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NGHIEN CU'U XAY DUNG MO HINH BONG LUC HOC THIET BJ
KHOAN XOAY HA COC ONG THEP VAO NEN SAN HO

STARDY ON CONSTRUCTION OF DYNAMICS MODEL OF A ROTARY DRILLING
EQUIPMENT FOR PRESSING STEEL PILE INTO CORAL

ThS. Phan Thanh Ciu

Hoc vién Ky thuat Quan su

TOM TAT

Bai bdo trinh bay mé hinh déng hec hoc thiét bi khoan xoay ha coc ong thép vao nén san ho.
Mo hinh tinh toan dwroc xay dung trén co so nén san ho phan l6p, trong do, coi méi lop nen vat liéu
diroe xem nhwe dong nhdt, qud trinh ha coc la sy téng hop tac dong ciia mé men xoay va e dén tién
coc tham nhdp vao nén san hé. Cac tham sé ciia mé hinh dirpe xay dung dua trén théng sé két ciu

cua thiét bi xoay ha coc, tinh chat vdt liéu ciia san hé va dng thép khong bit dau,
Tir khéa: Ha chim; (jr,vg thép; Nén san hé; Khoan xXoay.
ABSTRACT

This paper presents the dynamics model of the rotary drilling pressing steel pile into coral

The calculation model is foundation on the based lavered coral layer, which consideys each material

laver to be homogeneous, the pressing process is the synthesi ' ‘ ;
; g P gp ) s of the impact of the rotating moment

and the conductive force enter the coral. The parameters of the model are based on structural
: structura

parameters of the rotary drilling and material properties of the coral and open-ended pil
- ' 21~ pile.
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1. PAT VAN DE

Tuy vao diéu kién thi cong va dbi tugng
nén va chung loai coc, ngudi ta c6 thé sir dung
luc ép tinh, luc rung hoic khoan xoay dé ha
chim két cdu coc vao nén [1]. Xuét phat tir
qhiém vu thuc té dat ra, can phai ha chim coc
ong thép vao nén san hd phuc vu thi cong céc
cong trinh bién dao, dé nghién ciru xac dinh
céc thong s cua thiét bj mdt cach hop 1y, viée
nghién ciru m4 hinh déng luc hoc thiét bi khoan
xoay ha coc dng thép dong vai tro quyet dinh
dén hiéu qua cua qua trinh ha coc xuong nén

san hd 1a viéc 1am c6 ¥ nghia thuc tién va khoa
hoc.

2. PAC D;EM LAM VIEC CUA KHOAN
HA CQC ONG THEP VAO NEN SAN HO
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Hinh 1. Thiét bi khoan xoay ha coc ong thep khi

lam viéc.

Khoan xoay la phuong phap dung lyc
tinh nén khéng 1am anh huéng dén dia chat
quanh coc, cling nhu cac coéng trinh va nén
quanh khu vyc thi céng. C6 hai phuong phap
khoan xoay dién hinh 1a: Khoan xoay kiéu dao
dong va khoan xoay kiéu quay tron. Do dic
trung cua nén san hé l1a vat liéu roi, gion, dé
réng 16m, 16p da san hd twong ddi cling nén bai
béo sir dung khoan xoay kiéu quay tron. Véi
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thiét bi khoan kiéu quay tron, dng thép xoay
tron 360° theo mét chiéu nhét dinh, mé men
xoay 185 +420kNm va luc ép tir 189 + 375kN.
VO‘I phuong phap nay, do xoay tron li€én tuc nén
téc do khoan nhanh va khi khoan qua ting da
san h thi ma sat trén 6ng thép nho hon déng ké
(Hmh 1), thém vao do trén mili coc bng thép
c6 bb tri cac ring cat dé pha v nen da san ho
trong qua trinh xoay-ép dén tién coc vao nén.

3. MO HINH TUONG TAC GIUA CQC
THEP VA NEN SAN HO TRONG QUA
TRINH XOAY HA CQC

M5 hinh trong tac giira coc thép va nén
trong qua trinh khoan xoay dugc md ta trén

hinh 2.
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Hinh 2. M6 hinh twong tdc giita coc thép va nén
trong quad trinh khoan xoay ha coc.

Hinh 2, a, thé hién ving san hé hau nhu
khong co su thay dbi trong lwong riéng theo
chiéu sau, hinh 2, b, thé hién dia chét viing san
ho c6 su thay ddi vé trong luong riéng giita cc
tang, hinh 2, c, thé hién san ho vdi trong lugng
riéng thay dbi phi tuyen trong moi tang.

Ap luc cta san hd tac dung lén thanh
coc [2]:

ou(e)=rleua(£-2)
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Trong do: y(z) — Trong luong riéng cua
san ho, phu thugc vao chiéu sau va dugc xac
dinh bang thuc nghiém; ¢ — Goc ma sat trong
cua san ho.

3.2. MO HINH PONG LUC HQOC THIET
BI KHOAN XOAY HA CQOC ONG THEP

pé xdy dung mo hinh dong lyc hoc,
dua trén cic gia thiét sau: Nén san ho phan Iop,
trong do, coi moi 16p nén 1a vat lidu dong nhat,
dang huéng, dan hdi tuyén tinh; dau éng khoan,
éng khoan, mdi khoan la nhiing vat rin tuyét
d6i; bo qua ma sat truot gitra can véi cum rinh
truot, bo qua rung dong cua ong thép trong qua
trinh xoay ha coc; coc 6ng thép thing ding
dung tam, str dung dng thép khong bit du, dau
gin cic rang cit. M6 hinh khoan xoay ha coc
ong thép dugc thé hién nhu hinh 3.

Trong do: N, -Luc dan tién; N_ -Tong
luc can tac dung lén ong thép theo phuong
thang ding; M, - M6 men xoay ong }hép; M,
-Téng mé men can xoay tac dung Ién 6ng thép.
Thiét bi xoay ha coc dugc thay thé bing mo
hinh 2, khéi luong véi 2 chuyén déng cua coc
ong thép nhu tmg véi (m,, I)) va (m,, I,). bé
nghién ctru dong luc hoc cua hé thong moi vat
duge gan véi 2 chuyén dong doc 1ap (x, va @)
voi 1=1+2).

Hinh 3. Mo hinh dong lire hoc khoan xoay ha coc

ong thep.
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- Tong Iuc can theo phuong thing dirng
N_ duogc tinh nhu sau [3]:

o '-_ _ ‘_ D i;""".w IR L. F v, (2)

~ Trong do: q, - Cudng d9 sirc khang mui
coc ong thép; o, - Goc gilta van toc truot va
van toe dé}i theo phuong nim ngang: o, - Gid
tri tng suat hiru hiéu trung binh cua lop san ho
thir 1.

- Téng luc md men cin xoay duoc tinh
nhu sau [3], [4]:

M, = — —'v;,‘__ ‘ D:j Zﬂ hoytans, +c ) |+d'n (0, tana_+¢ I] -
201 +tan u;[ \ &1 / R L | (3)
~4(D+d )[ W osina- K. iz:i[a-J]i
' Trong d6: W, - Ap luc tac dung 1én ring
cat; a - Goc cat; K, - Luc tac dung 1én ring cit;
Ap qUng phuo‘ng trinh Lagrange loai II cho co
h¢ gom dau khoan, ong khoan [5].

m, +(c, +¢,)%, =X, +(k + k)%, ~kx, =N

) J,&, '“k.‘rqj" ‘k::gb: 0P —Chp, = M,
Im_i"‘ —C.i; - X, ‘k;-Y, +k,x, =-N

(4)

J:0: =R+ ks -y + 050, = -1

4. MOTSO KET QUA KHAQ SAT THONG
SO PONG LUC HOC CUA THIET BI
KHOAN XOAY HA COC ONG THEP

TREN NEN SAN HO

Pidu kién khio st D=300mm:;
d=293,5mm; h=3m; § =§ =5 c.= c¢=0;
e i s1 “sp 2 ci 2
o=2rad/s; ¢=36": Y,=15kN/m?; y;]SkN?m";
¥:=25kN/m. * |

Su dung phan mém Matlab dé giai hé
p]‘ur()‘ng tri11!1 (ﬁ) vOi céc diéy kién dau bao gén.l
cac thong s6 vé vi tri, van tic, gia toc ban déu
cua cac khau nhy say: Lic bat day khoan, dich
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chuyén ong thép thdm nhdp vao nén bang 0,
goc quay cua dau khoan va ong khoan bang
sinot.

e --ex

X2

antoc dich chuyen (ms)
r
,
—

Hinh 5. Vin toc chuyveén vi khau I va khdu 2

Tir do thi hinh 4 cho thay, cum dau quay
(khau 1) va coc thép (khiu 2) gan nhu chuyén
vi cung pha, khao sat trong thot gian 1.5 gidy
chuyén vi ctia khiu | va khau 2 dat gia trj la
0,01m, dudng chuyén vi cia khau 1 va khau
2 ¢6 su khac nhau. Su khac nhau la do lyc can
cua san ho tac dong lén dng thép (khau 2) nén
su dao dong cua khau 2 1én hon khau. Do thi
hinh 5, thé hién cu thé van tde chuyén vl cua
cac khéu, van te chuyen vi cua cdc khiu khong
cung pha, gia tr1 van tdc chuyén vi 6n dinh cua
khau I va khau 2 1a 0,0067 (m/s).
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Do thi poc quay cua khau o __ Do thigoc guay cua bhau 2

Hinh 6. Chuyén vi goc cua khau 1 va khau 2.

Do B van o guay cms A 1 - 0 B v hok Gy ot K3 4

Hinh 7. Vin toe quay khdu 1 va khdu 2.

bo thi hinh 6, khao sat chuyén Vi goc
cua khau 1 va khau 2 trong thot gian 1,5 giay,
dé dang nhan thdy vé xu hudng thay déi cia
cac dai lugng gan nhu twong dong va dat gia tri
3 rad. Dic tinh van tdc chuyén dong quay cua
cac khau duoc thé hién trén hinh 7. C6 thé thy,
tdc do quay cua khau 1 va khiu 2 co su khac
biét, diém khac biét cin duoc ké dén 1a thoi
gian chuyén dong khac pha cua 2 khau ¢ giai
doan déu 1a rat ngin (t<0,25 gidy), gia tri van
téc quay trung binh khau 1, khau 2 tuong tng
1a 2 (rad/s) va 1,9997 (rad/s).

5. KET LUAN

Bai bao da xay dung mé hinh dong lue
hoc khoan xoay ha coc ong thép vao nén san
ho. M6 hinh da mé ta qua trinh xoay va dan
tién coc, dong thoi cua thiét bi khoan xoay ha
coc ¢o ké dén dic trung cua nén san hd. Viéc
khao sat mé hinh nay sé& cho thdy anh huong
ctia céc thong sé dong luc hoc dén qua trinh
khoan xoay ha coc vao nén san ho.
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Da thiét 1ap hé phuong trinh vi phan
chuyén dong, tién hanh khao sat mot sb thong
s6 dong luc hoc, két qua khao sat trong thoi
gian 1,5 gidy cho thay, chuyén vi cua khau 1
va khau 2 dat gia tr1 0,01m, van toc chuyen vi
trung binh ctia 2 khau 1a 0,0067 m/s, chuyén vi
g6c cua 2 khau dat gia tri 3rad, van téc quay
cua khau 1 va khau 2 tuong tng la 2,001 (rad/s)
va 1,998 (rad/s). Tir két qua khao sat lua chon
ché do 1am viée hop 1y cho thiét bi khoan xoay
ha coc v6i chi phi nang lugng riéng nho nhit dé
1a hudng phat trién tiép theo ctia bai béo. <
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