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TOM TAT:

Bao cao nay trinh bay mot mé hinh toan
tinh chi tiét dong chdy thodt nuéc trén lwu
viee Nhiéu 16¢c - Thi nghé. Dong chay trong
cbng dwoc mé hinh hoa la dong 1D trong khi
dong chéy trén mat dugc mé hinh hod bang
mé hinh tich hop 1D+2D. Dong 1D dwgrc gidi
ttr phuong trinh Saint-Venant con dong 2D

dwoc gidi tr phwong trinh nwéc néng.
Phuong phép thé tich hitu han duoc st
dung.Viéc két néi cac mé hinh thanh
phén ciing dwoc quan tam xi ly. Ap
dung thar nghiém cho lu viee Nhiéu I6c -
Thi nghé cho thdy mé hinh ¢ thé dap
trng duoc cac yéu cau thuc té.

Tir khoa: M6 hinh 1D/1D+2D, mé hinh tich hop, ngép lut dé thi, Nhiéu I6c — Thi nghe.

1. GIOI THIEU

Nhiéu db thi ciia Viét nam cling nhu trén thé
gi6i thuong xuyén bi ngap lut. Nudc trong céc
khu d6 thi khi d6 khong chi chay trong cdng
ngam ma con tran trén mat dat. Tinh todn dong
chay khi xay ra ngp cin phai quan tim tinh
ddng thoi toi ca 2 hinh thirc chay nay. Hién nay
trén thé gidi, thy theo cdch tinh dong chay trén
mat ma cdc md hinh dugc chia lam 2 loai. B6 1a
mo hinh 1D/1D [1, 3, 7] trong d6 dong chay
trong cng 1a mot chidu (1D) két hop voi dong
chdy mot chiéu (1D) trén mat va md hinh 1D/2D
[4, 6] trong d6 dong chay trong cdng la mot
chiéu (1D) két hop vé6i dong chay hai chiéu (2D)
trén mat. M6 hinh 1D/ID ¢6 uu diém la don
gian nhung chi phit hop khi xdc dinh duoc
duong dong cua dong chay trén mat dat ([2, 8)).
Mo hinh 2D mé phéng tét hon dong chay trén
mit nhung bi han ché & kha niang 4p dung cho

bai todn quy md 16n do han ché vé nang luc may
tinh. Thuc & tai Viét nam, viéc tinh todn dong
chay thodt nudc d6 thi mdi chi ding lai & md
hinh 1D/1D ([13]).

Bai bdo nay giéi thi¢u mot mo6 hinh méi, moé
hinh 1D/1D+2D. Dong chay trong cdng dugc
xem la dong 1D. Trong khi d6 dong chdy trén
mit dit & ting khu vuc cu thé duoc xem 1a 1D
hogc 2D tuy diéu kién chay. V&i céch tiép can
nay, wu thé cua timg loai mé hinh dugc st dung
mot cdch hgp 1y va mo hinh cho phép md phong
dong chay ngap lut d6 thi & quy md 16n nhung
van c¢6 mic do chi tiét cao & nhitng khu vuc

quan tam.

Trong md hinh, dong chay 1D trong cong va
trén duong, gidng nhu dong chay trong kénh hg,
dugc md ta béi phuong trinh Saint-Venant va

dong chay 2D trén cdc vung ngap, giéng nhu

Trang 47



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

dong chay 2D trong hd ao, dwgc md ta boi
phuong trinh nudc ndng. Céc phuong trinh nay
duoc giai bang phuong phap thé tich hitu han
v6i so dd phan rd gidng nhu cic so dd duoc
trinh bay trong cédc tai liéu [9, 10]. Tuy nhién
dong trong céng va dong trén mat dudng tuong
tac chat ché véi nhau nén mat giai thuat c6 tinh
dn dinh t6t hon da duge duoc phat trién dé tinh
2 dong chdy nay. Trong md hinh cling c6 cic
kénh ho dwgc mo hinh hod bang mé hinh 1D
nhung duoc giai theo phuong phip dugc trinh
bay trong tai liéu [10] nén s& khong dugc nhic
lai & day.

M6 hinh duoc dp dung thtr nghiém cho luu
vuc Nhiéu 1oc - Thi nghe (NLTN), Tp. H Chi
Minh (Tp.HCM) va cho két qua kha quan.

2. PHUONG PHAP
2.1. Phuong trinh co ban

Dong chay trong cbng dugc coi 12 1 chidu va
dugc gidi tir phurong trinh Saint — Venant:

AL

ERE L (D
d(0? ) 0|0
%+g[%]+gAgﬂ+gA|K|z ~u,q,=0(2)

Dong chay trén mit dat, khi c6 hudng rd rang
nhu khi chay trong hiu hét cdc dudng phd, ciing
duoc coi 1a 1 chiéu va dugce giai tir (1). Tai cdc
khu ngép c6 hinh hoc phtrc tap, khong 16 huéng
chay chu dao, dong chay dugc xem 12 hai chiéu
va dugc giai boi phuong trinh nudc ndng:

o7

—+Vq=

T+Va=q, 3)
d

S+ VE(a)=b(q) )

Trong d6: M — muc nudc; Q, A va K — Iuu
lwong, dién tich mit cit uét va module luu

luong cua dong chdy 1D; ¢, and u; — Iuu lugng
nhap Iuu va thanh phan van tdc doc truc dong
chdy cua luu luong nhip  luu;

q:[qx,qy]r =DU - vector luu lugng don vi
cta dong chay 2D; U:[ux,uy]T — vector van
tbe trung binh chiéu sau; D — chiéu siu nuéc; V
— todn tir vi phan; F(q) — vector thong lugng
ctia luu lugng don vi; va b(q) — vector ngoai

Tuc.

Vector thdong luong, F(q) va vector ngoai

luc, b(q) , ¢0 dang:

Flq)= {qu -A,D BU/ax} )

“|q,U-A,DJU/dy

(q) — _gDan/ax_(Tbx _wa)/p-'rfqy +uaq\: (6)
- gDam)oy~(z,, ~7,,)/ P~ fa. +v.a,

Trong d6: f — tham $6 Coriolis; (Tyx, Twy) —
hai thanh phﬁn cua ung sut tiép trén mat; (Tyy,
Tyy) — hai thanh phan ctia g suat tiép trén ddy;
Ay — d6 nhét réi; ¢, va u,, v, — lvu luong nhap

lwu va hai thanh phan van tdc ctia né.

Viéc su dung bién dién tich mat cit udt A
trong (1) 1a nhim giit phuong trinh nay ¢ dang
bao toan, dong thoi tao ra kha ning sir dung
phuong trinh nay dé tinh dong chay trong cong
¢ trang théi c6 ap.

Luu lugng hinh thanh tir mwa trén céc tiéu
lwu vuc chay vé cdc cong, dudng va céc ving
trling dugc tinh todn theo phwong phap su dung
trong phan mém SWMM [5]. Theo phuong
phdp nay, tiéu lvu vyc dwoc xem nhu mot bé
chira (hinh 1) c6 dién tich mit thodng bang dién
tich luru vuc. Ngudn nudc chay vao luu vyc la
mua va tir cdc tiéu luu vuc 14n can. Trong thoi
gian luu lai trén tiéu luu vyc, né bi thit thodt do
bbc hoi va thim. Sau khi cdc 6 triing da duoc
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dién dﬁy, nudc s& tran ra khoi tiéu luu vuc ra
cdng, dudng... hodc sang tiéu luu vuc & ha luu.

Luu luong nay duoc tinh:
_ 1 ( )5/3 172
Q—W.; d-d, ]S (d>d) @)

Trong d6: W — chiéu rong thoat nudc cia tiéu
luu vyc; n — hé sé nhdm Manning; d, — d9 sau
chét; S — do ddc ciia tiéu luu vyc; va d — do sau

nudce trén tiéu luu vye.

Hinh 1. M0 hinh chay tu
D6 siu d duoc giai tir phwong trinh bao toan:

Ai(d):A.i"—Q+Q0 (8)
dt

Véi: A — dién tich luu vuc; i* — cuong do

mua hiéu qua (bing cudng d6 mua trir bot

cudng d6 bdc hoi va thdm); Q, — luu luong tir

cdc tiéu lwu vic hodc ngudn khéc chay vao tiéu

Iuu vyc tinh toan.

Dong chay trén mat va dong chdy trong céng
két ndi v6i nhau tai hé ga. Luu lwong chay qua
miéng hd ga duoc tinh tir cdc cong thic cua
dong chiy qua 15 thdo, tuy trang thdi:

0, =CpA,\[2gH (chay tu do) (9a)

0, =sign(z)C, A, |/2¢g|z| (chay ngap) (9b)

Trong d6: Ay, z, va Cp — dién tich, cao trinh
va hé sb luu lugng cua miéng ) ga; H — cot
nuée trén mit dat so voi miéng hé ga; va z —
chénh 1éch myuc nude trén mat dat va myc nude
trong hé ga.

Hinh 2. So d6 cong va duong 1D
2.2. Phuong phap giai

Céc phuong trinh (1) — (4) va (8) duoc giai
bing phuong phép thé tich hitu han. Hinh 2 1a
so dd mot doan dudng phd con hinh 3 1a so db
ludi 2D ciing véi cong thodt nudc bén dudi. Dé
don gian trong tinh todn, mit cit ngang long
duong dugc xem la hinh chir nhit. Dong chay
trén duong (1D hodc 2D) va trong cbng (1D)
ndi véi nhau tai cic hd ga, trong d6 ddi véi ludi
2D, mi¢ng hé ga gén vao nut. Dong tran qua hé
ga dugc tinh theo phuong phap phat trién tir két
qua nghién ctru trng tai li¢u [12]

] J

Hinh 3. So d6 cong va ludi phan tir 2D cling véi cdc
dién tich kiém soat

2.2.1. Tinh luu lwgng

Bing cach tich phan (2) trén doan cbng va
doan duong tir hd ga j t6i hd ga j+1, sau d6 sai
phan s6 hang dao ham thoi gian ¢ thoi diém n,
ta s& tinh dugc luu lugng trén doan cong va

dudng nay & thoi diém n+1/2:
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;Yl?Z % [((VQC,_M _(VQC, j)+g41. j+1/2(77;+1 _77; )]

/2

e 1+Atg4j+1/2 leﬁz /(KZjﬂ/z)z
(10)
v jjl+/12/2 _% [((VQd,jH _(VQd, j)+g4, j+l/2( [j+1 _77;)]
2T

/ (K'd,jﬂ/z)z

1+Ng4,j+l/2 ‘Q;;lilz/z
(11)

Tuong tu, (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
luong don vi tai canh nay s€ dugc tinh:

n—. n At n—.
qict”2 +At'rict _? ZFnj (q i )l_/

{l+1/2 — J 12
Qi 1+s.At ( )

Dé thuan tién hon cho viéc két ndi 1D-2D,
lwu lugng s& duge doi qua tinh trong hé toa do
dia phuong (s,b) bé“mg cach nhan (12) véi ma
trén chuyén dbi (s 1a truc doc canh con b 1 truc

phép tuyén ctia canh). Két qua ctia phép nhén s&

cho:
a A - S, (),
—f:‘+1/2 — J 13
qtu‘ 1+ S.At ( )

Trong d6: [; - chiéu dai doan thir j ctia chu vi

kiém sodt; S - dién tich cua dién tich kiém sodt;

va:
a=lg,. 4] (14a)
u=lv, vl (14b)
F,(a)=¢,0-A,DU/n (140)
an T,
_gDa_n'i'L'i'f%
r= af] P (14d)
— oD =L 4 Jwb
Doty I

2
_ &gn [ 2 2
§= D233 4qx +qy

2.2.2. Tinh muc nudéc

(14e)

Piém dic biét trong phwong phdp tinh nay 1a
muc nudc trén mat (1D hodac 2D) dugc tinh
dong thoi véi muc nudc trong céng va luu

lwong tran tir trén mat xudng hd ga.

Trude tién (1) dugc tich phan trén doan
dudng tir mit cat j-1/2 t6i j+1/2 va (3) dugc tich
phan trén dién tich kiém soét bao quanh nit C.
Ca 2 tich phan d6 déu dua t&i mot phwong trinh
dao ham thoi gian:

oy _
ot

S Qd()j - th (15)
Trong d6 77, - muc nudc trén duong tai hd ga

j (1D) hodc niit C (2D); S - dién tich mat duong

trén doan tir mdt cit j-1/2 t6i j+1/2 (1D) hoic

dién tich kiém sodt bao quanh nit hd ga (2D);

Quj — téng lwu lugng tir bén ngoai chay vao

doan duong.

(1) cling dugc tich phan trén doan céng tr
mit cit j-1/2 t6i j+1/2. Khi nu6e chua ngap dinh
cbng, tich phan cho két qua:

0A,
LT:th_QcO/ (16a)
Va khi nu6e ngép dinh céng:
o,
S, > 0, — Oy (16b)

Trong d6 S, — dién tich mat cit ngang hd ga;
Qo — tong luu lugng tir doan cbng chay ra
ngoai.

Sau d6, khi nude trong cdng con chua ding
téi miéng hd ga, viéc tich phan phuong trinh
(15) c6 xét toi (9a) s& dan toi phuong trinh dai

sO:
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Rle)-F(a)=-2 (17)
Trong d6:

E(H)=ﬁ+b1n|b—ﬁ| (18a)
a=5/ChA\ 28 (18a)
b=0,,/CrAn28 (18b)

Con khi nuéc trong cdng ngdp miéng hd ga,
tich phan hé phuong trinh (15), (16b) c6 xét tdi
(9b) dua t6i phuong trinh dai s6:

F(")-F,(c")= —% (khib#0)  (19a)

Hoac

Jz"“ —,/z" __Ar (khi b = 0) (19b)
2a

Va

Sl + St =w (19¢)

Trong d6:

F, (2)= \/H/b +sign(z)In

1-sign(z),J|| /b‘ (202)
a=5,8/(S,+5)C, A+ 2¢ (20b)
b=5,0,,,+50.,,/(5,+S)CprA\28  (20c)

W= ALy, =, 72+ Sy + ST (20d)

(17) hodc (19a) dugc gidi bang phuong phap
lap Newton — Raphson dé tim H"*' hodc z'*' va
tir d6 xdc dinh myc nudce trén dudng ¢ thoi diém
n+1. Luu lwong tran qua hd ga ciing duge giai
tir (15) sau khi c6 muc nude trén dudng va muc
nude trong cong tai hd ga dugc giai cubi ciing,
tur (16a) hoac (16b) sau khi c¢é luu lugng tran
qua hé ga.

2.3. Lién két cac lugi

Viéc két nbi dong chay trong céng voi dong
chay trén mat 1D hodc 2D ngang qua hé ga da
duoc giai quyét dong thoi khi tinh todn muyc
nude trén mit dudng nhu trinh bay ¢ phan trén.
Trong md hinh con sir dung mét dang két ndi
nita thong qua muc nudc tai si€u nit (nit dung

chung cho cdc m hinh thanh phin).

Thé tich nudc tai siéu nit duoc doéng gbp tu
luu lwgng chay ti tir cac mo hinh thanh phan va
duoc tinh tir phuong trinh bao toan khdi lugng:

aw
= ifqndz @1
e 4

Trong d6: Wy — thé tich nu6ce tai nit (13 ham
cta myc nuée ndt); L — chu vi kiém sodt bao
quanh nit; g, — thanh phan phap tuyén véi chu
vi kiém soét coa luu luong don vi.

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

xac dinh dugc myc nudc.
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Bién luu vuc

MANG SONG 54l GON - DONG NAH \qf L] Duong Quang Ham

Buing
Phan Dinh Phiing

f

- /< Puing
ol Bui Hiru Nghia

Nei
DBP-XVNT

Ghi chi

Céng

Puong

E Song, kénh 1D

Ludi 2D

Hinh 4. M6 hinh hé théng thoat nudc Iuu vuc NLTN va vung 1an can

3. AP DUNG TINH TOAN NGAP LUT
LUU VU'C NLTN

3.1. Gi6i thiéu luu vee kénh NLTN

Kénh NLTN nidm & trung tim Tp.HCM véi
dién tich lwvu vuc 33,2km®. Kénh chinh dai
9740m va d6 ra séng Sai Gon. Luu vyc cb cao
do6 khoang tir 0,5 — 8,0m, trong d6 phé‘m dién
tich thip hon 2,0m chiém khoang 18%. Hién
nay du 4n nang cip hé théng thodt nudce trén luu
vuc da hoan thanh. Ngoai viéc nao vét long
kénh, xdy dung hé thng cbng thodt nuwéc, mot
cbng bao D3000 ciing da dwoc xiy dung & dudi
ddy, doc theo kénh NLTN. Khi khong mua,
nuéc thai tir hé thdng cdng nodi thi chay vao
céng bao va dwoc tram bom cOng suit
60.000m’/h dit & cudi cbng (ctra kénh NLTN)
bom di sir 1y. Khi ¢6 mua, nudec mua tir cdng
ndi thi ciing chdy vao cbng bao va dugc bom ra

song Sai gon. Khi luvu luong chay t6i cdng bao

vuot cong sudt bom, nudc du s& tran ra kénh
NLTN qua céc cua phan dong (CSO). Bén canh
d6 cac cong khong ndi vao cong bao ciing dugc
lip van 1 chiu dé ngin xam nhdp tridu. Tuy
nhién mdi khi xay ra mua lén kem tridu cao,

mot sé tuyén phd trén lwu vyc van bi ngip.
3.2 Lwéi tinh

Hinh 4 12 so d6 md hinh hé théng thodt nudc
Ivu voec NLTN va khu vuc lan can véi 3529
nhdnh céng-dwdong va dugc chia thanh 10836
doan tinh. Trong md hinh, vi trf cic hd ga duogc
xdc dinh mot cdch gin ding véi gidn cich
khoang 40 — 50m.

Trén luu vuc NLTN c6 5 khu vuc thuong
ngdp sau la cdc duong Phan Dinh Phung, Bui
Hiru Nghia, ngd tu Pién Bién Phu - Pinh Tién
Hoang, ngd tu Pién Bién Phu - X6 Viét Nghé
Tinh va khu vuc nha hat Hoa Binh (hinh 4). Cac
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khu vuc nay dugc lam mo hinh 2D véi 30569
phan tir tir gidc voi dién tich ciia phan tir trong
khoang 1 - 16m’. Hinh 5 la hinh phéng to ludi
tinh khu vuc ngd tu Pién Bién Phu - X6 Viét
Nghé Tinh.

Pé tinh dong chay tu, toan b luu vuc
Tp.HCM dugc chia thanh 2484 tiéu luu vic.
Mua roi xudng céc tiéu luu vie dugce 1y theo sb
liéu cua 5 tram 12 Cau Béng, Phan Vin Khoe,
Duong Quang Ham, Ly Thuong Kiét va Tan
Quy DPong (hinh 4).

Dia hinh trong mé hinh duoc 1iy theo ban db
dia hinh 1/2000 cia B¢ Tai nguyén — Moi
truong.

M5 hinh hé thong thodt nudc dugc tich hop
vao md hinh séng Sai gon - Pong nai [11] dé

gidi quyet van dé dieu kién bién cuia né. Ban

than mo hinh song Sai gon - Pdng nai ciing 1a
md hinh tich hgp 1D+2D trong d6 ving bién

ngoai ctra song va cic song 16n dugc mo hinh
hod 2D. Piéu kién cho mé hinh nay la myuc nudc
trén tuyén bién bién Go cong — Viing tau (tinh
tir cdc hing s thuy tridu) va luu lwong thye do
tai Tri An, Phudc Hoa, Diu Tiéng va Cin Don

4p dat tai cdc nit bién thugng Iuwu.
3.3. Céc thong s6 mé hinh

Heé s6 nham Manning cta cbng dugc tam iy
bang 0,015 trong khi ctia mat dudng trong md
hinh 1D 1a 0,022 va trong mé hinh 2D 1a 0,020.

Budc thoi gian tinh dugc 14y bang 0,18s dé
dam bao cho mo hinh chay 6n dinh.

Dudng Dinh B Linh

Dudmg Bach Dang

MANG SONG SAI GON - DONG NAI

Ghi chi H
Céng

=J
I:l Puong
=

Song, kénh

Ludi 2D

Hinh 5. Phéng 16n md hinh hé thdng thodt nuéc khu vuc nga tu Dién Bién Phu - X6 Viét Nghé Tinh
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Béng 1. Céc trén 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 Chu Bong 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 Bong 48,2mm 3h19 — 4h55 70,6mm 2h35 - 5h10
(Ngu&n: Trung tam tam cho”hg ngdp Tp.HCM)
Bang 2. Cic diém ngap trén luu vuc kénh Nhidu Loc sang 1/10/2012
i Pham vi ngép o Dién tich ngap
TT Tuyén Do ngédp (m)
Tu Téi (m2)
1 X6 Viét Nghé Tinh Dién Bién Phu Nguyén Ciru Van - -
2 Phan Dinh Phung bao Duy Tu S6 nha 43 0,30 2400
3 Bui Hiru Nghia S6 nha 240 Vi Tung 0,10 640
Biang 3. Cic diém ngap trén luu vic kénh Nhiéu Loc sdng 7/11/2013
) Pham vi ngap Do ngap (m)
TT Tuyén -
Tu Toi Quan trac Tinh (max)
Ngb Tt TS Céu Sai gon 0,20 -
1 Nguyén Hitu Canh ) -
S6 nha 9l SO nha 67 0,20 -
2 Ung Van Khiém Dai liét s§ D1 0,10 0,40
Sé nha 319 S6 nha 105 0,20 0,25
3 Bui Hitu Nghia - -
S0 nha 92 SO nha 282 0,20 0,25
4 D2 Dién Bién Phu D5 0,15 0,50
5 D1 Dién 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. Hi¢u chinh mé hinh tinh todn trin mua diu, céng bao s& bi cd lap
khoi hé théng. Lugng mua va thoi gian mwa ghi
nhan tai cdc tram do duoc trinh bay trong Bang

1.

MO hinh duoc tinh toan hiéu chinh véi 2 tran
mua, sang 1/10/2012 va sang 7/11/2013. Trong
2 trin mua ndy, trdn mua dau xay ra khi cong

MO hinh s6ng Sai gon - Pong nai khéng duoc
hiéu chinh lai trong nghién ctru nay do da dugc

bao chua di vao hoat dong con trdn mua sau say
ra khi cng bao va bom da lam viéc. Vi vay khi
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hiéu chinh tét trong nghién ctru trude va cho két
qua tinh muc nudc khd chinh xic, dam bao
khong 1am sai 1éch két qua tinh cia mo hinh hé
théng thoat nuédce luvu vuc NLTN. Hinh 6 1a muc
nude tinh tai Phid An ngay 1/10/2012 va ngay
7/11/2013. Pinh triéu sing 1/10/2012 tinh dugc
1a 1,47m liic 4g30 kha gan véi s6 liéu dinh triéu
do dwoc 1,50m ldc 5g00. Dinh tridu séng
7/11/2013 tinh dugc 1a 1,61m lic 5g00 cling kha
phit hop véi s6 liéu dinh tridu do dwoc 1,62m
Iic 5g00.

Theo théng ké bsi Trung tdm chdng ngap
(http://www.ttcn.hochiminhcity.gov.vn/ban-tin-
chuyen-nganh), sang 1/10/2012, trén luu vuc
kénh NLTN c6 3 tuyén duong bi ngap (bang 2)
va sdng 7/11/2013 c¢6 6 tuyén duong bi ngap
(bang 3). Tinh toan cling ghi nhan dugc 2 diém

N/ N\

S NS

-150

9/30/2012  9/30/2012  9/30/2012  9/30/2012  9/30/2012 10/1/2012

7:00 11:00 15:00 19:00 23:00 3:00 7:00
Thei gian

10/1/2012

ngap trén duong Phan Dinh Phiing va Bui Hitu
Nghia va o s ng 1/10/2012 (hinh 7). D6 ngép
noi siu nhit trén dudng Phan Dinh Phiing
khoang 0,35m va trén duong Bui Hitu Nghia
khodang 0,20m. Két qua tinh sdng 7/11/2013
ciing cho thdy 5/6 tuyén dudng trén luu vuc
NLTN bi ngap (hinh 8). Tuyén thir 6 1a dudng
Nguyén Hiru Canh khéng dugc dua vio md
hinh nén khéng c6 két qua tinh. D6 ngép sdu
nhét trén cdc tuyén dudng dwoc cho trong bang
3. Do khéng c6 thong tin cu thé vi tri cta diém
quan tric trén doan dudng bi ngip nén khong
thé danh gia nhiéu vé d¢ chinh xac ctia md hinh.
Tuy nhién hai két qua 1a khd twong ddng véi
nhau. Ngoai ra do han ché vé sé liéu quan tric
nén nghién ctru khong ciing ¢6 didu kién danh
gid céc thong sb khac.

I e / -
/ \
'0.50\

N
-1.00
-150 \ /

N/

-2.00

11/6/2013  11/6/2013  14/6/2013  11/6/2013  14/7/2013  14/7/2013  147/2013

10:00 14:00 18:00 22:00 2:00 6:00 10:00
Thoi gian

Hinh 6. Myc nudc tinh todn tai Phi An ngay 1/10/2012 va ngay 7/11/2013

= T

|53 )

Hinh 7. Két qué tinh ngap trén dudng Phan Dinh Phiing va Bui Hitu Nghia lic 5:24 (Pon vi thang mau: mét)
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Hinh 8. Két qué tinh ngap trén luu vuc bic kénh NLTN lic 6:48 sang 7/11/2013 (Don vi thang mau: mét)

3.5. Ngéap trén luu vee NLTN khi c6 mua lon

Pé danh gid kha ning thodt nudc cua luu
vuc NLTN, dong chay trong hé théng trong
truong hop xdy ra trdn mua 92mm trong 2 gio
(hinh 9) da duoc tinh todn mo6 phong. Day la mo
hinh con mua c6 chu ky 3 nam cua thoi ky 1990
—2000. Do hién nay chua c6 mét ddnh gid nao
vé su thay ddi cua Iwgng mua tran do bién ddi
khi hdu dugc cong nhan chinh thirc nén trong
tinh todn van ding con mua nay. C6 4 gia thiét
vé thoi diém bit ddu cia trin mua so v6i thoi
diém dinh tridu dugc xem xét: 2 gio trude dinh
triéu, ngay lic dinh tridu va 2 va 4 gio sau dinh
tridu voi myc nudc tai Phi An 13 cua ngly
7/11/2013.

Két qua tinh cho thdy khi mua & tan suét
thiét ké xay ra thi dit xay ra truéc hay sau dinh
triéu, hé théng thodt nudc trén luu vuc déu sé
gdp khé khian. Ngip siu xay ra tai nhiéu khu

vuc, dac biét 1a ¢ khu vuc quan Binh Thanh
(hinh 10) ma tdm diém 12 dwong D2 va céc ngd
hém 1an cin véi huéng thodt chii yéu 1a chay
truc tiép ra cac kénh rach.

Hinh 11 12 dién bién myc nudc trong hd ga
dat & khoang gitta duong D2 khi xdy ra mua ¢
céc thoi diém khic nhau. N6 cho thiy cao d6
mit dat & day khé thip, chi khoang 1m. Khi
mua xay ra trudc dinh tridu, nuéc s& bi dong
lai trén luu vuc va chi thodt ra kénh khi qua khéi
dinh tridu. Piéu nay 1am cho khu vuc bi ngap
kéo dai. Néu mua xdy ra sau dinh triéu, cang xa
dinh tridu, nudc thodt cang nhanh va thoi gian
ngap cang ngin lai vi muc nude ngoai kénh bt
diu ha thip. Tuy nhién ngdp van khong thé
tranh dugc. Piéu nay chimg to hé thong thoat
nudce tai day khong du nang luc ti€u thoit.
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Hinh 9. M6 hinh trdn mua 92mm
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a) Mua bt dau trude dinh triéu 2g ) Mua bt dau sau dinh tridu 4g

Hinh 10. Ngép trén luu vgc NLTN khi xay ra trdn mwa 92mm trong 2 gi¢ (Pon vi thang mau: mét)

200 Mura bit dau e 5 Mura bt dau lic 7
Mua bét dau lic 3 / £oaX 1o
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Hinh 11. Dién bién myc nudc triéu ngoai kénh va trong hd ga trén dudng D2 trong céc truong hop mua
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4. KET LUAN

Mot mo6 hinh 1D/1D+2D phuc vu tinh todn
dong chay ngép lut d6 thi da duoc phat trién va
ap dyng tinh todn cho luu vuc NLTN. M hinh
da dugc hiéu chinh véi 2 trén mua giy ngap.
Céc tinh todn bing mo hinh cho thay khi xay ra
mua & tan suét thiét ké, nhiéu diém trén luu vuc
s€ bi ngap, dac biét la khu vuc quan Binh
Thanh. Do dia hinh noi diy khd thip ciing véi

hé théng cong khong du nang luc tidu thoat,
mua 16n ludn ludn lam cho khu vyc nay bi ngép,
bat ké mua xay ra khi tridu cao hay thap. Thong
qua céc tinh todn, ta ciing c6 thé thiy, vé mit k§
thudt, m6 hinh hoan toan c6 kha nang ddp Ung
yéu ciu tinh todn mé phong dong chay ngap lut
d6 thi & quy mé 16n véi mie do chi tiét kha cao.

LOI CAM ON: Nghién ciru nay duoc tai 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

TAI LIEU THAM KHAO
[1]. Hsu, M. H., Chen, S. H., and Cheny, T. J.
(2000). “Inundation simulation for urban
drainage basin with storm sewer system.” J.
Hydrol. (Amsterdam), 234(1-2), 21-37.

[2]. Leandro, J., Chen, A.S., Djordjevié, S, and
Savi¢, D.A. (2009). “Comparison of 1D/1D

the shallow water equations. The finite
volume method was used. The linkage of
models was received a necessary
consideration. The application for NhieuLoc
— ThiNghe basin case showed that the
model could respond to the practical
requirements.

and 1D/2D Coupled “Sewer/Surface”
Hydraulic Models for Urban Flood
Simulation”. J. of Hydraul. Eng., Vol. 135,
No. 6, pp. 495-504.

[3]. Mark, O., Weesakul, S., Apirumanekul, C.,
Aroonnet, S. B., and Djordjevi¢, S. (2004).

Trang 58



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

[4].

[51.

[6].

[71.

[8].

“Potential and limitations of 1D modeling
of urban flooding.” J. Hydrol. (Amsterdam),
299(3—4), 284-299.

Phillips, B. C., Yu, S., Thompson, G. R.,
and de Silva, N. (2005). “ID and 2D
modelling of urban drainage systems using
XP-SWMM and TUFLOW.” Proc., 10th
Int. Conf. on Urban Storm Drainage, DTU,
Copenhagen, Denmark.

Rossman, L.A., Storm Water Management
Model — User’s Manual — Version 5.0,
EPA/600/R-05/040 (2005)

Seyoum, S.D., Vojinovic, Z., Price, R.K.,
and Weesakul, S. (2012). “Coupled 1D and
Noninertia 2D Flood Inundation Model for
Simulation of Urban Flooding”. J. of
Hydraul. Eng., Vol. 138, No. 1, pp.23-34.

Spry, R., and Zhang, S. (2006). “Modelling
of drainage systems and overland flow
paths at catchment’s scales.” Proc., Urban
Drainage Modelling and Water Sensitive
Urban Design, Monash Univ., Melbourne,
Australia.

Vojinovic, Z., and Tutulic, D. (2009). “On
the use of 1D and coupled 1D-2D
of flood
damages in urban areas.” Urban Water J.,
6(3), 183-199.

approaches for assessment

[9].

[10].

[11].

[12].

[13].

Lé Song Giang, Trin Thi Ngoc Triéu
(2007). M6 hinh dong chay hai chiéu nudc
nong diing phuong phap thé tich hitu han
trén ludi phi cdu tric, TTCT Héi nghi khoa
hoc Co hoc Thity khi toan qudc nam 2007,
Hué, 26-28/7/2007, trg 169 — 178

Lé Song Giang, Trin Thi Ngoc Triéu
(2007). “M06 hinh hdn hop 1 va 2 chiéu cho
dong chay 18" TTCTKH Hoi nghi Co hoc
toan qudc lan thu VIIL, Ha Noi, ngay 06 -
07/12/2007, Tap 3. Co hoc thuy khi, trg
149 - 160.

Lé Song Giang, Nguyén Thi Phuong
(2008). Tinh todn dong chady mang song Sai
gon — Pdng nai bing md hinh todn sb 1 va
2 chiéu, TTCT Hoéi nghi khoa hoc Co hoc
Thity Khi Toan qudc 2008, Phan Thiét,
24+26/7/2008 — TTCT, trg. 141 — 148.

Lé Song Giang (2009). Tinh todn dong
chay qua dap tran, Tuyén tap cong trinh
Hoi nghi Co hoc Toan quéc Ky niém 30
nam Vién Co hoc va 30 ndm Tap chi Co
hoc, Ha ndi, ngay 8 + 9/ 4/ 20009, tap 1, trg.
393 — 401, NXB Khoa hoc tuy nhién &
Cong nghé.

L& Sam (2013). Luin ct khoa hoc vé
phong chéng ngép tai thanh phé Can Tho —
Bdo cdo Tdéng két P& tai NCKH, Vién
Khoa hoc Thuy loi mién Nam.

Trang 59



