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T viét tat
SUDS

SWMM

TP HCM
UDFCD

WBHS

WQCV

WSUD

Chu giai
Sustainable Urban Drainage Systems - H¢ thong thoat
nudc do thi bén viing
Storm Water Management Model - M6 hinh quan ly
nuéc mua
Thanh ph6 H6 Chi Minh

Urban Drainage and Flood Control District-Khu Thoat
nudc Do thi va Kiém soat Ngap lut

Well-Balanced Hydrological System - H¢ thong thiy van
can bang

Water quality capture volume - Thé tich ddm bao chat
lugng nudc

Water Sensitive Urban Design - Thiét ké do thi nhay cam

vGi nudc
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N\ pm 7 m A
Lo noi dau

Tri nuéc mua dugc xem la tiép can hiéu qua dé€ kiém sodt sy gia taing dong
chay tran & cac do thi do hé qua ctia bién d6i khi hau va gia ting qua muc
cho phép dién tich bé mat khong tham. Dong chay tran thang du vugt qua
néng luc thiét ké cua hé thong thodt nudc duge kiém soat thong qua qua
trinh trd, tham, lam cham dong chay. Bén canh muc tiéu gidam nhe ngap
lut, ti€p can trit nudc mua con gép phén cai tao canh quan do thi, cai thién
diéu kién vi khi hdu, gidm thiéu 6 nhiém mdi trudng nudc mit, ho trg su

dung nudc mua va bd cip nudc ngdm.

Dbé khac phuc nhiing han ché theo tiép can truyén théng, cac do6 thi trén
thé giéi da va dang ap dung ti€p cén tri nudc mua gidam ngap, thong
qua viéc chuyén déi tit ha ting xdm sang ha tang xanh, ti tiép cén thoat
nuéc nhanh sang thoat nuéc chdm. Nhiéu chuong trinh kiém soat nuéc
mua da ap dung thanh cong nhu ABC (Active, Beautiful, Clean Waters)
& Singapore, Sponge City & Trung Quoc, hay Green City, Clean Waters
(GCCW) tai thanh pho Philadelphia, Hoa Ky.

Tai liéu sach chuyén khado “Hudng dan ky thudt cdc gidi phdp trit nudc mua
do thi” dugc bién soan nham giéi thiéu vé cung cdp nhiing kién thic va
thong tin b ich dé nang cao nhén thtic, phuong phap tinh todn thiét ké va
trién khai ap dung cac giai phap tri nuéc mua phuc vu gidm ngéap do thi.

No¢i dung sach chuyén khao 1a tap hgp mot s6 két qua cua dé tai “Dé
xudt cdc gidi phap trit nudc mua gop phdn qudn ly ngdp lut bén viing cho
TP HCM duéi tdc dong ciia téc do do thi héa va bién ddi khi hdu” do Vién
Moi truong va Tai nguyén, Dai hoc Quoc gia TP HCM chu tri, S& Khoa
hoc va Céng nghé TP HCM tai trg kinh phi.

Trong lan bién soan diu tién, tai liéu khong thé tranh khoi nhiing han ché,
thiéu sot do kién thtc, kinh nghiém vé giai phap trit nudc mua do thi con
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c6 han va thoi gian bién soan ngan. Tap thé tac gia mong mudn nhan dugc
gop vy ctia cac ban doc d€ b6 sung, hoan thién tai liéu trong nhiing lan tai

ban tiép theo. Thong tin gop y xin vui long gti vé:
PGS. TS. Chau Nguyén Xudn Quang
DT: 0933030801; Email: cnxquang@gmail
Xin tran trong cam on quy doc gia.
T/M Tép thé tac gia
PGS. TS. Chau Nguyén Xuin Quang
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TOM TAT

Tailiéu “Hudng dan ky thudt cdc gidi phdp trit nuéc mua dé thi” dugce bién
soan nham muc tiéu giéi thiéu vé (1) sy can thiét cta giai phap tri nudc
mua dé€ giam nhe ngép lut d6 thi; (2) tong quan vé cac giai phap tri nudc
mua do6 thi dién hinh; (3) phuong phéap xdc dinh dung tich tri can thiét
va huéng dan tinh toan thiét ké cac céng trinh tri nudc mua do thi dién
hinh; (4) Ging dung mo6 hinh toan EPA-SWMM mo6 phdong danh gid hiéu
qua kiém soat dong chdy tran ctia cac cong trinh trii nudc mua dién hinh.

Véi muc tiéu nhu trén, tai liéu dugc bién soan thanh 5 chuong véi ndi
dung nhu sau:

Chuong 1: M& dau

Chuong 1 trinh bay vé su cin thiét ctia hé thong trii nudc mua dé thich ting
v6i tac dong ctia bién d6i khi hiu va do thi héa nhanh trong khu vuc d6 thi.
Bén canh d6, nhiing thong tin co ban vé hé thong ha tang thoat nudc, bién
dong xu thé lugng mua, muc nudc, dién tich bé mat pht tai TP HCM ciing
dugc gidi thiéu. Khuyén nghi vé dinh hudéng dp dung cac giai phap tri
nuéc mua cho khu vuc TP HCM ciing dugc trinh bay trong chuong nay.

Chuong 2: Tong quan cac giai phap trii nuéc mua d6 thi

Chuong 2 giéi thiéu tom tat cac ky thuat tri nudc mua dién hinh dugc ap
dung tai cac do thi trén thé giéi nhu ho diéu tiét hg, ho diéu tiét ngdm, mai
nha xanh, thiing chiia nuéc mua, via he tham, 6 tri sinh hoc/vudén mua,
ranh thuc véat. Ngoai ra, d€ cung cdp thém thong tin vé tinh hinh 4p dung
cac giai phap trii nudc mua tai cac do thi trén thé gisi, cac chuong trinh tri
nuéc mua dién hinh va thanh cong tai d6 thi & chau A (Singapore, Trung
Quoc, Han Quoc, Nhat Ban) ciing dugc gidi thiéu.
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Chuong 3: Tinh toan dung tich diéu tiét nudc mua

No¢i dung Chuong 3 bao gom cac phan chinh nhu sau:

+

+

Gidi thiéu cac khai niém co ban vé thuy vén, thay luc do thi, hé
thong thoat nudc va bién do6i khi hau.

Nguyén ly trit nudc mua va quy trinh thiét ké cong trinh diéu
tiét nudc mua (tinh todn luu lugng dinh, lya chon hé thong tri
nudc mua, xac dinh dung tich diéu tiét).

Thiét ké hé thong xa cong trinh tri nuéc mua.

Chuong 4: Tinh toan thiét ké cac cong trinh trit nuéc mua dién hinh

Chuong 4 trinh bay vé cach tinh toan thiét ké mdt s6 cong trinh trii nuéc
mua dién hinh nhu gidi phap ranh tham, 6 tri sinh hoc, ranh thap, ho diéu

tiét ngdm, ho diéu tiét hd quy mo nho.

Chuong 5: Ung dung mé hinh EPA-SWMM mé phéng cic cong trinh
trit nuéc mua

No¢i dung Chuong 5 gom 2 phan chinh nhu sau:

+

Giéi thiéu tom tat vé mo hinh EPA-SWMM va cach mo phong
cac kiém soat LID trong m6 hinh EPA-SWMM

Ung dung EPA-SWMM mé phong dénh gid hiéu qua kiém soét
dong chay tran ctia cac giai phap LID nhu mot hé thong diéu tiét
phan tan trong khu vyc va thiét ké ho diéu tiét nuéc mua dang
hé& dién hinh.

Phan cong bién soan tai liéu nhu sau:

PGS. TS. Chau Nguyén Xuan Quang la cht bién va cht tri bién soan tat
ca cac chuong.

TS. Tran Ngoc Tién Diing tham gia bién soan chuong 4.
NCS. ThS. Ng6 Ngoc Hoang Giang tham gia bién soan chuong 2.
NCS. ThS. H6 Van Hoa tham gia bién soan chuong 5.
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CHUONG

.I MO bAU

1.1. GIOI THIEU CHUNG

La lut 1a mot van d€ nghiém trong & nhiéu khu vuc thanh thi
trén thé gidi, dac biét 1a & cac nudc dang phat trién trong mua mua.
Nguyén nhan chinh gay ra tinh trang ngap lut la do ha tang thoat
nudc kém, bién do6i khi hau (BDKH) va d6 thi hod (PTH) qua mtic
cho phép. Giai phap trii nuéc mua dang dugc xem la mot trong
nhiing giai phap hiéu qua dé giam nhe tinh trang ngap lut do thi do
tac dong cia DTH va BDKH.

Giai phép trii nuéc mua dang dugc ap dung phd bién tai nhiéu
do thi trén thé€ gidi thong qua cac cach ti€p can nhu hé thong thoat
nudc (HTTN) bén viing (SUDS), phat trién tic dong thip (LID),
thiét ké do thi nhay cdm véi nuéc (WSUD) va thanh pho bot bién
(Sponge City). Ap dung céc gidi phép trii nuéc mua phu thudc rat
nhiéu vao diéu kién tu nhién, ha tang ky thuat va kinh té - xa hoi cta
do thi. Do do, viéc trién khai cac giai phap nay can dugc nghién ctiu
diéu chinh cho pht hgp trudc khi trién khai ap dung.
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Tai TP HCM noi riéng va Viét Nam ndi chung, ti€p can trit nudc
mua da dugc dé cap va trién khai thi diém tit nhiéu ndm qua. Tuy
nhién, gidi phap nay van chua dugc trién khai dai tra vi nhiéu ly do
khéc nhau.

Céc gidi phap trit nudc mua cé thé dugc phan loai thanh 3 nhém
gom: trii nuéc mua tdp trung quy moé khu vuc hodc viing, trii nuée
mua phan tn trén toan b luu vuc va trii nuéc mua gan véi cong
trinh riéng 18.

Tai liéu nay nham gidéi thiéu vé tiép cin trit nudc mua, cach xac
dinh dung tich trit nuéc mua can thiét, cdic moé hinh trit nuéc mua
dién hinh, cach tinh toan thiét ké mot s6 cong trinh tri nudc mua
dién hinh va vi du mé phong danh gia hiéu qua hoat dong cua cac
giai phap tri nuéc mua bang mé hinh EPA-SWMM.

1.2. SU CAN THIET CUA HE THONG TRUNUGC MUA PO THI

Qua trinh DTH lam gia tang bé mat khong thdm do bé tong hda
va giam kha nang diéu tiét tu nhién cta luu vuc do lugng tham giam
va khu vuc triing thap bi san lap. Hé qua truc ti€p ctia qua trinh bTH
la lam cho dong chay tran ting 1én dang ké so véi trude khi DTH.
Theo nghién ctiu ctia Arnold va nnk (1996), dong chdy tran tdng lén
gap hai lan so véi luu vuc tu nhién néu dién tich bé mat khong tham
tang tii 10 dén 20%, gdp ba lan néu bé mat khong thdm tang ti 35
dén 50% va gap hon nam lan néu dién tich bé mat khong tham tang
tti 75 dén 100% [1].

BDKH lam cho cac tran mua cuc tri xay ra thudng xuyén hon
va c6 tong lugng mua 16n hon. Bién d6i ché do mua do tic dong cua
BDKH dan dén qua tai HTTN vdn da dugc thiét ké ing véi lugng
mua thiét ké tinh todn ti di liéu trong qua khi. Do d6, lugng mua
gia tang do tac dong ctia BDKH gay ra tinh trang ngép lut tai cac khu
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vuc da x4y dung hoan chinh ha tang thoat nudc va lam trdm trong
thém tinh hinh ngép lut tai cac khu vuc chua xay dung hoan chinh
ha tang thoat nudc.

Dé thich ting véi tac dong ctia DTH va BDKH, cac do thi trén
thé giéi dang thuc hién qud trinh chuyén ddi tii ha ting xam sang ha
tang xanh véi ti€p cdn thoat nudc tu thoat nhanh sang thoat cham.
Trai véi tiép can thodt nudc nhanh (gidi phap truyén théng) c6 gang
van chuyén lugng nudc mua ra noi tiép can cang nhanh cang tét,
tiép can thoat nudc cham (giai phap hién dai) ¢6 gang lam chdm qua
trinh tap trung dong chay, tri lai phan 16n lugng nuéc mua, tao diéu
kién thuan 1gi cho qua trinh tham xay ra va chi thoat ra noi ti€p nhan
nudc khi can thiét.

Cac do thi trén thé gidi da hinh thanh mét khong gian trii nuéc
mua bang nhiéu giai phdp khac nhau dé thuc hién qua trinh chuyén
doi tu tiép can thodt nudc nhanh sang thoat nudc chidm, ti ha ting
xam sang ha tdng xanh. Khong gian trit nudc mua c6 thé la cac ho
chua ty nhién hay nhan tao hodc cac khu vuc trii nuéc mua phan tan
nhu ranh tham, 6 tri sinh hoc, cac khu vuc diéu tiét kho hodc cac ho
trit ngdm. Cac bé chtta nudc mua ngdm hoac hé gan lién véi cong
trinh toa nha riéng 1é cting dugc khuyén khich dp dung.

H¢ thong trii nudc mua dong vai tro diéu tiét trii tam nudc mua
khi lugng mua dat dinh, vugt qua kha nang thiét ké caa HTTN. Tai
thoi diém xay ra mua 16n, két hop véi triéu cuong, lugng nudec mua
khong tiéu thoat dugc sé tich trii tam thoi trong ho va dugc thoat ra
song rach ngay sau do6. Giai phap st dung ho diéu tiét tuy chua dugc
st dung rdng rai tai TP HCM nhung da dugc ap dung thanh céng
tai cac do thilén & Nhat Ban, Ha Lan va cac nudc trong khu vuc nhu
Singapore, Thailand, Malaysia,....
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Ngoai muc dich tri nudc chdng ngép, ho diéu tiét con dugc xem
la gidi phap hiéu qua nhdm cai thién moi trudng, ting my quan do
thi, khai thac va st dung hiéu qua nguodn tai nguyén nuéc mua. Hoi
nudc va cay xanh xung quanh cac ho diéu tiét sé giup giam su nong
btic, thoang mat hon cho khu vyc xung quanh h6. Nguén nuéc tu
cac ho diéu tiét nay c6 thé con phuc vu cho cong tic phong chay chiia
chdy, cdp nudc, tudi nudc cho ciy xanh va b cap cho nguoén nude
dudi dat dang bi khai thac qua mdc nhu hién nay.

1.3. TOM TAT HE THONG HA TANG THOAT NUGC KHU
VUC TP HCM

Qua trinh phat trién ha tang thoat nudc khu vic TP HCM c6 thé
dugc tém tat trong Hinh 1.1.

GD1 Gb2 Gb3
Xy dyng 113 km coing Néng cap hé théng Khdi lugng cong thodt nudc hign ndy khodng
wbm , tip ir Mgm a5 kitnh murong biy bao 4176km (50 win 600D km dy tich xly dungh dat
phue v thiry lgé khodng 70% 50 vl quy hoach Hién tai
WM& 16ag HITH treng X dona hE
b it thaen, chs aH752| o e 'Q““mm
yéu cdng trbn Cuy hoach thadt nrac cng ngén tridu | Bin nl\.rcmq bo u iy dumg hd
nhanh thanh pho'cho 06 | oo\ oe by now [QH 1547 |d w b1, cong vidn by sarh, hé
Thai ky chién tranh ving, vi dign tich 50 km* 500 3 Gon ng ha tang
Bat dau do thi hda D4 thi héa va gia ting din s6 manh mé

Hinh 1.1 T6ng quan qua trinh phat trién HTTN
khu vuc TP HCM

K& ttt nam 2001 dén nay, HTTN khu vic TP HCM da va dang
dugc dau tu xay dung theo 03 ban quy hoach chinh: Quy hoach téng
thé HTTN TP HCM dén ndm 2020 dugc Thu tuéng phé duyét tai
Quyét dinh s6 752/QD-TTg ngay 19 thang 6 nam 2001; Quy hoach
thuy lgi chéng ngap ung khu vuc TP HCM dugc Thu tuéng Chinh
pht phé duyét tai Quyét dinh s6 1547/QD-TTg ngay 28 thidng 10
ndm 2008; Quy hoach chung xay dung TP HCM dén nam 2025 dugc
Thua tuéng Chinh phu phé duyét tai Quyét dinh s6 24/QD-TTg ngay
06 thang 01 ndm 2010.
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Hau hét cac cong trinh HTTN cua thanh pho déu dugc thiét ké
va xay dung dua theo tiép cin thoat nudc nhanh véi kich thude cong
trinh dugc xac dinh c6 dinh ti cac thong s6 khi tugng thty van, dia
hinh va quy hoach st dung dat dugc xac dinh tu tai liéu trong qua
khti, nén rat kho thich ting v6i nhiing bién dong trong tuong lai nhu
gia tang cuong do mua, nudc bién dang, hé s6 dong chay tran thuc
t€ 16n hon thiét ké.

1.4. BIEN PONG LUONG MUA KHU VUC TP HCM

Tu 1982 dén 2019 da xdy ra 579 trdn mua c6 vi lugng 16n hon
30 mm (lugng mua béat dau cé kha ning giy ngép) tai tram Tan
Son Hoa. Ndm 2017 la ndm c6 s6 lugng tran mua 16n nhat véi
28 tran/nam 16n hon 30 mm, nam 2005 va 2006 c6 sd trin mua
it nhat 1a 7 trdn/nam, trung binh tit 1982 - 2019 mo6i nam xay ra
15,2 tran mua c6 vii lugng 16n hon 30 mm. Nhin chung s6 lugng tran
mua co6 xu thé tang nhe.

35
30
25
20
15

10 -
> H
0

1982 1986 990 994 1998 2002 2006 2010 2014 2018
Nam

Hinh 1.2 S§ trin mua hang nam giai doan 1982 dén 2019

S6 tran mua

Trong vong 18 nam (1982 - 1999) chi xay ra 6 tran mua c6 vii
lugng 16n hon 100 mm nhung trong vong 20 nam (2000 - 2019) lai
xay ra 12 tran mua lén hon 100 mm, gap doi thoi ky trude 2000. Hon
nta, trong giai doan 1982 - 2015 (34 nam) chi xay ra 12 tran mua 16n
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hon 100 mm nhung tt 2016 - 2019 (4 ndm) lai xdy ra 6 tran mua 16n
hon 100 mm. Tuong ty nhu vay, tii 1982 - 2015 (34 ndm) chixdy ra 2
tran mua co vii lugng I16n hon 150 mm va chua xay ra trdn mua nao
c6 vii lugng 16n hon 170 mm, nhung ké tit ndm 2016 - 2019 (4 nam)
da xdy ra 3 tran mua v6i vi lugng 16n hon 150 mm (gan nhu xay ra
hang ndm) va 2 trdn mua v6i vi lugng 16n hon 170 mm. Diéu nay
cho thay s6 lugng trdn mua cuc tri dang gia tang trong nhiing ndm
gan day.

5 >100mm >150mm
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Hinh 1.3 S6 trdn mua cuc tri trong giai doan 1982 dén 2019

Két qué cho thay lugng mua l6n nhét cta cac thsi doan ngén tu
15 dén 90 phut ting manh va c6 y nghia thong ké. Trong do lugng
mua thoi doan 45 phut ting manh nhat véi toc do trung binh khoang
0,7 mm/nam. Lugng mua thoi doan 120 phut c6 xu thé tang viia phai
va c6 y nghia thong ké, trong khi dé lugng mua thoi doan dai tii 180
phut dén 360 phut la c6 xu thé ting cham nhung khong c6 y nghia
thong ké (Z < 1,96). Gia ting lugng mua trong thoi doan ngin dan
dén gia ting nguy co ngdp lut do mdt lugng mua 1én tap trung trong
khoang thdi gian ngan vugt qua kha nang thiét ké cia HTTN.
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Bang 1.1 Cac tham s6 thong ké kiém dinh Mann-Kendall
va do doc Sen
Thoi doan Y nghia
BN p Z Do doc Sen . & .
(pht) thong ké
15 0,01 2,50 0,36 Co
30 0,01 2,73 0,47 Co
45 0,00 3,61 0,70 Co
60 0,01 2,79 0,69 Co
90 0,04 2,04 0,62 Co
120 0,05 1,99 0,53 Co
180 0,06 1,89 0,64 Khong
360 0,39 0,85 0,44 Khong
60 90
" s Lirgng mra R 25 | e Luong mua
hal £ 60 |
530 1 = 45 -
2" = 15 -
0 T T T 0 T
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
T (ndm) (ndm)
120 150
s Lugng mura s Luong mua
) 120 ——Dbé doc Sen
590 7 —_—
= 290 k
260 =
w“ %60 E
230 - 230 |
&
0 T T T T 0 T T T T
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020

T (ndm)

T (ndm)

Hinh 1.4 Xu thé tdng lugng mua thoi doan 15 - 60 phut
tai tram Tan Son Hoa
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Néam 1987 xay ra lugng mua 16n nhat thoi doan 15 phut véi gia
tri 49,3 mm va ldp lai vao nam 2016 nhung v6i lugng mua 45 mm,
nho hon so v6i ndm lich st 1987. Tuy nhién néu xét lugng mua trong
thoi doan 45 phut thi ndm 2016 ¢6 lugng mua 16n nhatla 82,5 mm va
day cting 1a ndm xdy ra tran mua lich st v6i cuong dé mua l6n nhat
cho tét ca cac thdi doan. Mdc du tran mua ndam 2018 do anh hudng
ctia bdo USAGI c6 tong lugng mua 16n nhat tit 1982 dén nay nhung
xdy ra trong thoi gian 1.545 phuat (25,75 gig) va tong lugng mua t6i
da trong thoi doan 15 phut chi 30,19 mm nén xét vé khia canh thoat
nudc ndé khong nguy hiém bang trdn mua xay ra nam 2016.

180 - 180 .
— e Larong mua

150 - e 2150 1 o
120 A E120 -
£ At
= 0 2 90 -
5 a.
& 60 1 < 60 4
= 2
S 30 A v "
2 [l =l |

0+ it I L 0 . . . .
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
T (ndm) T (ndm)
180 ——rerrerr 180 —,
wong mua
150 150 - :
120
= 90 -
=
o 60 |
2 g
S 0
U T T T T 0 T - T T T
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
T (niim) T (nam)

Hinh 1.5 Xu thé tong lugng mua thgi doan 90 - 360 phut
tai tram Tan Son Hoa
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Nhin chung trong giai doan truéc nam 2010 chi c6 nam 1987
xay ra mua l6n nhat, thai gian xay ra lugng mua lich st dugc lap lai
sau 20 nam nhung véi téng lugng va cudng do 16n hon. Hon niia sau
thoi gian 2016, lugng mua 16n nhat ctia cac thoi doan déu cao hon
so v6i thoi ky trude 2016, dic biét 1a trong cac thsi doan ngén. Diéu
nay cho thdy xu thé gia tang cudng d6 mua dang géy ra ap luc dén
HTTN khu vyc TP HCM. D€ ting pho kip thoi thi viéc bd sung nang
cdp nang luc thoat nudc 1a rat can thiét d€ giam nhe tac dong ctia cac
tran mua cuc doan gy ra ngdp lut nghiém trong nhu cac d6 thi khac
trén thé gidi.

1.5. XU THE MUC NUGC KHU VUC TP HCM

Dé& xem xét xu thé thly vian khu vuc, phuong phap kiém
dinh phi tham s6 Mann-Kendall (MK) va bién thé cia n6 TFPW
dugc sti dung nhdm loai bo dnh hudng cua tinh ty tuong quan.
Chuoi dit liéu muc nudc song dugce phan tich tai 6 tram Bién
Hoa, Nha Be trén song Dong Nai, tram Thu Dau M¢t, Pha An
trén song Sai Gon va tram Ving Tau, Vam Kénh (tram quan
trac thuy triéu) giai doan 1980 - 2019. Dii liéu quan trac theo
gio dugc thu thap tai Bai Khi tugng Thuy Véan khu vic Nam B9.
Do d6, nhiing d@ liéu nay phin anh ddy du su dao dong ty nhién
ctia muc nudc song va cé thé dugc coi la mot yéu té d€ phén tich xu
huéng thiy van. Cac kich ban di liéu myc nudc t6i da H__, muc
nudc trung binh H __ va muc nudc t6i thi€u H  dugc dua ra
phan tich.
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Bang 1.2 Thong tin cac tram quan tric muc nudc

Thong tin vi tri Muc nudc (m)
STT Lat/
Tram | Thoi gian Song | Max | Mean| Min
Long
1980- | 1056/ | D6
1 | BienHoa| 200 05671 Dong | 16| 031 | 2,06
2019 | 106°50° | Nai
1981- | 1041/ | D6
2 | NhaBe /] Pong g0 | 004 | 2,70
2019 | 10645 | Nai
3 | ThiDau | 1980~ 1 10%527 o oo | 167 | 021 | -2,55
1 ) ) T4y
Mot 2019 | 106%42
1980 - | 10%49’
4 | phoan | D% 0497 1 GaiGon | 174 | 011 | -2,52
2019 | 106%43
Vam | 1984- | 10°167 B
5 . , | Triéu 1,73 | -0,07 | -2,67
Kénh 2018 | 106%43
6 | Vimg | 1980 10227 Ll as | 023 | 3,32
1 ) Y, s
Tau 2019 | 10742’ "
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Hinh 1.6 Vi tri cic tram quan tric muc nudc



12 |Hudng dan ky thuat cac gidi phap trit nuéc mua gidm ngéap do thi

Bang 1.3 Tong hop xu thé muc nudc tai cac tram quan trac

Tram Phuong H H

Max HMean Min

quan trac phdp Z Sen Z Sen Z Sen

Song Dong Nai
N . TFPW 5,01 | 1,55 | 4,89 | 0,72 | -0,94 | -0,16
Bién Hoa

MK 514 | 1,55 | 4,44 | 0,76 | -0,47 | -0,07
< s TFPW 6,96 | 1,32 | 6,54 | 0,45 | -1,76 | -0,36

Nha Be
MK 6,58 | 1,25 | 5,78 | 0,42 | -1,77 | -0,38

Song Sai Gon

Tha Dau TFPW 7,77 | 1,26 | 7,02 | 0,75 | 5,37 | 1,84
Mot MK 7,04 | 1,11 | 5,6 | 0,70 | 4,94 | 1,80
, TFPW 7,79 | 1,47 | 6,41 | 0,49 | 1,6 | 0,25

Pha An

MK 7,15 | 1,38 | 5,58 | 0,47 | 0,9 | 0,17
Tram thuy triéu
Vam TFPW 4,86 | 0,71 | 6,49 | 0,64 | 3,94 | 0,75
Kénh MK 4,84 | 0,69 | 6,33 | 0,65 | 3,50 | 0,83
Ving Tau TFPW 4,36 | 0,54 | 4,89 | 0,33 | 1,21 | 0,20
MK 3,97 | 0,50 | 4,53 | 0,33 | 1,25 | 0,20

Ghi chu: Z c6 y nghia thong ké 6 do tin cdy 95%; +Z: xu huéng ting,
ngugc lai -Z: xu hudng gidm

Muic nuée I6n nhdt tai cac tram quan trac c6 xu hudng tang 1én
va c6 y nghia thong keé (d¢ tin cay 95%) khi ap dung ca hai phuong
phap thi nghiém MK va TFPW. Xu thé va toc d6 ddng muc nudc lan
lugt cao nhét vao khoang 1,55 cm/nam, 1,32 cm/ndm, 1,26 cm/nam
va 1,47 cm/nam tai cac tram Bién Hoa, Nha Bé, Tha Dau Mot va Phu
An (tinh theo TFPW). Mat khac, muc nudc dang cham tai cac tram
quan trac muc nudc triéu (Ving Tau, Vam Kénh), dao dong trong
khoang 0,5 cm/nam dén 0,71 cm/nam.
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Hinh 1.7 Minh hoa xu thé myc nuéc 16n nhat

Déi v6i xu hudng muc nudc nhé nhdt H  tai cac tram quan
trac khong ré rang ngoai tri tai tram Tha Dau Mot va Vam Kénh.
Trén song Sai Gon, muc nudc tai tram Tha Dau Mot ting lén khoang
1,8 cm/ndm. Trong khi d6, muc nudc téi thiéu & tram Phu An chi
tang nhe (0,17 cm/nam) va khong cé y nghia thong ké. Trén song
bong Nai, myc nudc t6i thi€u tai tram Bién Hoa khong thay d6i
nhiéu nhung tai tram Nha Bé c¢6 muc giam nhe khoang 0,38 cm/nam.
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Hinh 1.8 Xu thé muc nuéc nho nhat

Két qua phan tich xu hudéng muc nudc binh quan H _ cho thay xu
hudng ngay cang tang trén tat ca cac tram quan trac. Trén song Dong
Nai, muc nuéc tang trung binh khoang 0,76 cm/nam tai tram Bién
Hoa va 0,42 cm/nam tai tram Nha Beé. Trén song Sai Gon, muc nudc
trung binh tdng khoang 0,7 cm/nam tai Tha Dau M6t va 0,47 cm/ndm
tai Phu An. Tuong tu cac tram ndi dong, muc nudc trung binh tai cac
tram thay triéu c6 xu hudng ting. Pang chu y, téc do gia tang muc
nudc trung binh ctia tram Vam Kénh khoang 0,65 cm/nam, cao hon
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hai 14n so véi toc do gia ting muc nudc trung binh tai tram Viing Tau

(0,33 cm/nam).
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Hinh 1.9 Xu thé muc nu6c trung binh

1.6. DIEN BIEN PO THI HOA KHU VUC TP HCM

Két qua phan tich ty 1é€ bé mat khong tham cho thay, dién tich

dat khong thadm c6 su gia ting tuyén tinh khoang 1,77%/5 nam. Tai
thoi diém tit ndm 1995 - 2000, ty 1¢ dién tich dat khong thdm cao gép
2 lan so véi giai doan ndm 1985 - 1990. Sau giai doan nay, TP HCM
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bat ddu DTH manh nén ¢ su thay d6i sti dung dét ro rét khi ty 1é dat
khong thdm da tang 1én 4,02% (2000 - 2005) ttic gdp hon 1,5 lan giai
doan 1995 - 2000 (2,48%).

(=)}
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) 14,38 %
—{3— Ty 1€ khong tham
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Hinh 1.10 Su thay d4i ty 1é (%) dién tich dit khong thim
tai TP HCM
1985-1990 1990-1995 1995-2000 2000-2005
& # & S
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;& a %l & "L

1

EE Bé mit khong thim Bé mit khic
Hinh 1.11 Phén loai bé mat khong thim va thim
khu vuc TP HCM giai doan 1985-2020 bang dii liéu vién tham
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Qua trinh DTH van tiép tuc dién ra manh mé trong cac giai doan
tiép theo vdi ty 1é dat khong thdm cho cac nam 2005 - 2010, 2010 -
2015, 2015 - 2020 lan lugt la 6,09%, 10,22% va 14,38%. Cac két qua
thay doi ty 1é dién tich d4t khong thim nay tuong d6i dong nhat véi
nhiing nghién ctiu vé DTH trudc d6 tai TP HCM, ma nguyén nhan
dugc cho la do tac dong cua viéc gia ting dan s6 nhép cu, chuyén d6i
tu dat trong trot sang xay dung, qua trinh khai thac, phat trién thiéu
kiém soat cua cac du an bat dong san... [2], [3], [4].

Vé mat khong gian, két qua giai dodn anh vién thdm ghi nhan
rang, DTH xudt phat ti ving 16i cia TP HCM, tli cac quén 1, 3,5 va
lan rong ra cac khu vuc ving ven nhu huyén Ca Chi, H6c Mon, Can
Gi6... (Hinh 1.11).

1.7. KHUYEN NGHI AP DUNG CAC GIAI PHAP TRU NUGC
MUA CHO KHU VUC TP HCM

- Lua chon giai phap trii nudc mua phu thudc rat I6n vao hién
trang DTH, ha tang ky thuat, di€u kién dia chat thly van, tinh hinh
kinh té€ - xa ho6i ctia khu vuc.

- béi v6i khu viic TP HCM dung tich trii can thiét dugc khuyén
nghi phan bd theo quy mo tip trung, phin tan va céng trinh nhu
Hinh 1.12 nhu sau:

o Quy mo tap trung:

Dung tich diéu tiét nén uu tién bo tri trong cac ho chia tap trung
quy mo vung hodc khu vuc. Gidi phap nay thich hgp véi khu vuc ngoai
thanh con quy dit chua phat trién. Cac ho chia tap trung nén thiét ké
theo hinh thiic da muc tiéu d€ phuc vu cho trit nudc mua, giai tri, du
lich sinh thai. Vi mang luéi kénh rach day ddc va cac vung triing thap
hién hiiu, cac khu vyc phia Nam, Pong, Bac va Tay Nam cta thanh
pho rat tich hgp ap dung giai phap trii nudc mua tip trung.
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o Quy mo phan tan:

Tai cac khu vuc c6 mat dd d6 thi héa cao nhu khu vuc noi thanh
hodc cac khu dan cu méi da hoan chinh ha tang thoat nudc rat kho
tim kiém quy dat d€ bé tri cac ho diéu tiét nudc mua tip trung, quy
mo vung hodc khu vuc. Do d6 giai phép trii nudc mua phén tan dugc
khuyén nghi ap dung cho cac khu vuc nay. Cac ky thuat LID nhu via
he tham, 6 tri sinh hoc, ranh tham, ranh thdp,... nén dugc ap dung.
Giai phap nay sé ho trg cai tao canh quan khu vuc ciing nhu gia ting
kha ning bd cip nudc ngdm.

ong dung tich
diéu tiét can thiét

Cong trinh toa
| | nha

Hinh 1.12 Pinh huéng phan bo dung tich trii nuéc mua
trong khu vuc do6 thi
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0 Quy mo cong trinh:

Dung tich diéu tiét can thiét néu chua thé b tri theo phuong
an tap trung hodc phén tan c6 thé dugc bé tri gan véi cac cong trinh
toa nha. Giai phdp nay dugc khuyén khich ap dung dé tang cuong st
dung tai nguyén nudc mua.

Tuy thudc vao diéu kién tu nhién, hién trang do thi hoa, ha tang
ky thuat do thi, cac phuong an trii nuéc mua sé dugc tinh toan thiét
ké cho phu hop.

1.8. CAU TRUC TAI LIEU

Tai liéu dugc bién soan thanh 5 chuong nhu sau:

- Chuong 1: Mé dau

- Chuong 2: Téng quan cac giai phap tri nudc mua do thi

- Chuong 3: Tinh toan dung tich diéu tiét nudc mua

- Chuong 4: Tinh toan thiét ké cac cong trinh trii nuéc mua
dién hinh

- Chuong 5: Ung dung m6 hinh EPA-SWMM mé phong cac cong
trinh trit nuéc mua
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CHUONG

2 TONG QUAN CAC GIAI PHAP

TRU NUOC MUA DO THI

1.1. GIOI THIEU CHUNG

DTH lam thay ddi sau sic ché do thuy van caa khu vuc so véi
trugc khi DPTH (Hinh 2.1, Hinh 2.2). Luu lugng dinh va tng lugng
dong chay tran ctia luu vic PTH gia ting dang ké, trong khi d6 lugng
bdc thoat hoi lai gidam. Nguyén nhan chinh la do tham thuc vét, dién
tich mat nudc bi thay thé bang bé mat khong thdm lam gidm kha ning
thdm va bdc thoat hoi. Cac cong trinh thoat nudc nhan tao va bé mat
bé tong hoa lam cho qua trinh tap trung dong chay tran nhanh hon.

-~ -~
Bac thodin hal

Dong chay sit m§t Dang chay ngdm

Qimlks) Qimds) Dinh cao, thoi gian
 dinh ngd
Disng chiy Dinh thip vi thifi { Syl Sinhngén
ngdm cae glan dat dinh I % Gldm dac
; \ Drismg chaiy
Glim chim ! . -
e 5 ha
I | JN L owimosap
= 2 “‘-..___‘;':_-_ .
Thati ghan (b} Thifi gian ih)

Hinh 2.1 Minh hoa bién dong hé thong thity van trudc va sau khi PTH
Nguon: http://www.scotland.gov.uk/Publications/2013/02/7909/1
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Bén canh d9, cac ngudn 6 nhiém phat sinh tit cac hoat dong nhan
sinh lam tang kha nang 6 nhiém nguén nudc mat tai khu vuc do thi.
Nhiing thay d&i ctia hé thong thuy van dé thi tao ra nhiéu ap luc cho
cong tac quan ly ngap lut, 6 nhiém moi trudng nudc mét do thi.

40% boc thoat hoi nwéc 30% béc thoat hoi nwéc
-—
mEmmm
l mmem
EEmEm
10% dong 55% dong

chdy tran chay ran

259% thim 10% thim
a = t A ~ P"
o L I | 25% thém SRS ,l, 5% thém
ting siu tang sau
Lép phu tir nhién 70%-100% L&p phii khong thim

Hinh 2.2 So sanh thay d6i cac dai lugng thity van truc va sau khi PTH
Nguén USEPA, 2007

Cac giai phdp tri nudc mua la mot phan quan trong ctia hudng
tiép can thodt nudc do thi bén viing (Sustainable Urban Drainage
Systems - SUDS) hay mét cum tl thong dung khac la danh gia tac
dong thap (Low impact development - LID). Ngoai tac dung giam
ngap, tri nudc mua con mang lai nhiéu lgi ich khac nhu cai thién
diéu kién v¢é sinh méi truong, diéu kién vi khi hdu, phuc hoi va bao
ton hé sinh thai, tai st dung nuéc mua, gép phan nang cao my quan
do6 thi,... Mot uu diém khac cua giai phap trit nuéc mua diéu tiét
dong chay la c6 thé trién khai linh hoat, phan ky theo nhiéu giai doan
khac nhau, rat phu hgp dé€ giam ngép cuc bo trong khi chd cédc du an
thoat nuéc dugc xay dung va két ndi dong bd. Ti€ép can nay da dugc
ap dung thanh cong tai nhiéu noi trén thé giéi nhu My, Canada, Ha
Lan, Bic Au, Théi Lan, Singapore, Malaysia, Dai Loan,...



Hudng dan ky thuat cac giai phap trit nuéc mua gidm ngap doé thi| 23

Hinh 2.3 minh hoa tiép can trii nuéc mua giam ngap: (i) trudc
khi c6 tac dong cta con ngudi; (i) khi c6 tac dong ctia hoat dong
phat trién, DTH; (iii) sau khi ap dung cac giai phap tiép cin tri nudc
mua ho tr¢ HTTN bén viing.

B ehira
B ¥hi i, Cor wir kinh doank, Chng rink e Cia oo r\
W Lhobdi sin zude cing tjug o s sudt i L"

Brwimg phih,

Errirng sar Sang Keah b giie xe

Clng thoit nwde

Kok

-
AT I :15_‘.' A Ao ehis naie et " Gl B
Mai nha sank Miil nhi zanh drge i g0
i . Sin vwim [
frmery Mii b sanh Biii giir 1o “tham™ df thim i

H thong cong co khibng gian m

Hinh 2.3 Tiép cén trii nudc mua giam ngip
Nguon: https://www.slowtheflow.net

(1) Trong trudng hop tu nhién, khi chua cé tac dong clia con ngudi,
dong chay sé duy tri su can bang luu thong nudc thong qua cac
qua trinh mua, boc thoat hoi, giti bai thuc vat, dong chay bé mét
va tham thau dén mat dat thoat nudc tu do;

(2) Do su phat trién clia con ngudi, moi trudng tu nhién bi thay thé
béi dat co bé mat cling nhu mai nha, dudng s4, san bé tong va
bai dau xe 0 t6. Lugng mua chdy ra nhanh hon nhiéu, gay ra la
lut bé mat va hé thong cong ranh va muc nudc sdéng cao hon;
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(3) St dung tiép cén trit nuéc mua dé lam cham dong chay trong
cac khu vuc d6 thi, cing nhu & thugng ngudn, c6 thé bat chude
quan ly nudc ty nhién. Nhiéu thay ddi nhoé c6 thé co tac dong
tong hgp 16n dén viéc giam s6 lugng va chat lugng nudce la.

2.2. TONG QUAN CAC KY THUAT TRU NUGC MUA
2.2.1. Ho diéu tiét hé

Ho diéu tiét nudc mua thudng dugc chia lam 3 loai: H6 kho, ho
uét, hodc ho/luu vic tham. Trong dé, hé kho la nhiing ho van hanh
trit diéu tiét nudc mua trong thoi gian ngan, thong thudng nho hon
24 gi6. Ngugc lai ho uét thi luu tri nudc quanh ndm, luén chia mot
lugng nudc nhat dinh. Riéng ho tham thi hoat dong tuong tu nhu ho
kho, tuy nhién c6 su khac biét hon vé kha nang thim va b cap nuéc
ngam, c6 thé kiém soat dugc thé tich do d6 réat hiéu qua trong viéc
xu ly dong chay tran thong qua viéc diéu chinh tan sudt va thoi gian
lugng nudc di qua ho [6], [7], [8].

Giai phap ho diéu ti€t mang lai nhiéu hiéu qua vé€ mat moi
truong nhu: gidm lugng va dinh dong chay tran thong qua viéc nang
cao kha néang trii va thim. Hoac di€u hoa vi khi hau, cai thién chat
lugng nudc, ting cudng my quan khu vuc,... Vi du tai luu vic song
Tapi, Gujarat, An Do, nhém tic gia ¢ mé phong tinh todn kha ning
giam la khi thiét 1ap 20 ho diéu tiét. Két qua cho thay luu lugng la
chay qua thanh pho Surat giam ti 220 triéu m’ xuéng con khoang
110 triéu m’, ting véi do sdu muc nudc la gidm tli 2,004 m xudng
gan 0,98 m (giam 50%) [9]. Hoac mdt nghién ctiu ctia Stephen va
cong sy (2021) tai luu vyc song Ouseburn, Uc, cho thay hé diéu tiét
c6 kha ning ho trg giam dinh I trong nhiing tran mua l6n, méac du
mtic do giam khong nhiéu, khoang 0,8 - 1,4% cho cac kich ban [10].
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Cac nghién ctu tuong ty vé kha nidng giam luu lugng dong chay,
giam dinh 1 cta hé diéu tiét c6 thé tham khao tai [11]-[13].

Tuy nhién, cac giai phap ho diéu tiét hs thuong kho dp dung
doi véi cac khu vuc dong dan cu, nén nhiing ho diéu tié€t ngam la
mot giai phdp thay thé. Cac giai phap nay cling c6 tinh ning tuong
ty nhu ho ho: giam dong chay tran khi mua 16n, thu git tram tich va
cai thién chat lugng nudc. Vi du nghién ctiu ly thuyét vé kha nang
giam ngap tai khu vuc dap ha luu gan Pai hoc Seoul, Han Qudc. Mot
h6 ngdm véi dung tich khoang 25.000 m* da hé trg giam dinh la tu
20,95 m’/s xuéng con 10,55 m’/s (giam 49,43%) [14]. Do6i véi kha
nédng cai thién chit lugng nudc, vi du tai hd ngdm rong 5,24 ha va sau
1,4 m dat tai cong vién thudc thanh phé Markham, Canada. Theo két
qua nghién ctiu thuc nghiém, hé cé thé giam dugc 82% lugng TSS,
giam nhiét do va lam mat nudc khi ra khoi ho khoang 5°C, tao diéu

kién thuén lgi cho ca sinh s6ng [15].
2.2.2. HO diéu tiét ngdm

Khéc véi cac ho diéu tiét hd, cac ho ngam thuong dugc xdy dung
va b0 tri bén dudi mat dat. Hién nay, c6 3 loai h6 ngdm pho bién:

(i) h6 ngam bé tong cot thép (BTCT);
(ii) h6 ngdm thiét ké bang cong nghé Cross-wave;
(iii) h6 ngdm thiét ké bang cong nghé tudong vay va coc Barrette.

Trong d6 h6 ngdm bang BTCT c6 uu diém: chiu luc tét, chong
chay, thich ting moi loai thoi tiét, chi phi bao tri thap. Tuy nhién, ton
kém khi pha huy hodc di chuyén.
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r Lép bé tong gia cuimyg

+ Lop vt ligu chin

Vi ho ngdm theo cong nghé Cross-wave, uu diém ctia chting la

dugc thiét ké bang cdc mo-dun rong dugce lap ghép ti cac tim nhya
HDPE r¢i rac, c¢é kha nang chiia nudc hon 90% dung tich. Bo bén
cao, dé dang thao dg, chong con trung va ré cay.

Hinh 2.5 HO ngidm cdng nghé Cross-wave

Mot loai ho ngam khéc 1a stt dung cong nghé tuong vay va coc
Barrette. Trong d6, tuong vay dé gitp chong thim cho ho, han ché
bién dang cong trinh, dinh hinh hinh dang cong trinh ho diéu tiét.
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Hinh 2.6 Minh hoa tudng vay ho ngam
Nguon dnh: https://railsystem.net/diaphragm-wall-construction/

Cocchir T Coc chirR Coc chir X

Hinh 2.7 Mt s6 hinh dang ctia coc Barrette
Nguén: Seacfco Public Company Limited

Coc Barrette h6 trg lam tudng vay, thuc chat1a mot loai coc nhoi
bé tong, nhung khac coc khoan nhoi vé hinh dang va phuong phap
tao 16. Kha nidng choéng cat ngang va uén tét hon so véi coc tron. Dé
dang diéu chinh ciu tric va c¢6 luc ma sat bén tot hon so véi coc tron.

2.2.3. Mai nha xanh

Mai nha xanh la cac mai nha dugc pht b&i mét phan hoac toan
bd thuc vat bén trén, nhdm bu dap lai cac khodng xanh da mat do
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viéc xay dung cong trinh. Chung hé trg viéc giam lugng nudc mua
chay tran théng qua qua trinh luu trdi, béc hai [16], [17]. Cau truc
ctia mOt mai nha xanh dién hinh dugc thé hién nhu sau [18]:

—————> Lop thuc vat

Lop chat

tang trwdéng
—>Lopvailoc
> Lép ho tror thoat nwéc
> Lép bao vé
— L&p chan ré cay

> L&p cach nhiét

> L&p chéng thim
> Mai nha

Hinh 2.8 S¢ d0 cac thanh phan ciu tao cia mai nha xanh

V& mat hiéu qua, nghién ctu thuc nghiém ctua Deska va cong su
(2019) vé 6 mo hinh mdi nha xanh khac nhau cho thay kha nang git
nudc mua clia ching ti 29,5% dén 85,15% va day la cong cu quan
ly nuéc mua hiéu qua [19]. Nghién ctiu ctia Charalambous va cong
su (2019) khi thtt nghiém 16 loai mai nha xanh khac nhau ciing cho
thay kha ndng tri nuéc mua binh quan khoang 77% téng lugng mua
371 mm trong vong 15 thang tai dao Sip [20]. Cac thong tin vé tinh
hiéu qua khac nhu giam dong chay tran, diéu hoa nhiét do, khong
khi xung quanh, giam phat thai carbon... khi ap dung mai nha xanh
c6 thé dugc tham khao thém tai tai liéu t6ng quan cta Liu va cdng
su (2021) [21].

2.2.4.Thung chtta nuéc mua

Thung chtia nudc mua la mot thung chua thudng dat 6 goc nha
hodc bai diu xe, d€ thu nudc tii mai nha sau cic trdin mua nhdm phuc
vu cho nhiéu muyc dich khac nhau nhu cung cip nudc tudi, sinh hoat
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(gidt, rtia, nudc xa toilet). Ngoai ra, thung chtta nudc mua con ho trg
giam dong chay tran va 6 nhiém nudc sau khi di qua hé thong va chi
phi bao tri hang nam ciing tuong doi thap so véi cac gidi phap tri
nudc mua khac [21], [22].

Mot nghién ctiu ly thuyét tai thanh pho Shahrekord, Iran khi
mo phdng cac giai phap thung mua cao khodng 1,5 m, véi mat do bo
tri thung cho cac ti€u luu vuc tinh toan ti 15,0 - 35,0%. Két qua cho
thdy ching c6 kha nang ho trg giam dong chay tran (giam tt 15,63 -
35,15%) va dinh dong chay (giam tu 12,5 - 37,5%) cho cac tran mua
vé6i chu ky ldp lai 2 nam [22].

I

Thung mwa (Rain barrel)

/ ' i i ’
U/ , 4y !

e tinh 1 mii nha cé di¢n
tich 75 m’, thu va trir 852 lit
4, Dot (~ 3,5 thing mwa)

Néu mdi cdn nha déu I&p dat mét thing chira
nuwoc mua, hdy tuong tuong xem chang ta co
thé tiét kiém duge bao nhiéu nudc

Hinh 2.9 Minh hoa gidi phap thung mua
Nguon: https://water.phila.gov/
Gidi phép thuing mua c6 nhiéu dic diém ndi bat d6 la chi phi lap
dat, bao tri thip, ho trg tai st dung nudc mua gép phan giam hoa
don tién nudc va c6 thé lap dit dé dang 6 nhiéu khu vuc han ché vé
mat khong gian. Tuy nhién, nhugc diém chinh ctia ching c6 thé 1a
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noi sinh séng cta con tring, sinh vat gay bénh nhu muobi va nhiing
rti ro lién quan dén chat lugng nudc [23], [24].

2.2.5. Via hé thaim

Via he thdm (Permeable pavement) la mdt trong nhiing giai
phap quan trong trong nhém céc ky thuat SUDS. Ching hé trg nang
cao kha nang luu tri cuc b thé tich nuéc mua thong qua luu tri
dudi 16p bé mat dat, giap bd cdp nudc ngadm va cai thién chét lugng
nudc sau khi xt ly. Cac giai phap nay thuong dudc dp dung tai cac
vi tri: Bai d4u xe, 1€ dudng, 16i di danh cho ngudi di bg, dudng danh
cho xe dap...[25].

Lép bé tong

Vit liéu tham
Liop nén
dan nwée

Lép nén
trir nwore

Cfmg thoat
(néu cén)

dia ki thuat

Pit nén

Hinh 2.10 C4u tao ctia mot via hé thim
Nguon: [25]

Via heé thim ¢4 thé dugc chia lam 4 loai dua trén vat liéu va cau
truc cau tao cua noé: (i) Via he bé tong cé kha nang thim (Permeable
interlocking concrete pavers - PICP); (ii) Via he lu6i bé tong va nhya
(Concrete and plastic grid pavers - CGP va PGP); (iii) Via he bé tong
nhua x6p (Porous asphalt - PA); (iv) Via he bé tong x6p (Porous
concrete - PC).
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Via hé tham khong chi dugc thiét ké nhu mot giai phap SUDS,
ma con la mét cong nghé kiém sodt 6 nhiém lién quan dén dong chay
bé mat ti cac khu vuc dugc st dung lam dudng hoac bai dau xe, noi
nudc bi 6 nhiém c6 thé xam nhap vao bén dudi dat [26].

Vé& mat hiéu qua, via he thdm giup giam dong chay mat, giam
dinh 18, tang cudng kha ndng tri nudc mua, cai thién chét lugng
nudéc, giam dao nhiét do thi... [25], [27]-[29]. Junsong Wang (2022)
da thong ké kha chi tiét cac nghién ctiu mo6 phong tinh hiéu qua tri
nudc cta via hé thdm trong giai doan dai han va ngin han [31]. Vi
duy, vé kha nang trit nudc mua, lugng nudc trit lai tai cac via he trong
tran mua cudng do nho (16 mm/30 phut) vao khoang 16% tong
lugng mua. Va d6i véi trdn mua cuong do 16n (22 mm/10 phut), via
he tham c6 thé git lai téi 66 % tong lugng nudce [29], [30]

cking Cancrete Pavers Natural Rock Pavers
» il

Hinh 2.11 M6t s6 hinh anh vé via hé thim
Nguon: [31]

2.2.6. O trii sinh hoc/vudén mua

Giai phap 6 tri sinh hoc hay vudén mua, la cac vung triing, c6
thuc vat bén trong, xt ly nudc mua tai chd, xa tu cac bé mat khong
thdm nudc nhu: mdi nha, duong giao thong, via he, bai dau xe....
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Chung dugc st dung d€ thu, loc nudc mua thong qua hon hop dit,
cat va/hodc soi. Thong qua cac qud trinh nay, ching lam giam luu
lugng dinh trong hé thong cdng ha luu va cho phép loai bé chat 6
nhiém théng qua qua trinh loc va sy hdp thu cua thuc vat va bo cap
cho nuéc ngdm thdng qua qua trinh tham [32], [33], [34].

Hinh 2.12 Minh hoa giai phap 0 trii sinh hoc

Nguon dnh:https://megamanual.geosyntec.com/

Uu diém cha gidi phdp nay 1a lam gidm nudc mua chay tran
va loai bo cac chit 6 nhiém thong qua qua trinh luu trd, thim va
bdc thoat hoi nudc. Mot nghién ctu thuc nghiém & khu vic Bac
Carolina, Hoa Ky cho thdy 3 6 tri sinh hoc (90 - 130 m?) dugc xay
dung trudc d6 da ho trg giam dong chdy tran tii 64 - 90%. Dinh dong
chay ciing giam 75% doi véi cac trdn mua < 25,4 mm [35] (BRCs.
Tuong tu vé madt chat lugng nudec, khi thiét 1ap giai phap 6 tri sinh
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hoc tai khu vuc rong 6.530 m?> & South East Queensland, Uc (v6i
khoang 52% dién tich khong tham va cuong do mua khoang 3 mm/
gio dén 15 mm/gi®) cho thay ching c6 thé ho trg trii nudc mua ti
6 m’ dén 49,51 m’ ting véi 12 kich ban mua khac nhau. Ngoai ra, cac
gidi phap nay cling cai thién chat lugng nudc thong qua viéc giam
nong do cac chat 6 nhiém, vi du nhu: TSS (trung binh 80,78%), NH *
(82,21%), NO, (64,95%), NO, (38,65%), Tong Nito (47,93%), PO *
(73,81%), Téng Phét pho (75,33%) [36].

Tuy nhién, nhugc diém cua cac giai phap nay la it hiéu qua khi
dat & nhiing ving thoat nudc 16n. Lép dat & trén co6 thé bi tic theo
thoi gian do boi lang trAm tich. Thuong khoé khén khi dp dung d6i véi
cac khu vuc c6 mua rit 16n [32], [35].

2.2.7. Ranh thuc vat

CAu tao la mot kénh hé véi thuc vat pht phia trén. Thyc vat ho trg
cai thién chat lugng nudc va lam gidm nudc mua chay tran. Khi mua
roi xuong khu vuc ranh nay, nuéc mua chay doc theo cac kénh, tham
thuc vat lam chdm qua trinh tip trung nudc, cho phép lang dong, loc
va/hodc thdm vao 16p dat bén dudi. Cac ranh tham thudng dugc thiét
ké tai cac khu vuc duong cao toc hodc duong dan sinh [34].

Cé baloai ranh thim chinh gém ranh tiéu chuén, ranh uét, ranh
kho. Céc ranh tiéu chuin thuong sé hiiu cac kénh thuc vit nong,
rong, hiéu qua dé van chuyén dong chay dén khu vuc thodt nude va
tao diéu kién cho nudc thaim vao dat. Ranh kho dugc thiét ké dé két
hgp véi mot 16p dat da dugce chudn bi san cung cap kha nang xu ly va
van chuyén b6 sung. Ranh uét duy tri cac diéu kién co ban nhu mot
dang ddm, c6 do doc noéng va 16p dat khong tham nude bén hong
nén khong c6 kha nang c6 tac dong dén nudc ngam. Tuy nhién ranh
tiéu chuén va ranh kho déu cé kha ning gay 6 nhiém nudc ngam.
Cac ranh tham thudng dugc thiét ké véi day cach muc nude ngdm
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khoang 1,5 m hodc khuyén khich khong nén dit 6 nhiing noi qua
gin muc nudc ngdm dé tranh gay 6 nhiém [37].

Malaysia

Ranh thuc véat ho trg giam thé tich va luu lugng dinh la hoac
cai thién chat lugng nude c6 thé dugce tham khao tai [37], [38], [39],
[40]. Vi du theo nghién ctiu thuc nghiém cua Zaqout (2021) tai Nauy
cho mot ranh thuc vat dai 5,8 m cho thay c6 thé gidm luu lugng dinh
khoang 13%, tang cuong lugng tham khoang 22% vao mua dong va
30 - 60% vao mua he [38].
Dai loc ty

Dong
ha t
il , Swom dbc
30 "-"{,_ I“ iy

e,

7o) v Y
i e - ._.. A’ bt . )

2 ]

Hinh 2.14 Mat cat ngang mot ranh thuc vt dién hinh
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Bang 2.1 M{t s6 uu/nhugc diém cua giai phap trii nuéc mua

Giai phap
STT | trit nudc Uu diém Nhuogc diém
mua
- Lam cham dong chay,
cach nhiét cho toa nha,
gidm chiphilam matva|- Thu hdat con trung
| Mdinha |suoiédm; (mubdi, ran, sau, bo...);
xanh - Cai thién chat lugng|- Cin bao tri thuong
nudc; xuyén va ding cach;
- Gop phan giam dong
chay tran tii mua.
- Thich hgp & nhiing
kh c ¢6 khong gian| _, . . .,
v Vl‘iM ong & - Bdo tri can than
han ché; Khone ohit hop véi kh
C R v 1~ |- Khong phtt hgp véi khu
- C6 thé cung cap bd ca A
. ) g‘ p .;p viic ¢6 d6 doc > 20%.
) Vudn mua nudc ngam va cai thién
my quan do thi;
T Cé thé xii I¥ nhidu cha - ‘ '
ACOt.;e xu yn ,1euc”at - Khong phu hgp khi
0 nhiém va gitp giam . . .
CLTi A o ) oL, |muc nuéc ngam cach
Hiéu ting dao nhiét do| . ..
mat dit 2 m.
thi”.
- bon gian, chi phi thiét
ké thap; o 1 . .
; .. |- Can bédo tri thuong
- Thuva l}iu tra hAleu quUa | xuyén do ling dong trim
3 | Thung mua dong chdy tu tran mua | p,.
nhd dén trung binh. D oa o x: A
. N - Noi 6§ cia muoi, con
Nué6c dugce luu tri sau i
do6 co thé dugc su dung G
dé tudi va sinh hoat.
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STT

Giai phap
trit nudc
mua

Uu diém

Nhugc diém

Via hé thaim

- Kiém soat nudc mua
chay tran, gidm ngap
lut;
- Dé ap dung tich hgp
véi co s6 ha tang hién
cO;

- Tao my quan do6 thi.

- Thuong xuyén bao tri.

- Tranh bo tri tai cac vi
tri gan myc nudc ngam
va khu vuc c6 mat do
giao thong cao.

Ranh thuc
vat

- Lam cham dong chay,
gia ting kha ndng thim,
gidm ngap va x46i mon;

- Diéu hoa vi khi hau.

- Thuong xuyén cat tia c;

- La noi tru ngu cua
mudi;

- Tranh bo tri tai cac vi
tri gan myc nudc ngam
do c6 thé giy 6 nhiém.

Ho diéu tiét

- Lam chdm dong chay,
cat dinh dong chay la,
gia tang kha nang tham,
cai thién chéat lugng
nudc;

- Diéu hoa vi khi hau;

- Tao canh quan do thi.

- La noi tra ngu ctia con
trung;

- Can khong gian bo tri;

- Thuong xuyén bao tri,
loai bo rac thai ciia nguoi
dan.

2.3. CAC CHUONG TRINH TRUNUGC MUA PIEN HINH TAI
CHAUA

2.3.1. Chuong trinh thanh phd bot bién

Chuong trinh thanh phé bot bién (Sponge City, SPC) dugc
trién khai tai Trung Qudc la mot y tudng sang tao cung cip nhiing
gidi phap dong bd nham cai thién mai trudng nude do thi. SPC tap
trung vao viéc cai thién kha nang ting phé véi diéu kién thoi tiét
khac nghiét, cac van dé lién quan dén méi trudng nudc va sinh thai.
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Ly thuyét ctia SPC tich hgp céc giai phap phat trién tac dong thip
(LID)/ha tang xanh (GI) (bao gdbm: mai nha xanh, 6 tri sinh hoc/
vudn mua, via he tham nudc,...) va t6i uu hda mang luéi thoat do
thi (t ndng cdp mang ludi thoat nude truyén thong thanh HTTN
bén viing). SPC gém 3 hgp phan chinh: (i) hé thong giam thé tich
dong chay tai nguon; (ii) HTTN mua chinh va phuy; (iii) va hé thong
kiém soat 1t dau ra dé€ giam luu lugng dong chay. Két hgp “co s&
ha tdng xanh - xdm” la mot phuong phap quan trong dé xay dung
cac SPC [41].

%, o Mo ot
g o SN LD e i -

Hinh 2.15 Cong vién Fengxiang, Ha Khéu, Trung Qudc

Ngubn dnh: https://www.chinese-architects.com/

Mot vi du dién hinh la cong vién Fengxiang rong 80 ha thudc
luu vuc song Meishe, Ha Khau, Trung Qudc. Cong vién dugc thiét
ké dya trén hudng ti€p can ctia SPC, thay vi bé tong hoa kénh song tu
nhién thi st dung cac giai phap than thién v6i moi truong nham giai
quyét 1t lut va 6 nhiém, phuc hdi méi trudng séng, nang cao da dang
sinh hoc, tao khong gian giai tri va mang lai vé dep dén moi trudng
do thi. Khu vuc nay da giup xti 1y 6.000 tdn nudc thai do thi, 3.500 tdn
nudc thai sinh hoat tu cac dia phuong lan can. Ngoai ra, cong vién
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con la dia diém tham quan ctia hon 620.000 lugt khach méi nam, va
nang cao gia tri bat ddng san xung quanh 1én dén 20% [42].

Ngoai vi du dién hinh trén con rat nhiéu cac thanh phé khac
tai Trung Quoc da ap dung SPC. Céc nghién ctiu, chuong trinh thi
diém, tinh hiéu qué ctia SPC c6 thé dugc tham khao tai cac tai liéu:
(43], [44], [45].

2.3.2. Chuong trinh ABC

Chuong trinh ABC (Active, Beautiful, Clean waters) cua
Singapore 1a chuong trinh nham tich hgp moi truong, tai nguyén
nudc va cdng déng nham tao ra khong gian s6ng mdi va khuyén
khich con ngudi sinh hoat gan véi nuéce hon [46]. N6i mot cach ngan
gon: (i) Active la tao ra mdt khong gian séng méi cho cong dong
xung quanh nguodn nudc; (i) Beautiful la ndng cao cac khia canh
thdm my; (iii) Clean 1a cai thién chat lugng dong chay nudc do thi.
Cac giai phap xanh nhu via heé thdm, 6 tri sinh hoc, mdi nha xanh, ho
diéu tiét,... thay thé va ting cudng cho cac ha tang thoat nuéc mua
truyén thong (dua vao bé tong) [47].

Hinh 2.16 Huéng tiép cin cua chuong trinh ABC

Khi cong dong gan nudc hon, con ngudi sé cd y thiic tran trong
va nang cao y thuic bao vé nguén nudc. Véi su thanh cong ctia cac du
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an thi diém ban d4u, tinh dén thang 3 nam 2018, Singapore da phat
trién mot mang ludi véi 17 ho tri nude 16n, 8.000 km hé thong cong,
song kénh. Ngoai ra, da cé hon 30 du an dugc hoan thanh va hon
100 dy 4n tiém nang dang chuén bi dugc thuc hién trong giai doan
téi [46].

Mot s6 duy an dién hinh da ap dung thanh cong nhu trung tam
thé thao véi trung tdm la sdn vin ddng qudc gia v6i 55.000 chd ngodi,
cung véi cac khu vuc khac nhu nha thi ddu da chtc nang, bao tang,
thu vién thé thao... dugc xay dung vao nam 2014.

Hinh 2.17 Trung tam thé thao Sport Hub, Singapore
Nguon: ABC Water design guidelines,PUB [48]

Co s& ha tang cua khu vuc dugc xay dung tich hgp véi cac giai
phap xanh, hé thong thu gom nudc mua tlii mai nha san van dong
quoc gia, 0 trii sinh hoc va ranh thuc vat dugc thiét ké tai cac 16i vao
trung tdm véi chiic ndng lam sach, lam cham nuéc mua chay tran
trude khi xa ra ho Marina. Ngoai ra cac ving dat ngap nuéc dugc bo
tri doc song, xung quanh trung tam thé thao. Nhiing mai nha xanh
dugc bo tri tai thu vién, bdo tang thé thao nham tao khong gian xanh,
cai thién my quan khu vuc.
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Hinh 2.18 Vung dat ngap nudc va ranh tham, 0 trit sinh hoc

khu vuc trung tim thé thao
Nguon: ABC Water design guidelines, PUB [46]

2.3.3. Chuong trinh trii nuéc mua tai Han Quéc

Tai Han Qudc, cac giai phap tri nudc mua dua trén y tudng
tuong tu ly thuyét cua LID, nhung c6 nhiing tén goi khac nhu:
Healthy Water-Cycle city hodc Rain city [48]. Cac phuong phap nay
dua trén khai niém quan ly nuéc mua trong moét khu vuc thong qua
luu trii, thim va boc thoat hoi nudce. Thuat ngti HWC2 dé cap dén
mdt thanh phd an toan va bén viing c6 gang duy tri vong tuin hoan
nudc tu nhién thong qua ap dung cac giai phap xanh.
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Nam 2010, cac thuc hanh vé LID da dugc dua vao luat nude
cua Han Qudéc v6i muc dich gidm thiéu 6 nhiém nguén nudc va
phuc hoi chu trinh thay vén ty nhién caa d6 thi. Cudi nam 2012,
luat nudc thai da dugc sta ddi d€ 4p dung nudc thai da qua xt ly va
dugc dp dung d€ giam thiét hai do 1a lut, gidm 6 nhiém nudc va tai
st dung nudc thai cho cac muc dich khac nhau nhu tuéi tiéu va cap
nudc, tang cudng cac ung dung LID trong khong gian m& nhu cong
vién, san choi va trudng hoc...

K€ tui thang 1 nam 2015, mdt ké hoach xay dung méi da dugc
chi dinh cho Seoul, bao gobm co s& quan ly nuéc mua c6 dién tich
hon 1.000 m? Néu khu vuc d6 xe roéng hon 8 m thi phai lap dat
cac thiét bi LID doc hai bén dudng, ciing tap trung vé viéc 4p dung
cac thong 1é LID/GI trong cac khu vuc hién c6 va ¢6 gang lam cho
thanh pho tré nén an toan, bén viing va thich ing v6i BDKH. Theo
thong ké (tinh dén nam 2016), cac giai phap tri nuéc mua tai thanh
phé Seoul nhu sau:

Bang 2.2 Thong ké trii nuéc mua tai Seoul, Han Quoc

. o Udc tinh lugng
e SO lugng | Dién tich ap . .
STT | Giai phap . . dong chay tran
cong trinh dung .
giam
1 | Viahethim 888 1.478.491 m* | 25.136 m’/gi¢
2 | Maéi nha xanh 757 332.637 m? 948 m?*/gio
3 | Ranh thdm 705 73.264 m? 4.196 m*/gio
4 | B& chiia nuéc 494 333.583 m? 3.784 m*/gio

Tinh dén ndm 2016, ¢ ddm bao mdt thanh phd an toan va bén
viing cho tat cd moi nguoi, Bo Moi trudng Han Qudc cling sta doi
cac tiéu chuén chiing nhan cong trinh xanh va bao gobm quan ly nuédc
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mua véi luat méi vé LID/GI. Cac quy tic méi nam trong Tiéu chuin
Xanh stia d6i vé Néng lugng va Thiét ké Moi truong (GSEED) véi
muc dich chinh la giam thiéu lugng nudc mua chay tran. Quy dinh
GSEED méi da c6 gang khoi phuc chu trinh thuy van ty nhién cta
thanh phdé va gidp quan ly nuéc mua tai ché & cac khu vuc do thi.
Tuy nhién, Han Qudc van chua ¢ mdt chuong trinh huéng dan that
su nhu tai Singapore hay Trung Qudc, nhdam dp dung cac giai phap
trii nuGc mua phu hgp véi diéu kién khi hiu va dic diém ty nhién &
day. Mot s6 du an tiéu bi€u ap dung cac giai phap trii nudc mua giam
ngap tai Han Quoc:

- Dy dn thu trii nudc mua tai cong vién Songdo Central

Cong vién Songdo Central, Han Quéc la mot 6¢ dao da chiic nang
v6i dién tich hon 607 ha, bao gom mot kénh dan nudc bién 16n, khu
vuc c6 thé trong cay tii ving dit nao vét bién, hé thong tudi tiéu bén
viing thong qua hé thdng thu gom nudc mua, va cac tién tich khac.

P P A I
Hinh 2.19 Khung canh cong vién Songdo Central, Han Qudc
Nguon: [49]
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C6 7 ho trit ngdm c6 thé thu tri khoang 5.400 m® nudc mua
trong mua mua. Nudc mua dugc tich tri khi nhu cdu nudc thap,
ddc biét la vao mua kiét. Khi nhiét d¢ ting, nudc dugc luu tri dugc
sti dung d€ tudi tiéu. Mot ho luu trii c6 thé tiét kiém khoang 5 triéu
Won (khoang 5.000 do la My) chi phi nudc ngot. Hon ntia, hé thong
thu nuéc mua ciing c6 tac dong phong chong ngap vao mua kiét va
han hdn vao mua kho [49].

Hinh 2.20 Hé thong ho ngim tai cong vién Songdo Central

Nguon: Incheon Free Economic Zone, 2023

- Dy dn phuc hoi kénh Cheonggyecheon

Chinh quyén thanh pho Seoul da quyét dinh d& bd con dudng
10 lan xe va dudng cao toc 4 lan xe véi luu lugng hon 170.000 lugt xe
moi ngay doc theo kénh Cheonggyecheon. Dy an da gép phén lam
tang 15,1% lugng nguoi di xe buyt va ting 3,3% lugng nguoi di tau
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dién ngam tt ndm 2003 dén 2008. Kénh dugc hoi sinh hién thu hut
64.000 du khach mdi ngay.

Hinh 2.21 Kénh Cheonggyecheon trudc va sau khi cai tao
Nguon: https://globaldesigningcities.org/

Vé mat moi trudng, kénh méi phuc hoi kha ning chong ngap
cho su kién la lut tuong tng véi trdn mua c6 tan sudt 200 ndm
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(118 mm/gid). Tang da dang sinh hoc tong thé 1én 639% véi s6 loai
thuc vat tang tii 62 1én 308, loai ca ti 4 1én 25, loai chim ti 6 1én
36, loai khong xuong song dudi nudc tii 5 dén 53, loai con trung
tu 15 dén 192, dong vat cé vu ti 2 dén 4 va dong vat ludng cu tii 4 dén
8. Ngoai ra, hi¢u ting dao nhiét do thi da giam véi nhiét do doc theo
dong kénh mat hon ti 3,3°C dén 5,9°C. Giam 35% 6 nhiém khong
khi dang bui min tt 74 xuéng 48 microgam/m?’ [50].

2.3.4. Chuong trinh trii nuéc mua tai Nhat Ban

Theo mot s6 nghién ctiu, chuong trinh tri nuéc mua giam
ngap tai Nhéat Ban c6 tén goi la Well-Balanced Hydrological System
(WBHS). Vi muc tiéu tap trung vao su can bang gitia stt dung nudc,
kiém soat la lut va moi truong sinh thai trén luu vuc [48], [51], [52].
Nhin chung, chuong trinh tai Nhat Ban c6 y tudng tuong tu cac giai
phap LID, tuy nhién chua c6 cac huéng dan ky thuat cu thé.

Bén canh d6, Nhat Ban da thuc ddy viéc stii dung nudc mua tu
nhiing ndm 1980 va thanh 14p chinh quyén kiém soat ngap lut tai
Tokyo ndm 1986. Céc giai phap luu tr& va thim nudc mua chay
tran dugc xem la mot phan quan trong ctia viéc kiém soat ngap lut.
Nhiing chinh sach vé viéc xti ly va tai stt dung nudc mua ciing dugc
ban hanh vao nam 2004. Vao nam 2014, luat méi duoc ban hanh
dé khuyén khich viéc st dung nudc mua, mé dudng cho viéc ap
dung cac giai phap LID tai Nhéat Ban. Theo s6 liéu thong ké, lugng
nudc mua st dung da dat 7 triéu m®> moi nam ké ti nam 2009 va
gan 80% trong s6 chung dugc st dung trong cac nha vé sinh [53].
bic biét tai Tokyo, 5.000 hé thdm nho (soakaway) da dugce lap dit
hang nam tai Setagaya. Tai thanh pho Koganei, ngoai 6 Tokyo tinh
dén ngay 31/03/2005, c6 t6i 48.935 soakaway va ranh tham dai téi
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38 km da dugc lap dit. Thuc tién cho thdy cac giai phap nay dang
hoat dong kha hiéu qua & Tokyo [54].

Ngoai ra, dé taing cudng hod trg cdng tac gidm ngip, Nhat Ban
c6 nhiéu giai phép trit nudc mua tap trung l6n dién hinh nhu cac ho
diéu tiét, cong trinh da muc tiéu (san van dong, cong vién) chdng
ngap. Mot s6 vi du dién hinh nhu:

- H6 diéu tiét Arakawa s0 1

H6 diéu tiét Arakawa s6 1 (hay con goi la ho Saiko) nam & tinh
Saitama. HO di€u ti€t nay c6é kha ndng thodt nudc tii song Arakawa
khi nuéc song dang cao vugt qua muc nudc ding toi da. Theo thiét
ké, hé Saiko ho trg trii lugng nudc khoang 39 triéu m’ (tuong tng
tran 1a tan sudt 200 nam) giup tri nudc va giam ngdp khu vuc lan
can [55].

Hinh 2.22 H6 diéu tiét Arakawa s0 1 tai Saitama, Nhat Ban
Nguon: https://www.mlit.go.jp/
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- Dy dn cong vién thé thao da chiic ndng Shin-Yokohama

Cong vién nay la moét co s& thé thao va giai tri, va sé 1a mot
cong vién noi ngudi dan cé thé thoadi mai choi thé thao, trung tm
la sdn vin dong Nissan. Sin vin dong nam & mot géc cua cdng vién
thé thao Yokohama, véi stic chiia 70.000 ngudi va tong dién tich san
khoang 166.000 m?. Day la mét trong nhiing san van dong thé thao
16n nhit Nhat Ban.

thé thao va dugc trii, lam chim
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Mot hé thong san nang dugc ap dung dé khong can tré kha nang
chong 1 ctia sdn van dong. Kha ndng trit nude ctia khu vuc nay dugc
thiét ké vao khoang 3,9 triéu m? va du kién quy hoach lam chdm
dong chay la véi luu lugng 700 m?/s.

Hinh 2.24 San van dong Nissan trudc va sau khi c6 la
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CHUONG

TiNH TOAN DUNG TiCH
DIEU TIET NUGC MUA

3.1. CAC KHAI NIEM CO BAN
3.1.1. Cac khai niém co ban vé thuy van, thay luc d6 thi

- Luuvucsong: La phan dién tich mat dat tu nhién ma tat ca lugng
nudc mua sau khi roi xuong sé tap trung lai va thodt ra tai mot
tuyén ctia ra duy nhét. Luu vuc song 16n c6 thé dugc phan chia
thanh nhiéu tiéu luu vuc sdng nho.

—-———
- -~

Bwéng phan nudc clia khu vire

E—— Sﬁng

Puréng phan chia tidu Ivu vipe

Hinh 3.1 Minh hoa luu vuc song dién hinh
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- Luu vuc thodt nuédc: La mot khu vic nhat dinh ma nuéc mua
hodc nudc thai dugce thu gom vao mang luéi thoat nudc chuyén
tai vé nha may xu ly nudc thai hodc xa ra ngudn tiép nhan
(Khoan 17 biéu 2 Nghi dinh 80/2014/ND-CP vé thoat nudc va
xt ly nudc thai). Luu vuc thoat nudc mua va nudc thai trong khu
viic do thi cé thé khac nhau do phu thudc vao cach phan ving
thu gom cuia cac tuyén cong thoat nudc.

- Gidng thuy: Bao gdbm: mua, tuyét va cac qua trinh nudc roi khac
xuong mdt dat nhu mua da (hail), mua tuyét (sleet). Gidng thuy
hinh thanh doi hoi phai ¢6 su chuyén dong bdc 1én cao ctia khéi
khong khi lam cho khéi khong khi gidam nhiét d6 va mot phan
hoi dm ngung két lai. Cé ba co ché tao ra sy chuyén dong 1én ctia
khoi khong khi:

+ Doi luu: Do sy dot néng manh liét ctia khong khi sat mat dat
dan dén su gian nd, phét trién theo chiéu cao ctia khong khi.

+ Xody: Do su két hgp chuyén dong cua nhiing khoéi khi 16n,
nhu trong trudng hop ctia cac luong khong khi néng va ludng
khong khi lanh.

+ Dia hinh, do su ning co hoc ctia nhiing khéi khong khi dm
trén nhiing day nui nhu 6 day Trudng Son.

Hinh 3.2 Céc co ché giy mua
Nguodn: Hydrology and Floodplain Analysis
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- Ddc trung biéu thi mua

+ Lugng mua: La chiéu sau 16p nudc mua do dugc tai mot diém
quan trac trén mét don vi dién tich trong mét thoi doan tinh toan.
Lugng mua c6 don vi do la mm.

+ Cuong do mua: La lugng mua do dugc trong mot don vi thoi
gian tai mot thoi diém bat ky & vi tri quan trac. Pon vi do la (mm/
phut) hoac (mm/h).

+ Biéu do mua: La d6 thi biéu dién lugng mua hodc cuong do
mua bién thién theo thdi gian. Bang cach cong don cac lugng mua
trong thoi khoang theo thdi gian ta c6 dugc biéu d6 mua lay tich.

30 250
200 —

20 150 /
10 100 /
Ll 0t/
S

0 Ll I
TTTTTTIT T T T TITI T I T T T I TTITTITTT 0 -
W wmuwww o oo
N S WO 00 O N = o
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Hinh 3.3 Biéu d6 mua va mua lity tich

T
N

- Duong qud trinh dong chdy: (con goi la duong qua trinh luu
lugng) la mot do thi hay bang biéu dién luu lugng dong nude nhu la
mot ham theo thai gian tai mot dia diém trén song.

budng qua trinh luu lugng la mét bi€u hién tdng hgp cta cac
ddc trung khi hau va dia - vat ly da chi phoi cac moi quan hé gitia
mua rao - dong chay ctia mét luu vuc cu thé, V. T. Chow (1953). Hai
loai dudng qua trinh luu lugng c6 tam quan trong dac biét 1a dudng
qud trinh luu luong nam (annual hydrograph) va dudng qua trinh
trong tran mua rao (storm hydrograph).
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Pudng qua trinh luu lugng nam: Mot d6 thi cua luu lugng
trong song bién thién theo thadi gian trong mot nam, cho ta thay ro
su can bang dai han cia mua, b6c hoi va dong chay trén mdt luu vuc.

Puong qua trinh luu lugng tran mua rao: Nghién cuu cac
dudng qua trinh ndm cho ta thay cac dinh ctia dudng qua trinh
khong phai xudt hién mdt cach thudng xuyén. Chung la san phdm
cua cac tran mua rao don ddc hodc mua rao.

Hinh 3.4 chi r6 4 thanh phan ctia duong qua trinh luu lugng
cta séng trong mat tran mua rao. Trudc khi c6 mua 16n, dong co sé
giam déan di theo duong AB. Dong chay truc tiép bat dau ti diém B,
c6 dinh xudt hién tai C va két thuc tai D. Tiép theo 1a doan DE biéu
thi su ti€p tuc ctia qua trinh rat nude cua dong co sé.

1 Luwu lugng dinh  Céc thanh phan cua biéu do:
/g\ AB - Puong nudce ha cua dong day
/‘ \ BC - Nhanh nudc lén
/ CD - Nhanh nurdc xuong
- \ DE - Puong nudce ha cia dong day

Luu luong
-\_\_\_\_‘_—\—\_
/

vy N

Thoi gian

Hinh 3.4 Minh hoa dudng qua trinh dong chay dién hinh
Nguon: Hydrology and Floodplain Analysis

- Chuky ldp lai T (Return Period) cia mot sy kién X = X la gid

trung binh xuét hién lai cua X tinh tt mot s6 16n cac 1an xuat
hién lai.
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Dbuong cong IDF: Viét tat clia Intensity - Duration - Frequency
dung d€ xac dinh cuong d6 mua xay ra trong modt khoang thoi
gian cu thé v6i moét tan suit nhat dinh.
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Hinh 3.5 Minh hoa dudng cong IDF

Biéu d6 mua thiét ké: La phan phdi theo thoi gian cta lugng
mua thiét ké trong mot thai gian cu thé.
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Hinh 3.6 Minh hoa biéu d6 mua thiét ké
H¢ s6 dong chay tran: La ty s6 gitia lugng nudc mua chay vao
HTTN (ky hiéu q ) va lugng niéc mua roi xudng dién tich thodt
nudc (ky hiéu q ).



54 |Hudng dan ky thuat cac giai phép trir nudc mua giam ngap do thi

Thoi gian tap trung nudc (t ): La thoi gian can thiét d€ lugng mua
di chuyén tii diém xa nhit ctia dudng phan thuy d€ dén ctia xa.

3.1.2. Cac khai niém co ban vé hé thong thoat nudc

Hé¢ thong thodt nudc: Gom mang luéi thoat nude (dudng 6ng,
cong, kénh, ho diéu hoa...), cac tram bom thoat nudc mua, nudc
thai, cac cong trinh xt ly nuéc thai va cac cong trinh phu trg
khac nham muc dich thu gom, chuyén tai, tiéu thoat nudc mua,
nudc thai, chong ngdp ung va xu ly nudc thai. HTTN dugc chia
lam cac loai sau day:

+ HTTN chung la hé thong trong dé nudc thai, nudc mua dugc
thu gom trong cling mdt h¢ thong;

+ HTTN riéng la HTTN mua va nudc thai riéng biét;

+ HTTN nta riéng la HTTN chung c6 tuyén cong bao d€ tach
nudc thai dua vé nha may xt ly.

H¢ thong thodt nudéc mua: Bao gom mang ludi cong, kénh

muong thu gom va chuyén tai, ho diéu hoa, cac tram bom nuéc

mua, ctia thu, giéng thu nudc mua, ctia xa va cac cong trinh phu

trg khdc nham muc dich thu gom va tiéu thoat nuéc mua.

Hé thong thodt nudc thdi: Bao gbm mang ludi céng, giéng
tach dong, dudng 6ng thu gom va chuyén tai nudc thai, tram
bom nudc thai, nha may xt ly nudc thai, clia xa,... va cac cong
trinh phu trg khiac nham muc dich thu gom, tiéu thoat va xu
ly nudc thai.

Ho diéu hoa (hay con goi la ho diéu tiét): La cac ho tu nhién
hodc nhan tao cd chtic nang ti€p nhan nudc mua va diéu hoa
tiéu thoat nuéc cho HTTN.
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3.1.3. Cac khai niém co ban vé bién doi khi hau

Khi hdu - Climate: La tong hgp cac diéu kién thai tiét & mot
vung nhat dinh, dac trung bai cac dai lugng thong ké dai han
ctia cac yéu to khi tugng tai vung do.

Thdi tiét - Weather: Thoi tiét 1a trang thai khi quyén tai mot dia
diém nhét dinh dugc xac dinh bang t6 hgp cac yéu t6: Nhiét 4o,
ap sudt, do 4m, t6c d6 gid, mua,...

Bién doi khi hdu - Climate Change: La su thay d6i cua khi hau
trong mot khoang thai gian dai do tac dong ctia cac diéu kién tu
nhién va hoat dong ctia con ngudi. BDKH hién nay biéu hién boi
su néng 1én toan cau, muc nudc bién dang va gia tang cac hién
tugng khi tugng thuy van cuc doan.

Kich bdn khi hdu - Climate Scenario: Mot bi€u dién phu hgp va
don gian hoa cta khi hau tuong lai, dua trén co sd mot tap hgp
nhdt quan cua cac quan hé khi hau da dugc xay dung, st dung
trong viéc nghién ctu hé qua tiém tang cua su thay d6i khi hau
do con ngudi gay ra, thudng dung nhu dau vao cho cac mo hinh
tdc dong. Cac du tinh khi hau thudng dugc dung nhu la nguyén
liéu tho d€ xay dung cac kich ban khi hau, nhung céac kich ban
khi hiu thudng yéu cau cac thong tin bd sung vi du nhu cac quan
trac khi hiu hién tai.

Nonglén toan cdu - Global Warming: N6i mot cach chit ché, su
néng lén va lanh di toan cdu la cac xu thé néng 1én va lanh di ty
nhién ma trai dat trai qua trong sudt lich st ciia n6. Tuy nhién,
thuat ngti nay thuong dé€ chi su ting d4an nhiét do trai dat do cac
chét khi nha kinh tich tu trong khi quyén.

Nuéc bién ding - Sea Level Rise: La sy ding muc nudGc cua dai
duong trén toan cau, trong dé khong bao gom triéu, nuéc dang
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do bao,... Nudc bién dang tai moét vi tri nao d6 co6 thé cao hon
hoac thip hon so véi trung binh toan cau vi ¢6 sy khac nhau vé

nhiét do cta dai duong va cac yéu t6 khac.

- Hiéu 1ing nha kinh - Greenhouse Effect: Hiéu ting btic xa hong
ngoai (btic xa song dai) ctia tat ca cac thanh phan héap thu btic xa
song dai trong khi quyén. Céc thanh phan nay bao gém cac chat
khi nha kinh, méay hap thu btic xa sdng dai tii bé mat trai dat va
moi noi trong khi quyén va phat xa btic xa séng dai trd lai theo
moi huéng. Tuy nhién tdng ning lugng biic xa cic thanh phan
nay phat ra khong gian nhé hon phan chung nhén dugc dan
t6i mdt phan nang lugng biic xa séng dai dugc git lai trong khi
quyén lam khi quyén dm hon trudng hgp khdéng c6 cac thanh
phan gy hiéu ting nha kinh. Trong tu nhién, hiéu tGing nay giup
duy tri nhiét d¢ trai dat cao hon khoang 30°C so véi trudng hop
khong cé cac chat khi do va do vay trai dat khong bi qua lanh.
Tuy nhién, su gia tang ndong do cac khi nha kinh do hoat dong
cta con ngudi lam tang hiéu tng nay, thuc ddy t6c do 4am lén

toan cdu trong giai doan may thap ky gan day.

- Gidm nhe (Mitigation): Cac hoat dong nham gidm mtc d6 hodc
cudng do phat thai khi nha kinh.

- Thich iing (Adaptation): Su diéu chinh hé thong tu nhién hodc
con ngudi doi véi hoan canh hodc méi trudng thay d6i, nham
muc dich giam kha nang bi tdn thuong do dao dong va bién doi
khi hau hién hiiu hodc tiém tang va tan dung cac co hoi do né

mang lai.

- Ung phé (Response): Cac hoat dong clia con ngudi nhdm thich
ting va gidm nhe BDKH.
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3.2.NGUYEN LY TRUNUGC MUA PO THI

Tri nudc mua dugc xac dinh la gidi phdp b sung gitp giam
nhe ngap lut do tac dong ctia DPTH vugt qua muc cho phép va lugng
mua gia tdng vuot qua tan sudt thiét ké cua hé thong do tac dong cua
BDKH. Hé thdng trii nudc mua bd sung dugc xem nhu la gidi phap
bé trg cho HTTN co bén cta luu vuc chi khong phai la giai phap
thay thé cho HTTN truyén thong. Do d6, HTTN c6 thé chia thanh h¢
thong co s6 (dam nhén vai tro thoat nuéc chinh cho khu vuc) va hé
thong b sung (dong vai tro Ging pho véi su gia taing dong chay tran
vuot qua kha nang thiét ké ban dau) nhu Hinh 3.7.

Hd chtra bd sung tmg
ph6 BDTH va BbKH

e SUDS b sung tng
N phé DTH va BDKH \
Kénh ho O

Hinh 3.7 Minh hoa so @6 b6 tri HTTN co ban
va trii nuéc mua bo sung

- Cac thanh phan chinh caia HTTN d6 thi thudng bao gom cac
cong trinh cong ngam, kénh hd, ho chtia, tram bom, cong ngan
triéu va dé bao (Hinh 3.7). Do d6 gidi phép trit nudc mua cé thé
dugc st dung trong HTTN co ban ctia khu vic nhung quy mo
cta né dugc xac dinh trong qua trinh tinh toan thiét ké HTTN
co ban.



58 |Hudng dan ky thuat cac giai phép trir nudc mua giam ngap do thi

- Tai cac khu vyc chua hoan chinh HTTN c6 thé xay dung trudc
cac giai phap tri nuéc mua phuc vu gidm ngap cuc bo mang
tinh cdp bach. Cac cong trinh trid nudc mua lic nay sé tam thai
dam nhén chic nang cia HTTN co s6 va sé chuyén sang chtic

nang bo sung cho hé thong sau khi HTTN co s¢ dugc dau tu
hoan chinh.

A

kai

/ Dung tich can diéu tiét V,_

kaO

Q (m’/s)

t (g10)

Hinh 3.8 Nguyén ly diéu tiét nudc mua do thi

HO6 chtia diéu tiét nudc mua cé thé duoc thiét ké theo hai loai
truc tiép va gian tiép, cu thé nhu sau:

Dong vao Dong ra
k ~ r
[ —— HO trir nuwdc — |

Hinh 3.9 Ho trii nuéc mua truc tiép
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Dong vao Dong ra

v
v

g
»

l T

Ho trir nuée 0o

Bom

Hinh 3.10 Ho trii nudc gian tié€p

Nguén: Technical guide for on-site stormwater detention tank systems

(i) HO tri truc tiép (on-line detention): Dong chay tu toan bo
luu vuc thu nudc mua sé dugc chuyén qua ho chia thong qua mot
ctia vao va dugc xa ra ngoai thdong qua mot van kiém soat luu lugng;
va (ii) Ho tr@t nudc mua gian ti€p (oft-line detention): dugc dat tach
biét hodc song song véi cong thoat nudc. Do d6, chi mot phan dong
chay trong cong thoat nudc dugc chuyén vao bé chia. Khi muc nude
trong cong thoat vugt qua mot mic do nhat dinh, dong chay du thuia

sé dugc chuyén sang bé trii tam, va nudc tu bé sé dugc bom ngugc
trd lai sau khi muc nuée trong cong thoat ha thap dé€ xa ra ngoai.
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3.3.QUY TRINH THIET KE CONG TRINH PIEU TIET

NUGC MUA

Tinh Qyux biing cong thire Rational hay
mo hinh mé phong

Khong can

Qnum > Qnmx cho phép diétl lié[

Xac dinh vj tri cong trinh diéu tiét

.

Xic dinh gidi phép cong trinh diéu tiét

'

Xdc dinh dung tich dicu tiét cin thiét

.

Xac dinh Iuu hrgng x4 tir cong trinh

( Kétthic )

Hinh 3.11 So d6 tinh toan thiét ké cong trinh
diéu tiét nuéc mua cho luu vuc

Quy trinh tinh todn xdc dinh quy mo cong trinh diéu tié€t nudc
mua can thiét cho mot luu vuc cu thé dugc trinh bay trong Hinh 3.11.

3.3.1. Tinh toan luu lugng dinh chay dong tran 16n nhat

No¢i dung nay dugc tham khao, bién soan tu tai liéu “Technical
guide for on-site stormwater detention tank systems” ctia PUB, Co
quan nudc qudc gia Singapore. Luu lugng chay tran 16n nhét san
sinh ra trén luu vyc tai tuyén clia ra cia mt tran mua cé thé xac dinh
bang cong thiic Rational nhu sau:
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Trong do:

Qr

1

=—CA

360

Q.: Dong chay dinh tai di€ém thiét ké (m’/s);

C: Hé s6 dong chay;

i: Cuong do mua trung binh (mm/gio);

A: dién tich luu vuc (ha).

(3.1)

Hé s6 dong chdy (C) ctia mdt dia diém phu thudc vao viéc st

dung dat hodc dic diém bé mit ctia né. Hé s6 dong chay ctia khu vuc
sé dugc tinh toan dua trén trong s6 C gid tri nhu dugc biéu thi bang

cong thtic sau:

Bang 3.1 Gia tri hé s6 dong chay

Cc=-

> (A *C)
i=1

YA

i=l1

(3.2)

Tinh chat bé mat Chu ky 13p lai tran mua tinh todn P (nam)
thoat nudc 2 5 10 25 50

Mit dudng atphan 0,73 | 0,77 | 0,81 | 086 | 0,90
Mai nha, mdt phua| 0,75 0,80 0,81 0,88 0,92
bétong
Mt co, vuon, coOng vién
(cO chiém dudi 50%)
-DPO décnhd 1 -2% 0,32 0,34 0,37 0,40 0,44
- b6 doc trung binh 2| 0,37 | 0,40 | 043 | 0,46 0,49
- 7% 0,40 | 0,43 | 045 | 049 | 0,52
- D6 dbclon
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Theo TCVN 7957, hé s6 dong chay C xac dinh bang m6 hinh
tinh toan qua trinh tham, trong trudng hop khong cé diéu kién xac
dinh theo mo hinh toan thi dai lugng C, phu thudc tinh chat mat phu
cua luu vuc va chu ky 1dp lai tran mua tinh toan P, dugc chon theo
Bang 3.1.

o Cuong do mua

Dai véi mot tran mua c6 chu ky 1dp laila T ndm, cudng d6 mua (i)
la Iugng mua trung binh ti mdt tran mua c6 thai gian bing thoi gian
tap trung (¢) ctia luu viic. Cudng do mua trung binh dugc xac dinh ti
duong cong IDF, bang cach udc tinh thoi gian mua tuong duong véi
thoi gian tap trung nudc cua luu vyc va chu ky lap lai T ndm.

buong cong cudng ddo mua cho lugng mua thiét ké véi chu ky
1dp lai 10 ndm c6 thé dugc biéu dién bang cong thiic sau:

. a
Trong do: lp = (3.3)

- i,: Cudng do mua binh quén cta trdn mua chu ky P nam
(mm/gio);

- t:Thdi gian tap trung nudc (phut).
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Bang 3.2 Lugng mua thiét ké ing véi cac chu ky lap lai

(Don vi mm)
Thoi Chu ky lap lai (ndm)
gian
(phit) 2 5 10 25 50 100
15 21,7 30,5 35,8 42,2 46,5 50,6
30 42,2 52,4 59,9 70,1 78,3 87,1
45 57,1 70,4 79,2 90,5 99 107,4

60 66,9 83,3

93,6 105,9 114,7 123

120 78,6 97,9

110,4 125,9 137,2 148,2

180 82,3 105,8

122,5 145,2 163,2 182,1

360 86,7 116,4

141,3 180,2 215,7 257,7

720 91,6 121,7

150,5 201,3 2534 3214

1440 108,2 145,4

178,3 232,5 284,3 348,2

o Thdi gian tdp trung nudc

Theo phuong phdp Rational, dinh dong chay (Q ) xuét hién khi
tdt ca cac phan cua luu vuc nhan dugc mot cuong d6 mua 6n dinh,
g6p phan vao dong chay ra khéi luu vuc. Diéu kién nay dugc dap ting
khi thoi gian mua bing thai gian tap trung (t ). Thoi gian tép trung
(t) bao gom thoi gian dong chay trén mit dat (dong dén) cong véi
thoi gian dong chéy tli ctia thodt nudc xa nhat dén di€m thiét ké (t ),

cu thé: t =t +t.

Bang 3.3 Thoi gian tap

trung nudc cho cac dién tich luu vuc

Dién tich khu vuc (ha) Thoi gian tap trung nudc, t_(phut)
0,2-2,0 5
2,0-6,0 10
6,0 - 10,0 15
>10 15
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o Tinh todn dong chdy cuc dai sau khi c6 cong trinh xdy dung,
phdt trién
Dua theo cong thtic Rational, dong chady 16n nhét ctia mét khu

vuc (sau khi ¢6 cdc cong trinh x4y dung, phat trién) khong c6 kiém
soat dong chdy c6 thé dugc xac dinh bang cong thic sau:

1 .

Trong do: Qs = %le A (3.4)

- onst: Dong chay cuc dai tai diém thiét ké (m?/s) (sau khi c6 cac
cong trinh xay dung, phét trién);

- C,,, Hé s6 dong chdy (sau khi c6 cdc cong trinh xay dyng,
phét trién);

- i,: Cudng d6 mua binh quan cta tran mua véi chu ky ldp lai P
nam (mm/gio);

- A:dién tich luu vuc (ha).

o Tinh todn dinh dong chdy t6i da cho phép
Dong chay dinh tdi da cho phép xa dudgc tinh toan dua trén hé

s6 dong chdy C:

I .
Trong dé: Qe :%CJPA (3.5)

- Q__ :Dong chay cuc dai cho phép (m?¥/s);

- C_: Hé s6 dong chay tran t6i da cho phép (theo kinh nghiém cta
Singapore chon C = 0,55);

- i,: Cudng d6 mua binh quan cla tran mua véi chu ky ldp lai P
nam (mm/gio);

- A:dién tich luu vuc (ha).
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3.3.2. Phén tich dia diém ap dung

Déi v6i cac khu vic nho, c¢6 thé c6 mot hé théng tri nude dé
phuc vu toan b¢ khu vuc. Tuy nhién, d6i véi cac dia diém 16n hon,
c6 thé khong kha thi néu c6 mot hé thong tri nude d€ phuc vu toan
bd luu vuc vi nghia la sé cAn mot thé tich tri nudc rat 16n va hé thong
sé phai dugc ddt 6 cudi ha luu ctia mang luéi thoat nuéc noi bo. Vi
vay, mot khu vuc ap dung cé thé dugc phan tich va chia thanh cac
tiéu luu vuc khéc nhau, 4p dung cach tiép cin luu vuc phan tan. Tty
vao tting tiéu luu vuc cu thé, cac hé thong tri c6 thé dugc thiét ké
cho moi ti€u luu viic mién la tong luu lugng can thoat (Q, ), cho méi
ti€u luu vic nhé hon hodc bang luu Iugng cho phép (Q_ ) ctia toan
bo khu vuc thiét ké.

> Qi <Qu (3.6)

Trong do:
- Q, ;: Luulugng dinh cin thodt ctia tiéu luu vuc (m?/s);
- Q__: Luuligng dinh t6i da cho phép (m’/s).
3.3.3. Lua chon hé thdng trii nuéc mua

Cé thé stt dung cac hé thdng trii khac nhau dé kiém soat dong
chay dinh cuia cac khu vuc can thiét 1ap hé thong tri. Viéc lua chon
cdc hé théng nay sé phu thudc vao nhiéu cin nhic, ching han nhu
khong gian san c6, dia hinh, ciing nhu kha nang hoat dong va bao
tri. D6i véi cac luu vic rong 16n va cin c6 tinh linh hoat cao hon thi
thuc hién mot hodc nhiéu loai h¢ thong tri. Sau day 1a mot s6 thong
tin so sanh vé cac loai hé thong tri pho bién va cac lgi ich cling nhu
han ché lién quan cua tiing hé thong.
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Bang 3.4 Dac diém caa mot s6 hé thong trii nuéc mua

Loai hé
o Truc tié Gian tié
thong : P P
Thoi gian s R .
<@ Trong qua trinh mua | Sau tran mua Sau tran mua
. Trong Iluc hodc| Trong luc hodc
Co chéxa | Trong luc | Bom ng : hg 1 :
bom bom
Hé thong tri
Ny nay nhin chi
Hé thong Y - R
N \ mot phan cla
tru nay . , .
R Ak dong chay tu.
n h 4§ n|Hé théng| ., , . Y
oo | .0 | Hé thong tri nay | Ty 1é xa tii mot
dugc tat|tri  nay| |, A
, . . nhan dugc tat ca | khu vuc dugc
cda dong | nhin dugc |, N . ye
\ ol x . | dong chay tl luu | quy dinh béi su
chay  tu|tat ca s e ., o .
. . |vdc. Ty ¢ xa tli | chuyén hudng
luu  vuc. |dong chay | ) . X
AR mot khu vuc dugc | cia dong chay
. Ty 1& xa|tiluu vuc. ] . y ,
Mo ta . o 1a 2 .n | quy dinh  bang|vugt qua mtc
tu hé |Tyléexatu| *° s | xe ) X
. . . .| cach gi6i han ty 1¢ | t6i da dong chay
thong nay |hé thong| ... ¢ . .
I dién tich khu vuc | dinh cho phép,
dugc diéu | nay duoc doé dong gop cho | thong qua mot
chinh bdi | diéu chinh luon g(‘)ﬁ pcha’l ciu tgm'lil chu én
mét thiét |bdi  mot| ore @Ons chayjcaun Y
. . xa trong tran mua. | huéng  dong
bi  diéu | may bom. .
g chay tuong tu
khién . R
dane van nhu déap mot
g van. bén, vao hé
thong luu tra.
Co dién, + Bom. , ,
i + Van kich hoat | + Van kich hoat
Thiét bi y + Thiét bi | may bom. may bom.
do dac & |t Khong| uan tric . .
o x A1 cA .|+ Thiét bi quan |+ Thiét bi quan
Hé théng | YU AU I myc nuée | Hd ) . g )
.o : trac muc nudc/ |trac myc nudc/
diéu (bén trong lugng mua lugng mua
khién hé thng). | o e Phg rta.
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I;(l)%lnhg‘? Truc tiép Gian tiép
+ Yéu cau luu
lugng trd nho
hon.

Khon . Luong dong cha . ,
biém can cé% Phu hcjp ti ph§n cﬁa%ai cﬁz " 7H¢ thongA xa
manh | thigt bjco |70 | iy vye o6 the bo | T hoat dons

' N khu vuc .| sau céac su kién
va dién. qua viéc kiém soat )
mua lén
(Tiét kiém van
hanh va bao tri)

Can ¢o

da chénh

lech  do Co khi va dién

cao gilia cua hé thong sé

hé thong can phai dugc

dé xuit|Bom can phuc vu mét

Gidi han ddu  vao |thiét moi| Yéu clu lugng luu | cach  thudng
“ |va diém khi mua | trilén xuyén dé dam

dau  ra|lon bao kha ndng

I6n  hon hoat dong trong

Im, dé hé cac su kién mua

thong nay 16n.

c6 hiéu

qua

+ Phuong | + Phuong

phép phép
Phuong cai ‘Fié'n cai Fié'n
phap thiét Ratlf)nal Ratl?nal N o 1
K va vaxa va xa qua P~lIO’1‘1‘g Phap WU |\ s hinh thay

trong luc. | bom. m{ toan by dong vin va thay luc
Tinh toan \ \ chay
thitks | MO (Mo

hinh thty | hinh thay

van va van va

thay lyc. | thay luc.
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3.3.4. Xac dinh dung tich diéu tiét nuéc mua
3.3.4.1. Xdc dinh theo TCVN 7957

X4ac dinh thé tich diéu tiét cia ho W (m?) bang biéu d6 luu lugng
nudc mua chady vao va xa ra khoéi ho theo mtic nuée trung binh va
muc nudc 16n nhit.

Déi véi nhiing cong trinh nho, khong yéu cau do chinh xac cao,
khi 4p dung phuong phép cudng do gidi han cd thé tinh toan thé tich
diéu hoa cong thic sau:

W=K Q.t (3.7)
Trong do:
- Q, Luu lugng tinh todn nudc mua chay ti h6 (m’/s);

- t: Thoi gian mua tinh todn ctia toan b cac luu vuc thudc tuyén
cdng t6i miéng xa vao ho (cin ct theo bang tinh thay luc mang
luéi thoat nudc mua) (s);

- K: H¢ s0, phu thu¢c dai lugng o, 14y theo Bang 3.5.

Bang 3.5 Hé s6 di€u hoa nuéc mua

a K a K a K
0,10 0,50 0,40 0,42
0,15 1,10 0,45 0,36 0,70 0,13
0,20 0,85 0,50 0,30 0,75 0,10
0,25 0,69 0,55 0,25 0,80 0,07
0,30 0,58 0,60 0,21 0,85 0,04
0,35 0,5 0,65 0,16 0,90 0,02

Heé s6 a la ty 1¢ gitia luu lugng nudc mua da dugc diéu tiét chay
vao tuyén cong sau h6 Q_va luu lugng nidc mua tinh toan chay vao

h6 Q:
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= 3.8
0 (38)

o=

3.3.4.2. Phuong phdp Rational cdi tién

Phuong phép cai tién Rational (MRM) la moét bién thé cua
phuong phap Rational va chu yéu dugc st dung cho quy mo tri
trong khu vuc do6 thi. Phuong phap nay sé cung cép thiét ké hé thong
ho trii nudc va nén ap dung cho hé thong hoé tri nudc phuc vu cho
mot luu vuc dién tich dudi 8 ha. Pdc biét, phuong phép nay co6 thé
dugc st dung dé xac dinh quy mo cac hé thong trii truc tiép, va co thé
st dung giai phap trong luc dé xa nudc trong sudt trdn mua.

Cuong d0 mua

Luu
luong T\~~~ —"=—===-=- )
1
muc ! \ b
tiéu H it
\
Q I 'L _) - - = el e e
target /] \
/] \
J \‘
! )
\
)
\
\
)
)/ ‘
Y
t_ Thoi Thoi gian

gian tap trung nudc

Hinh 3.12 Biéu d6 dong chay theo phuong phap Rational cai tién
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Phuong phap nay gia dinh riang tit cd dong chay tu luu vuc theo
tuyén cdng dugc chuyén vao hé théng ho trii nudce truc tiép va xa ra
ngoai thong qua céu tric 16 thoat.

Trong khi phuong phap Rational gia dinh dudng qua trinh dong
chay tran hinh tam giac, phuong phap Raitional cai tién xem xét mot
ho dudng qua trinh dong chay tran dang hinh thang. Hinh 3.12 thé
hién mot ho cac biéu d6 duong qua trinh dong chay vao cta cac
khoang thoi gian mua xay ra khac nhau dugc xem xét d€ xac dinh
kich thudc cta hoé trit nudc, véi chu ky 1dp lai T ndm. Biéu d6 dong
chéy hinh tam giac dau tién biéu thi su kién mua véi thoi lugng bang
véi thoi gian tap trung nudc (t). Cic duong qua trinh dong chay
ti€p theo c6 dang hinh thang, tat ca déu dat cuc dai tai cing mot thoi
diém tap trung nudc (t) va ti€p tuc trong sudt thoi gian cla tran
mua. Mot khi tran mua da diing, thdi gian d€ xa nudc tra vé 0.

Téc do xa toi da cho mdi bi€u d6 dudng qua trinh dong chay c6
thé dugc tinh bang cong thic sau:

I .
=—CiA
Q=30 (3.9)
... a
voi 1=——  trong d6 t, = thoi gian mua.

t,+b
Do thi luu lugng xa cho cac hé thong xa trong luc truc ti€p
(On-line) x4p xi baing mot dudng thang dong nhu hinh sau:



Hudng dan ky thuat cac gidi phdp trir nuéc mua gidm ngap do6 thi| 71

Cuong do mua
Q D6 thi dong vao
Do thi dong xa
t : thoi gian mua
t t=t -t 4 ,
¢ x doe tc : thoi gian tap trung nudc
— T ]
Q -
Q. ;
7 J

t t t
Hinh 3.13 Biéu d6 xac dinh dung tich trii cin thiét
Dung tich trii cin thiét cho mot trdn mua cu thé dugc thé hién

bang khu vuc ké soc gitia cac bi€u d6 dong chay vao va dong chay ra.
Véi Q, 1a Iuu lugng vao hé thong, Q 1a luu Iugng can thodt thiét ké.

Thé tich tri:
Vo =Q (t+t) - % Q. (2t+t) (don vi: m’) (3.10)
Trong do:
1 a
Qunton = %CW(td 2 ,va (3.11)
Qtagee = T;)Cmga(n%m (3.12)

MRM bao gém céc budce tinh toan 1dp di lap lai d€ xac dinh cac
dung lugng tri khac nhau cho thoi gian mualén dén 4 gio. Dung tich
trii toi da thu dugc ti phép lap tinh toan 1a dung tich udc tinh ctia hé
thong trii can thiét.
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3.3.4.3. Loi gidi tryc tiép cho phuong phdp Rational cdi tién

Ngoai ra, mot 161 giai toan hoc truc tiép c6 thé dugc st dung dé
tinh todn dung lugng trii t6i da bang cach st dung nguyén ly thd
nhat ctia dao ham. Bing céch 14y dao ham béc nhit ctia ham thé tich
va gan bang khong, thoi lugng mua dan dén khéi lugng trii t6i da
dugc yéu cau c6 thé xac dinh dugc. Tuy nhién, mét diéu kién 1a dong
chiy vao (Q,) trong thoi gian mua dugc xem xét khong nén nim
duéi luu lugng can thodt Q

Céc budc sau phac thao phuong phap tinh toan dé xac dinh thé
tich tri can thiét, thong qua 16i giai truc ti€p st dung MRM két hgp
xa trong luc c6 kiém soat 16 xa cho hé trii nudc truc tiép.

- Xdc dinh thoi gian mua

d
Cho M
toi da udc tlﬁh dugc yéu cau thong qua dao ham dau tién c6 thé dugc

=0, thoi gian mua 16n nhit t dan dén khdi lugng tri

bat ngudn bang biéu thiic sau:

=k, + bk,k Vi
kZ
aC__A aC__A
k =—"—,k,= , k=t _+b
6 - 12

Biéu d6 dong chdy vao tuong ting v6it _ c6 thé nam duéi luu
lugng x4 cdn thodt 16n nhdt, Q . Nhuvay, t . tdong ting v6i bi€u
d6 dong chady vao véi luu lugng cuc dai bing Q__ phai la dugc xac
dinh thong qua biéu thic:

_ (CDo:t _Cmax)(tc - b) (3.14)

txlimit - C
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Gidtrinhohonctia2gidtrit __ vat . sédugccoilat téihan,

xli

Xcritical”

Néut <t ., dungtich tri t6i da xdy ra khi t =t

xcritical xmax *

Néu t dung tich tri toi da xay ra khi t

>t =t .
xmax~  xlimit’ xcritical xlimit

Luu y: Doi vdi cdc khu vic c6 t =t

xcritical xlimit

Q, cao nht sé bang
Q_ . Day la gidi phdp todn hoc cho lugng trit nuéc cdn thiét ngay cd

max

khi né c6 vé nhu giong nhu mot hé thong trii nudc la khong cdn thiét
vi dinh Q, dd bang véi Q.

Gia tri t_lién quan dugc thay thé vao phuong trinh sau day dé
xac dinh gia tri udc tinh thé tich chiia cta ho tri nude.

— kl(tc +rxc1‘iticnl) _ kz(ztc —t

V xcriticnl) (1n3) (m3) (3. 1 5)

okt k

xcrtical 3

Chii y: trudng hop sii dung cdc phuong trinh IDF khdc vdi ham c¢6
. a . C ,
i= b thé dung cong cu Solver trong phdan mém Microsoft Excel dé
d
tim t

xmax®

3.3.4.4. Phuong phdp Rational cdi tién két hgp bom

Phuong phap Rational cai tién c6 thé dugc diéu chinh d€ phu
hop v6i quy mo hé thong trii truc tiép (On-line), ma lugng nudc mua
dugc xa ra ngoai bang may bom trong sudt tridn mua.

Dé xdc dinh thoi lugng mua téi han (t ) dan dén khéi lugng
nudc tri 16n nhét, c¢6 thé gia dinh rang thoi lugng mua téi han va

critical

biéu d6 dong chay tran thoat ra ngoai qua hé thong bom tuong tu
nhu hé thong xa qua 16. Tuy nhién, vi cac biéu d6 dong chay tran
thoat ra ngoai thong qua 16 dugc kiém soat bai trong luc va hé thdng
bom c6 thé khac nhau, do do thiét ké tinh toan theo phuong phap tri
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tuyén tinh la can thiét. Sau khi thoi lugng mua téi han duge xac dinh,
biéu d6 duong qua trinh dong tran chay vao ho dang hinh thang
tuong ting c6 thé dugc x4y dung va trii tuyén tinh dya trén trén toc
do xa thuc té ctia bom va muc khéi dong ctia bom sé dugc thiét lap.

Su thay ddi thé tich trii trong bé bang luu lugng vao tri luu
lugng ra:
AS

I-0= .
0=—" (3.16)

v6i [ = Dauvao, Q =Dbaura, S = Lugng tri

St dung bang tinh Excel, c6 thé thuc hién cac phép lip dé xac dinh
dong chéy ra & moi budc thoi gian. Véi diéu nay, ¢ thé xac minh tinh
day du cta thé tich tri, cdng sudt va hoat dong ctia may bom.
3.3.4.5. Phuong phdp trit hoan toan dong chdy thdng du

Lugng dong chay thing du do gia ting h¢ s6 chay tran qua mtc
cho phép dugc trii lai toan bo.

V,=R,.(C, ,-C.) (3.17)

Trong do:

- V. :Luogng trit nudc/tong dién tich kiém soat (m*/ha);
- R, T6ng lugng mua thiét ké iing v6i chu ky ldp lai P (mm);
- C__:Hé s6 dong chay tran sau khi DTH;
post
- C__:Héso dong chay tran cho phép.
Ty 1¢ phdn di¢n tich phdi dugc kiém sodt =C_ - C_

- Vidu tinh todn lugng trit bang phuong phdp giii lai toan b
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Doi v6i khu dat 1,0 ha cé Cpost la 0,89 (0,2 ha tham va 0,8 ha
khong thdm), hé s6 dong chay khu viicki€m soét=C_ -C_ . (0,89
- 0,55 = 0,34), dong chay tu 0,34 ha dién tich khong thim nudc sé
phai dugc trii qua toan bd trdn mua d€ dap ting luu lugng xa cho

phép Q..

0,34 ha dién tich
khong thAm can
0,46 ha dién tich kiém so4t
vung khong thim
khong kiém soat .
0,20 ha vung tham
khong kiém soat

Hinh 3.14 Vi du minh hoa cac khu vuc can tinh toan trit nudc

Dong chéy tti phin con lai: 0,66 ha chua kiém soat dugc xa thai
truc tiép vao HTTN.

Téng dung tich tri can thiét = 1300.(C C ).A

post  target

= [(1300 x 0,89)-(1300 x 0,55)] x 1,0 = 442 m°.
3.3.5. Phuong phap mo6 hinh thuay van va thuay luc

M6 hinh thuy vén thuy luc duge ap dung d€ xac dinh dung tich
trii truc ti€p hodc gian tiép cho cac khu vuc thoat nudc, bao gom ca
khu vuc cé dién tich 16n hon 8 ha hodc khu vic c6 HTTN phiic tap
hon. Chu dau tu c6 thé lya chon cdc md hinh thuy vén, thuy luc phu
hgp nhu U.S. EPA SWMM, MIKE 11, v.v. d€ xac dinh quy m6 hodc
danh gia su phu hop ctia hé thong tri nudc mua duge dé xuit cho
du an.
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1 i
A= = N
g g g
& L, B
7 3 = =
. 3 / 5 . 5
Luu vire C1 5 Lwu virc C1 o Luru vire C2 =
- o T 5 L] . -q
g ~ ~ =
c . Diptrin | F T 2.
Ho trir nuge motbén | = E 3
C* g Low E L §
: 3 - .y & s
Thiet lap mé hinh & Thiet lap mo hinhsau & Thiet 1ap mé véi hé ff_:
sau khi d6 thi héa A khi 46 thi héakhéng N 56 chay wanmyc tiéu
vai he thong trir co hé thong trr (Coged)
(Cpo) (Cpost)

Hinh 3.15 Minh hoa cic iing dung mo6 hinh EPA-SWMM
dé xac dinh dung tich trii can thiét

3.4. THIET KE HE THONG XA NUGC MUA
3.4.1. Hé thong xa qua 16

Dai v6i hé thdng xa qua 16 (qua van), 16 van sé dong vai tro diéu
chinh luu lugng cho ho tri nudc. Chiéu sdu trit nudc hi¢u qua ctia ho
c6 thé dugc xdc dinh bang cach xem xét thong qua cdu tao hé thong,
ching han nhu cao trinh ddy c6ng dau vao va cao trinh cng xa. Khi
dd sau hiéu qua ctia ho trit dugce xdc dinh, kich thudce 16 van c6 thé
dugc tinh toan dya trén phuong trinh sau:

O, =Co4yJ28H,

Trong do:

- Q,: Lugng nu6c qua van m’/s;
- C,: Hé s6 luu lugng;

- A, Dién tich ciia miéng van (m?);
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- g Gia toc trong truong 9,81 m*/s;
- H_: Cot 4p t6i da tai trung tam 16 thodt (m).

Dong vao

——— Ho trir nuée

Dong ra Q,

ofl >

Hinh 3.16 Minh hga m6 hinh xa qua 16

H, A

Luu y rdng phuong trinh trén dp dung cho dong chdy tu do véi
diéu kién xd qua 16, do do, hé trit nudc hodc dudng ong phia ha luu sé
cdn phdi dap ving diéu kién nay.

3.4.2. Hé thong xa bang bom

Cong sudt bom t6i thi€u phai du délam can bé trong vong 4 gio,
sau khi két thic mot tran mua (kinh nghiém cua Singapore). Tuy
thudc vao diéu kién cu thé, can xac dinh thoi gian thdo nudc can bé
chtia mdt cach hgp ly. Cong sudt bom vén hanh t6i da phai nho hon
cong suat xa toi da.

Daong vao

A ~ ,
| [ Ho trir nuwdce

Dong ra

Bom

Hinh 3.17 Minh hoa hd trii nuéc c6 hé thong bom xa

T4t ca cac hé thong xa bang bom phai dugc thiét ké dé van hanh
tu dong, véi tuy chon diéu khién thu cong dé thay thé hé thong tu
dong trong trudng hop can thiét.
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Hé thong phai dugc thiét ké d€ dam bao khong xay ra hién tugng
chay ngugc bang cach trién khai cdc 6ng c6 ngong. Hé thong xa bang
bom phai xa nuéc mua tii ho tri nude vao HTTN bén trong ctia khu
vuc thiét ké. Khong dugc phép bom truc ti€p vao cong thoat nudc
cong cong. HTTN dugc bom cén thiét dé thoat nudc clia cic co s&
xay dung ngam (vi du: tang ham).
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CHUONG

TiINH TOAN THIET KE CAC
CONG TRINH TRU NUOC MUA
PO THI DIEN HINH

4.1. GIAI PHAP RANH THAM

Réanh thim la cong trinh tuyén dai va nong chtia vat liéu cap

phoi tho c6 do rong 16n nhu séi, da dam, cho phép trii va thim tai
ch6 nudc mua chay tran tii nhiing bé mdt khong tham.

Hinh 4.1 Ranh thim dugc xay dung trong khu dau xe
Nguodn: Bernard Chocat
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- Nguyén ly hoat dong:

Tiép nhan nudc mua tli chay tran hoac tii dudng 6ng dan, sau d6
trii va thdm vao dit, hodc dan thoat ra hé théng véi luu lugng duge
diéu tiét (néu can).

- Nguyén tac bé tri:

+ Vudng goc v6i dong chay tran d€ tiép nhén nhiéu lugng nudc
trii nhat.

Ho tham ket
hop lang

MWem

Joint chéng
thim

Ong co

Vit liéu réng tri¥ nudc
(s61, da dam, ...)

Lép phu 0-30 cm

Ong thoit @100

Vit ligu rong trir nuge
(s6i, dd dam, ...)

Vii dia k¥ thuat

Py rdnh nim ngang
Hinh 4.2 Nguyén ly hoat dong ranh thim. Mat cit doc
(hinh trén) va ngang (hinh duéi) dién hinh

Nguon: LoireForez
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+ Pdy ranh nam ngang (khong cé d6 doc day) d€ dé tham.

+ Khoéng trong ciy ré sdu phia trén va khoang cach nho hon 1 m.
+ B0 tri cach cong trinh d4n dung t6i thi€u 2 m.

+ Khong ndam trong khu vuc bao vé nudc ngdm.

+ Kiém tra noi bo tri c6 hé s6 thdm kha thi.

Pham vi ap dung:

+ Doc theo tuyén duong: dudi via hé hodc khu vuc bai dau xe.
+ Xung quanh nha.

Duy tu, bdo dudng:

+ Lam sach rdc can tré dong chdy vao ranh

+ Bao dudng bé mdt thoat nudc huéng dén ranh

+ Trong truong hop bi nghén, nget can lam sach bé mdt phia
trén ranh va thay vat liéu hodc vai dia ky thuat.

Tinh todn thiét ké:
+ D0 sau 16n nhat ctia ranh thim:

_qT

~1000 (4.1)

Trong do:

d (m): La d6 sau 16n nhét ctia ranh tham;

q (m*/h/m? hodc m/s): La cudng d¢ tham thiét ké trén 1 don
vi dién tich dugc xem bang hé s6 tham k (m/s) xac dinh tu thi
nghiém Darcy (k ~ 1x 10° m/s cho dat cat) véi do doc thay
luc i (m/m) bang 1 (q = Fl) va Fla hé s6 an toan (1,5: khu vuc
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khong c6 nguy hai, 2 - 5: cho khu vuc cé nguy hai nho va 10 cé
nguy hai 16n);

- T (gi®): La thoi gian thao can nudc (ly tuong la 24 gio).
Thé tich trii nudc (V) trong ranh dugc xac dinh:

V =nLbd (4.2)

‘

Vi n (ty s6 gitia thé tich réng va thé tich tdng cong) 1a do rong
(0,3 - 0,4 cho da dam, cudi soi tiéu chuin); L va b (m) la chiéu dai va
rong cta ranh. UGc tinh so bg L va b tli thé tich nudc mua chay tran
tinh todn cho dién tich du an va vii lugng thiét keé.

Thé tich nudc c6 thé thdo thong qua thdm vao dat:
V.. =0, .t . =aSkD/60 (4.3)

Trong do, dién tich thdo: S . = aS, vdis=(2L+ 2b)% a = 0,5 tinh
dén d¢ giam tham ctia ranh khi muc nuéc trong ranh sé dao dong
trong thdi gian nudc mua chay vao va thdo ra, vi vy chap nhén xem
thdm dién ra trong khoang % chiéu sau ranh va bé qua thdm cta day
ranh vi nhanh bi nghén; L va b 1an lugt la chiéu dai va rong cua ranh;
D (phut) la thoi gian mua thiét ké véi chu ky lap lai tran mua tinh
toan tai luu vuc.

Thé tich nuéc mua chay tran vao luu vic dy an (tinh theo phuong
phap Rational cho dién tich dy an < 8 ha):

V —=KCILAD.60 (4.4)

Trong do: K 1a hé s6 chuyén d6i K = 1/360 =2,78x107% C hé
s6 dong chay tran (0,7 - 0,95 cho khu vuc trung tam thanh phd);
I (mm/gid) la cuong do mua va A (ha) la dién tichlvuvgcdyan. vV
dugc tinh todn cho méi thoi gian mua khac nhau (thdng thuong moéi
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15 phut). Thé tich can tri@ AV 1a hiéu s6 16n nhdt caa V,  (m’) va
V, . (m*).Sosanh AVvaV__dé quyét dinh kich thu6c ranh thim.

Muc nudc 16n nhat trong hé thong tham:

A
D{j”“f] (4.5)

o

e

n

Trong do, A_va A lan lugt la dién tich bé mat nudc chay tran
va bé mat tham.

Kiém tra thoi gian thdo can % lugng nudc trong ranh thim:

= nhmax

T,

Y (4.6)

- Vidudp dung:

Trong mot khu déit du an, dién tich tong cong 850 m?, trong do
600 m* bé mat khong tham (mai nha va dudng di lai) va 250 m* la
bé mat thdm. Hé s6 dong chay tran 0,95 va 0,12 lan lugt cho bé mat
khong thim va thdm. Hé s6 thim xac dinh cho dét tai cho la 50 mm/gio.
Xéc dinh kich thuGc cta ranh thim.

1. Uéc tinh so bo kich thudc ranh thdm

Vi cuong do tham thiét ké khi chon hé s6 an toan la 2 cho khu
vuc du an nguy hai nhé dén vung bén ngoai va thdi gian thoat can la
24 gig, chiéu sau 16n nhat ctia ranh tham:

5
1000 2 1000

Chon vii lugng so bo 1a 25 mm, kich thudc ranh thim udc tinh
tli thé tich mua chéy tran tri (V) trong ranh thdm:
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3 0,95x600x25
1000
Chonb=1,5mval=454m

0.35x Lxbx0.6

Vi

2. Ddnh gid thé tich thdo can ctia ranh thdm va thé tich mua chdy
tran vao luu vic dy dn

Ve = aSkD
thao 60
=0,5x(2x45,4+2x1,5)x%xﬂx2=0,0117D
2 1000 60
Chon hé s6 dong chay khong doi:
Co 0,95x600+0,12x250 0,71

600+ 250
Gia thiét cuong do ctia tran mua thiét ké I (mm/gi®) véi chu ky
lap lai tran mua tinh toan 1 nam tinh theo cong thtic sau:

_ 6525
D +36,7

Lapbangtinh V_ va'V, véiD = 15;30;45; 60; 120; 360; 720 va
1440 phut vaxdcdinh b va T, .

Két qua cho thdy h__ = 0,43 m véi thoi gian mua cta tran mua
thiét ké la 120 phut, thoi gian thao can 1a 3 gio (< 24 gig, chdp nhin
dugc), thi ranh thim vdéi kich thu6c xdc dinh nhu trén co thé tri
dugc lugng mua chay tran sau khi tham.

Tuy nhién, néu tinh véi chu ky ldp lai trdn mua tinh toan 16n
hon thi kich thuéc ranh can tdng 1én (uu tién chiéu dai vi cang dai
cang hep thi thim cang 16n) hoac két ndi vé6i HTTN khac d€ thao
lugng nudc ma vugt qua kha nang ctia ranh tham.
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4.2. GIAI PHAP O TRU SINH HOC

O trit sinh hoc 1a mot vung triing trong cdy co cho phép dong
chay tran vao d€ trii, thim va loc ma phia duéi la 16p loc (soi va cét).

Hinh 4.3 O trii sinh hoc trong khu din cu
Nguon: Montgomery County, MD Department of Environmental Protection

- Nguyén ly hoat dong:

Sau khi trii trén bé mit 6, nudc mua dugc loc bang thuc vat va
16p loc trudc khi thdm xudng dat va/hodc duge thu gom dan vao
HTTN. Trong giai phap nay, nhiing qua trinh ty nhién lién quan dén
hé sinh thai cua dat bao dam tri nudc va loai bo 6 nhiém trong nudc
chay tran. Chét 6 nhiém dugc xt ly thong qua co ché loc vat Iy chat
lo lting, hap thu chét 6 nhiém hoa tan, b6c hoi, phan huy sinh hoc va
nhiling tuong tac véi thuc vat.
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- Nguyén tdac bo tri:

+ Thiét ké cho luu vuc du an véi dién tich han ché nho hon 1 ha
(vi day la mot giai phap quan ly dong chay tran thugng luu).

+ D0 doc ctia luu vuc < 20%, nén 1 - 5% dé tranh gay x6i mon dat.

+ Thiét ké & vi tri thap cta luu vuc va dia hinh ty nhién dugc duy
tri hién trang.

+ Khong nén b6 tri & khu vuc kho can it thuc vat.

+ B0 tri & nhiing noi nhiéu cdng trinh x4y dung da hoan thanh
dé tranh vin dé tic nghén.

+ Khodng cach tdi thi€u gitia 6 tri sinh hoc va céng trinh xay
dung 1,5 - 4 m tly vao dia chat.

+ Khoang cach gitta day 6 tri sinh hoc va muc nuéc ngam

0,6 - 1 m.

Cing trinh digu
Hit (neu cdn)

Ong thimg nm
v théng thods

My nindc
by (max ~ 0.3 m)

£t 1rdng oy = 0.6 -1 m
(ko lgc)

Cit Ipe (lap chuyén tiép)

L trir murdee 0.3 m 0.1 m (tiy chon)

(S0i boe quanh dng.
din dyc 16) (tiy chon)

i} thong thodt

Hinh 4.4 M6 hinh 6 trii sinh hoc
Ngudén: MDDEP
- Phamvi dp dung:
+ Bén trong hodc ngoai khu vuc diu xe.
+ Trong dai phan cach gitia dudng pho.
+ Trong khu thuong mai va cong nghiép.
+ Trong khu vuc cong cong hay khu dan cu.
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- Duy tu, bdo dudng:
+ Bao vé bé mdt tham, ddc biét & khu vuc dong khach bo hanh
qua lai.
+ Du kién viéc duy tu, bdo dudng dinh ky d€ cai tao canh quan.
+ Du kién hai 14n kiém tra hién truong sau 6 thang hoan thanh
xay dung 6 trd sinh hoc.
+ Kiém tra hién trudng dé€ duy tu, bdo dudng dinh ky trudc khi
mua mua va sau nhiing trdn mua l6n (> 50 mm).
- Tinh todn thiét ké:
C6 hai loai 6 trii sinh hoc:
+ O trit sinh hoc kich thuéc nhé, khong ddu néi véi HTTN bén
ngoai, nudc mua chay tran thdm hoan toan.

+ O tri sinh hoc kich thuéc 16n, c6 hé théng 6ng thoat va mang
chong tham.

La hé théng da chiic ning vita tham gia vao giai quyét dong tran,
viia gop phén xu ly dong ban. D€ tinh toan dién tich 6 tri sinh hoc,
can xdc dinh trudc thé tich nudc chay tran can trd (V) cho tran
mua thiét ké:

V =ACi (4.7)

ctr

Trong do, A (m?) la dién tich dy an; C la hé s6 dong chay va i
(mm) la lugng mua.
Dién tich 6 trit sinh hoc dugc udc tinh bang cong thuc:
V.d.,
A — tr+ f
s (4.8)
q(h,+d, )z,

Véid ” (m) la chiéu day 16p loc; h ’ (m) 1a chiéu cao trung binh 16p
nudc trén mdt 6 tri (thong thudng 1/2 chiéu cao cdt nudc 16n nhat
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trén 0 trit); g (mm/h) 1a cudng do tham thiét ké; va tflé thoi gian thao
nudac.

- Vidudp dung:

Xéc dinh kich thudc cho 6 trii sinh hoc ctia du 4n bai do xe (hé
s6 dong chay 0,95) dién tich 0,47 ha véi lugng mua thiét ké 25 mm
va thoi gian thdo can 24 gio.
1. Trudng hgp khong c6 ong thodt 6 ddy 6 (thdm triic tiép vao ddt
xung quanh 0)

Tinh thé tich trii :

V.. = ACi=0,47x10000x0,95x 25
1000

ctr

=112 (m?)

Dién tich 6 tri sinh hoc véi chiéu day 16p loc thiét ké la 1 m, hé
s6 tham 15 mm/gid va chiéu cao cdt nudc 16n nhat trén mat 6 tri la
0,3 m:

V. .d,
Af — ctr="" f — 3 112())(31 =541 (m2)
g(h,+d,)t, 15 2241 x 24
2x1000 2

Tuy theo thdi gian thdo can quy dinh trong tiéu chudn thoat
nudc do thi thi dién tich 6 trit sinh hoc c6 thé thay doi.

2. Truong hgp c6 ong thodt 6 ddy 6

Vied, 112x1

s T 15 0.3
q(hf+d/')tf 2 221 x4
2.4x1000 \ 2

=649 (m?)

K
(Tinh dén 16p loc bi nghén nén g = 7 vGi F=24)

4.3. GIAI PHAP RANH THAP

Ranh thdp la dang cong trinh rong va nong git/tri nudc chay
tran truc ti€p hodc thong qua 6ng dan d€ lam cham dong chay, bé
mat dugc phu thuc vat hodc vat liéu xay dung.
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Hinh 4.5 Ranh thip trong khu vuc dén cu tai Phap

- Nguyén ly hoat dong:

Thu va trit nude tam thoi nude chay tran & mat thoang, sau do
nudc thidm xudng dat va/hodc dan ra HTTN bén ngoai véi luu lugng
duoc diéu tiét.
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1. Nudc chay tran 2. Nudc thao bang tham hodc dan ra ngoai
3. Ong thu 4. Vach ngin

Hinh 4.6 Nguyén ly hoat dong ranh thip
Nguon: Symasol
- Nguyén tac bé tri:

+ Xay dung theo hudng cua dong chay tran hodc vuong goc dé
chan dong va lam cham vén toc dong chay.

+ Mai doc < 30% va do doc day ranh < 0,2 - 0,3%. (P9 doc ranh
cang nho thi cang dé duy tu bao dudng).

+ Lam ranh nho & ddy ranh d€ tranh nudc ti dong néu d6 déc
day khong cho phép chay tu do.

+ Khong dam nén mat day va phu 16p dat thuc vat (day it nhat
20 cm dé trong co hodc thuc vat ua nudc).

+ Néu d6 doc ctia du an 16n can xay dung nhiing vach ngan dé
gia ting thé tich nudc trii va gidm vén t6c dong chay.

+ Mdt cat ngang ranh c6 thé lIa cong, hinh chii nhat hodc
hinh thang.

+ Trong trudng hop dat khu vuc dy an it thdm thoi gian thao
can lau (hon 3 ngay), c6 thé két hgp cong trinh thdm bén dudi.
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MIN: 2,2m - 5,6m

I
b -l
= . Thue vit ban dia
S1 0.6m 0.5m 0,6m 0.5m P
5 Lop MIN
R nude ; /
Pia hinh iy nhién & :
; I

A "

/ /
it %/ J Matduong
‘SN

0.3m
1
3 * j
Diatwrong — 0.3m
Rom rg quanh thye vt
trong (ty chon)
Lép citloe — 045m
i - Wai dja ky thuiit bao
i xung quanh di dim
0,15m
Ong dye 10 dan nue . .
ra ngodi rinh thip | 0FSm-06m ~ Di dim
0,15m_

i

Tham nude
Hinh 4.7 Mt cat ngang dién hinh ranh thip
v6i cong trinh thim bén duéi
Nguon: Ville de Québec

Pham vi dp dung:

+ Doc theo dudng giao thong.

+ Xung quanh khuén vién cong trinh dan dung.
Duy tu, bdo dudng:

+ Ddy ranh dugc lam toi thodng dinh ky 3 - 6 ndm d€ duy tri 4o
tham tot.

+ Cét ¢6 (2 1an/nam), lam v¢é sinh ranh theo dinh ky can thiét,

dac biét tru6c mua mua.
+ Thay 16p dat thuc vat néu bi nén chit.
+ Nao vét khu vuc dat 6ng dan diéu tiét nudc ra bén ngoai.
Tinh todn thiét ké:

Udc tinh kich thudc ranh thap ti dién tich ddy ranh:
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Ved,

Ea q(hf +d, )tf “9)

Trong do, thé tich V, tam thoi dugc tinh tli vii ligng thiét ké; g=k,
d, h.vat, dugc xac dinh trudc.

Luu lugng thao khi nudc thadm vao dat thong qua day ranh:
Q,, = kiAf (4.10)
Véiila do doc thuy luc tinh toan véi chiéu cao cot nudce trén day

ranh hs:

/ (4.11)

Tinh thé tich nudc cin trit AV la hiéu s6 gitia thé tich nuéc mua
chdy tran vao khu viicdy dn V_ (c6 thé tinh theo cong thiic 4.4 cta
phuong phap Rational) va thé tich thdo nudc thong qua tham:

I/tha'o - cha'o'D (4'12)
Tinh todn thé tich nudc c6 thé trii cta ranh thip véi mat cit
ngang hinh thang:
1 h
Vi=N=h(b+mh)= (4.13)
p

Trong do, N 1a s6 6 giti nudc xdc dinh ti khoang cach gitia 2
vach ngdn a < h_/p; b la chiéu rong ddy ranh; m va p lan lugt la do
déc méi doc ranh va do doc day ranh. Danh gida AV va V. dé quyét
dinh kich thuéc ranh thap.
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- Viduadp dung:

Xac dinh kich thudc ranh thip cé chilic ning tham va giti nuéc
bang nhiing vach ngan cho dién tich dy 4n 0,6 ha véi 75% dién
tich bé mat khong thdm cho tran mua thiét ké 2 gio, véi luu lugng
25 mm, chu ky ldp lai 2 nam. Thoi gian thao can 16n nhat 24 gio.

Cdc thong so thiét ké cua ranh nhu sau:

+ Chiéu dai tuyén ranh: L = 200 m.

+ D¢ dbc day ranh: p = 0,5%.

+ Mai d6c ranh 3H: 1V: m = 3.

+ Chiéu day 16p tham loc: df = 0,45 m.

+ Hé s6 tham 16p tham loc: k = 15 mm/gio.

+ Chiéu cao cot nudc trén ddy ranh: h = 0,3 m.

+ S0 6 chtia nuéc: N = 3 v6i khoang cach gitia 2 vach ngan la
0,3/0,005 = 60 m.

1. Uéc tinh so bo kich thudéc ranh thdp
Hé s6 dong chay:

~0,9x0,75x6000 +0,2x0,25x 6000
6000

C =0,73

Dién tich day ranh:

0,73x 6000 x 25 x 0,45

4, = 1000 = 228 m?
15 (0,3

2 | 210,45 |x24
1000\ 2 j

Chon chiéu rong ddy ranh: b=1,2m # A /L
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2. Tinh thé tich nuéc can trit AV cho trdn mua thiét ké 2 gio

chéozll_sxzzgxw

=5,7m%/gio
000 0,45

Vingo = Qthao.D = 1£ x 228 x M X

000
Cuong do mua thiét k& cho trdn mua 2 gid, chu ky 1dp lai 2 nam
c6 thé tinh theo cong thiic duéi day:
401,85

=————=13,06mm/gi¢
(D+3,1)"""

2=11,4m?

b

Vi =K.C.I.AD.60

=%x0,73x13,06x0,6x120x60 =114,4m3

AV=V -V  =103m’
Thoi gian thdo can cho 103 m’® nuéc la 103/5,7 = 18 gio.

3. Tinh khd ndng trii ctia ranh thdp

V. =N><l><hs><(b+mhs)><£
2 p

0,3

:3><%><0,3><(1,2+3x0,3)>< =56,7m’

9

Kha nang trii ctia ranh nhé hon thé tich mua cén trit. Vi vdy can
thay déi kich thudc ranh hodc do déc, hodc thém 6 chia.

4.4. GIAI PHAP HO NGAM

La cong trinh ngam tri nudc mua tam thadi cd hé thong diéu tiét
luu lugng thao.
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Hinh 4.8 H6 ngdm bang mo-dun lap ghép
Nguodn: Maelle Ancelle - Adopta

- Nguyén ly hoat dong:

Nudc mua dugc trii sau do thoat ra 6ng xa véi luu lugng diéu
tiét. C6 3 chiic nang c6 thé két hgp cho cong trinh hé ngdm: tri dé tai
st dung, ho chtia tam va tham néu dat c6 hé s6 tham kha thi.
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A

Hé tham

o S

B Xa nudée vii luu
T lrgmg dicu tict

B

=

S Xa mirde van him
L/ lugug dicu uet

O ] m - i |:'|.n|;| 1l "
divio ¥ AT . am-nmmhn'n'« |.|l

Oug dim Thim 1a ngoai din
Modul lip ghép bing
nhira trir mrac siéu nhe

Hinh 4.9 Mit cit ngang hé ngdm bang bé tong c6t thép
(hinh A) va bang md-dun lap ghép (dang hop, haAm hoic t6 ong)
siéu nhe bang nhua (hinh B)

Nguon: LoireForez
- Nguyén tac bé tri:
+ Xem xét di€u kién kha thi cho dia ky thuat (hé s6 tham, hi¢n
dién muc nudc ngdm, tai tinh va dong).
+ Chu y d6 rong, nguy co tac nghén.
+ Ho ngdm phai dé dang tiép can d€ duy tu bao dudng.
+ Tao mat bang lap dat ciu kién mo-dun theo hudng dan cta

nha san xuat.

+ Lap ddt hé thong thong gié dé tranh hé ngdm bi tang ap hay
gidm 4p.
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+ Can cong trinh lang phia trudc hd ngdm va hé thong diéu tiét
phia sau (cin cong trinh tach dau néu cin) sao cho dé dang
duy tu bao dudng.

+ B0 tri xa cdy ré sau, cach téi thi€u 3 m.
- Phamvi dp dung:

+ H6 ngdm c6 thé st dung cho du an nha & hodc khu vuc cong
codng cai tao canh khong gian do thi & duéi mang xanh, dudng
sa hay bai dau xe.

+ Thich hop cho trii nuéc mua ho gia dinh.
- Duy tu, bdo dudong:

+ Bao dudng dinh ky hang nam.

+ Kiém tra sau tran mua l6n.

+ Béo dudng va suc rtia dinh ky cong trinh phu trg (bé lang, thiét
bi loai bo d4u, hé thong diéu tiét luu lugng).

+ Bién bdo d€ tranh qua tai xe chay trén cong trinh.
+ Nao vét ho ngam dinh ky.
- Tinh todn thiét ké:
Kich thudc ho ngdm c6 thé tich trii (V, ) phai pht hop véi thé

tich tri nidc can thiét (V_ ) dugc tinh toan theo luu ligng mua chay
tran Q__ trén dién tich bé mdt dy an:

V_=Lbhn (4.14)

VéiL, bvah (m) lan lugt la chiéu dai, chiéu rong va chiéu cao ho
ngam; n 13 d6 rong cta cau kién modul lap ghép (n>0,9; n =1 khiho
ngam bang bé tdng hodc thép).
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Dbuong kinh 6ng thao xac dinh tii tiét dién ngang ong S:
Q ~=mv.S (4.15)
Véiv= \/@ , h 1a chiéu cao trung binh trén 6ng dan.

Thé tich trii nudc can thiét V__dugc tinh todn tuong ty nhu
trinh bay & cac giai phap trén theo phuong phap thich hgp. N6 ciing
6 thé tinh todn theo phuong phap cudng d6 mua nhu sau :

Budc 1: Chon tin suit mua thiét ké (1/2 nam, 1/10 ndm, ...)
Buide 2: Xac dinh thé tich thdo:

Tinh toan luu lugng thao néu ho ngam cho phép nudc trii tham
xudng dat:

0, =kA (4.16)

f
Véiq =ki(m/s),i=1va A (m?) ladién tich ddy ho ngam.
Hodc lay luu lugng thao cho phép trong luu vuc du an:
Q. =2-31/s/ha
Tl do:
V

thao

= 60.0 (4.17)

tha’o't
Véi t (phut) la thoi gian mua.
Buide 3: Xac dinh thé tich mua chay vao luu vuc cta du dn tinh
toan theo phuong phap cudng do mua
Tu dudng cong IDF, tinh toan thé tich mua chay vao luu vuc caa
du an theo thoi gian bang céng thic sau:
V. .=HS. 10 (4.18)

mu
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Véi H(t, T) 1a lugng mua (mm) phu thudc thoi gian mua va tan
sudt mua; S_(ha) 1a dién tich bé mat ma mua tao thanh dong chdy
tran dugc tinh nhu sau:

S=C.S (4.19)

Véi hé s6 dong chdy toan cuc C_1a ty s6 gitia thé tich mua chay
vao cong trinh thiét ké va thé tich roi trén toan dién tich du én. Tuy
nhién, C_c6 thé gan dung theo C tinh theo dién tich khong thim:

Z ‘imp 1mp Z per par (4.20)

S+S

mp

Cip V@ €, 12 hé s6 dong chdy cho dién tich bé mdt khong thim
(S,,,) va thdm (S ).

Budc4:Védothi V, vaV__ déxdcdinhthétichcintri V_

Vé duong thang V, _(t) theo cong thiic 4.17 va dudng cong V_
(t) theo cong thuc 4.18.

= {\‘éfJ
= A R dﬂ; P
= \Jep\l \'\\:j o \\ﬁ -~ Thiét lap tir dwong cong
e U IDF cho 1 chuky T
= W@ o W %(g\\“"‘
(‘ \‘6“ @ N
AV &
mx
- ”“‘e“
/_.../""
-
.~ »
Thoi gian muwra (phut)

Hinh 4.10 Do thi xdc dinh thé tich mua can tri
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Vé duong thing tiép xuc véi dusng cong V_ (t). Vi tri tiép
xuc 1a chénh 1éch 16n nhat AV _ gitaV, vaV . Tu do, V, =
AV

max’

Buidc 5: Kiém tra thai gian thao nudc cho thé tich can tri

T, =AV, /Q,. (20)

thdo thdo
Thoi gian thao nudc nén nhd hon 24 gig, c6 thé 16n hon nhung
khong vigt qua 48 gio.
- Viduadp dung:
Tinh todn kich thudc ho ngam cho du an dién tich 1,5 ha trong

do 1,1 ha dat khong thim va 0,4 ha dit c6 thé thim. Hé s6 thim cta
dat thi nghiém hién truong 5x10° m/s.

Buéc 1: Chon tran mua thiét ké véi chu ky la 10 nam. So bo kich
thudc day ho la 500 m? (20 m x 25 m).

Buidc 2: Xéac dinh thé tich thao
Qunio =5%x107°x500=2.5%x10" (m?/s), hay 0,15 m*/phut, hay
9 m’/gio

V. =0,15.t

thdo
Buide 3: Xac dinh thé tich mua chay vao luu vuc ctia du an
C - 1,1x0,9+0,4%0,5 0,793
L,5
S.=1,5%0,793=1,19 (m?)
buong cong IDF véi vii lugng xdc dinh theo cong thiic Montana:

H = at'?

Dii liéu mua 1ay ti tram san bay Roissy-Charles de Gaulle cho
a=13,25vab = 0,82 (theo Meteo France):

V _ =14575x {18
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Budc4:VédothiV, vaV__déxacdinh V_ theo thoi gian tling
tran mua 5 phut, 15 phut, 30 phut, 45 phut, 1 gid, 2 gio, 6 gio, 12 gio
va 1 ngay.

V.= AVmaX: 407 m?

800 +
—o—V mua
V_thao
600 -
o
g
b400 T
>
200
O A T T T T T T T 1
0 200 400 600 800 1000 1200 1400 1600
Thoi gian mua (phut)

Hinh 4.11 D9 thi xac dinh thé tich mua can trii: vi tri ti€p tuyén
duong bao nhiing con mua cat tung do

Buidc 5 : Kiém tra thoi gian thdo nudc cho thé tich can tri:

407
Tthao = T =45,2(gio)

Ho ngam c6 kich thudc 20 x 25 x 1 m (chiéu sau 1m) va thoi gian

thao nudc gan 2 ngay.

4.5. GIAI PHAP HO HO QUY MO NHO
- Dinh nghia:
La cong trinh dém tr nudc 19 thién ti€p nhan nuéc mua truc

ti€p va/hodc thong qua cong trinh chuyén tiép sau dé thoat it nhat
mot phan thong qua thdm xudng dat. Co nhiéu loai h6 hd khac nhau:
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ho chtia nuéc thudng xuyén, ho kho (nudéc mua thdo hoan toan sau
khi tr@ tam thdi), ho tham (nudc mua thim vao dat).

Hinh 4.12 Ho6 hd trit nuéc mua va thim

- Nguyén ly hoat dong:
B o

—

i Hb hé thim ) .
1. Nutée chay tran din vao hé 2. Vai dia k¥ thujt thim nude 3. Thim

Lt

Hb hir giir mwée
1. Nude chay tran din vao ho 2. Vai dia ki thujt kin nwoc
3. Lai thim 4. Thodt mrde voi luu lrgng diéu tist

5. Véi dja k§ thudt thim nwée 6. Cay siy
7. Chiéu cao mrée ding cho phép

Hinh 4.13 Mat cit ngang trinh bay nguyén ly hoat dong ho hé
quy mé nho
Nguodn: Symasol
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Nudc mua chay vao ho hé truc tiép hoac ho hd la noi dit ctia

xa cta 1 HTTN, hodc l1a ho trii tam lugng mua chdy tran thong qua
1 cOng dan tranh qua tai HTTN khi mua 16n. Sau d6, nuéc mua tri
trong h6 hd dugc thim xudng dat va dugc dan diéu tiét ra HTTN
bén ngoai.

Nguyén tac bé tri:
+ Thiét ké tich hgp canh quan toan b ho.

+ Ho6 ho da chiic ndng phai bao dam an toan cho ngudi (thanh
chan, hang rao, bién bdo,...).

+ Mdi d6c < 30% dé bao dam chay kip khi nudc lén.

+ C6 duong doc dan xudng day hé d€ dé dang duy tu bao dudng.

+ B0 tri cong trinh ngan rac, lang loc trude khi nude mua di vao
ho hé.

Pham vi ap dung:

+ Nhiing noi canh quan cong cong nhu sdn bong, cong vién, noi
dao mat,...

+ Thich hgp cho khu vuc cé dién tich dat du lon.

Duy tu, bdo dudng:

+ Duy tu, bao dudng lam vé sinh dinh ky hdng nam.

+ Bao dudng mang xanh: cat co, phat quang lau say.

+ Ho ho kho: ngoai viéc lam sinh ho cha y quan ly cén rac.

+ Ho hé nudc: theo doi chét lugng nudc, thu gom rac lo ling va
chu y phu duéng hoa.

+ HO hé kho va thadm: theo do6i chat lugng thdm, néu thim nudc
khong du thi thay 16p dat bé mit.



104| Hudng dan ky thuét cac giai phép trir nuéc mua gidm ngap do thi
- Tinh todn thiét ké:

Kich thudc ho hd co thé tich trd V,_phai pht hop véi thé tich
trli nidc can thiét V__dugc tinh todn theo Iuu lugng mua chay tran
Q_ . trén dién tich bé mat dy dn. Phuong phap thty Iyc xdc dinh kich
thudc ho ciing giong nhu cho ho ngam.

- Vidudp dung:

Xac dinh dién tich ho tri nudc cho du an xay dung khu dén cu
c6 dién tich luu vuc tong cong la 3,34 ha.

Ch thich:
TP Wuwgedydn
. Diém thip nht
Diém thodt nurdc

- o Ranh
- o
: ~ = Hudng dong chiy mua
Hinh 4.14 Luu vuc tinh toan caa dy an khu dan cu
Nguon: PACA http://www.paca.developpementdurable.gouv.fr

Du an nha & sé tac dong dén dong chay madt, vi n6 chdn hudng
thodt ctia luu vyc va thay d6i dong chdy mét khi hinh thanh khu dan
cu v6i bé mat khong thim (duong, mai nha) va bé mat ban thdm (sdn
choi tré em, khu vuc cong cong ngoai troi, via he di bo) ma trude dé
la bé mat tu nhién hiu hét la mang thuc vat.
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Dién tich bé mat dy an nhu sau:

Bang 4.1 Thong ké dién tich bé mat phu cta khu vuc du an

Loai bé mat Dién tich (ha) Hé s dong chay
Bai diu xe 0,49 0,9
Puong phé 0,36 0,9
Khu vyc rling can bao vé 0,50 0,3
Vuon 0,35 0,3
buong di bo 0,20 0,4
San choi tré em 0,014 0,5
San bong 0,012 0,5
HOo trii 0,081 0,9
Ho boi 0,01 0,9
Mang xanh 0,87 0,3
Nha ctia 0,43 0,9
San 0,026 0,9

Téng cong 3,34 0,56*

*: hé s0 dong chdy toan cuc C,

Dién tich dy an tinh todn tuong ting v6i C:

S, =0,56 x 3,3383 =1,86

Luu lugng thao nudc clia cac cong trinh hién dién trén dy an:

Q. =1351/s

buong cong IDF véi vii lugng xdc dinh theo cong thiic Montana

cho tran mua thiét ké véi tan suat 100 nam:

H = at"®vGia =7,204 vab = 0,406
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12000
——V mua
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Thoi gian mua (phut)
Hinh 4.15 D6 thi xac dinh thé tich mua can tri

Tu do thi, ta xadc dinh dugc thé tich cin tri nudc mua 16n nhit:
V. =AV__ =1.527 m’vdithoi gian mua la 360 phut.

Ho tri c6 dién tich day 813 m? mai doc 16n nhét 1/1, chiéu sau

16n nhét 2 m, xay dung 6 vi tri khong ngap nudc cta dy an.

buong kinh 6ng thao diéu tiét luu lugng xac dinh tu tiét dién
ngang ong S:

Omua=my2ghS

Trong d6: Luu lugng thiét ké ting véi tran mua cé chu ky lap lai
5ndm: Q_ = 0,23 m/s; Hé s6 luu ligng: m = 0,6; Chiéu cao muic
nudc 6 tam dng thao: h = 1,58 m; Tiét dién 6ng thao: S = 0,069 m?
buong kinh 6ng: D = 300 mm.
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CHUONG

UNG DUNG MO HINH
5 EPA-SWMM MO PHONG
CAC GIAI PHAP TRU NUOGC MIUA

Chuong 5 dugc bién soan nhdam cung cdp cdc thong tin co bin vé
(1) mo hinh qudn ly nudc mua do thi EPA-SWMM; (2) nguyén ly va
phuiong phdp md phéng cdc diéu khién LID dé kiém sodt nuéc mua
tai nguon, (3) cdc vi du minh hoa ting dung cia EPA-SWMM dé mé
phéng cdc gidi phdp trit nuéc mua phan tdn bang cdc diéu khién LID
va ho diéu tiét. Cdc ndi dung trong chuong nay dudc bién soan tom
lugc tur tai liéu “Huéng dan sit dung mé hinh qudn ly nuiéc mua do thi,
phién bdn 5.2” [56] va tai liéu “Huéng dan dp dung mo hinh qudn ly
nudc mua do thi” cua Co quan Bdo vé Moi truong My [8].

5.1. GIOI THIEU MO HINH EPA-SWMM

M6 hinh quan ly nuéc mua do thi EPA-SWMM (Envionmental
Protection Agency — Storm Water Management Model) dugc phat
trién béi Co quan Bao vé Mdi truong My vao nam 1971 va dugc nang
cap thanh Version 5.2 (m&i nhit) vao nam 2021. EPA-SWMM la mé
hinh todn m6 phong quan hé mua - dong chay dugc stt dung d€ mé
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phong lugng va chat lugng dong chay tran tu khu vuc do thi theo
tiing trdn mua hodc lién tuc theo thoi gian. M6 hinh nay da dugc ting
dung phd bién d€ tinh toan thiét ké, quy hoach, quan ly rti ro ngip
lut va danh gia hiéu qua cta cac giai phap kiém soat nudc mua tai
nguon cho hang ngan du an trén thé gisi.

31 SWMM 5.2 - Examplelinp
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Hinh 5.1 Ciia s6 giao dién chinh cia EPA-SWMM

Phan dong chay tran cia EPA-SWMM diéu khién dién tich
ti€u luu vic ma & d6 né nhan lugng mua roi xuéng va tao ra dong
chay tran va tai lugng 6 nhiém. Phan tinh toan dong chay ctia EPA-
SWMM van chuyén dong chay tran nay qua mot hé thong dudng
ong, kénh, cong trinh luu trii/xd ly, may bom va cac cong trinh diéu
chinh dong chay. EPA-SWMM theo déi lugng va chat lugng dong
chay dugc tao ra trong moi tiéu luu vuc va téc do dong chay, do sau
dong chay va chit lugng nudc trong moéi dudng 6ng va kénh trong
giai doan mo6 phong bao gom nhiéu budc thai gian.
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Ctia s chinh ctia EPA-SWMM dugc mo ta nhu Hinh 5.1, bao
gom cac thanh phan giao dién ngudi dung: Menu chinh, Thanh cong
cu chinh, Thanh trang thai, ctia s6 Ban d6 khu vuc nghién ctu chia
Thanh cong cu ban do, bang Trinh duyét va ctia s6 Trinh chinh sta
thudc tinh.

5.2. CAI PAT EPA-SWMM

EPA-SWMM 5.2 chay trén ca hai phién ban 32-bit va 64-bit cua
Microsoft Windows. N6 dugc phan phéi dudi dang mot tép duy
nhét c6 tén swmm52#(x86)_setup.exe cho phién ban 32 bit hoac
swmmb52#(x64)_setup.exe cho phién ban 64 bit (trong d6 # 1a s6
phat hanh ctia phién ban) chtia chuong trinh thiét lap tu giai nén. D€
cai dit EPA-SWMM:

1. Chon biéu tugng Search tii Windows Taskbar va nhéap tu
khéa Run.

2. Khih¢p thoai Run xuit hién, nhip vao nut Browse d€ dinh vi tép
thiét lap EPA-SWMM trén may tinh cua ban.

3. Nhip vao nut OK dé bat dau qua trinh thiét lap.

Chuong trinh thiét 14p sé yéu cau ban chon mét thu muc noi sé
ddt cac tép chuong trinh EPA-SWMM. Sau khi cac tép dugc cai dit,
Menu Bat diu cta ban sé c6 mot muc mdi cé tén la EPA-SWMM
5.2.# trong do # la s6 phat hanh ctia phién ban. D€ khdi dong chay
EPA-SWMM, hay chon muc nay tu Start Menu, sau dé chon EPA-
SWMM 5.2 tti menu con (Tén cta tép thuc thi chay SWMM trong

Windows la epaswmmb5.exe.)

Cai dat ca nhan cta nguoi dung dé€ chay EPA-SWMM dugc luu
trong thu muc cé tén EPASWMM trong thu muc di liéu ting dung
cta nguoi dung (vi du: Ngudi dung\<tén ngudi dung>\AppData\
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Roaming\EPASWMM ). Néu ban cén luu cac cai ddt nay vao mot vi
tri khac, ban c6 thé cai dat 16i tit dén SWMM 5 trén man hinh nén
bao géom tén duong dan ddy du cta tép thuc thi SWMM 5, theo sau
la /s <userfolder>, trong d6 <userfolder> la tén ctia thu muc noi cac
cai dat cd nhan sé dugc luu. Vi du nhu:

“c:\T¢ép chuong trinh\EPA SWMM 5.2\epaswmmb5.exe” /s “Thu
muc cd nhAin\SWMM>5\”.

Mot s6 bo dii liéu vi du da dugce tich hgp trong goi cai dat dé
gitp nguoi dung lam quen véi chuong trinh. Chung dugc dit trong
mot thu muc con ¢é tén "Dy éan SWMM EPA\Duy an mau" trong thu
muc "Tailiéu" ctia ngudi dung. Moéi vi du bao gom mot tép .INP chuia
di liéu ctia dy an cung véi tép . TXT mo ta hé thong dang dugc lap
mo hinh.

Dbé x6a EPA SWMM khoi may tinh ctia ban, hay lam nhu sau:

1. Chon Cai dat ti Start Menu ciia Windows.

2. Chon Ung dung tii trang Cai dit.

3.Chon EPA SWMM 5.2.# tu danh sach cic chuong trinh

xudt hién.

4. Nhap vao nut G& cai dat.

5.3.CO SO LY THUYET EPA-SWMM

EPA-SWMM la m6 hinh mé phdng thai gian rdéi rac va dya trén
co s& vat ly. N6 sti dung cac nguyén ly bao toan khoi lugng, nang
lugng va dong lugng tuy thudc vao truong hgp cu thé. Phan nay
tom tat cac phuong phap ma EPA-SWMM st dung dé mo hinh héa
lugng va chat lugng dong chay tran thong qua cac qua trinh vét ly
gom: Dong chay mat, nudc dudi dat, dong nudc bé mat, tham, tuyét
tan, chat lugng nudc, lan truyén dong chay (flow routing), phat trién
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tac dong thap.

Cac ndi dung chi tiét hon vé quy trinh tinh todn cé thé tham
khao trong cac tai liéu hudng dan trén website chinh thic cua
EPA-SWMM theo dia chi https://www.epa.gov/water-research.

5.3.1. Dong chay tran bé mat

Dé mo6 phong dong chay tran bé maét (surface runoff),
EPA-SWMM chia luu vuc tinh toan thanh nhiéu ti€u luu vic nho
can cu theo dia hinh va hé théng ha ting d6 thi hién hiu. Moi tiéu
luu vuc dugc so do hda dang hinh chii nhat bao gom phan dién tich
thdm va khong thdm d€ tinh todn dong chay tran sinh ra trén ti€u luu
vuc nhu Hinh 5.2.

Chiéu mng W {m)

€ mit khéng tham

Chiéu dai L {m)

Bé mit

thim

| .
T

Cira ra

Hinh 5.2 S¢ 36 héa mo6 phong dong chay tran cua ti€u luu vuc

Mobi bé mit tiéu luu vuc dugc coi la mot “hé chia” phi tuyén
nhu minh hoa trong Hinh 5.3. Cac dong chay vao tiéu luu vuc c6 thé
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la lugng mua va dong chay tran ti cac ti€u luu vuc thugng luu. Cac
dong chay ra khoi luu vuc bao gom tham, boc hoi va dong chay tran
bé mat. Dung tich cua “hé chtia” nay la lugng nudc t6i da tri & khu
vuc tring, va chinh la lugng luu tri t6i da trén bé mat dugc cung
cdp bai qua trinh dong nudc, lam uét bé mat va cam git bai thuc vat
hodc cong trinh.

Dong chay tran trén moét don vi dién tich chi xay ra khi d¢ sau
cta nudc trong “hd chtia” vugt qua lugng nudc dién tring toi da,
d,, véi diéu kién dong chay ra ngoai luu vuc dugc gidi theo phuong
trinh Manning. D¢ siu 16p nudc cua tiéu luu vuc (d) lién tuc dugc
tinh toan va cip nhét theo thoi gian biang cach giai phuong trinh can
bang nudc theo phuong phap sé.

Mua Béc hoi
ﬂ \4 ﬂ
d e ——"> Dong chiy
R e T i H """""""""
Thim

Hinh 5.3 M6 hinh khai niém vé dong chay mat

Dong chay tran sinh ra trén tling tiéu luu vuc dugc xdc dinh theo
cong thtic sau:

1 53 10
QZ;W(O’—@’S) st (5.1)

Trong doé:

- Q: Dong chay tran sinh ra trén luu vuc (m?/s);
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- W:Bérdng luu vic (m);

- n: Hé s6 Mannning;

- d: Chiéu siu 16p nudc trén luu vuc (m);

- d;: Chiéu sau 16p nudc trit trong luu viic (m);
- S: Do doc luu vuc (m/m).

5.3.2. Thim

Tham (infiltration) 1a qua trinh nuéc mua thdm thdu qua bé mit
dat va vao vung dat khong bao hoa nudce 6 phan dién tich bé mat tiéu
luu vuc cho phép thim nudc. EPA-SWMM cung cdp 5 lya chon dé
mo hinh héa qua trinh thdm thau, bao gom:

(1) Phuong phdp Horton: Phuong phap nay dua trén cac quan sat
thuc nghiém cho thay kha nang tham giam theo cap s6 nhan tii mtic
t6i da ban d4u xudng dén mtic téi thiéu trong sudt thai gian mua dai.
Céc tham s6 dau vao ma phuong phap nay yéu cdu bao gom toc do
thdm t6i da va téi thi€u, hé s6 phan ra (d€ mo ta toc do giam nhanh
nhu thé nao theo thoi gian va thai gian d€ dat bao hoa kho hoan toan).

(2) Phuong phdp Horton cdi tién: Day la mot phién ban dugc cai
tién tu phuong phap Horton, st dung lugng tham tich lay vugt qua
muic t6i thiéu lam bién s6 trang thai ctia né (thay vi thoi gian trén
dudng cong Horton), cung cip udc tinh thdm chinh xac hon cho
truong hgp mua cé cuong do thiap. Phuong phap nay st dung cac
thong s6 dau vao giong nhu phuong phap Horton.

(3) Phirong phép Green-Ampt: Phuong phap nay gia dinh rang
tdn tai mot bé mit w6t trong cot dat, tach ph'?ln dat co lugng am ban
dau & phia dudi so v6i phan dat bio hoa & phia trén. Cac thong s dau
vao yéu cau bao gobm do am thiéu hut ban dau cia dat, d6 dan thuy
luc ctia dat va 46 Am & mat uSt cua dat. Toc do phuc hoi su thiéu hut
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d6 am trong cac thoi ky kho han duoc tinh toan bang cong thire thuc
nghiém thong qua do dan thuy luc cua dat.

(4) Phwong phdp Green-Amp cdi tién: Phuong phap nay cai tién
phuong phap Green-Ampt ban dau bang cach khong 1am giam do
thiéu hut 4am & 16p trén cung cua dat trong thoi ky ban dau c6 lugng
mua thap nhu dd duoc thuc hién trong phuong phap Green-Amp.
Thay ddi ndy c6 thé mé ta qua trinh thim thuc té hon cho cac tran
mua co giai doan ban dau dai, trong d6 cudng d6 mua thip hon do
dan thuy Iyc bdo hoa cua dat.

(5) Phuwong phdp s6 hiéu duong cong: Cach tiép can nay duoc ap
dung tir phuong phap dudng cong NRCS. N6 gia dinh rang tong kha
nang thim cta dit c6 thé duoc xac dinh thong qua bang tra tir duong
cong NRCS cua dat. Trong mot trin mua, kha ning tham nay bi suy
giam do hai yéu té 1a lugng mua tich lity va kha ning tham con lai.
Céc thong sb dau vao cho phuong phap nay 1a dudng cong va thoi
gian dé dat bio hoa dén khi kho rao hoan toan.

5.3.3. Nudc ngam

Hinh 5.4 la mdt phac thdo dinh nghia cia m6 hinh nuéc ngam
hai khu vyc dugc st dung trong EPA-SWMM. Vung phia trén khong
bdo hoa v6i d6 dm thay d6i 0. Vung phia dudi dugc bao hoa hoan
toan va do dé do am cua noé dugc c6 dinh bang d6 x6p cua dat ¢.

=
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Cac thong lugng thé hién trong hinh, dugc bi€u thi bang thé tich
trén mot don vi dién tich trén mdt don vi thoi gian, bao gom:

fI: Thim tu bé mat;

f.: Boc thodt hoi nudc tit viing phia trén 1a mét phan c6 dinh ctia
su boc hoi bé mat khong dugc st dung;

f,: Thdm ti viing trén xuéng vung dudi phu thudc vao do dm
clia vung trén 0 va do sau d ;

f_ : Boc thoat hoi nudc ti viing duéi, 1a ham ctia d9 sau ctia viing
trén dU;

f : Thdm tu déi dudi vao nudc ngdm siu phu thudc vao do sau
ctia d6i dudi d ;

f_: Dong nudc ngdm bén canh giao thoa v6i HTTN, diéu nay
phu thuéc vao do sau viing dudi d, ciing nhu d6 sau trong kénh hodc
nut ti€p nhan.

Sau khi tinh todn cdc dong nudc ton tai trong mdt budc thaoi
gian nhdt dinh, cAn bang khoéi lugng dugc ghi nhan cho su thay déi
lugng nudc dugc luu tri trong moi vung d€ c6 thé tinh toan do sau
muc nudc ngdm mdi va dd6 dm vung chua bao hoa cho budc thai
gian tiép theo.

5.3.4. Tuyét tan

Phan mém EPA-SWMM cé tinh nang mo6 phong qua trinh tan
tuyét la mdt phan cua qua trinh moé hinh héa dong chay. N6 cap nhat
trang thai clia cdc mang tuyét lién quan dén méi tiéu luu vyc bang
cach tinh toan viéc tich lay tuyét, phan bé lai tuyét bang cac hoat
dong giam dién tich va loai bd, va qua trinh tan tuyét thong qua tinh
toan ngudn nhiét. Bit ky su tan tuyét nao tii mang tuyét déu dugc
xem nhu 1a mot ngudn lugng mua bd sung cho tiéu luu vuc.
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5.3.5. Tinh toan dong chay

Tinh toan dong chay (flow routing) bén trong cac tuyén cong
trong EPA-SWMM dugc mo6 ta bai hé phuong trinh Saint Venant
nhu sau:

64 &
- + _Q = 0
ot Ox

@JFLQZ /4 +g;4%+g/5} =0 (5.3)

ot ax

(5.2)

Trong do:

- x: Khoang cach (m);

- t: Thoi gian (s);

- Q: Luu lugng (m’/s);

- A:Dién tich mat cat ngang (m?);

- H: Muc nuéc trong cong (Z+Y) (m);
- Z:Cao trinh day c6ng (m);

- Y: Chiéu sdu nudc trong cong (m);

- S:Do ddc ma sat;

- g Gia toc trong truong (m/s?).
5.3.6. Dong nudc va tao ap lue

Thong thuong trong tinh toan dong chay, khi dong chay vao
mot nut vugt qua kha nang cta hé thong d€ van chuyén né xa hon
vé phia ha luu, lugng nudc du thtia sé tran ra khdi hé thong va bi
mat di. C6 mdt tuy chon d€ thay vao dé lugng nudc thua dugc luu
tri tai dinh nuat, duéi dang mot ho trit, va dugc dua trd lai hé thong
khi ndng lyc cho phép. Trong tinh todn dong chdy dang Steady va
Kinematic Wave, lugng nuéc dong dugc luu tri don gian duéi dang
mot thé tich du thua. D6i véi lan truyén dong chay dang Dynamic
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Wave, bi anh hudng béi do sdu clia nudc dugc duy tri tai cac nut,
lugng nudc vigt qua dugc gia dinh la dong trén nut véi dién tich bé
mdt khong déi. Dién tich bé mat nay la mét tham s6 d4u vao dugc
khai bao tai cac nut.

Ngoai ra, ngudi dung cé thé muoén bi€u dién hé théng tran bé
mat mot cach r6 rang. Trong cac hé thong kénh ha, diéu nay co thé
bao gdm lugng nudc tran qua dudng tai cac cau hodc cong giao cat
ciing nhu cic khu vuyc dit ngdp nude bs sung. Trong cac hé thong
6ng dan kin, nudc tran trén bé mit c6 thé dugc truyén xudng cac
duong pho, ngd hém hodc cic tuyén duong trén mat dat khac dén
ctia thu nudc mua hoac kénh hé ti€p theo. Nudc tran cling cé thé
dugc dién tring & nhiing cho 16m trén bé mat nhu bai dau xe, san
sau hodc cac khu vuc khéc.

Trong cac HTTN c6 ap va dudng 6ng dan ap luc, cot ap thay
luc tai cac nut doi khi c6 thé vugt qua dd cao mat dat theo tinh toan
Dynamic Wave. Diéu nay thuong dan dén tran, nhu da mé ta & trén,
c6 thé bi that thoat hodc dong nudc lai. EPA-SWMM cho phép ngudi
dung chi dinh d¢ sau “qua tai (surcharge)” cho cac nut nham cho
phép ching tao ap luc va ngan chdn bat ky dong chay nao cho dén
khi vugt qua do sau bd sung nay. Néu ca viéc dong nudc va tao ap
luc dugc chi dinh cho mdt nut thi dong nudc dugc uu tién va do sau
qua tai dugc bd qua. Co ché dong nudc khong ap dung cho cac nut
ho chia.

5.3.7. Tinh toan chat lugng nudc

Tinh toan chat lugng nudc trong cac lién két cong gia dinh rang
cong hoat dong nhu mot 16 phan ting bé khudy lién tuc (continuously
stirred tank reactor - CSTR). Mdc du gia dinh b€ phan ting dong chay
lién tuc c6 thé chinh xac hon, nhung su khéac biét sé nho néu thai
gian di chuyén qua tuyén cong theo cung thi tu véi bude thai gian
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tinh toan. Nong do cia moét thanh phan thoat ra khoi tuyén cong &
cudi budc thoi gian dugc xdc dinh bing cach tich hgp phuong trinh
bao toan khoi lugng, sti dung cac gia tri trung binh cho cac dai lugng
c6 thé thay d6i theo budce thai gian, chang han nhu téc d¢ dong chay
va thé tich céng dan.

M6 hinh héa chat lugng nudc trong cac nut don vi luu trd tuan
theo cach tiép can tuong tu dugc st dung cho duong céng. Doi véi
cac loai nat khac khong c6 thé tich, chat lugng nudc thoat ra khoi
nut chi don gian 1a ndng d6 hon hgp ctia tat ca nude di vao nut. Nong
do chat 6 nhiém trong ca tuyén céng va nat luu tri sé bi giam bdi
phan ting phan ra bac nhat néu hé s6 phan ra bac nhat cua chat 6
nhiém khac khong.

5.3.8. Biéu dién LID

Céc diéu khién LID dugc biéu dién bang su két hgp cua cac l6p
theo phuong diing c6 thugc tinh dugc xac dinh trén co sd don vi di¢n
tich. Diéu nay cho phép cac LID c6 cung thiét ké nhung pham vi bao
phu khac nhau dé dang dugc dat trong cac tiéu luu vyc khac nhau
cua khu vuc nghién ctiu. Trong qud trinh mo6 phong, EPA-SWMM
thuc hién cin bang do 4m dé theo doi lugng nudce di chuyén gita va
dugc luu trii trong moi 16p LID. Vi du, céc 16p dugc st dung d€ lap
mo hinh 6 tri sinh hoc va cac dudng dan dong chay gitia ching dugc
thé hién tai Hinh 5.5. Cac 16p khac nhau c6 thé bao gom nhu sau:

- Ldép bé mat tuong tng véi bé mat dat (hoac mat duong) nhan
lugng mua va dong chay truc tiép ti cac khu vuc dat phia thugng
luu, luu trit dong chay du thiia vao trong khu vuc triing va tao ra
dong chay bé mat di vao HTTN hodc chay vao cac khu vuc phia
ha luu.

- Lép mat dudng la 16p bé tong x6p hodc nhya dudng dugc st
dung trong cac hé thong mat dudng thdm nudc lién tuc, hodc la



Hudng dan ky thuat cac giai phap trit nuéc mua gidm ngap do6 thi|119

cac khai lat va vat liéu don dugc st dung trong cac hé thong mo-
dun.

Lép dat 1a hon hop dat ky thuat dugce st dung trong cac 6 tri
sinh hoc d€ ho trg sy phat trién cta thuc vat. N6 cting c6 thé la
mot 16p cat dugce dit bén dudi 16p via he d€ cung cip chit nén va
loc.

Lép luu trii 1a mot 16p da ddm hodc soi cung cdp kha nang luu
tri trong cac 6 trd sinh hoc, mat dudng xop va hé thong ranh
tham. Doi v6i mot thung mua, né chi don gian 1a thung chua.

HTTN dan nudc ra khoi 16p chiia séi ctia cac 6 trii sinh hoc, hé
thong via he thadm va ranh tham (thudng la cac 6ng c6 xé ranh)
vao moét khu vuc thoat nudc chung. Déi véi thuing chia nudc
mua, nd chi don gian la van thoat nudc & day thung trong khi
do6 doi véi viéc tach nudc mua ti mai nha thi d6 la hé thong 6ng
nudc va 6ng xa, do 1a hé thong mang x6i va 6ng xa trén mai nha.
Lép tham thoat nudc duge dat gitia 16p dat va mai nha trong
mot mai nha xanh véi muc dich la chuyén bat ky lugng nude nao
thoat qua 16p dat ra khoi madi nha.
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Mura . . Dong chay
Dong chay Boc hoi mit
tran 1 f T ‘
4

Lép miit / Tham

7 A {
Lép dat Loe

Vung trir nwéc

Cong ngim

Thim
Hinh 5.5 So d6 khai niém cua 6 trii sinh hoc trong LID

Bang 5.1 Cac 16p st dung d€ mo phong cac loai ky thuat LID

Hé Tham
Loai LID Bémit | Viahe | Dit Trii | thong | thoat
thoat nudéc
O trit sinh hoc X X 0 0
Vudn mua X X
Ma4di nha xanh X X X
Via hé thim X X 0
Ranh thdm X
Thung chtia
) X X
nudc mua
Ngat két noi
/. \ X X
mai nha
Ranh thuyc vat X
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5.4. TRINH SOAN THAO LID

LID Control Editor (trinh soan thao diéu khién LID) (Hinh 5.6)
dugc su dung d€ thiét lap cac diéu khién phat trién tic dong thip

nham moé phong qua trinh tri, thim va béc hoi cua dong chay tran
tai ti€u luu vuc nghién ctiu. Diéu khién LID dugc thiét ké theo co s6&
dién tich don vi nén n6 cé thé dugc bo tri trong bét ky tiéu luu vuc
nao, voi cac kich ¢ hodc s6 14n 1dp lai khac nhau. Cac truong trong
LID Control Editor dugc thé hién trong Bang 5.2.

LID Control Editor
Control Name:  Planters Surface | Seil Storage | Drain
- - Thickness 12
LID Type: Bio-Retention Cell - (in. or mm)
Porosity
{volume fraction) 03
it Field Capacity 02
{volume fraction) ’
Soil Wilting Point 01
{volume fraction) %
Storage -
Drain® Conductivity 05
(in/hr or mm/hr) :
Conductivity 100
Slope
“Optional Suction Head 35
(in. of mm) '
o) (o

Hinh 5.6 Minh hoa trinh soan thao diéu khién LID

Bang 5.2 Y nghia cc trudng ctia trinh diéu khién LID
STT | Tén truong Dién giai
| | Tén diéu khién | Tén duge sir dyng dé xé4c dinh diéu khién LID
(Control Name) | cu thé.
Loai LID tong quét dugc dinh nghia (6 trit sinh
) Loai LID hoc, Yu’f)’tl mua, mai nha xanh, ranh thim, via
(LID Type) he tham nudc, thung chira nude mua hodc ranh
thap thyc vat).
Chung bao gdm céc 16p sau day, tiry thude vio
3 | Caclépxirly |loai LID dugc chon: Bé mdt, mdt dwong, ddt,
luu trix, thoat nuwoc, tham thoat nuoc.
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Lép bé mat (Surface Layer)

Trang Lép bé mdt ctia LID Control Editor (Hinh 5.7) dugc su
dung d€ mo ta cac thudc tinh bé mit cta tit ca cic loai diéu khién
LID ngoai trti thung chtia nuéc mua. Thuoc tinh 16p bé mét bao gom
cac thong s6 dugc dién ta trong Bang 5.3.

Soil Storage Drain
Surface Pavement
"Chiéu cao go" | Berm Height 0.0
(in. or mm)

"Ty 1¢ thuc vat" Vegetation Volume 0.0

Fraction
"Hé s6 nhdm bé mat" Surface Roughness (0.1
(Mannings n)
"Po6 déc via he" Surface Slope 1.0
(percent)

Hinh 5.7 Trinh nhép cac thong s6 16p bé mat
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Bang 5.3 Y nghia cac thudc tinh 16p bé mit

STT

Thong tin vé 16p bé mat

Chiéu cao go/D9¢ sdu luu trii (Berm Hight)

Khi 4p dung tudng hodc g chan thi d6 do siu t6i da ma nudc c6 thé
dong lai phia trén bé mat cua giai phap LID trudc xudt hién dong

! chay tran (tinh bing inch hodc mm). D6i v6i loai LID Ngdt két ndi
trén mdi nha thi do6 la do sau trién triing cia mai nha va d6i véi Ranh
thdp thuc vat thi d6 la chiéu cao ctia mdt cat ngang hinh thang.

Ty 1é thé tich thuc vat (Vegetation Volume Fraction)
Phan thé tich ndm trong d¢ siu luu tri dugc chiém ché badi tham

5 thuc vat. Day la thé tich chiém gii bai than va 14, khong phai dién
tich bé mat ctia chiing. Thong thudng ¢ thé bd qua thé tich nay,
nhung trong mot s6 truong hgp ty 1é nay cao dén 0,1 dén 0,2 d6i
v6i khu vuc ¢6 thuc vat phat trién day dic.

P nham bé mat (Surface Roughness)

3 Hé s6 nham Manning (n) doi v6i dong chay tran trén bé mat dat,
mat dudng, mai nha hodc ranh thép thuc vat. Khai bdo gia tri bang
0 cho céacloai LID khéc.

D¢ doc bé mat (Surface slope)

4 | Do doc (%) ctia bé mat mai nha, bé mét via hé hodc ranh thap thuc

vat. St dung 0 cho cac loai LID khac.
D¢ doc mai ranh thip (Swale Side Slope)
Do d6c mai 2 bén mat cat ngang ctia ranh thap thuc vat. Gid tri nay

5 bi bd qua doi véi cac loai LID khac.

Néu gid tri do nhdm bé mdt hodc Do déc bé mdt bang 0 thi bdt ky lugng
nudc dong nao vugt qua do sau luu trii bé mdt dugc gia dinh la tran
hoan toan khéi diéu khién LID trong mot bui6c thdi gian tinh todn.

Lop mat dwong (Pavement Layer)

Trang Lép mdt dudng cua LID Control Editor (Hinh 5.8) cung cap
cac gia tri cho cac thudc tinh sau ctia loai LID mat dudng thdm nudc.

Trang nay chi hién thi khi chon dp dung loai LID mat dudng tham.
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Soil Storage Drain
Surface Pawvement
"D¢ day l6p gach lot" Thickness
(in. oer mm)
"Tyleréng’ | Void Ratio
(Voids / Solids)
"% hé s6 khong thdm" Impervious Surface
Fraction
"Hé s6 thaim" Permeability 50

(in/hr or mm/hr)

"Hé s6 tic nghén" Clogging Factor

Fegeneration
Interval (days)

L

Regeneration
Fraction

Hinh 5.8 Trinh nhip cac thong s6 16p mat duong

Y nghia clia céc thong s6 trong 16p mat dudng dugc trinh bay trong
Bang 5.4 nhu sau.

Bang 5.4 Y nghia cac thudc tinh 16p mit duong

STT Thong tin vé 16p via he

D¢ day (Thickness)

1 Do day ctia 16p mit duong (inch hodc mm). Gia tri dién hinh tu
4 dén 6 inch (100 dén 150 mm).

Ty s6 rong (Void ratio)

Thé tich 16 rdng so véi thé tich chit rdn cia bé mit duong doi
2 v6i moi truong vat liéu lién tuc hodc vat liéu san 1ap dugc su
dung trong cac hé théng mo-dun LID. Gia tri dién hinh ti 0,12

dén 0,21. Luu y: d0 rong = ty s6 rong / (1 + ty s6 rong).
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STT Thong tin vé 16p via he

Ty 1¢ bé mat khong thim (Impervious Surface Fraction)

Ty 1é vat liéu lat khong thdm nudc trén tdng dién tich cho cac
hé thong md-dun LID; Gan gia tri 0 d6i v6i hé thong mét duong

x0p lién tuc.

Tinh thim (Pearmeability)
Toc do tham clia bé tong hoac nhya duong doi véi cac vat liéu

moi trudng lién tuc hodc do dan thuy luc déi véi vat liéu san lap
(s0i hodc cat) dugc st dung trong cac hé thong mo-dun LID (tinh
bang in/gi¢ hoac mm/gid). T6c do thim cua bé tong x6p hodc
nhya dudng mdi rat cao (vi du: hang tram in/gi®) nhung c6 thé
giam dan theo thdi gian do bi tic nghén bai cac hat min trong

dong chay tran.

Hé s6 tic nghén (Clogging Factor)

Lugng thé tich dong chay tran dugc xt ly d€1am tac nghén hoan
toan 16 rong cta 16p mat dudng. Gan gia tri 0 néu bd qua su tic
nghén. Tac nghén lam giam dén tinh thim cta mit dudng va
tuong quan truc tiép véi thé tich lay tich clia dong chay tran
dugc xt ly

Néu udc tinh s6 nam can dé€ hé thong bi tic hoan toan (Yclog),
hé s6 tic nghén c6 thé dugc tinh nhu sau:

CF = Yclog*Pa*CR*(1 + VR)*(1 - ISF)/(T*VR)

Trong do: Pa la lugng mua hang ndm, CR 1a ty 1¢ hap thu cta
mdt duong (dién tich dong goép dong chay vao mat duong chia
cho dién tich ctia chinh mit dudng), VR la hé s6 rong cua hé
thong, ISF 1a ty 1¢ bé mat khong tham nudc, va T 1a do day 16p
mat dudng.
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STT Thong tin vé 16p via he
Hé s6 tic nghén (Clogging Factor)

Vi dy, gia st phai méit 5 ndm d€ lam tac hé thong via he x6p
lién tuc tai mdt khu vyc c6 lugng mua hang ndm la 0,9 m/
ndm. Néu mit dudng day 0,15 m, c6 ty 1é rong la 0,2 va chi thu
dugc dong chay tu chinh bé mat ctia nd, thi hé s6 tic nghén la
0,15x0,9x(1+0,2)/6/0,2 = 0,135.

Khoang thoi gian tai tao (Regeneration Interval)

S6 ngay ma l6p mat duong dugce phép tic nghén trudce khi kha
6 | ndng thim cua né dugc phuc hoéi, thuong la bang cach hat bui
bé mat ctia nd. Gén gid tri 0 (mdc dinh) dé chi ra rang khong xay

ra qua trinh tai tao tinh tham.

Ty 1¢ tai tao (Regeneration Fraction)
La ty 1¢ ma tinh thdm ctia mdt duong dugc phuc hoi khi dat dén

mot khoang thai gian phuc hoi. Gia tri mdc dinh la 0 (khong

7
khoi phuc) trong khi gid tri 1 biéu thi khoi phuc hoan toan gia
tri d6 tham ban d4u. Khi xay ra qua trinh tai tao, médt duong lai
bat dau tic nghén véi t6c do dugc xdc dinh bdi Hé s6 tac ngheén.
Lép ddt (Soil Layer)

Trang Lop ddt ctia LID Control Editor (Hinh 5.9) mo ta cac thudc
tinh ctia hon hgp dat ky thuat dugc st dung trong céc loai LID 6 trit
sinh hoc va 16p cat tuy chon bén duéi via he thaim nudc. Nhiing
thudc tinh nay dugc dién gii trong Bang 5.5.
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"Do day l6p dat" | Thickness 100
(in. or mm)
"D rong" Porosity 0.5
(wvolume fraction)
"Hé s6 phan rong (F|EIId Capfacllctg ) 0.2
khong nuéc” volume fraction
"% khong thdm”" Wilting Point 0.1
(wolume fraction)
"He s& thim”" (;.Dnductivit_y 20
(in/hr or mmJyhr)
"D déc thim" Conductivity 10.0
Slope
Sucti Head
"P6 sdu hut nuéc’ | oo oo 10
{(in. or mm)

Hinh 5.9 Trinh nhap cac thong s6 16p dat

Bang 5.5 Y nghia cac thudc tinh ctia 16p dat

STT Thong tin vé 16p dat

D¢ day (Thickness)

Do day cta 16p dit (inch hodc mm). Gia tri dién hinh tii 18 dén
1 36 inch (450 dén 900 mm) d6i v6i vudn mua, cdy trong trén
duong pho va 6 trit sinh hoc, nhung chi tit 3 dén 6 inch (75 dén

150 mm) d6i v4i mai nha xanh.

D¢ xop (Porosity)

2 | Ty lé tuong doi gitia thé tich khong gian 16 rong so véi tong thé
tich dat.

Kha nang giit nudc (Field Capacity)
Thé tich nudc 16 rdng tuong doi so véi tdng thé tich sau khi dat

dugc thoat nudc hoan toan. Dudi mic nay sé khong xay ra hién
tugng thoat nude theo phuong thing ding qua 16p dit.
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STT

Thong tin vé 16p dat

Diém ciy héo (Wilting Point)

Thé tich nudc 16 rong tuong déi so véi tong thé tich d6i véi dat
kho. B¢ 4m ctia dit khong thé giam xudng dudi gisi han nay.

D¢ dan (Conductivity)

Do dan thuy lyc doéi véi dat bao hoa hoan toan (in/gid hodc
mm/gio).

D¢ déc 9 dan (Conductivity Slope)

Do doc trung binh ctia duong cong Log (dd dan) so v6i dd 4m
cua dét (d6 rong trit 6 dm, khdéng c6 don vi). Cac gia tri dién
hinh nam trong khoang tit 30 dén 60. C6 thé udc tinh ti phan
tich kich thuGc hat dat tiéu chudn 1a 0,48*(% cat) + 0,85%(% sét).

Chiéu cao hut (Suction Head)

Gia trj trung binh ctia Iyc hut mao dan ctia dit doc theo bé mit

uét (in hodc mm). Pay la tham s6 dugc st dung trong mé hinh

thim Green-Ampt.

Lop lwu trie (Storage Layer)

Surface Pavement
Soil Storage Drain
"Bé day 16p trii" Thickness E‘E
(in. or mm)
"Ty 1é phan réng" Void Ratio 0.75

"H¢ s6 tic nghén (rac)" Clogging Factor 0

(Voids / Solids)

"Van téc thim" Seepage Rate 13
(in/hr or mm/hr)

Hinh 5.10 Trinh nhép cac thong sd 16p luu trii
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Trang Lép luu trit ctia LID Control Editor (Hinh 5.10) mo ta cac
thudc tinh ctia 16p da ddm hodc so6i dugc st dung trong cac 6 trii sinh
hoc, hé thong via hé tham nudc va ranh thdm duéi dang 16p luu trii/
thoat nudc duédi day. N6 ciing dugc st dung dé€ chi dinh chiéu cao
cua thung mua (hodc bé chia nudc).

Céc truong dii liéu cta trang Lép luu trit dugc mo ta trong Bang
5.6 nhu sau.

Bang 5.6 Y nghia cac thudc tinh 16p luu trit

STT Thong tin vé 16p luu trid

D¢ day (Thickness)

bay la d¢ day ctia 16p soi hodc chiéu cao ctia thung chiia nudc mua
1 | (inch hodc mm). Cac 16p da dam va soi thuong day tu 6 dén 18 inch
(150 dén 450 mm) trong khi cac thung chtia nuéc mua danh cho gia
dinh don 1é c6 chiéu cao tii 24 dén 36 inch (600 dé€n 900 mm).

Ty s6 do rong (Void Ratio)

Ty 1é tuong ddi gitia thé tich ctia 16 rong so véi thé tich chat ran trong

16p. Céc gid tri dién hinh ndm trong khoang tit 0,5 dén 0,75 d6i v6i cac
16p s6i. Luu y rang Do rong = Ty s6 rong / (1 + Ty s6 rong).

Toéc ¢ thim (Seepage Rate)

T6c do nudc thdm vao dét (tinh bing in/gid hodc mm/gis). bay
thuong la D dan thiy luc bdao hoa caa tiéu luu vic xung quanh néu
sti dung qua trinh thdm Green-Ampt hodc Téc do thdm téi thiéu
doi véi qua trinh thaim Horton. Néu c6 san hoac 16p 16t khong tham
nudc bén dudi 16p thi gia tri nay bang 0.

Hé¢ s6 tac nghén (Clogging Factor)

Toéng thé tich dong chay tran dugc xu ly cAn d€ lam tic nghén hoan
toan phan day cua 16p chia cho thé tich réng ctia 16p. St dung gia tri
0 d€ bo qua sy tac nghén. Su tac nghén lam giam t6c d6 thim tuong
quan truc tiép véi thé tich lay tich ctia dong chay tran dugc xt ly va
chi ¢ thé quan tam d6i véi trudng hgp ranh thim c6 ddy thim nudce
va khong c6 cong thodat. Tham khao trang Ldp mdt dudng d€ c6 thém

thong tin vé Hé s6 tac nghén.
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STT

Thong tin vé 16p luu trit

Do che phu (Covered) - chi dp dung cho Thiing chiic nuéc mua

Dé chi dinh thung chtia nudc mua c6 dugc che phu hay khong. Mot
thliing chiia nudc mua cé mai che khong nhan dugc lugng mua truc

tiép.

Lop thoat nuoc (Drain Layer)

L&p luu trii cta cac gidi phap LID c6 thé c6 mot hé thong thoat

nudc tuy chon dé thu gom nudc chay vao 16p va chuyén dén cong
thoat nudc thong thuong hodc vi tri khac (c6 thé khac véi ddu ra cta
ti€u luu vuc ctia gidi phap LID). Dong thoat nay ciing c6 thé dugc
dua trd lai khu vuc thim nudc cta tiéu luu vuc cuaa giai phap LID.
Cao trinh c6ng thoat c6 thé dugc bé tri cao hon cao trinh day 16p luu
trii d€ giti lai mot phan lugng dong chay tran (sau d6 dugc thim hét)
trudc khi tran ra ngoai qua cdng thoat. Di véi loai LID Ngat két ndi

trén mdi nha, hé thong thoat nudc bao gom cac mang x6i va 6ng xa

ctia mai nha c6 kha nang van chuyén téi da.

Trang Thodt niiéc cua LID Control Editor (Hinh 5.11) mo ta cc
thudc tinh ctia hé thong thoat nudc ctia giai phap LID.

"Hé¢ s6 dong chay"
"Hé s6 mi"

"Khoéng cach dat 6ng cach day"

Surface
Soil

Storage

Flow Coefficient™

Flow Exponent

Offset (in or mm)

Open Level (in or mm)

Closed Level (in or mm)

Control Curve

*Flow is in in/hr or mm/hr: use 0 if

I

there is no drain.

Drain Advisor

Pavement
Drain

LIl

Hinh 5.11 Trinh nhép cac thong sd 16p thoat nudc
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Y nghia ctia cdc truong nhép di liéu cta Lép thodt nudc dugc
mo ta trong Bang 5.7.

Bang 5.7 Y nghia cac thudc tinh 16p thoat nudc

STT Thong tin vé 16p thoat nudc
Hé s6 va hé s0 mii luu lugng (Drain Flow Coeflicient and

Drain Flow Exponent)

Hé s6 luu lugng C va s6 mi n xac dinh toc do dong chay qua
c6ng nhu la mot ham cua chiéu cao muc nuéce dugc luu trit nam
phia trén chiéu cao chénh léch day cong. Phuong trinh sau day
dugc st dung d€ tinh t6c d¢ dong chay nay (trén mot don vi
dién tich cua don vi LID):

q =Ch"

Trong do, g la luu lugng xa (in/gié hodac mm/gis), h la do cao
vung bao hoa trén hé thong thoat (in hodc mm). Gia trj tiéu
chuén cta n sé la 0,5 (lam cho hé thong thoat hoat dong nhu
mot O6ng théng). Luu y rang don vi cta C phu thudc vao hé
thong don vi dugc stt dung cling nhu gia tri dugc gan cho n.
Néu 16p khong c6 cong thoat thi khai bao C bang 0.

Chiéu cao chénh léch day cong thoat (Drain Offset Height)

2 | DPay la chiéu cao ctia dudng thoat nudc nam phia trén day ctia

16p trii hodc thung chiia nuéc mua (in hodc mm).

Do tré thoat nuéc (Drain Delay) - chi cho thung mua

S6 gio khong mua trude khi thoat nude trong thiing mua dugc
md (duong thoat nude dugce gia dinh dong khi mua bat dau).
Gia trj 0 biéu thi ring dudng thoat nudc cua thung luén mé va

thoat nudc lién tuc. Tham s6 nay bi bo qua doéi véi cac loai thuc
hanh LID khac.
Kha nang dong chay (Flow Capacity) - chi danh cho loai LID

ngat két noi trén mai nha
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STT Thong tin vé 16p thoat nudc
Dy la téc do dong chay t6i da ma mang x6i va 6ng xa ctia mai

nha c6 thé xti ly (tinh bing in/gid hodc mm/gio®) trude khi tran.
Day la thong s6 thoat nudc duy nhat dugc stt dung cho loai LID
ngat két n6i mai nha.

Muiic o mé (Open Level)

Chiéu cao (tinh bang inch hodc mm) trong l6p luu trii ctia cdng

thoat lam cho cong tu dong mé khi muc nude dang cao hon né.
Gia tri mac dinh 1a 0 c6 nghia la tinh nang nay bi tat.

Muiic d¢ dong (Closed Level)

Chiéu cao (tinh bang inch hodc mm) trong Lép luu tri ctua

cong lam cho cong tu dong dong khi muc nudec giam xudng
dudi mic dé. Gia tri mic dinh 12 0.
Pudng cong diéu khién (Control Curve)

Tén ctia Puong cong diéu khién tuy chon diéu chinh luu lugng
nudc thoat dugc tinh toan dudi dang ham cta cdt nude phia

trén cong. D€ tréng néu khong ap dung.

Lop tham thoat nuoc (Drainage Mat)

Mai nha xanh thuong chiia mét tdm hodc tham thoat nuéc nam
bén duéi 16p dat va bén trén két cdu mai. Muc dich ctia né la chuyén
bat ky lugng nudc nao thoat qua 16p dat ra khoi mai nha. Trang
Thdm thodt nudc cta LID Control Editor (Hinh 5.12) cho giai phap
mai nha xanh liét ké cac thudc tinh ctia 16p nay bao gom:

+ D¢ day

Do day cta tdim hodc tham (inch hoac mm). N6 thuong dao
dong trong khoang tii 1 dén 2 inch (25,4 dén 50,8 mm).

+ Tysérong

Ty 1é thé tich rong trén tong thé tich trong tham. N6 thuong
nam trong khoang tii 0,5 dén 0,6.
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+ Do nhdam

bay la hé s6 nham Manning (n) dugc st dung dé tinh téc do
dong chdy ngang cta nudc thoat qua tham. N6 khong phai la thong
s6 ky thuat tiéu chudn ctia san phdm do nha san xuat cung cdp va do
do phai dugc uéc tinh. Cac nghién ctiu lap mo hinh trudc day da de
xudt stt dung gia tri tuong d6i cao, chdng han nhu tii 0,1 dén 0,4.

Surface Soil Drainage Mat
Thickness 3
(in. or mm)
Vooid Fraction 0.5
Roughness 0.1

(Mannings n)

Hinh 5.12 Trinh nhip cac thong s6 16p tham thoat nudc
Ldp logi bé 6 nhiém (Pollutant Removal)

Trang Loagi bé 6 nhiém cta LID Control Editor (Hinh 5.13) cho
phép ngudi dung chi dinh muc d¢ loai boé chit 6 nhiém bang diéu
khién LID khi dong chay di ra khoi giai phdp LID qua céng thodt
nudc bén dudi. Vi vdy, nd chi ap dung cho cac thyc hanh LID c¢6
cong thoat nudc bén duéi (6 tri sinh hoc, via heé tham, ranh tham va
thiing chtta nuéc mua).

Trang nay chtta mot luéi nhap di liéu véi cac tén chat gay o
nhiém cta du an dugc liét ké trong mot cot va phan tram loai bo ma
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moi don vi LID nhén dugc trong cft thid hai c6 thé chinh stia. Néu
gia tri phan tram loai bé bi bo tréng thi gia tri dé dugc coi la 0.

Surface Soil Storage
Drain Pollutant Removals
Pollutant % Removal
T55 10
Qil 15

Enter percent removal for pollutants in
underdrain outflow.

Hinh 5.13 Trinh nhip cac thong s6 16p loai bo 6 nhiém

Viéc loai bo chi dinh trén trang nay dugc ap dung cho céng thoat
nam bén dudi ctia cong trinh LID khi dua dong chay vao mét tiéu luu
vuc hodc vao mot nat ctia mang ludi thoat nudc. Chung khong ap
dung cho bat ky dong chay tran bé mat nao thoat ra ti cong trinh LID.

Vi du: Néu dong chay tran dugc xt ly bdi cong trinh LID c6
nong do TSS la 100 mg/L va ty 1€ loai bo 1a 90%, néu dong chay tran
c6 luu lugng la 141,5 lit/s chay tli cong thoat ctia LID vao nut trén
mang luéi thoat nudc sé dong gop tai lugng vao nut la 100x(100-90)
x141,5/100 = 1.415 mg/s. Ngoai ra, néu cong trinh LID c6 dong chay
tran bé mdt 1a 28,3 lit/s thodt vao cung mot nuat, tai lugng tit dong
chay nay sé la 100x28,3 = 2.830 mg/s.
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5.5. UNG DUNG EPA-SWMM MO PHONG CAC GIAI PHAP LID
5.5.1. Mo ta bai toan

Vi du nay trinh bay cach st dung EPA-SWMM dé€ danh gia hiéu
qua thuy luc cac gidi phap LID, nhu hé thong trii nuéc mua phén
tan, nham kiém soat viéc tran dong trong mot khu dan cu da dugc
do thi héa. Cac giai phap LID dugc d4p dung gom ranh thim, ranh
thap/dai loc, 6 trit sinh hoc va via hé thim. Day la cac giai phap kiém
soat nudc mua tai nguén quy mo nhd, phan tan va chu yéu dua vao
qua trinh tham va luu trit d€ gidm tong lugng va dinh dong chay tran
ti cac tiéu luu vuc ra cdng, kénh, song va cai thién chat lugng nudc.

Luu vuc mé phong dugc minh hoa nhu trong Hinh 5.14. Cac
giai phap LID dugc bd tri nhu sau:

- 04 ranh thim (ving mau hong) sé dugc dit 6 moi bén ctia dudng
Dong - Tay 6 phan trén ctia khu vic nghién ctiu.

- Céc ranh thép/dai loc (mau xanh luc), sé dugc st dung dé kiém
soat dong chay tti cac16 S, M va M2, nam & phan phia Tay - Nam
cta khu vyc. Nhiing ranh nay sé dugc xay dung doc theo via he
dé kiém soat dong chay tu cac 16 dét trudce khi chdy vao ranh thu
nuac.

- Cac giai phap 0 trii sinh hoc dugc xay dung & cac cong vién 16
S4, S5 va S7 d€loc va tri nudc nhu ho chiia nho trudce khi xa ra
kénh.

- Cudi cung, phan via he tham dugc bo tri ¢ 16 S5 huéng Pong -
Nam nhdm kiém soat dong chay & 16 nay.
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¢ ; £l Subcatch

E . oyl o g e IMperdiousness
i 75 20.00

40,00

60.00

80.00

s Kénh twr nhién
— ('5!1; thodt nude

Dailgc
s Riinh thim

— Via hé thim

Hinh 5.14 Minh hoa vi tri b tri cac giai phap LID
5.5.2. Thiét 1ap mo hinh

Dién tich luu vic moé phongla 11,70 ha va dugc chia thanh 7 tiéu
luu vuc tu S1-S7. HTTN c¢6 tong chiéu dai 675 m, cao do cac nut tu
1.515,8 m dén 1.510 m.

(1) Thiét ldp ranh thdp/ddi loc

Céc ranh thdp nay dugc bé tri tai cac tiéu luu vuc S3 va S$4 véi
thong tin nhu Bang 5.8.

Bang 5.8 Cac thong so thiét ké ranh thap

Rinh thap
STT
Dién tich (ha) | Ryng (m) D9 siu trir (mm)
S3 0,032 125 300
S4 0,783 281 300
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Tiép theo, tién hanh khai bao thong s6 cac ranh thap trong

EPA-SWMM nhu sau:

LID Usage Editor

LID Control Mame

Detailed Report File (Optional) W X

I

[JLID Occupies Full Subcatchment

Area of Each Unit (sq ft or sq m) '_320

Number of Units f1 ] =
% of Subcatchment Occupied 2119
Surface Width per Unit (ft or m) _\'125

% Initially Saturated fo

% of Impervious Area Treated 50

% of Pervious Area Treated 50

Send Drain Flow To:
(Leave blank to use subcatchment cutlet)

[

[ Return all Qutflow to Pervious Area

Cancel Help

Hinh 5.15 Khai bao thong s6 ranh thip cho ti€u luu vuc S3

LID Usage Editer

LID Control Name

Detailed Report File (Optional) @ X

Ranhthap_______ I

[CJLID Occupies Full Subcatchment
Area of Each Unit (sq ft or sq m)
Number of Units

% of Subcatchrment Occupied
Surface Width per Unit (ft orm) 2

% Initially Saturated

% of Impenvious Area Treated

000

% of Pervious Area Treated

Send Drain Flow To:
(Leave blank to use subcatchment cutlet)

a4 I

[CIRetum all Outflow to Pervious Area

Cancel Help

Hinh 5.16 Khai bao thong s6 ranh thip cho tiéu luu vuc S$4

(2) Thiét lap ranh thdm cho tiéu luu viic

Cac ranh thap nay dugc bd tri tai cac ti€u luu vuc S1 va S2 véi

thong tin nhu Bang 5.9.
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Bang 5.9 Cac thong so thiét ké ranh tham

STT Rinh thap
Dién tich (ha) Rong (m) Do sau trir (mm)
S1 0,26 1.83 366
S2 0,26 1.83 366

Khai bao thong s6 bo tri ranh tham cho céc tiéu luu vuc S1 va S2
trong EPA-SWMM nhu sau:

LID Usage Editer b4
LID Control Name v [JLID Occupies Full Subcatchment
Area of Each Unit (sq ft or sq m) IE
Number cf Units il—= =
% of Subcatchment Occupied 4.1
Surface Width per Unit (ft or m) |1.828

% Initially Saturated 0

% of Impervious Area Treated |50
% of Penvious Area Treated [s0
Send Drain Flow Ta:
Q X (Leave blank to use subcatchment outlet)
Detailed Report File (Optional) =

[n

[ Retum all Qutflow to Pervious Area

Cancel Help

Hinh 5.17 Khai bao thong s6 ranh thim cho tiéu luu vuc S1

LID Usage Fditor

LD Cottr e [CJLID Occupies Full Subcatchment

Area of Fach LUnit {sq ft er cq m)

i
*

Number of Units

]

LID Aren i Y% of Subcatchment Uccupied 3.5

Surface Width per Linit {ft or m) 18
% Initially Saturated

% of Impervious Area Treated

% of Pervious Area Treated

L

Send Drain Flow To:

Detailed Regort Fie (Optianal) @ X (Leave blank to use subcatchment outlet)
ctai ort File (Optional

2 |

] Return all Outflow to Pervious Area

lII Cancel Help

Hinh 5.18 Khai bao thong tin ranh thim cho tiéu luu vuc S2
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(3) Thiét lgp mo hinh 0 trii sinh hoc

Céc 0 trii sinh hoc dugc bé tri & cac tiéu luu vuc S4, S5 va S7 vdi
cac thong tin nhu sau:

Bang 5.10 Cac thong so thiét ké 6 trii sinh hoc

STT O trir sinh hoc
Dién tich (ha) Rong (m) | D¢ siu triv (mm)
S4 0,36 64 800
SS 0,36 64 800
S7 0,36 64 800

LID Usage Editor

[J UD Occupies Full Subcatchment

X
Area of Each Unit (sq ft or s5q m) 3600

LID Control Name

Number of Units 1 ] =
% of Subcatchment Occupied 13.1
Surface Width per Unit (ft or m) 60

% Initially Saturated

o]
I

% of Impervious Area Treated
0

% of Pervious Area Treated

Send Drain Flow To:
(Leave blank to use subcatchment outlet)

A Retumn all Outflow to Pervicus Area

E Cancel Help

Detailed Report File (Optional) B X

Hinh 5.19 Khai bao thong tin 6 trii sinh hoc cho luu vuc $4
(4) Thiét lgp mo hinh via hé tham

Khai bao thong s6 cua via hé thdm vao ti€u luu vuc cta
EPA-SWMM nhu sau:
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LID Usage Editor X
LD Cocood Mariis LD Occupies Full Subcatchment
Area of Each Unit (sq ft or sq m)
Mumber of Units 1 I:
e - — )
- e % of Subcatchment Occupied 6@.e
UDArea oy
eyl > Surface Width per Unit {ft or m)
S 5 % Initially Saturated
{ NG P 1
: \ N Xofimpeviows reaiested [0 |
l : % of Pervious Area Treated o ]
Send Drain Flow To:
2 o 5 Ei b (Leave blank to use subcatchment outlet)
Detailed Report File (Optional)
|15 l
] Retum all Qutflow to Penvious Area
= [

Hinh 5.20 Khai bao thong tin via he thim cho luu vuc S5

Do luu vuc S5 ¢6 méat do DTH cao véi ty 1€ la 87,7%, nén bé tri
thém via he thim d€ giam dong chay tran nhu sau:

Bang 5.11 Cac thong so6 thiét ké via he tham

Via hé thim
STT 3
Dién tich (ha) Rong (m) Chiéu sau trir (mm)
S5 1,18 3 460

Chi tiét tép tin dau vao mé hinh EPA-SWMM mo phong cac
giai phap LID c6 thé tai vé tii website: https://stormwater.hydroware.
edu.vn/EPA-SWMM.

5.5.3. Két qua mo6 phong

Hinh 5.21 so sanh dudng qua trinh dong chay tran tai ctia ra
cta luu vyc nghién ctiu ting v6i tran mua thiét ké P=10 nam cho
trudng hop trude va sau khi DTH. Két qua cho thay luu lugng dinh
dong chay tran truéc khi DPTH (véi ty 1é dién tich khong thdm la
5%) la 0,43 m*/s. Sau khi PTH (v6i ty 1¢ dién tich khong tham 1a
56%), luu lugng dinh dong chay tran la 1,4 m*/s, tang 3,25 lan so
véi trudc DTH.
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1,6
= 1,2 - === Truéc DPTH Sau DTH
'é 0,8 -
< 04 - T
0 - | ——T ooeooaeo
0:00 1:12 2:24 3:36 4:48

Thoi gian (gio: phut)
Hinh 5.21 So sanh duong qua trinh dong chay tai clia ra
cua luu vuc trudc va sau khi PTH
Két qua tinh todn tac dong cua cac giai phap LID dén thé tich
va dinh dong chay tran bang m6 hinh EPA-SWMM dugc trinh bay
trong Hinh 5.21 va Bang 5.12.

o0
S

® % giam dinh luu luong ™ % giam thé tich

il

Rénh thip Ranh thim O trit sinh Via he Tong hop
hoc tham

& [*))
) ()

\®)
(=)

Ty 18 triét giam (%)

o

Giai phap LID

Hinh 5.22 Ty 1é triét giam luu lugng dinh va thé tich dong chay
tran theo cac phuong an ap dung LID
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Bang 5.12 Hiéu qua giam dinh va thé tich dong chay
ctia cac phuong an ap dung LID

st G | G | v | e | b

1 |Hién trang 1,4 2716,8 -

2 | Rénh thip 1,2 2716,8 14,3 0,0
3 |Réanh thim 1,28 25404 8,6 10,8
4 | O trit sinh hoc 0,92 1966,2 34,3 27,6
5 | Via hé thim 1,04 2143,8 25,7 21,1

Tong h
6 |4 3g Jf 5 0,57 1481,4 59,3 455

Két qua cho thdy, giai phap ranh thip cé hiéu qua thap trong
muc tiéu giam thiéu t6ng lugng dong chay tran, nhung dat hiéu qua
tot vé giam dinh dong chay 1a 14,3%.

Dai vé6i gidi phap ranh thim giup gidm 10,8% thé tich dong chay
va giam 8,6% dinh dong chay. Trong khi do, giai phap 6 tri sinh hoc
mang lai hiéu qua tuong doi cao giup gidm 27,3% thé tich dong chay
va gidm 34,3% dinh luu lugng.

Giai phdp via he thim gitp giam 21,1% thé€ tich va 25,7% dinh
luu lugng dong chay tai ctia ra.

Cuoi cuing, tong hgp cac giai phap LID (ranh thap, ranh thdm, 6
trii sinh hoc va via hé tham) giup gidm 45,5% thé tich dong chay va
giam 59,3% dinh luu lugng.

Tém lai, cac phuong an LID déu mang lai hiéu qua tot trong
viéc giam dinh luu lugng tai ctia ra, gép phan giam ngép lut khu vuc
ha luu. Riéng ranh thip khong cé tac dung giam téng thé tich dong
chay, chi gép phén giam dinh 1@, néu muon tang kha néng tri lai thi
phai lam cac go tran doc tuyén ranh théap.
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5.6. UNG DUNG EPA-SWMM THIET KE HO PIEU TIET
NUGC MUA

Vi du nay minh hoa cach thiét ké va danh gia ho diéu tiét nuéc
mua do6 thi bing mé hinh EPA-SWMM. Cac chtic ning tr, 16 thao
va dap tran sé dugc st dung d€ mé phong hé diéu tiét da muc tiéu,
dugc xay dung d€ chita dung tich duy tri chit lugng nudc (water
quality capture volume - WQCYV) va kiém soat dinh dong chay tran
tang lén do qua trinh DTH.

5.6.1. Mo ta bai toan

Luu vuc nghién ctu c¢6 dién tich 11,70 ha dugc chia thanh 7 tiéu
luu vuc ky hiéu tu S1-S7. Mang luéi thoat nude c6 tong chiéu dai
675 m, cao trinh nap hé ga tii 1515,8 m dén 1510,0 m. Két qua tinh
toan cho thay sau khi DTH dong chay tran san sinh tti khu viic nghién
ctu da cd su gia taing dang ké so véi trude khi DPTH (Bang 5.13). Do
do6 y tudng bo tri ho diéu tiét duge dé xuit d€ giam dinh dong chay
tran nham giam ngap cho khu vuc ha luu.

Béng 5.13 Luu lugng dinh tai ciia ra luu vuc trudc va sau khi PTH

Chu ky lip | Tong lwong | Luu lwong dinh Luu lwgng
lai (ndm) mua (mm) truwée khi PTH dinh sau PTH
(m?/s) (m?/s)
2 249 0,12 0,95
10 43,4 0,21 1,76
100 93,2 0,89 4,64

Bén canh nhiém vu diéu tiét luu lugng xa theo yéu cdu, cong
trinh h6 con ¢é nhiém vy 6n dinh thé tich trii nham duy tri chat
lugng nudc (WQCV). WQCV dugc dinh nghia 1a mot thé tich phu
hgp dé luu trii lai h6 trong moét khoang thoi gian da dai nham dat
dugc muc tiéu loai bd chat 6 nhiém. Thé tich luu trit cin thiét va thoi
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gian thdo nudc thay ddi tuy theo cac chinh sach kiém soat nudc mua
khéac nhau [65].

Hinh 5.23 Vi tri bo tri ho diéu tiét cho luu vuc da PTH

Trong vi du nay, thé tich WQCV phai dugc xa hét sau thai gian
40 gig, trong thadi gian d6 mot phan dang ké cac chat 6 nhiém dang
hat c6 trong nudc mua do thi dugc loai bo. Cudi cuing, vi ly do an
toan, cao trinh ho6 1,8 m dugc xem xét cho phuong an thiét ké cuoi.
Cac tran mua nho (chu ky ldp lai 2 ndm) va cac tran mua 16n (chu ky
1dp lai 10 va 100 ndm) sé dugc tri lai trong cac phan riéng biét cta
ho chta. Ca hai phan nay cua hé diéu cé dang lang tru hinh thang.
Vi tri ctia ho diéu tiét trong khu vuc nghién ctiu dugc thé hién trong
Hinh 5.23.

5.6.2. Mo ta hé thong

Céc thanh phan chinh dugc stt dung dé€ thiét ké ho chiia trong
EPA-SWMM la cac don vi trit “Storage Units” cung véi clia xa 1a 16
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thoat “Orifice” va ngudng tran “Weir”. Ba thanh phan nay dugc mo
ta nhu sau:

(1) Bon vi trix

Storage Unit SU1
Property Value
Name SuU1 : A
X-Coordinate 471427 L
Y-Coordinate 458.889
Description
Tag
Inflows NO
Treatment NO
Invert EI. 1510.6
Max. Depth 1.8
Initial Depth 0
Surcharge Depth 0
Evap. Factor 0
Seepage Loss NO
Storage Curve TABULAR
I R
Coefficient 1000
Exponent 0
Constant 0
Curve Name su1 v
User-assigned name of storage unit

Hinh 5.24 Khai bao don vi trii trong EPA-SWMM
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Céc don vi trit trong EPA-SWMM dugc moé hinh héa nhu cac
nut. Chung tuong tu nhu cac nat két n6i HTTN nudc nhung c6 mot
s6 diém khac biét co ban: thé tich trit dugc mo ta bang dudng cong
trit “Storage Curve”, hé s6 boc hoi “Evaporation Factor” cé thé dugc
dinh nghia va chiéu sau tri t6i da “Maximum Depth of storage” la
thong s6 can dugc xac dinh.

Duodng cong trii: Dudng cong nay xac dinh hinh dang ctia don vi
trii bang cach mo ta su bién thién dién tich bé mat ctia hod chia theo
chiéu sau muc nudc. buong cong nay dugc EPA-SWMM tich hop
dé tinh toan thé€ tich nudc tri nhu Ia mét ham theo chiéu sau muc
nudc. N6 c6 thé dugc xac dinh cho mo hinh duédi dang phuong trinh
ham hodc duong cong dang bang (di liéu do sau - dién tich).

Hé s6 bdc hoi: Hé s6 nay duge gan bang 1 néu qua trinh trinh
tinh toan bao gom ca qua trinh boc hoi tit hé chia. Di liéu boc hoi
dugc khai bao cho md hinh thong qua Trinh soan thao Khi hiu cta
EPA-SWMM (EPA-SWMM'’s Climatorogy Editor). Gia tri mac dinh
cho tham s6 nay 1a 0, ngu y rang qua trinh bdc hoi bi bo qua.

Do sau t6i da: D sdu tbi da clia don vi trid phai dugc xac dinh
va khong nén st dung gia tri 0 mac dinh. Néu do6 sau ctia don vi tri
khong dugc xac dinh, mo6 hinh sé hiéu rang don vi trii ¢6 d6 sau
bang 0 ngay ca khi duong cong luu trit da dugc khai bao hodc cong
dan nudc da dugc két ndi v6i két ciu tri. Néu do sau I6n nhat trén
dudng cong trii thap hon do sau tdi da, gia tri dién tich cudi cung
trén duong cong sé dugc ma rong ra bén ngoai.

(2) L6 thodt “Orifices”

Lién két kiéu 16 thoat cia EPA-SWMM c6 thé dugc st dung dé
mo phdng dd maé cua ctia xa canh hodc ddy ctia ho chia. Nut thugng
luu ctia 16 thoét 1a don vi tri va nuat ha luu sé 13 nut néi két noi 16
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thoat v6i cong ha luu. Cac thudc tinh cta 16 thoat cdn dugc xdc dinh
bao goém chiéu cao ctia né so véi ddy ctia don vi trii (invert offset),
loai 16 thoat (16 thoat bén hodc ddy), hinh dang (hinh chi nhét hodc
hinh tron va cac kich thudc tuong ting) va cac ddc tinh thay luc (hé s6
luu lugng va c6/khong c6 van mot chiéu dé ngan dong chay ngugc).

Orifice Or3 H
Property Value
Name t0r3
Inlet Node su1
Outlet Node )_out
Description
Tag
Type SIDE
Shape RECT_CLOSED
Height 0.08
Width 0.11
Inlet Offset 222
Discharge Coeff, 1.84
Flap Gate NO
Time to Open/Close 0
User-assigned name of orifice

Hinh 5.25 Khai bao 16 thoat trong EPA-SWMM
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Weir W1
Property Value
Name w1
Inlet Node (SUI
Outlet Node |J_out
Description -
Tag
Type | TRANSVERSE
Height 0.86
Length 0.53
Side Slope lo
Inlet Offset 1317
Discharge Coeff. 33
Flap Gate INO
End Contractions .0
End Coeff. o
Can Surcharge |YES
Coeff. Curve .
Roadway Weir
Road Width 0 .
Road Surface |PAVED
User-assigned name of weir

Hinh 5.26 Khai bio cac thong s6 dap tran trong EPA-SWMM

Lién két ki€u tran ctia EPA-SWMM c6 thé stt dung d€ mo ta do
m& phia trén ctia h6 dong vai tro la két cau chay tran. Tuong tu nhu
v6i két cdu 16 thoat, nut thugng luu ctia dap tran la don vi tri trong
khi nut ha luu két ndi dép tran véi mot cong ha luu. Cac déc tinh
cua “Dap tran” cin dugc xac dinh bao gom chiéu cao ctia dap so véi
day ctia don vi trit, hinh ddng ctia tran (ngang, ranh chi V hodc hinh
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thang), hinh hoc va cac dac tinh thuay luc ctia né (hé s6 luu lugng,
su co hep ¢ dau va c6 (khong c6) van moét chiéu dé ngidn dong chay
nguoc).

5.6.3. Thiét 1ap mo6 hinh

EPA-SWMM c6 thé dugc sti dung md phong ha tang trit nudc
mua dugc ap dung dé€ thu nhan dong chay tu cac trdn mua thiét ké
khéac nhau va thoat ra kénh tiép nhan véi luu lugng dugce kiém soat.
Vi du nay minh hoa cho cach thiét ké ho trii la moét quy trinh lap di
ldp lai trong d6 kich thudce ctia ho va cac ctia xa dugc thay déi dé dap
ung cac tiéu chi thiét ké va nhiing rang budc ctia cac tran mua thiét ké
dugc xem xét. Ba budc chinh dugc stt dung d€ thiét ké ho trit nudce la:

1. Udc lugng thé tich ddm bao chit lugng nudec (WQCV).

2. Xdacdinh quy mo6 dung tich trii va ctia xa d€ diéu tiét toc do thoat
cua WQCV.

3. Xac dinh quy md dung tich trii va ctia xa dé diéu tiét dinh luu
lugng xa ting véi cac tran mua thiét ké cé chu ky ldp lai 2, 10 va
100 nam.

Thiét ké cudi sé la don vi trii v6i hinh dang cu thé dugc xac dinh
theo vi tri, diéu kién khi hau va lugng mua, quan hé gitia chiéu sau
tri nudc va dién tich bé mat cta ho va két cau da cua xa d€ diéu tiét
cac kich ban dong chay khac nhau. Hinh 5.28 cho thay so d6 cia mét
ho chiia va cac ctia xa ctia nd dugc thiét ké dé kiém soat WQCV va
luu lugng dinh cho ba tran mua thiét ké. Hinh khoi lang tru hinh
thang xép chong 1én nhau nhu hinh vé sé dugc st dung trong vi du
nay; lang tru trén cung trén sé dung d€ diéu tiét cac tran mua l6n
(chu ky lap lai 10 va 100 nam) trong khi lang tru dudi sé diéu tiét cac
tran mua nho (WQCV va tran mua c6 chu ky ldp lai 2 nam).
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Chu y rdng luu lugng ctia cac tran mua khac nhau thuong dugc
diéu tiét bang cach két hgp cic 16 thoat va dap tran hon la st dung
mot clia xa duy nhat. Lo thoat 1 trong Hinh 5.28 diéu ti€t cho luu
lugng thoat cia WQCV; 16 thoat 1 va 2 diéu tiét cho luu lugng thoat
ctia dong chay tran tu trdn mua c6 chu ky lap lai 2 nam, 16 thoat 1, 2
va 3 kiém soat dong chay cho tran mua c6 chu ky lap lai 10 nam va
tat ca cac 10 thoat két hgp voi dap tran diéu tiét luu lugng thoat cta
tran mua c6 chu ky 1dp lai 100 ndm.

- Udc lugng dung tich duy tri chdt lugng nudc

WQCYV la thé tich dong chay tran t6i han dugc dugc st dé thiét
ké nang cip chat lugng co s& ha ting HTTN. Trong vi du nay st
dung phuong phap do UDFCD (2001) dé xuét dé xac dinh lugng tri
can thiét [58]. Cac budc sau day dugc st dung dé€ udc tinh WQCV
cho ho chta dugc thiét ké:

1 [
- Thoi gian thodt | /|
| mrée 40 gioy /
0.40 Thoi gian thoat 3
nwde 20 gid /
_ 0,35 I < Vi
= WOCY = a.(0,9F — 1,19+0,78i) LS /
‘L 0.30 6 gicr thoat mrde, a= 0,7 /
E' 12 gio thoat nwoc, a= 0,8 / / 4
E o5 24 gio thoat mroc, a= 0,9 / / /
=T 40 gidy thoat mede, a= 1.0 I~
- £ ' 4/
& 0,20 L
0.15 el =l ~. Thoi gian thoat
/ /;//-"" \ mrac 12 gidy
//_.'—"
0.10 2 e |
Thaoi gian thoat
0,05 nuée 6 gior
0.00 ‘

o o0l 02 03 04 05 06 07 08 09 10
Tong t¥ 1é bé mit khong tham (i=Ia/100)
Hinh 5.27 P4 thi xac dinh thé tich luu trii chat lugng nudc

Nguon: UDFCD, 2001 [59]
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Hinh 5.28 Phac hoa so @6 kich thugc can thiét
cua mot ho diéu tiét dién hinh

Xac dinh dién tich khong thdm nudc, c6 thé dua vao ty 1é (%)
dién tich PTH dugc xu ly bang anh vién tham. Bang 5.14 thé
hién dii liéu dién tich cac ti€u luu vuc va ty 1é dién tich khong
thdm cho vi du nay.

Bang 5.14 Dii liéu cac tiéu luu vuc sau khi PTH

Tiéu luu vie S1 S2 S3 S4 S5 S6 S7

Dién tich (ha) 1,84 1,92 | 1,51 | 2,75 1,94 | 0,80 | 0,94

Dién tich khong

thAm (%) 56,8 63 39,5 | 49,9 | 87,7 95 0
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2.

K¢ ti€p, tinh toan ty 1¢ (%) dién tich khong thim nuéc trung
binh cua khu vuc bang cach tinh trong s6 khéng thdm nudc cua
tuing tiéu luu vuc theo dién tich ctia né va chia cho téng dién tich
(11,70 ha) cta khu vyc nghién cttu. Phan tram dién tich khong
thdm nudc trung binh ctia khu vuc dugc xac dinh bang phuong
phap nay la 57,0%.

Budc tiép theo 1a xac dinh WQCV trong luu vyc tinh bang mm.
Gia st rang khu vuc trong vi du tinh toan ciia EPA-SWMM sé&
c6 thoi gian 40 gio dé thao hét nude. T Hinh 5.27, WQCV
tuong tng theo s€ la 5,84 mm. Do do, tong thé tich tri dé kiém
soat chat lugng nudc 1a bang tong dién tich luu vucla 11,70 ha *
WQCV (c6 gia trila 5,84 mm) sé bang 684 m°.

- Thiét ké hinh hoc va kich thudc ctia ho chiia

Hinh dang ctia don vi trii sé phu thudc vao cac quy dinh tai vi

tri ma ho chua sé dugc xay dung. N6i chung, nén téi da hoa khoang

cach gitia dau vao va dau ra ctia cong trinh; ty 1¢ chiéu dai va chiéu

rong tu 2:1 dén 3:1 la d. Vi du nay sé st dung ty 1¢ chiéu dai trén
chiéu rong 1a 2:1, do sau WQCV (h,) 1a 0,457 m va madi d6c ho la
4:1 (H:V). Hinh 5.29 cho th4y hinh dang cia WQCYV va cac phuong
trinh dugc phat trién duya trén ty 1é chiéu dai trén chiéu rong (2:1)
va mai doc ctia ho la (4:1). Cac budce dugc st dung d€ xac dinh kich

thudc caia WQCV la:
L3
Li=2L
s Ly= L 424k =2L,42-4h,
L. L, Ly=Ly+2 4k
rm:%.;,l
‘ y 0 2L, +(2Ly +84) - (L, +84))
i o Viger = 3 iy
. ¢ 3
b. .é‘ 1 1hl
L

Hinh 5.29 Kich thuéc hinh hoc ciia hd chiia
dam nhéan dung tich WQCV
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+ Thay cac thong s6 vao cac phuong trinh trong Hinh 5.29 ta tim
thdy gid tri L, = 26,21 m. Tuong tu L = 52,12 m, L = 56,08 m,
L .= 29,9 m.

+ Dinh nghia duong cong quan hé d6 sau va dién tich dé khai
bao trong mo6 hinh EPA-SWMM nhu sau: Tai d6 sau 0,0 m c6
dién tichla L *L, = 1.366 m?, tai d0 sau 0,45 m ctia c6 dién tich
[AL*L, = 1.675 m>

- Khai bao m¢t don vi trii trong mo hinh EPA-SWMM

So d6 thoat nudc cta luu vuc nghién ctiu dugc chuin bi sdn

chua c6 thém céu kién ho diéu tiét dugc st dung. Cac budc thiét lap
cdu kién trii (ho diéu tiét) dugc tién hanh theo cidc budc nhu sau:

1.

Quan hé dudng cong trii dugc dat tén SU1 dugc thiét lap theo
két qua tinh toan & trén dugc thé hién trong Hinh 5.29.

Sau dé mot nat ciu kién trii méGi dugc thém vao véi tén la SU1,
dugc thuc hién trén ban do6 khu vic nghién cttu nhu Hinh 5.30,
Hinh 5.31. Cac thudc tinh n6 dugc khai bdo nhu sau cho cau
kién trit SU1: Budng cong trit “Storage Curve” = Tabular “Dang
bang”, tén dudng cong SU1, d¢ sau ddt ho “Invert Elevation” =
1510,6 m (thap hon cao trinh nut thoat luu vuc 1,8m); do sau
muc nudc 16n nhat “Maximum Depth”= 1,8 m va do sau muc
nudc ban dau “Initial Depth” = 0;
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Storage Unit SU1
Property Value
Name Su1 i i |
X-Coordinate 147427
Y-Coordinate 458.889
-D;ripﬁon
Tag
Inflows NO
Treatment NO
Invert El 1510.6
Max. Depth 18
Initial Depth 0
Surcharge Depth '
Evap. Factor 0
Seepage Loss NO
Storage Curve TABULAR
e T | —
Coefficient 1000
Exponent 0
Constant 0
Curve Name SU1 v
User-assigned name of storage unit

Hinh 5.30 Cuia s6 khai bao cac thong s cho don vi trii SU1

[Starage Curve Editor
Curve Name

Iy

ey = Storage Curve Viewer x
() (m2) ‘g

0 1366 Storage Curve SUT

045 w5 ot

0.61 1826 w

RS i

18 4891 E ,

- -
_.lglo AR ) wlwl

10K BEE,

Copy To Prnt | [ Ciose |

Hinh 5.31 Quan hé giiia d0 sau va dién tich ho thiét ké

o>
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Hinh 5.32 Ban d6 khu vuc nghién citu véi ho diéu tiét SU1
- Xdc dinh kich thudc 16 thodt

Budc tiép theo la thiét ké kich thudc ctia xa ctia hé diéu tiét sao
cho toan by dung tich WQCV dugc thoat ra trong vong 40 gic. Ctia
xa c6 dang 16 thoat két n6i don vi tri véi ctia xd O, & phia ha Ivuu. L6
thoat nay co6 thé€ dugc dit & day hodc canh sudn cta don vi trit va c6
dang hinh tron hodc hinh chi nhat. Cac buéc sau day dugc st dung
dé xac dinh kich thudc 16 thoat d€ toan bd dung tich WQCV thoat
ra trong 40 gio.

1. Lo thoat canh (Orl) dugc thém vao gitia don vi trii (SU1) va nat
(J_out) dan dén nut clia xa. N6 ¢6 dang hinh chii nhat va cao
trinh day dugc gan biang 0, nghia la n6 c6 cing cao trinh véi don
vi trii. Hé s6 luu lugng dugc gia dinh gia tri médc dinh 1a 0,65.

2. Cac tuy chon vé budc thoi gian mo6 phong dugc thiét 1ap nhu
sau: budc thoi gian xuét két qua, thoi tiét uét va bude thoi gian
truyén tai mo phong la 15 gidy va budc mo6 phong thoi tiét kho
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la 1 gio. Thoi gian mo phdong phai dai hon 40 gio dé€ c6 thé danh
gia chinh xac hoat dong cua 16 thoat; trong vi du nay thoi gian
mo phong la 72 gio.

Kich thudc cuéi cung cta 16 thoat Orl dugc xac dinh bang cach
chay EPA-SWMM nhiéu lan st dung phuong phap dinh tuyén
“Dynamic Wave” dé thay ddi ldp lai kich thudc 16 cho dén khi
tim thdy kich thuéc lam can dung tich WQCYV trong khoang 40
gid. Déi véi moi lan chay, kich thudce cta 16 dugc thay ddi trong
khi van gitt d0 sau clia nudc ban diu trong don vi tri § do sau
cia WQCV 12 0,45 m. Cé thé gia dinh rang vé co ban, ho can khi
do6 sau nudc nho hon 0,015 m. Luu y luu lugng dong chay hinh
thanh ti cac tran mua roi xudng cac tiéu luu vic khong anh
hudng dén don vi trii trong phén nay cta vi du vi né khong dugc
két n6i véi HTTN.

Qua trinh nay dugc lap di lap lai dén khi xac dinh dugc kich

thudc ctia 16 thodt c6 chiéu cao 1a 0,091 m va chiéu rong 1a 0,076 m.

Két qua chi tiét dugc trinh bay trong bang sau.

Bang 5.15 Thiét ké 16 thoat cho dung tich WQCYV (OrI)

Lan lap 1 2 3 4
Chiéu cao (m) 0,051 | 0,076 | 0,076 | 0,091
Chiéu rong (m) 0,076 | 0,076 | 0,122 | 0,076
Khoéng cach day ho (m) 0 0 0 0
Heé s6 luu luong 1,84 | 1,84 | 1,84 | 1,84
Thoi gian thoat nudc (gio:phut) 53:58 | 43:21 | 27:07 | 40:12
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Orifice Orl B
Property Value
Name Orl
Inlet Node suU1
Outlet Node J_out
Description
Tag
Type 'SIDE
Shape |RECT_CLOSED
Height 0.09
Width 0.08
Inlet Offset o
Discharge Coeff. |1.84
Flap Gate no
Time to Open/Close o
User-assigned name of orifice

Hinh 5.33 Trinh khai bao cac thong s6 ciia 16 thoat Or1 trong
EPA-SWMM

- Xdc dinh kich thudc 16 thodt cho tran mua thiét ké P=2 nam

Luu lugng dong chay tran hinh thanh ti tran thiét ké chu ky lap
lai 2 nam sé 16n hon thé tich WQCYV thiét ké trong phén trudc. Do
do, thé tich cua ho trii phai duge mé rong va phai xdc dinh thém cta
xa méi. Ctia x& mdéi, dugc dit & do cao 0,45 m so v6i day bé, sé bat
dau xa khi lugng nudc chay tran tu bat ky tran mua nao vugt qua
dung tich WQCV. Ctia x& nay khong chi kiém soat luu lugng dong
chay dinh ctia trdn mua P = 2 ndm ma con kiém soat mot phan luu
lugng dong chay tu cac trdn mua thiét ké c6 chu ky ldp lai 16n hon 2
nam.
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Thé tich trii gia tdng theo yéu ciu sé dat dugc bang cich mé rong
cdc canh cta don vi trii nam phia trén cao trinh dung tich WQCV
trong khi van giti d6 doc cia mai ho la 4:1 (H:V) nhu thé hién trong
sad d6 luu vuc Hinh 5.32. Cac budc sau day sé trinh bay tém tat cach
thiét ké 16 thoat cho trdn mua cho chu ky lap lai 2 ndm.

1. Trudc tién, don vi tri dugc két ndi véi HTTN. Diéu nay c6 thé
dugc thuc hién bang cach thay déi cta xa ctua cong C11 thanh
SU1 va xda nut ctia xa ban dau O1.

2. Dién tich mat cat ngang ctia 16 thoat Or2 (A) dugc xac dinh bang
phuong trinh tinh todn luu lugng qua 16 thoat:

Q = CA(2gh)",

Vi C=0,65Q=Q,-Q,,=0,12-0,018 =0,102 m’s, h=0,41m,
ta xac dinh dugc A = 0,054 m?, (ban dau gia dinh chiéu cao 16 thoat
h =0,177mvabérongla B = 0,305 m).

3. Sau do thay doi kich thudc chiéu cao véi khoang 0,016 m va

giam bé rong tuong tu dé tong luu lugng dong chay xa cho ca 16

xa Orl va Or2 bang gan dung 0,12 m?/s.

4. Qua trinh dugc chay lap lai bang mé hinh EPA-SWMM cho két

qua h=0,15mvabé rong B = 0,61 m khi dat dugc gia tri Q = 0,115

m?/s.
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Orifice Or2 nl
Property Value
Name 02
Inlet Node su1
Outlet Node J out
Description
Tag
Type SIDE
Shape RECT_CLOSED
Height 0.15
Width 0.61
Inlet Offset 1.5
Discharge Coeff, 1.84
Flap Gate NO
Time to Open/Close 0
User-assigned name of orifice

Hinh 5.34 Ciia s6 khai bao thong s6 cta 16 thoat Or2

- Xdc dinh kich thu6c 16 thodt cho trdn mua thiét ké cé chu ky ldp
lai 10 nam

Tuong tu d6i véi tran mua thié€t k€ P = 10 nam, ho diéu tiét thiét
ké thém mot 16 thoat Orc3 véi yéu ciu xa tong luu lugng 1a 0,21 m?/s.
Vi tri dat 16 thodt cach day bé1a 0,67m. Chay mo6 hinh EPA-SWMM
ta tim dugc kich thudc 16 thodt Or3 cé chiéu cao 1a 0,08 m va bé rong
120,11 m.
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Orifice Or3 nl
Property Value
Name Or3
Inlet Node suU1
Qutlet Node J_out
Description
Tag
Type SIDE
Shape RECT_CLOSED
Height 0.08
Width 0.11
Inlet Offset 2.22
Discharge Coeff. 1.84
Flap Gate NO
Time to Open/Close 0
User-assigned name of orifice

Hinh 5.35 Ciia s6 khai bao thong s cta 16 thoat Or3

- Xdc dinh kich thuéc 16 thodt cho trdn mua thiét ké P=100 ndm

Tuong tu doi véi trdn mua chu ky 1dp lai 100 ndm, ho diéu tiét
can dugc thiét ké thém 1 tran xa 1d, d€ dam bao tiéu thoat luu lugng
0,89 m*/s va dam bao muc nudc ho khong dugce vugt qua 1,8 m. Bap
tran dugc bd tri cach day bé 0,97 m va kich thudc dap tran sau khi
chay thti ddn bang mo6 hinh EPA-SWMM c6 chiéu cao la 0,86 m va
chiéu rong tran la 0,53 m.
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Weir W1 nl
Property Value
Name W1 A
Inlet Node SuU1 :
QOutlet Node J_out
Description
Tag
Type TRANSVERSE
Height 0.26
Length 0.53
Side Slope 0
Inlet Offset 3.17
Discharge Coeff. 33
Flap Gate NO
End Contractions 0
End Coeff. 0
Can Surcharge YES
Coeff. Curve
Roadway Weir
Road Width 0
Road Surface PAVED v
User-assigned name of weir

Hinh 5.36 Cuia s0 khai bao thong s6 cua dap tran W1
5.6.4. Két qua mo6 phong
Mo hinh EPA-SWMM mo6 phong HTTN khu vuc dén cu da
DTH va ap dung giai phap hé diéu tiét dugc thé€ hién trong Hinh
5.37. Chi tiét tép tin dau vao mo hinh EPA-SWMM cho giai phap
LID c6 thé tai vé tii Website: https://stormwater.hydroware.edu.vn/
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EPA-SWMM. Hinh 5.38 minh hoa cdc thong s6 ctia cac thanh phan
cuia ctia xa ho diéu tiét.

s6 '

o T

Hinh 5.37 Khu vuc m6 phdng va chi tiét ciu tric cia xa

Kich thwéc cua 16 xa va dap tran
n = 1.66m Khoang cach day
—
0,86m
o,ga m \ ’/ 1,8 m
¥ . L S— -
045m T i | 5 T 0,97m
\ / odem  061m l,
0.09m ! 0 + )

Hinh 5.38 Chi tiét ctia xa cta ho diéu tiét
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Do thi dong chay tran tai ctia ra cua luu vuc khi c6 ho diéu tiét
dugc so sanh véi truong hop khong ap dung ho diéu tiét va trudng
hgp chua DTH nhu Hinh 5.39. Két qua cho thay rang h6 chua c6 thé
kiém soat dinh luu lugng dong chay cua luu vic DTH dat bang dinh
luu lugng dong chay tran khi chua DTH. Tuy nhién, luu y rding ho
chtia khong c6 tic dung giam tong thé tich dong chay tran sau khi
DTH do c6 su gia tang 16n dién tich khong thadm nudc va ho diéu
tiét hau nhu khong c6 tac dung tri nudce lau dai dung cho muc dich
sinh hoat vi né phai thoat hét lugng nudc ctia cua tran mua trude dé
chuén bi d6n tran mua khac.

2 nam. chwa d6 thy hoa

e D nAm, d6 thi hoa, chira c6 ho

====2 nam, do6 thi hoa, da co ho

Q (m¥/s)

0:00:00 4:04:48 8:09:36 12:14:24
Thai gian: gi& : phut : gidy
Hinh 5.39 Do thi dong chay tran tai ctia ra Wing véi trin mua
thiét ké c6 chu ky lap lai 2 nam
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14 —— 10 nam. clura do thi hoa
12 e [0} i1, 40 thy hoa, chara ¢o ho
z :
" = === 10 nim, 46 thi hoa, di ¢o ho
B
C os
) 6
04
).2
e N T v=.— L o o
0 .
00:00:00 04:04:48 08:09:36 2:14:24

Thai gian: gi& : phat : gidy
Hinh 5.40 Do thi dong chay tran tai ctia ra ing v6i trin mua thiét
ké 6 chu ky lap lai 10 nam

j;
i —— 100 nim, chura do thy hoa
5
e 10000 iy, 6 thy hida, clura co ho
2 _
] ====100 nim, 45 thj héa, di co ho
g ..
15
05
i I o 2 2 i e i
00:00:00 04:04:48 08:00:36 2:14:24

Thai gian: gio : phat : giay
Hinh 5.41 D4 thi dong chay tran tai ctia ra iing v6i trin mua thiét
ké c¢6 chu ky lap lai 100 nam
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Tom tat

Vi du nay cho thiy cach sti dung mé hinh EPA-SWMM dé€ thiét

ké ho diéu tiét do6 thi va ciu tric ctia xa clia né nham xéc dinh thé
tich yéu cdu dam bao chat lugng nuéc WQCV va kiém soat dong
chay dinh. Thé tich WQCV dugc thiét ké dé dam bao thai gian rut
nudc 1a 40 gio d€ dap ting cac yéu cau xt ly chit lugng nudc trong
khi muc tiéu dong chay dinh la han ché lugng xa t6i da sau khi PTH
déi v6i cac tran mua thiét ké P=2, 10 va 100 ndm so véi cac gia tri
dong chay tran khi chua DPTH. M4t s6 van dé chinh dugc minh hoa
thong qua vi du nay nhu sau:

C4u trac 16 thodt cta thé tich WQCV c¢6 thé dugc thiét ké bing
cach st dung mot don vi tri véi (thé tich = WQCV) dugce xac
dinh bang cach ngat két n6i khoi HTTN va kich thudc 16 thoat
dugc thi dan cho dén khi toan bo lugng nudc trit dugc thoat hét
trong khoang thoi gian theo quy dinh cua dia phuong (trong vi
du nay la 40 gio).

Kich thuéc cic thanh phén khac cua cta xa (vi du: 16 thoat va
dap tran) dugc st dung dé kiém sodt luu lugng dinh c6 thé dugc
thiét ké tuan ty. Do sau nudc t6i da dat dugc khi st dung mot
tran mua thiét ké 1a vi tri cia khoang cach tu day bé dén 16 thoat
hoac dap tran dugc st dung dé kiém soat trdn mua thiét ké cd
chu ky lap lai 16n hon tiép theo.

Céc phuong trinh tinh luu lugng qua 16 thodt va d4p tran rat hitu
ich d€ uéc tinh kich thuéc ban dau cta ctia xa.

H6 diéu tiét mang lai hiéu qua trong viéc kiém sodt luu lugng
dinh dong chay tran nhung né khong cé tac dung giam toéng
lugng dong chay.
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