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KEYWORDS

Thanh phé Hd Chi Minh (TPHCM) c6 mat d6 xiy dung cao & cac khu vie trung tdm, 1am giam kha ning
thidm nuwdc ty nhién, din dén tinh trang ngap lut d6 thi trong miia mwa. Ngap lut d6 thi 12 mot van dé
nghiém trong ctia TPHCM, gdy tic nghén giao théng, phat thai 6 nhidm & quy mé d6 thi, va thiét hai tai san
& quy mé ho gia dinh. Chinh quyén d 4p dung céc giai phap nhu st dung may bom cong suét cuc 16n dé
nhanh chéng giai phéng nuée khoi mit dudng. Dé tré thanh mot thanh phé thong minh, ¢6 kha ning dam
bao can bing ty nhién, TPHCM cin c6 céc giai phap bén vitng, trong d6, xem mdc mua nhu mot lgi thé tie
thién nhién cho mot giai phap bén vitng 12 kha thi dbi véi TPHCM, v&i lugng muta trung binh hang niam 1a
1949mm va 159 ngay mwa mdi nim. Bai bédo d& xuit nghién citu v& bé ngim lwu giit nwée mwa trong mbi
cong trinh nha & twong dwong véi lvong nuwde hitu ich dé st dung trong hé gia dinh va ciing 12 lvong nwée
gitip giam ngap lut trong thanh phé. Bai viét nghién citu mét khu dén cu dién hinh & TPHCM 1a khu dan cw
Binh Loi, quin Binh Thanh, dé tinh to4n sb liéu, d& xuét phwong 4n thiét ké va ban luin v2 tinh hiéu qua
ctia viée diéu tiét ndc mura vao cdc bé ngim trong hé dan, déng goép vao giai phap giam ngap cla chinh
quyén thanh phd, ddng thoi, giam chi tiéu cho ho dan va giam 4p luc cung cip nuwée sach clia don vi cung
cAp nuée.

ABSTRACT

Stormwater drainage
Urban Flooding

Air Pollution
Emission

Sustainable

Ho Chi Minh City (HCMC) has a high building density in central areas, which reduces the natural
permeability of the ground and contributes to urban flooding during the rainy season. Urban flooding is a
serious issue in HCMC, causing traffic congestion, large-scale pollution emissions, and property damage at
the household level. The local authorities have implemented various measures, such as the use of high-
capacity pumps, to quickly drain water from streets. To become a smart city that can maintain a natural
balance, HCMC needs sustainable solutions. Considering rainwater as a natural asset for sustainable
development is a feasible approach, especially given the city’s average annual rainfall of 1,949 mm and 159
rainy days per year. This paper proposes an architectural study in which the amount of rainwater stored in
each building is equivalent to the volume of water that can be reused for household needs, while also helping
to mitigate urban flooding. The study focuses on a typical residential area in HCMC—Binh Loi neighborhood,
Binh Thanh District—to collect data, propose a design solution, and evaluate the effectiveness of rainwater
regulation through underground household tanks. This solution contributes to the city's flood mitigation

efforts, reduces household water expenses, and eases the pressure on the municipal clean water supply.

1. Gi6i thidu

Thanh phé H6 Chi Minh c6 dién tich dt & khoang 29.438 ha [3].
Theo dit liéu dy bdo, tdng dién tich dit cin thiét cho phét trién nha &

Thanh phd H6 Chi Minh c6 ty 1é ting tredng dan sé 2,2 % [1].
Ting triedng dan sb ddn dén nhu ciu x4y dung nha & va co s& ha ting,
géy ra nhitng hau qua dé thi nhu ngap lut va can kiét ngudn tii nguyén
nuée. Khi dién tich xiy dung ting, dién tich dAt thdm tu nhién sé giam
twwong tng. Gia ting d4n sb va qua trinh d6 thi héa dién ra cang nhanh,
chét lvong cube séng nang cao khién cho nhu ciu tiéu ding nude ting
cao, tao nén nhidu thach thite dbi véi tai nguyén nwde, cu thé nhu khai
thac qua mc ngudn nude dé san xult née sach dap ng cac nhu cAu
vé dich vu vé sinh, gy ra tinh trang can kiét céc ngu?)n nude tai chd

ciing nhu cac viing lién ké [2].

*Lién hé tic gia: thu.bmkt@hcmut.edu.vn

Nhan ngay 16/04/2025, stia xong ngay 30/05/2025, chip nhan ding ngay 02/06/2025

Link DOI: https://doi.org/10.54772/jomc.03.2025.920

trong giai doan 2021 - 2030 trén toan thanh phd 14 khoang 5.239 ha
[4]. Téng dién tich thu gom niéc mira, bao gdm mai nha va san, chiém
khoang 70 % dién tich dit dy 4n nha & [5] (mat d6 xiy dung duge cip
phép cho cac dy 4n nha & d6 thi). Hién nay, ndc mua thu dugce tif mai
nha va san vuedon duge thu gom va dwa vao hé thdng thoat nwée muwa
dd thi. Cung véi lvgng nudc mua thu dugce tit dién tich giao thong
(gdm via hé va long dudng, san bai dau xe), khdi lwgng nwde cin phai
thoat ra 16n hon kha nang tiép nhan ctia hé théng céng va miéng céng
thanh phd, din dén ngéap lut d6 thi. Chinh phu thanh phd di c6 nhiing

giai phap cuc bo cho titng diém ngap trén toan thanh phé, bao gdm viéc
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st dung may bom tai quin Binh Thanh, hodc trién khai xay dung va
véan hanh cc hd didu tiét thong minh dé ngiin ngap tai thanh phé Thu
Pic [6].

Nghién citu nay nhim muc tiéu danh gia kha niing diéu tiét lwgng
nu@c mua cua mai nha va san viedn ciia cic cong trinh xay dyng, nhuw
12 mét giai phap gitip giam gin 40% lwgng nuée mwa cin phai thoat
ngay 14p tic. Cu thé, nghién citu 1y vi du dién hinh ctia khu quy hoach
khu dén cu Binh Lgi va tién hanh nghién citu chi tiét dia trén cac tiéu
chi quy hoach va mé hinh nha & c6 sin dé cai tao va bd sung cac bé
chita n¢c mra ngdm nhim giam ngép lut d6 thi va cung cip nuwée cho

mot sb hoat dong sinh hoat.

2. Tai liéu va phuong phap
2.1 Tai liéu

Nghién citu dwge tién hanh tai khu dan cv Binh Loi, quan Binh
Thanh, Thanh phé Hd Chi Minh. Mt 6 dit nha & dién hinh trong khu
dan cu nay c6 chidu dai 17 mét va chidu rong 7 mét, v&i khoang luii 3
mét phia trwée va 1 mét 16i thoat hiém phia sau. [Hinh 1]

Pidu kién khi hiu ctia Thanh phé Hd Chi Minh dic trung véi
ltgng mua cao, trung binh 1.949 mm/n3m. S$6 ngay mua trung binh
mdi nim 14 159 ngay. Dit liéu st dung trong nghién ctu 14 di liéu do

sdu mua theo cic thang trong nim tai Thanh phd Hd Chi Minh. Phin

Bang 1. Luong mua trung binh theo thang tai Thanh phé H6 Chi Minh

16n Iwvgng mua roi tit thang 5 dén thang 10, giy ngap lut & nhiéu khu
vic cta thanh phé [7]. [Bang 1]
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Hinh 1. Vi tri, m6 hinh nha & khu din cuv Binh Loi va ban vé mét
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bing ting trét.
(St dung di liéu ti¥ cdc 4n pham duge cAp phép)

Théng 1 2 3 4 5 6 7 8 9 10 11 12
Luong
5,3 4,6 10,4 34,0 112)5 159,6 158,2 146,9 167,4 164,4 67,6 18,9
mua (mm)

2.2. Phuong phdp

Phuong phap nghién citu tai liéu:

Phén tich tai liéu quy hoach dé tinh to4n dién tich hap thu nuéce
mua. Viée xdc dinh dua trén cac thong sb kich thude 1y tit cdc ban vé
quy hoach @6 thi khu dan cu Binh Loi.

Phuong phép thuc dia:

Khao sat thuc dia cdc nhém céng trinh xay dung trong khu vuc
nghién cu dé thu thap di liéu vé thiét ké kién tric.

Phuong phap phan tich:

St dung dit liéu thiy vin két hop v&i dit liéu quy hoach va kién
triic trong khu vire dé tim méi quan hé twong tng, 1am co s& dé d@ xuét
giai phép.

Lugng mita thu dugc tif mai nha mbi thang (Dwa trén Dit liéu tit
Bang 1):

Vinginha = LUONg muta X Apginny (m®) (@]
Véi:
Luvgng mua (m)
A: Dién tich méi (m?)

Lugng nitdc mua trung binh mdi ngay nhan dugc:

Vtrung binh mainha = Vme’li nha /30 (mS) (2)
Lugng mua du thita (Khi lugng mua hang ngay vugt qué nhu
clu st dung nuée hang ngay du kién):

Vlhﬂ’a = Vtrung binh méi nha — VSu’ dung (m3) (3)

3. Tinh toan
3.1 Tinh hinh st dung miGc sinh hoat tai Thanh phd H6 Chi Minh

Tai TPHCM, c6 nhiéu céng ty tham gia cung cip nuwéc sach cho
dén cv nhv Céng ty C6 phin Cip nuéc Sai Gon (SAWACO), cong ty
nudc Gia Pinh, Tan Hoa, ... Theo théng tin tit SAWACO, téng cong sut
cung cAp nitéc clia toan b hé théng ma cong ty quan 1y 14 khoang 2,4
triéu m?® méi ngay [9]. P& d4p Gng nhu cAu ctia ngwdi dan va sy phat
trién kinh té ctia thanh ph 16n nhét ctia ca nwéc, trong subt 4 thap ky
qua, nganh cip nudc ctia thanh phé di lién tuc ting cudng cong suit
tlit 450.000 m? 1én 2,4 triéu m® - gép hon 5 14n [10]. Trong khi dén s
tang 1én, dién tich song ngdi lai giam din do sw xam 14n trong qué trinh
d6 thi héa, va chét lvong nudc ngay cang kém di. Mau thuin nay khién
nhiéu chuyén gia moi tredng lo ngai v& mot twong lai thiéu nude tai
trung tdm kinh t& ctia TPHCM. Ditng triuéc mot twong lai ngay cang
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khé du doén, an ninh ngudn nuée ctia TPHCM vAn con nhiéu 16 hdng.
Cu thé, hé théng nwéc dv phong ctia thanh phd hién nay khéng thuc
st sin sang cho mot cudc khiing hoang kéo dai hon 24 gir [11]. Khong

Bang 2. Gia nudc sach ndm 2024 [14].

thé mii canh tranh v6i thién nhién, ma thay vao d6, mét giai phap bén
vitng cho thanh phé 10 triéu dan 1a tai st dung ngudn nude [12, 13].

o . » M Dich vu thoat nuéc Tdng Gi4 sau thué
Ngudi sit dung nuéce bon gid (VND/m?) Thué 5% o L.
va x@ ly nugce thai (VND/m?) 20%
H9 gia dinh dén cu (Ti da 4m®/ngudi/thang) 6,700 335 1,340 134 8,509
Ho gia dinh nghéo/hd gin nghéo 6,300 315 1,260 126 8,001
Tit 4m® dén 6m®/ngudi/théang 12,900 645 2,580 258 16,383
Trén 6m®/ngudi/thing 14,400 720 2,880 288 18,288

Theo Quyét dinh s6 729/QD-TTg ctia Thu tuéng Chinh pht: Phé
duyét quy hoach cip nitéc Thanh phé H6 Chi Minh dén nim 2025, nhu
clu st dung nuvéce sinh hoat trong ndm 2025 dy bdo 1a 1.887.000 m?
mbi ngay [8], v6i du bdo nim 2025, d4n s6 TPHCM khoang 9.889.000
ngudi, nhu ciu st dung nuwée 1a 191 lit/ngudi/ngly. V&i mie tiéu thu
nudce sinh hoat trung binh nay, 1m?® nudc médy sé dugc mua véi gid
khoang 16,383 VND, méi thang mbi ngudi phai tra gin 100.000 VND
tién niw6e. Trong tuong lai, nvée may ¢6 thé duge ban véi gia cao hon
do dv bao thiéu nude sach tai TPHCM. Cu thé, mét s hoat dong sinh
hoat hang ngay nhu tudi cay, rita xe, twdi vieon, riva san, xa toilet, v.v.
hién nay dang st dung nuéc may tif cic céng ty cAp nudce, gy ap luc
16n 1én ngudn nitéc sach nay, trong khi hoan toan c6 thé thay thé bing
nude mua [15].

3.2 Lugng nu'dc mua lvu triv

Dit liéu dugce sit dung trong nghién cttu 1a dit liéu v& Ivgng mua
clia c4c thang tai TPHCM. Phn 16n lwgng mua xay ra tit thang 5 dén
thang 10, dn dén ngép lut & nhidu khu viic clia thanh phé. Cac phép
tinh dugc dya trén cic phuwong trinh tinh todn co ban trong viéc tinh

toan lwgng mua, véi cac dit liéu dAu vao sau:

Bang 3. Két qua.

Lwgng mia trung binh hang thang tai Thanh phé HS Chi Minh:
LAy ti Bang 1

Mat d6 xay dung trong khu vuce: 70%

Dit liéu du kién cho bé ngam:
Thé tich bé ngdm
Vé6i: L: chidu dai thye té cua bé (4,6m);
B: chidu rong thuc té cta bé (1,6m);

D;: chidu sau thuc té cta bé (2,5m)

Ve =LXxBxDp(m3) (4)

TANK

b
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Hinh 2. Vi trf bé néc ngim trong téng mit bing cong trinh.

Ngudn: Tdc gid

Ngudn: Tdc gid

Thoi gian (Thang) | Luong mua (m3) Vimainka (M) (1) V";::;ig ﬂgh (m?) (2) Vsiedung %) | Vepye (M) | Vipye (m®) (3)
1 5,3 0,52 0,02 0,15 0,52 0,00
2 4,6 0,45 0,02 0,15 0,45 0,00
3 10,4 1,02 0,03 0,15 1,02 0,00
4 34 3,33 0,11 0,15 3,33 0,00
5 112,5 11,03 0,37 0,15 4,50 6,53
6 159,6 15,64 0,52 0,15 4,50 11,14
7 158,2 15,50 0,52 0,15 4,50 0,73
8 146,9 14,40 0,48 0,15 4,50 0,00
9 167,4 16,41 0,55 0,15 4,50 0,00
10 161,4 15,82 0,53 0,15 4,50 0,00
11 67,6 6,62 0,22 0,15 4,50 0,00
12 18,9 1,85 0,06 0,15 1,85 0,00

Téng cong 38,67 18,40
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Dua trén Bang 2, ¢6 thé wéc tinh Ivgng mua ¢6 thé luvu trit trong
bé 12 18,4 m®, lwgng nwde mia sit dung trong mot nam 14 38,67 m®. Bé
¢6 kha ning luu trit nude tit thang 1 dén thang 6 va thang 12. Tuy
nhién, bé s& bi qua tai trong cdc thang mua cao diém (tit thang 7 dén
thang 11). Lugng mua thu duoc tit mdi ho gia dinh 14 102,46 m®/nam.
Kha ning st dung va lvu trit 1a 57,07 m®/nidm, tvong dwong véi ty 1&
55,63%. Con s6 nay twong dwong véi 38,94% lugng mua thu dugce tiv
co s& ha tAng tai khu dan cu Binh Lgi. Thém vao d6, lwvgng nuée sach
st dung trung binh la 191 lit/ngudi/ngay, tuong duong voi
6m°®/nguvi/thang. Gid 1m® nuGce sach 1a 16.383 VND/m?. Vi vay, véi
lwgng nde mua lwu trit, wéce tinh sb tién tiét kiém duge tir viée si?
dung nudc mua 14 633.589 VND/hd/nam.

3.3. Vén cho viéc xdy duwng hodc cdi tao cdc bé ngdm b6 sung

o= ey
LT

i

The section B -8

The section A - A
in

Hinh 4. Thiét ké bé nwéc ngdm.
Ngudn: Tdc gid

Bang 4. Dy toan khéi lwong xiy dung bé ngam.
Ngudn: Tdc gid

Thép (m) Bé tong Moéng (m®) | Thang
(m?) (cai)
Pon gia (VND) | 15,500 807.633 240.000 800.000
Khéi lvong 936 8,6 1,1 1
14.508.000 |6.945.643 |264.000 800.000
Téng (VND) 22.493.643

4. Thao luan

Trong cac tai liéu quy hoach khu dan cv Binh Loi dugc nghién
ctiu, viéce cai tao va bd sung hé théng bé ngdm thu nwée mua dya trén
mé hinh nha ¢6 sdn 12 mét giai phap kha thi va hiéu qua trong viéc tbi
wu héa st dung ngudn nuée mwa. Bdng thoi, cic bé ngdm quy mé ho
gia dinh ciing gitip giam 4p luc 1én hé théng thoat nudc, bao vé moi

trdng va tao ra mét moi trudng séng bén vitng cho cong ddng.

Viéc cai tao va xdy dung cdc bé ngdm thu nwéc mwa khong chi
¢6 thé 4p dung & quy mé cu thé ma cdn c6 thé mé réng trén toan thanh
phé dé dat dwoc hiéu qua cao hon.

Khi cai tao va b sung c4c bé ngdm thu niée mira, viée la chon
khu vire xay dung rit quan trong. Can phai chon nhitng khu vire d6 thi
¢6 quy dinh vé khoang liii dé tranh anh hwéng dén cic cong trinh khac

cua cac toa nha.

o

Hinh 4. M6 hinh 3D minh hoa bé ngidm dugc x4y bd sung vao nha
ph khu dén cu Binh Loi 12 kha thi. Ngudn: Tdc gid.

Ngoai ra, viéc ap dung giai phap nay vao cac cong trinh céng
cong nhu nha vin héa, chg, tiy ban nhén dan, tram y té,... ciing dy bao
mang lai nhiéu 1¢i ich. Vi dién tich b& miit rong, cic cong trinh nay ¢
diéu kién thuén loi dé lvu tri¥ nede mua phuc vu cho nhiéu nhu ciu
khac nhau nhu tuwdi cay, vé sinh cong cong va cdc muc dich khac. bac
diém ctia cdc cong trinh cong cong 13 ¢6 khoang lui 16n, khoang san
rong, day 1a cac didu kién thuan lgi cho viéc cai tao, xay dung thém cac
bé ngldm trit nwéc mwa, gép phin giam nude mit va tin dung dé twéi
cay va cac muc dich phti hgp khéc.

Theo Hinh 1 mot doan dudong trong khu dan cu Binh Lgi ¢ 2
day nha d6i dién nhau, méi day 14 nha, téng cong 14x2 =28 nha. Trung
binh mi bé nuéc trong ho gia dinh tri dwgc 10m? thi lvgng mua trén
doan dudng c6 28 nha dugc trit trong bé thay vi ndm lai trén miit dwdng
12 280 m®. budng khu din cu ¢6 bé rong 1ong dudng 1a 6m, chidu dai
21 m, lvong nude mwa 280 m3 ¢6 thé gdy ngap sdu 50cm v&i gia thiét
hé théng thoat nudc mit tai duwgc 1/3 lwgng nuede nay xubng hé théng
cbng ngam.

Nhu vay, bé ng?im chita nwéc mua trong mdi ho nha phé trong
khu dan cv Binh Loi ¢6 thé déng gép mot phian cho nd luc giam ngip
clia thanh phd, bén canh viéc giam lwgng nuée méy st dung, twong
duong véi giam chi tiéu ho gia dinh (khoang 650.000 VND/ndm/ho)
va giam ap luc cung cAp nuede sach cta cong ty Gia Pinh, don vi cung
cAp nudc cho khu dan cv Binh Loi, v6i tdng khéi lwong twong dwong
khoang 2 m®/hd/ndm. [Bang 3]

5. Két luan
Nghién cifu nay nhim d& xuét giai phap cai tao va thiét ké nha &
d5 thi, loai hinh cong trinh chiém hon 50% dién tich d4t x4y dung ctia

thanh phé. Giai phap bé ngim trong san céng trinh déng goép vio viée

giai quyét vAn dé thoat nuée va ngap lut tai TPHCM, noi qué trinh d6
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thi héa dang dién ra nhanh chéng. Ngép lut tai TPHCM 14 két qua téng
hop ctia nhiéu nguyén nhan khéc nhau, bao gém tic déng ctia mua 16n
bt thuong, sy phét trién d6 thi nhanh chéng 1am giam dién tich thAm
nudc, v.v. Trong nhitng nim gn ddy, chinh quyén TPHCM di nd luc
trién khai nhidu giai phap dé thich ¢ng véi tinh hinh ngap lut, tuy
nhién, chia ¢6 sy chung tay ctia céng ddng, chwa khai théc tiém ning
déng gép & quy mé ho gia dinh, tit cc cong trinh nha phé va cong trinh
cong cong c6 didu kién cai tao bd sung bé nwde ngim, gbp phin Iwtu trit
mét phin Ivgng nude mit, giam 4p luc cho hé théng thoat nude ctia
thanh phé.

Bén canh tinh trang ngap lut do mat do xay dung cao, giam dién tich
tham nuéc, d6 thi dong dén con dbi mit v&i viée nhu cAu st dung nudc gia
ting ti 18 v&i sb dan, nhw nwde cho sinh hoat, nwée twi cay, rita dudng,
vé sinh. St dung nitéc mura cho cic ndi dung khéng doi hoi dat yéu ciu vé
sinh twong duong nudce sinh hoat cho dan cu 1a mét giai phap hitu ich,
giam 4p lizc cho nhiém vu cung cip nuwée sach ctia thanh phd.

Nghién cttu nay c6 tinh kha thi vi phtt hgp v&i kha néng tai chinh
ctia m&i ho gia dinh trong viéc cai tao, xdy mé&i bé ngdm trong khoang
1iii, gép phin giam b6t ganh ning cho ngan sach Nha nude trong viée
giai quyét vin d@ ngap lut d6 thi, cling nhu giam 4p luc san xuét nuée
sach cho céc céng ty cung cip nuéc, giam st dung ngudn nudc
mit/nuée ngdm dé x 1y thanh nuwée sach. Pé thic ddy 16 trinh trang
bi bé ngAm cho hé gia dinh tham gia vio nd lyc giam ngép thanh phd,
¢6 thé kéu goi x4 hoi héa, phdi hop gitta cac doanh nghiép cung cip bé
san xudt sin, cic ngan hang chinh sich dé cung cp vat tu, tai chinh
phit hop vé6i didu kién clia cac ho gia dinh, hodic co quan c6 khuén vién
tru s& phit hgp véi muc tiéu cai tao xay bé.

Giai phép nay khong chi tdc ddng & quy md ho gia dinh ma con
anh hwéng dén quy mé d6 thi, thé hién mét cach tiép can bén vitng,
phit hop véi muc tiéu ctia cac thanh phé théng minh.

Viéc didu tiét ngudn nuée mit tit quy mé titng ho gia dinh khong
chi gitip giam lwgng nwde st dung tit ngudn cung cp ctia khu viee cip
nuwdc ma con gitp giam chi phi cho cac hé gia dinh va toan by khu vye
d6 thi. Pdng thoi, bién phap nay ciing gbp phin giam ngép lut d6 thi,
tao ra méi trudng séng an toan va bén vitng hon cho cuv dan dia
phuong. Bién phép nay khong chi mang lai loi ich ngdn han ma con
déng gbp vao sy phét trién bén vitng ctia thanh phé trong twong lai.
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