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BAN TOM TAT

Noi dung chii yéu cta bai béo 1a tinh sy phan bd luu toc (u,v) theo chiéu sau z (v6i gia thiét luu toc
phan b6 theo qui luat logarith) sau khi da tinh truong luu toc trung binh (U,V) nho ép dung mot mé
hinh toan s6 2DH cho dong chéy trong doan séng Ganh Hao (tinh Bac Liéu). Két qua tinh (u, v) nay

duoc so sanh véi két qué do dac thuc té.

ABSTRACT

The main content of the paper is to determine the vertical distribution of two velocity components
(u,v) (using the logarithmic velocity distribution assumption) after having applied a depth-averaged
numerical model (2DH) to compute the depth-averaged flow velocity field (U,V) for the Ganh Hao
river (Bac Liéu province). These results of (u,v) calculation are then compared with the field data.

1. GIOI THIEU

Hién nay, viéc ap dung cac mo hinh toan sb
tinh truong luu tc trung binh theo chiéu sau
(goi tit 1a m6 hinh 2DH) di trd nén phd bién
khi nghién ctru cac bai toan dong chay trong
song va vung ven bién. Tuy nhién, két qua
nhan dugc tir cac mo hinh nay bi han ché & chd
chi xac dinh dugc truong luu téc trung binh
theo chidu sdu va truong Gmg suit tiép trung
binh do ma sat, chua dép ung dugc yéu cau
nghién ctru sau hon vé sy khoi dong va chuyén
tai bun cat trén day long dan.

Bai b4o nay trinh bay so lugc trude hét mot
mo hinh toan s 2DH dé tinh trudong luu tbc
trung binh ctia dong chay. Sau do, va cling la
noi dung chinh cua bai bao, dua vao gia thiét
phan bd luu tde trén phuong thing dung theo
qui luat logarith dé suy dién ra truong luu tdc
theo chiéu siu. Tiép theo, bai bao trinh bay
mot sb két qua so sanh giira luu tdc tinh toan
va luu tde do dac thuc té trong doan song Ganh
Hao (tinh Bac Liéu) v&i mot sb nhan xét va két
luén.

455

2. HE PHUONG TRINH MO TA DONG
CHAY 2DH

Hé¢ phuong trinh (PT) md ta dong chay la
hé PT Saint-Venant 2DH, bao gdm PT lién tuc
va hai PT dong luong theo hai phuong nam
ngang x vay, voi ba an s 1a chiéu sau nudc h,
luu téc trung binh theo chiéu siau U (theo
phuong x) va V (theo phuong y), khong ké dén
lyc Coriolis va tac dung cuia gio:
@+8(hU)+6(hV):O (1)
ot ox oy



o'U

o'U

oU oU ou 1 Oa Oh gan /
+U +V | Bt E, +g(—+—)+—4 UNU +V° =0(2)
ot ox oy p ox oy ox Ox h
ov. oV _orv 1 oV oV da  Oh A
—HU—+V—-—| E, —+E, — +g(_+_j+gTV U +v =0(3)
ot Ox dy p Ox oy dy oy h
Trong do: Trong do: ) . ’
p: khéi luong riéng cua nudc, g: gia téc trong us 12 van toc ma sat ddy, k = 0,4 1a hang s0 von
truong, Karman, z, la gia tri tuy thudc trang thai chay

n: hé s nham Manning, a: cao d6 day long
dan
E: hé s nhét réi, voi

E, theo hudng phap tuyén voi mit phing
truc X,

E,, theo huéng phép tuyén v6i mat phing
truc'y,

E,, va E,, theo huéng tiép tuyén voi mit
phang tryc x vay.

Khi dong chay dugc xem la dang huéng thi
Ew=E;y=Ey=Ex=E.

Hé PT (1), (2) va (3) duogc giai véi cac diéu
kién bién sau:

Trén bién bd séng, diéu kién bién la
thanh phan vén toc phap tuyén U,= 0.

Trén bién thuong va ha luu cua doan
song nghién ctru, diéu kién bién 13 cic duong
qua trinh luu lugng Q(t) va muc nudc h(t)
tuong tng.

Hé PT (1), (2) va (3) duoc giai béng
phiwong phép phan tie hitu han theo dang thiang
du gia trong ciia Galerkin ma chi tiét co thé
dugc tim thay trong [1].

3. Quan hé giira luu toc trung binh (U,V) va
sw phan bo luu toc theo chiéu sau (u,v)

Trong dong chay 6n dinh mét chiéu (theo
x) va mét thir nguyén (theo z), su phan b6 luu
tbc u theo phuong thing dung dugc chimg
minh 1a tuan theo qui luét logarith [3]:

u(z) = Sz
K z

o

“4)
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rdi 14 thanh nhin thay lyc (khi sé Reynolds
Re: = u:ky/v < 5, z, = 11,6v/ux), thanh nham
thay luc (khi Rex = usky/v > 70, z, = 30/k;, k; 1a
dd nham twong duong cta Nikuradse) hay
chuyén tiép (khi 5 < Rex < 70).

Luu tdc trung binh theo chiéu sdu U duoc
tinh nhu sau:

}t’udth j—l —dzfﬁ—[hln—ﬂ—(h z ):|

Z, 2, K z, K

;k{lng-l} )
K z,

T (4) ta cou./x =u/ln(z/z,), thay vao

(5) thi duogc:
h
= In—-1
In(z/z,) ( z, j
z
= wz)=———Inh— (6)
In(h/z)-1 z,
Chimg minh twong tu ta duoc:
V(Z) = — = 7
In(h/z,)-1 z,
4. AP DUNG

4.1 Tinh todn truong luu toc (U,V)

Mo hinh toan s6 2DH trinh bay & trén
dugc &p dung vao song Ganh Hao, doan chay
qua thi tran Ganh Hao (huyén Dong Hai, tinh
Bac Liéu). Poan séng nghién ciru c¢6 chiéu dai
khoang 3450 m. Trén doan song nay, mot dot
khao sat do dac thuy vian da duoc thuc hién
trong thang 4 nam 1998, trong do co6 viéc do
luu toc & 5 diém theo phuong thang dung va
muc nude tai mot s& mat cét. Nhiing Kkét qua
do dac noi trén dugc trinh bay chi tiét trong

[2].



Ludi tinh toan dwoc chia thanh 247 phan
tir hinh chir nhat (mdi phan tir c6 8 nit) va 2
phan tir hinh tam giac (mdi phan tir ¢6 6 niit)
(hinh 1). Cao d¢ long song dugc roi rac hoa
trén ban do dia hinh thuc va dugc ndi suy dé
tao ra ban dd dia hinh tinh toan. Céc diéu kién
bién cua doan song nghién cuu: bién thuong
luu 1a qua trinh luu lugng Q(t) (hinh 2), bién
ha luu 14 qua trinh myc nude h(t) (hinh 3). S6
lidu do dac dwoc lay tir 1 gio dén 24 gid ngay
16/4/1998.

Cac théng s6 nhu hé sd nhét rdi Ejj, hé
s6 nham n, d6 chinh xac trong qua trinh tinh
lap, s6 lan tinh 1ap cho phép, v.v... dugc chon
sao cho bao dam sy hoi tu va 6n dinh cia 1oi
giai s0.

Két qua tinh toan chi tiét dugc trinh bay
trong [1]. Cac hinh 4 va 5 dudi day trinh bay
két qua tinh truong luu toc trung binh (U, V)
theo chiéu sau tai thoi diém t = 5 gio (luc triéu
max, nudc chay tir bién vao) va t = 21 gio (luc
luu lwong séng max va triéu kém, nudc chay
tir séng ra). Van toc dong chay max tim thay 1a
1,84 m/s tai vi tri cach bo trai khoang 65 m va
cach bién ha luu khoang 700 m.

Hinh 1

Luéi phan tir hitu han cho doan song
Ganh Hao nghién ctru

Hinh 2 Dit liéu Q(t) ¢ bién thugng luu

457

Hinh 3

Dir liéu H(t) ¢ bién ha luu

Hinh 4

Hinh 5

4.2 Tinh todn sw phin bé lwu toc theo
phwong thing dirng

Nho cac biu thirc (6) va (7), c¢6 thé suy ra
gi4 tri van tc (u, v) tai tng cao d6 trong dong
chay. O day, chung t6i 1ay 5 cao do ké tir day
song ing véi z = 0,1 m; 0,2h; 0,6h; 0,8h va h,
phu hop véi cac d6 sau do dac thuc té.

C6 mot sb tac gia da dé nghi nhitng phuong
phap lién quan dén viéc xac dinh hai thong sb
Z, va ux trong (6) va (7) nhu Einstein (1950),
Swannee & Jain (1976), Brownlie (1981),



v.v... Piém giéng nhau cta cac phuong phap
nay la phai tinh thir dan trong qua trinh tinh
toan vi khong thé xac dinh truc tiép trang thai
chay r6i. Con diém khac nhau 1a c6 phuong
phap chi cho phép tinh hé sb ma sat f rdi suy ra
u- = U(f/8) " theo Darcy-Weisbach, cé
phuong phap cho phép tinh z, roi suy ra u. =
U/[In(h/z,) -1].

Cin cir vao yéu cau tinh toan, trong nghién
ciru nay chung toi sit dung phuong phap cia
Einstein ma ndi dung dugc trinh bay tom tat
sau day:

Einstein dé nghi 1iy z, = ky/30X = dgs/30X,
trong d6 X 1a hé s6 hiéu chinh ké dén trang
thai chay réi. Gia tri ctia X phu thudc ti s6 ky/3,
v6i & = 11,6 v/u« 1a chidu day 16p bién chay
tang. Sy thay ddi cua X theo ky/8 dugc Einstein
trinh bay dudi dang db thi [3].

Pé thuan tién cho viéc tinh toan bing may
tinh, duong cong X(k/8) dwoc xép xi dudi
dang cac ham so bac nhat nhu sau:

- Trang thai chay rdi thanh tron thiy luc
(R6i TTTL):

k/8<0,48 X= 2,424(k/5)+ 0,238
0,48 <k/5<0,61 X= 0,770(k/d) + 1,030
0,61 <k/8<1,00 X = 0,256(ky/3) + 1,344

- Trang thai chay rdi chuyén tiép (Ri CT):
1,00<k/8<1,50 X =-0,100(ky/8) + 1,700
1,50 <k/8<290 X =-0250(k/3) + 1,925

2,90 <kJ/5<6,60 X=-0,054(ks/5)+ 1,350
- Trang thai chay rdi thanh nham thuy lyc
(R6i TNTL):
6,60<k/6 X= 1,000

Trong tinh toan, lay dss = 0,02 mm dua vao
duong cong cép phdi hat trén day song tai vi tri
do luu téc dang xét.

Déi voi mdi thoi diém tinh toan, z, va u« duge
xac dinh theo trinh tu sau:

- Gia st trang thai chay rdi thanh nham
thity luc dé co X = 1.

- Tinh Zy = ks/30X = d65/30 véi ks = d65 =
0,02 mm.
- Tinh u = U/[In(h/z,) -1].

- Tinh 6 = 11,6 v/u-.

- Tinh ti 56 ky/8.

- Kiém tra trang thai chay: néu thoa thi
dimng tinh, néu khong théa thi tinh lai X voi gia
tri ky/8 tim duoc va kiém tra trang thai chay
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moi. Viéce tinh toan s€ duogc ding khi X khong
thay d6i sau hai 1an tinh lién tiép.

Céch tinh nay duogc ap dung vao 24 gid mo
phong véi mo6 hinh 2DH néi trén. Trong cac
bang két qua dudi day, cac dai lugng c6 don vi
nhu sau: z, (mm), h (m), z (m), U (m/s), u«
(m/s), ugo (M/s), Uginy (M/s). Sai s6 SS (%) duoc
dinh nghia nhu 1a ti sb (Uginh — Udo)/Ugo. Hinh 6
dudi day chi trinh bay két qua Gmg voi nhiing
giole (1,3, 5,7 gio, ...).

5.NHAN XET VA KET LUAN

So sanh giita két qua tinh va két qua do, co
thé rt ra mot s6 nhan xét sau day:

- Dong chay trong 24 gid mo6 phong la
dong chay rbi thanh tron thuy luc, khong co
truong hop nao 1a rdi thanh nham thity lyc nhu
thuong duoc gia dinh trong rat nhiéu tinh toan.
Day co thé 1a do kich thudc hat bun cat ¢ day
song rat bé (bun).

- Mic du sai biét giira két qua tinh va do
thay ddi tuy theo cao do tir ddy dén mat nhung
tai nhiéu thoi diém, sai sd gilia tinh toan va do
dac 1a c6 thé chap nhan duogc. Tat nhién c6 thé
diéu chinh mé hinh toén s6 2DH thém nita dé
cho két qua phu hop hon.

- Hinh dang hai profil van téc thuong
khac nhau ¢ phan gan mit nudc trong nhiing
thoi diém dong chay ddi chiéu (quanh khoang
6 gio, 12 gio, 18 gid, 24 gid). That vay, profil
van toc theo qui ludt phan b logarith luén ting
theo chiéu cao tir day song 1én mit nudc; con
profil dong chay thuc, do quan tinh cua dong
chay tir song ra bién hay nguoc lai, vin con
anh huong t6i khdi nudc trong song nén
thuong tao ra sy sai khac vao nhitng thoi diém
nay.

Dé ¢ thé dua ra mot két luan chic chén va
thuyét phuc hon vé viéc gia dinh sy phan bd
van téc theo phuong dung tudn theo qui luét
logarith trong song chiu anh huong triéu cling
giong nhu trong dong chay on dinh, can phai
nghién ctru thém moét s6 truong hop thuc té
nita. Piéu nay can dén sb liéu do dac profil van
tdc theo chidu sau trong nhirng séng chiu anh
huong triéu.



TAI LIEU THAM KHAO

1. Huynh Thanh Son (2005b). Nghién ctu
dong chay trong doan song Ganh Hao bang mo
inh toan sb 2DH. T uyén tdp Vién Khoa hoc
Thiy lgi Mién Nam 2004, TP. HCM, 2004, tr.

290-301.
1=01g | x=0267 | zz=0002 | * = 0007
h=84 | U=0242 |kss=0012] RS TTTL

z Udo Usinh =5(%)
0.30 0.258 0002 246
168 0.304 0.231 240
3.9 0.245 0.043 0.8
B.72 0.268 0.055 49
8.40 0.346 0.253 251

t=03g | x=0382 | z=0002 | w=0030
h=9.86 | U=1.072 |kss=0051] R TTTL

z Uds Utinh 55 (%)
0.30 0.673 0.888 3139
197 0.673 1027 526
3.94 0.779 1.078 5.4
7.9 0.736 1130 535
9,65 0.772 1.146 45.4

[m}
1=06g | ¥=0 |z=0002]w=004
h=1082| U=1740 |kJs=0081] Réi TTTL

z Ugo Utinh 25 (%)
0.30 1056 1435 EI
216 1.391 = 19.9
4.33 1512 1750 15.7
5.66 153 1.831 19.2
1082 | 1561 1,858 19.0

[m]
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U=E0F0Y = 0336 | 2= 0002 | w-=0.024
h=1085| U=0854 |kJ/e=0.041] RETTTL
z Ugo Utinh =5 %)
0.30 0.550 0702 27 6
217 0.693 0.819 18.2
434 0.791 0.859 T
368 0.905 0,500 0E
10.85 0.032 0.913 20
t=08¢g | ¥x=0329 | =0002 | w-=0022
h=10.04| U=0788 |k/6=0.038| REi TTTL
z Ugo Utinh 55 %)
0.0 0527 05T eE
201 0.765 0754 18
402 0.8a2 0792 10.2
5.03 0.540 0830 17
10,04 0.961 0642 12.4
t=11g | =039 | z,=0002 | w-=0037
h=027 | U=1325 |kss=0.063| Réi TTTL
z Uy Uinh Sa(%)
0.30 0.842 1103 31.0
1.5 1.056 1270 203
371 1.073 1333 242
742 1.090 1,396 6.1
527 1.173 1417 0.8
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t=13g | ¥=0260 | zp=0003 | u=-=0.005
h=98 | U=0185 |k5=0.009] R&i TTTL
z Ugo Utinh S5(%)
0.30 0.086 0.183 778
1.96 0.154 0.177 14.9
3.92 0.154 0.186 1.1
7.84 0.268 0.195 272
9.80 0.304 0.198 34.9
t=15g | ¥=0360 | zp=0002 | u=-=0.029
h=1068| U=1.066 |ks6=0.051] R TTTL
z Ugo Lkinh S5(%)
0.30 0.604 0.679 455
2.12 1.024 1.022 0.2
424 1.024 1.072 47
0.47 1.056 1.123 6.3
10.59 1.020 1.139 45
t=17 g | ¥=0367 | zp=0002 | u-=0.0H
h=11.13| U=1.129 |k 8 =0.053| R&i TTTL
z Ugo Utinh S5 (%)
0.30 0.842 0.928 10.2
2.23 0.652 1.082 227
4.45 1.090 1.136 4.2
8.90 1.020 1.189 9.1
11.13 1.101 1.207 9.6
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t=19g | %=025 | z=0003 | uv-=0.003
h=1049| U=0.103 |k/6=0.005] R&i TTTL
z Ugo Utinh S5 (%)
0.30 0.105 0.085 19.0
2.10 0.100 0.099 1.0
4.20 0.097 0.104 7.2
£.39 0.090 0.109 21.1
10.49 0.093 0.110 18.3
t=21g | x=0404 | 7y =0.002 | u=-=0.040
h=9.38 | U=1.442 |kJ6=0068| REi TTTL
z Udo Utinn S3(%)
0.30 1.081 1.200 11.0
1.88 1.276 1.382 8.3
3.75 1.295 1.451 12.0
7.50 1.314 1.519 156
9.38 1.412 1.541 9.1
t=23g | Xx=0426 | zp=0.002 | u=-=0.045
h=8.39 | U=1632 |k6=0078| R&i TTTL
z Udo Utinh S5(%)
0.30 1.197 1.369 14.4
1.68 1.398 1.563 11.8
3.36 1.444 1.641 13.6
B.71 1.376 1.719 24.9
8.39 1.528 1.745 14.2
Hink 6
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So snh giffa k€t qud tinh va kst qud do
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