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NGHIEN CUU THIET BI CO KHi TRONG HE THONG THI CONG PAT ONG KHONG
PAO HO KiCH THUOC NHO

Ngod Van Quang
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(Email:20902099@hcmut.edu.vn - Tel: 0966385348)

Tom tat: Dé tai tim hiéu cac phuong phap thi cong duong bng ngam trén the gi¢i; Pua ra cac tiéu chi lya chon va chon
phuong phép thich hop; Thiét ké thiét bi cho phuong phép thi cong duong ong ngam dugc chon. Céc két qua thu dugc
nham muc dich hé tro cho bai luan vin ciing nhu tao nén tang cho cac nghién ciru sdu hon sau nay.

Tur khoa: pilot tube microtunnel-PTMT, Auger boring Piloting sequence, Guided Auger Boring.

1. GIO1 THIEU

Hién nay, ¢ nudc ta, viéc thi cong dudong dng van sir dung phuong phap dao 1ap truyén thong, don gian, nhung gay mat
canh quang d6 thi, ach tic giao théng, anh huong dén sinh hoat ctia ngudi dan.Trong khi d6, & cac nudc phat trién trén
thé gidi, viéc thi cong duong dng ngam da tro nén phd bién. Tuy nhién, viéc sir dung thiét bi nude ngoai chi phi rat cao.
Yéu cau dit ra 12 phai tao ra san phim c6 gia thanh pht hop nhung chat lwong, do chinh xéac, ciing nhu tudi tho & murc
cho phép.

2. CAC PHUONG PHAP THI CONG DPUONG ONG NGAM TREN THE GIOI

- May khoan ngang dinh huéng — HDD

- May khoan ngang cénh xoin — HAB

- Phuong phap kich day— pipe jacking

- Phuong phap dam nén 6ng— piper ramming

- Phuong phap phé v dng — piper bursting

- Microtunneling

- Phuong phép khoan ngang dinh hudng kich thude nho (pilot tube microtunnel-PTMT)

3. QUY TRINH THI CONG PUONG ONG NGAM KiCH THUOC NHO BANG MAY KHOAN NGANG CO
DAN HUONG (PILOT TUBE MICROTUNNEL - PTM)

3.1. Giai doan chuin bj

Céc giéng (6) va (9) dugc dinh vi va thi cong trudc. Céac doan dng dinh hudng, vit tai dat va cac thiét bi phai duoc tap
két gan giéng (6)

3.2. Giai doan thi cdng: Ba budac thi cong

+ Budc 1: Lap dat dwdong 6ng dinh huéng

Hinh 3.1 : Lip dat duong dng dinh huéng

- Céc doan éng dinh hudng duogc lan luot dua xudng giéng, Iip dat vao may rdi dugc kich ddy vao dét bat diu qué trinh
thi cong. Cac doan dng duge dua xudng lan luot, ndi voi nhau va duge kich ddy di dé tao thanh duong dng dinh hudng
cho qua trinh khoan day va lip dat dng sau nay. Cac doan dng dugc lap dat mot cach chinh xéac 1a nho mét d¢au khoan c6
gan dén led dé phat tin hiéu vé cho may kinh vi, cho biét sy sai léch vé vi tri cia dau khoan va hién thi 1én man hinh. T
d6, cdng nhan s& diéu chinh chiéu quay va hudng cua dau khoan, giup duong dng di dung huéng yéu cau. Buoc 1 s& két
thiic khi dau khoan dén giéng nhan, duong 6ng dinh hudng duoc tao thanh. Lic nay, hé thong dau khoan, may kinh vi
va man hinh hién thi c6 thé duoc loai bo.
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Hinh 3.2: May kinh va man hinh hién thi

Hinh 3.3: Bén LED phat tin hi¢u

+ Budc 2: Lip dat vo khoan lay dat,tao 15 dat 5ng ngam.

W Reamer

\ﬂfm

—

Hinh 3.4: Lip dat vo khoan lay dét

- Pau khoan dat duoc lap ndi voi duong dng dan hudng, cac doan vit tai duge dwa xudng lan luet, dau khoan va céc
doan vit tai dugc kich day di thuc hién qué trinh khoan dét. Khi vit tai duoc diy vao trong dé lay dat thi dong thoi cac
doan 6ng dan hudng trudc do duge day ra ¢ giéng nhan va dugc dua 1én noi tap két. Tly theo thiét ké cua vit tai ma dat
s& dugc dira ra & giéng méy hoac giéng nhan.
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Hinh 3.5: Bau khoan ndi véi 6ng dan hudng va doan vit tai

+ Budc 3: Lap dat dwong dng ngam.

NO-DIG Pipe

Auger Casings

Hinh 3.6: Lip dat dwong 6ng ngam

Céc doan 6ng ngam dugc dua xudng lan luot, ndi vai vit tai va dugc kich day di, cac doan éng duoc ndi véi nhau tao
thanh mot dudng dng ngdm phuc vu cho muc dich cu thé. Cac doan vit tai dat dugc ddy ra va dua 1én bai tap két. Cac
doan dng ngam phai duoc kiém tra can than,nhitng 6ng bi 13i s& bi loai bo.

+ Giai doan két thic: Khi doan dng ngam dau tién duoc lip dat xong, tiép tuc giéng nhan bay gio dong vai tro 1a giéng
may. Qua trinh thi cong dugc thuc hién turong tu nhu trén véi doan dng tiép theo.

4. THIET KE THIET BI
4.1. Mb hinh két cAu toan may
Sau khi tham khao mot s6 mau may di co va ddi chiéyuai

2 1

@u ciu dé tai, ta chon mo hinh két cAu may dé tinh toan sau:

4 3

Hinh 4.1: Két cu toan may

1. Miii khoan dan huéng; 2. Khung dan huéng;
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3. Khung day; 4. Khung méy; 5. Bé ty sau;
6. Xylanh day; 7. Vit nang; 8. Vit ty.

So d6 nguyén ly hoat dong:

T I
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Hinh 4.2: So db nguyén ly hoat dong cua may

1. Khung d& may; 2. Bé ty; 3. Xylanh day;
4. Pong co thay lyc; Bo truyén; 6. Khung truot;
7. Ong dan huéng

- CAu tao cym co cau cong tac

1. Khung d& may: d& toan bo cum cong tac & trén, dong thoi 1a ray truot va dinh hudng trong qué trinh hoat dong.

2. Bé ty: trén bé ty c6 gan xylanh chét, 1am diém twa dé xylanh ddy khung day tién Ién.

3. Xylanh diy: day khung déy di thuc hién qua trinh thi cong.

4. Pong co thay lyc: tao chuyén dong quay cho co cau khoan.

5. Bo truyén: truyén chuyén dong quay tir dong co dén dau khoan.

6. Khung truot: |4 noi ga dat duong dng dan hudng, dong co va bo truyén, s& duoc ddy di trong qua trinh thi cong .

7. Ong dan huéng: khoan dat va dinh hudng.

- Nguyén ly hoat dong:

+ Khi bat dau lam viéc: Xylanh chét dwoc gén trén bé ty hoat dong, ¢ dinh bé ty vao khung méy. Cap xylanh 3 hoat
dong day khung truot tién 1én, dong thoi luc nay dong co 4 hoat dong qua bo truyén 5 din dong cho dau miii khoan vao
dat, bat dau qua trinh thi cong.

+ Pau mili khoan dugc didu khién nhd hé théng dinh vi, @& miii khoan luén di ding tam.

+ Két thic mot hanh trinh ddy cuia xylanh 3, xylanh chét dugc rit vé giai phong bé ty khoi khung méy. Lidc nay,xylanh
3 hoat dong, do khéi lwong cia khung truot 16n hon rat nhiéu so véi bé ty nén khi hoat dong xylanh 3 s& kéo bé ty di 1én
mot khoang bang ding hanh trinh ctia nd. Xylanh chét hoat dong va bat dau lai chu ky nhu trén, dén khi day hét doan
ong dinh hudng vao dat. Vi hanh trinh 1am viée tuong tu kéo bé ty va khung d& vé vi tri ban dau, ndi doan bng tiép
theo dé bat dau mot hanh trinhg 1am viéc mai.

5. TINH TOAN THIET KE CUM CO CAU KHOAN

5.1 Chon dang dau mii khoan va dwong kinh 6ng din hwéng

+ Chon dang diu miii khoan: Pau khoan dugc vat mot goc thudng 1a 30 hozc 45° dé didu khién huéng di chuyén cua
d4u khoan.

Tuy theo yéu cau cua qua trinh thi cong va dic diém dia chit & vi tri thi cong ma ching ta lya chon dau khoan cho phu
hop.

- Mot s6 dang dau khoan thuong diing
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Stt

bic diém

biéu kién lam viéc

Pau khoan duoc vat mot goc 30°, duong kinh dau
khoan 16n hon duodng kinh ng dan huéng.

St dung trong diéu kién
dat mém va 6n dinh.

1
Pau khoan duoc vat goc 30°, dwong kinh dau khoan | St dung trong didu kién
nhé hon duong kinh éng dén huéng. dat rat mém va bt 6n dinh.

2
Pau khoan dugc vat mot goc 45° duong kinh dau | St dung trong didu kién
khoan Ién hon duong kinh éng dan huéng. dét 6 do cing trung binh,

on dinh.

3
Pau khoan dugc vat hai mat véi goc do khac nhau , | Stir dung cho nén dat rat
mot mat vat 30 °, mot mat vat 45 °, duong kinh dau | cing , do chat cao , on
khoan 16n hon duodng kinh dng dan huéng. dinh.

4 —

-

Fms ong

Hinh 5.1: Biéu d6 phan tich lyc tac dung 1én miii khoan va thanh éng
Trong do:

Frms éng: LUC mMa sét trén thanh éng va dat

Fms mat: Luc ma sét trén mat vat

P: Luc can cét tai dau miii khoan

Nimat: Ap luc dat tac dung 1&n mat vat

Ning: Ap luc dat tac dung Ién thanh éng dan huéng
5.2. Bo truyén dong quay cho dau khoan
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al

Hinh 5.2: So d6 nguyén Iy b truyén banh ring
= Céc thong sb caa bd truyén la:

- Khoang cach truc a, =315 mm

- Modum m; =5 mm

- Chiéu rong vanh rang | b,, =51 mmb,, =49 mm

- Ty s6 truyeén: U = 2,7

- S6 ring 2,=34,2, =92

- buong kinh vong d;=mz, =170 (mm)

chia d, = mz, =460 (mm)

- buong kinh vong dag = dg +2my =180 (mm)
dinh rang dap=d, + 2m; =470 (mm)

- buong kinh vong d, =170 (mm)

lan dyr = dy1.u =470 (mm)

- buong kinh vong dy, =d—2,5.m;=157,5 (mm)
day rang ds, = d—2,5.m;= 457,5 (mm)

6. TINH TOAN THIET KE CUM KIiCH DAY

—

——

Hinh 6.1: So d6 nguyén ly cum kich day
Ta tinh toan lyc cit dat F = 75,7kN, luc ddy can thiét cia bon xylanh phai thing dugc luc can cat dat.
Theo tiéu chuan 1SO 6020/1, ta chon duoc xylanh c6 ma hiéu D-250-MF4-40/30-141-D-1-C-H-U-M-A c6 théng s6 ky
thuat sau: &p suét lam viéc toi da 250bar, duong kinh ngoai 40mm, duong kinh can 30mm, hanh trinh 141mm, kiéu lap
mit bich tron ¢ dé, dau kiéu ren dudi kiéu han, ren tiéu chuan, can dugc ma crom.

7. THIET KE, KIEM NGHIEM MQT SO CHI TIET KHAC
7.1. Cum kich diy
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Hinh 7.1: M6 hinh 3D tim déy
- Kiém nghiém bén tim dy bang phin mém ANSYS

(G s e sl ]

Hinh 7.3: Ung suét lon nhét cia tim day tinh bing ANSY'S

Bang phan mém ANSYS, ta tinh dwgc chuyén vi I6n nhat cua tim day khi chiu luc day 75,4kN 1a 1,38mm.
Ung suat I6n nhat gay ra cho tim day 200,55 MPa nho hon ting suat cho phép cua vat liéu ché tao tam day.
=>> Tam day thiét ké dam bao du bén, dam bao yéu cau bai toan.

Hinh 7.4: M6 hinh 3D cum kich ddy va cum khoan
7.2. Cum khung dé may
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Hinh 7.5: M6 hinh két cdu khung d& may

8. HE THONG PINH HUONG

Monitor

LED target Pilot head

Theodolite
Hinh 8.1: C4c bo phan chinh cua hé théng dinh huéng
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