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ANH HUONG CUA CAC PAC TRUNG MUA THIET KE
TOI HIEU QUA KIEM SOAT DONG CHAY CUA
CAC CONG TRINH THOAT NUOC BEN VUNG

Ping Minh Hai'

Tém tit: Sy gia ting bé mdt khong tham nuée da lam tang heu heong dinh va giam thoi gian tdp trung
dong chay muede muwea vao hé thong thodt nwde, gdy ngdp lut trong do thi. Pé giam thiéu ngdp lut dé thi,
gidi phdp kiém sodt dong chay nwée miea tai nguon (LID-Low Impact Development) dang dwoc quan tém
réng rdi. Muc tiéu cia bai bdo la danh gid danh huéng ciia cdc dic trung ciia mé hinh mua thiét ké dén
hiéu qua kiém sodt thé tich va lwu lwong I6n nhat cia cdc phwong dn LID khdc nhau. Céc phwong dn LID
duge t6 hop tir cdc logi cong trinh mdi nha xanh, vt liéu lat tham meée va hop trong cdy. Mo hinh
SWMM (Storm Water Management Model) duwoc sir dung dé danh gid hiéu qua ciia cdc gidi phdp LID so
Véi gidi phdp thodt nude truyén thong. Két qud cho thdy chu ky Idp lai cia tran mua thiét ké tang lén thi
hiéu qua giam thé tich dong chay va luu heong Iom nhat sé giam. Nguoc lai, khi thoi gian mua tang lén thi
hiéu qua giam thé tich va giam leu lwong I6n nhat sé tang. Hiéu qud giam thé tich va giam lheu long lom
nhdt khéng ré rét khi thoi gian xudt hién dinh muathay doi. Hop trong cdy c6 hiéu qua giam thé tich va
lueu luong cao nhdt so véi mdi nha xanh va vt liéu 1at tham nude. Két qua cia bdi bdo sé gép phan cung

cdp thém co sé khoa hoc cho viée lira chon va tinh todn cdc céng trinh LID.
Tir khéa: SWMM 5.1, LID, Cau Bay, Mua thiét ké, Dong chay.

1. GIOI THIEU CHUNG

Su gia ting bé mat khong tham nudc da lam
thay ddi cac dic trung cua dong chay nudc mua
tap trung vao hé théng thoat nudce. Luu lugng dinh
tang lén va thoi gian tap trung dong chay nudc
mua giam xudng dd 1am qua tai hé thong thoat
nudce, gy ngap lut trong d6 thi. Bé giai quyét van
dé trén, bén canh cac giai phap cai tao, nang cp
hé thdng thoat nudc, cac giai phap kiém soat dong
chiay nudc mua tai ngudn sinh dong chay (LID)
dang dwgc nhiéu nudc trén thé gidi thuc hién.
Muyc tiéu cua cac giai LID 1a khéi phuc lai cac dac
trung cia dong chdy nudc mua (thoi gian tap
trung dong chay va luu luong dinh) vé giéng véi
chiing trude khi co cac hoat dong thay ddi bé mat
phii cia lwu vuc tdp trung nuéc bang cach toi
thiéu hoa dién tich khong thim ndi tryc tiép toi
cong thoat nudc mua, ting chiéu dai duong dan
cua dong chay mat va t6i da hoa viée trit tai cac
tiéu luu vuc.

! Trieong Pai hoc Thuy loi

Hiéu qua kiém soat dong chay cia cic cong
trinh LID da duoc nhiéu nha khoa hoc trén thé
gi6i nghién ciru. Debusk et al. (2011) da cho rang
0 chura sinh hoc c6 hi¢u qua giam dong chdy mat
tir 97% dén 99%. Qin et al. (2013) da phat hién
rang cac cong trinh LID c¢6 hiéu qua giam dong
chiay miat cao hon ddi véi mua thdi doan ngin.
Chui et al. (2016) da két luan rang thiét ké cong
trinh LID phu thudc vao muc tiéu gidm dong chay
dinh va loai m6 hinh mua. Rushton (2001) da su
dung vuon thu nude mua két hop véi vat liéu lat
thAm nuéc dé giam 30% dong chay nudc mua.
Cipolla et al. (2016) da cho thdy mai nha xanh c6
hi€u qua cao khi khoi phuc lai cac dac trung cia
dong chdy nudc mua. Peng et al. (2019) da danh
anh hudng ctua chu ky 1dp lai, thoi gian mua va
thoi gian xuat hién dinhctia mo hinh mua thiét ké
to1 hi¢u qua gidm lugng dong chay va giam tai
lwong chét lo ling ctia 7 kich ban LID khac nhau.
O Viét Nam, danh gia hiéu qua kiém soat dong
chdy cua cac cong trinh LID cling da dugc thuc
hién boi (Loc et al. 2015; Hai 2018). Tuy nhién,
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hiéu qua kiém soat nudc mua cua cac t6 hop cong
trinh LID khi mé hinh muwa thay d6i vin chua
duoc phan tich.

Vi vdy, muc ti€u cua bai bao la danh gia anh
huéng ciia mé hinh mua thiét ké dén hiéu qua
kiém soat thé tich va luu lwong 16n nhit cua cac
phuong an LID khéac nhau. Két qua cua bai bao sé
g6p phin cung cap thém co s& khoa hoc cho viée
lya chon va tinh toan cac cong trinh LID.

2. PHUONG PHAP NGHIEN CUU

2.1. Vung nghién ciru
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Hinh 1. So do vi tri hé thong thodt meée Cau Bay

Vung nghién ctru thudc huyén Gia Lam, Ha
Noi, c6 dién tich 1a 5553 ha. Pia hinh c6 hudng
dbc tir Tay Bac dén Pong Nam. Cao do dia hinh
thay ddi tr +7.2 m dén +3.2 m. Khi hau cia khu
vuc la nhi¢t déi gi6 mua. Mua kho bat dau tir
thang 11 dén thang 4, mia mua bat dau tir thang
5 dén thang 10, chiém 80% lwong mua cia ca
nam. Nudc mua va nudc thai cua khu vuc duoc
db ra séng Cau Bay, sau d6 d6 vao soéng Bic
Hung Hai tai cdng Xuén Thuy (hinh 1). Séng
Cau Bay c6 chiéu dai 1a 12.7 km, chiéu rong
bién ddi tir 10 m dén 32 m. Qua trinh d6 thi hoa
nhanh chong da lam gia tang dién tich khong
thAim nudc trong luu vuc séng Cau Bay. Diéu
nay da gidm thoi gian tap trung dong chady, tang
lwu lwong dong chay dinh d6 vao hé thong thoat

nuodc, gdy ra hién tuwong ngép lut tai nhiéu vi tri
trong khu vuc nghién ctru.

2.2. M6 hinh SWMM

M6 hinh SWMM 5.1 la md hinh thuy van thuy
luc ban phan bd. Dong chay trén cac tiéu luu vue
dugc md phong theo mo hinh hd chira phi tuyén.
Dong chay trong hé théng truyén din dugc dién
toan theo phurong trinh Saint — Venant 1 chiéu cho
dong chay khong 6n dinh bién ddi cham. Viéc giai
dong thoi cac phuong trinh lién tuc va phuong
trinh bao toan dong luong cho mdi duodng
6ng/kénh ciing v6i phuong trinh bao toan thé tich
tai cac niit s& xac dinh dwoc su bién doi theo thoi
gian va khong gian cua muc nude va luu luong
trén toan mang ludi. Phuong phap giai Nat-Duong
dan duoc phong theo md hinh Sacramento-San
Joaquin Delta va mé hinh WRE Transport (Lewis
A. Rossman 2010).

2.3. M6 phéng LID

Céc cong trinh LID dugc mo6 phong boi mo
hinh SWMM théng qua mot to hop cac 16p
thing ding gdm 16p mat, 16p dat va 16p trir. Can
béng am duoc thuc hién trong pham vi mdi 16p.
Dong chay tran, thoat nudc ddy va thim duoc
mo phong riéng ré. Pic trung cia mdi cong
trinh LID duoc xac dinh cho mot don vi dién
tich. LID dugc mo6 phong trong SWMM 5.1
dudi dang 6 chtra sinh hoc (bioretention cells),
vuon thu nuéc mua (rain gardens), mai nha
xanh (green roofs), hao thim (infiltration
trenches), lat vat liéu thdm nuéc (permeable
pavements), thung thu nuéc mua (rain barrels),
x4 nudc mua (rooftop disconnection) va kénh
thuc vat (vegetative swales).

2.4. Thiét 1ap mé hinh SWMM

2.4.1 Chia tiéu lwu vuee va diéu kién bién

Can ct vao ban do quy hoach d6 thi va ban
dd dia hinh, toan bd luu vuc song Cau Biy duoc
chia thanh133 tiéu luu vuc. Muc nudc nguén
tiép nhén tai song Bac Hung Hai phu thudc vao
quy trinh van hanh cia céng Xuin Quan va ldy
1a + 3.0 m. Diéu kién st dung dit cua cac tiéu
luvu vuc duoc léy theo ké hoach sir dung dat cua
quan Long Bién va Gia Lam nam 2015. M0 hinh
duogc hiéu chinh va kiém dinh cho toan bd luu
vuc song Cau Bay nhung khu vuc 4p dung LID
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chi tap trung tai quan Long Bién (hinh 1). Toan
bd dong chay cua vung ap dung LID duogc tap
trung tai céng qua dudng quéc 16 5 (cdng QL).
Di¢n tich cua vung ap dung LID la 3048 ha,
duoc chia thanh 95 tiéu luu vuc (hinh 2).

—— Truyén din
N @ Nat

¥ Curara
[ Tiéu lvu vye

Hinh 2. So d6 mé phong hé thong thodt nuée

2.4.2 M6 hinh mua thiét ké

Trong nghién ctru nay, anh hudéng cua cac
kich ban LID dén dong chay nuéc mua duoc mod
phéng v&i nhiu moé hinh mua thiét ké khac
nhau. Cuong d6 mua dugc xac dinh theo cong
thuc cuong dé gidi han (1) trong TCVN
7957:2008, cu thé nhu sau:

_ AQHAIR) (¢ ) 1)
(t+b)™

Trong d6: q 1a cuong do mua (I/s.ha); t 1a thoi
gian mua (phut); P 1a chu ky 1dp lai tran mua tinh
toan (nam); A, C, b, n la tham sb x4c dinh theo
diéu kién mua cua dia phuong dugc xac dinh theo
phu Iyc B-TCVN7957:2008, dbi v6i Ha Noi thi
A=5890; C=0.65; b=20; n=0.84.

Tu cuong d6 mua xac dinh ¢ cong thuc (1) s€
xac dinh d¢ sdu mua & thoi diém t. Sau d6, cac
khdi mua cua cac thoi doan mua s& duoc xéac dinh
va sip xép theo phuong phap khéi xen k& (Chow
et al. 1988) v6i hé sb trudc dinh r dé hinh thanh
mo hinh mura thiét ké. H¢ s6 trude dinh 7 1a ti 1&
gitta thoi gian tap trung dong chdy va thoi gian
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mua; 7 cang 16n thi dinh mua x4y ra cang mudn so
voi thoi gian bat dau mua.

Nghién ctru nay st dung 3 nhom mua dé danh
gia hiéu qua lam viéc cua céc phuong an LID.
Nhom 1: cdc mo6 hinh mua c6 chu ky 1ap lai khac
nhau (1, 2, 5, 10, 20, 50 va 100 ndm), lugng mua
thay doi tir 75mm dén 173mm, thoi gian mua 1a
3h va hé sd trude dinh +=0.5 (Bang 1). Nhom 2:
cac tran mua c6 thoi gian mua khac nhau (1h, 2h,
3h va 4h) nhung c6 cung lugng mua la 124mm va
cung h¢ s6 trude dinh 7=0.5. Nhém 3: céc trgn
mua c6 vi tri dinh mua khac nhau (0.2, 0.5, 0.7 va
0.9), c6 cung thoi gian mua 3h, chu ky lap lai Ia
10 nam va luong mua 124 mm.

Bang 1. M6 hinh mura thiét ké ving voi
chu ky lap lai khac nhau

T I (mm/pht)

(phut)| P=1a | P=5a | P=20a | P=50a | P=100a
0 1.0 1.4 1.8 2.1 2.2
10 1.1 1.6 2.0 2.3 2.5
20 1.3 1.8 2.3 2.7 2.9
30 1.5 2.2 2.8 3.1 3.4
40 1.8 2.6 3.3 3.8 4.1
50 2.3 3.3 4.2 4.8 5.2
60 3.0 4.4 5.6 6.4 7.0
70 4.5 6.5 8.2 9.4 10.2
80 7.8 | 11.3 | 143 16.3 17.9
90 | 203 | 29.5 | 37.5 42.7 46.7
100 | 11.6 | 16.8 | 214 24.4 26.6
110 | 5.7 8.3 10.5 12.0 13.1
120 | 3.6 53 6.7 7.6 8.3
130 | 2.6 3.8 4.8 5.5 6.0
140 | 2.0 2.9 3.7 4.2 4.6
150 1.6 2.4 3.0 3.4 3.8
160 1.4 2.0 2.5 2.9 3.2
170 1.2 1.7 2.2 2.5 2.7
180 1.0 1.5 1.9 2.2 2.4

Tong | 75 109 139 158 173

Ghi chu: a la nam

2.4.3 Hiéu chinh va kiém dinh mé hinh
Mo hinh dugc hi€u chinh dua vao so li€u do
muc nudce tai cong Xuan Thuy Gng véi tran mua
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100.7 mm ngay 23/7/2004. Sau d6 b thong sb cia
md hinh duoc kiém dinh véi trin mura 112 mm ngay
18/9/2007. Vigc hi€u chinh mé hinh dugc thuc hién
théng qua viéc thir dan cac thong s6 dé muc nudc
thuc do tai thuong Iuu cdng Xuan Thuy phi hop voi
muc nudc md phong tr moé hinh. Qua trinh hiéu
chinh va kiém dinh dugc md ta chi tiét boi Hai
(2020). Chi s6 NASH (Nash and Sutcliffe 1970) cho
trudng hop hiéu chinh va kiém dinh 1an luot 14 0.86
va 0.81, nam trong pham vi cho phép.
2.4.4 Thiét lgp cdc phwong dn LID

Bang 1. Cac thong s6 ciia cong trinh LID

Lép Thong sd GR PP | TRB
Lop mit Dién tich (m’) 50 400 6
Chibusiu(em) | 15 | NJA | 457
 |Poréng (%) 41 0.41
Lop vat ligu He 58 thit
- m
rong esotha 127 127
(cm/h)
Cot nwéc hiit (cm) | 6.1 6.1
Po day (cm) NA | 102 | NA
| pordng (% 0.18
Lop thim H? mrii( b)
£ sotham 127
(cm/h)
b day (cm) 12 30.5 30.5
D/\ x
o o rong 54 | 067 | 054
Lop trte (%)
Heé s6 thAm 55 55 55
(cvh) ! ! !
Lop  thodt| o0 thodt 13 | 13 | 13
0a . . .
P nude(cm/h)
nuée ~
SO mii thoat nude | 0.5 0.5 0.5

Ghi chu: GR la mai nha xanh; PP la vat liéu
lat tham nuée; TRB la hop trong cay.

Trén co s phan tich quy hoach 3o thi, diéu tra
thyc dia va tham van cong dong, ba loai cong
trinh LID duogc lya chon ap dung cho khu vuc
nghién ctru gdm c6 mai nha xanh (L1), lat vat liéu
thAm nude (L2) va hop trong cdy (L3). Thong sb
ctia mbi loai cong trinh LID dugc thé hién & bang
1. Phan bd ctia mdi loai cong trinh LID trén cac
tiéu Ivu vuc dwoc xac dinh tir phuong an quy
hoach téi wu di dugc mé ta bai Hai (2020). Theo
do, sb lugng clia mdi loai cong trinh LID trén cac
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tiéu lwu vue duge xac dinh nhim dam béo ring
hiéu qua giam Iuu lugng dinh 1a 16n nhat va chi
phi xay dung LID 1a nho nhat. Trong nghién ctru
nay, phuong 4n quy hoach téi uu ¢6 hidu qua giam
lwu lwong dinh 10% (véi trin mua thiét ké 3h, chu
ky 1ap lai 2 nam, luong mua 90 mm) dugc lya
chon. S6 lwong cac loai cong trinh LID trong
phuong an lya chon la: 531 mai nha xanh; 1466 vi
tri 14t vat liéu thim nudc va 93887 hop trong cay.
C6 7 phuong an st dung cong trinh LID duoc
thiét 1ap dé danh gia anh huong cua cac mé hinh
mua gom: L1 chi sir dung mai nha xanh; L2 chi st
dung vat li¢u lat thAm nudc; L3 chi st dung hop
trong cdy; L12 sir dung mai nha xanh va vat liéu
lat; L13 st dung mai nha xanh va hop tréng cay;
L23 st dung vat li€u lat va hop tréng cay; L123 sur
dung cé 3 loai cong trinh LID.

3. KET QUA VA THAO LUAN

3.1 Pic diém chung

Su thay ddi ciia cac thanh phan dong chay
nude mua cua kich ban nén (B) tuwong Gmg voi su
thay d6i chu ky lap lai (P) cia tran mua thiét ké
dugc mo ta trong hinh 3. Két qua cho thiy ring
khi P tang 1én thi mac dd tang cua dong chay mat
cao hon nhiéu so vi mirc do ting cua dong tham
va lugng nudc trit trén bé mat. Luong nudc thAm
tang dan va khong thay doi khi P>50a. Do ti 1& bé
mat khong tham trén cac tiéu Iuu vuc 16n (bién d6i
tir 60% dén 85%) nén lugng thim va lugng trir bé
mat thip hon so nhiéu voi lugng sinh dong chay
mat. Vi vdy, hé s6 dong chay ting dan va dat gia
tri 10n nhat 0.83 khi P ting tir la d&én 100a.

[ITham
ETrlr mat

EMua
350 | DD(‘JngMchéy .
-e-Hé s6 dong chay

Lwg'ng mua (mm)
=]
o

100

P=5a P=10a
Chu ky lap lai

P=1a P=2a P=20a P=50a P=100a

Hinh 3. S thay déi ciia cdc thanh phan cia
dong chay nuwéc mua
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3.2. Anh hwéng cia chu ky lip lai

Anh huéng cua chu ky l3p lai (P) téi su thay
d6i cua luong dong chay trong 7 kich ban LID
khac nhau dugc mo ta trén hinh 4. Vi moéi kich
ban LID, 7 tran mua thiét ké & nhém 1 duoc st
dung dé mo phong va két qua duoc thé hién trén
hinh 4a. Khi P tang thi lugng dong chdy s€ tang
nhung muc d6 tang s€ khac nhau & cac kich ban
LID khac nhau. Chéng han, ti 1¢ giita lugng dong
chdy cua trdn mua v&i P=100 nam so véi luong
dong chay cda tran mua véi P = 1nam & kich ban
L2 1a 4.51 trong khi ti I¢ nay 1a 5.43 & kich ban
L123. Hi¢u qua giam lugng dong chay (Ev) cua
moi kich ban LID duoc danh gia béng cach so
sanh lugng dong chay cua kich ban LID d6 voi
lwong dong chay cia kich ban nén (B).Nhan thiy,
d6i v6i cac phuong an str dung mai nha xanh (L1)
hodc/va vat liéu lat thim (L2) thi hiéu qua giam
luong dong chay thay ddi khong dang ké khi P
tang. Ev ctia phuong 4n L1, L2 va L12 lan luot 1a
2%, 4% va 5% d6i véi mua c6 P=1 nam. Ev ting
kha 5 rét d6i véi cac phuong an LID c6 st dung
hop trong cdy. Trong cac phuong an do, Ev nho
nhit & phuong an chi st dung hop tréng cay (L3)
va 16n nhat & phuong 4n str dung ca 3 loai (L123).
Cu thé 13, & phuong an L123, Ev giam dan tir 22%
(tng v&1 P=1nam) téi 12% (ing vé1 P=100nam)
trong khi & phuong 4n L3, khoang bién d6i twong
ung cua Ev chi tor 17% t61 9%. Nhu vay, khi P
tang thi Ev s€ gidm nhung mac d§ gidm khac
nhau ¢ cac phuong an LID khac nhau, gidm ro rét
nhét & phuong an hdn hop L123.

Hinh 5 mo ta sy thay ddi cia luu lugng 16n
nhét cia cac phuong an LID khi P thay ddi. Két
qué cho thdy, cac phuong an LID c¢6 sir dung hop
trong cdy thi luu luong 16n nhat giam nhiéu hon
so vOi cac phuong an khong su dung loai cong
trinh LID nay. Hiéu qua giam luu luong 16n nhat
(Eq) cao hon so véi hi€u qua luu luwgng dong chay
¢ cung phuong an LID (ngoai trr phuong an L1)
va chu ky mua P. Eq gidm khi P tdng nhung murc
d6 giam ctia n6 s& thap hon khi P>10%. That vy,
khi P tang tir 1 nam dén 10 nam thi luong giam Eq
ctia cac phwong an L3, L13, 123 va L123 1an luot
1a 9%, 10%, 9% va 10% trong khi muc do gidm
Eq tuong ung cua cac phuong an khi P tang tu
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10% dén 100% déu 1a 5%. Piéu nay co thé giai
thich nhu sau: khi mua nhé, luong nudc trii va
thim tai cong trinh LID c6 vai tro 1on trong viée
giam luu lugng dong chdy mat nhung khi luong
mua tdng lén thi vai tro cua lugng nudc trir va
thim tai cac cong cong trinh LID trong viéc giam
dong chay mat s€ giam di.

3000

O 1n3m
@20 nam

02 ndm
050 nam

B5n3m
B 100 nam

@10 ndam (a)

2500 -

2000 -

Lwgng dong chay (m?)
5 &
o [=]
(=] (=]

o0 | [ =
25

7]

B L1 L2 L3 L12
Phwong an LID

—Ll1 -+l2 =13
112 —+113 —123 25%
--1123

P=100
nam

P=2 ndm

P=50 ndm P=5nam

P=20 nam P=10 ndm

Hinh 4. Anh hwong ciia chu ky ldp lai t6i lwong
dong chay (a) va hiéu qua giam luwong dong chay (b)
—L1 -2 ==L3 P=1 nam

=-=112 +113 -o-L23 35%
--1123 30%

25y \ o

P=100 ndm

P=20 nam P=10 nam

Hinh 5. Anh hudng cua chu ky ldp t6i hiéu qua
giam luu lwong dinh
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3.3. Anh hwéng ciia thoi gian mwa

Hinh 6 mé ta anh hudng cta thdi gian mua dén
hiéu qua giam lugng dong chay nudc mua (Ev)
trong cac phuwong 4n LID khac nhau. Véi mdi
phuong an LID, lugng dong chdy s€ giam khi thoi
doan mua ting 1én. Chiang han, v6i phuong an
L123, lugng dong chay la 306 m’ung voi thoi
doan mua 1h va giam xudng 295m’ tng véi thoi
doan mua. Ev thay ddi theo sy ting 1én cua thoi
doan mua. Phuong an L1 va L12 ¢6 Ev khong d6i
va lan luot 1a 1% va 4% khi thoi gian mua thay
mua ting dan tir 1h dén 4h. Nguoc lai,Ev cua 5
phuong an LID con lai s€ tdng khi thoi gian mua
tang lén.Muc d6 tang cua Ev cua phuong an L2 la
1% trong khi tri s6 nay 1a 2% cho cic phuong an
c6 st dung hop trong cay (L3, L13, L23 va L123).
Diéu nay chimg to rang hop trong cdy van co Ev
cao nhét so v6i 2 cong trinh LID con lai khi thoi
gian mua thay doi.

L1 12 =-L3 0T=1h
112 -+L13 —L23 20%
1123

T=4h T=2h

T=3h

Hinh 6. Anh hwéng ciia thoi gian mira t6i hrong
hiéu qua giam lwong dong chay

Su thay ddi cua luu lugng 16n nhat cia cac
phuong an LID khac nhau khi thoi gian mua thay
d6i dugc 1am rd. Vi mdi phuong an LID, khi thoi
gian mua tang 1én thi luu lwong 16n nhit s& giam.
Khi thoi gian mua tang tir 1h dén 4h thi mirc giam
lvu Iwong 16n nhat cua cac phuong an ciing khac
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nhau. Cu thé 13, trj s6 nay 1a 5 m’s cho cac
phuong an L1, L2 va L12, 6 m’/s cho cac phuong
an L3, 123, L123 va la 7 m’/s cho phuong an L13.
Hiéu qua giam Iuu lwong 16n nhat (Eq) ciia cac
phuong an LID khac nhau khi thoi gian mua thay
d6i dugc mo ta trén hinh 7. Khong ké dén phuong
an L1, 6 phuong 4n con lai déu cho thiy Eq I6n
hon hi¢u qua giam lugng dong chay khi thoi gian
mua thay d6i. Cac phuwong an sir dung hop trong
cdy c6 Eq (trong khoang 16%-21%) cao hon nhiéu
so voi cac phuong an con lai (trong khoang 1% -
6%). Khi thoi gian mua ting tir 1h dén 4h, ngoai
trir phuong an L1 ¢6 Eq khong thay doi 6 1%, 6
phuong 4n con lai déu c6 murc ting hiéu qua giam
Ivu lwong 16n nhét 13 1%. Tri s6 nay thap hon so
vé1 mure tang hi€u qua giam lugng dong chay (nhu
da chi ra & trén). Hop trong cdy van chimg to 1a
loai cong trinh c6 Eq cao hon so v&i mai nha xanh
va vat ligu lat tham.

—1 -2 -3 uTzlh
~112 --L13 —-123 2%
~1123

T=4h T=2h

T=3h

Hinh 7. Anh hudng cua thoi gian miea t6i
hiéu quad giam luu heong I6n nhat

3.4. Anh hwéng cia dinh mwa

Anh huong cua thoi gian dat dinh mua trong
mo hinh mua thiét ké t6i hiéu qua giam luong
dong chay (Ev) trong cac kich ban LID khac nhau
dugc danh gia. Bén tran mua thiét ké cia Nhom 3
dugc mod phong cho cac phuong an khac nhau.
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Vi moi kich ban LID, khi vi tri dinh mua dich
chuyén dan vé cudi tran thi lwgng dong chay giam
dan nhung mirc d6 giam nho hon nhiéu so véi
thay d6i chu ky lap lai va thoi gian mua. Khi vi tri
dinh mua dich chuyén tir r=0.2 dén r=0.9 thi mirc
d6 giam luong dong chay 1a 2 m’cho cic phuong
anL1, L2, L3, L12 va L23 va 1 m’cho cac phuong
an L13 va L23. Khi vi tri dinh mua dich chuyén
vé cudi tran mua, phuong an L1, L2, L12 ¢c6 Ev
khong thay d6i trong khi ¢ cac phwong an con lai
c6 xu huong gidm nhe (khi r=0.5 va r=0.7) trudc
khi ting (khi r=0.9). Ching han, d6i voi phuong
an L123, Ev 1a 17% (r=0.1) giam téi 16% (r=0.5
va 0.7) sau d6 tang tro lai téi 17%. Ciing tuong tu
nhu sy anh hudng ctia chu ky 1ap lai va thoi doan
mua, sy anh hudéng cia vi tri dinh mua téi hi¢u
qua giam lugng dong chay thé hién rd rét nhat ¢
céc phuong an st dung hop trong ciy.

-3 r=0.2
123 18%

—11 L2
|13

-—112
--1123

r=0.9 r=0.5

r=0.7

Hinh 8. Anh huong cia thoi gian dat dinh muwea
to1 hiéu qua giam lwong dong chay

Anh huong cua vi tri dinh mua toi sy giam luu
lwong 16n nhit & cac phuong an LID khac nhau
duogc kiém tra. Véi mdi phwong an LID, khi dinh
mua dich chuyén tir vi tri ¢6 1=0.2 dén r=0.9 thi
lwong giam luu lwong 16n nhit 1a 0.1 m*/s ngoai
trr phuong an L2 co6 tri s6 0.2 m*/s. Nhin chung,
hiéu qua giam luu luong 16n nhit cao hon hiéu
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qua giam lugng dong chay tuong ung tur 4 -
5%.Tuong ty nhu xu hudng thay d6i hiéu qua
giam luong dong chdy khi vi tri dinh mua dich
chuyén tir r=0.2 d&én r=0.9 (nhu dd phan tich &
trén), hiéu qua giam luu lugng 16n nhat (Eq) ciing
giam nhe (so voi tri sb tai =0.2) khi r=0.5 va 0.7,
sau d6 hdi phuc hodc ting nhe khi r=0.9. Eq &
phuong an L23 khi dinh mua dich chuyén tir r=0.2
dén r=0.9 s& 1a 21%, 20%, 21% va 22%. Eq cua
cac phuong 4n str dung hop trong cay (tir 16%dén
22%) cao hon nhiéu so véi hiéu sudt cua cac
phuong an chi dung mai nha xanh hoac/va vat licu
lat c6 tham (tir 1% dén 6%).

L1 =12 r=0.2
-[12 —=L13

—--L123

-3

123 25%

r=0.9 r=0.5

r=0.7

Hinh 9. Anh huéng cua thoi gian dat dinh mua
to1 hiéu qua giam lwvu lwong dinh

4. KET LUAN

Bai bdo nay st dung m6 hinh SWMM 5.1
dédanh gia anh huong cua chu ky 1ap lai, thoi gian
mua va thoi gian dat dinh mua cia m6 hinh mua
thiét ké t6i hidu qua giam luong dong chay va luu
lwong 16n nhat ctia 7 phuong 4an LID trong khu
vuce quan Long Bién, Ha N¢i. Bay phuong an LID
duogc t6 hop tir cac cong trinh LID gém maéi nha
xanh, vat liéu lat thim nudc va hop tréng cay. Mot
s6 két luan dugce rat ra nhu sau:

1. Khi chu ky 13p lai tdng lén thi c4 hi¢u qua
giam luong dong chdy s€ va hi€u qua gidm luu
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lwong 16n nhat déu giam nhung hiéu qua giam lwu
lwrong 16n nhit cao hon so voi hidu qua giam
lugng dong chay.

2. Khi thoi gian mua tang 1€n hiéu qua giam
luong dong chay va giam luu luong 16n nhat
tang 1én.

giam luong dong chay va luu luong 16n nhat
khong 10 rét.

4. Cac phuong an LID sir dung hop trong ciy
c6 hiéu qua giam luong dong chay va luu lugng
nhit cao hon so v&i chi st dung mai nha xanh
hodc/va vat liéu 1at thAm nudc.

3. Anh huéng cua dinh mua t6i hiéu qua
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Astract:
THE EFFECT OF DESIGN STORM CHARACTERISTICS ON LOW-IMPACT
DEVELOPMENTPRACTICES FOR RAINFALL RUN OFF CONTROL

An increase in impervious areas leads to change in storm runoff in term of both increased peak
discharges and decreased concentration time, causing urban inundation. To dealing with such a
problem, runoff control at a site surrounding its generated source (Low Impact Development —LID) has
been intensively considered. This paper aims to evaluate effect of design storm characteristics on
performance of various LID scenarios for reduction in both volumes and peak discharges. LID
scenarios are combinations of green roofs, permeable pavements and bio retentions. SWMM model
(Storm Water Management Model) is utilized to compare runoffs of LID scenarios to that of non-LID
scenarios. The results indicate that an increase in returnperiods of storm events induced reduction in
control efficiencies of both rainfall volume and peak discharges. Conversely, an increase in rainfall
durationscaused anincrease in reduction efficiencies of both rainfall volume and peak discharges. The
effect of different time to peakon control efficiency of storm runoff is not obvious.Runoff reduction
efficiency of bioretention is the highest among three LIDs. The outcomes of this paper provide better
understanding for selection and design of LID.

Keywords: SWMM 5.1, LID, Cau Ba river basin, design storms
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