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PHUC VU QUY HOACH CHI TIET KHU PO TH] MOl TAY HO TAY
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Trung tam Ung dung cdng nghé va Bdi dwéng nghiép vu khi twong thiy van

Ba‘i béo dénh gié kha néng tiéu thoat nuwéc khu dé thj méi Tay HO6 Tay stk dung mé hinh thuy luc

SWMM 5.0 v6i bd théng s6 t6i tu da duoc xac dinh dé tinh toan ting véi cudng do mua gicr thiét ké tan suét

1% fai tram khi tuong Lang, Ha Noi.

1. Dat van dé

Trong nhirng nam gén day, cung v&i sy phat
trién kinh t& - x& hoi clia dat nuwéc, cac khu do thi
méi (BTM) ngay cang duoc xay dwng nhiéu hon,
doi séng clia cw dan dd thi khéng ngirng nang cao
va cai thién . Tuy nhién, cac khu viec d6 thj van roi
vao tinh trang ngap ung khi cé6 mwa Ién, gay ngap
lut, anh hudng 1én t6i cudc sdéng nguwdi dan ciing
nhw méi treéng séng. Do @6, hién nay van dé tinh
toan ngép lut khu vire @b thi la mét trong nhirng van
d& cAp bach. Ma hinh SWMM ( Storm Water Man-
agement Model) duoc (ng dung rong rai trén thé
giéi trong viéc quy hoach, phan tich va thiét ké hé
théng thoat nwéc trong cac khu db thi cling nhw cac
lu vire tw nhign. Nghién ctru nay nham muc dich
danh gia kha nang tiéu thoat nuiére khi xay dwng khu
DTM Tay H6 Tay tir d6 dwa ra nhan dinh vé tinh
hinh tiéu thoat nwdc trong khu ve dw an.

2. Gi®i thiéu khu ve nghién ciru

Khu BTM Tay Hé Tay ndm & phia Tay Béc noi
thanh thanh ph Ha Noi, k& can Ho Tay, thudc dia
gigi hanh chinh cac phuwdng Nhat Tan, Bwdi, Xuan
La - Quéan Tay Hé; cac phudng Nghia Do, Nghia
Tan - Quan Cau Gidy; cac xa C6 Nhué, Xuan Binh

- Huyén T Liém.
Ranh gi&i nghién ctru:

- Phia Péng giap dwdng Lac Long Quan va bo
Hé Tay.

- Phia Tay giap dwong Pham Van Dang (dudng
vanh dai 3). |

- Phia Bac gidp dé phan la (dwéng Nguyén
Hoang Ton). C

- Phia Nam giap dwéng Hoang Quéc Viét.

Quy mé nghién clru: 847,41ha, trong dé dién tich
khu trung tadm la 207,66 ha.

3. Co s& Iy thuyét mé hinh SWMM

Mé hinh quan ly mwa SWMM do Co Quan Bao
vé Méi tredng Hoa Ky (EPA) xay dwng & My tr nam
1971 va dworc phat trién lién tuc cho dén nay. Pay la
md hinh md phdng déng lwc qua trinh mwa rao —
dong chay trong thei ky ngén hodc dai trén lwu vire
db thi. Module di&n toan dong chay (RUNOFF) trong
md hinh bao gdm mét tap hop cac Iwu viee bd phan
tiép nhan mwa va tlr d6 sinh ra dong chay. Module
dién toan qua trinh van chuyén (EXTRAN) bao gébm
hé théng cac 8ng, kénh, cac cong trinh didu tiét nhu
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cbng, dap, hd chira, tram bom. SWMM sé tinh 1&p
dong chay trén bé mat mdi tiéu lwu vwc va luu
lwong, 46 sau myc nwéc trong cac 6ng, kénh...subt
qua trinh mé phdéng. M6 hinh SWMM duwec &rng
dung rong rai trén thé gi¢i trong viéc quy hoach,
phan tich va thiét k& hé théng thoat nwéc trong cac
khu d6 thj cling nhw cac lwu vire ty nhién, mo hinh
duwoc dwa vao Viét Nam tlr nam 1995.

a. M6 hinh RUNOFF

Mb hinh nay dam nhén viéc tinh toan dong chay
trong hai giai doan dau tién clia qué trinh mwa -
dong chay: Giai doan hinh thanh dong chay va giai
doan chay tran trén mat dbc cla cac dién tich thu
nwédce bd phan.

1) Giai doan hinh thanh dong chéy

Trong giai doan nay lwong mwa hiéu qua duoc
tinh toan theo nguyén tac trir tén that. Vi ly do trén,
bé& mat dién tich thu nwéc dwoc phan thanh hai loai:
Phan khéng thdm nwéc gbm cac dién tich co 16p
phti clrng nhw dudng giao thdng, dwdng phd, mai
nha; phan thAm nuwéc gdm céc dién tich d4t tw nhién
nhw rudng lia, céng vién, cac dai cay xanh doc theo
dwdng giao théng...

- Xac dinh lwong mwa hiéu qua trén bé mét
khéng thdm: Theo cac phuwong phap danh gia clia
nhiéu tai liéu nwée ngoai, lwong tdn that chi do tham
khoang ti¥ 2 - 5 mm. Phan lwong mua con lai 1a
lvgng mua hiéu qua.

- X&c dinh lwong mua hiéu qué trén bé méat tham:
Lwong tén that trén phan dién tich nay bao gém
lwong thdm vao dat, dién triing va bdc hoi trén bé
mat.

Lwong ton that dién triing:

Lwong ton thét dién triing rat kho xac dinh vi phu
thudc cau tao dia hinh, nén trong thuec té, tri s6 nay
duoc danh gia qua ban dd dia hinh, hién trang st
dung bé mét va qua khao sat thuc dia.

Lweng bbe hoi: ‘

Béc hoi binh quan théng dwoc dwa vao file sb
lidu chay chuong trinh, Chwong trinh tinh toan sé
trir tén that bbc hoi cén ot vao thong tin cho biét vé

ngay xuét hién va thoi gian kéo dai muwa.
Lweng tham:

Lwong thdm vao trong dét sé dwoc chwong trinh
tinh toan thwc hién, tuy theo phwong phap va cac
théng sb phu thudc.

Ngudi str dung chwong trinh ¢o thd lwa chon
trong RUNOFF hai phwong phéap tinh thdm: Phwong
phap HORTON (phwong phap theo cong thirc thuc
nghiém) hodc phuong phap GREEN — AMPT (hay
phuwong phap dudng cong sé SCS). Do phuwong
phap GREEN - AMPT c¢6 co s& vat ly rd rang dwa
trén phwong trinh thdm Darcy, cac thong sb dé xac
dinh nén trong tinh toan da chon phwong phap nay.

Phuong trinh md phdng cua phwong phap

" GREEN — AMPT nhur sau:

v=kJ (1)
Trong do:
v : tbc d6 thAdm clia nwéc vao trong dat,
k : hé sb thdm thuy lwc bdo hoa cho tirng loai dét,
J :dd dbc thuy luc.
2) Giai doan chay tran trén bé mét
Phwong trinh md phéng:
dv dd _

S =AT=A
dt  dt

i -Q (2)
Trong do6:

V = A.d: Thé tich clia nwdc trén bé mat lwl viec
d: Chiéu sau Iép dong chay mat,

t : Thoi gian, '

A: Dién tich lwu vwe bd phan,

i*: Cwong d6 muwa hiéu qua = cwdng do muwa roi
trir di lwong ton that do thdm va bbc hoi bé mét,

Q: Lwu lwgng dong chay ra khéi lwu virc dang
xét. : -

Phwong trinh (2) két hop véi phwong trinh Man-
ning dwdi dang:

Q=Wl'—:9-(d-dp)m g N (3)
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W: Chiéu réng lwu vure;
n: H& sé-nham Manning;
dp: Tdn thét dién triing;
S: P déc lwu vuec.

d,-d; _

Trong dé:
12
WCON =w va A : = budc thoi
A.n gian tinn toan.

Céc thdng s6 dung trong mé hinh bao gém:

JK :Tén ctia tran mwa (tinh cho toan lwu vuc),

NAMEW: Tén (sb hiéu) ctia lwu vire bo phan,

NGTO: 86 higu ctra thu nwéc cla iwu vuc bd
phan, '

WIDTH: Chiéu réng Iwu viee bd phan (m),

AREA: Dién tich lwu virc bd phan (ha),

% IMP: Hé sd mét phi cirng,

SLP: D6 dbc lwu virc,

IMPN: B6 nham cta dién tich cé I&p phti (khong
tham),

PERVN: B9 nham cuta dién tich tw nhién (cé
tham),

IDS: Tén thét do dién triing tai dién tich c6 6p
phld (mm),

DDS: Tén thét do dién triing tai dién tich t nhién
{mm).

Céc théng sb tinh toan thdm (theo phuwong trinh
Green Ampt):

SUCT. Thé hat mao dan trung binh ctia dat
(mm),

§+ s, v A, LR

a

Q: Lwu lwgng chuyén qua dudng dan,

V: Téc dd chay trong dwérng dan,

A: Dién tich mat cét ngang,

H: Chiéu sau ap luc,

e VY|
Sf: Do doc ma sat: S =i
k*R*"

Trong d6 n & hé sd nham Manning, V la van téc

dong chay (bang lwu lwvong Q chia cho dién tich mat
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Phwong trinh (2) va (3) két hop véi nhau tao
thanh phwong trinh vi phan khéng tuyén tinh dé giai
ra an s6 la do sau theo phwong phap sai phan hiru
han theo dang:

513
+WCON[d +—(d,-d,)-d } ()

HCOND: Hé s tham thuy luc cta dat (mm/h),
SM: Dé thiéu hut bdo hoa ban dau ciia dat.

b. M6 hinh tinh toan thuy Iwc hé théng (EX-
TRAN)

Day la mot bd phan quan trong va thwdng ding
nhét trong md hinh téng hop EPA SWMM 5.0 dé
phéan tich cac dic tinh thuy lwe tdng hop ciia hé
théng thoat nwéc dd thi.

M6 hinh nay giai hé phwong trinh Saint-Venant &
dang day d0 va tinh toan cho céc didu kién phtrc tap
nhuw nuwéce vat, chdy nguwoc, hé théng thoat nuéc
chdy vong, chay cé ap hodc chay ngéap trong hé
théng thoat nwéc thanh phd. B&i vay, mé hinh dién
toan thuy Iwc cho kénh hé ho&c hé théng céng ngdm
khép kin. EXTRAN nhan céc bidu db qua trinh dong
chay tai cac nat hodc trwc tiép tir qua trinh muwa
thdng qua cac file lién hé v&i mo hinh RUNOFF. Cac
phuwong trinh co ban cia module nay bao gém:

1) Phuwong trinh lién tuc
A BQ -0 (5)

ot ax

2) Phuong trinh déng luc

& ©)

ctA), R 1a ban kinh thuy lyc va k = 1.49 néu 1a don
vi US, hay k = 1.0 néu Ia don vi hé SIKSg hang t6n
that cuc bo Hi co thé dwoc tinh béng 3-1— trong do
K 1a hé sb ton that cuc bd tai vi tri x va L Ia chiéu dai
cbng.

P& giai phwong trinh (5) va (6) trong mét éng
cdng don thi can thiét phai thiét lap didu kién bién
ddi véi H va Q & bwdc thevi gian 0 cling nhw cac diéu
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kién bién tai x = 0 va x = L & tit ca cac budc thoi
gian.

Khi phan tich mang lwéi dwong 6ng, phwong
trinh lién tuc 1a cén thiét d6i véi cac nut lwdi két ndi
hai hay nhiéu dwéng éng véi nhau (Hinh 1). Trong
mé hinh SWMM, dwong mét nwdc dwoc gia thiét
la lién tuc gitra murc nwée tai ndt lwdi vao hodc ra
va trong dwong éng (triy tredrng hop chay tw do).
Sw bién dbi cét nwdc thuy e tai mot nat lwdi theo
theri gian ¢6 thé biu dién nhw sau:

oH__ D0 )
ot Astore+ Z As

Trong d6 Astore I dién tich b& mét clia ban than
nut, 5AS 1a dién tich bé mét do céng va nt tao thanh
va 3Q [a dong chdy tai nit (dong vao - dong ra)

" déng gop béi tat ca cac cbng ndi véi cac nut cling
nhw cac dong chdy bén ngoai. Chu y rdng dd sau
dong chay tai diém cudi ctia cdng ndi véi nit cé thé
tinh bang chénh l&ch gitra cot nudc tai nit vai cao
trinh clra vao ctia cbng.

Trong md hinh SWMM, phuwong trinh (5), (6) va
(7) dwgc gidi béng so dd sai phan hién trong do6
dong chay trong 6ng cdng va muc nwéc tai cac nut
tinh toan & budc thoi gian t + At la mét ham cla cac
gia tri da dwoc xac dinh & bwdc thdi gian t. Phuong
trinh tinh lwu lwong trong mdi cdng nhu sau:

QI + AQgruvin +A incrtiol

®)
1 + AQﬁ'icliun + AQ["“’»‘I

QH-N =

Méi s hang AQ dai dién cho mdt loai lwc ma tac
dong lén khdi nwée va dwoc bidu dién nhw sau:

g ACH, + H,)At 9
AQK,W,'O, - ( lL 2) ( )
— —2
A _2V(A-A)+V (4,-A)Al (10)
Qim'flinl - L
=
gn”|V|At
AQlﬁcﬁon = -2_1——41—/3— (11)
R
ron - Z,Kilvilm (12)
losses ™ 2L

Trong doé:

A = dién tich mét cét wot trung binh cia dwong
éng,

R = ban kinh thuy lwc trung binh clia dwéng éng,

V = téc d6 dong chay trung binh trong éng,

Vi = tc d6 dong chay cuc bd tai vi tri i doc theo
dwdrng 6ng,

Ki = hé sb tdn that cuc bd tai vi tri i doc theo
dwdng 6ng,

H1 = mue nwée tai nut thugng Iwu céng,

H2 = myc nwéc tai nat ha lwu cbng,

A1 = dién tich mat cit ngang tai nat thwong luu
cbng, -

A2 = dién tich mét cat ngang tai nat ha lwu cc"')ng,.

Phuwong trinh tinh mwe nwédc tai mbi nat 1a:

AVol
(Astore + zAs}

pre = H, + (13)

1+A1

Trong d6: AVol thé tich nwéc thire té chay qua
nat tinh toan trong moét bwéc thoi gian, dwgce tinh
nhw sau: '

AVol =050, + O Ouadlde (18)

SWMM 5.0 gidi phwong trinh (12) va (13) béng
phwong phap Euler cai tién (twong dwong véi
phwong phap Runge-Kutta bac 2). Pau tién,
phwong trinh (12) dwoc gidi §& tinh lwu lgng trong
mdi 6ng tai budc thdi gian A2 st dung cac gia trj
myc nwéce, dién tich mat cat uét, tbe d6 dong.chay
tai bwée thoi gian trwde t. Két qua tinh toan nay
dwoc thay thé vao phwong trinh (13) dé tinh mwc
nuwéc, str dung At/2,

Tiép theo, lvu lwgng & budc thei gian day da (At)
ciing lai dwgc xac dinh béng phwong trinh 3.13, st
dung cac két qua ctia budc thdi gian AY2. Cudi
cling, mye nwde tai thdi gian At dwoc xac dinh béng
fwu lwong trong (ng tai bwdce thdi gian nay.

SWMM 5 giai phwong trinh (5) va (6) st dung
phwong phap x&p xi lién tuc. Céc bwdc dwoc tién
hanh nhw sau:

1. Tinh déng chay ban dau tai mdi cong tai thoi
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diém t + At dwoc the hién bang cach giai phrong
trinh (12) s dung céac gia tri cdt nwéc, dién tich, van
tbc, tai thoi diém t. Sau d6 tién hanh twong tw dbi
v&i cot nwde bing cach gidi phwong trinh (13) st
dung gié tri lwu lwong viva tinh duwoc. Nhitng két qua
nay dwoc gan la Qjagt va Higgt.

2. Phuong trinh (12) dwoc gidi lai 1 1an, st dung
gia tri cot nwére, dién tich va van téc (g véi Qqugt va
Hiast V#a tinh. Hé s6 € dwoc st dung d& két hop
gia tri dong chay Qp gy, VOi gid tri dong chay Qlast
theo phwrong trinh Qpew =(1- €2) Qpast + €2 Qnew
d& tinh va cap nhat gié tri cia Qpeyy.

3. Phuwong trinh (13) dwoc giai lai 1an niva dé tinh

~ Nghiénctu& Trao d6i

cdt nwée, st dung gia tri dong chay Qnew. Tuong tw
nhw d6i v&i dong chay, gia tri m&i Hnew dwoc so
sanh v&i Hlast @8 tinh va cap nhat gia tri muwc nwéc
Hnew = (1-Q Hja4t +Q Hpew-

4. Néu Hnew gén bang Hlast thi qua trinh ditng
lai v&i Qnew va Hnew nhuw 1an gidi cho buérc thei
gian't + At. Néu khong thi Hiast va Qjggt dwoc thay
bang Hnew va Qnew va qua trinh sé& quay tré lai
buwéc 2.

Trong khi thwc hién qua trinh nay, SWMM st
dung hé sb hang s & 1a 0,5 véi dung sai dd hoi tu
la 0,005 feet tai méi nat va giéi han ctia mbi lan thee
Ia 4.

Hinh 1. Ban dé phian bé hé théng kénh tiéu va cdc nat tinh

Hi&u chinh va kidm nghiém mé hinh SWMM
a. Hiéu chinh '

Bo s6 ligu mwa, dong chay thuc do, sb liéu vé
tinh hinh st dung dat ndm 1989 dwoc str dung dé
hiéu chinh bé théng sb clia mé hinh SWMM mé
phdng qué trinh mwa — dong chay trén leu vie séng
Nhué doan tir Lién Mac dén Thanh Liét v&i tuyén
kidm tra mwc nudc thuc do tai thwong lwu cong Ha
Pong (hinh 2). Théng s6 cin higu chinh 1a hé sé
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nham Manning 1ong séng Nhué va cac kénh dan.

Sau nhiéu 1an hiéu chinh véi cac bo théng sb
khéc nhau da Iwa chon dwoc bo théng sé tdi wu: -

- Béi véi Iong séng Nhué: n = 0,028
- Dbi v&i kénh: n = 0,025

Sai s6 dwgc danh gia theo chi tiéu Nash — Sut-
cliffe, N = 0.9, két qua dat loai tot.
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Hinh 2. Két qua hiéu chinh muc nwéc tai thwong Iu céng Ha Béng

b. Kiém nghiém

B6 sb liéu mwa, dong chay thuc do, sb ligu v& stv
dung dat nam 2001 dwoc st dung dé kiém nghiém
b théng s6 clia md hinh SWMM da xac dinh duorc.

Két qua md phéng ddi véi bo théng sb téi wu da
xac dinh dwoc cho két qua én dinh, mwec nuwéce tinh

toan pht hep véi qua trinh mwe nudc thyc do tai
thwong lvu cdng Ha Pong ,chi tieu Nash = 0.94
(Hinh 3). Bidu nay chirng t6 b théng sb tbi wu da
xac dinh dwoc co thé str dung trong viée tinh toan
thuy lwc phuc vu quy hoach chi tiét khu §TM Tay Hd
Tay.
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Hinh 3. Két qua kiém nghiém muc nwéc tai thwong Iy céng Ha Péng

c¢. Tinh toan thdy vén, thay luc

Tinh toan thuy van, thuy iwc cho toan bo lwu vuc
song Nhué véi tan suét mua thiét ké P=1% trong
diéu kién hién trang (chwa xay dwng Khu BTM) va
giai doan hoan chinh (d& xay dwng Khu BTM Tay
Ho Tay), va&i didu kién hé thdng tiéu thoat nwéc hién

“trang va theo quy hoach dén 2010.

Chon céc phwong an tinh toan dé danh gia kha
néng tiéu thoat cla kénh C6 Nhué khi chwa c6 va
c6 Khu DTM Tay Hé Tay. Két qua tinh toan lam to
s& kién nghi c6t san nén cho khu DTM.

- Phwong én 1 (PA1): Banh gia hién trang tiéu va
ngap ung cta khu viec dw an véi tan suit mua
P=1% (chu ky 13p 100 ndm) trong didu kién chwa co

dw an.

- Phwong an 2 (PA2): Xac dinh myc nwéc, dign
va do sau ngap Ion nhét khi xay dung dw an BTM
Tay Ho Tay véi tan sudt mwa P=1% (chu ky 13p 100
nam), -

1) Phurong én 1

Két qua tinh toan mue nwdc Ion nhét tai cac nat
khéng ché duoc thé hién rd trong két qua mé hinh.
Tai d4u kénh C6b Ia 6,99 m, tai nat khéng ché cia
khu vire dy an (JC15) 14 6,96 m. Ngap cuc bd co thé
xay ra tai mdt s6 khu vire, déc biét 1a cac ving triing
dang canh tac; d6 sdu ngap I&n nhat binh quan la
0,64 m. Didu nay la do hé théng thoat nwérc hién nay
clia lvu vire C6 Nhué duoc xay dung da kha 1au va
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khong thé dap (rng tiéu thoat cho mua cé tan suét
1%. B&n canh d6, qua trinh d6 thi hoa dién ra nhanh
trong nhitng ndm qua da lam nhiéu doan kénh bj [an
chiém, san Iap d&n dén kha nang tiéu cla hé théng
bi qua tai. Vi vay can gAp rat cai tao hé théng thoat
nwéc nay.

2) Phuwong én 2

Két qua tinh todan muc nwéc I6n nhét tai dau
kénh THTO 1a 7,53 m; Iwu Iwong Ién nhét tai nat
JC15 14 56,81 m3/s; tai clra ra cla khu virc dw an 1a
7,03 m. Pd sau ngap Ié&n nhét trong khu vire dw an
14 0,83 m. Do sau ngap 1&n nhét binh quan 14 0,44
m. Chénh caoc mwc nwédc so véi khi chua co cong

e m

i

Y

&

e : 5———'\?\ - //
ey aag s [ =
A 7

Hinh 4. Qmay, Hmax: Ymax tai mot sé nat
chinh ~PA2 ‘

5. Két luan va kién nghi

Tt két qua nghién tinh toan 2 phwong an véi cac
trwdng hop cu thé, c6 thé rat ra mot s két luan sau:

M6 hinh SWMM 5.0 véi b théng sé t6i wu da xac
dinh dwoc, da dwgc sir dung dé tinh toan kha nang
tiéu thoat nwée Ivu vee séng Nhué cho két qua kha
tdt; c6 thé str dung d@é tinh toan thuy van, thuy lwc
phuc vu thiét ké chi tiét khu DTM Tay Hb Tay. Két
qua tinh toan thuy van, thuy lwc &ng véi mua thiét

- Nghién cttu & Trao d6i

trinh tai nat JC15 1a 7 cm ( Hinh 4). C6 thé thay khi
xay dwng cdng trinh da anh hwéng dang ké dén ché
dd dong chay trong hé thdong kénh tiéu bén ngoai
khu vire dy an. Diéu nay mat Ian niva cho thay hé
théng cong trinh tiéu thoat nudc hién nay khang con
pht hop.

Trong trwéng hop Khu BTM Tay Hbé Tay duoc
xay dwng véi cbt san nén va hé théng tiéu thoat
nwdre ndi bo da duoc Vien Quy hoach Xay dwng
thiét ké [2], két qua tinh toan cho thay: Khi c6 mua
Vi thn sudt 1%, trong didu kién hé théng tiéu thoat
nwdc ca trong va ngoai khu vwe dw an, mire dé
ngap trong khu virc dy an kha Ién ( Hinh 5).

Hinh 5. Ban dé nguy co ngap—-PA2

ké co tan suét 1% khi chwa cé dw an khu d6 thj mai
Tay Hb Tay cho thay hé théng tiéu thoat nwdc hign
nay dang bi qua tai. Sau khi dw an khu dé thi méi
Tay Hb Tay (207,66 ha) dwoc xay dwng sé co tac
déng dang ké dén ché do dong chay trong hé thng
kénh thoat nwéc mua trén tidu Iwu vec C8 Nhué do

_16p pha tw nhién dwoc thay bang 1&p phl khong

tham. Hé s6 dong chay tang nhiéu so v&i hién trang
nén murc G4 ngép lyt cling gia tang so véi hién trang
W 7-12 cm.
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