BAI BAO KHOA HOC

PHUC HOI HE THONG PUONG ONG BANG PHUONG PHAP LONG
ONG TRON POLIME VA LAP PAY KHOANG TRONG GIUA HAI ONG

Truwong Ngoc Y!

Tém tit: Ngay nay, trong diéu kién dé thi hién dai, hé théng dwong ong cdp thodt mede ngay
cang xuong cdp, hw héng va khéng con dii kha ndang dam bdo cdp thodt nuée theo nhu cau cia
nguweoi dan. Viéc khéi phuc sika chita hé théng dwong ong cdp thoat nwée la mot trong nhitng van dé
quan trong doi véi co quan t6 chire vin hanh chiing.

Trong khodng 10 nam gan day, trong linh vwee vdn hanh va sita chita hé thong cdp thodt nude
xudt hién coéng nghé méi trong viéc sira chita khéi phuc hé thong dwong ong cdp thodt nuéc la
“Céng nghé khéng dao dat” va né nhanh chéng dwoc ap dung réng rai 6 nhiéu nudc trén thé gioi.
O Viét Nam nhitng nam gan ddy ciing da bat dau vmg dung cong nghé nay trong viéc sira chita hé

théng thodt nuéce cia thanh phé Hé Chi Minh va Ha Néi.

Bai bao nay trinh bay mét trong nhitng phwong phap cua cong nghé swra chita khoi phuc hé
thong dwong éng bang cong nghé khéng dao dat @6 la phwong phdp kéo long ong tron polime vdo
bén trong dwong ong cii va lap day khodng tréng giita chiing.

Tir khoa: Hé thong dudng dng, phuc hoi, cong nghé khong dao dét, dng polime, cap thoat nudc.

1. PAT VAN DE

Cung véi thoi gian tit ca cac hé thong
duong 6ng khong thé tranh khoi xudng cap,
hu hong va can duoc stra chita hodc thay thé.

Viéc sira chita khoi phuc hé théng duong
ong bang phuong phap truyén théng c6 dao
dat gap rat nhiéu khé khan & céc thanh phd
16n nhu khdi lugng dao dat 16n, can tré giao
thong, pha hiy mat duong, tham xanh thuc vat
va hé thong co so ha tang dan dén chi phi
phuc hdi duong 6ng cao, anh hudng xdu dén
moi truong va canh quan d6 thi. O nhimng
thanh phd c6 mat do xay dung 1on thi phuong
phap c6 dao dat dé sira chita duong ong la
khong thé chap nhan duoc.

Mit khac, nhitng nim gin day duong ng
bﬁng vat liéu polime (uPVC, HDPE...) dugc
st dung rong rdi trong linh vuc cap thoat
nuée. Viée st dung Ong polime khong chi
mang lai hiéu qua kinh té ma con ca hiéu qua

! Vién Dao tao va Khoa hoc wng dung Mién Trung
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k¥ thuat cao. Ong polime c6 d6 ctng du cao,
kha ning dan hodi, chéng an mon cao, trong
lugng nhe, din nhiét thip, bé mit trong ong
tron nhin ngin can su két tia bam dinh cia
cac chat khoang trong nudc... Sirc can thuy
luc cua 6ng polime nho hon so véi 6ng kim
loai cho nén kha ning tai luu luong cia 6ng
polime cao hon 20-50% so v&i dng kim loai
(Xpamenkos C.B.,2008).

Phuong phap khong diao dat phuc hoi hé
théng duong dng bang cach kéo 16ng éng tron
polime vao bén trong duong éng cii giam dén
muc toi da cong tac ddo dat hodc trong nhiéu
truong hop khong can phai dao dat. Do do,
Cong nghé khong dao dat phuc hoéi hé théng
duong 6ng mang lai hiéu qua cao ca vé kinh té
1an k¥ thuat.

Hién nay, theo sb licu théng ké & cac nude
nhu My, Anh, Pic va cac nudc Bic Au thi
95% viéc ldp dat va sira chita hé thong duong
ong ngam duoc tién hanh bang bién phap
khong dao dat (Ustonr Hrok U, 2015). O Viét
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Nam, Cong ty TNHH mot thanh vién Thoat
nudc d6 thi TP. H6 Chi Minh dang s¢ hitu
cong nghé nay, da tién hanh thi diém va ting
buéc 1lam chu cong nghé nay (Tap chi Cap
thoat nudc Viét Nam, 2014).

2. GIOI THIEU CONG NGHE KHONG
PAO DPAT PHUC HOI HE THONG
PUONG ONG BANG CACH KEO LONG
ONG POLIME VAO BEN TRONG PUONG
ONG CU

Phuong phap phuc hoéi hé théng duong éng
bang cach kéo 1ong dng polime vao bén trong
duong 6ng cii duoc chia ra lam 2 dang:

- Phyc hoi hé théng duong ng bang cach
kéo 16ng Ong polime vao bén trong dng cil
khong 1am phé v& 6ng cii. Khi sir dung phuong
phap nay sé& lam giam dudng kinh trong cua ong
cii, dong thoi do nhin cua 6ng ting 1én do 6ng
polime c6 d6 nham nhé so véi 6ng cii (Ong
gang, bé tong, ...). Do d6 mit du duong kinh
giam nhung kha nang tai luu luong ctia duong
ong sau khi phuc hoi s& khong giam hodc tham
chi c6 thé tang.

HO van lam viée

I gcu

Hinh 1. So @6 céng nghé phuc hoi dwong ong
bang phirong phdp long éng polime khéng phd
hiy dwong ong cil

- Phuc hoi hé thong duong dng bang cach
kéo 16ng 6ng polime vao bén trong éng cii lam
pha v& 6ng cii. Sau khi phyc hdi duong kinh
ong ting 1én dan dén ting kha ning tai luu
lwong. Phuong phap nay c6 thé ap dung dé sta
chira thay thé duong 6ng bang thép, gang, bé
tong, sir, amiang, nhya...
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May thay hrc

Manh v& ong ¢

Diu pha v bng cit my' s

Hé galamvie  Ong polime mdi Hé gzalam vide

Hinh 2. So @6 céng nghé phuc hoi dwong ong

bang phirong phdp long ong polime lam phd
hiy dwong ong cil

Phuong phap phuc hoi hé thong duong éng
bang cach kéo 1ong 6ng polime viao bén trong
dng cii khong 1am pha v& éng cii chia ra lam 2
dang: sir dung 6ng tron va 6ng tron duoc bop
cong.

- Str dung 6ng tron: khoang trong giita dng
cii va 6ng méi duge lap day bang dung dich xi
mang.

Hinh 3. Cat ngang dwong ong sau khi phuc hoi
bang éng tron polime va ldap day khoang trong
gitta 2 ong bang dung dich xi mang.

1- dudng dng cii; 2- dng polime mai;

3- dung dich xi mang.

- St dung 6ng tron duge bop cong trude. Sau
khi duoc kéo vao bén trong duong éng cii, ong
bi bop cong s& lay lai hinh dang tron ban dau va
ap chat 1én thanh dng ci.

123



. |

Hinh 4. Mt cdt ngang ong trudc va sau khi gian no
1- dng polime bi bop cong, 2- éng cii

3. PHUC HOI HE THONG PUONG ONG
BANG CACH KEO LONG ONG TRON
POLIME VAO BEN TRONG DUONG ONG
CU KHONG LAM PHA VO PUONG ONG CU

3.1. Chon dwong kinh dng polime dé phuc
héi dwdng dng cii

Pé lwa chon duong kinh phi hop nguoi thiét
ké dua vao biéu dd suc khang thuy luc cia timg
loai duong 6ng duoc ché tao tir cac loai vat liéu
khac nhau (OpnoB B.A., Asepkeer HM.A.,
Ko6nosa E.B., 2015).
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Hinh 5. Biéu do sw phu thugc suc khang
thiy luc vao dwong kinh 1/MnAl=f(d)
cua cac loai 6'ng.
3.2. Lap day khoang trong giira duong ong
cii va dwong dng méi
Trong thyc té thi cong, dé 1iy day khoang trong
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gitta duong ong cii va dudng bng polime mai sir
dung dung dich xi mang c6 do xut cao dén 23 cm,
thuong st dung dung dich xi mang c6 ti 1€ nudc/xi
ming = 0,8 — 1,0. Trong nhiéu trudng hop co thé tron
thém phu gia nhu: dat sét, thuy tinh 16ng, polime. ..

Chiéu dai dung dich co6 thé xdm nhap vao bén
trong khi phun vao khoang trong giira 2 duong
dng duoc xac dinh bang cong thuc:

res ||(PH —Pgla.d.T

2n

Trong do:

I- chiéu dai dung dich xi ming c6 thé xam
nhap vao trong khoang trong giita 2 6ng;

Py — ap luc phun;

Pg — ap luc nudc;

a — bé rong khe ho giita 2 6ng;

8 — bé day 16p dung dich xi miang ma van tdc
thay doi tir 0 — V, (Vi—van tdc cua dung dich xi
mang khi phun);

t — thoi gian phun;

1N — d6 nhot dong hoc cia dung dich xi mang;

BOM DUNG DICH XI MANG

ey

E%
KHOANG TRONG GIUA 2 ONSJ

| VETNUT TREN ONGCC

Hinh 6. So @6 bom dung dich xi mang vao
khodang trong giita 2 6ng
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3.3. Luc kéo dwong 6ng méi vao trong
dwdng dng cii

Luc kéo gidi han cua 6ng phu thude vao vét
lidu dng va duge xac dinh theo cong thirc sau:

FSEx@&—dMHu

Trong do: dn, — duong kinh ngoai, mm; dy —
duong kinh trong, MM; @ — ing suat kéo cho
phép, MPa.

Ung suét kéo cho phép @ phu thudc vao vat
liéu ong. i voi ong PE 80 thi @ =8 MPa,
con 6ng PE 100 thi © = 10 MPa.

3.4. Tai trong tic dung 1én 6ng polime khi
lip diy khoang trong giira 2 6ng

So dd ap lyc tac dung 1én thanh dng polime
thé hién & hinh 7, 8, 9.

Hinh 7. Biéu do ap lyc tac dung lén bé mat 5ng
polime khi bom déu dung dich xi méng va trong
ong khéng cé nudc.

Hinh 8. Biéu do dap e nude tac dung 1én bé
mdat bén trong ong polime
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Hinh 9. Biéu do dp lic tac dung 1én phan bén
trai bé mdt ong polime khi bom dung dich xi
mang vao bén trdi trudc

Tir biéu d6 ap lyc tac dung 1én bé mat ong
polime ta x&y dung dugc cong thiic xac dinh ap
luc tic dung 1én bé mat dng polime trong céac
truong hop (Xyprun P.E., 2014):

— Bom dung dich xi ming diéu xung quanh
khodng trdng gitra 2 6ng + trong dng khong co nudc:

e m . iT
P=- Elud?ztﬁ L ﬁf'z?r:lﬂ'ﬂ - E(ﬂrﬁg - dé‘;,.)';{:zl

— Bom dung dich xi ming diéu xung quanh khoang trong giita 2 6ng + trong dng c6 nudc:

T - - T dgﬂ" T
P=- [5 (i <+ ) Taem. — g[dﬁg —dg )ypg — - % (1 " Z) . 1]
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— Bom dung dich xi mang 1 bén trudc sau d6 bom bén con lai + trong éng khong c6 nudce:

i i i - i i =

S

—  Bom dung dich xi mang 1 bén trudc sau d6 phun bén con lai + trong dng c6 nudc:

. .ﬁg
Py= —  XVYam

P = ~3[5 (s + 42 rem — 3 (&R — dEIrre]+ [Z{1 + P

P= ,‘Pf T A
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tga=—

o — goc tao giua phuong ctua hop luc tac
dung Ién thanh 6ng polime va phuong ngang.
¥=m — trong lugng riéng cua dung dich xi mang
¥» — trong lugng riéng cua nudc.

lap day khoang trdng gilia 2 6ng bang dung dich xi
mang ¢o rat nhiéu diém uu vigt so vdi cong nghé
phuc hdi, stra chita duong ong bang phuong phap
truyén thong c6 dao dat. Trén thé g101 dac biét &
nhitng thanh phé 16n ¢ chau My va Tay Au, viéc
phuc hoi, sira chira hé thong “duong Ong bang
phuong phép c6 dao dat da bi cam khong dugc st

Biém dat lyc: dung O Viét Nam, hi¢n dang ¢ rat it nhung nghlen

. ng ) . ctru vé linh vuc cong nghe nay nén viéc ap dyng con
“ 3 (phia trén mat phang day ong) han ché, hau hét cac cong trinh c6 ap dung cong
. _ 4R — 021z2d nghé khong dao dat diéu do cac tu van nudc ngoai
“T3m "3 (bén trai duong tim ong).  thuc hién. Do d6, can c6 thém nhiéu nghién ctru, hoi
4. KET LUAN thao khoa hoc vé cong nghé khong dao dat trong

linh vyc stra chita duong 6 ong dé nam bt va dua vao
ap dung nhiéu hon trong cac dy an trong tuong lai.

Cong nghé phuc hdi, sira chita duong ong bang
bién phap khong dao dat néi chung va phuong phap
10ng dng tron polime vao bén trong dudng dng cii va
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Abstract:
TRENCHLESS REHABILITATION PIPES SYSTEM METHOD PULLING
A NEW POLYMER PIPE INTO AN EXISTING PIPE AND FILLING BLANK SPACE
BETWEEN THEM

Today, in the modern city conditioning, water supply and sewerage systems is increasingly
degraded, damaged and no longer able to ensure demand. Rehabilitation and repair water supply
and sewerage systems is one of the important problem for the agency that operate on them.

In about 10 years, in the field of operation and repair of water supply and sewerage systems appear
new technology in rehabilitation and repair pipes systems is "no dig technology" and it quickly
widely applied in many countries around the world. In recent years, in Vietnam has started the
application of this technology in the rehabilitation and repair pipes systems of the city of Ho Chi
Minh City and Hanoi. In this paper presents a method of trenchless rehabiliation technology is
method pulling a new polimer pipe into an existing pipe and filling blank space between them.
Keywords: Pipes system, rehabilitation, trenchless technology, polymer pipe, water supply and sewerage.
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