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Toém tat - Bai bao trinh bay két qua nghién ctru trng dung mé hinh
EPA SWMM, thC|y lwc Hydrodynamic wave trong phan tich thay
van, thay lwc cla mang lwdi thoat nwdc tai Khu do6 thi méi Lé Minh
Xuan, Thanh phé HS Chi Minh. Tac gia da thir nghiém mo hinh
thay lwc d& Iwa chon ché dd thly van phu hop voi diéu kign khi
twong thdy van, thay lwe, dia hinh, dia mao, dia chét, hinh thai cia
khu vuc Thanh phé H6 Chi Minh. Qua d6, da Iwa chon dwoc mé
hinh thuy Iwc thich hop nhét dé 1am co sé cho viéc lwa chon khdu
d6 cong cla mang lwdi. K&t qua phan tich danh gia quy hoach
mang lwéi thoat nwéc sé giai quyét dwoc bai toan bi ngap tng va
triéu cwerng. T két qua nghién ctru cho thay, can thay déi tw duy
va phuwong phap tinh toan trong qua trinh 1ap quy hoach thoat nwéc
d6 thi tai cac khu dé thi mai dé tranh 13p lai kich ban nhw céac db thi
hién naydang dién ra.

T khéa,- Thoé; nwéc; EPA SWMM; thly lwc; quy hoach thoat
nwoéc; khau dé cong

1. Pit véan dé

Téc d6 phat trién d6 thi & nudc ta dién ra rit nhanh.
Viéc phat trién d6 thi doi hoi phai nang cip ha tang ky
thuat, trong d6 phai ké dén hang muc quan trong 1a thoat
nudc do thi.

Hién nay, hang muc thoat nuéc chua duoc dau tu ximg
dang khong chi vé mit tinh toan thuy lyc, cac yéu td thiy
van tac dong 1én mang ludi thoat nudc, ma con thiéu viéc
cap nhat khoa hoc k¥ thuat trong qua trinh phén tich danh
gid mang ludi thoat nudce khi quy hoach méi ciing nhu quy
hoach cai tao cac d6 thi cli. Hién tai, mac du cac don vi tu
van trong nudc rat nd lyc trong cong tac nghién ciru, cai
thién va nang cao nang luc quy hoach thoat nudc do thi.
Tuy nhién, van con rat nhiéu don vi chua cap nhat, cai tién
cong ngh¢, chua thuc sy danh gia toan dién khi thiét ké
mang ludi thoat nude, cong tac tinh toan chi gidi han trong
viéc tinh chon kich thudc cong cho timg doan cta mang
lui sau d6 ghép lai thanh mang ludi, chua thiy dwoc mdi
lién hé vé mat thuy luc ciia toan mang ludi.

Két qua thu dugc sau nhiéu nam db thi hoa 1a hang loat
cac d6 thi méi bi ngap Gng khi mua va triéu cuong. Trong
khi cac khu vye d6 thi ndi thanh cii it bi ngép tng.

“O thanh phé Ho Chi Minh triéu cuong lam ing lut
48% dién tich va khong thé rit do ngdp cuc bg” [1], va da
s6 giai nghia bang “Nguyén nhdn la chua tinh hét mirc do
thién tai, khong khong ché néi cot cao d@é toan thanh phd,
lap séng ho, bé tong hod mat dat qua dp, khién cho nuée
khong ché thoat, dé lan lon sang cac khu ké can... sau lut
di kém la dich bénh” [2].

Nghién ctru ndy nhim nghién ctru ing dung tién bod

Abstract - This article presents the results of a research work on the
application of the EPA SWMM and hydrodynamic wave models in
analyzing hydrological and hydraulic states of the drainage network in the
Le Minh Xuan new urban area, Ho Chi Minh City. The researcher tested
the hydraulic model to select the hydrological regime suitable for the hydro-
meteorological, hydraulic, topographical, geomorphological, geological
and morphological conditions of the Ho Chi Minh City area. Accordingly,
the most appropriate hydraulic model was chosen as a basis for the
selection of the aperture of the network culverts. The results obtained from
the analysis and evaluation of the drainage network planning will help to
solve the problem of flooding and high tide. From the research resullts, it is
necessary to change the thinking and calculation method in the process
of urban drainage planning in new urban areas in order to avoid repeating
the scenario of what is currently taking place in urban areas.
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khoa hoc k¥ thuat vé linh vuc thoat nude do thi, bao gém
phéan tich thuy van, thuy lyc mang ludi thodt nude do thi
cho céac khu quy hoach méi. Do @6, tac gia da thuc hién
nghién ctu: “Ung dung md hinh thity van EPA SWMM,
song dong luc Hydrodynamic wave phdn tich mang ludi
thodt nuwdc cho khu dé thi méi L& Minh Xudn, qudn Binh
Chénh, TP. Ho Chi Minh" dé c6 thé dwa ra cac giai phap
thoat nudc higu qua nhat.

2. Pbi twong va phuwong phap
2.1. DPoi twong
2.1.1. M6 hinh thuy van EPA SWMM

Phuong phap EPA SWMM la phuong phép c6 thé mo
ta mua theo sy kién mua lién tuc, mé ta dong chay trén bé
mit luu vue, dong chay nude ngdm dudi luu vue, khéi
luong va chit lwong nude trén luu vire. M hinh thiy vin
EPA SWMM tinh toan dong chay ra khoi luu vyc sau khi
da xac dinh lugng nudc mua bi ton that do bay hoi, thim
xudng dt. Pay la phuong phap mo ta dwoc toan dién cac
thudc tinh luu vuc thoat nudce trong d6 thi.

Thugc tinh dong chay cua m6 hinh cho phép mo ta dong
chay truc tiép ra nat tiép nhan nudc hodc chay tran tir ving
thim nudc sang ving khong thim nudc; Hodc tir ving
khong thim sang ving thim nuéc. Vi mdi tinh chat dong
chay tran thoi gian tap trung dong chay s€ khéac nhau.

Mb hinh thdm trén luu vyc ciia md hinh EPA SWMM

c6 thé chon mot trong hai phuong trinh tham Horton:
f;o = foo + (fO - foo) e ot (1)
Vi, fn: kha niang thAm, (m/s); fw:’ hé sb thégn nho nhét tai
thoi diém t = oo, (m/s), fo: hé s6 tham 1én nhat tai thoi diém
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t =0, (m/s), t: thoi gian bat dau mua, (s) va a: hé s6 suy
giam, (1/s).

fo=f.+ (fo — f..)exp(-at)
fo Biéu d6 mua dic trung

7N

TUMNAL 7
0 T

Thoi gian

Hinh 1. Puong cong tham theo Horton
Hoac phuong trinh thAm Green-Ampt (nhim xé4c dinh
lugng nudce con lai bé mat luu vye tai bat cir thoi gian nao):
*Truong hop: F<Fs

F, =32 60 1> K, )

Ks
F =i va khong tinh Fs néu i < K
*Truong hop: F > Fs

f=fvif,=K.(1+ @A)

Vi, f: hé s6 tham, (m/s); fp: kha nang thim, (m/s); i: cudng
d6 mua, (m/s); F: khdi lugng tham tich liy, (m); Fs: kh6i
lwong tham tich liy dén khi bé mat bdo hoa nuéc, (m);
S: Iyc hat mao dan trung binh tai cdc ving am trude khi
xay ra mua, (m); IMD: sy hao hut d6 4m ban dau, (m/m);
Ks: do dan thiy luc bio hoa, (m/s).

M0 hinh thiy van EPA SWMM dugc xem la mo6 hinh
c6 nhiéu uu diém nhat so véi phuong phap cuong do gidi
han, phuong phap thich hop (Rational Method), phuong
phap thich hop cai tién (Rational Method Modyfied),
phuong phap duong cong SCS TR-20 va TR-55 (SCS
Curve Number Method), phuong phap HEC-1. Do 1a 1y do
tai sao nghién ctru chon tap trung di sdu nghién clru cac
thudc tinh hinh thanh va anh hudéng lam cham dong chay
v6i mb hinh EPA SWMM.

2.1.2. M0 hinh séng déng lwc Hydrodynamic wave

S. IMD)

MO hinh thuy lyc song dong lyc 18 mo hinh hoan chinh
theo phuong trinh mot chiéu cia Saint-Venant vé dong
chay va 1a mo hinh cho két qua chinh xac nhat vé mit ly
thuyét. M6 hinh nay sir dung phwong trinh lién tuc:

84 | 8Q

515, =0 (4)
V6i, A: dién tich mat cit ngang cia dong chay; Q: luu
luong trong cbng; x: khoang cach doc theo cong hoat kénh
va t: thoi gian.

Va phuong trinh dong luong cua dong chay dé xé4c dinh
khéi lwong nude tai nit trong céng nhur sau:

lﬂ +(28- 1)!%+(,B 1)\/—%%039ah Sx+Sf:0(5)
g ot gA ox 15)4
hoac:

10,115 +cos<9@—s +S, =0 (6)
gA ot gAl A

Véi, x: chiéu dai doc theo cong, (m); A: dién tich mat cat
w6t trong cong theo phuong x, (M?), y: truc toa do vudng
goc doc theo phuong x, h: chidu sau dong nudc trong cong
lay theo phuong y, (M); Q: luu lugng chuyén qua mit ct
A, (m3s), V=Q/A, vén tdc trung binh dong chay theo
phuong x, (m/s); So: do doc doc cong, bang sin, 0: goc
hop boi gitra duong day cong va phuong ngang, St t6n that
nang luong dong chay, dung cong thirc Maning hodc Darcy
WeisBach, g: gia téc trong truong, (M/s?), t: thoi gian,
(s) va B: hé s6 dong lwong dong chay do sy phan bd vén toc
dong chay gay ra.

V6imd hinh nay c6 thé mé phong duoc thude tinh dong
chay co 4p khi cbng trong mang lu6i chay ddy, ngap lut
xay ra khi chiéu sau 16p nudc tai cac hdm ga 16n hon chidu
sdu chira nudc ciia hdm ga va luu luong du ndy s& mat di
khoi hé thng hodc c6 thé chira phia trén dinh him ga néu
cho phép dinh him nhu mot hd chira va sau do sé trd lai
mang ludi.

Mo hinh séng dong luc céd thé tinh toan dugc strc chua
ctia kénh, nuée chay nguogc, ton thit ra vao cong va ham
ga, dong chay c6 ap, dong chay chay nguoc véi hudng dbc
cdng. M6 hinh nay dic biét y nghia khi mang ludi bi anh
huong diéu kién bién cua ha Iuu 1am cho xay ra hién tugng
nudc chdy ngugc trong mang ludi, dong chay ra vao dap
tran, 1 chia nudc.

2.2. Phwong phap nghién civu
2.2.1. Hién trang thodt nwoc khu do thi moi Lé Minh Xudn

Trong gidi han ctia nghién ctu, bai bao nay chi gisi
thiéu vé mang lué6i thoat nuéc mua ciia Khu d6 thi moi Lé
Minh Xuan (KDT-LMX).

V6i hién trang 12 hé thdng thoat nuéc chung. Ngudn
tiép nhan nuwéc mua cua khu d6 thi 13 hai con kénh: Kénh
2 Béc ¢ phia Nam va Kénh 1 & phia Bic. Hai con kénh nay
déu bi anh huéng cua triéu cuong.

Theo Hinh 2, 1/2 dién tich thoat nude mua do thi d6 vé
Kénh 1 & phia Bic, 1/2 con lai d6 vé Kénh 2 Bic (huéng
thoat nudc vé phia Nam).

Hinh 2. MGt bang tong thé mang ludi thodt mrdc mira
Khu dé thi Lé Minh Xudn (KDT-LMX)
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Cao d6 hoan thién cua toan bd khu d6 thi 1a 2,20 m.

Theo Hinh 3, c4c luu vuc A, B, C, D d6 vé Kénh 1 &
phia Bac va céac luu vuc E, F, G, H, 1 d6 vé Kénh 2 Bac.

Mang ludi thoat nude ¢ khu d6 thi nay bi anh hudng
triéu cuong, kich thude cong va cao d6 hdm ga da duoc so
bd thong qua phuong phap tinh truyén thong.

Va can phai kiém toan lai m6 hinh thiy van, thity lue
mang ludi voi phuong phép thay lyc, thuy van hién dai, de
dam bao gitra ly thuyet tinh toan va van hanh thyc t€ mang
ludi gan véi nhau nhat c6 the.

Hinh 3. Cdc luu viee thodt nudc chinh cua KPT-LMX
Trong gidi han nghién ctru, chi chon mot Iuu vuc thoat
nuée chinh 13 Iuu vuc F, dé tién hanh phén tich thuy lyc,
thily van dién hinh dya trén két qua phén tich lya chon cac
mo hinh thuy van. Mang ludi thoat nude ¢ khu d6 thi nay
bi anh huong triéu cuong, kich thude cong va cao dd ham
ga di duoc so bo thong qua phuong phap tinh truyén thong.

Hinh 4. Xét mang ludi thodt nudce cho luu vuc F
2.2.2. Ung dung céng nghé Autodesk Storm and Sanitary
Analysis 2013 phdn tich danh gia mang ludi
Cong nghé Autodesk Storm and Sanitary Analysis

! Trung tim diéu hanh chuong trinh chéng ngép nudc Tp. HCM.

(SSA) 2013 mo phong hoan chinh hé thong thily van, thiy
luc trong hé thong thoat nude do thi.

O phan nghién ctru nay, md phong mé hinh trén hé
thong thoat nudce riéng, duong ong l1a cac ong tron.

a. Thuoc tinh lvu vuc

Luu vuc can phai phan biét, luu vuc c}}inh va tiéu h}'u
vuc: Luu vuc chinh chira trong d6 nhiéu tié}l luu vue, tiéu
Iuu vuc 1a luu vyc ¢6 dong chay tran tryc ti€p vao ham ga.

Lya chon moé hinh thuy van cho moé hinh la EPA
SWMM, va phuong trinh tham trén luu vuc theo Horton.

b. Thuéc tinh cong

Thudc tinh hinh hoc cua cdng gdm céac thong sé: Chiu
dai cong (Length) chi€u duoc tinh toan theo toa do tir nut
nay sang nat khac; cao do ddy cong ¢ thuong luu (Inlet
Invert Elevation); cao df) day cong ¢ ha luu (Outlet Invert
Elevatiron). Hai thong sO da duoc tyinh :[Oél’l SO b(:) trude, y(')ri
gia thiét duong kinh cong va do doc cong. Hé s6 nham 6ng
(Manning Roughness) hé s nay tra bang tuong ng voi vt
liéu cong, trong phén ng dung nay chon cong bé tong cot
thép, VQi hé so qhém 0,013. SSA con dua ra Iya chon van
mdt chi€u cho cong (Flap gate).

Shape

() Open channel
@ Pipe

() Culvert

() Direct

[ Circular - ]

Hinh 5. Khai bdo hinh dang cong

Cdng co thé chon: Kénh hé (Open channel), cdng kin
(Pipe), cong ngang dudng (Culvert). D6i véi mang ludi
thoat nudc cuia khu @6 thi méi Lé Minh Xuan, véi luu vuc
dang xét, toan bd 1a cong tron, voi duong kinh 500 mm.

c. Thugc tinh ham ga: Ham ga trén mang ludi thoat
nude bao gom: giéng thu, giéng tham, hoic giéng thu tham
Kkét hop. Trong md hinh thuy luc SSA, phén ra hai loai,
giéng thu va niit nhan nude. Nat nhan nuée khac véi giéng
thu & chd, néu 1a giéng thu thi s& tinh dugc lugng nudc vao
giéng thu va lugng nudc chay tran qua giéng thu. Nut nhan
nude khéng cé thude tinh nay.

d. Piéu kién bién cira xa: Cira xa 14 thudc tinh cudi ciing
cua mot mang ludi thoat nude

Phwyszical properties Boundary condition

Invert elevation: -0.315 m Type: Tidal Curve  w
[T/ Flap gate Fived
Free
Tidal curve: Mormal [:]

Time Sernes

Hinh 6. Khai bao diéu ki¢n bién cira xa
Bing 1. Cao dg triéu cieong tham khéo cho TP.HCM

Thoi gian | Cao do muc Thoi gian Cao d6 muc
(gio) nuoc (m) (gio) nudce (m)
0:00 0,09 12:00 -0,14
1:00 -0,13 13:00 -0,35
2:00 -0,28 14:00 -0,52
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3:00 -0,05 15:00 -0,64
4:00 0,35 16:00 -0,47
5:00 0,84 17:00 -0,10
6:00 1,26 18:00 0,57
7:00 1,24 19:00 1,54
8:00 0,91 20:00 1,47
9:00 0,62 21:00 1,46
10:00 0,34 22:00 1,12
11:00 0,09 23:00 0,79

e. Thong s6 mua trén heu vue
Bdng 2. Chu ky mua P =5 nam, tai TP.HCM?

Thoi gian Cuong do Thoi gian Cuong do
(gio) (mm/hh) (gio) (mm/hh)
18:15 20,40 19:45 3,40
18:30 34,90 20:00 1,90
18:45 13,10 20:15 1,90
19:00 9,00 20:30 1,90
19:15 5,80 20:45 1,90
19:30 3,40 21:00 1,90

Khai bao cac thudc tinh vat Iy cho luu vuc

Phypsical Properties | Flow Properties

Physical properties
Alea: 0.433 ha

Equivalent width: 500 \:l m

Avwerage slope: 0.5
Impervious area
Area 25

Mo depression: 25

4 Manning's roughness: 0015
k4 Depression depth: 2.00

Pervious area
Depression depth: ~ 5.00

] e

\:lmm Manning's roughness: 01
Hinh 7. Khai bdo cdc thudc tinh trén luu viec

3. Két qua nghién ciru va thao luin
3.1. Két qud nghién ciru

Kich thuéc mang lu6i bao gdm: Puong kinh, cao do
day cong va day ham ga da c6 ¢ phan so b, budc nay kiém
toan lai mo hinh mang ludi bang phan mém SSA dé co thé
thay tong quat thuy luc cho mang ludi.

Qué trinh phan tich tap trung vao diéu kién bién clia cira
x4, c6 anh hudng triéu va khong cé anh hudng trong mot
md hinh thuy lyc. Va sau d6 ¢ su so sanh gitra cac mé hinh
thiy luc tng v6i di€u kién anh hudng trieu cuong voi mot
nat va md doan cong dién hinh.

Thuc hién mo hinh v&i budce thoi gian 3 gidy, gia tri nay
duoc tinh toan nhu sau:

L 7,18 on

< = =3 giay (7
(9.D) (9,81.0,5)

V6i, L=7,18 m, chiéu dai doan cong ngén nhét trong mang
ludi, g =9,81 m/s2, D =0,5 m, duong kinh cong tuong tmg
véi chiéu dai cong ngan nhat.

Trén mang ludi doan cong ngin nhat 1a doan cong
F.P.13

Mo hinh dong én dinh déu (Steady Flow) va séng
dong (Kinematic wave)

2 Trung tam diéu hanh chuong trinh chéng ngap nude Tp.HCM.

(a) Két qua khi cira xa khong gan triéu cuong (b) Két qua khi cira xa gan triéu cuong

Hinh 8. Thuy lwc mang lwdi voi mé hinh dong on dinh déu va
song dong cho két qua gan nhu nhau
L | . . L . L . .

-----------------------------------

T T T T T T T T T T T
1+00 1+20 1+40 1460 1+30 2400 2420 2+40 2460 2480 3+00
Station [f)

FM2Z3 | FMIT |

FM20 | FM.21 [ F.M.22 [
Hinh 9. Trdc doc doan cong tir F.M.20 dén F.M.14 tqi
thoi diém 18:50

Khi mé phong thiy luc mang ludi véi mod hinh séng
dong (Kinematic wave) két qua thiy vin so véi md hinh
dong déu (Steady Flow) khong thay d6i. Két qua thuy lyc,
giita hai truong hop c6 anh hudng tridu cudng va khong o
déu cho gié tri nhu nhau. M6 hinh thay lyc nay van khong
mo phong dugc nudc chay ngugce so véi do dbe céng, trén
Hinh 9, c6 thé thay tir F.M.23 v& phia bén trai, cac ham ga
va doan cong van chua dat trang thai chay ddy, trong khi
céc doan cong va ham ga con lai trén trac doc da chay ngép.

F.M.12 [ FMAB14

Nhung thyc té khi ché d6 chay trong mang ludi, nuée
¢6 thé chay nguoc so véi do déc cdng do su chénh léch
muc nudc.

Gia tri thiy luc mang ludi khi lya chon mo hinh séng
dong va dong déu khac nhau 1a do mé hinh séng dong c6
thé thu hdi luong nude ngdp trén nat vé lai mang lu6i khi
cong trong mang ludi hét tinh trang chay ngap. Day la mot
su cai tlen giita md hinh nay so v&i moé hinh dong déu.
Nhung van khong nén chon mé hinh nay dé tinh toan mé
phéng thuy lyc mang luc vi né khong phan anh dugc dong
chay thuc trong mang ludi.

M®& hinh séng déng luc (Hydrodynamic wave)

Theo Hinh 10, két qua thuy vén khi lya chon mé hinh
thay luc song dong luc trong cé hai trudng hop anh huong
triéu cudng va khong bi anh huéng déu bang nhau va tring
két qua voi hai mo hinh dong 6n déu va song dong.

Theo Hinh 11, tai thoi diém 5:00 sang, liic ‘nay khong
¢6 mua nhung cong va him ga trén mang ludi van c6 nudc,
nuée nay 1a tridu cuong dang 1én va chay nguoc vao mang
ludi. Nude chay nguge vao duge vi mo hinh nay cho phép
nudc chay ngugc.
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(a)Két qua khi cifa xi khéng gin triéu cuong
(b) Két qua khi civa xa gan tridu cudmg
Hinh 10. Keét qua thity luc mang ludi véi mé hinh song dong luc

(Hydrodynamic wave)
: L. : | |

e el e e e I e CeCe et Il Seeet o M AR Aot
» A
i : ; |
[ ] g g g ] [ 1 —
Bt EC EEEE SRR SR S AT SPRITI| | EREREN (| SERLERE |
—_ — —— —— ———— — —
1400 1420 1+0 1+B0 1480 2400 2420 2440 2+60 2480 300
Station (ft]
FM20 [ FM21 [ F.M.22 | FM23 | FMI1 | FMI12 [ FMAB.14

Hinh 11. Két qua thity lirc mang le6i véi mé hinh séng dong hue
(Hydrodynamic wave)

1 +iJD 1 +:20 1 +EJD 1 +gﬂ 1 +:BD 2+:DD 2+:20 2+:40 2+ESD 2+:SD 3+:DD
Station [ft)
FMZ3 | FM11__ | FWMiz | FMAMIE
Hinh 12. Trdc doc doan cong tir F.M.20 dén F.M.14
khi co gan triéu cuong tai thoi diém 18:50

Quan sat trén tric doc Hinh 12 ¢6 thé thay, md hinh cho
két qua duong muc nude ding voi dien bién thyc t& khi
mang lu6i anh hudng trleu cuong, khi khong 6 mua, nude
tridu dang 1én chay Vao cong va ham ga

FM20 | FM21 | FM.22 |

1400 1+20 1+40 1+60 1+80 2+00 2420 2+40 2+60 2+30 00
Station (i
[ FM.22 [

FM20 [ FM21 FMzs | FM11 |  FM12 | FMABL14

Hinh 13. Trdc doc doan cong tir F.M.20 dén F.M.14 khi
khong co gan triéu cuong tai thoi diéem 18:50.

Hinh 13, cho két qua khi khong gan triéu cudng cho ctra
x4, cho két qua rat hop so véi su van hanh thye té cua mang
ludi so véi hai md hinh dong 6n dinh déu va song dong. Hinh
12, cho két qué muyc nudc trong cac ham cao hon so véi Hinh
13, Ia do luc nay clra xa c6 gan triéu cudng. Khi bat loi nuéc
triéu dang mua xubng chua han da 1am cho mang ludi bi ngap
nude, vi con phai xét dén kha ning chira nudc cia mang ludi.

Do d6, néu khong kiém toan bang mo hinh song dong
luc, ma durng lai & phuong phap tinh toan truyen thong hoac
mo phong v6i hai phuong phap con lai thi phai tang dudng
kinh cong kinh, cac cong ¢ ha luu d€ nat khong bi ngép
nudc, diéu nay chua that can va gy lang phi.

3.2. Thao ludgn va gidi dodn két qua

So sanh két qua gitra cac md hinh thuy luc véi diéu kign
bién cua cira xa bi anh hudng triéu cuong.

So sanh két qud tgi nat

Chon cira xa F.M.414 dé so sanh két qua.

Theo két qua biéu do ciia Hinh 10, vé su khac nhau
chiéu sau 16p nudc tai cira xa F.M.14. Ngay tai thoi diém
18:00, mua chua xay ra voi md hinh dong 6n dinh déu
(Steady Flow) va mo hinh song dong (Kinematic wave)
cho ket qua la 0,40 m gid tri ndy chinh la khoang céch tir
day ong dén ham ga, trong ctra xa lic nay chua cé nuéc.
Nhung v6i m6 hinh séng dong lue (Hydrodynamic wave)
cho ra gia tri nam 0,885 m, chiéu sau nay chinh 1a cao do
muc nude tridu cudng tai thoi diém 18:00 12 +0,57 m gay
ra. Chiéu sdu muc nuée dugce tinh nhu sau: 0,57 - (-0,315)
=0,885m; -0,315 m la cao d day cua xa.
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Hinh 14. So sanh chiéu sdu I6p nde tai civa xd F.M.14

Tai thoi diém 19:00, mua da dwoc 30 phut va c6 thé
xem lic nay lugng nudc chay vao mang ludi 14 16n nhat,
chiéu sdu 16p nudc tai ctra x4, theo md hinh dong 6n dinh
déu va séng dong 1a 0,815 m (0,815 = 0,50 + 0,315, gia tri
0,50 1a duong kinh céng). M6 hinh song dong luc, chidu
cao muc nudc tai ctra xa 16n hon 1,80 m, cao hon myc nuge
triéu cuong luc nay la 1,54 m, nén nude tr mang ludi van
¢6 thé chay ra nguon tiép nhén.

Do d6, van dé bd tri cira x4 ngan triéu c6 can thiét hay
khong phai dugc danh gia can than, chi khong chi cam tinh
chd nao bi anh hudng triéu cuong thi noi d6 phai c6 van
mot chidu dé khong cho nude chay nguoc vao mang ludi.

Theo két qua luu lugng cia cira xa tir Hinh 15, dudng
biéu dién Iru lwong cua hai md hinh Steady Flow va
Kinematic wave gin nhu nhau.

Tir lac 18,00 gio dén 18,33 gid luu ma cira xa nhén
dugc theo hudng ting dan, lic ndy chua co mwa ma van
¢b nude vao cira xa la do triéu cuong chay vao. Tir luc
18,33 gio dén 18,50 gio, dwong luu lugng ¢ chiéu giam
dan, 1a do luc nay mua da xdy ra, s& co mot dong chay tur
mang ludi chay ra va mot phan luu luong triéu chay vao,
nén luong nude ma cira xa nhan dugc giam dén thoi diém
18,50 gio hai dong Iuu lugng tir mang ludi va tir cira xa can
bang nhau nén luu lwong chuyén qua nut cira xa bang 0.
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——Steady low === Kinematic wave Hydrodynamic wave
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Hinh 15. So sanh leu lvong tai cira xd F.M. 14
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Tir thoi diém 18,50 gio dén 18,67 gio dong luu lwong tap
trung vao ctra xa theo xu hudng tang 1én, lic nay do chay chu
yéu 1a mua sinh ra, vi lic nay mua dat dinh. Sau khi dat dinh
Iuu luong tai cira xa giam dan theo thoi gian vi luc nay luong
mura bit dau giam dan va cao d tridu cuong ciing giam dan.
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Hinh 16. So sdnh cao dé muc nuwdc tai cita xa F.M.14

Theo két qua duong cao d6 myc nude tai xtra xa & Hinh
16, thi hai md hinh Steady flow va Kinematic wave cao do
16n nhét 13 0,60 m, hai md hinh nay khéng mé ta dugc sirc
chira ctia nit, chi tinh toan dén dinh duong kinh cong.

Riéng d6i véi mo hinh Hydrodynamic wave, cao myc nudc
tai ctra xa tang 1én lién tuc va dat dinh cao nhét 13 luc 19,00 gio,
day la thoi diém xay ra dinh triéu 1,54 m, cong véi cot nude do
mura sinh ra nén cot nudc tai xtra x4 gan bang 1,60 m, sau d6
cot nude s& giam dan nhung khong nhiéu va dot ngdt vi do
triéu cudng rit xubng, nhung leong nude chira trong cong luc
trudc d6 chua chay ra duoc bay gid tip trung ve.

3.3. Kién nghj

Do thiéu diéu kién thuc nghiém mé hinh thyc t&, nghién
ctru chi don thuan thyc nghiém trén may tinh vé mé phong
thiy Iyc mang ludi thoat nude nén chua co sy so sanh gitta
duong thay luc thuc va mo phong.

Nudce ngém trén Ivu vuc con phu thudc vao dia chét
ting dia phuong, do d6 nghién ctru chua thé di sau vao tng
dung thyc t& ma chi méi dua ra cac tng dung 1y thuyét.
Nghién ctru chi tap trung vao viéc phan tich ché do thuy
lyc cua mang, lya chon mo hinh thuy lyc co thé xép Xi voi
ché do thuy Iyc thuc ciia mang ludi thoat nude do thi.

V6i phuong phap sai phan hitu han va giai xp xi nén
van con ton tai mot vai khuyét diém khi mang ludi xay ra
chay ngap, nhu do cao thuy lyc bi nay phai dung dén
phuong trinh hidu chinh, ma d6i v6i mang ludi thoat nude
mua chay ngap 1a thudng xuyén. Do d6, can phai nghién

ctru tiép dé khic phyc d9 cao thity Iyc bi nay khi cong chay
ngap bang mot vai phuong phéap s6 khac.

Hudng nghién ctru tiép theo 1a nghién ciru tng dung cac
phuong phép s6 trong tinh toan thiry Iyc mang ludi thoat
nudce do thi, cling nhu dong chay tran trén bé mat, tao co
sO dé co thé xdy dung nén cac chuong trinh tinh toan va
mod phong ngap lut d6 thi & dang 2D va nghién ctru thim
trén luu vuc, hé sb dong chay trén luu vuc phit hop véi didu
kién Viét Nam, vi hai yéu td s& tao ra dong chay trén huu
vire. Pong thoi dé cho nude thim xubng dit 1a van dé dang
dugc quan tdm dé phuc hoi luong nudc ngam da mat di.
Nghién ctru cac mo hinh lam chdm va gidm dong chay trén
Iwu vire hudng t6i phat trién bén vimg cho db thi.

4. Két luan

Qua cac phan tich ¢ trén va img dung cho thay, m6 hinh
Hydrodynamic wave cho két qua gan nhét vé6i sy van hanh
thuy lyc cia mang ludi thoat nude, dac biét 1a mang ludi
anh huong triéu cuong, khuyén khich nén sir dung mé hinh
nay dé mo phong thity lyc mang ludi.

D6i v6i mo hinh thity van: Nén sir dung moé hinh EPA
SWMM dé mé phong vi v6i md hinh nay did mé ta dugc
hau hét cac thudc tinh cua luu vuce dé tao ra dong chay trén
bé mat luu vuec.

D6i voi mé hinh thity luc ciia mang ludi thoat nudc:
Nén st dyng md hinh thay lyc song dong luc
(Hydrodynamic wave) dé mo phong. Vi mé hinh ndy su
dung phuong phap sai phén hiru han dé giai dé cho két qua
tuong ddi chinh xéc so véi ché do thyc ciia mang ludi.

Str dung phan mém SSA di két hop duogc hai yéu t6
thuy van dung EPA SWMM va thuy luc, mé phong song
dong lyc cho két qua sat voi thue té, khuyén khich khi quy
hoach va thiét ké mang ludi thoat nudc nén kiém toan lai
bang md hinh may tinh, sir dung thuét toan sai phan hitu
han dé mo phong thity lyc mang ludi.

M6 hinh thiy van EPA SWMM co6 thé mo phong duoc
dong chay nudc ngdm va thim trén luu vuc, nén co thé
nghién ctru tmg dung mo hinh dé lwa chon cac loai vét liéu
tham nudc va cac mo hinh thAm nudc trén mat duong va
via hé, bdi dd xe dé 1am cham dong chay trén luu vuc va
bd cép duge phin ndo nude ngdm cho do thi.
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