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Tom tat:

Hé théng thoat nudc bé mat la mét phan quan trong cta ha tang doé thi, dugc xay
dung dé thu gom toan bo luong nudc mua va nudc bé mat cta dé thi nham dam bao
vé my quan dé thi va moi trudng séng clia ngudi dan trong khu vuc. Hé thong thoat
nuGc bé mat bao gom cac thanh phan chinh nhu hé ga, cong thoat nudc, 6ng thoat
nudc, va cac cdng trinh chia nuéc nhu hé chira. Cac thanh phan nay dugc két hop dé
thu gom nudc ti cac bé mat nhu dudng phé, san vudn, mai nha vao hé théng thoat
nudc chinh. Khi t6 chuc thoat nudc bé mat cho dé thi cé hai yéu té chinh can xét dén la
kha nang thoat nudc cla 1€ bé via va kha nang thu nhan nudc cla giéng thu. Tuy nhién
kha ndng thu nudc clia giéng thu phu thudc vao cau tao clia ctra thu nuéc. Trong pham
vi bai viét chi so sanh kha nang thu nuéc cta cac loai ctia thu dang dugc st dung phd
bién & cac d6 thi hién nay dua trén cac cong thic tinh toan thuy luc.

Tir khéa: Thodt nuéc bé mdt; H6 ga; Clia thu nudc.
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Abstract:

Surface water drainage system is an essential part of urban infrastructure, built to
collectall rainwaterand surface waterin urban areas to ensure the aestheticappearance
of the urban landscape and the living environment of residents. The surface water
drainage system consists of main components such as manholes, drainage pipes,
and water storage facilities such as reservoirs. These components are combined to
collect water from surfaces such as streets, gardens, and roofs into the main drainage
system. When organizing surface water drainage for urban areas, there are two main
factors to consider: the drainage capacity of roadside channels and the water intake
capacity of catch basins. However, the water intake capacity of catch basins depends
on the design of the inlet structure. In the scope of this article, only the comparison
of the water intake capacity of commonly used inlet structures in urban areas will be

discussed, based on hydraulic calculation formulas.
Keywwords: Surface water drainage; Manholes; Inlet gates.

1.Pat van dé

Khi thiét ké hé théng thoat nudc bé
mat cho d6 thi, cé nhiéu yéu t6 can xét
dén trong qua trinh thu thap s6 liéu va
xac dinh cac thong sé tinh toan dé dam
bao rang sau khi hoan thién va dua vao
st dung hé théng thoat nudc lam viéc én
dinh, di kha nang thu gom toan b6 lugng
nudc thai bé mat chia do thi, khdng dé xay
ra tinh trang ngap nudc gay mat an toan
giao thong, 6 nhiém moi trudng va vé my
quan dé thi. Cac théng s6 thiét ké gém
cudng do mua, hé s6 mat phu cta d6 thi,
duong kinh cong thoat nudc, dién tich luu
vuc thoat nudc...

Ngoai ra trong qud trinh tinh todn
ngudi thiét ké phai xac dinh dugc chinh
xac kha nang thoat nudc clia hé thong
dé dam bdao rang toan bd lugng nudc
thai dugc thu gom va van chuyén ra khoi
khu vuc thiét ké trong khodng thaoi gian
ngan nhat tranh hién tuong ngap nudc
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cuc bé. Cac yéu té chinh quyét dinh dén
khd nang thodat nudc cta hé thong la
kha nang thoat nudc ctia céng, kha nang
thoat nudc chia lé bo via va kha nang thu
nudc cla giéng thu. Trong d6 kha nang
thu nudc cla giéng thu phu thudc vao
cau tao clia thu nudc. Trong thuc té thiét
ké hé théng thoat nudc bé mat, cac don
vi tu van thiét ké thuong chi chon khoang
cach bo tri cac hé thu nudc theo bang 16
diéu 6.9.1 Tiéu chuan Viét Nam 7957:2008,
Thoat nudc - Mang ludi va cong trinh bén
ngoai - Tiéu chudn thiét ké dua trén sé liéu
do déc doc dudng pho ma khong xét dén
kha nang thu nudc ctia cira thu. Tinh toan
kha nang thoat nudc clia cla thu va vi tri
dat ctra thu sai c6 thé la nguyén nhan gay
ngap lut trén dudng. Kha nang thu nudc
cla cla thu phu thudc vao cac yéu to
hinh hoc ctia ranh thu nudc, dac diém cla
dong chdy trén ranh va loai clfa thu nudc.
Trong pham vi nghién cuu, bai viét chi so
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sanh hiéu qua thu nudc cla cac loai clra
thu va bé qua cac anh hudng clia cac yéu
t& hinh hoc cla ranh thu nudc, dac diém
clia dong chay trén ranh.

2. Téng quan giéng thu nudc mua va
ciia thu nuéc

2.1. Giéng thu nuéc mua

Giéng thu nudc mua coé chic nang thu
gom nudc bé mat vao mang ludi cong
ngam, giéng thu nuéc mua thudng dat
@ ranh duong véi khodng cach xac dinh
theo tinh toan, ngoai ra con phai bé tri
giéng thu & ché triing, cac nga tu dudng
va trudc day di bé qua dudng. [2]

Khi dudng phé réng dudi 30m va khéng
¢6 giéng thu bén trong tiéu khu thi khoang
cach gilta cac giéng thu c6 thé lay theo
bang 16 diéu 6.9.1 Tiéu chuan Viét Nam
7957:2008, Thodt nudc - Mang lugi va cong
trinh bén ngoai - Tiéu chuan thiét ké. [2]

Bdng 1. Khodng cdch giira cdc giéng

thu. [2]
P déc dqf Khoang cach giira
duong pho cac giéng thu (m)
< 4%o0 50
TU 4%0 dén 6%o 60
TU 6%o0 dén 1% 70
T 1% dén 3% 80
Chu thich:

- Quy dinh nay khéng ap dung déi véi
giéng thu kiéu hé bé via (giéng thu ham
éch).

- Khi chiéu rong dudng pho I16n hon
30m hodc khi d6 déc 16n hon 3% thi
khodng cach gilta cac giéng thu khong
|&6n hon 60m.

- D6i vGi cac do thi ¢ cudng do6 mua
I6n, dudng phé ¢ nhiéu la cdy hoac rac
thai thi nén 4p dung kiéu giéng thu két
hop (vira thu mat dudng via thu bé via)
hodc tang chiéu dai giéng thu gap doi so
vGi loai giéng thu théng thudng.

- D6i vai nhiing khu vuc thap (thudng
la cac nga tu dudng) nai hoi tu nhiéu dong
nudc thi s6 lugng giéng thu phai tang 1én
gap doéi.

- D6i véi khu d6 thi viing doi ndi, dudng
phé thudng c6 d6 déc 16n tai cac diém
dat giéng thu ta can ha thap mat dudng
khoang 0,1m hoac tao ra géc ngoat dé
tang kha nang thu nudc clia cac giéng thu.

2.2, Clta thu nuéc

Cac loai ctra thu nuéc mua dung dé thu
nudc chay tran bé mat va chuyén lugng
nudGc vao hé thong cong thoat nudc. Clia
thu nuéc thuong dugc dat & ranh thu nudc
lién ké bo via, tai dai phan cach va mép
dudng ngoai do thi. Co thé phan thanh ba
loai phé bién: clfa thu bo via, clra thu mat
dudng va ctra thu hon hap.

Clra thu bé via dugc strdung cho nhiing
khu vuc c6 d6 déc bang phang, nhiing
nai cé dé doc doc nho han 3%, tai dudng
cong l6m trén trac doc dudng. Kha nang
thu nudc cua loai nay sé giam khi dé doc
dudng tang dan.

Clfa thu mat dudng cé luédi chan, cac
khe hé mat lugi dugc dat song song véi
chiéu dong nudc va dugc st dung rong
rai cho cac ranh thu nudc doc theo dé déc
duong. Loai clfa thu nay sé giam hiéu suat
thu nudc khi dudng cé dé doc doc 1én dan.
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Loai nay thuong duogc lap dat doc theo thu mat dudng, loai nay c6 kha nang thu
dudng, loai nay co uu diém la dé |y rac. nudc tét nhat va khac phuc dugc nhuoc
Clra thu két hop kiéu thu bé via va kiéu  diém cuta ca hai loai cra thu nuéc & trén.

Hinh 2. Cda thu mdt dudng

Chda thich:

1.Dd bé via

2. Ctra thu nuéc 6 bé via

3. Ludi chdn & clra thu mdt duong.

Hinh 4. Cdc ctra thu nuéc kiéu thu bé via dang duoc st dung trén cdc tuyén dudng
phudng 3, thanh phé Vinh Long
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Hinh 6. Cdc ctia thu nuéc kiéu thu két hop dang duoc sir dung trén cdc tuyén dudng
phudng 1, thanh phé Vinh Long

2.3. Kha nang thu nudc ctia ba loai
ctra thu nudc xét cing diéu kién bién
- Cac cong thuc xac dinh kha nang thu
nudc cla cac loai ctra thu
+ Clra thu nudc loai bé via
« Hiéu suat thu nuéc

=]

« Luu lugng nudc chdy vao cla thu

Q, =ExQ (m¥s)
+ Clra thu nudéc loai mat dudng
« Hiéu suat thu nuéc
E=R;xE +R x(1-E,)

« Luu lugng nudc chdy vao cla thu
Q, =ExQ (m?/s)

+ Clra thu nuéc loai két hap
Trudng hop cira thu ¢6 phan thu nudc
bé via bang véi chiéu dai phan thu nudc

mat dudng thi kha nang thu nudc sé bang
vGi kha nang thu nuéc clra thu nudc bé
mat (trudng hop nay sé bo qua phan luu
luong nudc thu vao tu clra thu bé via).

Trudng hgp bé tri clra thu bo via vé
phia thugng luu so véi phan thu nudc
mat dudng thi kha nang thu nudc clia cira
thu két hgp sé bang luu lugng nudc cla
phan thu nudc mat dudng cong véi lugng
nudc thu dugc ti phan thu nudc bo via
tinh tir thuong luu ctia phan thu nudc mat
duong.

Trong dé:

R: Hé s6 thu nudc tur phia thuong luu
trong phan clia thu, R < 1.

E,: Ty 1é gilfa luu lugng phan tiép can
vao giéng thu vai tdng luu lugng trén
ranh thu.

R: Ty Ié luu lugng nudc & bén Ié cla
miéng thu tiép giap véi dudng so véi téng
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luu lugng Ié.

Q: Tong luu lugng nudGc chay trén ranh
thu, m3/s.

Q: Luu lugng nudc chay vao cla thu
nuéc, m3/s.

L: Chiéu dai clia cra thu, m.

L: Chiéu dai cta clfa thu nudc kiéu
bé via véi mong mudn thu dugc toan bo
lugng nudc chia ranh thu, m.

- Tinh toan kha nang thu nudc cla
cac loai ctta thu xét cho truong hop 6
cung diéu kién bién vgi cac thong sé tinh
toan ban dau duoc chon dua vao TCVN
13592:2022 Dudng doé thi - yéu cau thiét
ké va cac s6 liéu dugc gia dinh ngau nhién
nhu sau:

+ Hé s6 thu nudc tu phia thuong luu
trong phan clfa thu,R. =1 (R < 1)

+ Hé sé nham mat dudng, n = 0,016
(Ung vdGi loai mat dudng nhua Asphalt
tho)

+ D6 déc doc duong, S, = 0,01m/m
(theo bang 21, 22 diéu 12.2 TCVN
13592:2022 Dudng do6 thi - Yéu cau thiét
ké, d6 déc doc téi thiéu doi véi dudng co
b via la 0,3% va d6 déc téi da 4% dén 9%
phu thudc vao toc dé thiét ké).

+ Chiéu sau vung triing, a = 50mm; bé
rong mat nudc tai dinh T=2,5m.

+ D06 dbéc ngang dudng, S = 0,02m/m
(theobang 12 diéu 9.2.5TCVN 13592:2022
Pudng do thi - Yéu cau thiét k&, do doc
ngang phan xe chay chon trong khoang
1,5% dén 3,5% tuy thudc vao loai mat
dudng).

+Téng luu lugng nudc chdy trén ranh
thu, Q = 0,06 m3/s.
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+ D6 déc ngang tuong duang, S_ =
0,08vahésoE =0,7.

+ Kich thudc cia cac clra thu nudc BxL
=(0,6x1,2)m.

- VGi cac diéu kién bién cho trudc, hiéu
suat thu nuéc va luu lugng nudc chay vao
cac loai clfa thu dugc xac dinh nhu sau:

+ Clfa thu nuéc bo via

« Hiéu suat thu nudc

1,8
E=1-]1- 1,2 =53%
3,5

1 0,6
] =3,5m
nxSs

€

L, =K, xQ"?x8" x (

VGi K : Hé s6 theo SI = 0,817
« Luu lugng nudc chdy vao ctia thu

Q, =ExQ=0,032 (m?/s)
+ Clra thu nuédc mat dudng
« Hiéu suat thu nudc
E=1x0,7+0,37x(1-0,7)=81%

Véi K : Hé s6 theo SI = 0,0828; Van téc
nudGc chdy trén ranh, dugc xac dinh tu cac
s0 liéu cho trudc clia diéu kién bién, suy ra
dugcV =0,078 m/s

« Luu lugng nudc chdy vao ctia thu

Q, =ExQ=0,049 (m?/s)
+ Clra thu nuéc két hop
Theo nhu s6 liéu ban dau thi cac cta
thu cé kich thudc (0,6x1,2)m. Vi vay cla
thu két hop nay thuéc trudng hop clra thu
c6 phan thu nudc bé via bang véi chiéu
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dai phan thu nuéc mat dudng nén hiéu
suat thu nudc va lugng nudc chay vao clia
thu clia loai nay bang véi truong hop clra
thu nudc mat duong.
E=81%
Q, =ExQ=0,049 (m?/s)

3. Két qua va thao luén
Bang téng hap két qua tinh toan va so
sanh kha nang thu nudc clia cac loai clra
thu nudc dua trén cac két qua thu dugc.
Bdng 2. Két qua so sdnh kha nédng thu
nudc cua cdc loai ctra thu.

Loai ctia thu Q,(m¥/s) [ E(%)
Clfa thu bo via 0,032 53
Clta thu mat duong 0,049 81
Clia thu két hop 0,049 81

TU bang trén cho thay loai ctia thu bé
via cho hiéu qua thu nudc nho nhat. Trong
khi d6 hai loai ctfa thu con lai ¢6 hiéu qua
thu nu&c nhu nhau. Tuy nhién loai ctra thu
két hop c6 uu diém hon so véi clia thu
nudc mat dudng la c6 thé khac phuc duoc
anh hudng clia rac dén kha nang thu nuéc
cla cUa thu.

Cé nhiéu yéu t6 anh huéng dén kha
nang thu nudc clia thu, tuy nhién chiéu
sau I8p nudc tai bo via la hé sé anh hudng
nhiéu nhat dén hai loai clfa thu nudc bo via
va mat duong.

Kha nang thu nudc cda loai ctia thu bé
via chd yéu phu thudc vao chiéu sau Iop
nudc tai bo via va chiéu dai ctia thu. Dé
tang hiéu suat thu nudc tai cac ranh thu
nén cé thém phan triing xuéng.

Kha nang thu nudc cua loai cfa thu mat
dudng phu thudc vao téng luu lugng nudc

trén ranh thu, tiét dién cla thu va van toc
nudc chay trén ranh thu.

Kha nang ti€ép nhan nuéc cda clra thu
ki€u két hop phu thudc vao chiéu dai cla
phan thu nudc bé mat va cac yéu t6 anh
hudng dén khd nang thu nudc clia no
tuong tu nhuloai clfa thu nudc mat dudng.
4. Két ludn

Hiéu suat thu nudc cla cla thu la ti
[é gitra luu lugng nudc chdy vao cda thu
véi luu lugng nudc trén ranh thu va n6 sé
thay déi khi dé déc ngang, déc doc, luu
lugng nudc trén ranh thu, hé s6 nham
mat dudng thay doi.

Kha nang thu nudc clda cla thu la
lugng nudc chdy vao cla thu. Kha nang
thu nudc cta loai clfa thu mat dudng phu
thudc vao lugng nudc tran va kich thudc
cla thu. Trong khi d6 kha nang thu nudc
cua loai ctra thu bo via chli yéu phu thudc
vao chiéu sau I&p nudc tai bo via va chiéu
dai ctra thu. D6i véi clra thu nudce loai két
hop thi kha nang tiép nhan nudc lai phu
thudc vao chiéu dai cta phan thu nudc
bé mat va cac yéu té anh hudng dén kha
nang thu nudc cla né tuong tu nhu loai
c’a thu nudc mat dudng.

TU cac két qua phan tich & trén cho
thay kha nang thu nudc cla loai clra thu
nuéc bod via cé hiéu suat thu nudc thap
nhat trong ba loai ctra thu.

Hiéu suat thu nudc cla loai clra thu
mat dudng va loai két hop c6 thé dugc
xem la nhu nhau trong trudng hop phan
thu nuéc bé via cé chiéu dai bang vdai
chiéu dai ctia phan thu nuéc mat dudng.
Tuy nhién loai clfa thu nay c6 diém uu viét
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hon so véi loai ctfa thu mat dudng la cé
thé khac phuc dugc anh hudng cla rac
dén kha nang thu nuéc clia clra thu.

TU cac phan tich trén cho thay loai clra
thu nuéc két hgp sé co6 nhiéu uu diém
nhat trong ba loai clfa thu dugc khao sat.

Tai liéu tham khao

Vi vay khi thiét ké hé théng thoat nudc
bé mat cho d6 thi cac don vi tu van thiét
ké nén s dung loai clra thu két hgp, diéu
nay gép phan lam tang hiéu qua thu nuéc
cla giéng thu va gép phan lam giam hién
tugng ngap nudc cuc bo trong do thi.
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