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NGHIEN CUU DE XUf&T GLE’A,I PHAP CHONG NGAP CHO
DPUONG DUONG DPINH CUC, HUYEN BINH CHANH,
THANH PHO HO CHI MINH

RESEARCH PROPOSAL SOLUTIONS TO ANTI-FLOODING FOR DUONG DINH
CUC ROAD - BINH CHANH DISTRICT —HO CHI MINH CITY

, ‘lNguye:n Phuwdc Minh, *Nguyén Minh Quang
'Phan {tiéu ‘tai Thd}gh phé Hé Chi Minh, truong Dai hoc Giao théng Vdn tdi
2Cong ty Co6 phan Tuw van thiét ké va Kiém dinh cong trinh xdy dung Quang Huy

Tém tit. Thanh phé Ho Chi Minh (TP.HCM) néi chung, huyén Binh Chénh néi riéng, hién nay
do bién doi khi hdu hién twong ngdp ung o cdc khu vire xdy ra thiuong xuyén, viéc nghlen Curu danh gia
tinh hinh ngdp cho tiéu leu viee tuyén dwong Duwong Pinh CUc la rdt can thiét, nham tim ra nguyén
nhan va gidi phdp chong ngdp, phuc vu cong tic quy hoach xdy dung, tiéu thoat nuede dé thi. Trong
bai bao nay, nhom tac gia da sw dung mé hinh SWMM (Storm Water Management Model) mé phong
mang i thodt nuwde dé thi tiv dir liu hién trang, cong trinh tiéu thodt mede & tuyén dwong thuong
xuyén xdy ra ngdp, mo phong theo cac kich ban: Luwong mwa, hién trang cong trinh thoat nudc, dong
thoi dé xudt gidi phap chong ngap trén tuyen Duwong Dinh Cic ~huyén Binh Chanh — TP.HCM. Két
qud tinh todn mé phong dwoc doi chirng véi s6 liéu ngdp thiee té.

Tir khoa: Huyén Binh Chanh, bién déi khi hdu, thuy luc cong trinh, sofrware SWMM.

Ma phan logi: 11.2

Abstract: Ho Chi Minh City in general, Binh Chanh district in particular, currently due to
climate change, the phenomenon of inundation in areas occurs frequently, the study and assessment of
the flood situation for the sub-basin of Duong Dinh Cuc route, in particular, is very necessary, to find
the causes and solutions to prevent flooding, to serve the construction planning and urban water
drainage. In this article, the authors used a SWMM (Storm Water Management Model) model to
simulate the urban drainage network from the current data, the drainage works in the frequently
flooded route, to simulate According to the following scenarios: rainfall, the current state of drainage
works, and proposing solutions to prevent flooding on Duong Dinh Cuc route - Binh Chanh district -
Ho Chi Minh City. The simulation results are controlled with actual flood data.

Keywords: Storm Water Management Model, Rainfall for urban stormwater design.
Classification code: 11.2

1. Gi6i thiéu thé s& duoc nhan rong cho céc khu vuc trén

TP.HCM 1a trung tdm kinh té cla ca
nuéc, thé nhung bién d6i khi héu da gay ra
nhiéu anh huong dén doi séng con nguoi,
trong d6 hién twong gay ngép la yéu t0 co
anh huong rat 10n dén sy phat trién kinh té va
moi truong chung ctia Thanh phd. Ngap tGng
d3d tao nén nhiéu su lo ngai ctia ngudi dan
huyén Binh Chanh néi riéng mdi khi triéu Ién
hodc khi c6 mua 16n. Tat ca nhimg diéu d6
cho thdy; rat can c6 nhitng nghién ciru tinh
toan cu thé chinh xac dé tim ra nguyén nhan
va giai phap hitu hiéu giup giam thiéu nhiing
thiét hai do ngdp ing gdy ra. Bai bao nay s€
gi6i thi¢u phuong phap SWMM (Storm Water
Management Model) tinh toan ngap va gidi
phap chdng ngap trén tuyén duong Duong
Dinh Cuc huyén Binh Chanh, Thanh phd Ho
Chi Minh. Mé phong tinh toan nay néu c6

dia ban Thanh phd.

2. Hién trang va nguyén nhan giy viéc
ngap ing

2.1. Hién trang

- Hién trang tuyén duong dang bi hong,
nhiéu 6 ga, cao do mat duong thap hon dinh
trieu nén thuong xuyén xay ra vi¢c ngap ung.
H¢ thong thoat nudce hién hiru da duoc dau tu
lau nam, xuodng cap, hu hong.

- Dong chay trong luu vyc tap trung vao
song Cho Dém, tai day do dia hinh thap, anh
huong truc tiép triéu trén song Sai Gon dang
cao nén viéc tiéu thoat nudc kém lam muyc
nudc dang 1én gy ngap ung mot s6 khu vuc
trén tuyeén, mat an toan giao thong va anh
huong 16n dén doi song nhan dan trong khu
vuc tuyén duong.
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- Hién tuong ngép ung xay ra khi tr1eu
cuong va mua 16n, nhidu doan trong tuyén
ngép sau tu 0,1 dén 0,3 m.

Hinh 1. Hién trang tuyén dwong Duwong Pinh
Cuic, huyén Binh Chanh, TP.HCM.
2.2 Nguyén nhan chinh giay ngap

Tac dong ciia bién d6i khi hau (mura,
tri€u cwong)

Mua la yéu t6 cua hé théng khi hau, san
sinh ra dong chay. Két qua nghién ctu khoa
hoc cho thay rang voi sy bién dong cua nén
khi hau toan cau cling nhu sy phat trién do
thi da lam gia tang lugng mua 16n nhat theo
cac thoi doan (cuong do mua).

Thue tién 13 lwong mua 16n nhit theo
thoi doan c6 xu the gia tang, d6 cling 1a nhan
t0 gop phan lam gia tang lugng dong chay,
hé thong thoat nudc d6 thi cii hién nay da

khong dap tng théa man dugc luu luong
dong chay.

Tac dfng ciia qua trinh do thi hoa

Khu vy d6 thi ¢6 dién tich ao ho, thim
thuc vat chiém dién tich rat nhé do qué trinh
do thi hoa.

Su gia ting déin s6 va xdy dung

Céc cong trinh xdy dung hién nay déu
dua dén hé qua l1a kha nang di€u tiét nudce
trén mat dém cc} tac dung ré:c it, anh huong
nay da gay ra rat hé trong doi v4i qua trinh
hinh thanh dong chay, tir do tao ra su gia
ting tong lugng dong chay va luu lugng
dinh, hé qua tat yéu 1a gay ngap.

3. Phwong phap nghién ciru va s liéu
thu thap

3.1. Phwong phap

Nhom tac gia bai bao dung nhiéu
phuong phap khac nhau dé c6 the¢ moé phdéng
ngap:

- Phuong phap didu tra, khao sat: Qui
mo hé thong thoat nude hién hiru tai khu vuc
nghién cuu,

- Phuong phap thong ke, tham khao: Cac
so liéu nhu mua, muc triéu dang va cac thong
s6 ky thut cong trinh cua cac dy an, tham
khao de¢ tai va du an;

+ Phuong phap mo6 hinh hoa: St dung
mod hinh SWMM vo1 sO liéu d,ia hinh‘xéc
dinh tr ban do dia hinh, cac s6 liéu vé hé
thong cong trinh thoat nudc, so liéu khi
tuong thuy van,...

3.2. Dir liéu phuc vu mo phéng

- Dit liéu dia hinh: Ban do, s6 liéu khao
sat, thict 1ap dir liéu do cao so dia hinh cho
khu vuc nghién cru. Dir liéu dia hinh nay
dugc dua vao va xt ly trong mdé phdng
SWMM;

- Théng ké, phan tich va tong hop cac
dir liéu vé khi tuong thuy van va hé thong
cong trinh thoat nudc ciing nhu vé cac diém
ngdp ung trong khu vuc nghién ctru;

- Khao sat bd sung s6 liéu dia hinh &
khu vyc nghién ctu vao mé hinh SWMM.
Khao sat cac tuyén cong thoat nudc, hd ga
thu nuoc; cac vi tri cong trinh ngan triéu
cudng va cac cua xa doc tuyén sdng trong
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khu vyuc nghién ctru, khao sat cac diém ngép
trong khu vye nghién ctru.

Time Series Muathietkechuky5nam
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Tidal Curve PhuAn02/02/2018
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Hour of Day

Hinh 2. S6 liéu cuong do muwa va triéu
tai tram Phu An 19/10/2020
Nguén.Dai khi twong thity vin
khu viee Nam Bg 10/2020

3.3 Co sé ly thuyét tinh toan mé
phéng

Gi6i thiéu mé hinh SWMM

M& hinh SWMM duoc xay dung boi
truong Pai hoc San Francisco va Florida
(My) do co quan bao v¢ mdi truong Hoa Ky
hd tro tir nam 1971 dén nam 1999 d&& md
phong chat, luong nudc cta lwu vuc thoat
nude do thi va tinh todn qua trinh chdy tran
tr moi luu vuce bd phan dén ctra nhan nudc;

SWMM ra doi tai My tr nam 1971 va
lién tuc dugce cai tién. Cac phién ban dau cua
duoc viét bang ngdn ngit 1ap trinh Fortan va
chi c¢6 giao dién bang chit trén nén DOS. Mo
hinh lién tuc dugc cap nhat va phién ban méi
nhat 14 5.1.015 vao ngay 20/07/2020 cang c6
nhiéu tinh ning wu viét. M6 hinh quan ly
nudc mua SWMM la mdt bo mo hinh toan
hoc toan dién (phdn mém), dung dé méd
phong khéi lwong va tinh chit dong chay do
thi do mua va hé thdng cbng thoat nude thai
chung. Moi van dé& v& thiy van do thi déu
dugc mo6 phong bao gom dong chay mat va
dong chay ngam van chuyén qua mang ludi
hé thong tiéu thoat nudc cung cac hd chira va

cac cong diéu tiét. Thanh phan dong chay
mat cia SWMM dé cap dén t6 hop ciia mot
tiéu luu vuc nhan luong mua, tao thanh dong
chay va van chuyén chat 6 nhiém.

Phan mb phong dong chay tuyén cua
SWMM dé cap dén su vdn chuyen dong chay
niede mat qua mot hé théng cac ong, cac
kénh; cac cong trinh trit hodc diéu tiét nuéc,
cac may bom va cac cong trinh diéu chinh
nudc. SWMM theo déi s6 lwong va chat
lwong cua dong chay sinh ra trong pham vi
mdi luu vuc thu nudc; theo déi mire dé luu
lirong, do sdu dong chay va chdt lwong nide
trong mdi duong dng va kénh dan trong sudt
thoi gian mo phong (bao gém rat nhiéu cac
budc thoi gian).

- Khéi “dong chay” (Runoff block) tinh
toan dong chay mat va ngam dua trén biéu dd
qué trinh mwa (va/hodc tuyét tan) hing nim,
diéu kién ban du vé st dung dat va dia hinh;

- Khéi “truyen tai” (Transport block)
tinh toan truyén tai vat chat trong hé thong
nudc thai;

- Khéi “chay trong hé thong” (Extran
block) dién toan thury lyc dong chay phtrc tap
trong cbng, kénh...;

- Khéi “Trit/xtr 1y“(Strorage/Treatment
block) biéu thi cac cong trinh tich nuéc nhu
ao hd va cac cong trinh xir Iy nudc thai, dong
thoi mo ta anh hudng ciia cac thiét bi diéu
khién dua trén luu luong va chét luong - cac
udc toan chi phi co ban cling dugc thuc hién;

- Khéi “nhan nudc” (Receiving block)
méi truong tiép nhan.

Déng chay
(Khoi Runoff)

L

Truyen tai

chay mat
(Khéi Transport)

¥

Chay wong
hé théng

(Khéi Extran)

.«
- Ty Xely
(Khoi Torage Treatment)

. L ’
Nhin nuge (

(Khéi Receiving)

Hinh 3. So d6 khéi tinh todan SWMM.
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Hinh 4. Mang hedi két noi SWMM.

4. M6 phong dong chay hién trang va
dé xudt giai phap

4.1. Mo phéng dong chay

S6 ligu: Bang 1 thong ké thong s6 dau
vao mé phong tai cac hd ga thu nuée ky hiéu
GT, hinh 6 m6 ta hi¢n trang thodt nudc va
hién tuong gay ngap cua du an nghién ctru,
hinh 7 mé phdong dong chay ngdp theo
SWMM.

Bing 1. Thong ké cdc mit ngdp hién trang
dwong Duwong Dinh Cuc.
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Hinh 5. Vi tri thuong xuyén ngdp ing.

Hinh 6. Chay mé phong trong SWMM.
Két qua md phéng hién trang giy
ngap

TRAC DGC THOAT NUOC HO GA GT1 -GT13

::______!; — — ===
Lﬁﬂ: I |

Hinh 8. Puong quda trinh myc nude tai cdc nit.

Nhan xét:

- Két qua mo phong hinh 8; cho thdy
tuyén duong chiu anh huong truc tiép cla
thuy triéu, lugng mua, d§0 cao muc nudc
thuong xuyén ngdp xdy ra (cao hon cao trinh
hé thu nuéce);

- M6 phong hinh 9 cho thiy rd rang hon
tai cac nut ngap. Tong lrong nude ¢ cac nut
nay cao bat thuong tai nhimg thoi diém trong
ngay khi triéu 1én, hién twong ngip phu hop
v6i thoi gian ngdp va do cao myc nudc gy
ngap tuong tng.
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4.2. D& xuat giai phap

V6i nhitng két qua mo phong hién trang
trén cho thy, tinh hinh ngdp (ng néu khang
c6 giai phap s& con dién ra kéo dai khi dén
thot gian co tridu vé. CAc giai phap da duoc
dé xut tir chi dau tu va cac chuyén gia tu
van, c6 thé tong hop céc giai phap cu thé sau:

* Nang cao mat duong két hgp néng cd
giéng ham ga thu nudc, thiét ké méi van
ngan triéu;

» Xay dung cbng ngin triéu;

= Két ndi hé thdng cdng dan, nao vét hé
thong thoat nudc dinh ky;

» Su dyng cac tram bom luu dong tai
nhitng vi tri ngép.

Néu cac giai phap trén dong bd thl két
qua s€ kha quan, tuy nhién nguon von dé
thuyc hién trén pham vi rong va dong thoi
trién khai cic giai phap l1a khong kha thi.
Kiém toan mo phong va két hop mot trong
cac giai phap trén dé xem xét, danh gia tinh
kha thi cta giai phap; mot mat han ché ngudn
v6n dau tu, mat khac van danh gia hién trang
va chéng ngap tét.

M6 phong tinh toan theo md hinh
SWMM véi giai phap ndng cao do mat
duong VA thiét ké méi van ngan triéu 1a co
thé dem lai hiéu qua va phu hop véi diéu
kién khu vuc tai huyén Binh Chanh noi
chung va du 4n nghién ctru noi riéng.

Hinh 9. Cika van ngdn triéu.
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Hinh 10. Trdc ngang mau dé xudt.
5. Két qua kiém tra

TRAC DOC THOAT NUOC HO GA GT1 -BT13
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Hinh 11. Két qua mo phong dong chay
tw GT1 déen GTI3.
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Hinh 12. Puong qud trinh muc nudc tai cac nit.

Nhin xét: Két qua moé phong sau khi
nang cao d6 mit duong va thiét ké méi van
ngin tridu cho thiy hiéu qua cua céc tuyén
duong triing thip cuc bd doc cic con song
16n, chiu anh hudng tryc tiép tir thuy tridu.
Sau khi nang cao d¢ mat duong, két hop cai
tao he thng thoat nude va thiét ké van ngin
triéu thi cac nat ngap tai Cac diém trén du an
duong Duong Dinh Cuc, huyén Binh Chanh,
da dugc giai quyét triét dé khong con ngap
ung xay ra.

6. Két luan va kién nghi

Bai b4o di dé cap hién trang, phan tich
s6 liéu, phuong phap tinh theo md hinh
SWMM, dé xuat giai phap nang cao d6 mat
duong va thiét ké mdi cira van ngan tridu
phuc vu cho vi¢c tinh toan chong ngap du an.
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M6 phong SWMM cho thdy mé hinh
tinh chdng ngap véi giai phap két hop 1a
nang cao do va thiét ké méi van ngan triéu da
lam tang lugng dong chay mat, giam dién trix
nude doc cong. Qua mé phong nay gilp cho
nha quan 1y va khai thac bao tri hé thng
thoat nudc co thé du bao kha nang gy ngép
cho céc cong trinh néu biét trudc dugc cac sb
lidu dau vao.

Bai bao chi moi dé cap dén giai phap
nang cao d6 mat duong va thiét ké ctra van
ngan tridu, Nén can c6 cac chu truong dau tu
xay dung 16n hon nham han ché triét dé cac
hién tugng ngap tng cho d6 thi Thanh phd
Hb Chi Minh phat trién bén vimgQ
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