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. LUA CHON THOI LUQNG MUA THIET KE A
DPE MO PHONG KIEM TRA HE THONG THOAT NUGC MUA PO THI

Nguyén Tuén Anh', L& Viin Chin'

Tém tat: Bai bdo ndy gidi thiéu két qua nghién civu lwa chon thoi lwong muea thiét ké dé mé phong
kiém tra hé thong thodt nwée muwa do thi. Nghién ciru xem xét bdy mé hinh muea thiét ké dang khoi
xen ké cua Chow vai thoi luwong mua la 0,5h, 1h, 2h, 3k, 6h, 12h va 24 gio dwoc xac dinh tu tai liéu
muea tw ghi tai tram Lang, Ha Ngi. Nghién ciru stk dung phwong phdp so sanh luu lvong xdc dinh tie
mé phéng muwa-dong chay trdn muwa thiét ké va mé phéng mwa-dong chay toan liét mwa qud khir
trén cdc luu vue con khéc nhau cia mot luu viee thodt nuwde & Ha Néi. Két qua nghién cuu cho thcfy,
thoi lwong mura thiét képhit hop phu thudc vao dién tich cua luu vuc thoat nuoc, luu vuc cang lon
thi thoi leong muwa thiét ké phit hop cang dai. So bé c6 thé chon thoi lwong muwa thiét ké la 0,5h doi
voi luu vue co dién tich nhé hon 3ha, chon thoi luong la 6h doi vé&i luu vuee ¢6 dién tich khoang tir

20 dén 50 ha; chon thoi lwong 24h déi véi cac luu viee ¢6 dién tich khoang tir 200ha dén 300ha.
Tir khoa: Thoi luong mua thiét ké, Iuu lugng thiét ké, thoat nudc mua do thi.

1. PAT VAN DE

Theo Tiéu chuén thiét ké hé thong thoat nuéc
do6 thi hién hanh (TCVN 7957, 2008), khi tinh
toan thiét ké cac hé thong thoat nuéc mua do
thi, nguoi thiét ké can thuc hién 2 budc, budc
thir nhat: tinh luu luong thiét ké theo cong thirc
cuong do gidi han; budc tha hai: St dung mod
hinh toan dé tinh toan mua — dong chay va dién
toan thity luc trong hé thdng thodt nudc nham
kiém tra lai két qua so bo & budc thir nhat. Khi
mod phong qué trinh mua — dong chay trong hé
théng thoat nudc can su dung mot trdn mua
thiét ké 1am bién vao hé thong. Tiéu chudn thiét
ké nay quy dinh thoi lugng cta tran mua thiét
ké c6 thé chon tir 3h dén 6h. Tuy nhién trong
thuc té, nhiéu tac gia da chon thoi lugng mua
thiét ké 1a 12 gio, 24 gio hodc dai hon nita
(Nguyén Song Diing, 2005).

Theo cac tac gia Cao (1993), Despotovic
(1996), Alfieri (2007),.. cac thong sb co ban ciia
tran mua thiét ké (tong lugng, thoi lugng, phan
bb mua theo thoi gian) hop 1y nhit dung dé xéac
dinh quy mo, kich thudc ctia cac cong trinh dan
va thao nudc (kénh, céng, tram bom,..) trong hé

oy ruwong Pai hoc Thuy loi.
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thong tiéu nudc mua la cac thong s6 mua tao ra
luu lugng dinh c6 gia tri gin nhat véi gia tri
luu luwong dinh duge xac dinh tu liét quan tric
dong chay hoac tir mo phong toan li¢t qua trinh
mua - dong chdy cua cic trdn mua qua khu
tuong tng véi tan sudt thiét ké. Trong thyc té
thuong khong c6 sd liu quan tric dong chay
d6 thi trong nhiéu nim vi vay cé thé sir dung
phuong phap mé phong toan liét bang mé hinh
toan dé xac dinh cac thong sb hop 1y cua tran
mua thiét ké.

pé cung cép thém co s& khoa hoc lua chon
thoi luong mua thiét ké, bai bio nay gidi thiéu
két qua nghién ctru danh gia anh hudng cua thoi
lwong tran mua thiét ké dén luu lwong cia dong
chay trong mot hé thdng thoat nudc mua do thi
& Ha Noi, tir d6 kién nghi lya chon thoi luong
mua thiét ké hop 1y khi tinh toan thiét ké hé
thdng thoat nudc mua do thi.

2. PHUONG PHAP NGHIEN CUU

Pé xac dinh thoi lwong hop 1y nhét cua tran
mua thiét ké, trong nghién ciru ndy cac tac gia
sir dung phuong phap so sanh két qua tinh luu
lugng tor phuong phap mo phédng mua — dong
chay tran mua thiét ké va mo phong toan liét cac
tran mua trong qua khtr (Cao, 1993), (Despotovic,
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1996), (Alfieri, 2007) va (Nguyén Tudn Anh,
2015). Phuong phap nay bao gdm cac budc sau
day:

(1) Xay dung cac mo hinh mua thiét ké voi
thoi lugng mua khac nhau dé lya chon.

O day tai liéu mua tu ghi tai tram Lang, Ha
No6i va mé hinh mua phan b6 dang khdi xen k&
(m6 hinh mua thiét ké cua Chow) dugc chon dé
nghién ctru. Theo cac nghién clru cla céac tac gia
néu trén, md hinh mwa khéi xen k& cho két qua
tinh toan luu luong thién vé an toan, da duoc
nhiéu nuéc trén thé giéi ung dung trong tinh
toan thoat nuéc do thi. O Viét Nam, da ung
dung phuong phap nay cho du an cai tao hé
théng thoat nude song To Lich, Ha Noi.

(2) Chon mot Iuu vuc thoat nudc dién hinh
gan tram do mua dé nghién ctru tinh toan.

Luu vuc thoat nwéc mua Quan Thanh Xuéan,
TP Ha No¢i (pham vi luu vuc song T6 Lich —
xem hinh 1) cach tram mua Lang 1,5 km duoc
lga chon Ia luu vuc nghién ctu. Toan bd luu
vuc c6 dién tich tu nhién 366 ha va khong co hd
diéu hoa. Cao trinh mat dit phd bién ¢ cao do
+5,0 + +6,0 m.
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Hinh 1. Vi tri hé th(fng thoat nuoc
Quan Thanh Xudn — Luu viee song T6 Lich

(3) Lua chon mé hinh dé mé phong qua trinh
mua-dong chdy trén luu vuc.

M6 hinh toan thuy van, thiy luc SWMM
(Storm Water Management Model) cua Co quan
bao vé€ moi truong Hoa Ky duogc lya chon dé mo
phong qué trinh mua-dong chay cho luu vuc trén.
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(4) M6 phdng qué trinh mua - dong chay cho
céc tran mua thiét ké d3 duoc xac dinh ung voi
tan suét thiét ké P, tir 46 xac dinh duogc cac luu
lugng dinh tai cac vi tri twong ung véi cac trn
mua thiét ké khac nhau goi 12 Qrx ).

(5) M6 phéng qué trinh mua - dong chay cho
cac tran mua trong cac nam da do dac mua. Tu
két qua mo phong xac dinh duoc luu lwong dinh
(Qmax) clia tirng trdn mua tai cac vi tri xac dinh
trudc.

(6) Tu luu lugng dinh cua cac trdn mua trong
nam, xac dinh duoc luu lugng dinh lon nhét
(Qmaxmax) trong nam tai cac vi tri d6. Tinh tan
sut voi 1iét Qmaxmax CUa cac ndm mo phong tng
vGi tan suat thiét ké P xac dinh duoc luu luong
dinh tai cac vi tri img véi tan suat thiét ké goi 1a
Orep).

(7) So sanh két qua luu luong dinh tai cing
mot vi tri dd xac dinh & trén tr mé phong mua
toan liét va mo phong mua thiét ké qua chi s6
sai s6 tuong d6i Ep:

0= QTK(P) _QTL(P) 100% (1)
TL(P)

Thoi luong mua thiét ké nao cho gia tri tuyét
d6i sai s6 |Ep| nho nhat thi d6 1a thoi lugng mua
thiét ké thich hop nhét cho vi tri 6. Nghién ctru
trén vai vi tri trong h¢ théng c6 thé rat ra duge
két luan vé thoi lwong mua thiét ké thich hop
nhat.

3. KET QUA VA THAO LUAN

- Xay dung cdc mé hinh muea thiét ké véi
thoi luong khac nhau

Nghién ctru di sir dung phuong phap khdi
xen k& ctia Chow (1988) dé xay dung 07 mo
hinh mua thiét ké ung voi thoi lugng mua 0,5h,
1h, 2h, 3h, 6h, 12h va 24h, tan sudt P=10%
(xem cac hinh 1+7). Cac md hinh mua thiét ké
khéi xen k& véi budc thoi gian 14 10 phat duoc
xay dung dua trén duong quan hé lugng mua -
thoi lwong mua - tan suat (DDF) tai tram Lang,
Ha Noi dugc gioi thi€u trong bai bao cua tac gia
(Nguyén Tuan Anh, 2009).
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Hinh 2. M6 hinh mua thiét ké voi gian mua 0,5 gio. — Hinh 3. M6 hinh muea thiét ké véi gian mua 1 gio.
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Hinh 4. M6 hinh muea thiét ké véi gian muea 2 gio.  Hinh 5. M6 hinh mua thiét ké voi gian mua 3 gio:
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Hinh 6. M6 hinh mua thiét ké véi gian muwea 6 gio.  Hinh 7. M6 hinh mua thiét ké véi gian mua 12 gio
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Hinh 8. Mé hinh mua thiét ké véi gian mua
24 gio

- Lap so dd tinh toan trong mé hinh SWMM

Luu vuc thoat nuéc dugc md phdéng trong
SWMM véi 101 nuat, 98 doan cong va 41 tiéu
Iuu vuc véi téng dién tich 366 ha. Nudc mua
thoat ra tai cac cira xa CX1, CX2, CX3, CX4,
CX5 trén song To6 Lich va CX6 sang luu vuc
bén canh (xem Hinh 9).

Béng 1. Dién tich phu trach cua cac cira xa
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Hinh 9. So d6 hé thong thodt nwée nghién ciiu
trong SWMM

Tai luu vyc thoat nudc nay khong co tram
quan tric luu luong dong chay, do vay dé xac
dinh cac tham sé mé hinh, chung t6i su dung
thong tin tr khdo sat thuc dia, cac bang tra
thong s trong tai liéu (Duong Thanh Luong,
2010) va tham khao két qua nghién ctru trén luu
vuc thoat nuéc song Té Lich (Nguyén Song
Diing, 2005).

L Dién tich ., - M6 phong cac trgn mua thiét ké tai cdc vi
Cua xa phu trach (ha) Ghi chi tri tinh todn
Cira x| 341 |POrasongToLich|  CA¢ cua x& duoc lya chon fa che vi i tinh
L 2 R . toan. Str dun an mém SWMM mo6 phong hé
Cura xa 2 33.4 D? ra song T6 Lich théng thoat ngugc v6i bién mua la cac P‘[)réln Ignua
Cura xa 3 2440 Do ra song TO Lich|  thiét ké, bién dudi tai cac cira xa (CX) duoc gia
Cira xa 4 2,89 Dé ra song To Lich|  thiét chay tu do; chon budc thoi gian md phong
Cira x4 5 30,9 P ra song T6 Lich la %,O giy, l?uoc ﬂ;lO‘l glan b1‘eu thi 1.{,et qua la 1(3
. phut, thoi gian m6 phdong 1a 48 gid; chon mo
Do sang lu"u Ve hinh Horton dé tinh thdm trén bé mit luu vuc,
Clra xa 6 20,6 bén canh, roi chay | chon phuong phap md phong 1a dong luc hoc.
ra song T6 Lich Két qua thé hién tai bang sau day:
Bang 2. Lwru lwgng thiét ké twong ng cic md hinh mura thiét ké
Vigj | Diéntich Qrkp) (m’/s), P = 10%
tinh ton phu traich| MH 0,5h| MH 1h | MH2h | MH3h | MH6h | MH 12h | MH 24h
(ha) @) 2 3) 4 ) (6) @)
Cuaxal 34,1 7,07 7,95 8,21 9,935 9,99 10,09 10,21
Cua xa 2 33,4 7,31 8,22 8,31 8,422 8,427 8,435 8,44
Cuaxa3 | 244,0 28,78 32,19 34,02 37,32 37,66 37,83 38,04
Cura x4 4 2,89 1,243 1,258 1,26 1,280 1,285 1,293 1,301
Cuaxa 5 30,9 4,82 5,36 5,72 6,676 6,665 6,764 6,899
Cua xa 6 20,6 4,71 4,91 4,97 5,254 5,251 5,266 5,279

Tir bang trén thdy, luu luong thiét ké ting
dan tir mé hinh mua 0,5h dén mé hinh mua 24h,
nghia 13 thoi gian mua thiét ké cang dai thi luu
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lugng cang tang.
- M6 phong cadc trdn mua trong qua khir
Str dung tai liéu mua ty ghi budce thoi gian 10
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phut tai tram khi tuong Lang trong céac thang
mua mua tir nim 1985 dén nim 2004 (day ciing
la tai liéu mua dung dé xay dung cic duong
DDF ¢ trén) lam bién mua trong mo hinh
SWMM dé md phong qua trinh mua — dong
chdy cua cac tran mua trong cdc nam qua khir.
Hinh 10 dudi ddy biéu thi duong qua trinh
cuong do mua theo thoi gian cua tran mua rao
ngay 27/7/1985.

Tu cac chudi luu lugng dinh thu duoc sau
khi chay m6 hinh SWMM véi cac trdn mua
trong qua khir, mdi ndm chon mot gia tri luu
lugng dinh 16n nhét (Qmaxmax), sau d6 tinh toan
tan sudt liét sd liéu nay xac dinh dugc luu
lugng thiét ké twong tng tan suat P=10%
(bang 3).

Bang 3. Luu hrong thiét ké tan suat 10%
xac dinh tir mo phéng cac tran mwa qua khir

*7 Vi tri Qrip) (/)
20 Ctraxa 1 10,01
5.15 | Clra xa 2 8,43
"g Clraxa3 41,6
aie - Curaxa 4 1,15
5 Curaxas 6,65
Clraxa 6 5,19
"0 %0 50 70 50 110130 150 170 190 310 230 260 270 . o
T (phut) - So sanh két qua tinh luu lwong thiet ké tu
Hinh 10. Qua trinh mua theo thoi gian mé phong mua toan liét va mé phong mua thiét
cua trdan mua ngay 27/7/1985 ké qua chi s6 sai s6 &
Bing 4. Két qua tinh sai s6 |Ep| (%)
Dién tich Gi4 tri tuyét d6i clia sai s0 leg| (%
Vi tri luu vuec | MH 0,5h| MH 1h | MH2h | MH3h | MH 6h | MH 12h | MH 24h
(ha) @) 2) 3) 4 ) (6) @)
Ctra xa 1 34,1 29,37 20,58 17,98 0,60 0,10 1,05 2,03
Craxa2 | 334 13,29 2,49 1,42 0,12 0,02 0,13 0,17
Craxa3 | 244,0 30,82 22,62 18,22 10,19 9,37 8,96 8,46
Craxad4 | 2,89 8,09 9,39 9,57 11,3 11,73 12,43 13,13
Craxa5| 309 27,52 19,40 13,98 0,36 0,20 1,69 3,72
Craxa6 | 20,6 9,25 5,39 4,24 1,22 1,16 1,45 1,70

Tir két qua tinh toan trén cho thay:

Pbi voi cac luu vuc tuong ung voi cac clra
xa 1,2, 5, 6 co dién tich tir 20,6 dén 34,1 ha: sai
sO |Eo| giam dan tir mé hinh mua 0,5h dén mo
hinh mua 6h va tang dan tir m6 hinh mua 6h dén
md hinh mua 24h va mdé hinh mua phu hop
nhét, tao ra sai sé nho nhét 1a mé hinh mua c6
thoi lugng mua 1a 6h;

D6i voi luu vye twong tng voi clra xa 3, sai
s6 giam dan tir mo hinh mua thiét ké 0,5h dén
mo hinh mua 24h. M6 hinh mua phi hop nhat 1a
mo hinh mua 24h.
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Déi voi luu vye twong tng voi clra xa 4, sai
sO ting dan tir mo hinh mua thiét ké 0,5h dén
mo hinh mua 24h. M6 hinh mua pht hop nhat 13
mo hinh mua 0,5h. Pay 1a luu vuc ¢6 dién tich
nho nhét trong 06 luu vuc xem xét va tuong ting
¢6 thoi lugng mua hop 1y ngan nhét.

Két qua ciing cho thiy thoi lugng mua thiét
ké hop 1y c6 xu thé tiang theo dién tich luu vuc
thoat nudc. Néu xem xét thém cac mo hinh mua
thiét ké co thoi lugng trong khoang tir 3h dén 6h
va tir 6h dén 12h thi xu thé nay c6 thé 1 rét hon
(xem hinh 11).
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Hinh 11. Quan hé giita thoi heong muwa thiét ké
hop Iy voi dién tich luu vuce thoat nuoc

4. KET LUAN VA KIEN NGHI

M6 phdng qua trinh mua — dong chay trong
hé thdng thoat nuéc mua d6 thi twong ung véi
tran mua thiét ké dé kiém tra quy mo, kich
thudc, nang luc cua hé théng thoat nudc 1a viée
khong thé thiéu trong cong tac thiét ké cac hé
théng thoat nuéc mua d6 thi. Thoi luwong cua
tran mua thiét ké c6 anh huong t6i két qua tinh
toan hé théng, vi vay, viéc nghién ctru lua chon
thoi luong mua thiét ké phu hop dé nang cao do
chinh xé4c ciia két qua tinh toan 1a can thiét. Bai

V. TAI LIEU THAM KHAO

bao nay da nghién ciru bay thoi luong mua thiét
ké 1a 0,5h, 1h, 2h, 3h, 6h, 12h va 24h voi cing
md hinh mua khéi xen ké& su dung tai liéu mua
tram Lang, Ha Noi. Két qua cho théy, thoi
lwong mua thiét ké phu hop phu thude vao dién
tich cua luu vuc thoat nudc, luu vuc cang l6n
thi thoi luong mua thiét ké phu hop cang dai. So
b6 c6 thé chon thoi lwong mua thiét ké 1a 0,5h
ddi v6i luu vue ¢6 dién tich nhd hon 3ha, chon
thoi lugng 1a 6h ddi véi luu vuc co dién tich
khoang tir 20 dén 50 ha; chon thoi lugng 24h
ddi v&i cac luu vuc c6 dién tich khoang tu
200ha dén 300ha.

Do han ché vé thoi gian, bai bao mdi chi
nghién ctru bay thoi luong mua thiét ké khac
nhau v6i mé hinh mua khéi xen k& cho mot
tram mua va mot luu vuc thoat nudc d6 thi
khong c6 ho diéu hoa & Ha Noi. Bé c6 thé dé
xuat mot tiéu chuan vé thoi luong mua thiét ké
dung dé mé phong cac hé thong thoat nudc mua
d6 thi & Viét Nam can thiét phai co thém cac
nghién ciru cho nhiéu thoi lugng mua, nhiéu mo
hinh mua, nhiéu luu vuc véi dic trung khac
nhau va nhiéu tram mua khéac nhau.
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Abstract:
SELECTION OF DURATION OF DESIGN STORM TO SIMULATE URBAN STORM
WATER DRAINAGE SYSTEM

This paper presents a procedure to select duration of design storm to simulate urban storm water
drainage systems. The study considered seven durations (0,5h, 1h, 2h, 3h, 6h, 12h and 24h) of the
alternating block design storms derived from DDFs of Lang raingauge station, Hanoi, Vietnam.
Using the combination of the design storm method and continuous simulation approach for a
typical urban drainage basin in Hanoi, the study defined suitable duration of design hyetograph for
different catchments such as duration of 0,5h for areas less than 3ha, 6h for areas between 20ha
and 50ha, 24h for areas from 200ha up to 300ha.

Keywords: duration of design storm, design flow rate, urban drainage.
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