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Thi cong lap xéy lap duong 6ng ha tang
bang cong nghé khoan guong xoan (HAB)

Vit Minh Ngan®”, Pham Van Hung', Dang Quang Huy* , Tran Hong Hanh!
1Trieong Pai hoc M6 - Pja chadt

TOM TAT

Xay lap h¢ thong duong ng ha tang la cdng vige thuong xuyén va co vai tro rat I6n trong viéc phat trien
d6 thi tai cac thanh phd. Hién nay, c6 nhiéu cong ngh¢ thi cong dudng o 6ng nhu khoan ngang dinh huéng,
khoan kich ngam pipejacking. .., dé lp dat hé thong duong 6ng trong thanh phd. Céng nghé khoan gudng
xodn la mot céng nghé dao va Iap dung duong dng hiéu qua va da dugc st dung rong rai trén thé gici tuy
nhién ¢ Viét Nam chua dugc str dung phd bién. Bai bao gigi thiéu vé cong nghé khoan gudng xoin bao
gdm qua trinh phat trién, cdu tao cdng nghé, trinh tu thi cong va pham vi tng dung. Noi dung trinh bay
trong bai béo 1a tai liéu tham khao dé cac k§ su xay dung cac cong trinh ha tang thiét ké va té chuc thi cong
hé thong duong dng k¥ thuat tai cac khu d6 thi tai Viét Nam khi lya chon giai phap thi céng bang cong
nghé khoan guong xoan.

Tur khéa: khoan gudng xoén; ha tang; duong dng

1. Pit van dé

Su gia tang dan sd tai cac khu d6 thi va cac nhu cau cudc sdng tang cao dan dén nhu cau vé ma rong va
thi cong, xay lap maéi va bd sung cac duong 6ng ha tang ki thuat bao gdm cép vién thong, duong 6ng cap
thoat nude. .., ngay cang trg nén cap thiét va thuong xuyén. Bén canh do, viéc xay dung hé théng duong
dng 1a mot cong viéc mang tinh chat bit bugc va thudong xuyén tai cac khu dé thi va cac thanh phé hién dai
trén thé gigi.

Vi sy phat trién cta cdng nghé va cac nganh co khi, cac cdng nghé thi cong duong 6ng dang dao kin
ngay cang phat trién thay thé cac bién phap dao he nhu khoan kich ngam pipejacking, khoan ngang dinh
huéng HDD. Uu diém cua cac cong nghé khoan mai nay cho phép giam thiéu anh huéng dén cac cong
trinh trén bé mat va khdng anh hudéng dén giao thong di lai tai khu vuc thi cong. Cong nghé st dung thiét
bi khoan gudng xoén trong thi cong lap dat duong dng la mot cdng nghé da duoc phat trién 1au trén thé gisi
nhung chua dugc phé bién ¢ Viét Nam. Dé co thé da dang héa su lua chon céng nghé thi cong dudng ong
phu hop véi cac diéu kién thuc té va theo kip su phat trién cong nghé xay dung trén thé gidi, bai béo gioi
thiéu nhirng khéi niém, nguyén Iy hoat dong va ciu tao co ban cdng nghé khoan gudng xoan dé thi cong
lip dat duong 6ng ky thuat trong cac khu do thi.

2. Cong nghé thi cong khoan gudng xoin

Cong ngh¢ khoan gudng xodn 1a mot cong nghé thi cong duang 6ng phd bién dugc ing dung dé thi cong
lip dat duong ong dudi cac ¢dng trinh hién hiru nhu duong giao thong, duong sat..., ma khong gay gian
doan giao thong va giam thiéu anh huong den cuoc SOng cua nguoi dan.

V& lich str phat trién, cong nghé khoan gudng xoén duoc bat dau st dung tir nam 1936 véi nhitng chiéc
may khoan dau tién dugc ché tao dat trén nhitng chiéc xe tai cii (Asce, 2004). Nhitng may nay do cong ty
CRC-Evans Pipeline International ché tao, la méay khoan truc vit theo dé toan bo hé thdng duoc treo bang
thiét bi dat 6ng. Cong nghé khoan gudng xoén dugc chinh thirc phat trién vao nim cudi nhimg nam 1940
boi cac cong ty Vin Carthy, Salem Tool Company va Charlie Kandal. Charlie Kandal sang lap cong ty
Kandal Motors va da san xuat may khoan gau xodn dau tién Ka-mo. Ban dau thiét bi nay dung nang lugng
dién, sau d6 chuyén qua nang lugng dau chay trén duong ray. Dé thi cong lap dat duong ong thoi diém
nay cong nghé khoan gu0ng X04n doi hoi phdi co giéng dao & mot d¢ sau tuong d6i 16n. Pén nam 1951,
cong ty Kamo da c6 thé khoan dwdng dng dudng kinh 1én dén 125mm vai chiéu dai khoang 70m. Hai cong
ty Salem va Ka-mo théng tri thi truong khoan gudng xoin dén nam 1961. Al Richmond bat dau san xuét

*Tac gia lién h¢
Email: vuminhngan@humg.edu.vn
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may khoan gudng xozn c6 duong kinh nho twong ty nhu méay khoan Ka-mo. Thiét bi nay cling hoat dong
trén duong ray va dugc trang bi cac pittong thuy luc. Tuy nhién nguoc v6i xu huéng phat trién cua cong ty
Ka-Mo véi may c6 kich thudce I6n va thi Cong cac duong ong nho, Richmond huéng tei cac thiét bj co ban,
nhé gon va thuan tién thi cong. Chinh vi vay, cac thiét bi khoan gudng xoin cua Richmond nhanh chéng
phd bién véi cac may co kich thude 600mm, 750mm va 950mm va di rat nhidu duong 6ng duoc thi cong
bang cong ngh¢ khoan guong xon trong thoi gian ndy. Nam 1970, Leo Barbera roi khoi cong ty Richmond
Manufacturing va Iap ra cong ty American Augers va sang tao ra may khoan guong xoan lai bang thay tinh.
Khi gap cac chuong ngai vat I6n, may s& Chuyen qua ché d6 mémen xoan cyc dai. Nhimng nim 1980 dén
nay, cong nghé nay cha yéu dugc phaét trién vé phuong dién an toan khi thi cong va dao tao nhan luc diéu
khién thiét bi.

Mot s6 du an lap dat duong dng ki thuat trén thé giéi da cho thay rat nhiéu wu viét cua cong nghé khoan
gudng xoan dac biét tai cac vi tri giao cit véi duong giao thong nhu dy &n “Mé rong co so ha tang van
chuyén khi cua cong ty Bulgartransgaz chay song song véi duong dng dan chinh phia bac t6i bién gioi
Bulgaria-Serbia, giai doan: “Phan duong dng” sb 180-100”, trong khoang thoi gian tir thang 7 dén thang 9
nam 2020, d& hoan thanh thanh cong 20 doan bang qua dudng bd va duong sit véi kich thuéc 1420x19,05
trong tong chiéu dai 1034 m, du an xay dung duong 6ng dan khi dai 267 km ndi thi tran Gresik & Pong
Java va Semarang & Trung Java, dugc goi la dudng 6ng Gresem ciing c6 mot s vi tri bang cit qua duong
giao théng phai su dung cdng nghé khoan gudng xoén dé thi cong. Tai Viét Nam, cong nghé nay méi chi
dirng lai & mot s6 nghién ctru nhu Cwong, D.V. va Binh, L.D. (2014), Quang, N.V.(2015), cdng tac trién
khai trong thuc té mai chi ap dung trong linh vuc khai thac khoang san (Tién, T.T.M va nnk, 2022), tng
dung trong cong tac thi cong lip dat dwong 6ng chua dugc ghi nhan.

V& mit nguyén ly hoat dong, cdng nghé nay ¢6 nhing diém twong dong véi cong nghé khoan kich ngam
pipejacking khi thi cong lip dung dwong dng qua hai gleng la gleng kich va giéng nhan, Diém khac biét la
thiét bi khoan dao khi sir dung vit tai dang guong xoan dé van chuyén vat liéu dao vé giéng khai tao va sau
d6 chuyén d6 thai.

3. Cu tao chi tiét cac thanh phan cong nghé khoan gudng xoan

Céc thanh phan chinh caa céng nghé bao gom: thiét bj khoan gu0ng xoin, thiét bi kich day, giéng khoi
tao va giéng nhan. Hinh 1 md ta so d6 céng nghé khoan gudng xoan.

-

T\ oo

giéng kich khoan guéng xoan giéng nhan

Hinh 1. Céng nghé khoan guong xodn

Céc giéng khoi tao va nhan 1a cac giéng dao twong tng vai khi bat dau va két thuc qua trinh lap dat
duong 6ng. Thiét bi may khoan guong xoén dugc dat vao vj tri trong giéng khai tao va cac chiéu dai ong
véch lién tiép dugc bd sung qua giéng khai tao. Khi qué trinh khoan hoan tat, ddu cit va céc thiét bj lién
quan duoc dua ra khoi giéng nhan.

Thiét bi kich thuy luc dugc trang bi dé cung cép lyc kich can thiét dé day dng vach xuyén qua mat dat
Viéc diy cac 6ng vach vao 16 khoan trong khi may khoan dang dao dé ngan ngira sy dich chuyén cua nén
dét gay cac hu hong dudng ray va cac cong trinh trén bé mit.

Mic du cong nghé dang dugc cai tién theo thoi gian nhung kha ning dinh huéng trong cong nghé khoan
gudng xoén khong dugc dé dang nhu cac cong nghé thi cong lip dat duong 6ng khac. Didu quan trong la
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thiét bi phai dugc can chinh phi hop trong giéng khai tao dé dat huéng khoan chinh xac ngay tir dau nham
tranh do léch 16n so vai giéng nhan.

Tuong ty nhu khoan ngang dinh huéng HDD, dung dich dwoc st dung trong cong nghé khoan guong
x03n dé d¢am bao 6n dinh vach hé khoan trong qué trinh thi cdng va giam luc ma sat. Cac dung dich thuong
duoc str dung 1a bentonite hozc hdn hop bentonite va polymer. Dung dich nay dugc tron va bom qua duong
dng. Trong cong nghé khoan gudng xoan, khoang cach bom dung dich thuong ngan, khoang dudi 30m.

3.1. Mdy khoan guéng xodn

Thlet bi chinh thi cong la may khoan gudng xoan. Thiét bi nay dugc Iap dung tai giéng kich. Cac thanh
phan ciu thanh va cac thiét bi thi cong cua cong nghe khoan gu0ng x0én dugc thé hién nhu trén hinh 2.
Kich thuéc cua giéng kich can xét dén cac thiét bi nay trong qué trinh thiét ké.

V& thiét bi khoan guong xoén, du cat ¢ phia dau cua may khoan gau xodn quay cat xuyén qua mit dat
& miat 16 khoan & ong vach truge. Pau cit thuong nam ngay phia tru6c hoac ngay bén trong bng vach Vit
liéu dao (dat) cua qua trinh khoan va Cét & roi vao gau xodn, bao gom mét truc vit xodn c6 ranh xoin bc.
Céc bo phan nay nam bén trong 6ng véach cua may khoan guong xoén. Khi mili khoan quay, vat liéu dao
duoc van chuyén doc theo vit xoan vé phia hd va duoc van chuyén do thai. Vat liéu dao co thé dugc van
chuyén khoi giéng bang thiét bi co khi.

Hinh 2. Mdy khoan guong xodn (Herrenknecht, 2024)
3.2. Giéng thi cong

Cong nghg khoan guong xoén ciing gidng nhu cac cong nghé khoan lap dit duong ng khac, duong ong
dugc |ap dat qua hai gleng la giéng kich (hay con goi la gieng khoi tao) va giéng nhan.

Gleng thi cong c6 cau tao twong tu nhu giéng thi cong trong cong nghé¢ khoan kich ngam da trién khai
tai mot s6 du an thi cong duong dng xir Iy nuée thai tai Ha Noi va Tp Ho Chi Minh. Giéng thi cong thuong
¢6 kich thuéc dam bao du dién tich dé dat may thi cong, dudng ray, tudng phan luc va cac kich thay luc dé
kich ddy duong 6ng va mot sb nhan cong. Cac nhan cong thi cong 2-3 ngudi bao gdm ngudi 14 may va
mot s6 nhan coéng dé xur ly cac tinh hudng c6 thé xay ra. Giéng thi cong thudng duoc bb tri tai cac vj tri
thuan loi cho thi cdng va van chuyen thiét bi, vat ligu xay dung cling nhu giam thiéu anh huong dén céc
cong trinh Ian can. Khoang cac glua giéng va duong giao thong hién hitu can duge tinh toan dén ca mai
déc cua giéng khi thi cong dao giéng cling nhu ¢6 tinh todn dén céc tai trong c6 thé xuat hién trong quéa
trinh thi cong nhu xe van chuyén, xe cau .

twong phan ap dét éng

ray gudng xodn dau cat

Hinh 3. Cac thiét bj tai giéng kich
Khi tién hanh dao can c6 bién bao chi din an toan khi thi cong. Giéng kich thuong dwoc thiét ké rong
hon vé phia dudng khoan nhiam tao diéu kién thuan lgi cho viéc van chuyén vt liéu dao. Hé théng ha muc
nu6c ngam nén duoc thiét ké néu xuét hién muc nudc ngim cao. Pay giéng thuong dwoc rai da hoic soi
dé ¢am bao d6 cing va 6n dinh cho thiét bi thi cong. Trong truong hop thi cong khoan qua d4 nén sir dung
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san bé tong dé dam bao 6 6n dinh qua trinh thi cong. Twong ty nhu phuong phap thi cdng khoan kich ngam,
tuong phan ap can duoc b tri thiét ké trong phuong phap khoan gudng xoin dé lam diém twa cho kich.
Tuong thuong duoc b tri nguoc véi huéng khoan.
Thong thudng, cac yéu cau vé an toan dbi véi giéng nhan tuong tu nhu gleng khoi tao. Trong qua trinh
thi cong khong cho phép ngudi xam nhap trir cac truong hop thuc su can thiét.

o 4 g
Hinh 4 Lap dat may th| cong guang X0an tal giéng k|ch (Trenchlesssolutlons 2017)
3.3. Pwong ong

Kich thudc duong dng ty thudc vao du an thiét ké. Thong thuong duong kinh duong dng thi cong bang
phuong phép khoan gudng xoan tir 100mm dén 1800mm.

V& chiéu dai khoan dudng 6ng, cong nghé nay nay duoc sir dung ban dau khi khoan qua mot nén duong
hai lan vai chiéu dai khoan trung binh 12m va Ién nhat 1a 21m. Ngay nay, sau mot thoi gian phat trién,
chiéu dai khoan da duoc tang 1én dang ké, thuong tir 53 den 67m va chidu dai khoan 16n nhét c6 thé dat
duoc la 180m.

D6 chinh x4c va do léch khi thi cong khoan gudng xoin phu thudc vao cong tac lip dat, diéu kién dia
chit va nguoi van hanh. Thong thudng, d6 léch cho phép khi thi cong khoan guong xoin 1a +1%.

3.4. Uu nhwoe diém

Uu diém

- Gi4 thanh thi cong ré hon dang ké so véi cac phuong phap khoan kich ngam va phuong phéap khoan
ngang dinh huéng HDD.

- Do ong vach duoc Iap dung cuing ldc vai khoan gudng xoin nén qua trinh khoan lip duoc lién tuc,
giam thiéu anh huong dén nén dat xung quanh dic biét khi thi cong dudi nén duong giao théng hoic dudi
nén dudng sit.

- Thi cong lp dat duong dng c6 do chinh xac cao.

- Thi cong don gian va khdng yéu ciu nhan cong c6 trinh d6 tay nghé cao.

Nhuoc diém

- Han ché trong viéc thi cong lap dung duong 6ng cong

- Khéng thi céng duogc trong dat ¢ nhiéu d4 hodc dat ¢ trang théi chay.

3.5 Phagm vi iing dung

Khoan gudng xoin I bién phap thi cong lip dat duong 6ng truyén thong da xuat hién trong mot thoi
gian dai. Cong nghé khoan gudng xoan thich hop thi cong lap dit cac duong 6ng van chuyén dau, gas, nuée
sach va nudc thai c6 duong kinh tir 600 dén 1800mm.

Cong nghé nay phu hop véi thi cong lap dung duong dng trong diéu kién dat yéu do viéc sir dung dng
véch suét qué trinh thi cong han ché anh huong dén moi trudng dat xung quanh.

3.6. C4c yéu té anh hwéng

CAc yéu té anh hurong gié thanh

Gid thanh cua phuong phap thi cong khoan gudng xoan chiu anh huéng cua cac yéu tb sau:

- Diéu kién dia chét: diéu kién nay quyét dinh dén loai dau cit, cong suat may thi cong sir dung.

- Vj tri cia dy &n: vi tri cua dy an quyét dinh cha yéu dén gia thanh, lién quan dén cy ly van chuyén vat
liéu thi cong, cu ly d thai, cac bién phap bao dam an toan giao thong trong qua trinh thi cong ...
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- C4c cong trinh hién hitu doc theo tuyén dng: yéu té nay lién quan dén muc do anh huong va cac giai
phap bao dam an toan cho cac céng trinh lan can.

- Nugc ngam; myc nudc ngam cé anh huong truc tiép dén cong tac thi cong lap dat duong ong, cac giai
phap ha myuc nudc ngam lién quan tryc tiép dén chi phi thi cong.

- P sau giéng: anh huong dén khéi lugng dao va chong da giéng.

- Buong kinh ong va chiéu dai khoan: dnh hudng dén gia thanh thi cong du an

- D6 chinh xac khi khoan: anh huong dén khéi lugng thi cdng cua duy an.

- Céc chi phi khac nhu chi phi lap dat, di chuyén...

CAc anh huéng dén méi truong va xa hgi xung quanh

Phuong phap khoan gudng xoin ¢ cac wu diém vé giam thiéu anh huong dén moéi trudng va cudc séng
clia ngudi dan ciing nhur giao thong di lai khi tién hanh thi céng. Tuy nhién, khi thi cong can giam thiéu cac
anh huong do tiéng on rung dong va 6 nhidm khi tién hanh thi cong cac giéng, va khoan kich dac biét khi
thi cong trong cac khu vuc noi d6 dong dan cu.

4, Két luan

Sy phat trién d6 thi hoa tai cac tinh thanh nude ta dat ra nhu cau lén vé thi cong va lap dat duong dng
k¥ thuat. Trong khi d6, bién phap thi cong chu yeu hién  nay thuong la dao m¢ lai khoéng phu hop véi cac
khu db thi da hinh thanh va gay ra nhiéu van dé ve 0 nhiém moi trudng va giao thong di lai cua nguoi dan.
Bai bao trinh bay khai ni¢m, nguyén |y va mot s6 cau tao cua cong nghé khoan gudng xoan. Phuong phap
thi cong nay pho bién & cac nudc Ian can va trén thé gi¢i nhung chua dugc st dung phé bién ¢ nudc ta.
Vi nhiéu ru diém trong thi cong vé gia thanh, giam thiéu 6 nhiém moi truong, it anh huong dén giao thong
va cong trinh trén bé mat, toc do thi cong nhanh, cong ngh¢ khoan gudng xo0én sé& tro nén phd bién trong
cong tac thi cong Iap dung dudng 6ng tai cac khu dé thi & nuée ta trong thoi gian téi.
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ABSTRACT

Construction and installation of infrastructure pipelines
using auger drilling technology

Vu Minh Ngan'”, Pham Van Hung?, Dang Quang Huy?, Tran Hong Hanh?
'Hanoi University of Mining and Geology

Installing infrastructure pipeline systems is a regular task and plays a very important role in urban
development in cities. Currently, there are many pipeline construction technologies, such as horizontal
directional drilling and pipejacking, used to install pipeline systems in cities. Auger drilling technology is
an efficient method for drilling and installing pipelines and has been widely used around the world,;
however, it is not yet commonly used in Vietnam. This article introduces auger drilling technology,
including its development process, technological structure, construction procedures, and application scope.
The content presented in the article serves as a reference for civil engineers to design and organize the
construction of technical pipeline systems in urban areas in Vietnam when selecting auger drilling
technology as a construction solution.

Keywords: auger drilling technology; urban infrastructure; pipeline
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