MOI QUAN HE GIUA DIEN TiCH HO PIEU HOA VOI TONG
LUU LUQNG DONG CHAY SAU HO O HE THONG TIEU PO THI.
AP DUNG CHO LUU VUC PIEN HINH - LUU VU'C SONG PAM
THUQC HE THONG THOAT NUGC HA NOI

Luwu Vin Quan' Tran Viét On'

Tém tit: Cdc nghién citu gan day chi xem xét ho diéu hoa vé linh viee méi truong, vé anh huwéng
ciia ho t6i quy mé cong trinh dau méi... Bai bdo nay trinh bay nghién ciu moi quan hé dong thoi
gitta dién tich hé va vi tri hé téi luu luwong cua hé théng tiéu do thi. Tac gia sw dung mé hinh
SWMM 5.0 mé phong thity lywc cho leu viee séng Pam thude hé thong séng Nhué, Ha Noi. Két qua
chi ra quan hé nghich bién giita dién tich hé va luu heong sau ho, giita mirc dé phdn tan va tong

luu lwong lon nhat toan hé zhéng.

Tir khoa: HO diéu hoa, luu lugng tiéu, tiéu do thi.

1. PAT VAN PE

Hb diéu hoa bao gém hd tu nhién hodc hd
nhan tao ludn ton tai trong moi hé théng thoat
nuée d6 thi, thuong b tri trong cac cong vién
v6i cong nang chu yéu 1a tao canh quan va cai
thién méi truong. Nhiém vu diéu tiét nudc mua
da duoc tinh dén nhung viéc s dung ho diéu
hoa lam giam ngap tGng chi dugc dé cap trong
nhimng thap ky gan day khi cac do thi md rong
va lugng mua tran 16n vuot tan suét thiét ké xay
ra thuong xuyén.

Trude nhitng nam 80 & cac nude co nén kinh
té phat trién da co ban hoan thién hé théng thoat
nude d6 thi, cac thanh phd duy tri 6n dinh mirc
do do thi hoa, ty 1€ tham phu xanh nhu cong
vién, bai co, hd nude.. va dién tich khong tham
nhu nha cira, duong x4, san... Van dé ngap ung
luén ndm trong tam kiém soat nén cac hod trong
d6 thi chua dugc xem xét trén goc do diéu hoa
nudc mua cho muc dich giam ngdp ung. Sau
nhitng ndm 80 ciia thé ky 20, d6 thi ciia cac nudc
dang phat trién khong nglmg md rong va thanh
lap m&i ciing v6i sy bién d6i cua khi hau ngay
cang cuc doan thi vai tro trt nudc mua giam
ngap Ging ctia hd diéu hoa thé hién rd hon. Mot s6
nudc da xay dung cac hd kho, ham trit nuée mua
thay thé cho ho diéu hoa nhu Nhat Ban...

! Truong Pai hoc Thuy loi.

Hé théng thoat nudc do6 thi tré nén qua tai,
lac hau vé cong ngh¢, viéc quan ly hd bi lang
quén, ho bi bdi ling, thu hep do 14n chiém, vin
hanh chua khoa hoc... 1am cho hd khong thé
phat huy hét ning luc diéu tiét. Do bién ddi khi
hau cac tran mua c6 cuong do lon thuong xuyén
xay ra hon lam cho van dé ngap ung tai cac do
thi tré nén birc xuc. Mot trong nhitng gidi phap
chéng ngap lut duoc dua ra 1a sir dung hd diéu
hoa nude mua dé giam ngap Gng.

Céc nghién ctru duoc cong bd gan day cho
thdy gi¢i nghién ctru da bat dau cha y hon vao
khia canh sur dung hd cho muc dich tiéu thoat d6
thi. Trong d6 dang chu y la cac nghién ctu sau
day: GS.TS Duong Thanh Luong [3, 4] cho
thdy quy mo hd diéu hoa c6 anh huong ty 18
thuan véi viée giam luu luong tiéu cho khu dau
mdi tram bom.

Nhom tac gia Lé Sam, Nguyén Dinh Vuong
va Tran Minh Tuan [5] da danh gia vai trd quan
trong ctia hé thong hod diéu hoa trong hé théng
thoat nuéc thanh phé HO Chi Minh. Tuong tu,
khi xem xét cac giai phap chdng ngap “Quy
hoach thoat nudc Thu d6 Ha Noi dén nam 2030,
tam nhin dén nam 2050 d4 d¢ phuong 4n chdng
ngap bang xdy dung hd diéu hoa tich nudc, ting
cuong ving thim bang cdy xanh... Nguyén Viét
Anh [1] dd d@ cap van dé thoat nuéc mua theo
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goi ¥ thu gom tai str dung va dung ho diéu hoa
trlt nudc mua.

Nhing nghién ctru trén day cho thay vai tro
ctia ho diéu hoa dudi goc do giam ngap ng da
dugc xem xét dén nhung chua c6 nghién ciru
chi rd mbi quan hé giita dién tich ho va luu
lugng, gitra vi tri ho va luu lugng

2. PHUONG PHAP NGHIEN CUU

Nghién ciru 1y thuyét mdi quan hé giira vi tri
va luu lugng, giita dién tich hd va luu luong.

Nghién ctru théng qua mé hinh héa mét luu
vuc dé kiém chung 1y thuyét.

Phuong trinh can bang nudc cho diém nat co
ho diéu hoa:

Q,dt — Qi dt = dW (1)
Q.At— QAt =AW )
R
Qo HO didy hoa |

Hinh 1. So do két néi hé diéu hoa véi kénh.

W - dung tich h8 diéu hda

Qut

Luu lugng Q

Qr(t

Qo

[

Thoi gian

T(h)
Hinh 2. Puong qua trinh luu luong cua nut.

(QV max 12 luu luong 16n nhét vao ho, Q¥ na 12
lru lugng 16n nhat ra khoi hd diéu hoa, Qv(t) 1a
duong qua trinh luu lugng vao hod, Q(t) la
dudng qua trinh luu lugng ra khoi h)

Nhu vay, ty sb QRmaX/QVmaX phu thudc vao
dung tich ho diéu hoa.

HE didu hoa

Tram baom

Hinh 3a. So do bé tri hé diéu hoa tai cong trinh
dau moi

\M{Hédé\w

H6 diéu hoa

a Song

Tram bom

Hinh 3b. So d6 bé tri hé diéu hoa tai dau kénh
cap I

Nhdn xét: Ho diéu hoa chi diéu tiét 1am giam
luu Iugng 16n nhat cho doan kénh, cong trinh
phia sau ho, dién tich ho ty 1& thuan véi luu
luong duoc triét giam.

3. KET QUA TiNH TOAN VOI VUNG
NGHIEN CU'U PIEN HINH

Chon luu vuc ti€u song Dam thudc hé théng
thiy loi song Nhué, Ha Noi dé nghién clru mbi
quan hé gita lvu lugng 16n nhat cta kénh sau
ho vai dién tich hd can gia thiét loai bo bot bién
phu thu¢c. Luu lugng 16n nhét xuét hién tai mot
vi tri trén hé thong tiéu phu thudc vao: hinh
dang luu vuc, d6 dbc luu vuc, luong nude dugce
trit lai (ho diéu hoa), tinh chat bé mat tham phi,
mo hinh mua tiéu. Dé nghién ctru mdi quan hé
gifta luu lwong 16n nhét ciia kénh sau hd véi
dién tich ho can gia thiét loai bo bét bién phu
thudc va dua vé quan h¢ hai bién 1a dién tich hd
va luu lugng, vi tri hd va luu lugng. DPbi tuong
nghién cutru 1a viung do6 thi nén tac gia chon vung
nghién ctru dién hinh 1a luu vuc séng Pam
thuoc hé théng song Nhué, Ha Noi. Gia thiét
ving nghién ctru da chuyén doi sang d6 thi theo
quy hoach chung Ha No6i dén nam 2030, tinh
chat tham phu 1a d6 thi ung véi nim 2030 va
dugc lay tir quy hoach chung cua thu d6 dén
nam 2030, mé hinh mwa 03 ngdy tan sudt 10%.
Nhu véy tac gia chi xem xét anh huodng gitia
dién tich hd diéu hoa va luu lugng.

a. Dac diém tw nhién vung nghién cuu

Vi tri ctia Iuu vyc nghién ciru 1a vung kin
duoc bao boc boi phia Bic 1a dé song Héng,
phia Tay la dé song Day, phia Nam la duong 32,
phia Bong 1a song Nhug.

Quy md vung nghién cuu 1a 4.792,9ha. Dia
hinh khac bang phang, hudng ddc tir Tay sang
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bong theo doc truc song PBam.

Téng chiéu dai tuyén song Dam va cac tuyén
nhanh dai 43.200,0 m, trong d6 tuyén song Pam
dai khoang 9.730m, nhap Ivu véi song Nhué tai
vi tri cau duong sit.

Dan s6 trong ving dy 4n theo théng ké nam
2002 1a 94.477 nguoi. Trong d6 5 xa huyén Pan
Phuong 1a 36.003 nguoi, 6 xa huyén Tu Liém
58.474 nguoi. Ty 1é phat trién dan sd 1,7%.
Ngudn “Dw dn Cdi tao tiéu thodt nudc séng
Pheo (Dam) — Huyén T liém — Ha ngi”.

b. M6 hinh héa bang phan mém SWMM 5.0

Téng sb tiéu luu vyc (Subcatchments): 119;

Tong sb nut tinh toan (Junction Nodes): 61;

Téng sb doan kénh (Conduit Links): 61;

S6 mé hinh mua tinh toan (Raingages): 01;

S cira xa (Outfall Nodes): 01

M6 hinh tinh toan tham (Infiltration):
HORTON;

Pon vi tinh luu lugng (Flow Units)

CMS (m3/s)

Hinh thirc tinh dong chay (Flow Routing)

DYNWAVE (dong luc hoc).

Hinh 4. So do tinh toan thuy lyc luu viee song
Pam bang SWMM 5.0

c. Céc truong hop tinh todn va két qua

Téng luu lugng 16n nhét hé thong 1a tong luu
lugng 16n nhét xuat hién trén cac doan kénh thudc
hé théng nghién ctru. Cac luu luong nay dung dé
thiét ké kich thudc cta hé thong kénh, cong...

n m h
Ohiman = D, O + 2O, + D005, 5 (3)
1 1 1
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Trong do:
max max max
kel—i ® chZﬁj > ke3—k *

doan kénh cap 1 thr i, cap 2 thu j, cap 3 thir k.
n, m, h: sd luong cac doan kénh céip 1, cép 2

Luu luong 16n nhat cia

va 3.

Dién tich ho diéu hoa dugc gia thiét tinh theo
ty 18 phan tram dién tich phu trach cua tuyén
kénh. Truong hop hd phén tan, gia thiét cac ho
diéu hoa dau kénh nhanh c6 chung ty 1¢

* Truong hop ho bd tri tap trung phia trude
khu dau moi.

Bang 1. Dién tich ho diéu hoa va luu hrgng
16m nhit — ho tip trung tai phia truéc khu
diu moi

Luu luong 16m nhat | Ho didu hoa
STT Té’rig hé | Tai | Dién ).
thong | dau moi tich e
(Qhtmax) | (QpMmax) (ha)
1 ]3.057,60 | 213,8 47,93 1%
2 13.017,80 | 191,1 95,86 2%
3 [2987,00| 177,6 143,79 | 3%
4 1295580 | 168,7 191,72 | 4%
5 1294590 | 164,5 239,65 | 5%
6 (294230 | 163,8 287,57 | 6%
7 1291820 | 154,5 335,5 7%
8 12.916,10 | 1523 383,43 | 8%
9 1291260 | 151,0 431,36 | 9%
Quan hé giita luu luong sau hé va dién tich ho
20 .
200 \\\ y:-28§?i]~(:g;)7; 321,69
180 0
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Hinh 5. Quan hé giita heu leong khu dau moi
va dién tich ho diéu hoa — triong hop hé bé tri
tdp trung



Quan hé giita tong luu luong max va dién tich hé
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Quan hé giita luu lugng dau méi max va dién tich ho

y =-50,899Ln(x) + 415,61
R’ =0,9863
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Hinh 6. Quan hé giita tong heu lirong 1om
nhat toan hé lh(fng va dién tich hé diéu hoa —
triwong hop ho bo tri tip trung

* Truong hop ho bé tri phan tan tai dau kénh
cép L
Bang 2. Di¢n tich ho diéu hoa va luu hrong
16m nhét — ho phén tan tai ddu kénh cip I

Hinh 8. Quan hé giita luu heong khu dau moi
va dién tich hé diéu hoa — ho bé tri phan tan
tai dau kénh cap I
Bang 3. So sanh giira phwong an hé tip trung
tai cong trinh diu moi va phan tan tai diu
kénh cap I

Dién | Luu lugng 16n nhét Luu lugng l6n nhét
tich hd tai dau moi tong hé thong

diéu hoa (Qom max) (Qnt max)

(ha) | Tap trung |Phan tan | Tap trung | Phan tan
47,93 | 213,80 | 211,88 | 3.057,60 | 2.535,27
95,86 | 191,10 | 189,45 | 3.017,80 | 2.393,04
143,79 | 177,60 | 167,74 | 2.987,00 | 2.298,16
191,72 | 168,70 | 141,57 | 2.955,80 | 2.253,94
239,65 | 164,50 | 132,21 | 2.945,90 | 2.231,85
287,57 | 163,80 | 125,39 | 2.942,30 | 2.218,48
335,50 | 154,50 | 119,53 | 2.918,20 | 2.206,63
383,43 | 152,30 | 114,55 | 2.916,10 | 2.196,41
431,36 | 151,00 | 109,89 | 2.912,60 | 2.186,83

Luu luong 16n nhat | HO diéu hoa
grr | Tonghe | Tai | Dien .
thong dau moi tich trim
(th max) (QDM max) (ha)
1 253527 | 215,88 47,93 1%
2 12.393,04| 189,45 95,86 2%
3 12298,16| 167,74 143,79 | 3%
4 |2.253,94| 141,57 191,72 | 4%
5 [2.231,85| 132,21 239,65 | 5%
6 |2.218,48| 125,39 287,57 | 6%
7 12.206,63| 119,53 335,50 | 7%
8 [2.196,41 | 114,55 383,43 | 8%
9 ]2.186,83 | 109,89 431,36 | 9%

Quan hé giira téng luu lwrong max va dién tich ho
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Hinh 7. Quan hé giita tong heu lirong 16m
nhat toan hé thong va dién tich ho diéu hoa — ho
bo tri phan tan tai dau kénh cap 1.

Quan h¢ giita luu lugng dau méi max va dién tich ho
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Hinh 9. Quan hé giita luu heong khu dau moi
va dién tich ho diéu hoa — so sanh giita hai
phwong an bo tri ho diéu hoa.
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Quan h¢ giia tdng luu lugng max toan h¢ thong 5 38,76% | 50,78% | 4,35% | 27,54%
va dién tich ho
— 6 39,02% |53,32% | 4,47% | 27,97%
y =-69,152Ln(x) + 3327,4
T~ R’ = 0.9882 7 42.,48% | 55,50% | 5,25% | 28,36%
\\-’“—‘“v—ow

8 43,30% | 57,35% | 5,32% | 28,69%
: E 9 43,78% | 59,09% | 5,44% | 29,00%

. Log. (TT)

. 4. KET LUAN
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Hinh 10. Quan hé giita tong lwu lwong 1om
nhat toan hé th(fng va dién tich hé diéu hoa — so

sdanh giita hai phirong dn bé tri ho diéu hoa.

Bang 4. So sanh phan trim triét giam luu
lwong gitra phwong 4n hd tip trung tai cong
trinh diu méi va phan tan tai dau kénh cap I

Dién |Ty 1& trié; giam luu| Ty I¢ triét giam luu
tiqh luong dau moi so | lugng lc"m nhat toan
h?) voi phuong ér} hé thong so voi
dicu | khong c6 ho dicu phuoqg é{l khong
hoa hoa c6 ho diéu hoa
(%) | Téap trung | Phan tan| Tap trung | Phan tan
0 0 0 0 0
1 ] 20,40% |21,12% | 0,73% | 17,69%
2 | 28,85% (29,47% | 2,02% | 22,30%
3 | 33,88% |37,55% | 3,02% | 25,38%
4 | 37,19% [47,29% | 4,03% | 26,82%
TAI LIEU THAM KHAO

Két qua tinh toan cia mé hinh SWMM 5.0
cho hé théng luu vuc séong Bam thé hién trén
céc bang va d0 thi c¢6 nhitng két luan sau:

- Khi dién tich ho ting thi luu lugng dau
moi va tong luu luong 16n nhat toan hé thong
giam xudng & ca hai phuong an bd tri ho. Cung
dién tich hd diéu hoa thi phuong an bd tri hd
phan tan tai dau kénh cap I ¢6 luu luong dau
moi va tong luu luong 16n nhat toan hé thong
nho hon. D6 thi hinh 9 va hinh 10 cho thay
duong quan hé véi truong hop hod tip trung
luén nam phia trén.

- Lay truong hop khong c6 ho diéu hoa lam
co s& dé so sanh thi murc do triét giam luu lugng
tai ddu moi va hé thong kénh giam dan khi dién
tich hd diéu hoa tang 1én. Hinh 9 va hinh 10 thé
hién hai do thi thoai dan khi dién tich ho ting.

- Quan h¢ gitra di¢n tich ho va luu lugng, vi
tri ho va luu lwong phu thudc vao dic tinh luu
vuc nhu: hinh dang, d6 dbc, tham pht... nén s¢€
khac nhau gitra cac d6 thi. Co6 thé sir dung
phuong phap nhu trinh bay trong bai bao nay dé
tinh toan cho cac luu vuc khac.
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Abstract
RELATIONSHIP BETWEEN DETETION POND AREAS AND POND EFFLUENT
FLOWS IN AN URBAN DRAINAGE SYSTEM: CASE STUDY OF DAM RIVER BASIN IN
DRAINAGE SYSTEM HANOI

Recent studies on detention ponds have focused mainly on environment and how ponds effecting
drainage headworks. This paper examines the link between pond areas/its locations and flows in an
urban drainage system. We applied a storm water management model to simulate hydraulic flow in
the Dam river basin of the Nhue River, Hanoi. The results show a reversed relationship between
pond areas and pond effluent flows, and that between distrbuted pond locations and the total
maximum flows in the system.

Key words: Detetion pond, drainage flow, urban drainage.
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