. Nghién clru nay da ung

TAP CHI KHI TUQNG THUY VAN

dung cong thuc thuc nghi¢m cua tac gia Pinh
Cong San [16] dé tinh d6 su 10n nhét cta hd x6i.
Cong thire nay dugc xay dung riéng cho cac hd
x6i dic trung & PBSCL, rat phu hop véi ving
nghién ctru trong bai bao nay. Quy trinh thiét 1ap
cong thue thuc nghiém dua trén phép phan tich
thtr nguyén theo dinh ly Releigh nhu Hinh 6:
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Phan tich cac yéu td co ban quyét dinh chidu sau h x6i

l

Thiét 1ap méi quan hé giita cac yéu t6 theo dinh 1y Releigh

I

[ Hmax - f(R, Va )85 d; m, Kl; Kls (13)

l

Str dung cac gia tri thucdo R, V, B, d, m ¢ ving PBSCL

l

[ Thir din a5 d& suy ra (M/d)® ]

-— J J

[ Tim tuong quan R? gitra ti s6 H,,,./H va (M/d)™ ]

[ Viét phuong trinh hdi quy tmg v6i a5 da chon va K, K, ]

[ Tinh H,,,, cho hb x6i ]

Hinh 6. Quy trinh xdy dung cong thirc thuc
nghiém
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cita bidu thire 2 =58 [+ ()7 1a gid tri
M/d tng véi mii a3 khac nhau; Huax (td) 12 chidu
sau hd x6i 16n nhét tinh tir myc nude ing véi luu
luong tao long (m); Hma/H (td) 12 gi4 tri thuc do.

Dé tinh duoc két qua Hmax phai tim dugc hé )
Ki, Ko, va os. Pé tim dugc cong thuc thuc
nghiém cuy thé cho PBSCL n6i chung va ¢ Vam
Nao noi riéng can sur dung s6 liéu thue do cua 22
hé x6i (vi tri nhu di trinh bay ¢ Hinh 1).

Tién hanh thir dan h¢ sb s, tir d6 so sanh h¢
s6 trong quan R? giira bién (%l)m3 tinh toan va
gia tri thuc do Hma/H (td), két qua trinh bay
trong Bang 3. Chon hé s twong quan 16n nhat
ung véi az. Truong hop nay gia tri az = 1,5 duoc
chon vi né cho gié trj 16n nhat ctia R 14 0,9227.

Bang 3. Bang tinh twong quan giita bién
M\ %3

Cong thuc dya trén phép phan tich thu (E) tinh toan va gia tri thuc do Hya/H (td)

nguyén theo dinh Iy Releigh dia vao cac s6 liéu
thue do c6 anh hudng dén hd x6i cuc bo nhu yéu
td dong chay (d6 16n cua dong chay, phan bd
dong chay theo thoi gian), yéu t6 1ong dan (kha
ning chéng x6i cua long din, mai déc cua long
dan) cing vai cac yéu t6 luc tac dong giita dong
chay va long dan (xung luc ciia dong chdy, hinh
thai va can bang bun cat) tir d6 lya chon cac yéu
t6 co ban va quyét dinh dén chiéu sau hd x0i.

Cong thuc thuc nghiém dugc sir dung trong
bai bao:

2 _|as
1+i2

(7

V2 .
Hmasx _ K ZkEsm(ﬁ)

R 1 P + K,

as
H M (8)
hay fmax — g [_] K
Y 1la + K .
Trong uu « iv 1uu 1uvug wo wong wl CAC

diém tinh toan (m?/s); F 1a dién tich mat cit ung
v6i muc nude tao 1ong (m?); B 1a chiéu rong mit
cit tai muc nudc tao long (m); R=H=F/B la
chiéu sau trung binh mit cit trude doan gip
khuc; V 13 van tdc tng véi luu lwong va muc
nudc tao long (m/s); d 1a duong kinh trung binh
hat cat 1ong dan (mm); B (d0) va B (radian) la gia
tri goc hudng vao bo cua dong chay; i 1a do déc
trung binh tir bd song dén day hd x6i; M 1a gia tri

Hésbas 25 2 1,5

R 085 090 092 083 042 024

Hinh 7 biéu dién twong quan R? giira bién
()" (tinh todn va gié trj thue do Hua/H (td). Gid
tri Ki va K» theo phwong trinh hdi quy voi as =
1,5 1an luot 14 3,72 va 1,11.

Twong quan giita 2 bién (M/d)!S tinh
toan va gia tri thwe do Hmax/H (td)
2.50
€200 1 //
m 1.50 2 .
EPPoRll, y=372x+1.11
::E 0.50 R2=0.9227
0.00
0.00 0.10 0.20 0.30
(_\Ud)l.s

Hinh 7. Twong quan gitta 2 bién (y)l'stz'nh toan

d
va gia tri thuc do Hna/H (1d)
Vay cong thtrc thuc nghiém dugc xay dung

tir cong thirc (7) dé tinh chiéu sdu hd xo6i 16n nhit
1a

V2 . 2
[kasln(ﬁ) L 1'5
d

+ 1,11

Hmax _ 372 1+i2
—_— ’

)

3. Két qua va ban luan
3.1. Két qua tir mé hinh MIKE 21

TAP CHi KHI TUQNG THUY VAN
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Mo hinh sau khi hi€u chinh dugc ng dung
dé mo phong cho nam 2013.

Van toc dong chay trén séng Vam Nao tuong
dbi 16n, van tdc 16n nhat dat khoang 0,6 dén 1,5
m/s ndm 2013 (Hinh 8).

Van téc dong chay trén song Hau, phia
thuong luu cua song Vam Nao, 2 bén bd huyén
Phu Tan va huyén Chau Phu, dat khoang 0,1 dén
0,3 m/s.

Dong chay song Hau va song Vam Nao sau
hop luu, van toc kha 16n (dat dén 1,6 m/s), day
la m@t trong nhitng nguyén nhan gay ra x6i sau
& ngd ba sdng ndy, co6 nguy co anh huong dén
sat 16 bo.

PHU TAN

0.1

CUAU PIIU

CHO MOIL

H}‘nh 8. Van tég dong chay khi dong chay
xuong manh nhat trong nam moé phong 2013
Su phat trién ctia hd x6i Vam Nao dugc phan
tich qua mirc do bién d6i day sau mo phong 1
nam. Két qua tinh toan bdi, x6i day dugc thé hién
trong Hinh 9, trong d6, mau do thé hién cho hién
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tugng x6i (gia tri 4m) va mau xanh thé hién cho
hién tugng bdi (gia tri duong). Trén séng Hau
doan thuong luu song Vam Nao xay ra boi lang
v6i téc do nhe, khoang 0,1 m/nim. Trén séng
Vam Nao va sau nga ba song Hau - sobng Vam
Nao, xay ra x6i day la chu yéu, téc do x6i day
khoang 0,8 - 1,5 m/nam.

Vé phia ha luu, sy dich chuyén va bién d6i
day, su phat trién ciia hd x6i dién bién kha phuc
tap. Theo két qua tinh toan, muc d6 x6i day thém
khoang 1m/ nim. Dia hinh nén nam 2013 dugc
dung dé tinh mé hinh c¢6 2 hé x6i, 1 hd x6i 1on &
vi tri hop luu cta 2 song (sau 39m) va mot hd
x61 nho thudc song Vam Nao (sau 32m). Sau
mot nim mo phong, két qua cho thiy hd x6i nho
trén song Vam Nao ¢6 xu huéng dich chuyén
gan 100m vé phia song Hau, mé rong hon va
nhap vao hé x6i 16n; hd x6i 16n thi c6 xu hudng
mo rong hon vé phia ha luu khoang 300m va sau
hon, lac nay dat 4o sau 40m, dia hinh sat bo sau
hon 20m va rat dc (cac dudong binh do rat sat
nhau).

Xu huéng phat trién ctia hd x6i nay ciing phu
hop véi dit li€u dia hinh do dac da thu thap duoc
tir Vién Khoa hoc Thuy loi mién Nam (dit liéu
dia hinh nam 2013 va 2017) (Hinh 10). Nhin vao
dia hinh ndm 2017, hé x6i 16n c6 bé ngang hon
300m va sau 42m, hd x6i nho trong dia hinh do
dac nam 2013 d4 dich chuyén ra khéi séng Vam
Nao, nhap hén vao hd x6i 16n.

Data File: bedlevel_VamNa02013_after 1 year.dfsu
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Hinh 9. Dia hinh day sau mé phong boi, x6i 1 nam (nén dia hinh 2013)
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(m] Data File: dhMHT_VamNa02013_bo chua sat.dfsu (m Na02017.dfsu
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Hinh 10. Pia hinh day thuc do nam 2013 va 2017

Thuc té, & x3 My Hoi Pong, huyén Cho Méi,
tinh An Giang, dot thang 4/2017 da xay ra sat 1o
nghiém trong, 1am trdi nhiéu nha dan xudng day
song, anh huong dén doi song dan sinh & khu
vuce nay. Nguyén nhan dugc nhén dinh 14 do nam
0 vi tri hop luu ctia dong chay, 1a ving giao thoa
giita 2 ché d6 thiy lyc tir song Tién va séng Hau
nén dong chay manh, két hop vai dia hinh c¢6 hd
X0i su & sat chan bo, 1am tang d6 ddc mai bo, lai
thém tai trong nang nhu nha dan, duong giao
thong,... dd gop phan 1am b thém mat 6n dinh
va nhanh chong sat 16. Nhan dinh nay da duoc
lam sang to bang cac danh gia két qua ciia mo
hinh sau 1 nam tinh toan khi hd x6i c6 sy phat
trién theo xu hudng gy bat loi dbi véi su 6n
dinh cua bo song.

3.2. Tinh todn dé siu lén nhit ciia hé xoi

Ung dung cong thiic (9), véi cac thong sb dic
trung ctia hd x6i Vam Nao véi s6 liéu mé phong
nam 2013 nhu sau: Luu lugng tao long Q =
11172 (m?/s); Dién tich mat cit Gtmg v6i muc
nuée tao long F = 11051 (m?); Chiéu rong mit
cit tai muc nudc tao long B =488,57 (m); Chiéu
sdu trung binh mat cit trudc doan gap khuc R=
H =F/B=22,62 (m); Van toc tmg v6i luu lugng

va myc nudce tao long V = 1,5 (m/s); Puong kinh
trung binh hat cat long dan d = 0,046 (mm); Gia
tri goc hudng vao bo cua dong chay =32 (d9);
Do dbc trung binh tir bd song dén day hd xo6ii=
0,06.

Tir d6, tinh dugc Hma = 40,08 (m). Sai s6
trung binh gitra tinh toan va thuc do tai vi tri hd
x01 nay la E% = 2,78%.

Tuy nhién, cong thirc thuc nghiém nay chi
tinh toan cho do sau hd x6i cuc bd khi da phat
trién 6n dinh va cong thirc nay ciing c6 han ché
1a chua phan anh duoc qua trinh phat trién cta hd
x0i1 [16].

4. Két luan

Két qua phan tich cho thdy hd x6i Vam Nao
ngay cang phat trién trién sdu hon (1 m/nam) va
¢6 xu huéng mé rong vé phia ha luu va mé rong
vao bo. Cu thé mé phong tir mé hinh toan trong
mot nam da chi ra réng hd x6i nay phat trién sau
hon 1m, rong hon 300 m vé phia ha luu, phit hop
xu hudng phat trién thuc té tir do dac do sau day
ctia hd x6i: trén 40 m vao ndm 2013 va hon 42 m
nam 2017 va phu hgp véi tinh todn do sau lon
nhit cta hd x6i tir cong thire thuc nghiém.

Loi cdm on: Nghién ciu nay duoc tai tro boi Truong Pai hoc Bach khoa, PHQG-HCM trong
khuén khé dé tai ma so T-KTXD-2018-108. Chiing téi xin cam on Truong Pai hoc Bdch khoa,
PHOG-HCM di hé tro thoi gian, phiong tién va co sé vit chdt cho nghién ciru nay.
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Application of mathematical models and empirical formulas to assess
the development of the scour hole at the lower section of the Hau and
Vam Nao river

Tra Nguyen Quynh Nga'?, Le Thanh Thuan'?, Huynh Cong Hoai'?, Nguyen Thi Bay'?
"Ho Chi Minh City University of Technology
2Viet Nam National University Ho Chi Minh City

Abstract: Downstream of the confluence of Vam Nao and Hau rivers, on 22 April 2017, a large
failure riverbank severely affected the local residents and economy. According to many experts,
the bed river here has a scour hole near the riverbank, affecting slope stability causing landslides.
In this paper, the mathematical modeling method is used to evaluate the development of the scour
hole, while also applying empirical formulas to calculate the maximum depth of the scour hole.
Results from model calculations showed scour hole downstream of the confluence developed
deeper than Im, wider than 300m downstream in a calculated year, tends to develop in accor-
dance with the measurement data and also suitable with the calculation results from the empiri-
cal formula (the maximum depth of scour hole about 40m). This research has generally shown the
temporal and spatial development of scour hole.

Keywords: Bank erosion, Hau river, Vam Nao river, Scour hole, Modeling.
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