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Tém tit

Ngi dung bai bao nham nhdan manh kha ndng ciia cac hang muc phét trién tdc dong thap
(LID) phuc vu cho vdn dé thodt nude muwa do thi tai Viét Nam. Théng qua phan mém qudn Iy
nude muwa SWMM, dién bién mue nueée trong ho diéu hoa va hiéu qud cdi thién chdt lwong nudc
mura chay mat ciia mét s loai gidi phdp diéu hoa dwoe danh gid. Két qua thu dwoc hwdng t6i kha
néng ho tro viéc lia chon va thiét ké gidi phap giam ngdp cho cdc khu dé thi da xdy dung va thiét
ké hé thong thodt nueée mura theo hwéng phét trién bén viing cho céac khu dé thi méi.
Tir khéa: LID, thodt nue6e muea, ho diéu hoa, SWMM
Abstract

SIMULATION OF LOW-IMPACT-DEVELOPMENT PRACTICES IN URBAN
STORMWATER SYSTEM

This paper emphasizes the importance of low impact development (LID) practices in
urban stormwater systems in Vietnam. By means of the Storm Water Management Model,
evolution of stage in retention pond and efficiency runoff quality of some LID facilities were
evaluated. These results support the selection of flood control solutions for current condition
and the design of new drainage system in the vision of sustainable urban development.

1. Giéi thi¢u

Viéc nghién ctu hé thong thoat nude muwa d6 thi da phat trién tir giai phap don gian thoat
nude nhanh cho dén viée tinh toan dinh 1i [2] va két hop loai bo chat 6 nhiém [3]. Sau do, cac
lo ngai tir viéc thay doi ché do dong chay va hé thdng thay sinh hoc gay ra do do thi hda ngay
cang gia tang (lugng dong chay ting, giam bdc hoi thuc vat va bo sung trir lwong ngam). Viéc
&p dung céc hang muc diéu khién nhu ho chira va ho diéu hoa, bé tri cac ving uét va luu vuc
thAm da dan giai quyét duoc cac lo ngai ndy. Cac thiét ké nay, goi chung 1a "Phat trién tac dong
thap" (LID), dép tmg duoc yéu cau quan Iy nudc mua va ddng thoi giir duoc cac dic trung thiry
van va chét luong nudc gan véi diéu kién trude khi dién ra do thi hda. Cac hang muc LID gidp
lam giam céc vung khong thim va thic day viéc bd sung lwong nude ngam va giam lugng chay
mat [1]. C6 rat nhiéu cac nghién ciru danh gia vé loi ich cia cac hang muc LID trong hé thong
thoat nudc bang cach so sanh lac trude va sau khi co bé tri cac hang muc nay ([9], [14], [5]).
Mot hé thdng téng hop cac hang muc LID tai mot khu vuc riéng biét cho thay hiéu qua tich cuc
cho viéc quan ly ngudn nudc va trudng hop mua bio trong vong 10 nam [4]. Mac du vay, hiéu
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qua ctia cac hang muc trén van con la chii dé tranh céi ciia nhiéu nha khoa hoc va méi truong vi
cac nguy co vé sic khoe va an toan cong ddng, khién cho viéc ap dung cac hang muc nay con
bi gigi han & nhiéu quéc gia. Mot trong nhitng dang phd bién nhat cua hang muc quan Iy nguon
nuéc 1a hd didu hoa. Tai Viét Nam, hd diéu hoa méi chi dugc quan tdm thyc su trong vai nim
gan day [7]. Theo nghi quyét cua chinh phu trong Tiéu chudn quoc gia vé thiét ké ky thudt co so
ha tang, d6i voi do thi cip 3 vao cao hon, viéc thiét ké hé thong thoat nudc phai tinh dén
phuong 4n thiét ké hd diéu hoa. Mac du vay, mét tiéu chuan day du cho thiét ké k§ thuat hd
diéu hoa van chua duoc xay dung. Rat nhiéu bao céo dd ghi nhan vé tinh trang xay dung va bao
dudng sai cach, vin dé 6 nhiém do pha dudng va chat thai ran, hu hong va xudng cip nghiém
trong... gay anh hudng nguoc lai dén diéu kién song cua nhimg ngudi séng gan ho [6]. Mot
hang muc LID khéc 1a bé téng rdng (via hé rong: via hé 1am bang bé téng rdng, cho phép nuéc
thAm qua) va dai co (xem hinh 1). Nhitng hang muc trén cho phép nuéc mua tham xudng 16p
dat nguyén thd bén dudi va duoc loc mot cach ty nhién, thay vi chay vao hé théng thoat nudc
mua. Ngoai cac loi ich nhu loai bo chat & nhiém, giam nhiét lugng tir mat troi va gia ting trix
lwgng ngdm, van c6 mot sé han ché vé do rdng thap cua dit va do bén caa cdng trinh, viéc tic
nghé&n va hu hai, nhidm khuan ngudn nudc ngam (néu ap dung & khu vuc & nhidm cao). Ty 1&
lam sach dién hinh ciia mot sé cac hang muc LID duoc tom tit & bang 1.
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Hinh 1. Céac gidi phap loc sinh hoc (a) Ranh cgo; (b) Dadi loc; (C) Vwon don muea

Trong bai bao nay, ching toi lan luot d& cap trong phan 2 va phan 3 hai van dé sau: (a)
tac dong cua ché do mua dén thiét ké cua hd diéu hoa va (b) hiéu qua cua bé tong rong va ranh
c6 trong viéc giam luong chat thai rén lo lung. Viéc danh gia céc van dé trén dugc tinh toan mo
phong dua trén phan mém Quan 1y nudc mua SWMM, mot phan mém phi thuong mai voi ma
ngudn ma duoc phat trién boi Higp hoi bao vé moi trudng Hoa Ky (EPA) va hién dang duoc sir
dung rong réi trén thé gigi. Phan mém nay giai hé phuong trinh bao toan khéi luon va md men
cho dong chay khdng 6n dinh trong 6ng (dong chay Saint - Venant's 1 chiéu) bang phuong
phap sai phan hitu han.

Bdang 1. Hi¢u qua lam sach cua cac giai phap loc sinh hoc ([10], [13])

TSS  Phétpho  Nite  NOs Kim loai oo
Rénh co 81%  29% - 38% 14 -55% 50%
D loc (25 m) 54%  -25% - 27% -16% (Pb), 47% (Zn) -
Vuon don mua - 65-87% 49% 15-16% 90% -
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2. Tac dong cia ché dd mwa dén thiét ké hd diéu hoa

2.1. MG ta khu viee nghién civu va co so thiét ké

Khu vuc chon thiét ké 1a khu d6 thi Lang Sen (Puc Hoa - Long An). Py 1a ving dat
thap, v6i cao do ty nhién trung binh khoang +0,40m. Sau khi quy hoach, cao do san nén la +2,0
m, nudc mua thoat vao hé théng kénh Hai giap phia déng cua khu vyuc. Khu vuc chiu anh
huong cua ché do ban nhat tridu, voi muc nuéc tridu binh quan thip nhét 1a —2,35 m va cao
nhat 12 —1,40m. Hinh 2 thé hién so d6 khu vuc thiét ké va hinh 3 thé hién so dd bb tri hé théng
thoat nudc két hop véi hd diéu hoa bang phan mém SWMM. HS nam ¢ trung tam, luu vuc phy
trach chiém 40% tong luu vuc (phan t6 mau). Nude duoc dan vao ho qua 4 cdng va théo khoi
hd qua dudng 6ng 800 mm ndi vai hé théng thoat nudc. HO diéu hoa dat tai do sau -2m va c6
chiéu sau Hye=4m. L thoat nude duoc dit tai cao d6 -1m (cach 1m so véi day hd) va duoc ndi
v6i dudng 6ng thoat nude thdng qua giéng dang nudc. Ctra xa & cudi hé thng duoc bé tri & cao
d6 -1,5m. Ho c6 dién tich ting dan theo cao d6: a). Dién tich cua ho tai cao do thanh hd (+2m)
la 1ha. Luu vyuc hd phu trach 1a 17,94ha, chiém khoang 40% dién tich tong luu vuc. Tong dung
tich nuéc vao hd trong truong hop dién ra tran mua 5 nam bang 1955m°. SWMM noi suy diém
trung gian trén duong dic tinh Chiéu su - Dién tich théng qua nguyén tic hinh thang dé tinh
toan dung tich caa hd tai mét muc nudce xac dinh. Goi i 1a khoang khai bdo ma muc nuéc hd dat
dén, dung tich caa hd duoc xac dinh bang:

- Ay, — A; dh?

Vi = kZle -I-!lidh‘l'm 5

(1). Vi A, 1a dién tich cua 16p thir i va dh 14 bé day cta I6p.

Hinh 2. So do quy hogch khu vuc thiét ké Hinh 3. H¢ thong thodt nirée mira

Duya theo tiéu chuan thoat nudc cho mang lugi va cong trinh bén ngoai (Thoat nudc -
Mang lugi va cong trinh bén ngoai - Tiéu chuan thiét ké, 2008), ung voi khu do thi loai 1,
cuong d6 mua thiét ké cho hé thong cong chinh ciia khu vuc tinh theo chu ky lap lai 1a 5 nam
V6i téng lugng mua roi trén luu vie wdc tinh bang 109mm, mua trong 3 gid. Ngoai ra, do tinh
chat thoi tiét cia khu vuc thiét ké c6 thé dién ra mua hang ngay va thoi gian thao hét nudc
trong ho c6 thé kéo dai (mot dén nhidu ngay) nén ta can tién hanh kiém tra muc nudc hd ung
VGi tran mua c6 cudng do trung binh (78 mm/tran) va lap lai lién tuc. Trong khudn kho bai béao
nay, dua theo cac thong ké vé dir liéu mua, chiing toi chon thoi gian tran mua 1ap lai 1a 24 gio.
Biéu dd trén hinh 4 thé hién cac dir liéu mua sir dung trong tinh toan thiét ké. Hinh 5 thé hién
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quan hé giita chiéu sau va dung tich ho thiét l1ap trong SWMM. Dung tich téng cong cua hd
dugc udce tinh bang 23000 m?, 16n hon dung tich nude mua dan vao hd khi dién ra tran mua véi
tan suat thiét ké va tuong duong % luong nudc mua roi trén toan luu vuc.
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Hinh 4. Trdn muea trung binh (78 mm/trdn) Hinh 5. Puong ddc tinh cua ho diéu hoa va trgn

mua 5 nam (109 mm/tran).

2.2. Két qua moé phong hé diéu hoa

Khi duong kinh 16 thoat nudc cang tang thi myc nudc I6n nhat trong hd va thoi gian dé
thao lugng nudc trix trong hd cang giam. Tinh toan véi tran mua thiét ké (109mm) va tran muwa
mot ngay (78mm) déu cho két qua myc nudc trong hd giam cham hon khi ting dan duong kinh
(hinh 6). Hinh dang duong thay d6i muc nudc 16n nhat theo duong kinh 15 thoat ¢6 su twong
déng cho hai cuong d6 mua, vdi gia tri muc nudc ho tang tinh tién ung véi con mua 16n hon.

Dbi voi trudong hop tran mua 13p lai lién tuc nhiéu ngay, duong gia tri myuc nude 16n nhat
trong ho c6 su khac biét rd rét so véi truong hop chi didn ra mot tran mua. Vé do on, tng véi
mot gia tri duong kinh thoat nude bat ky, muc nuéc 16n nhat khi mua 13p lai nhiéu ngay lun
cao hon so véi chi dién ra mot tran mua. Khi giam dan duong kinh 13 thoat, muc nude 16n nhat
trong hd tang nhanh hon va dén khi duong kinh 15 thoat giam téi mot muc xac dinh, muc nude
ho 16n nhat tang dot ngot, hd trit diy hoan toan. Piéu nay ¢ nghia 1a viéc chon thiét ké duong
kinh 15 thoat nuwéc nho du thoa man yéu cau khdng tran hd ddi voi tran mua c6 tan suat thiét ké
chwra han da an toan véi tran mua 13p lai nhiéu ngay.
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3. Hiéu qua ciia mot s6 hang muc LID dén chit lwong nwée mua

3.1. Bé tri cong trinh

Khu vuc m6 phong 1a luu vuc dién hinh c6 dién tich 2,3ha, mat do xay dung la 75%. Doc
duong cé bé tri via hé rong 3m, véi téng dién tich via hé 1a 0,26ha. Cac con mua dugc tinh toén
la con mua c6 chu ky 1ap lai 1 nam (78mm) va 5 nam (109mm), thoi gian mua trong 3h.

Nghién cuu nay s€ tan dung via hé S
cia cac ddy nha dé bd tri cac giai phép
diéu hoa. Cu thé s& co6 4 kich ban duoc
dua ra dé so sanh kha ning xir Iy nuéc
mua chay mat cua cac giai phap. Via hé
lat da khong tham, rong 3m — truong hop
khéng c6 giai phap diéu hoa. Via hé lat d4
khong tham, rong 2m, ndi tiép ranh co,
rong 1m. Via heé lat khéi bé tong co khe
tham, rong 3m. Via hé bing bé tong thim
nudc, rong 3m.

Hinh 7. Via hé va rénh co

Via hé thim cd chiéu sau tang trir nudc 12 0,5 m, soi thd co d6 rdng 1a 0,4 nén chiéu sau
trit nuéc that 1a 0,2m. O day tang trir nude dat 6ng duc 15 chay doc theo via hé dé thu nudc mua
sau xir ly vao hé théng thoat nu6c khu vuc. Loai via hé c6 khe tham (nhu hinh 1b) chi c6 10%
lru Iwong nude mua chay mat thim xudng tang trir nude, phan con lai s& chay truc tiép vao cac
ctra thu nudce. Trudng hop via hé két hop rénh co, cac rénh co ¢6 chiéu sau 0,2m, tréng cac loai
cay chiu ngap nudc. Cac rénh co ¢ kich thudc 1m x 2m, bé tri cach nhau 2m.

Chat 6 nhiém duoc md phong trong nghién ciru nay 1a chat thai ran lo ling (TSS). Gia sir
rang mdi via hé tham va ranh co6 c6 thé loai bo 70% TSS cho dong chay mat chay ngang qua
no6. Pay 1a mot luong loai bo dién hinh duoc quan sat cho giai phap diéu hoa [8]

3.2. Panh gid chat lwong nuée

Pé tinh toan chat lugng nudc, can khai bdo céc dic tinh cua chat 6 nhidm va chuc nang
sir dung dat. Mdi chirc ning , trong d6 ¢ xét dén su tich tu, rira troi va xir ly chat 6 nhiém.

o N _ -C

Ham tich tu dugc st dung 12 ham sé mi, theo d6: B = Cy(1 — e“2%)

Trong d6: B 1a luong tich tu dugc tinh bang kg trén mot don vi dién tich (ha), C; 1a luong
tich tu ti da (kg/ha), C, 1a luong gia tang tich tu (kg/ha), t 1a s6 ngay khong mua trude do.

O Viét Nam, chua c6 cac nghién citu cu thé vé tich ty chat 6 nhiém trén bé mat luu vuc,
nén nghién cuu nay gia st C; = 50 kg/ha, C, = 5 kg/ha, t = 7 ngay.

Ham rua troi dugc st dung 1a EMC, ham nong d6 rira trdi trung binh. Tuac 1a don gian
xem ndng do rira trdi khong phu thudc vao luu lwong dong chay mat. Tuy diéu nay khong chinh
X&c vai thuc té nhung trong mot s6 tinh toan trude dé cho thay rang mac du qua trinh rira troi
bang cac ham khac nhau cho dudng qua trinh khac nhau nhung két qua nong do trung binh lai
khé giéng nhau. Vi vay voi diéu kién thiéu sb liéu dau vao thi phuong phap noéng do trung binh
la chap nhan duge. Dbi voi khu dan cu dién hinh, EMC = 160 mg/L. Hiéu suat lam sach 70%
dugc gan cho mdi chirc ning sir dung dat rdnh co, via hé thim va via hé c6 khe tham.
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Xét hiéu qua cua cac loai giai phap diéu hoa cho luu vyuc dién hinh nghién ctu. Yéu té
dugc xem xét & ddy 1a luong TSS chay vao h thu nudc sau khi qua cai loai giai phap diéu hoa
dudi tc dung cua cac con mua thiét ké. Hinh 8 thé hién hiéu qua loai bo TSS qua céc giai phéap
nay voi trudng hop mua 1 nam va hinh 9 thé hién kha ning didu hoa luu luong cia ching.
Theo d6, via hé tham loai bé hon 80% lwong TSS do toan b nuéc mua déu dugc loc bai via hé
tham trude khi chay vao giéng thu va mot phan luu lwong chira TSS duoc trix lai trong tang trix
nuée. Trong khi d6, rinh c6 va via hé thim mic du tac dung diéu hoa luu lugng khong dang ké
nhung lai loai bo dugc khoang 40% TSS. Nguyén nhan kha nang loai bo TSS cua 2 giai phap
nay nho hon via hé tham 1 vi chi 10% (khe tham) va 50% (rdnh c6) luong nudc mua chay mat
dugc xtr ly. Ngoai ra trong md phong da gia st rang kha ning thoat cua cac ng duc 16 dudi
tang trir nudc cua cac giai phap loc dugc thiét ké du dé thao nudc dé thu duoc téi da luong
nudc mua chay mat.

50 - 03 -
45
0 1 025
Khe thim Khethim
33 Rénh c 02 - Rinh c3
g 30 Viahé thém ) Viahe thim
w 35 Viahé khéng thim E 015 Via hé khéng thim
& 20 <
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> /.—N‘--—__
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Hinh 8. Lwong TSS con lagi sau khi  qua cac Hinh 9. Lwu lwong vao gieng thu sau khi
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Hinh 10. Lurong TSS con sau khi qua via he Hinh 11. Lwong TSS con sau khi qua khe tham
tham va khéng tham— muwea 1 va 5 nam va rénh co— mua 1 va 5 nam

Hinh 10 va 11 so sanh hiéu qua xt ly cua cac giai phap diéu hoa khi cuong do mua thay

d6i. Boi v6i con mua 16n hon nhu con mua 5 nim, su rira trdi dién ra manh mé va nhanh chéng
hon so v&i con mua 1 ndm tuy tong lwong TSS bi ria troi hau nhu khong doi vi luong tich tu 1a
¢b dinh. Via hé tham van duy tri hiéu suat 1am sach 1a hon 80%. Tuy nhién, kha ning xu ly cua
khe tham tang 1én con ranh co giam xudng. Diéu nay 1a do ddi véi con mua 1 nam, do luong
nuée qua khe thim chi bang 10% tong lugng chay mat nén kha ning chtra nudc cua khe thim
chua dugc tan dung hét ma chi moi phat huy kha nang loc. Khi mua 16n hon, luu lugng chira
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trong tang trir nudc tang 1én nén mot luong nudc chira TSS da dwoc gitr lai, 1am ting hiéu qua
xt ly cua khe thim. Nguoc lai, rdnh c6 da phat huy tdi da ca viéc trix va loai bo TSS do ban
than thuc vat & con mua 1 nam nén khi luu Iwgng dong chay mat chira TSS tang 1én, ranh co
chi phat huy dugc kha nang tu xu ly.

4. Két luan

Thoi gian thoat nudc caa hd diéu hoa thuong kéo dai (tir mot dén nhiéu ngay) nén viéc
xét dén tran mua 13p lai thuong xuyén 1a can thiét khi tinh toan thiét ké hd, dam bao hé thng
thoat nugc trong mang ludi 1am viéc binh thuong. Di vai nhitng khu vuc dién ra mua thudng
xuyén thi viéc ting dung tich hd s& khong hiéu qua bang viéc lya chon hop 1y kich thudce va do
sdu dt 16 thoat nude dé can bang luong thao va lugng nudc vao hd. So véi tran mua c6 tan suat
thiét ké, kich ban tran mua 13p lai nhiéu ngay it gay nguy hiém hon néu chon duong kinh 15 thoét
I6n, nhung c6 thé gay tran hd véi duong kinh 16 bé. Trong truong hop can phai chon 15 thoat
nude bé dé gidi han luu lugng xa, can két hop nhiéu 16 thoat nuéc hoic 16 thoat nuée chinh véi
hang muc tran trong hé thong thoat nuéc cua hd.

Con mua 16n hay nhé néu c6 ciing khoang thoi gian khong mua trude d6 thi cho lwong
chat & nhidm rira tréi gan nhu nhau. Vi vay khi tinh todn chit luwong nuéc trong hé théng thoét
nudc mua can xem Xét ca cic con mua cudng do thap. Kha ning loai bo chat 6 nhidm cua mot
giai phap diéu hoa bao gdm kha ning 1am sach cua ban than ciu tao giai phap (nhu kha ning
loc cua via hé thim, khe tham hay kha ning gitr bun cat cua thyuc vat trong rénh co) va kha nang
trir nwdc cua giai phap vi lugng nude duoc trir lai ciing giup gitr lai TSS. Dé viéc loai bo TSS
hiéu qua thi nén thiét ké sao cho toan bo lugng nude mua chay mat déu di qua giai phap diéu
hoa trudc khi d6 ra hé théng thoat nude. Can quan tam dén dién tich bé tri giai phap diéu hoa
trén bé mat va kich thudc cac dng duc 16 dé thu nude sau xt 1y sao cho thu nudc kip thoi tranh
nuéc chay tran 1&n bé mat.
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