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TOM TAT

Sy phét trién cua cong nghé va gia tang dan sb tai cac khu d6 thi dan dén nhu cau Ién trong thi cong lap
dat cac duong 6ng ky thuat. Trén thé gisi, cong ngh¢ khoan ngang dinh huéng HDD hién dang dugc su
dung pho bién dé thi cong Iap dit hé thong dwong ong ky thuat tai cac khu vyc do thi da hinh thanh va on
dinh nham giam anh huong dén maéi trudng xung quanh, cudc sdng cua dan cu va cac cong trinh hién hiu.
Bai bao giai thiéu cong ngh¢ khoan ngang dinh huéng HDD trong xay dung duong ong ky thuat trong cac
db thi va ung dung tai mot sb dy an trong cac d6 thi ¢ Viét Nam. Qua do, nghién ctru rdt ra mot sé nhan
xét cho cdng tac thiét ké va thi cong hé thong duong dng ky thuat bang cong nghé khoan ngang dinh huéng
tai Viét Nam trong tuong lai.

Tir kh6a: Khoan ngang dinh hudng; khoan ngam; duong dng ky thuat; ha tang d6 thi

1. Pit véan dé

Sy phat trién clia cong nghé ky thuat va sy ting truong dan s6 tai cac khu do thi dan dén viée thuong
xuyén phai thi cong lip dat méi va bé sung céc hé thong duong ong ha ting ki thuat nhu hé thong cap vién
thong, duong dng cép thoat nudc. ... Viéc xay dung hé thong duong ong ky thuét, déc biét la he thong duong
dng ky thuat co dudng kinh nho trong khu vue d6 thi vi thé 1a yéu cau cp bach dé phat trién bén viing cac
thanh phé hién dai trén thé gisi ciing nhu tai Viét Nam. D4i véi cac khu dé thi di xay dung va hoan thién
ha tang thi viéc thi cong lip dat b6 sung cac dudng dng rat kho khin va gy nhiéu phién phiic cho dan cu
cling nhu giao thong.

Phuong phép khoan ngang dinh hudng 1a mot cong nghé thi cong xay lap cac dudong dng c6 nhiéu uu
diém khi thi céng trong cac khu vuc d6 thi chat hep, dong dan cu, c6 mat do giao thong day dic, nhiing khu
vuc nhay cam vé méi truong, kho khin vé dia hinh va dia chat (Sarireh va nnk, 2012; Willoughby, 2005).
So voi cac phuong phép thi cong hé thdng duong 6ng k§ thuat khac nhu phuong phéap dao ho hay phuong
phap khoan kich ngam pipejacking doi hoi dién tich thi cong trén bé mat I6n, anh huong dén giao thong
cling nhu phan ndo gay IUn trén bé mat va mot s rai ro khi thi cong nhu tai dy an xay dung hé théng tuyén
dng cap nudc sach TP HO Chi Minh, phuong phap khoan ngang dinh huéng HDD gan nhu khong gy anh
hudng dén méi truong dat va gay 1Gn bé mat ciing nhu khong yéu cau mat bang cho gleng thi cong. Ngoai
ra, phuong phéap khoan ngang dinh hudng cho phép khoan cac duong dng véi cac tuyén bao gom cac doan
cong voi ban kinh cong da dang.

Bai bao giori thiéu nhitng khéi niém co ban vé cong nghé thi cong khoan ngang dinh huéng HDD dé lap
dat duong ong ky thuat trong cac khu do thi. Nghién ctru cling néu mot s6 truong hop tng dung cong nghé
thi cong nay tai cac dy an thi cong lap dat hé thong cap thoat nuéc, hé thong duong ong ky thuat tai Viét
Nam. Trén co s¢ do, cac tac gia da rat ra cac uu diém cua phuorng phap thi cong khoan ngang dinh huong
va mot s han ché can khac phuc nham &p dung cong nghé nay pho bién hon trong cac du 4n co sé ha tang
cua Viét Nam trong tuong lai gan.

2. Cong nghé thi cong khoan ngang dinh hwong HDD

Cong nghé khoan ngang dinh huéng duoc st dung dau tién tai My khi thi cong duong ng dan k§ thuat
trong linh vuc dau khi tir nhirng nam 70 cua thé ky truéc. Cong nghé ndy hién da va dang tiép tuc phat trién
trong thi cong cac dudng dng dan dau, gas, va dic biét ing dung trong khai théc dau tir da phién trong thoi
gian gan day.

*Tac gia lién h¢
Email: vuminhngan@humg.edu.vn
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Ngay nay, cdng nghé khoan ngang dinh hudng khéng chi sir dung trong cac dw &4n dau khi ma con dugc
mo rong ap dung cho thi cong cac duong ong ky thuat trong cac khu vye d6 thi nhu thi cong lap dat cac hé
thong cap vién thong, hé thong cap dién, hé thong duong dng cip nudc tu chay.... Dic biét véi hé théng
cép thoat nudc, cdng nghé khoan ngang dinh hudng da thé hién wu viét trong viéc thl cong tai cac dia diém
¢6 dia hinh kho khan, dong dan cu va véi hiéu qua kinh té vuot troi. Cong nghé khoan ngang dinh huéng
cho phép khoan cac dudng dng c6 duong kinh tir 75mm dén 1500 mm véi chiéu sau tay v, chiéu dai khoan
dugc mai 1an ¢6 thé ti 4.000 m phy thudc vao tinh ning cua thiét bi. Tai nudc ta, cong nghé nay hién méi
bit dau duoc sir dung trong mot s6 cac du &n dau khi va xay dung ha ting ki thuat.

Hinh 1 m6 ta thiét bi khoan ngang dinh huéng HDD hién dang st dung tai mot s du an tai Viét Nam
v6i kich thudc nho gon va thuan loi trong di chuyén thi cong.

Hinh 1. Thiét bi khoan ngang dinh hwéng HDD
2.1. Cac bwéc thi cong khoan ngang dinh hwong HDD

. = Tuyén thiét k&
Khoan dinh hudng Dau khoan >

Hinh 3. Pau khoan c6 két hop vdi tia phun trong khoan ngng dinh hiréng

V& mit nguyén Iy thi cong, cong tac thi cong khoan ngang dinh huéng HDD bao gom 3 giai doan chinh:
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- Giai doan 1: Khoan dinh huéng tuyén éng

Trong giai doan ndy, tién hanh khoan dinh hudng bang dau khoan kich thugc nho theo tuyén ong thiét
ké ban dau (Hinh 2). Thiét bi khoan s& bao gom dau khoan va hé théng bom dung dich khoan. Trong qua
trinh khoan dinh huéng, dung dich khoan (thuong 1a bentonite) dugc bom lién tuc qua hé thdng cung cp
dung dich khoan dugc b tri trén mat bang thi cong. Dung dich khoan c6 tac dung van chuyén vat liu dat
dao va giir 6n dinh thanh hd khoan. Qua trinh khoan dinh huéng tuyén ong s& dugc két hop véi hé thong
dinh vi dé kiém soat duong di ciia miii khoan theo dung tuyén dng da dwoc thiét ké qua thiét bi dinh vi duoc
dit trong ddu khoan. Thiét bi nay cho phép xac dinh dwoc do sdu dang khoan, goc quay va goc nghiéng cia
dau khoan. Khi thi cong trong nhiing diéu kién dia hinh phic tap nhu duéi 1ong sdng, hd, hé théng phat tin
hiéu s& két hop véi céc thiét bi dinh vi vé tinh dé x4c dinh vi trf cua diu khoan.

Thi cong khoan ngang dinh hudng trong diéu kién dit yéu tai cac do thi I6n & Viét Nam nhu Ha Noi va
TP Hb Chi Minh nén sir dung dau khoan c6 tia phun nhu trén Hinh 3 khi két hop viéc khoan cét dat va su
dung phun chit Io6ng véi &p luc I6n dé pha céc lién két cua dét phia truée dau khoan.

Hinh 4. Giai dogn 2-Thi cdng khoan mé réng long dwong ong

- Giai doan 2: khoan mé rong long dng

Két thuc giai doan 1, tai phia cong trudng bén nhan dau khoan, dau khoan mé rong duoc lap dé tién hanh
khoan mé rong tuyén dng da dugc khoan tir giai doan truéc (Hinh 4). Trong giai doan nay, dung dich khoan
tiép tuc duge bom vao nham giir 6n dinh thanh tuyén éng.

Giai doan nay c6 thé tién hanh khoan mé rong nhiéu lan tly thude vao dwong kinh tuyén dng.

| 8ngkéo | khoanmérong -
- e —— L
“khopndi  daundi

| tuyéndng |
h > I

Hinh 5. Giai doan 3- Thi cong khoan mé réng long tuyén ong va kéo tuyén éng

- Giai doan 3: Lép dat duong 6ng.

Tai giai doan nay tién hanh kéo va lip dit duong dng nhu trén Hinh 5. Duong 6ng hoan thién dugc lap
dung san tai phia cong trudng bén dbi dién vi tri dat may thi cong, tai diém ra cia khoan dinh huéng va
dugc may thi cong HDD kéo qua tuyén 6ng da dugc hinh thanh tir giai doan 2 - khoan mé rong vé phia
diém bét dau khoan. Trong giai doan nay, phia dau éng van tiép tuc st dung dau khoan mé rong két hop
v6i bom dung dich khoan nham giam ma st thanh ong khi kéo va giir 6n dinh thanh tuyén éng. Sau khi
kéo duong dng dén diém bat dau khoan thi duong dng da duoc lap dat hoan toan.
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2.2. Xdc dinh mét sé thong sé chai yéu trong cong nghé thi cong khoan ngang dinh hwéng HDD

Khi tién hanh thiét ké va thi céng cong nghé khoan ngang dinh huéng HDD thi cac thong s6 can thiét
trong thiét ké va thi cong can xac dinh bao gom: ban kinh cong nhé nhét ciia tuyén 6ng, &p luc dung dich
khoan va lyc kéo tuyen ong. Bai bao nay tong hop cach xac dinh cac théng sb trén theo kinh nghiém thiét
ké va thi cong trén thé gidi, bao gom:

Ap lyc dung dich sir dung trong khoan ngang dinh hwéng dugc xac dinh theo ly thuyét khong gian ma
dugc d& cap trong Yu (2013). Trong d6 cac gia tri 4p luc dung dich I6n nhat dugc xac dinh véi cac diéu
kién xay ra day troi trong cac nghién ciu ciia Broere (2001) va Vii Minh Ngan va nnk (2015). Ap luc dung
dich nho nhét phu thugce vao duong kinh tuyén dng, chiéu sau va chiéu dai khoan va cac thanh phan dung
dich khoan va dugc xac dinh theo cong thuc sau:

pkhoan = Apkhoan + pdd gh (1)

Trong d6 pkhoan la ap luc khoan(kPa), Apknoan 1 ton that &p luc(kPa), pad 12 ty trong dung dich khoan, g
la gia tc trong trudng, h, 1a chiéu cao cot nude tai vi tri khoan (m).

Vé bén kinh cong nhé nhdt cuia tuyén ong, cho dén nay chua c6 mét nghién ctu ly thuyét nao chi ra cach
xac dinh théng sé nay. Tuy nhién, ban kinh cong nho nhét thuong dwoc xac dinh trén céc dir lidu va cac
kinh nghiém thi cong. Theo Ruhrgas AG, ban kinh cong nhoé nhat duoc xac dinh theo duong kinh cong
ngoai cua dudng dng theo cong thic sau:

- Véi céc dng c6 duong kinh nho hon 700mm:

R.in =1000xD, . 2

ngoai

- Véi céc dng c6 duong kinh 1én hon 700mm:

Ry =1400x,/DZ . ®)

Trong d6 Rmin 1a bén kinh cong nho nhat (m), Dngeai 1a duong kinh ngoai cia duong 6ng (m)

® -

L,

Hinh 6. Xdc dinh céc thong sé thi cong khoan ngang dinh hiréng HDD

Thanh phan lyc kéo duoc xac dinh theo cong thic kinh nghiém trong tiéu chuan ASTM F1962 (Hinh 6)

nhu sau:
7(R*=R?
V, = AP% )

Trong do, R 1a dudng kinh hd khoan (m), Re 1a duong kinh dudng ong (m), AP 12 &p luc thuy dong,
thuong lay bang 70kPa.

3. Ung dung cong nghé khoan ngang dinh hwéng tai Viét Nam

Xay dung hé théng duong dng ki thuat, dac biét 1a hé théng dudng 6ng ki thuat co duong kinh nho
trong khu vuc d6 thi 1a yéu cau cap bach dé phat trién bén viing cac thanh phd hién dai trén thé gioi ciing
nhu tai Viét Nam. Di voi cac khu do thi da xay dung va hoan thién ha tang thi viéc thi cong lap dat bo
sung cac dudng 6ng rat kho khan va gay nhiéu phién phirc cho déan cu ciing nhu giao théng. Bén canh do,
mit bang dé thi cong lap dat bang cac phuong phap dao hao, hay khoan kich ngam Ia rat kho.

Tai Viét Nam, cong nghé khoan ngang dinh husng méi dugc ap dung trong khoang thoi gian 10 ndm
gan day trong linh vyc thi cdng cac cong trinh ha tang ki thuat. V& thi cong cac duong éng phuc vu cong
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trinh ha tang co so, cho dén nay cong nghé khoan ngang da duoc trién khai thi cdng & mot sé cong trinh
nhu khoan qua dudng bing & San bay Quéc té Noi Bai, khoan qua dudng Hing Vuong (quan Ba Binh, Ha
Noi) va da cho két qua tét.

C6 thé chia ra mot s6 ting dung cua khoan ngang dinh hudng tai Viét Nam theo pham vi nhu sau:

- Thi c6ng céc cong trinh du &n ha ting k§ thuat nhu hé théng cap nude, thoat nudc thai thanh phd;

- Thi c6ng céc cong trinh dudng éng bang qua dudng, qua khu dan cu dong duc;

- Thi c6ng céc cong trinh dau khi bao gébm hé théng duong dng dan dau, gas.

Dy an thoét nudc thai thanh phé Hung Yén 1a mét trong nhiing du an cho thiy tinh wu viét ciia phuong
phap thi cong khoan ngang dinh hudng trong viéc lip dit cac duong éng ky thuat.

Hinh 7. Thi cong kéo ong HDD tai Dur dn thodt nire thal thanh pho Hu*ng Yn 'v

Dy an ¢6 tong chiéu dai 18,22 km bao gdm mang luGi cong thu gom nudc thai, trong d6 ¢6 9,72 km
cdng bang bé téng cdt thép; 3,2 km cdng bao bé tong cdt thép va 5,3 km cdng ap luc su dung bng HDPE.
Khu vyec thi cong tap trung dong dan cu nén céc bién phap bao dam giao thdng va giam thiéu tac dong dén
cudc sdng caa ngudi dan xung quanh 1a hét sirc can thiét. Ban dau bién phap thi cong mang luéi cdng bao
gom ddi véi cac cong bé tong cét thép va dng HDPE toan bo thuc hién bang phuong phap dao mé dudi
long dwong. Tuy nhién, diéu kién dia chat ¢ khu vuc thi cong 14 diéu kién dat yéu, nén khi dao sau 3 - 4
mét, nha thau da phai tién hanh thuc hién nhiéu bién phap gia cé dat nham bao dam an toan, tranh sat truot
da lam gia tang thoi gian thi cong, ting kinh phi va anh huong lau dai dén cudc séng cia ngudi dan. Dic
biét, mot s6 doan tuyén xuat hién cac diéu kién dia chét rat khé dé giir on dinh thanh hé dao da gay kho
khan va kéo dai du an. Sau d6, mot s6 bién phép thi cong da duge dua ra dé khic phuc su ¢b va day nhanh
tién do thi cong. Trong d6 phan dng HDPE dugc thi cong bang phuong phép khoan ngang dinh huéng
HDD nhu trén Hinh 7. Két qua, doan 6ng HDPE da duoc thi cong nhanh chong, dat tién do dy an dé ra,
dong thoi giam thiéu tbi da cong tac dao nén duong va xir Iy khu vuc dat yéu.

Tai mot dy &n xay dyng hé théng nude khac 1a du &n cai thién méi truong nuée Nam Binh Duong (giai
doan 2), viéc ung dung cong nghé khoan ngang dinh huéng HDD da giam thoi gian thi cbng tir vai thang
xudng 1 tuan va khong phai dao hé mit dudng véi mat do di lai dong dic, giam thiéu anh huéng dén giao
thong di lai va cudc sdng cua ngudi dan trong khu vuc.

Hinh 8. Khoan ngang qua dwong tai Phu Tho

Hinh 9. Khoan ngang dinh huéng tai duw &n
lap dat dwong ong dan dau tai Viing Tau

Mot tng dung khac cua khoan ngang dinh huéng la khoan lip dat thém heé thong dng ky thuat bang qua
céc cong trinh ha tang c6 sin nhu duong cao tdc, ngd tu. Hinh 8 mé ta cong tac khoan ngang va kéo lip

74



6ng ky thuat qua duong tai Phi Tho. Cong nghé khoan ngang nay so véi viéc thi cong dao hd nén duong
dang khai thac da giam thiéu thoi gian thi céng, nhan cong, chi phi rat nhiéu.

Tai Viét Nam, viéc ung dung khoan ngang dinh hudéng tai cac dw an xay dung va lap dat cac duong 6ng
dau khi d3 va dang duoc tién hanh khi lap dat cac duong 6ng dan dau tir céc mo dau ngoai khoi dén cac
nha méy loc dau. Hinh 9 mé ta cong tac thi cong lap dat duong dng thép boc bé tong tai dy an xay lap
duong ong dan dau tai dy an Nam Con Son, Viing Tau bang phuong phap khoan ngang dinh huc’mg. Véi
chiéu dai tuyén 6ng thiét ké hang chyc kilomet di qua cac khu vuc dén cu tap trung, giao cit cac tuyén
dudng giao thong, xuyén qua cac nga tu giao thong, nam duol long séng Mo Nhat va cac ¢am lay, phuong
phap khoan ngang dinh huéng HDD thé hién rd uu thé vé tién do thi cong nhanh, khoang cach duong ong
mét lan thi cong Ion dén hang kilomet va giam thiéu anh huong dén giao thong va cudc séng cia ngudi
dan.

Céc du an thi cong bang cong nghé¢ thi cong khoan ngang dinh huéng HDD tai Viét Nam cho thiy cong
nghe thi Cong nay cé nhleu uu diém bao gom may méc thiét bi thi cong nho gon, linh hoat, thi céng chinh
X4c, giam gia thanh, rat ngan thoi gian thi cong. Chinh vi vay hién nay cdng nghé¢ khoan ngang dinh huéng
da va dang duoc ap dung phé bién tai céc thanh phé trong khu vuc va trén thé gisi. Tuy nhién, cong nghé
nay con kha mai mé véi thi truong xay dung ¢ Viét Nam. Do vay, viéc tiép can cong nghé nay con nhiéu
han ché, cong tac thi cong hién nay con phu thudc vao cac chuyén gia nudc ngoai.

4. Kétluan

Nhu cau thi cong lap dat hé thong duong dng ki thuat ngay cang phat trién va cap thiét tai cac khu do thi
& Viét Nam dic biét tai cac khu d thi hién hitu khi cong tac thi cong dao mé gap nhiéu tré ngai do anh
huong téi giao théng va cudc sdng cua ngudi dan, 6 nhiém moi truong. Bai bdo néu 1én nhitng khai niém
co ban va mot sé tinh toan trong thiét ké va thi cong bang phuong phap khoan ngang dinh huéng HDD.
Cong nghé¢ thi cong khoan ngang dinh huéng HDD di thyc hién tai mot s6 du an & Viét Nam nhu dy én
thoat nuéc thai thanh phé Hung Yén, dy an cdi thién méi truong nuée Nam Binh Duong... cho thay cac
ru diém vé thi cong lap dung duong o dng trong cac didu kién khod khan vé mat bang va dia chat, rat ngéan
thoi gian thi cong, giam thiéu anh huéng téi giao thong va cudc séng cia ngudi dan. Tuy 1a phuong phap
thi cong kha phé bién tai cac nudc trong khu vuc va trén thé gici, cong nghé thi cong nay con kha méi mé
V6i cac cong ty xay dung & nuéc ta. Nham phuc vy nhu cau Ién trong thi cong cac duong ong ha tang ki
thuat tai cac khu do thi & nudc ta, can thiét ¢ sy dau tu vé nghién ciru va hoc tap kinh nghiém thi cong
trong thoi gian gan.
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ABSTRACT
Applications of Horizontal Directional Drilling (HDD) technology in
pipeline construction in urban areas in Vietnam

Vu Minh Ngan**, Pham Duc Tho?
! Hanoi University of Mining and Geology

The development of the technology and the growth of the population lead to a high demand in pipeline
construction in urban areas. The horizontal directional drilling (HDD) becomes popular trenchless
technology in the world for installing pipeline systems in exisiting resident areas in order to reduce effects
on surrounding environment and nearby buildings. This paper introduces the horizontal directional drilling
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(HDD) technology and applications in some infrastructure projects in Vietnam. On the basis of the study,
some lessons have been obtained for improving the designing and construction works in installing the
pipeline in future projects in Vietnam.

Keywords: Horizontal directional drilling; trenchless; pipeline; urban infrastructure.
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