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Kha nang ung dung éng HDPE gan xoan thay thé
6ng bé téng cot thep trong hé théng thoat nudc

Potential application of HDPE spiral corrugated pipes as a replacement for reinforced

concrete pipes in drainage systems

> THS GIANG VAN TUYEN, THS LE MINH TAN
Trudng Dai hoc Xay dung Mién Tay

TGM TAT

Ha thaing thoat nudc 1a mat thanh phan quan trong trong co sk ha
tang da thi, vai nhigm vy thu gom va xir Iy nirge thai. Cac loai dng
truyén thang nhur dng bé tdng cot thép da duoc sir dung phd bign
nhir d bén va kha nang chiu tai cao. Tuy nhién, si phét trién cia
cong nghe da ma ra kha nang thay thé bang vat ligu hign dai han,
dién hinh la dng HOPE gan xoén.

Nghign ciru nay tap trung so sanh hai loai 6ing trén vé mat higu suft
va chi phi trong mat truang hop cu thé. Ket qué cho thay, dng HOPE
gan xodn ca nhiéu vy diém vugt tri nhe kha ndng ching &n man
haa hoc, tudi tho cao, trong lueng nhe, dé van chuyén va lap dat. Vai
hé sd trdr lyc dang chay nha hon, dng HOPE ca thé van chuyén luu
|lwgng nudc [én hon so vai dng bé tong cét thep cung kich thudc.
Méc du chi phi ddu tir ban ddu cao hon 1,94 1an nhung tudi tho cia
ting HOPE cao hon so vai dng bé tong cdt thép vi vay sé mang lai
higu qué kinh t& vugt trai trong dai han.

Ngoai ra, dng HDPE con dam bao da kin nuéc cao, gidam nguy co ra
ri va 6 nhiém mai truang, ddng thiri dé dang duy tri va vé sinh. Vi
nhitng wu the nay, viéc tng dung 6ng HOPE gan xodn thay thé ding
bé tang cdt thép trong hé thang thoat nwdc khang chi kha thi ma
con |3 gidi phap bén vitng, dang can nhéc cho cac du 4n ha tang hién
dai.

Tir khaa: He thaing thoat nuac; HDPE gan xodn; bé tong cdt thep; ha
tang; thu gom.

ABSTRACT

The drainage system is an essential component of urban infrastructure,
responsible for collecting and treating wastewater. Traditional pipe
materials, such as reinforced concrete pipes, have been widely used due
to their durability and high load-bearing capacity. However,
advancements in technology have introduced the possibility of replacing
them with more modern materials, notably HDPE spiral corrugated pipes.
This study focuses on comparing the performance and cost of two
types of pipes in a specific case. The results show that corrugated
HOPE pipes have several outstanding advantages, such as chemical
corrosion resistance, long lifespan, lightweight, ease of transportation,
and installation. With a lower flow resistance coefficient, HDPE pipes
can transport a greater volume of water compared to reinforced
concrete pipes of the same size. Although the initial investment cost is
.94 times higher, the longer litespan of HDPE pipes ensures superior
economic efficiency in the long term.

Additionally, HDPE pipes ensure high water tightness, reducing the risk
of leakage and environmental pollution, and are easy to maintain and
clean. With these advantages, the application of HDPE spiral corrugated
pipes as a replacement for reinforced concrete pipes in drainage
systems is not only feasible but also a sustainable solution worthy of
consideration for modern infrastructure projects.

Keywords: Drainage system; spiral HDPE; reinforced concrete;
infrastructure; collecting.

1. GIGI THIEU

Hé théng thoat nuéc la mot thanh phan quan trong trong co s&
ha tdng d6 thi, dong vai tro khong thé thi€u trong viéc bao vé moi
trudng va sutic khée cong dong. N6 dam bao viéc thu gom, van
chuyén va x{ ly nuéc thai mét cach hiéu qua, tir d6 gidm thiéu nguy
€d ngap ung va 6 nhiém méi trudng. Trong nhiéu thap ky, cac loai
6ng bé téng cbt thép da duagc st dung phé bién nha dé bén ca hoc
va kha nang chiju luc t6t. Tuy nhién, loai 6ng nay cling tén tai nhiéu
han ché& nhu trong lugng I6n, khé khidn trong qué trinh van chuyén
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va l3p dat. Dong thai, 6ng bé téng c6t thép dé bi an mon bai cac
chat héa hoc ¢6 trong nudc thai nhu axit, kiém, dan dén viéc giam
tudi tho va tang chi phi bdo tri. Hon nita, kha nang kin nudc ctia 8ng
bé tong c6t thép khdéng cao, dé dan dén ro ri tai cac méi noi, gay
nguy ¢ 6 nhiém nguén nudc va méi trudng xung quanh. Trong béi
canh hién nay, khi cac hé théng thoat nudc phai d6i mat v6i nhiing
yéu cau ngay cang cao vé hiéu sudt va do bén, cac nhugc diém nay
da trd thanh rao can I6n, khién viéc tim kiém vat liéu thay thé trg
nén cap thiét.
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Ngay nay, véi su phat trién khéng ngling clia cong nghé, cac vat
liéu mai nhu 6ng HDPE (High-Density Polyethylene) gan xoan da
xudt hién va dan ching minh dugc nhiing uu diém vuot troi so vdi
céc loai 6ng truyén théng. Loai 6ng nay s& hitu nhiéu uu diém vugt
tréi nhu trong lugng nhe, kha nang khang hoa chat cao, tudi tho dai
va bé mat tron nhén giup giam hé s6 ma sat. Trong luong nhe cla
6ng HDPE giup qua trinh van chuyén va |3p dat tré nén dé dang
hon, ti d6 gidm chi phi nhan cong va thai gian thi cong. Pac biét,
vGi kha nang khang héa chat t6t, 5ng HDPE khéng bi an mon bai
cac tac nhan hoa hoc trong nudc thai. So sanh véi 6ng bé tong cot
thép, tudi tho 8ng HDPE cao han, mang lai hiéu qua kinh té vugt troi
trong dai han. Ngoai ra, bé mat trong ctia 6ng HDPE tron nhan giup
gidm tr& luc dong chay, tang kha nang van chuyén luu lugng nudc,
dac biét la trong cac khu vuc dé thi cé mat dé dan cu cao va nhu cau
thodt nudc I6n.

Tu nhiing phan tich trén, c6 thé thdy rang viéc danh gia kha
nang s dung éng HDPE géan xoan thay thé cho éng bé téng c6t
thép trong hé théng thoat nuéc la mét yéu cau can thiét va cap
bach. Két qua danh gia khéng chi gitp t6i uu héa hiéu qua kinh té
va ky thuat ma con gop phan thic dy cac gidi phap xay dung than
thién vai moi truong. Trong pham vi nghién ctiu nay, nhém tac gia
phan tich, so sanh chi phi vat liéu éng va chi phi l3p dat, b qua cac
yéu t6 lién quan khac.

2. TONG QUAN VE HE THONG THOAT NUGC

2.1. Khai niém vé hé théng thoat nuéc

Hé théng thoat nudc 1a t6 hgp nhiing cong trinh, thiét bi va cac
gidi phap ky thuat dugc t6 chic dé thuc hién nhiém vu thoat nudc.
Tuy thudc vao cach thu gom, van chuyén, ciing nhu muc dich xt ly
va st dung nudc thai, ngudi ta phan loai cac hé thong thoat nudc
thanh: hé théng thoét nudc chung, hé thong thoat nudc riéng va hé
théng thoat nudc nira riéng [11.

Trong thuc té, cac loai 6ng dugc st dung phé bién dé 14p dat he
théng thoat nudc bao gém: 6ng sanh, 6ng bé tong, 6ng bé tong cét
thép va 6ng nhua. Cac loai 6ng nay can dap Uing cac yéu cau co ban
nhu: bén viing, kha nang chiu tai trong tot; khdng tham nudc, khéng
bi &n mon bai axit hodc kiém; bé mat tron, nhén, gitp chuyén tai luu
lugng 16n; chi phi thap va cé thé dugc san xuat bang phuong phap
céng nghiép tu cac vat liéu san c6 tai dia phuong [1].

2.2. Co'sé ly thuyét dé thiét ké mang luéi thoat nuéc

a. budng kinh éng thoat nudc nho nhat: dugc ldy theo bang 1

Bang 1. Budng kinh 6ng thoat nudc nhé nhat [4]

Pudng kinh nhé nhat D (mm)

Loai hé théng thoat nudc Trongkhunha & | Pudng
hoac nha may phé
Hé thong thoat nudc sinh hoat 150 200
Hé théng thoat nudc mua 300 400
Hé théng thoat nudc chung 300 400

b. D6 day tinh toan 16n nhat: phu thudc vao dudng kinh 6ng
dugc 1dy theo bang 2
Bang 2. D6 day Ién nhat cho phép [4]

Da6i vai nudc thai sinh hoat va nudc mua, van téc chdy nhd nhat Vmin
Uing véi do day tinh toan I6n nhat clia 6ng dugc chon theo bang 3.
Bang 3. Van t6c nhé nhat cho phép clia nudc thai [4]

Pudng kinh (mm) | Van téc nhé nhit cho phép Vmin (M/s)

150 + 200 0,7

300 + 400 0,8

400 + 500 0,9

600 + 800 1,0
900 + 1200 1,15
1300 + 1500 1,2
>1500 1,3

d. D6 d6¢ nhd nhat (imin): phai chon trén co s& dam bao van toc
dong chay nhé nhat da quy dinh cho tiing loai dudng 6ng va kich
thudc clia ching.

3. TINH TOAN TUYEN ONG THOAT NUGC BIEN HINH

Xét trudng hop thiét ké tuyén 6ng thoat nudc dai 100m dé van
chuyén luu lugng nudc thai 295 lit/gidy cta mét tiéu khu & TP.HCM
ra hé théng thoat nudc dé thi. So bo lua chon dudng kinh 6ng thoat
nudc cho hai loai vat liéu c6 cung d6 déc thiét ké nham don gian
héa viéc so sanh chi phi.

Dua vao cac bang tinh toan thay luc céng va muong thoat nudc
dé chon cac théng s6 thiét ké 6ng thoét nudc bé tong cét thép.

St dung céc bang tinh toan thay luc c6ng thoat nudc dung cho
6ng uPVC va HDPE dé chon céc thong s6 thiét ké 6ng thoat nudc
HDPE gan xoan.

Két qua Iua chon céc thong s6 thiét ké dugc thé hién trong bang 4.

Bang 4. Cac thong sé thiét ké tuyén 6ng thoat nudc.

Ong bé téng cét thép [2]

Ong HDPE gén xoén [3]

DPudng kinh 6ng: 700mm

Budng kinh 6ng: 600mm

Van téc nudc chay: 1,11m/s

Van téc nudc chay: 1,3m/s

Do débc thiét ké: 0,002

Do débc thiét ké: 0,002

Do day 6ng: 0,65

Do day 6ng: 0,75

Pudng kinh ng D (mm) Do day I6n nhat thiét ké
200 + 300 0,6D
>300 + 450 0,7D
>450 + <900 0,75D
>900 0,8D

¢. Van t6c dong chay nudc thai nhd nhat

Van t6c dong chdy nudc thai nhé nhat phu thudc vao thanh
phan va kich thudc ctia cac hat can lo Iting trong nudc thai, ban kinh
thuy lyc hodc d6 day cia céng hay muang.

4. KET QUA PHAN TicH

Trong pham vi nghién ctu nay, nhém tac gia gidi han phan tich
chi phi vat liéu 6ng va chi phi lap dat 6ng, bd qua cac yéu t6 lién
quan khac.

Céac don gia vat liéu, nhan céng, may thi cong dp dung don gia
clGa TP.HCM.

Dan gid 6ng HDPE gan xodn, st dung bang bao gia ctia Cong ty
TNHH SX TM XNK nhua Bao Minh, don gia da bao gém VAT 10%.

Dan gia 6ng bé téng c6t thép, st dung bang bao gia cong ly tam
khu vuc néi thanh TP.HCM ctia Céng ty TNHH XDCT Hung Vuong,
don gia da bao gom VAT 10%.

5. KET LUAN

Trong béi cdnh nhu cau vé hé théng thoat nudc hién dai ngay
cang tang, dac biét tai cac khu vuc d6 thi cé mat do dan cu cao, viéc
lua chon vat liéu phlu hgp déng vai tro quan trong trong hiéu qua
van hanh va bao vé moi trudng. Qua phan tich, 5ng HDPE gan xodn
da ching minh dugc nhiéu uu diém vugt trdi so vai 6ng bé téng c6t
thép trong ca khia canh ky thuat, kinh té va méi trudng.

Trudc hét, vé ky thuat, 8ng HDPE gan xoén c¢6 tudi tho lén dén 50
nam, cao han dang ké so véi 8ng bé tdng cét thép, nhd kha nang khang
hoa chat vugt trdi va khéng bi an mon béi cac tac nhan trong nudc thai.
Cau tric gan xodn giup 6ng chiu luc tét, phtthgp véi nhiéu loai dia hinh,
ké ca nhiing khu vuc c6 nén dat y&u. Ngoai ra, bé mat tron nhin va hé
s6 ma sat thap clia ng HDPE gilp tang kha nang van chuyén luu lugng
nudc, gidam nguy co tac nghén va nang cao hiéu suat van hanh.

ISSN 2734-9888 | 01.2025 XAYDUNG [193



NGHIEN CUU KHDA HOC

Bang 5. Dan gia chi tiét trong trudng hop st dung 6ng HDPE gan xodn.

STT Ma hiéu Tén vat tu Ponvi | Khéilugng Gia Thanh tién
1 VAT LIEU 3,237,400 216,641,837
1 03895 Cum nhua néi 6ng D600MmM cai 19.0000 1,325,500 25,184,500
2 07345 Mang keo dan éng m2 25.6500 10,000 256,500
3 09072 éng nhya gan xodn HDPE 2 I6p D600mm m 100.5000 1,901,900 191,140,950
4 Z\999 Vat liéu khac % 59,887
] NHAN CONG 274,500 3,362,625
1 N2357 Nhan cong bac 3,5/7 - Nhém 2 cong 12.2500 274,500 3,362,625
1] MAY THI CONG
Téng 220,004,462
Bang 6. Dan gia chi tiét trong trudng hop st dung 6ng bé tong cot thép.
STT Ma hiéu Tén vat tu Ponvi | Khéilugng Gia Thanh tién
I VAT LIEU 1,984,880 98,050,544
1 065161 Gioang cao su D700mm cai 49.0000 47,080 2,306,920
2 076001 M& bbi tron kg 3.4790 26,000 90,454
3 08A03 Ong bé tdng D <1000mm, L=2m doan 50.0000 1,911,800 95,590,000
4 ZV999 Vat liéu khac % 63,170
] NHAN CONG 274,500 10,260,810
1 N2357 Nhan céng bac 3,5/7 - Nhém 2 cong 37.3800 274,500 10,260,810
1] MAY THI CONG 1,694,606 5,338,009
1 MO0143 Can ciu banh hai 6T ca 3.0000 1,694,606 5,083,818
2 ZM999 May khac % 254,191
Téng 113,649,363
Vé khia canh kinh t& méc du chi phi dau tu ban dau cta éng TAILIEU THAM KHAO

HDPE cao hon 1,94 lan so v&i 8ng bé tong cét thép, nhung tudi tho
dai han, chi phi bdo tri thap hon, va hiéu suat van hanh cao hon gitp
bu ddp khoan dau tu nay trong dai han. Hon n(a, trong lugng nhe
cla 6ng HDPE khéng chi giup gidm chi phi van chuyén ma con rat
ngan thaoi gian va gidm chi phi nhan céng trong qua trinh 1ap dat,
g6p phan t6i uu hoa chi phi xay dung téng thé.

Déc biét, & khia canh méi trudng, 5ng HDPE géan xoan la mot giai
phap an toan va bén viing. Véi d6 kin nudc cao, loai 6ng nay han
ché t6i da nguy co ro ri tai cdc méi ndi, ngan ngura 6 nhiém dat va
nguén nudc ngam - mot van dé dang lo ngai trong cac hé théng
thodt nudc hién nay. Déng thdoi, kha nang khang héa chat gidp duy
tri chat lugng vat liéu trong sudt qua trinh si dung, gidam nguy co
phat sinh cac sy c6 moi trudng. Day la yéu t6 quan trong trong boi
canh cac quéc gia dang ngay cang chd trong dén phat trién bén
viing.

TU nhiing phan tich trén, c6 thé thdy rang viéc ing dung 6ng
HDPE gan xoan trong hé thong thoat nudc khong chi la moét giai
phap phu hop véi xu thé hién dai ma con mang lai loi ich to 16n vé
kinh té, ky thuat va moi trudng.

Trong béi canh céc d6 thi ngay cang ma réng va ap luc ti nhu
cau thoat nudc gia tang, viéc iing dung 6ng HDPE gan xoan la mot
hudng di kha thi va can thiét. DU tén tai mot s6 thach thiic vé chi phi
d4u tu ban dau, nhung véi nhing lgi ich vuat trdi vé tudi tho, hiéu
suat van hanh va kha nang bao vé moi trudng, loai 6ng nay khéng
chi déng gop vao viéc cai thién hé théng thoat nudc ma con phu
haop véi xu hudng phét trién bén viing. Pay khong chi la gidi phap
cho hién tai ma con 1a budc chudn bi quan trong dé dap ung nhu
cau ngay cang cao clia xa héi trong tuong lai.
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