TAP CHi KHOA HQC & CONG NGHE CAC TRUONG PAI HOC KY THUAT & SO 74 - 2009

NGHIEN CUU SU THAY DOI CHE PO THUY LUC CUA SONG NHA BE
VA LONG TAU DO PAO KENH HIEP PHUGC BANG MO HINH TOAN SO
NUMERICAL STUDY OF THE CHANGE OF HYDRAULIC REGIME OF THE NHABE

AND LONGTAU RIVERS DUE TO HIEPPHUOC CHANNEL

Lé Song Giang, Nguyén Thj Phuong
Trueong Dai hoc Bach khoa, PHQG Ho6 Chi Minh

TOM TAT

Bai bao trinh bay cac két qua ban dau tinh toan sw thay déi ché do dong chay trén hai séng
Nha Beé va Long Tau do viéc mé kénh Hiép Phudéc ndi hai séng nay mang lai. Bé dénh gia sw thay doéi
nay, dong chay trén toan mang séng Sai Gon - Péng Nai da dwoc tinh toan bdng mé hinh toan sé két
hop moét va hai chiéu. Két qua tinh toan cho thdy mé kénh Higp Phutc sé lam téng ty 1é luu luong tir
séng ang Nai tai nga ba Nha Bé dé vao séng Nha Bé va g/am ty 1é Iwu long ré vao séng Long Tau.
Két qua tinh ciing cho thay kénh Hiép Phudc c6 xu the chuyén lwu luong tir Nna Bé sang Long Tau.
Vao thoi gian dinh 10 luu lugng nay co thé hon 300m®/s. Vao mua kiét lwu lwong chuyén ngang qua
kénh Hiép Phudc ciing co thé téi 60m’ls.

ABSTRACT

The paper presented primary study results of hydraulic change in the Nha Be and Long Tau
rivers due to Hiep Phuoc channel connecting these two rivers. For this purpose, the flow in the whole
Sai Gon — Dong Nai rivers system was computed using combined 1D — 2D numerical model. The
computational results show that Hiep Phuoc channel makes increasing the flowrate ratio into the Nha
Be river and decreasing one into the Long Tau river at Nha Be confluence. The computational results
also show that Hiep Phuoc channel has a trend to transfer the flow rate from the Nha Be to the Long
Tau. Durlngg flood peak, this flow rate can obtain a value over 300m*/s and in the dry season, it is
about 60m°/s.

I. GIOI THIEU thoi gian qua, 1 mé hinh toan sb két hop hai mo
hinh 1 va 2 chiéu di duoc ching t6i phat trién
[1, 2]. M6 hinh cho phép tinh dong chay dong
thoi trong toan by mang song, trong do céc
song 16n c6 thé d& dang duoc md hinh hoa bang
mo hinh 2 chiéu. M hinh nay di dugc sir dung
dé tinh toan dong chay mang song Sai Gon —
Pong Nai trude va sau khi dao kénh Hiép
Phudc. Muc dich ctia bai bao la trinh bay mét

Do ctra Soai Rap ndng, tau vao cang
Hiép Phudc trén song Nha Be hién phai chay
theo séng Long Tau. Pé rit ngan tuyén duong,
ddng thoi tranh khiic quanh ngd ba miii Nha Bé
va bén pha Binh Khanh, viéc dao kénh Hiép
Phudc, ndi tat tir song Long Tau qua Nha Bé da
duoc dé xuit.

Viéc mo ludng méi s& kéo theo su thay sO két qua tinh todn ban dau sy bién doi dong
do6i ché do dong chay va phat sinh nhiéu hé lui chay trén song Long Tau va Soai Rap do kénh
khac. Dé nghién ctru van dé nay, md hinh toan Hiép Phudc gay ra. Mot sb dic diém cuc bo cua
s6 1a mot cong cu kha hiru hiéu, dac biét & giai dong chay tai cac ctra kénh Hiép Phudc cling da
doan dau. Theo quan diém cua ching 0, dugc lam rd.
nghién cuu mot khu vuc cuc b nén dugc tién ALz A
hanh v&i mo hinh 2 hodc 3 chidu vi nhu vay |- MO TAMO HINH
méi c6 thé danh gia chi tiét cac vi tri nhay cam. Dong chay trong séng, néu coi 1a 1 chiéu,
Nhung mién tinh ciing phai du 16n dé diéu kién s€ dugc mo ta boi hé phuong trinh Saint —
bién khong bi tic dong cia bién dbi cuc bo. Venant 1 chiéu:

Hién nay nhiéu don i nghién clru trong nude A D
da c6 mo hinh 2 chiéu MIKE21. Tuy nhién su —+—==q, (1)
dung né dé tinh toan ca mang séng nhu Sai Gon a &

— Pong Nai ¢6 18 con la diéu khé khian. Trong
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Va néu coi 1a 2 chiéu, nd s& dugc mo ta
bdi h¢ phuong trinh Saint — Venant 2 chicu:
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Trong d6: n — muc’nuérc; Q, Avak -
luu Iwgng, dién tich mat cat uot va module Iru
luong ctia dong chay 1 chiéu; q va gs - nhap luu
[=pu -

vector luu lugng don vi cia dong 2 chi€u;

ciia dong 1 va 2 chiéu; q= [qx,qy

U= [uX U, ]T — vector van tdc trung binh chiéu

sau; D — d6 sau; f(q) va g(q) — 2 thanh phédn cua
vector thong lugng cta luu lugng don vi:

f(@)=a,U-ADaU/x  (5a)
g(a)=q,U~A,DaU/oy (5b)
va b(q) — vector ngoai luc:
_gDZ_n+M+fqy
X
b= o .7, ®)
n WX by
-gD—+——Aq,
oy p

V6i Ay — hé sd nhét rdi; f — tham sd
Coriolis; Tyx V& Tuy — hai thanh phan tng suat
tiép trén mét nude do gio; Ty VA Tpy — hai thanh
phan ng suat ma sat day.

Trong mé hinh, ma sat day dugc tinh
theo cong thirc Manning:

(%'%)Z ngzs ‘\/uf +u§(ux’uy)

Con hé s6 nhét rdi duge tinh theo cong
thirc Elder [3] tir van toc ma sat Ux:

A, =6u.D

(")

(8)

Céc phuong trinh (1) — (4) duogc giai theo
phwong phap thé tich hiru han. Déi véi dong 1
chiéu, ham 4n dwgc chon 1a A va Q, va duoc
tinh tai cac mat cit so le. Pbi voi dong 2 chiéu
ludi tinh t gidc phi cdu tric duoc sir dung,
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trong d6 myc nudc tinh tai cac nut, cac thanh
ph?m cua luu luong don vi tinh tai diém gitia
cic canh ciia phan t. Ludi tinh nay co kha
nang badm sat duong bo, dam bao d6 chinh xac
ctia 10i giai. Dong chay tinh bai 2 mé hinh két
ndi v6i nhau tai cac nit giao tiép ca theo luu
lrong 1an dong luong, dam bao viéc chuyén
tiép 2 md hinh dién ra mot cach tron tru. Do
gidi han ctia bai bao, chi tiét cua so d0 giai s&
khéng dugc trinh bay ¢ ddy ma co thé tham
khao trong céc tai liéu [1, 2].

I11. LUOI TINH VA CAC THONG SO

Hinh 1 13 so d0 ludi tinh mang song Sai
GOn — Pong Nai. Céac kénh rach trong phan mo
hinh 1 chiéu dugc chia thanh 1218 doan tinh
v6i 1422 mit cat va 164 nat. Cac song chinh 1a
DPodng Nai, Nha Bé, Long Tau... va ving cta
bién dugc chia thanh 4708 phan tir tir giac. Dia
hinh long sdong tham khao tur tai li€u cua Vién
Khoa hoc Thuy loi (KHTL) Mién Nam [5], con
dia hinh day bién duoc liy theo Hai dd [6].
Kénh Hi¢p Phudc dai khoang Skm, rong 220m,
siu 12m ciing dugc chia thanh 220 phén tir tir
gidc. Chi tiét luéi tinh khu vyc kénh Hiép
Phudc cho trén hinh 2.

Diéu kién bién cho bai toan duoc thiét
1ap nhu sau. Tai cac nut thugng luu ciia mo
hinh 1 chiéu, luu lugng d6 vao duogc ap dat:
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Hinh 1. Ludi tinh mang séng Sai Gon — Pong Nai
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Hinh 2. Luoi tinh khu vuc kénh Hiép Phuoc
Q=f(t) 9)

Tai cac nat 2 chiéu trén bién hd & ngoai
bién, muc thiy triéu cling duoc ap dat:

IV. KET QUA TiNH VA THAO LUAN

Céc tinh toan dugc thuc hién trén may
Laptop HP520 (Core 2 Duo 1,83Ghz) v6i bude
thoi gian At=3,6s. Toc do tinh toan kha tot. Dé
¢6 két qua tinh ctia 1 ngay chi mat khoang 20
phat may tinh.

Trudc tién, mo hinh dugc hiéu chinh theo
cac sb liéu do cua Vién KHTL Mién Nam [4]
trong khoang thoi gian 3 ngay, tor 28/12 toi
31/12/1993. Hinh 3 va hinh 4 12 dién bién muc
nude va luu lugng tai mot s6 vi tri trén mang
song tinh dwoc sau khi mé hinh da dugc hi¢u
chinh. Nhin chung két qua tinh kha phu hop véi

n=1,(ts) (10) s6 litu do va khing dinh do tin cdy cua md

Va aq,/on=0va oq, /on=0 (11) hinh.
A A Dé danh gia tic dong cua viéc md ludng
T : Y ¥ 9
rén bién ‘“ing . dong chay khi chua c6 va c6 kénh Hiép Phudc
9 = (122) trong 15 ngay trong mua li va mua khé theo
oq,/on=0 (12b) diéu kién ctia nam 2000 da dugc tinh toan. Hinh

Véi qn VA Q. - cac thanh phan luu lugng
don vi phap tuyén va ti€p tuyen vadi bién.

20 ‘ ‘ ‘ 20
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So6 gio tir 10g ngay 28/12/1993
Hinh 3. Muc nuée tai mét so diém trén mang song
a) Bién hoa trén s. Df)ng nai; b) Cat lai trén s. Df)ng nai;
¢) miii Ben do trén s. Sai gon; d) Vam lang ¢ cira s. Soai rap
(Puong lién — tinh toan ; Symbol — do dac [4])
1 1

S8 gidr tir 10g ngay 28/12/1993

anh diac trung cua dong chdy khu vuc kénh
Hiép Phudc dugc trinh bay trén cic hinh 5 va

T T T
0o, 24 48 72
Sb gidr tir 10g ngay 28/12/1993

0o, 24 48 72
Sé giir tir 10g ngay 28/12/1993

Hinh 4. Luu luong tai mét so mdt cat trén mang song
a) Phu an trén s. Sai gon; b) ngd ba Bén do trén s. Sai gon;
¢) Cat 14i trén s. Dong nai; d) Phudc khanh trén s. L.tau
(Puong lié‘l} — tinh toan; Sylmbol — do dac [4])
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Hinh 5. Dong chay khu vue 2 cira kénh Hiép Phuée lic triéu xuong

94



TAP CHi KHOA HQC & CONG NGHE CAC TRUONG PAI HOC KY THUAT & SO 74 - 2009

1 1 1 1 1 1

X 2 1A A J4
x S Ty 1€ van toc
41000+ X
.0 . —> 100cm/s
X X X
x X
X KRS e o
1 3 KONX “::“:‘*:f-:s
40500 ERSK IO Sy
X L ISP
1 7y e R DR D
! { |
* T 4
¢ t
40000 _» ) *
A i
£
\
A A 4
- A 2 !
39500

1 T 1
191000 191500 192000

T T T
196500 197000 197500

Hinh 6. Dong chay khu vie 2 civa kénh Hiép Phuéce lic triéu lén

Céc hinh trén cho thay ngang qua kénh
Hiép Phudc, khi tricu xuong mot phan dong
chay cta song Nha Bé chuyén qua song Long
Tau va nguoc lai, khi tridu 1én, mot phan luu
lugng ctia s6ng Long Tau ré qua séng Nha Be.
Céc hinh 7 va hinh 8 m6 ta qua trinh luu lugng
tai cac mat cit 6 - 9 (xem hinh H.2) ciing cho
thiy diéu nay. Sau khi c¢6 kénh Hiép Phudc,
bién do luu luong cua song Nha Bé phia trudc
nga ba ting va sau nga ba giam. Nguoc lai, bién
d6 luu lugng cta song Long Tau phia trudc nga
ba giam va sau ngd ba ting. Didu nay xay ra ca
trong mua il va mua kiét.

Théng ké 15 ngay dinh 1ii nim 2000 (tir
10/10 t&i 25/10/2000) théy, khi Iuu leong trung
binh t6i ngd ba mii Nha B¢ 1a 2870m?/s thi
44% (twong tng 1264m*/s) r& vao sdng Nha Bé
va 56% (1606m®/s) r& sang sdng Long Tau. Sau
khi c¢6 kénh Hiép Phudc, ty 1€ phan chia luu
lwong s& déu hon. Luu lwong r& vao séng Nha
Be tang 1én 47% (tuong tmg 1346m>/s) con luu
lwong ré sang Long Tau giam xudng con 53%
(1524m®%s). Tuy nhién, do kénh Hiép Phudc
chuyén hon 300m?s tir Nha Bé sang Long Tau
nén luu lugng trung binh sdng Nha Bé sau kénh
Hiép Phudc lai giam trd lai dang ké so véi khi
chua dao kénh (15,1%). Ngugc lai luu luong
trung binh song Long Tau sau kénh Hi¢p Phudc
tang 1én 14,8% so voi khi chua dao kénh.

Tuong tu, théng ké luu lwong 7 ngay
cubi thang 4/2000 cho thiy vao cubi mua kiét
kénh Hiép Phudc van chuyén 56m*/s tir Nha Bé
sang Long Tau (xem bang 1)
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Hinh 7. Luu luong tai cac mat cdt trén song
Soai Rap va Long Tau vao mua li
(Puong lién: hién trang; Puong gach: c6 kénh Hiép Phuoc)
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Hinh 8. Luu luong tai cac mat cdt trén song
Sodi Rap va Long Tau vao mua ki¢t
(Puong lien: hién trang; Puong gach: c6 kénh Higp Phuoc)
Ngoai su phan bd khong déu cia van toc
gitra 2 bo tai khu vuc ctia kénh (hinh 5 va hinh
6), tinh toan ciing cho thdy sy xuit hién cia
X04y nudc tai cira ra song Nha Bé vao cudi pha
triéu xuéng va tai clra ra song Long Tau vao
cubi pha trleu 1én. (hinh 9). Tinh todn ciing ghi
nhan van tdc 16n nhat trén kénh Hiép Phudc co
thé dat to1 gia tri khoang 80cm/s va xay ra trong
pha triéu xudng.
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a) Phia Nha bé b) Phia Long Tau
Hinh 9. Xody nudc tai cira kénh Hiép Phudc
V. KET LUAN

Két qua tinh cho thdy kénh Hiép Phudc
s& lam bién d6i o rét dong chay khu vuc. Luu
luong song Nha Bé tang trong doan tir nga ba
miii Nha Bé t6i ngd ba kénh Hiép Phudc va
giam tir d6 cho tdi bién. Trong khi d6 luu luong
song Long Tau giam trong doan tir nga ba mii
Nha B¢ t61 nga ba kénh Hi€p Phudc va tang sau
nga ba nay. Diéu nay c6 thé s& c6 anh hudng t6i

quy luat boi x6i ctia 2 con séng nay. Ddi véi
kénh Hiép Phudc, dong chay trung binh trong
kénh c6 hudng tr Nha Bé qua Long Tau véi luu
luong ¢ thé hon 300m*/s lic dinh 1i va gan
60m°/s vao cudi mua kiét.

Tinh toan ciing cho thdy hinh anh dong
chay cuc bd tai khu vuc cac cua kénh Hiép
Phudc, tir d6 co thé gitp phan dodn quy luat
dién bién ludng tai day.

Cubi cing tinh toan nay ciing cho thiy
viéc tinh toan chi tiét dong chay ciia ca mot
mang song twong ddi 16n véi do tin ciy cao la
kha thi. Hy vong diéu ndy s& md ra mdt xu
huéng méi trong nghién ctru cac van dé tuong
tu.

LOI CAM ON

Bai bao da duoc hoan thanh véi sy hd trg
kinh phi ctia Hi dong Khoa hoc Tu nhién. Cac
tac gia ciing cam on GS. Nguyén An Nién da
cho phép sir dung sb liéu dia hinh séng va sd
liéu do thay van.

Bdng 1. Luu liwgng trung binh tai cdc mdt cat trude va sau kénh Hiép Phuée (Luu lwong chay hudng

ra bién mang ddu dwong)

N , Luu lugng trung binh tai cac mat cat
Mua Phuong an 5 7 3 9 10
Hién trang 1403.8 1363.2 1017.3 1055.5 -
Mua 1o Céb kénh 1510.0 1157.9 878.8 1211.3 310.8
Chénh I¢ch +7.6% -15,1% -13.6% +14.8% -
Hién trang 88.6 74.0 263.4 273.3 -
Mua kiét Cé6 kénh 110.9 40.3 211.1 292.9 56.0
Chénh léch | +25.2% -45.5% -19.9% +7.2% -
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