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TOM TAT:

Béo cao nay trinh bay mét mé hinh toén
tinh chi tiét dong chay thoét nuwéc trén lwu
vwe Nhiéu léc - Thi nghé. Dong chay trong
céng dwgc mé hinh hod la dong 1D trong khi
dong chéy trén méat duoc mé hinh hoa bang
mé hinh tich hop 1D+2D. Dong 1D dwoc gidi
ter phwrong trinh Saint-Venant con dong 2D

dwoc gidi tir phwong trinh nuwéc néng.
Phuong phéap thé tich hdu han duoc st
dung.Viéc két néi cac mé hinh thanh
phdn cing dwoc quan tam x& ly. Ap
dung thdr nghiém cho Iwu vire Nhiéu 16c -
Thi nghé cho thdy mé hinh cé thé dép
tng duoc céc yéu cau thuc té.

Tor khoa: M6 hinh 1D/1D+2D, mé hinh tich hop, ngép lut do thi, Nhiéu Iéc — Thi nghe.

1. GIOI THIEU

Nhiéu d6 thi cta Viét nam ciing nhur trén thé
gigi thuong xuyén bi ngap lut. Nude trong céc
khu d6 thi khi d6 khong chi chay trong cdng
Ngam ma con tran trén mat dat. Tinh toan dong
chay khi xay ra ngap can phai quan tdm tinh
ddng thoi toi ca 2 hinh thirc chay nay. Hién nay
trén thé gioi, tiy theo cach tinh dong chay trén
mat ma cac mo hinh dugc chia lam 2 loai. D6 1a
mo hinh 1D/1D [1, 3, 7] trong d6 dong chay
trong cong 1a mot chiéu (1D) két hop véi dong
chay mét chiéu (1D) trén mit va mé hinh 1D/2D
[4, 6] trong d6 dong chay trong cong 1a mot
chiéu (1D) két hop vai dong chay hai chiéu (2D)
trén mat. Mo hinh 1D/1D ¢6 uwu diém 1a don
gian nhung chi phu hop khi xac dinh dugc
duong dong cta dong chay trén mat dét ([2, 8]).
M6 hinh 2D mé phong t6t hon dong chay trén
mit nhung bi han ché & kha nang ap dung cho

bai toan quy mo 16n do han ché vé niang lyc may
tinh. Thuc té tai Viét nam, viéc tinh toan dong
chay thoat nudc d6 thi mai chi dung lai ¢ mo
hinh 1D/1D ([13]).

Bai bao nay gidi thi¢u mot mo hinh méi, mé
hinh 1D/1D+2D. Dong chay trong cbng duoc
xem la dong 1D. Trong khi d6 dong chay trén
mit dat & tung khu vuc cu thé duoc xem 1a 1D
hodc 2D tuy diéu kién chay. V&i cach tiép can
nay, wu thé cua timg loai mé hinh duoc sir dung
mot cach hgp 1y va mo hinh cho phép mé phong
dong chay ngéap lut d6 thi & quy mo 16n nhung
van ¢6 muc do chi tiét cao & nhiing khu vuc

quan tam.

Trong mé hinh, dong chay 1D trong cdng va
trén dudng, giéng nhu dong chay trong kénh ho,
dugc mo ta bdi phuong trinh Saint-Venant va

dong chay 2D trén cac vung ngp, gidng nhu
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dong chay 2D trong hd ao, dugc mod ta boi
phuong trinh nudc néng. Cac phuong trinh nay
dugc giai bang phuong phap thé tich hitu han
v6i so d6 phan rd gidng nhu céc so d6 duoc
trinh bay trong cac tai li¢u [9, 10]. Tuy nhién
dong trong céng va dong trén mat dudng twong
tac chdt ché vdi nhau nén mét giai thudt c6 tinh
6n dinh 6t hon da duge duoc phat trién dé tinh
2 dong chay nay. Trong moé hinh cling c6 céac
kénh hé dwoc md hinh hoa bing mé hinh 1D
nhung duoc gidi theo phuong phap dugc trinh
bay trong tai lidu [10] nén s& khong dugc nhic
lai ¢ day.

Mo hinh dugc ap dung thtr nghiém cho Iuu
vuc Nhiéu 16c - Thi nghé (NLTN), Tp. H6 Chi
Minh (Tp.HCM) va cho két qua kha quan.

2. PHUONG PHAP
2.1. Phwong trinh co ban

Dong chay trong cong duoc coi 1a 1 chidu va

duogc giai tir phuong trinh Saint — Venant:

A AR

Stz 0 1)
D o(Q? & (o][e)
E+E(TJ+QA£+9A E -u,q, =0(2)

Dong chay trén mat dét, khi c6 hudng rd rang
nhu khi chay trong hau hét cic duong phd, ciing
duoc coi 1a 1 chidu va duge giai tr (1). Tai cac
khu ngap c6 hinh hoc phtic tap, khong r6 hudng
chay chu dao, dong chay duoc xem 13 hai chidu

va dugc giai boi phuong trinh nudc ndng:

g
6t + Vq - qv (3)
L+ VF(a)-bla) @

Trong d6: n — muc nudc; Q, A va K — luu

luong, dién tich mat cit udt va module luu

lugng cua dong chay 1D; g and uj — luu lugng
nhap luu va thanh phan véan téc doc truc dong
chay cua Ivu luong nhap luu;

q :[qx,qy]T =DU - vector luu lugng don vi
cia dong chay 2D; U :[ux,uy]T — vector van
tc trung binh chiéu sau; D — chiéu sau nudc; V
— toan ti vi phan; F(q) — vector thong luong
cua luu lugng don vi; va b(q) — vector ngoai

Iue.

Vector thong luong, F(q), va vector ngoai

luc, b(q), c6 dang:

i ):{qXU—AHDaU/GX} ©)

q,U - A,Dau/dy

(0)- —gDon/ox—(zy — 1, )/ p+ fa, +u,q, )
—~gDan/ey - (r, ~ 7, )/ - fa, +v,0,

Trong d6: f — tham s& Coriolis; (Twx, Twy) —
hai thanh phan cua ung suét tiép trén mat; (Tox,
Thy) — hai thanh phan cua tng sut tiép trén day;
An — d6 nhét r6i; Gy va Ua, Va — luu lugng nhap

lru va hai thanh phan van tdc cua no.

Viée sir dung bién dién tich mat cit uét A
trong (1) 1a nham gitr phuong trinh nay & dang
bao toan, dong thoi tao ra kha ning sir dung
phuong trinh nay dé tinh dong chay trong cong
O trang thai c6 ap.

Luu lugng hinh thanh tir mua trén cac tiéu
lwu vuc chay vé cac cong, duong va cac ving
trliing dugc tinh toan theo phuong phap s dung
trong phin mém SWMM [5]. Theo phuong
phap nay, tiéu luu vuc dugc xem nhu mot bé
chira (hinh 1) c¢6 dién tich mit thoang bang dién
tich luu vuc. Ngudn nude chay vao luu vuc 1a
mua va tir cac tiéu luu vuc lan can. Trong thoi
gian luu lai trén tiéu luu vuce, no bi that thoat do

bbc hoi va thAm. Sau khi cac 6 triing da dugc
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dién day, nudc s€ tran ra khoi tiéu luu vuc ra
cong, dudng... hodc sang tiéu luu vuc & ha luu.

Luu lugng nay dugc tinh:
Q:W.%(d—dp)5/381’z (d > dy) )

Trong d6: W — chiéu rdng thoat nudc cia ticu
luu vue; n — hé s6 nham Manning; dy, — d sau
chét; S — @0 doc cua tiéu luu vuce; va d — @0 sau

nudc trén ti€u luu vuc.

Qo Béc hoi Mua
Y
_____ v/ S
d _ >
N Axd F
e (l/ \1; T
Tham

Hinh 1. M0 hinh chay tu
Do sau d duogc gidi tir phuong trinh bao toan:

Ai(o|):A.i*—Q+QO (8)
dt

Voi: A — dién tich Iuu vyc; i* — cuong do

mua hiéu qua (bang cuong d0 mua trir bt

cuong do bdc hoi va thdm); Qo — luu lugng tir

c4c tiéu luu vuc hodc ngudn khéc chay vao tiéu

Ivu vuc tinh toan.

Dong chay trén mat va dong chay trong cong
két ndi v6i nhau tai hd ga. Luu lugng chay qua
miéng h6 ga dugc tinh tir cic cong thirc cla

dong chay qua 15 thio, tuy trang thai:
Q. =CoA,y2gH (chiy ty do) (%)

Q, =sign(z)Cy A,,/29|7| (chay ngap) (9b)

Trong d6: An, zn va Cp — dién tich, cao trinh
va hé sé luu lrgng cta miéng hd ga; H — cot
nudc trén mit dat so voi miéng hd ga; va z —
chénh 1éch muc nude trén mat dat va muc nudce

trong hd ga.

Hinh 2. So 46 céng va duong 1D
2.2. Phuong phap giai

Céc phuong trinh (1) — (4) va (8) duoc giai
bing phuong phép thé tich hiru han. Hinh 2 1a
so dd mot doan duong phd con hinh 3 1a so dd
ludi 2D cung véi cong thoat nudc bén dudi. Dé
don gian trong tinh toan, mit cit ngang long
duong dugc xem 1a hinh chit nhat. Dong chay
trén duong (1D hodc 2D) va trong cong (1D)
n6i véi nhau tai cac hd ga, trong d6 ddi voi ludi
2D, miéng hd ga gin vao nat. Dong tran qua hd
ga duoc tinh theo phuong phéap phat trién tir két

qua nghién curu trng tai li¢u [12]

Hinh 3. So d6 céng va ludi phan tir 2D cing véi cac
dién tich kiém soat

2.2.1. Tinh luu lwgng

Bang cach tich phan (2) trén doan cong va
doan dudng tir hd ga j t6i hd ga j+1, sau do sai
phan s hang dao ham thoi gian & thoi diém n,
ta s& tinh dugc luu lugng trén doan cbng va
dudng nay & thoi diém n+1/2:
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an_l{r/ﬁ2 - % [((VQ)C e (VQ)C] )+ gA:n j+1/2(7]?+1 - 77: )]
1+ Atg/{j+1,2 QQ}iﬁz‘/(ngz)z

/2 _
¢,j+1/2 —

(10)

Qg]1112/2 _% [((VQ)d‘jA _(VQ)d,j )"‘ gp&?,jmz(’ﬁu - ’7?)]
L+ AOAY 012 Qﬁ%/z /(K3,1+1/z)z

w2 _
d,j+/2 =

(1)

Tuong ty, (4) cling dugc tich phan trén dién
tich kiém soat bao quanh canh ict (hinh 3) va sai
phan s6 hang dao ham thoi gian, vector luu

luwong don vi tai canh nay sé dugc tinh:

_ At _
Qinctllz +At'rigt _EZFnj(qn 1/2)1'
j

au = 1+ sAt (12)

Pé thuan tién hon cho viéc két ndi 1D-2D,
luu luong s€ duogc ddi qua tinh trong hé toa do
dia phuong (s,b) bang cach nhan (12) véi ma
tran chuyén ddi (s 1a truc doc canh con b 1a truc
phap tuyén cua canh). Két qua cua phép nhan s&
cho:

e _, At e
qictllz + AL —gZFnj(q 1/z)j
j

—_n+1/2 — 13
Qict 1+s.At ( )

Trong d6: |j - chi€u dai doan thi j cia chu vi
kiém soat; S - dién tich cuia dién tich kiém soat;

va:
a=la. af (149)
u=[u,, u,J (14b)
F.(@)=q,U—-A,DdoU/on (14c)
- gDa—77 +—= + fq,
F= 3737 L (14d)
- QDE - fq

2

gn
SZW\IQf +Q§

2.2.2. Tinh muc nwéc

(14e)

Diém dic biét trong phuong phap tinh nay la
muc nudc trén mat (1D hodc 2D) dugc tinh
dong thoi voi muc nudc trong cong va luu
lwong tran tir trén mat xudéng hé ga.

Trudc tién (1) dugc tich phan trén doan
duong tir mat cét j-1/2 toi j+1/2 va (3) duge tich
phan trén dién tich kiém soat bao quanh nut C.
Ca 2 tich phan d6 déu dwa t6i mot phuwong trinh
dao ham thoi gian:

5~ Qu, -Q, (15)
Trong d6 7p - myc nudc trén duong tai hd ga
j (1D) hodc nut C (2D); S - dién tich mat duong
trén doan tir mat cit j-1/2 t&i j+1/2 (1D) hodc
dién tich kiém soat bao quanh nat hd ga (2D);
Quoj — tong luu lwong tir bén ngoai chiy vao
doan duong.
(1) ciing dugc tich phan trén doan cbng tir
mat cat j-1/2 téi j+1/2. Khi nudc chwa ngap dinh
cdng, tich phan cho két qua:

OA, ;
L T = th - Qch (16a)
Va khi nudc ngap dinh cbng;
on, .
Sh atcj = th _Qcoj (16b)

Trong d6 Sp — dién tich mat ct ngang hd ga;
Quoj — tong luu lugng tir doan céng chay ra
ngoai.

Sau d6, khi nude trong cdng con chua dang
t6i miéng hd ga, viéc tich phan phuong trinh
(15) co xét téi (9a) s& dan toi phuong trinh dai

sO:
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FH)-R(H) =2 a7)
Trong d6:

F(H)=VH +binp—/H]| (182)
a=S/CoA29 (18a)
b=Qyo;/CoAn29 (18b)

Con khi nuée trong cong ngap miéng hd ga,
tich phan hé phuong trinh (15), (16b) co xét tdi
(9b) dua téi phuong trinh dai s6:

At
F")-F(")=-=% (hib£0) (19
Z(Z ) 2(2) >ab (khi b # 0) (19a)
Hoac

At .
2™ =" =—— khib=0 19b
\ \ 7 ( ) (19b)
Va
Sulley +Snpt =W (19¢)

Trong do:

F,(2)= \/ﬂ/b + sign(z)ln‘l— sign(z)\/ﬂ/b‘ (20a)

a=5,5/(S, +S)CoA29 (20b)
bzsthoj+SQcoj/(sh+S)CDAt1\/E (20c)

W = AtQyo; —Quo; )7 + Syl +Smp (20d)

(17) hoac (19a) duogc giai béng phuong phap
lap Newton — Raphson dé tim H™! hodc z"*! va
tr d6 xac dinh myc nudc trén duong & thoi diém
n+1. Luu luong tran qua hd ga ciing duoc giai
tur (15) sau khi c6 muc nude trén duong va muc
nude trong cong tai hd ga duoc giai cudi cung,
tor (16a) hodc (16b) sau khi cé luu lugng tran
qua hd ga.

2.3. Lién két cac luéi

Viée két ndi dong chay trong cong voi dong
chay trén mat 1D hodc 2D ngang qua hd ga da
dugc giai quyét dong thoi khi tinh todn muc
nudc trén mit duong nhu trinh bay ¢ phan trén.
Trong mo hinh con st dung mét dang két ndi
nira thong qua muc nudc tai si€u nut (nut dung
chung cho cac mé hinh thanh phén).

Thé tich nudc tai siéu nit duge dong gop tir
lwu Iwgng chay t6i tir cac mo hinh thanh phan va

dugc tinh tir phuong trinh bao toan khdi lwong:

aw,
—{a,dl
" fqn

(21)

Trong d6: W; — thé tich nuéc tai nit (1a ham
ciia myc nudc nat); L — chu vi kiém soat bao
quanh niit; gn — thanh phan phap tuyén véi chu
vi kiém soat cua luu luwong don vi.

Tich phan (21) theo thoi gian s& cho ta thé
tich siéu nut tai thoi diém tinh toan va tir d6 s&

xac dinh dugc muc nude.
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Hinh 4. M6 hinh hé théng thoat nudc luu vuc NLTN va vung lan can

3. AP DUNG TiNH TOAN NGAP LUT
LUU VUC NLTN

3.1. Giéi thiéu Iuu vyre kénh NLTN

Kénh NLTN nam ¢ trung tim Tp.HCM véi
dién tich luu vuc 33,2km? Kénh chinh dai
9740m va d6 ra séng Sai Gon. Luu vuc ¢6 cao
do khoang tir 0,5 — 8,0m, trong dé phan dién
tich thdp hon 2,0m chiém khoang 18%. Hién
nay du 4n nang cap hé thdng thoat nude trén luu
vuc da hoan thanh. Ngoai viéc nao vét long
kénh, xay dung hé théng cong thoat nudc, mot
cdng bao D3000 ciing da dwoc xay dung & dudi
day, doc theo kénh NLTN. Khi khong mua,
nude thai tir hé thong cbéng nodi thi chay vao
cong bao va dwoc tram bom cong sudt
60.000m3h dit & cudi cbng (cira kénh NLTN)
bom di st ly. Khi c6 mua, nuéc mua tir cong
ndi thi ciing chay vao cdng bao va duoc bom ra
song Sai gon. Khi luu lugng chay téi cdng bao

vuot cong sudt bom, nudc du s& tran ra kénh
NLTN qua cac cura phan dong (CSO). Bén canh
d6 cac cong khong ndi vao cdng bao ciing duoc
lap van 1 chiéu dé ngin xdm nhap triéu. Tuy
nhién mdi khi xay ra mua 16n kém triéu cao,

mot s6 tuyén phd trén luu vue van bi ngap.
3.2 Lwéi tinh

Hinh 4 14 so @6 mo hinh hé thdng thoat nude
Ivu vuc NLTN va khu vuc 1an can véi 3529
nhanh cong-duong va dwoc chia thanh 10836
doan tinh. Trong m6 hinh, vi tri cac hd ga dugc
xac dinh mot cach gan dung véi gidn cach
khoang 40 — 50m.

Trén luu vgc NLTN c6 5 khu vuc thuong
ngap sdu la cac duong Phan Pinh Phung, Bui
Hiru Nghia, ngd tu Dién Bién Phu - Dinh Tién
Hoang, ngd tu Dién Bién Phii - X6 Viét Nghé
Tinh va khu vuc nha hat Hoa Binh (hinh 4). Céac
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khu vyc nay dugc lam mdé hinh 2D véi 30569
phan tir tr gidc voi dién tich ciia phan tir trong
khoang 1 - 16m?. Hinh 5 1a hinh phoéng to luéi
tinh khu vuc nga tu Dién Bién Phu - X6 Viét
Ngh¢ Tinh.

Dé tinh dong chay tu, toan bd luu vuc
Tp.HCM dugc chia thanh 2484 tiéu luu vuc.
Mua roi xudng cac tiéu luu vue duoc 1y theo sb
liéu ctia 5 tram la Cau Bong, Phan Vian Khoe,
Duong Quang Ham, Ly Thuong Kiét va Tan
Quy Dong (hinh 4).

Dia hinh trong mé hinh dugc 14y theo ban d6
dia hinh 1/2000 cua B§ Tai nguyén — Moi

truong.

Mo hinh hé thdng thoat nudc duogc tich hop
vao mo hinh song Sai gon - Pong nai [11] dé
giai quyét vin dé diéu kién bién cua né. Ban
than mo hinh séng Sai gon - Pong nai ciing 1a

mé hinh tich hop 1D+2D trong d6 ving bién

ngoai cua song va cac song 1é6n dugc moé hinh
hoa 2D. Piéu kién cho mé hinh nay 1a myc nude
trén tuyén bién bién Go cong — Viing tau (tinh
tir cac hang s thily triéu) va luu lugng thuc do
tai Tri An, Phudc Hoa, Diu Tiéng va Cin Pon
ap dat tai cac nut bién thuong luu.

3.3. Cic thong s6 mé hinh

Hé s6 nham Manning ciia cong duoc tam ldy
bang 0,015 trong khi ctia mat duong trong mo
hinh 1D 12 0,022 va trong m6 hinh 2D 1a 0,020.

Budc thoi gian tinh dugc iy bang 0,18s dé
dam bao cho mo hinh chay on dinh.

8 Duong Dinh Bo Linh

- Lrﬁrng Bach Déllg

MANG SONG 541 GON - DONG Nal

Ghi cha H
Céng

buong
Song, kénh
Lugi 2D

Hinh 5. Phong 16n mé hinh hé théng thoat nude khu vuc nga tw Dién Bién Phu - X6 Viét Nghé Tinh

Trang 53



SCIENCE & TECHNOLOGY DEVELOPMENT, Vol 17, No.K1- 2014

Bang 1. Céc trdn mua

Tran mua sang 1/10/2012 Tran mua sang 7/11/2013
TT Tram
Luong mua Thoi gian mua Luong mua Thoi gian mua
1 Céu Béng 23,6mm 4h00 - 5h50 108,5mm 1h45 - 5h30
2 Phan Van Khoe 33,9mm 4h00 - 6h30 101,9mm 2h30 — 5h45
3 Duong Quang Ham 36,3mm 4h20 — 6h00 81,7mm 1h50 — 5h20
4 Ly Thuong Kiét 60,6mm 4h00 - 6h30 67,3mm 1h30 - 5h45
5 Tan Quy Dong 48,2mm 3h19 — 4h55 70,6mm 2h35 - 5h10

(Nguon: Trung tam tam chong ngip Tp. HCM)

Bang 2. Cac diém ngap trén luu vuc kénh Nhiéu Loc sang 1/10/2012

. Pham vi ngap o Dién tich ngap
TT Tuyén Do ngap (m)
Tur Té6i (m2)
1 X6 Viét Nghé Tinh Pién Bién Phui Nguy&n Ciru Vén - -
2 Phan Dinh Phung Dao Duy Tir Sb nha 43 0,30 2400
3 Bui Hitu Nghia S6 nha 240 Vii Ting 0,10 640

Bang 3. Cic diém ngap trén luu vuc kénh Nhiéu Loc sang 7/11/2013

. Pham vi ngap Do ngép (m)
TT Tuyen -
T Téi Quan trac Tinh (max)
Ngo TAt Té Céu Sai gon 0,20 -
1 Nguyén Hitu Canh - )
S6 nha 91 S6 nha 67 0,20 -
2 Ung Vian Khiém Pai liét sy D1 0,10 0,40
S6nha 319 Sb nha 105 0,20 0,25
3 Bui Hitu Nghia - -
S6 nha 92 S6 nha 282 0,20 0,25
4 D2 Pién Bién Phu D5 0,15 0,50
5 D1 Pién Bién Phu Ung Van Khiém 0,20 0,55
6 Bach Ding X6 Viét Nghé Tinh Dinh B¢ Linh 0,15 0,25

3.4. Hiéu chinh mé hinh

M6 hinh duogc tinh toan hiéu chinh véi 2 tran
mua, sang 1/10/2012 va sang 7/11/2013. Trong
2 tran mua nay, trdn mua dau xay ra khi céng
bao chua di vao hoat dong con tran mua sau say
ra khi cong bao va bom di lam viéc. Vi vay khi

tinh toan trdn mua d?\u, céng bao s€ bi co lap
khoi hé théng. Luong mua va thdi gian mua ghi
nhan tai cac tram do dugc trinh bay trong Bang
1.

Mo hinh song Sai gon - Pong nai khong duoc
hiéu chinh lai trong nghién ctu nay do da duogc

Trany 94




TAP CHi PHAT TRIEN KH&CN, TAP 17, $0 K1- 2014

hiéu chinh tét trong nghién ctru trude va cho két
qua tinh muc nudc kha chinh xac, dam bdo
khong lam sai léch két qua tinh ctia mo hinh h¢
thong thoat nudc luu vie NLTN. Hinh 6 1a myc
nudce tinh tai Phit An ngay 1/10/2012 va ngay
7/11/2013. Dinh tridu sang 1/10/2012 tinh dwoc
1a 1,47m Iic 4g30 kha gan véi s6 liéu dinh tricu
do dugc 1,50m liic 5g00. Pinh tridu sang
7/11/2013 tinh dugc 1a 1,61m luc 5g00 ciing kha
phi hop véi s6 lidu dinh triéu do duge 1,62m
lac 5g00.

Theo théng ké boi Trung tim chbng ngip
(http://www.tten.hochiminhcity.gov.vn/ban-tin-
chuyen-nganh), sang 1/10/2012, trén luu vuc
kénh NLTN c¢6 3 tuyén duong bi ngap (bang 2)
va sang 7/11/2013 c¢6 6 tuyén dudng bi ngp
(bang 3). Tinh toan ciing ghi nhan dwoc 2 diém

ngap trén duong Phan Pinh Phung va Bui Hiu
Nghia va o s4 ng 1/10/2012 (hinh 7). B$ ngép
noi siu nhat trén duong Phan Dinh Phung
khoang 0,35m va trén duong Bui Hitu Nghia
khoang 0,20m. Két qua tinh sang 7/11/2013
cling cho thiy 5/6 tuyén dudng trén luu vuc
NLTN bi ngép (hinh 8). Tuyén thir 6 1a duong
Nguyén Hiru Canh khong duoc dwa vao mo
hinh nén khong c6 két qua tinh. Do ngap siu
nhét trén cac tuyén duong duge cho trong bang
3. Do khong c6 thong tin cu thé vi tri ciia diém
quan tric trén doan dwdng bi ngép nén khong
thé danh gia nhiéu vé d¢ chinh xac ctia mo hinh.
Tuy nhién hai két qua 1a kha tuong dong voi
nhau. Ngoai ra do han ché vé sb licu quan tric
nén nghién ctru khong ciing c6 didu kién danh
gi4 cac thong s khac.
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Hinh 6. Myc nudce tinh toan tai Pht An ngay 1/10/2012 va ngay 7/11/2013
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Hinh 7. Két qua tinh ngap trén duong Phan Dinh Phing va Buii Hitu Nghia lac 5:24 (Pon vi thang mau: mét)
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Do ngap lus 6:48: Ongay 7/11/2013
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Hinh 8. Két qua tinh ngdp trén luu vuc bic kénh NLTN luc 6:48 sang 7/11/2013 (Pon vi thang mau: mét)

3.5. Ngap trén luvu vee NLTN khi ¢6 mwa 16n

Dé danh gia kha ning thoat nudc cua luu
vuc NLTN, dong chay trong hé thng trong
truong hop xdy ra tran mua 92mm trong 2 gid
(hinh 9) da dugc tinh toan moé phong. Pay 1a mo
hinh con mua ¢6 chu ky 3 ndm cua thoi ky 1990
—2000. Do hién nay chua c6 mot danh gia nao
vé su thay ddi cua lvgng mua tran do bién ddi
khi hdu dugc cong nhan chinh thirc nén trong
tinh toan van ding con mua nay. C6 4 gia thiét
vé thoi diém bit ddu cta trin mua so voi thoi
diém dinh triéu dugc xem xét: 2 gid trude dinh
triéu, ngay luc dinh triéu va 2 va 4 gio sau dinh
triéu v6i muc nude tai Phu An 1a cia ngay
7/11/2013.

Két qua tinh cho thidy khi mua ¢ tan suét
thiét ké xay ra thi du xay ra tru6e hay sau dinh
triéu, hé thdng thoat nudc trén luu vuc déu sé
gip kho khian. Ngip siu xay ra tai nhiéu khu

vue, dac biét 1a & khu vuc quan Binh Thanh
(hinh 10) ma tim diém 1a duong D2 va cac ngd
hém 1an can v&i hudng thoat chu yéu 1a chay
truc tiép ra cac kénh rach.

Hinh 11 14 dién bién muc nudc trong hd ga
dat & khoang giita duong D2 khi xay ra mua &
cac thoi diém khac nhau. N6 cho thay cao do
mat dat ¢ day kha thap, chi khoang Im. Khi
mua xdy ra truée dinh tridu, nude s& bi & dong
lai trén luu vuc va chi thoat ra kénh khi qua khai
dinh triéu. Piéu nay lam cho khu vuc bi ngap
kéo dai. Néu mua xay ra sau dinh triéu, cang xa
dinh tridu, nudc thoat cang nhanh va thoi gian
ngép cang ngan lai vi myc nude ngoai kénh bat
dau ha thip. Tuy nhién ngdp van khong thé
tranh dugc. Didu nay ching to hé thong thoat
nudc tai day khong du nang lyc tiéu thoat.
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Hinh 9. M6 hinh tran mua 92mm
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Hinh 10. Ngép trén luu vuc NLTN khi xay ra trdn mua 92mm trong 2 gi¢ (Pon vi thang mau: mét)
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Hinh 11. Di&n bién muc nuée tridu ngoai kénh va trong hd ga trén dudng D2 trong céc trudng hop mua
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4. KET LUAN

Mot md hinh 1D/1D+2D phuyc vu tinh todn
dong chay ngép lut d6 thi da dwoc phat trién va
ap dung tinh todn cho luu vuc NLTN. M6 hinh
da duoc hi¢u chinh véi 2 trdn mua gay ngép.
Céc tinh toan bang mé hinh cho thiy khi xay ra
mua & tan suét thiét k&, nhiéu diém trén luu vuce
s€ bi ngdp, dac biét 1a khu vuc quin Binh
Thanh. Do dia hinh noi day khé thap cing véi

hé théng céng khong du nang luc tiéu thoat,
mua lon luén ludn lam cho khu vuc nay bi ngép,
bat ké mua xay ra khi tridu cao hay thip. Thong
qua céc tinh toan, ta ciing c6 thé thay, vé mat ky
thuat, mé hinh hoan toan c6 kha nang dap tng
yéu cau tinh toan mo phong dong chay ngap lut
d6 thi & quy mé 16n voi mire d6 chi tiét kha cao.

LOI CAM ON: Nghién ciru nay dwoc tdi tro béi
Pai hoc Quéc gia Thanh phé H6 Chi Minh (VNU-
HCM) trong dé tai ma sé B2012-20-40.

1D/1D+2D integrated model for urban
Inundation calculation and application for
Nhieu Loc — Thi Nghe basin (HCM city)

e Tran Thi My Hong
e Le Song Giang
University of Technology, VNU-HCM

ABSTRACT:

This paper presents a mathematical
model for detailed calculate the flooding
flow in NhieuLoc — ThiNghe basin. The flow
in sewers is considered as one-dimensional
while overland flow is modeled using the
1D+2D integrated model. 1D flow was
calculated from the Saint — Venant
equations and 2D flow was calculated from
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