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Van d@ tic nghén réc tai cac cta thu nide mura 1am giam manh hiéu suét thu nudce clia ga, anh hwéng dén
hiéu qua hoat déng cta hé théng thoat nuwdc 13 mét trong nhitng nguyén nhan giy ngap tng d6 thi & Viét
Nam hién nay. Sy tic nghén ngoai nhitng nguyén nhén chii quan 1a do tinh trang ngudi dan bit chén ctia
thu dé ngin mii hoi thdi tir cdng ranh thoat ra hay do nan vitt rdc bira bii con cé nguyén nhan khach quan
12 khi c¢6 mwa ngap ting dwdng thuwong di kém véi luong rc 16n trdi ndi tap trung va bi 1w6i chin gitt lai tai
céc cita thu. Vi vAy song song véi giai phap vé tuyén truyén, ché tai phit hop hay giai phap vé sinh moéi
trudmg d6 thi, han ché rac thai b& mit con cin phai c6 nhitng giai phap k§ thuat phit hop thich Gng. Qua
trinh xay dung, phat trién hé théng thoat nude d6 thi & Viét Nam d3 c6é nhidu loai ga thu nuéc mua duge
nghién cttu 4p dung nhung thuc té cho thiy sy tic nghén rac tai ctta thu din dén hiéu suét thu nuée thap
hién vAn 12 vAn d 16n con ton tai. Bai viét nay tip trung nghién ctu @& xudt ciu tao mét loai ga thu nuéc
mufa c6 kha ning by rac, han ché tic nghén tit 6 nang cao hiéu suit thu nuéc, chéng mui héi, m§ quan,

cAu triic don gian, d& 4p dung va kinh té.

ABSTRACT

Energy loss
Loss factor
Manhole

Rainwater drainage network

The problem of garbage clogging at rainwater inlets, drastically reducing the efficiency of the station's water
collection, affecting the performance of the drainage system, is one of the causes of urban flooding in
Vietnam today. In addition to the subjective reasons, people block the collection doors to prevent the stench
from escaping the sewers or because of the indiscriminate dumping of garbage, there is also an objective
cause that is when it rains, the roads are often flooded and accompanied by a large amount of floating
garbage gathered and trapped by nets at the intakes. Therefore, along with solutions for propaganda,
appropriate sanctions or solutions for urban environmental sanitation, to limit surface waste, it is also
necessary to have appropriate and appropriate technical solutions. In the process of construction and
development of urban drainage systems in Vietnam, many types of rainwater collection stations have been
studied and applied, but the fact shows that garbage blockage at the inlet leads to low water collection
efficiency. This big problem still exists. This article focuses on researching and proposing the structure of a
rainwater collector gas capable of trapping garbage, limiting clogging, improving water collection efficiency,

anti-odor, aesthetic, simple structure, easy to apply and economy.

phép k§ thuat phit hop thich tng. D& xuét ciu tao ga thu nwéc mua phit

hop c¢6 kha ning biy rac, han ché tic nghén ning cao hiéu suét thu

Tinh trang nglp ung tai cdc d6 thi & Viét Nam dang ngay cang
tré nén phd bién va trAm trong, nguyén nhén gy ra thi ¢6 nhiéu va da
dang nhung thic té van hanh cho théy sy tic nghén rac tai céc clia thu
nuwéc mua lam gidm hiéu sut thu cta ga 13 mot trong nhitng nguyén
nhan dién hinh. St tic nghén ngoai nhitng nguyén nhan cht quan 1a do
tinh trang ngudi dan bit chén cita thu dé ngin mii hoi théi ti¥ céng ranh
thoat ra hay do nan vt @6 rac bita bai con c6 nguyén nhan khach quan
1a khi ¢6 mua to gay ngép tng thi thuong di kem véi lugng rac 16n tréi
ndi tap trung vé& cac clfa thu va bi 1ui chin giit lai. Vi vay song song
v6i giai phap vé tuyén truyén, ché tai phit hop hay giai phap vé sinh
moi tredng d6 thi, han ché rac thai bé mit con cin phai c6 nhiing giai
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nuwée 1a mot trong céc giai phap ki thuat cin thiét dé c6 thé nghién citu
ap dung, dac biét la dbi vé6i céc du 4n cai tao nang cép hé th6ng thoat

nude hién trang & nhitng khu vuc thuong xuyén bi ngép tng.
2. Co s& nghién ciiu d& xuét cAu tao ga thu nWéc mua

Ly thuyét va thyc tién céc loai ga thu nwéc mua dang sit dung
phé bién & cac do thi Viét Nam hién nay gdm:

Loai ga véi clta thu nuéc ngang bé via (Hinh 1) c6 wu diém 1a
khéng can dit w6 an toan giao thong nhu cia thu nudc mit dudng
nén sé han ché dugc tinh trang tic nghén, phit hop véi nhiing tuyén
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duong c6 d6 dbc nho, nhitng vi tri thip triing ngap ting, khong duoc
khuyén nghi stt dung trén cac tuyén dudong c6 @6 déc 16n [5]. Tuy nhién
trong didu kién hé théng thoat nuéc chung hay nita riéng, dé ngin mii
hdi, ga thudong két hop b phan siphon ngin miii véi cita thu theo kidu
ham éch nén rit dé bi dong nudc, tic rdc ngay tai ctta thu gay 6 nhiém,
mét my quan. Ngoai ra cAu tao b phén siphon ciing huéng dong nuée
phai di zic zic din dén ting tdn thit thuy lyc, gidm lwu lugng. Pay 1a
nhiing 1y do chinh dén ti viée ga thu nuée kiéu ham éch ¢ dién hién
khong con dugce stt dung & Viét Nam.

Cong suét thu nudc ctia ctta thu nude mé bé via phu thude vio
chiéu sau muc nude tride ca thu (d), kich thude va chu tao ctra thu.

V6i d < d, thi ctta thu 1am viéc nhv mét dép tran thanh mong,
d=1,4d, thi ctta thu lam viéc nhv moét 16, d,<d<1,4d, ctia thu lam

viéc & giai doan chuyén tiép giita dap va 15 [5].

Hinh 1. CAu tao cta thu nuéc mé bé via.

Véid < d, va tai clta thu khong thiét ké 16m xubng thi c6 thé xic
dinh cong suét thu nuée theo cong thic [5]:
Q; =C,.L.d*5 €8]
Vi d = 1,4d, va tai ctta thu thi c6 thé x4c dinh cong suét thu
nuéc theo cong thie [5]:
Q; = Cy.dy.L.\/2.g.(d — 0,5d,) 2
Trong do:
+ L: 1a chidu dai ctra thu, (m)
+ G, :1ahé s thyc nghiém, C,=1,6
+ d:1a d6 sdu myc nudc tai mép ngoai long dudng tiép giap
vGi b6 via, (m)
+ d,: 1a chidu cao cta thu
+ G, : 12 hé sb lvu lwgng dong chay qua 13, C,=0,67
Loai ga v&i cita thu nude mua mit dwdng (Hinh 2) ¢6 vu diém 1a
hiéu suit thu trong diéu kién khong bi tic nghén cao, dé vé sinh, m§
quan. Tuy nhién & cic d6 thi Viét Nam khi gép nhitng trdn mua 16n,
kéo dai hay khi dudng bi ngap ting thuong mang theo nhiéu lwong rac

troi noi, loai ctta thu nude mit dudng rt nhay cam véi tic nghén [5]

nén hiéu suét thu trong diéu kién thuc té nay la rat thép. Viéc st dung
mét minh ctia thu nude mit duong & nhitng vi tri thip triing, thuong
xuyén bi ngép ting 1 khéng duoc khuyén nghi ma thay vao d6 1a ding
cita thu nidc ngang bé via hoic két hop [5].

Cong sudt thu nuwdc clia cla thu nude mit duwdng phu thude vio
chiéu siu 16p nude trén bé mit, kich thude va chu tao cta lwéi thu. &
d6 sau nho lvu luwong dong chay qua lu6i dugc tinh nhv dbi véi dap
tran thanh méng va tinh nhu véi dong chay qua 18 khi & d6 sau 16m hon.

Hinh 2. Ciu tao ctta thu nwéc mit dudng.

Cong sudt thu nwée khi chidu su 16p nude trén mit 1uéi nho c6
thé tinh theo cong thic [5]:
Q; = C,.P.d*s 3
Cong suét thu nuge khi chiéu sau 16p nude trén mit lwdi 16m c6
thé tinh theo cong thic [5]:
Qi =Co-Ag\J2.9.d 4
Trong dé:
+ C, :1aheésb thuc nghiém, C,=1,66
+ P :1achu vi luéi chin réc, khong tinh ph?m canh ké vao két
cAu ctia thu
Co: 12 hé s6 Ivu lwvong dong chay qua 18, C, = 0,67
Ay tdng dién tich thong thily theo hinh chiéu bing cic khe
ho uéi chén réc
+ d : 1a d0 sau muc nudc trung binh trén lugi thu, (m),
d=0,5.(d; +dy)
Loai ga két hop gitta ctta thu nwde mit duong véi clta thu nude
m& bé via c6 hiéu sult thu niée cao do ting duge téng dién tich thu
nuéc, phit hop trong diéu kién bi ngép tng. Tuy nhién véi ciu tao théng
thuong nhu hién nay thi phai st dung 1wéi chin rac cho ca cita thu m&
18 dwong dé ngiin rac ¢6 kich thude vieot qua giéi han cho phép chay
vao cbng va nhugc diém dé bi tic rac con ton tai nén hidu sudt thu nuée
trong didu kién thuc té vin con thip. CAu tao ga méi bai viét d& xuét sé

tap trung nghién cttu khic phuc tdn tai nay.
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Hinh 3. Ciu tao ctta thu nuée két hop.

Cong suét thu nuée cua loai ga ¢ cta thu két hop ¢6 thé duoc
xé4c dinh bing cach cong cong suit thu nudc clia cita thu mit dwdng véi
cong suét cta thu nuée mé bé via véi cac cong thite xac dinh tly theo
kich thude ctta thu, 1wéi chén rac va d6 sdu myc nude tai cita thu nhw
trinh bay trén day.

3. D& xuit cAu tao ga thu nudc mua

Loai ga thu nuéc mua phtu hop 4p dung cho nhitng khu vuc
triing thip, thuong xuyén bi ngap tng cin phai dat duoc cic yéu cau
co ban gdm:

+ Hiéu sut thu nudc cao

+ Gift lai duwgc ciin, rac trdi ndi cé trong lugng, kich thutée vigt

qué gi6i han cho phép chay vio cbng

+ Pam bao céc yéu tb an toan giao théng, my quan va méi tridong

+ Thuén tién cho cong tac vét cdn, rac dinh ky

+ Chu tao don gian, dé thuic hién va kinh té

Véi kich thuée ga lia chon theo dinh hinh théng dung, dé nang
cao hiéu suét thu nwéc cin nghién cttu ciu tao cta thu sao cho téng
dién tich théng thuy 16 thu 16n, c6 kha ning tu chdng lai sy tic nghén
do rac trdi ndi, tén thit thily lvc dong chay vio va qua ctia thu nhé.

Tit céc yéu ciu dua dbi véi mét ga thu nwde mua phit hop véi
phan 16n didu kién thuc té & cac d6 thi Viét Nam, bai viét dé xuit loai

ga thu nuéc mua nhu Hinh 4 sau:

Cita thu e 1 Mép ngodi b via

Cim thu nude |

Cina thu nuc 2 Cilia thu nude 2
M vt eira thu

Mép ngoti b6 via

iA:

He dudng

B6 via vit L

Téim nilon ngan mii

Céng gom

Hinh 4. D2 xuét ciu tao ga thu nuéc mua han ché tic nghén ning cao

hiéu suét thu.

Ctra thu s6 1 st dung loai wéi chén rac théng dung hién nay, c6

tac dung chin dong chay ranh bién duong hiéu qua & nhitng thoi gian
dAu trin mua, tuy nhién cta thu nay rat d& bi tic nghén béi rac. Véi
cAu tao ga d& xuit, dong chay qua ctia thu sb 2 théng thoang do khong
cAn dit 1wdi an toan sé ¢ tc dung quét nhitng thanh phin rac dang ¢
xu huwéng tic & ctia thu 1 vio trong ga, han ché cac yéu t6 gy tic nghén
tai day.

Ctia thu s6 2 dit triing véi mép ngoai b6 via duong, cita thu theo
phuong diing nén khong cin 1u6i an toan giao thong, kich thude théng
dung ctia cta thu ¢6 chidu cao tir 0,18-0,20m, dai 1,0m. Véi kich thuée
thong thily nhw véy thi gn nhy toan bd réc trdi ndi sé bi ddy vio trong
ga va bi giit lai trude song chin ctia ga nhitng phin rac c6 kich thude
VWOt qua gi¢i han cho phép tréi vao cbng.

Song chén rac duoc dit trong ga cho phép thiét ké ting dién tich
lam viéc 1én dén gip 6-8 14n so vdi ga thu thong thuwong hién nay.
Trudng hop nay song chin réac chi 1am nhiém vu chén réac, khoang céch
gitta cac song phu thudc vao kich thudce rac cho phép lot qua song chay
vao cbng, khong cin phai dam bao cc didu kién an toan giao thong
nhut [w6i chén rac dit trén mit duong nén dé dang thiét ké ciu triic phit
hop vita dap ting yéu cdu chin rc vira giam tén thit thity luc nuée qua
song. Dit song chén rac theo giai phap nay con c6 tic dung nhu mét
biy rac vi dong chay va trong luc rac luén ¢é xu hudng kéo rac xubng
phia ddy trieée khi lan dan 1én phia trén theo thoi gian nén chu ky cao
vét sé dugce kéo dai. Song chin c6 thé st dung nhua hoac thép véi két
cAu don gian do I tic dong 1a khdéng dang ké nén chi phi ché tao thip.

Pé ngin mii ti¥ ga thoat ra ngoai, tai cta thong giita hai ctta thu
va long ga st dung loai tAm bat nilon véi phia trén lién két vao mép
duéi ctra thu sé 2, cac phia con lai dé tu do. Yéu clu d6i véi tAm bat
nilon ngin miii 12 bén, ¢6 d6 day vita phai dé vita dam bao d6 mém déo
cho nuée di qua véi trd lwe nho va ty tra lai bit kin hoan toan ctra thong
Kkhi rit hét nuée, tic 13 ty déng kin.

Déy clia thu 1 cin ¢6 d6 dbc 16n, tdi thiéu 25% vé phia long ga
va tron nhin dé dam bao cin khong ling dong va nuéc dé& dang qua
tAm bat nilon ngén mui ngay ca khi c6 ligng nuée nhé.

Cong suét cua ga thu nuwde mua d& xuit dugc xdc dinh bing téng
Iutu Iuwong qua ciia ctfa thu 1 va 2 va ¢6 thé st dung céc cong thite (1),
(2), (3), (4) v6i cac didu kién ap dung nhu da trinh bay dé 1am co s&
xac dinh.

Mbt trong nhitng dbi twong 4p dung ctia ga d& xut 12 cai tao hé
théng ga thu trén céc tuyén thoét nue hién trang dé ning cao hiéu sult
thu nuée giam ngap tGing dé thi. Khi d6 trong tinh toan thiét ké cin gi6i
han muie nwdc téi da dam bao phuong tién giao théng di lai & mic chip
nhén dugc va d6 sdu myc nwde & mép long duong (d) khoang 20-25c¢cm
duge xem 13 thong s6 dAu vao tinh toan thich hop. Trudong hop nay cé
thé xem ctta thu 1 va 2 lam viéc theo ché d6 dong chay qua 15, cong
suét thu nude cta ga duoc xac dinh bing cong thic:

Qi = CoAgy/29(d — 0,5iw) + CodoLy/2g(d — 0,5d,) (m?/s) 5)
Trong dé:

+  Cy: 12 hé s6 luu lwgng dong chay qua 15, C, = 0,67;

+ Agla tdng dién tich théng thity theo hinh chiéu bing céc khe
hé lwéi chin rac ctra thu 1, (m?);
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+ d: 13 d6 sdu muc nude tai mép ngoai long dwdng tiép gidp véi
b6 via, (m);
+ i 1a d6 déc ngang clia lwdi chin rc cita thu 1 (Thuong thiét
ké bing d6 déc ngang ranh bién dwong, i =10%);
+ w: chidu rong cta thu 1, (m);
L : 1a chidu dai ctta thu 2, (m);

+
+ dy:la chidu cao ctta thu 2, (m).
+

Cira thu 2

Cira thu |

Hinh 5. C4u tao cita thu.
4. Két qua va thao luan

Kiéu thu nudc mit duong thuong hién duge wu tién lya chon
trong thiét k&, tuy nhién muén ting céng suit thu nwéc thi phai sit dung
ctra thu va Iw6i chin rac ¢6 kich thuée 16m, didu nay sé anh huéng dén
giao théng va kém my quan. Ngoai ra loai nay rit nhay cam véi tic
nghén ric nén hiéu suit thu nudc trong diéu kién thuc té giam manh,
cin phai c6 hé sb dy phong khi thiét ké cling nhu phai dam bao céng
tac vé sinh song chin rac dugc thuc hién thuong xuyén.

Kiéu thu nuéc hdn hop ciing dang dugc cac ki su Iva chon cho
rat nhidu dy 4n véi muc dich ning cao hiéu sut thu nudc nhung véi
giai phap diing 16 chén rc cho toan bd cac cita thu nhu hién nay vin
bi han ché do tinh trang tic nghén.

Dé xult ciu tao ga thu nuwéc mua két hop cita thu nuée miit
duwdng va kiéu thu nivée ngang bé via (Hinh 4) ¢6 kha ning by rac dya
trén cac yéu t6 thiy Iiic dong chay va ciu triic ciia thu, song chin rac
phit hop sé han ché duoc sy tic nghén, ning cao hiéu suit thu nudc.
VAn dé ngin mui ctia ga d& xuét nghién ciiu sit dung loai tAm bat nilon
¢6 d6 day, @ mém déo phit hop dé ¢6 tré Ie nho, it anh hwdng dén
lvu Iuwgng dong chay ti¥ cita thu vio ga nhung da dé ty déng lai khi da

rit can nude.

Ctra thu nutée két hop cia loai ga dé xuét cin phai duge nghién
citu ché tao dinh hinh bing cac loai vat liéu nhu thép, gang, nhua hay
bé tong dé téi wu héa cac yéu té ky thuat, my quan va kinh té.

Chu tao ga d@ xuét cAn duoc nghién cttu thuc nghiém, thiét ké
ttng dung thi diém nhdm xé4c dinh nhiing thong sé tinh to4n c6 do tin
cay va kiém tra, danh gia mdc d6 hiéu qua thyc té cta no.

Nghién citu 4p dung ciu tao ga d& xuét véi cong thite (5) xac dinh
cong sudt thu nude dé cai tao hé théng ga thu nwde mua hién trang &
nhitng khu viyc thuong bi ngap tng.
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