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Mot s6 cong nghé tién tién trong tham do, nang cap va thay thé duong
ong ha tang ky thuat tai cac khu d6 thi Viét Nam
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1 Tru:dng‘Dai hoc Mo - Dia chat
2Co6ng ty Co phan Phat trien Du lich An Giang

TOM TAT

Céc cong trinh duong 6ng ha tang k§ thuat da duoc xay dung rat lau tai mot s khu d6 thi 16n tai nuéc
ta hién nay di va dang xuat hién mot s6 hu hong va nat vé gay anh huong dén hoat dong cua hé théng ha
tang ky thuat thanh phd va cudc séng ciia ngudi dan. Mic du da c6 mot sé du 4n nang cap va xay mai hé
thong cac duong ong ky thuat tai Ha Noi va TP H6 Chi Minh nhung cong tac stra chira va khoi phuc cac
duong ng van chua duoc chinh quyén cac thanh phé quan tim va dau tu. Bai bao trinh bay mot sd
phuong phép stra chira va khoi phuc duong ong ha tang ky thuat da va dang duoc sir dung trén thé gisi
nhiam tim ra cac phuong phép sura chita duong ong pha hop véi cac do thi ciia nuéc ta. Cac cong nghé dé
cap trong bai bao 1a co s¢ dé cac Ky su xay dung cac cong trinh ha tang lya chon cac giai phap cong nghé
phu hop trong viéc sira chira, khoi phuc va cai tao hé thdng duong éng k§ thuat tai cac khu d6 thi tai Viét
Nam.

Tur khoa: stra chira; khoi phuc; duong ong; do thi.

1. D3t van dé

Hé théng duong dng ha ting trong khu d6 thi ¢6 thé ké dén nhu hé théng duong dng cap va thoat nudc,
hé théng dan dau, dan khi, hé thong céap thong tin.... Cac hé théng dudng dng dong vai trd quan trong quy
hoach va van hanh cua cac khu db thi, ddng thoi 1a mot phan quan trong trong cudc séng dan cu sinh séng
trong cac khu d6 thi d6. Tuy nhién sau mot thoi gian sir dung, hé thong duong dng cé thé gap mot s hu
hong, khuyét tat gay anh huong truc tiép hoac gian tiép dén sy 1am viéc cua hé thong ciing nhu cua nhiing
nguoi dan séng trong khu vue d6 thi (Hinh 1).

Nguyén nhan din dén cic hu hong cia duong 6ng chu yéu I1a hu hong tai cac vi tri ghép ndi giira cac
duong ong va khuyét tat an mon do mai truong trong qua trinh sir dung. Ngoai ra, con c6 khuyét tat do
tac dung cua ngoai lyc gay ra nhu thién tai, dong dat hay bi cAc vat khac tac dung Ién.

Hinh 1 Pwong ong bj vé trong qua trinh khai thac tai Ha Ngi [1]

* Téac gia lién h¢
Email: vuminhngan@humg.edu.vn
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Vién d& dic biét quan trong trong hoat dong quan Iy va khai thac s dung hé théng duong ng la viéc
phat hign kip thoi nhitng khuyét tat xuat hién trén dwong ong dé c6 huong xir Iy ding va higu qua. Nhing
khuyet tat nhu vay thuong kho c6 thé phat hién dugc néu ching ton tai bén trong long ong hoac o nhung
doan ong ngam dudi dat. Néu khong duoc phét hién trong thoi gian dai, n6 s& lam yéu thanh éng va c6
thé dan dén két cau lam viéc cua hé théng duong dng bi hong va nguy hiém.

Bai béo trinh bay mot s6 cong ngh¢ tham do, phat hi¢n va do dac hu hong Xuit hién trén hé thong
duong ong ky thuat. Trén co s¢ do, cac tac gid dua ra mot s6 phuong phép stra chita va khoi phuc hoac
thay thé duong ong ha tang ky thuat da va dang duoc sir dung trén thé gisi nham tim ra cac phuong phap
sira chita duong dng phu hop Véi cac d6 thi cua nudce ta. Cac cong nghé dé cap trong bai bao 1a co so dé
cac ki su xay dung cac cong trinh ha ting lya chon cac giai phap cong nghé phu hop trong viéc stra chira,
khoi phuc va cai tao hé théng duong dng ky thuat tai cac khu db thi tai Viét Nam.

2. Cong tac khao sat thim do phat hién hu héng dwong éng

Khao sat tham do hién truong la mot cong tac quan trong trong nganh xay dung Hién nay c6 rat nhiéu
cbng ngh¢ tham do hé thong duong éng hién hiru nham sira chira hozc thay thé, xay méi. i vai cong tac
sira chira hoic nang cip hé théng duong dng, viée xac dinh chinh xéc kich thugc hinh dang, va mac do hu
hong la hét suc quan trong.

Hién nay trén thé gioi ccling nhu ¢ nu6c ta dang ap dung nhiéu phuong phap kiém tra chat luong ciing
nhu d6 mon cua duong dng. Tuy nhién ¢ Viét Nam viéc kiém tra nay chu yéu & bén ngoai éng va con
mang tinh thi cong hoic tu dong mot phan do chi phi dau tu cac thiét bi con han ché.

Viéc kiém tra phat hién hu hong va danh gia hién trang duong ong hién nay van con c6 mot sé han ché
sau:

- Thoi gian do dac, kiém tra kéo dai va hiéu qua khong cao.

- Cong tac van hanh kiém tra twong di phic tap.

- Poi ngil can bo Kiém tra danh gia doi hoi phai 6 kinh nghiém.

- Téc do di chuyén cua thiét bi kiém tra bang tay khdng 6n dinh mang tinh tha cong

- Tai mot sé duong dng dai viéc kiém tra bang thu cong s& khong hiéu qua vé mat thoi gian, nhan lec

Vé cong tac tham do phat hién hu hong dudng éng, mét trong cac cdng nghé phd bién va lau doi dwoc
sir dung 13 dung camera tham do CCTV. Co6ng nghé nay ra doi tir nhitng nim 1950 va dwoc sir dung phd
bién trén thé gisi tir nhitg nam 1980. Véi su phat trién cia cong nghé hién nay, cac thiét bi dién tir ngay
nay c6 thé dua ra cac hinh anh déang tin cay hon, vi tri chinh x4c hon va véi chi phi thap hon. Hinh 2 mo
ta mot thiét bi tham do bang cong nghé CCTV.

Hinh 2 Thiét b tham do hién trang dwong ong bang CCTV [2]

Mot cong nghé khac thudng dugc st dung dé do tim khuyét tat duong dng la céc thiét bi sir dung séng
siéu am. Phuong phap tham do bang siéu am sir dung mot thiét bi do phat ra séng siéu &m hoic xung
dién. S6ng am hoic xung dién ndy duoc phéat xuyén qua vat liéu can do tim khuyét tat va nhan tin hiéu
dugc phan xa bai cac bé mat, nhu cac khuyét tat bén trong, bé mit phia dbi dién. Phuong phéap siéu am
thuong sir dung séng am tan sé cao, trén 0,2MHz. CAc thiét bi siéu 4m thuong bao gom céc bo phan may
phat xung, dau do, bo phan thu va man hinh hién thi. Hinh 3 thé hién cong tac do tim khuyét tat duong
ong bang thiét bi siéu am.

Sau khi phat hién va tham do, do dac céc khuyet tat duong ong, céc yéu to sau can dugc danh gia khi
thyc hién cong tac kiém tra va phuc hoi hé thong duong dng bao gom

- Céc yéu t6 vé moi truong: Khu vuc xay ra hu hong dwong ong ¢6 nam trong khu vuce dong dan cu
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khong? Néu sir dung cac bién phap sira chira ¢6 anh huong dén moi truong dat va moi truong song bén
canh khong? C6 gay hu hong hé théng ha ting hién tai hay anh huong dén giao thong khong? Loai vat
liéu dang sir dung lam duong 6ng 1a gi?

- C4c yéu t6 vé xa hgi: C6 anh huong dén giao thong va thwong mai bén trén hay khong? Thoi gian thi
cong stra chita la bao lau?

Phan tich Phan tich Phan tich Phén tich
mat trong mat ngoai mit trong mat ngoat
.. I ——————
— —
Long dLong
dudng i
éng ong
) S, i
# I —————. A——
a g s o Mit trong
I Mt ngoai I Mat ngoai

Hinh 3. Tham do dwong ong bang thiét bi thu phat séng [3]

- CAc yéu td vé chi phi: Cac tinh toan chi phi lién quan dén giai phap thi céng nao dwoc lya chon?

- V& lya chon cong nghé thi cong: Céc giai phap vé cong nghé thi cong can duoc dua ra ban luan va
trao doi giira cac chuyén gia, chu s¢ hiru va don vi thi cong nham giam thiéu cac anh hudng dén cac cong
trinh va cugc sdng cta nguoi dan xung quanh cling nhu la chi phi it nhét. Cac phuong an c6 thé xem xét
dén bao gom: sira chita duong dng hién hitu, thay thé hodc nang cip hé thong duong 6ng.

3. Céc cong nghé sira chira va khoi phuc dwong 6ng

Trén co s két qua khao sat thim do va dléu tra hién truong, nguoi ky su co thé dua ra cac phuong 4n
vé thay thé, phuc hoi hoic sira chira dudng dng dya vao cac yéu th chu quan va khach quan sau[5]:

- Céc yéu t6 chu quan nhu: Tinh hinh Chuc ning cua duong ong: c6 bi giam hay tang duong kinh
duong 6ng? c6 thé tam dimng sir dung duong dng khdng? Hién trang hu hong cua duong dng ¢é bi ro ri
khong? C6 bi mit 6n dinh hay hu hong, niit va? ¢6 bi bién dang do IGn khéng? Nguyén nhan?; Hién trang
chat lwong duong ong: tudi tho cia duong 6ng? dang duong 6ng? tiéu chuan thiét ké da s dung xay
dung?

- Céc yéu t6 khach quan, bao gom tinh hinh giao théng va hién trang phia trén; diéu kién dia chat
duong dng di qua; mue nude khu vie diat dudng éng; khéng gian xung quanh, phia trén va bén dudi; cac
cong trinh hién hitu va quy hoach.

Trén co s¢ xem xét cac yéu t6 chu quan va khach quan anh huong téi cong tac sura chita va cai tao hé
thong duong 6ng, cac phuong an c¢6 thé dua ra d6i véi duong dng hu hong hién tai bao gom: stra chira,
khoi phuc va thay thé.

3.1 Céc cong ngh¢ sia chiva dwong éng:

Cac codng nghe sira chita dwong 6ng hién nay bao gom cong nghé phun, cdng nghé st dung robot, cong
nghé sir dung vong boc lai hodc bit kin, cong ngh¢ stra chira tung phan

- Cong nghé phun khéi phuc duong dng cii: Cong nghé phun khdi phuc duong dng cii thudng duoc ap
dung ddi vai céc vi tri bi ro ri. Ca hai mat cia chd ro ri duoc bit boi hda chat hodc cac bot khi nham lap
day cac 16 ro ri.

- Cbng nghé st dung robot stra chita: Cac robot dugc sir dung dé tim ra cac vét nut va cac hu hong
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khéc bang camera sau d6 bom céac vat liéu sira chita duong dng nhu keo epoxy.

- Cong ngh¢ su dung vong boc hoic bit kin 16 hdng: Cac vong cao su thuong dugc dua vao trong
duong ong de Iap kin céc khe ha. Cong nghé nay thuong duoc st dung de stra chira cac mdi ndi ro ri glua
cac dudng dng. Cac vong thép sau do duoc gan vai hai mat cua duong 6ng tai chd ro ri dé dam bao vong
cao su bam chat vao thanh dng

- Cong ngh¢ swra chira tng phan: Céc khu vuc hu hong cua duong ong s& duoc bao phu bai duong ong
méi bén trong dudng dng cii va dugc lién két vai nhau bang chat két dinh (hinh 4). Sau khi duong ng
mai duge dua vao vi tri hong hoc nho su tro gilp cua cac. thiét bi chuyén dung, duong ong mai s& dugc
bom Ién va bao phu hoan toan dién tich bén trong duong 6 dng cii, sau d6 s& bom chat két dinh nham lién
két duong bng cii va duong ng mai (hinh 5).

Hinh 5. Sira chiza tieng phan va toan bg duwong ong [6]

3.2 C4c cong ngh¢ thay thé duéng éng

Trong truong hop cac duong ong sau khi dugc tham do, do dac ki ludng va xac dinh khong thé stra
chira va phuc hoi thi phai tién hanh thay thé bang duong 6ng mai. Hién nay c6 ba phuong phap thay thé
duong 6ng thuong dugc su dung phd bién, bao gom: phuong phép thay thé kich v& duong éng, phuong
phép thay thé khoan v& duong 6ng, phuong phap thay thé kéo duong dng cil.

Piu pha

Duong éng méi N
S\ T i
I/ = .B:g_;,_ — ) I

e

= R (T

Hudng thi cong

Hinh 6. Phuwong phdp kich v& dwong ong cii dé thay thé dirong ong méi [4]

- Phuong phap thay thé kich v& duong éng: Phuong phap nay sir dung dau rung pha v& duong ong
hién hitu. Thiét bi pha v& c6 dang hinh cdn & phia trudc va c6 duong kinh 16n hon duong kinh ctia dwong
4ng hién hiru. Trong truong hop duong ng cii qua cung, c6 thé trang bi thém mot s6 thiét bi cat ¢ dau
thiét bi pha d. Thiét bi nay duoc din huéng bang day cap & phia trudc nhu trén hinh 6. Duong 6ng thay
thé dugc kéo theo dau phéa d& nén cho phép thay thé truc tiép va ngay sau khi pha da.
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- Phuong phdp thay thé khoan v& duong ong: Phuong phép nay st dung dau khoan dé khoan pha
duong ong hién hitu. Ong thay the mai dugc kich day phia sau ddu khoan. Thlet bi ddn hudng duoc bo trl
& phia trude dau khoan phé va nam trong duong dng cii va dam bao duong 6ng mai bam theo dung tuyén
cii. Hé thong kich day s& thyc hién dong thoi vai qua trinh khoan pha duong dng hién hitu. Theo phuong
phap nay thi duong dng méi c6 kich thudc 16n hon duong bng cil.

- Phuong phap thay thé kéo duong 6ng cii: theo phuong phap nay thi duong dng cii duge dao va thao
roi tai hai vi tri. Day cap véi dau con s& duoc budc vao duong éng cii. Tai 1 dau, dudng dng méi s& dugc
ndi véi dau con va day cap. Tai dau kia, day cap duogc kéo va duong dng cii s& dugc kéo va thay thé ngay
bang duong dng mai.

3.3 Céc cdng nghé khéi phuc dwong éng

C6 thé tién hanh khoi phuc duong ong co thé l1a thay thé bang 1 duong 6ng nhé hon hoic sir dung mot
I16p phu dic biét. Cac cong nghe nay bao gém céc cong nghé sau tay thuoc vao loai vat li¢u duong ong
hién hitu, kha nang 4p dung, va mic do giam dudng kinh duong ong hién hitu nhu sir dung c4c tam gia
cuong, ludn duong dng véi chiéu dai khac nhau, sir dung duong ong xoén .

- Phuong phap sir dung cac tim gia cuong: Cac tim dwoc sir dung bén trong Iong cuia duong 6ng hién
hitu va dwoc dit cach nhau mot khoang nhé. Céc tam nay duoc gan Véi dng cii bang vita co do co ngot
thip. Céc tim nay c6 thé duoc 1am tir vat liéu nhya duoc gia cudng bang soi thay tinh

- Phuong phép ludn duong dng véi do dai Ion: Sau khi 1am sach va do dac dwdng 6ng hién hiru, duong
kinh cta duong dng méi dugc xac dinh theo duong kinh trong cua dwdng dng hién hitu. Tai vi tri can thay
thé, duong 6ng mai dugc kéo hodc dugce day vao trong dwong 6ng hién hitu. Khoang tréng gitta duong
ong hién hitu va duong bng mai duoc phi bang vita c6 d6 co ngot thap. Phuong phap nay cho phép khoi
phuc duong dng voi chat luong cao do thay thé hoan toan dudng 6 ong cll bang duong ong méi.

- Phuong phap ludn @6t 6ng voi d6 dai nho: phuong phap ludn cac ddt éng co6 do dai nho vao trong
duong ong hién hiru. Cac dét 6ng ndy cé the duoc kéo hodc duge day vao trong long ong cii. Phuong
phap nay phu thudc vao kha ning chiu kéo tai cac méi ndi. Khoang trong gitra dwong ong hién hitu va
dudng dng mai dugc pha bang vira 6 do co ngot thap.

- Phuong phép su dung céc 6ng xoin: 'Phuong phap nay tao ra mo duong dng PVC méi bén trong
duong dng cii bang cach sir dung mot thiét bi cho phép X04n mot duong bng méi doc theo duong dng
hién hiru. Thiét bi ndy xéac dinh duong kinh cua hé thong duong bng mai. Sau khi lip dat dudng dng mai,
khoang tréng gitra dng xodn va duong ong cii s& duoc lap bai vat liéu lap day. Vat liéu nay con co tac
dung gia cuong cho su Iam viéc cua duong dng mai.

- Phuong phap 1udn éng PE hoic PVC:

Puong ong hién hitu can duoc 1am sach s& va dugc do dac can than dé xac dinh chinh xac duong kinh
duong ong can ludn. Puong 6ng ludn ¢ day duoc 1am tir vat lieu PE hodc PVC va duoc ludn khit vai
duong dng cii. Cong nghé nay bao gém hai cach thi cong nhu sau:

+ Céch thir nhat: dng PE duoc ép bang ném dé c6 duong kinh nho hon dé& dang ludn qua duong dng
hién hiru. Sau d6 6ng s& duoc bom biang nudc hoic khi hoic 1am néng dé tré lai duong kinh ban dau
(hinh 7).

+Céach thir 2: Lam bién dang hodc cuén dudng éng PE/PVC bang thiét bi dac biét dé co thé lap dat
duong dng vao dudng dng hién hitu d& hang. Khi dwong 6ng lip dat hoan chinh, duong éng s& tro lai
dudng kinh ban dau bang &p suat hoac nhiét.

Hlnh 7 Phu'ongphap luon on thay thé ong cii [7]
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4, Két luan

Hé thong dwong ong k¥ thuat dong vai tro quan trong trong doi séng dan cu tai cac khu do thi. Tuy
nhién sau mét thoi gian st dung hé thong duong 6ng thuong xuat hién nhung hu hong khuyet tat anh
huéng dén hiéu qua su dung va cudc sdng cua nguol dan. Viéc phat hién sém va chinh xac céc khuyét tat
va hu hong hé thdng dwong ng 1a quan trong va giam thiéu dugc nhiéu chi phi khic phuc ciing nhu sira
chira, thay thé.

Noi dung bai bao dua ra cac giai phap tham khao cho cac k¥ sur ha ting trong cong tac nang cap va xir
ly hé théng duong dng tai Viét Nam. Trong d6, bai béo tong hop mot sé phuong phép tham do va phat
hién cac khuyét tat duong dng. Trén co s¢ do, bai bao trinh bay cac giai phap cai tao nang cap hé thong
duong 6ng bao gom sira chira ting phan, va toan bo duong 6ng ciing nhu cac bién phép thay thé duong
ong hién hitu bang duong dng méi.
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ABSTRACT

Some state-of-the-art technologies in pipeline inspection,
improvement and replacement in cities in Vietnam

Vu Minh Ngan® ™, Dang Quang Huy® Tran Hong Hanh! Pham Van Hung?, Le Anh Quan?

! Hanoi University of Mining and Geology
2An Giang tourism development joint stock company

The pipeline has been built for a long time in cities in Vietnam. Some damages and cracks appeared
on the pipeline creates effects on the working of the pipeline system and the livings of the people.
Although some improvement and renewal pipeline projects have been carried out in Hanoi and
Hochiminh city, the reparations and replacement new pipeline has not been invested by the city
government. The paper presents some inspection, reparation and replacement methods of the pipeline
system which have been popularly applied in all over the world. The information in the paper is the
reference for engineers to select suitable methods for improvement, reparation and replacement pipeline
projects in Vietnam

Keywords: pipeline; damage; reparation; replacement.
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