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TOM TAT: Sw én dinh ciia ddy hé" coc md réng phu thudc vao cdc théng s6 lam viéc cia
thiét bi nhu vdn téc quay cia truc chinh @ va vdn téc cdt ddt ciia ludi cdt w; cling nhu cdc
théng s&" két cdu nhu: dwong kinh coc d, duong kinh ddy coc md réng D, chiéu cao ddy md
rong h va goc md rgng ddy a.

Trong bai bdo nay, mét mé hinh todn vdi cdc méi quan h¢ gita cdc théng s6 lam viéc va
cdc tinh chdt ciia ddt dd dugce thiét ldp. M6 hinh nay d@ cho chiing ta mét phwong phdp tinh
todn chinh xdc méi quan hé gita cdc thdng sé van hanh, théng s6 két cdu va cdc tinh chdt ciia
ddt. Cdc diéu kién bién nhu diéu kién qud tdi va cdc gid tri gidi han cila a, o, @, dwgc xdc
dinh. Cdc nguyén nhdn gdy ra sw qud tdi ciia mdy cing dugc xdc dinh. Bai bdo da chi ra su
qud tdi cida thiél bi gdy ra do luc cdn cdt cia ddt va méi quan hé giita duong kinh coc va cong
sudt thiét bi la mét ham s6 mi.

1. DAT VAN DI

St 6n dinh ciia d4y hé khoan md réng phu thudc vao van téc quay ciia thiét bi va van tdc cit
dat clia ludi cdt. VAn dé 6n dinh vich hd khoan phu thudc vao cédc théng s6 két cau nhu:
dudng kinh coc d, dudng kinh ddy md rong D, chiéu cao doan ddy md réng h, géc md rong
day o, cling nhv cdc théng s6 1am viéc clia
I thiét bi nhw t6c do quay ciia truc chinh o,
' hay 1a t6c d6 cit d4t cia ludi cit o, (M.
Kanaoka et al, 2000).

Viéc nghién cfu c4c théng s6 vin hanh
clia thi€t bi khoan md rdng dédy, phit hdp
vdi titng loai dit théng qua viéc mé hinh
héa trén mdy tinh dudc danh gi4 cao (T.
T. Hong, 2001). N6 dua ra dugc mdét
phudng phéap tinh todn chinh x4c méi quan

Hinh 1 Mé-hinh chuyén djng clia lu8 | hé giita cdc thong s6 van hanh, théng s&
it k€t cfu va loai dat. Bai b4o nay tap trung
vao viéc thi€t 14p mdi lién quan giita cac
tinh chat dt, cdc thong s& k€t cdu ciing nhu cdc thong s& van hanh ciia thi€t bi. Qu4 trinh
md hinh héa cdc méi quan hé nay dudc gia thi€t cho nhiéu loai d4t khéc nhau.
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2. MOI QUAN HE GIUA NANG SUAT, PAT VA CAC THONG SO LAM VIEC:
Niing suAt cta thi€t bj: _
Trong thuc t€, diu khoan md rong ddy cé hai chuyén ddng chinh: chuyén dong quay xung
quanh truc truyén chinh ky hiéu 1a o, va chuyén dong cit dat clia cdc cdnh cit goi la @,.
P4y chinh 12 hai théng s& van hanh chinh cia thi€t bi, &nh hudng truc ti€p d€n ning suft va
cong sudt clia thi€t bi. NG phéi dugc thay d8i theo titng diéu kién dia chat d€ cho thiét bi
khong bi qué tai, khéng bi b6 va khéng lam mat 6n dinh ctia hd khoan.
P& tinh ning suit cit d4t cia thiét bi tai bat ky vi tri ndo vdi géc md rOng ddy 1a o, khdi dat
cit ra s& dudc mé hinh héa nhu hinh 2, trong dé:

R,

Hinh 2. M6 hinh tinh todn th€ tich dat cit trong 1 don vi thdi gian

e 0:géc md rong cia ludi cit tai thdi di€m tinh ning sudt (rad).

e Ag: hiéu s6 géc md rong ludi cat sau mdt vong quay cla tryc chinh (rad).
e R;: bdn kinh ddy md rong & vong quay trude d6 cia truc chinh.

e Ry bédn kinh ddy md rong tai thdi di€m hién tai cla tryc chinh.

o 1: chiéu dai ludi cit.

Nang suft cit dat Q (m’/s) trong mOt don vi thdi gian sé 1a:

Q:Vi= ho (R, - R )R, + R, +7) (1]
T 6
Thay th€ sino=a. ; h = l.cosa
iZ
szm)z COSA| o o oy TP i
3 @,

Ning suft cit dat thay ddi tdy theo géc md udi cit a. Khi o cng md rong, nang sudt cit
d4t cang tang. Néu ham muc tiéu v€ ning suft dudc x4y dung tai vi tri otmax khi d6 Q s€ 1a
ning sudt 16n nhit c6 thé dat dugc trong qué trinh cit d4t va k€t qué sau cling 1 thdi gian
md réng ddy s& 16n hon gi4 tri thit rdt nhiéu. D€ gidm sai 1éch nay, ta chon vi tri khdo sét tai
gid tri trung binh clia géc md oup = Ounax/2.

Cong suit clia thiét bi:

Chuyén d6ng quay tron clia truc chinh dudc truyén dong t¥ dong cd chinh, chuyén d6ng md
ra cita B cit dude thue hién théng qua hé théng truyén dong thiy lyc trong d6 dau 4p dugc
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cung cip ti¥ bom diu ciing dudc din dong bdi dong cd chinh. Céng suit cin thi€t cho sy van
hanh ciia hai cd cdu s& bao gdm hai thanh phén:
Céng sufit quay truc chinh : ; _
B I dF,.(r +a,.sin a)a)l
. 17,1000
Trong d6, F; 12 Iuc tdc dung vao Iudi cdt theo phuong ti€p tuyén, r 1a bén kinh ddy nhd, n;
hiéu suft truyén dong cia cd cAu, o; van téc géc chuyén dong quay cla truc chinh.

(3]

Luc ti€p tuyén F, trong phuong trinh trén gdm cé 2 thanh phin, mot 1a Iuc can cdt thuln tdy
F, theo phuong ti€p tuyén vdi Iudi cit va Fy Iyc cdn cda bun khoafl.

Fi=Fi+F [4]
Luc can cit thuin tiy F; theo phudng ti€p tuy€n dugc tinh theo ly thuy&t Dombropski, con
Ivc cin biin khoan F, tai ddu cit dang quay véi vén tdc ny, dudc tinh todn theo cong thitc
Skundin.
Nhu viy cdng suit quay truc chinh dugc tinh:

. 1 .Y
K;ff&(fzr**“-z"fg sma)+—K3p,,(2r +£-Sma) [5]
_ col CzJ! 3 2
=
1000 . 3 ) 1 ;
" a)f[r3£+r£’3smza+»ir2€2 sma+Z€4 sin’ o

Ttong d6, Kz= 0.2 12 hé s6 cin bé mit cia 1udi cdt; py 12 ty trong bitn khoan va K; 1a hé s6
cin cit thudn tiy cia Dombropski.
Céng sudt md rdng canh:

= (6]
o 77,1000 n,,1500

Trong d6, F, 1a téng luc tic dung vao ludi cdt theo phudng phép tuyén, nz 1 hidu suét
truyén dong clia cd cdu; K, 12 hé s8 ty 16 gitta lyc cn cdt ti€p tuyén va phdp tuyén.
Cong suat van hanh chung cho c thiét bi:

7

N =N, +N, 2
Trong d6, Ny v N, phu thudc rdt 16n vio cdc thong s6 van hanh va thong s6 két cau cla
thi€t bi, vdi cing mot ch€ d6 van hanh trén mot thiét bi, khi ludi cdt cang md réng thi cong
sudt vén hanh cang ldn. K,:’r{&(ﬂzr+

_a| 4 Kkat'a)
77;100 Bl

aq“[ral’ +rfsina +—32- F 2 sina +—£1~‘ £'sit a) 1500 [8]

r dF ,a,.0, K K,ml’w;
2 =

gtﬁ sing) +-liK3ph(2r +4singr)

Céng sudt van hanh phai dugc tinh toédn tai vi tri 16n nhat clia géc o trong tirng trudng hgp.
3, CAC PIRU KIEN BIEN:

Pé thiét bi ¢6 thé hoat dong ngay ca khi céng sudt van hanh dat gi4 tri 16n nh4t, ddng
thiti khong dé x4y ra tinh trang sup dat trong qua trinh khoan, mot s6 diéu kién bién sau day
phai dudc xét dén. Cong suét dong cd cla mdy cd sd phai 16n hon hodc bing cong suit van
hanh chung cho ca thiét bi ngay ca trong trudng hgp cong suit vin hanh nay ting dén gid tri
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16n nhét trong qué trinh khoan md rdng ddy dén kich thudce cho trude. Piéu kién ndy duge
goi 1a diéu kién qué tdi. Momen xodn sinh ra trong qué trinh khoan phai nhd hon gié tri
momen xo#dn gidi han tinh theo 1y thuyét cd hoc dat trong

I
trudng hop dng sudt ti€p dat d&€n gia tri tdi han ¢ ([13]). T
Pé didm bdo an toan trong viéc truyén tii trong, dudng !
kinh ddy m3 rOng clia hd khoan khéng dudc 186n hon ba ! M
Jin dudng kinh coc. dp
& ' o ik |
Cong sudlt van hanh chung cho ca thiét bi phu thudc | Al )Mt!
vao géc md ludi cit o va dat gid tri 16n nhat tai vi tri géc ,j d. I ,
md o 16n nhat. PE thi€t bi ¢6 thé hoat d6ng duge ngay cd | ;
trong trudng hdp cdng van hanh dat dé€n gid tri cuc dai, Q;')\
cOng sudt can thi€t Ny clia dong cd cho hoat déng chung i \Mc
clia thi€t bi phdi Idn hon hay biing céng suit vin hanh L S Md ]
Nmax nhtt néu trén: N (0lmaxy < N, tdc 1a: D

Hinh 3. M6 hinh tinh to4dn
momen Xoin

N(a )_ J’f dF;.(r+al.sina).a)1 +J‘f de-al-mz ”
s 17,1000 0 17,1000 ~
(9]
D€ hd khoan khéng bi sdp trong qué trinh khoan, momen xo#n sinh ra trong qua trinh
khoan M, phai nhd hdn gid tri momen xodn gidi han chdng sdp clia dit Mg, tinh theo 1y
thuy€t cd hoc dat khi @ng suit ti€p tuyén dat dén gi4 tri gidi han .

M, < My [10]
Theo diéu kién cdn bing momen tif phia cd hoc dat, ta c6:

B Mgn = M + M+ My [11]
Trong d6, momen khdng mit bén dudc tinh: M. = A,. 17 d./2 [12]

¢ A la dién tich mit bén;

+ 1r:cudng d6 chdng cit khi dat & vi tri bt k¥, c6 thé dudc x4c dinh theo cong thiic:
) Tt =C +[0-pa+ A (pa— pultee [13]
U day, p, 1a dp lyc khong khi trong 16 rdng dat; p, 12 4p luc nudc trong 15 réng; A 14 hé s&
k€ dén sy dnh hudng mitc d6 khéng bao hoa dat (khi & trang th4i khé A = 0, khi bdo hda
hoan toan.
M, : momen khdng ¢ mit trén, trong trudng hdp khoan md rong ddy thi M, =0
Mg : momen khing & ddy dudi va dudc tinh nhu sau:

Mg =1 1 (2/3) (D'/4) = dm 1. D*/3
[14]
Nhu vay, diu kién bién vé gidi han 6n dinh ciia khéi di't § d4y dudc trinh bay:

[15]

3
M, = nr{%h[r +%)(2r+hsina)+ 4? ]2]\4’_r
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Piéu kién bién tht ba vé gidi han khi '
nidng truyén lyc, dudng kinh ddy coc md Bang 1: K&t qua tinh todn d6i véi dit Ci chi,

rong khong dude 1dn hon ba 1dn dudng kinh thanh phd Ho Chi Minh
coc: D<3d [16] d D h o n 0:x107 N t
m | m | m | O rads) | KW) | ()
PAQY. < 0.8 | 12 | 10 [1130 | 7 | 033 11.8_| 584
4. MO HINH TOAN: 08 | 13 | 10 | 1403 | 7 | o041 158 | 584
08 | 14 | 10 | 1669 | 7 | 047 196 | 612
A by 4 T e A o &y [ 08 | 15 | 10 [1929 | 7 | 055 | 247 | 610
.Mo hinh to}an ’chl‘m(n quan h¢ giita th_1et TEE BT HE IR e e
bi va tinh chat dit gdm cé cdc ham muc tiéu
. . & . e o 10 | 16 | 1.5 | 1130 | 7 | 033 | 350 | 584
v€ ning suit Q, va cdng suit. Viéc tdi vu 10 | 17 |15 B33 T 7 [ 039 35 | 530
héa chiing dé61 vdi tlrng loai dat duge trinh [ 10 | 18 | 15 [ 1493 [ 7 | 044 | 520 | 584
. . ) 1.0 | 19 | 15 | 1669 | 7 | 047 | 591 | 612
bay theo md hinh todn sau: 10 | 20 | 1.5 [ 1843 | 7 | 0.55 726 | 583
12 | 18 | 1511130 | 7_| 038 40.1_| 584
0.8Qo0 < Q < 1.2Qo 12 | 19 | 15 [ 1313 | 7 | 039 | 496 | 580
12 | 20 | 1.5 | 1493 | 7 | 044 | 590 | 384
aN 12 | 21 | 15 | 1669 | 7 | 047 | 667 | 612
) =0 12 | 22 | 15 | 1843 | 7 | 055 81.6 | 583
oa,w,,0,,n ,d,D
. (@.o, o 14 | 21 | 20 | 992 | 7 | oai 487 | 885
Ciéc diéu kién bién: 14 | 22 | 20 [113¢ | 7 | 022 573 | 895
14 | 23 | 20 | 1268 | 7 | 024 | 661 | 908
N{Omax) < N ; Mx(0tnax) < Mgh ;D < 3d 1.4 | 24 20 | 1403 | 7 0.27 77.1 9200
. _ . 14 | 25 | 20 1537 | 7 | 029 | 874 | 509
Mo61 quan hé gilta cdc thdng s6 két clu clia
B d ik ” 16 | 25 | 25 | 1020 | 7 | 020 | 940 | s&4
coc md réng ddy d, D, h, o, cdc théng s6 lam |5 26 | 25 [ 1130 7 | 022 | 1067 | 895
vi€c ni, ©1, @y, t, va tinh chat clia dit duge |16 | 27 | 25 1240 ] 7 | 024 | 1222 [ 889
T O . e 16 | 28 | 25 [13.49 | 7 | 026 | 1363 | 899
th€ hi€n hé phuong trinh phi tuyén trén. Nhw [T16 [ 29 | 25 1457 | 7 | 028 | 1529 | 898

vy, ddi hdi ta phdi gidi mé hinh todn phi
tuyén.

5. KET QUA VA NHAN XET:

¢+ K&t qua tinh todn d6i vdi ving d4t Cd Chi, thanh phé HS Chi Minh dudc trinh bay trong
bing 1. Cdc tinh todn nay dudc thyc hién vdi cdc loai coc nhdi théng dung nhit & Viét Nam:
d=(08 tol6)m;D<3d;vah~

= z : (0.8 to 1) D. Viée tinh todn dugc
-| ——o— d=0.8; h=1.0 ; : i s e,

| —— d=1.0. h=15 : : thuc hién cho cic loai dat & 5
B sed=ld h=l5 quin thudc thanh phs HE Chi

| — 1 d=1.4,h=20 : o 2 . " N
g H—=—dteh=s Minh. K€t qua tinh todn dudc trinh
M 150 |- — bay d diy Ia cdc kich thudc cia
%6 ’ coc khoan md rOng ddy: dudng
2 100 |- ; kinh coc d, dwdng kinh ddy md
A } f , rOng D, chiéu cao ddy md réng h,
5 /%/ _______ i ___________ va géc md rdng ddy o. Cdc théng
i : A i : s& van hanh thu dudc t tinh todn
: o,a‘f’(f 1 | i 12 t6c d6 quay cia truc truyén
O s, TS5 T3y 5s  chinhny, van t6c gdc clia Iudi cit

Larger diameter D (m) 2, cOng sut cin thiét t61 thi€u
clia thi€t bi va thai gian cit dat.

Hinh 4. Mdi quan h¢ gitta D va N Say khi gidi cdc phuong trinh nay,
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mdt s& c4c k€t ludn dudc nit ra nhu sau:

¢ Géc md rong ddy o phu thudc vao céc tinh chit clia d4t va cdc kich thudce hinh hoc clia
ddy md rong (dudng kinh coc d, dudng kinh ddy coc D, va chiéu cao ddy md rong h), nhung
ciing chi gidi han tir o = 10°+24°, Gi4 tri Omax di hdi mdt cong sudt rdt 16n, nhu vay o bi gidi
han trudc hét 1a bdi cOng suit clia may cd sd hodc bdi momen cit dit cla thiét bi.

+ T&c d6 vdng quay cia truc chinh n; khdng thay ddi trong sudt qua trinh tinh todn. Piéu
nay kh4 hdp Iy vi trong qué trinh tinh todn ta chi thyc hién vdi cdc 18p dit citng cho nén céc
tinh ch4t ciia dat nhu luc dinh C,, géc masat trong @y, dd 4m, trong lugng riéng, d6 sét, v.v..
thay ddi rat it, va din dén ch& d6 lam viéc cla thiét bi thay ddi rét it. Gié tri n,=7 v/ph thu
dudc trong tinh to4n nay rat phit hgp vdi nhitng gid tri ma mét s§ cong ty nén méng trén thé
gidi quy dinh n;=4 +10 v/ph.

¢ Té&c d6 cit m, thay d6i ©,=(0.21+0.81)107 rad/s theo dudng kinh coc d, duding kinh ddy D
va chiéu cao ddy h. Pudng kinh coc d, dudng kinh d4y D cang 1dn thi t6c dd cdt m, cang nhd.
Gi4 tri @, rit nhay cdm vdisy thay ddi clia d4t va c4c théng s& hinh hoc khéc. Céc trudng
hop médy qué tai x4y ra, théng thudng 13 do thong s6 lam viéc w,. Vi vay khi md rdng ddy
hé, ngudsi 141 phéi rat than trong, chd ¥ tirng gidy d€ kip thdi can thiépp khi mdy c6 khé nang
qud tai. Trong bai todn nay, c4c 1dp dat dua vao tinh todn c6 do x¢é dich trong tinh chat rat .
M6t khi tinh todn va tim ra qui lut thay d6i cia t8c do cdt o, thi van dé tw ddng héa thiét bi
khoan md réng ddy c6 thé dugc gidi quy&t d& dang.

Hinh 4 chi ra m61 quan hé giita dudng kinh ddy md rong D va cong suit méy cd sd N 1a
mdt ham sé mi:

N=a D [17]

Trong d6 ala hiings6'ty 1&,x [Asd mivax >1,vidy:

d=08;h=1.0 > N=7.1663D*"%
d=10;h=15 =  N=6987D>*”
d=12;h=15 = N=6.1521D"*"
d=14;h=2.0 =  N=4.4008D**"
d=16;h=25 =  N=4.9459D**%

MG6i quan hé giita dudnh kinh ddy md rong va cong suét mdy cd sd 12 mot ham s§ md,
nhu vay khi dudng kinh ddy coc ting mot gié tri rdt nhd din d&€n mot doi hdi cong suét 16n
hon rit nhiéu. MSi quan hé gita hai th6ng s6 nay c6 thé gitip céc nha thi€t k€ cling nhu cdc
k§ sw thi cong chd ¢ d€ tranh hién tugng qué tai cia thi€t bi, hodc ddu khoan bi b6 trong dat
gy thiét hai I6n v€ mit kinh t€.

6. KET LUAN:

Céc két dudc riit ra tlt nghién citu nay nhu sau:
1. Luc can cit cia dat 4nh hudng 1én géc md réng d4y a. Gi tri n; khong thay d6i
trong qué trinh lam viéc ciia thi€t bi, va ny = 7 v/ph 1 gi4 tri gidi han.
2. Pudng kinh coc d va dudng kinh ddy md réng D cang 18n thi t6c dd ct o, cang nhd.
Gia tri @, rit nhay cAm vdi sy thay d&i clia d4t va cdc théng s6 hinh hoc khéc. Cic
trudng hdp méy qué tai xay ra, thdng thudng 1 do thdng s8 1am viéc wz. M8i quan
hé giita dudng kinh ddy md rong v cdng sudt mdy cd sd 1a mot ham s& mil.
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METHODOLOGY ON DEFINING PARAMETERS OF ENLARGED-
BOTTOM EQUIPMENT CORRESPONDING TO SOIL PROPERTIES

Tran Thi Hong
Faculty of Mechanical Engineering, University of Technology - VNU-HCM

A:.BSTRACT: The possibility of drilling enlarged-bottom hole depends on the working
parameters such as the rotational speed of the main axle ®; and the penetration speed of
ground blade ®, as well as the structural parameters: the pile diameter of the bottom
enlarged D, the height of the bottom enlarged, h and the enlarged-bottom angie, o.

In this paper, a mathematical model for the working parameter of enlarged-bottom
drilling equipment was proposed, establishing the relationship between the working
parameter and the soil properties. This model gives a method to calculate exactly the
relations between the working parameter, the structural parameters and the soil properties. A
group of the boundary conditions, such as overloading and limit values of a, ®;, ®; are
defined. And the causes for the overload of a machine are determined. It is concluded that
the enlarged bottom angle value of drilling hole is governed by the resistance of the soil and
the relationship between the pile diameter and the torque of the drilling base machine is
found to be an exponential. :

TAI LIEU THAM KHAO

1. KANAOKA M., TRAN THI HC)NG NGUYEN HOANG QUAN, TOMIO TAMANO
(2000) : MODEL TESTS OF BOREHOLE EXCAVATION FOR ELARGED-BOTTOM
CAST-IN-PLACE PILE, Proceedings of Tenth (2000) International Offshore and Polar
Engmeermg Conference.

2. TRAN THI HONG (2001) : NGHIEN CUU UNG DUNG THIET BI VA CONG NGHE
KHOAN COC NHOI MG RONG PAY TRONG PIEU KIEN PIA CHAT TP. HO CHf
MINH, Luan 4n Tién si, Trudng Pai hoc Bach khoa - Pai hoc Qudc gia thinh phd HS
Chi Minh.

Trang 95



