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XAY DUNG PHUONG PHAP XAC DINH
LUC CAN CONG TAC CUA THIET BI HA ONG VACH THEP
THI CONG COC NHOI BANG PHUONG PHAP EP - XOAY

Pham Van Minh'*, Nguyén Tién Nam? Pham Quang Diing®

Tém tat: Thiét bj ha éng vach thép thi cong coc nhéi trong nén dat yéu da duoc tng dung réng réi trén thé
gi6i: trong khi d6 & Viét Nam day Ia loai thiét bi méi dang duoc quan tdm déu tw nghién ciru va ng dung.
Bai bao xay dung phuwong phép xéc dinh luc cén céng tac clia thiét bi ha 6ng vach thép bang phuong phap

Ep - Xoay la mét thiét b tién tién va phé bién trén thé gi¢i nhdm phuc vu cho céng tac tinh toén, thiét ké, khai

théc st dung va lam cha thiét bj nay trong diéu kién nuéc ta.
Ter khéa: Phuong phép Ep - Xoay; thiét bi ha éng vach coc nhéi: coc éng thép.
Determine method for resistance of equipment casing by rotary Press - in

Abstract: Equipment casing in the weak ground have been widely applied and used in the world; Mean-
while, in Vietnam this is a new type of equipment, that have been started to study for research and applica-
tion. This paper research methods for determining resistance of equipment casing by Rotary Press-in. This
is an advanced and popular equipment in the world. The paper is suggested for the purpose of calculating,
designing, exploiting and using this equipment in our country.
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@ 1. bat van dé

Thi cong coc nhdi bdng phwong phap st dung 6ng vach trén toan bd hb khoan duwoc ap dung trong
didu kién nén dat yéu va cé didu kién dia chat phirc tap, cho phép dadm bao coc nhdi cé chét lwgng va dd tin
cay cao; chinh vi thé phwong phap nay da dwoc cac nha thau nwéc ngoai ap dung & nuwdc ta trong mot sd
céng trinh 1&n co didu kién dia chat phirc tap nhw: Cau My Thuan, Cau Can Tho,... Trong nhirng nam gan
day cac tap doan I&n ctia Nhat Ban (Nippon Steel Corporation, J-SPIRAL STEEL PIPE) va cac tong coéng ty
xay dwng trong nuwéc (Tong cong ty Thang Long) d& c6 nhirng thda thuan hop tac san xuét coc éng thep,
éng vach thép coc nhdi, chuyén giao cong nghé va thiét bi thi cong coc nhdi bdng éng vach thép, coc éng
thép & nwéc ta [1,2].

May ha éng vach thép coc nhéi trén toan bd hd khoan dung dé thi cong ha 6ng vach thép coc nhdi
(coc &ng thép), nho thiét bj cong tac (TBCT) ¢é hai co cAu dan ddng la ép va xoay ma éng vach chuyén dong
vao trong long dét theo hinh xoan éc. TBCT loai nhd duoc Ip trén may co s& 1a may khoan coc nhdi dang
gau ngoam hodc dang gau xoay tron diing dé thi cong dng vach cé dwérng kinh nhé (nhé hon 2m), loai may
nay cé thé tan dung ngudn dong lwc va trong lweng ban than clia may co s& d& dan dong va gitr 6n dinh cho
TBCT. Ong vach sau khi duwoc ha xudng long dét, thi dat trong 6ng dworc moi Ién dé tao thanh 16 khoan (tuy
theo cach thi cong ma dat trong 6ng dwoc moi 1&n trong qua trinh ha hodc sau khi ha xong 6ng thi dat mai
dwoc moi 1&n). Béi vai 6ng vach cé dudng kinh 1on (tr 2+4 m) thi st dung TBCT dwoc trang bi tram nguén
thay lwc di kém dé& dan dong (do cdng sudt may co s& khong dud) va sir dung ddi trong (thudng la cac khéi
thép) dé git &n dinh cho may [3]. Trong diéu kién Viét Nam hién nay day la mét loai may méi néu dau tw mua
sam toan bo sé cé gia thanh rat cao. Do dé véi loai may ha dng vach coc nhdi loai nhé thi cin phai tinh toan
thiét ké va ché tao TBCT, dé trang bi trén may co sé& c6 s&n sé dem lai hiéu qua kinh t& k¥ thuat cao. Con
déi véi may ha éng vach coc nhdi loai I6n thi can tirng bwdc nghién cteu tim hiéu dé co6 thé lam cha cong
nghé, thiét bi, khai thac str dung hiéu qua may mai va trén co s& dé di dén thiét k&, ché tao & trong nuéc.
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Bai bao nghién ctu xay dwng phwong phap xac dinh lwc can ctia éng vach thép ha béng phwong
phap Ep - Xoay dwa trén cac sb liéu thi nghiém xuyén tinh (CPT) va xuyén tiéu chuan (SPT); lam co s&
phuc vu cho qua trinh tinh todn thiét ké& va ché tao thiét bj ha éng vach thép coc nhdi, Iwa chon may co s6,
lam chd cdng nghé va thiét bi, khai thac str dung mét cach hiéu qua thiét bi ha éng vach thép béng phuwong
phap Ep-Xoay & nwéc ta.

® 2. Xay dwng phwong phap xac dinh Iwc can cua 6ng vach thép coc nhoi ha bang
phwong phap Ep - Xoay

Trong cong nghé ha 6ng véch thép béng "
phuong phap Ep - Xoay 6ng vach thép duoc \if
ha xubdng bang hai chuyén déng déng thoi 1a ep
theo phwong ding va xoay trong mat phang nam - -

ngang, khi ha dng vach sé chiu tac dung cla lyc
can & mii va lyc can thanh bén do &p luc ctia nén
dét tac dung 1&n éng gay ra, cac thanh phan luc
can nay du:qc tdng hop thanh Iyc can doc theo '
phwong thang dirng N va mé men can trong mat Me

phang ngang M. M6 hinh xac dinh cac thanh phan
lwc can tac dung lén dng vach thép cé chidu cao
cot dat trong 6ng h, duoc trinh bay nhw (Hinh 1).

Lwc can N dwoc phan tich thanh cac lwc
can co ban theo phwong théng ding & mii 6ng

vach N, va luc can theo phuwong thdng drng trén o |Nb o
bé mat 6ng vach N_ (bén trong va bén ngoai éng): N
N=N,+N, (1) a) d)

Hinh 1. M6 hinh xéc dinh lurc ¢an tac dung Ién éng véach thép
a) So' dé cén bang luc; b) Phén té dién tich 6ng
theo phuong doc truc (z); ¢) So db cac thanh phén

M6 men can M dwoc phan tich thanh moé
men can trwot & mii 6ng vach M,, va m6é men

can tru’\o’t fy be Té} ong vach M, (be mat bén (g suét ctia dat tac dung Ién éng vach trong
trong va bén ngoai ong): qua trinh ha; d) Ap lwc dat tac dung Ién thanh 6ng véach,
M=M,+M, ) e) Véan téc trén bé mét bng.

- Gia tri N, trong cong thirc (1) dwoc tinh toan theo phuong phép clia Lehane va Xu [4,5] trong d6 co
ké dén anh hwéng cua khdi dat & bén trong thanh 6ng vach va sw thay ddi trang thai ciia nén dat dwdi mi
khi 6ng vach dwoc ép xudng.

zD*
Nb =4, T (3)
VvGi g, la cwong do strc khang mii éng vach duoc tinh theo cdng thirc sau:
9 = dp A + Gy (1= 4,) (4)

trong do: g,, = 0,6q,, g, = (0,6-0,45k)q,, A, = 1- -(d/D)? (Hinh 1b) va q_ la strc khang miii trung binh cla nén
dét l4y theo thi nghiém hién trwdng CPT [4] don vi (MPa); d va D 1&n lwot 14 dwéng kinh trong va ngoai clia
éng vach don vi (m).

Gia tri hé sé k dwoc xac dinh theo cong thirc thuc nghiém sau:

. d\”’
k_mm{l’(l,_Sj } (5)

Thoéng thwong cé thé tinh g, theo cong thire:

q, =(0,15+0,454, ,)q, (6)
\Yel AW =1 — k(d/D)?, trong trwrng hop 6ng vach cé dweng kinh 16n ta co:
q, =(0,15+0,454, )q. (7)

- Luc can theo phuong thdng ding do lwc can truot phan b thanh bén clia 6ng vach gay ra gom hai
thanh phan: N, lwc can theo phwong thdng drng do khéi dat bén trong tac dung lén thanh éng vach va N
Iwc can theo phuong thdng dirng do thanh ngoai éng vach, ta co:
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Ns‘ = va + N[s (8)

Do 4ng 1& mét hinh tron ¢é dwéng kinh khéng ddi nén mét phan té dién tich b& mét ngoai ctia 6ng
duoc tinh nhw sau (Hinh 1b): dA = zDdz, lyc can treot phan bé tac dung Ién bé mat ngoai 6ng 1a 7, nhw vay
Iwc can trwot tac dung Ién dién tich dA la:

dN,, = 7,dA =7, 7Ddz 9)
Ung voi méi loai dét ¢, dwoc xac dinh theo cong thire ctia Coulomb [6]:
(10)

trong do: &, la ting suat hivu hiéu theo phwong ngang (Hinh 1d); d,la géc ma sat gitra d4t va thanh éng vach
thép; c, la lwc dinh két cu cla gt va thanh éng vach thép duoc 1y theo thi nghiém hién trwong CPT [4].

7, =0,tand, +c,

Goi v, 1a van téc dai trong mat phang ngang, v 1a van téc truot va v, la van téc theo phuong thang
dirng cuia diém B bét ky trén b& mé&t 6ng vach (Hinh 1e) thi a 1a géc gilra van tbc truot va van tdc dai theo
phwong ngang va tana = v /v.. Khi d6 ta c6 dwoc dwong trwgt ma sat don vi (Hinh 2) va lwc can theo phwong
thang ding do &ng suat tiép trén bé mat ong vach dwoc tinh theo céng thirc:

N, =ﬂ7rDrr dzztaiﬂDJ‘z(o: tano, +c,)dz (11)

Y l+tan’a 0o’ V1+tan®a o " o

Do 6ng vach xuyén qua n I6p dét nén néu ta lay o', 1a gia tri (ng suét hivu hiéu trung binh cla lop dat
thir i, 5, 1a goc ma sat clia Iop dat thir i va thanh dng vach thép, ¢, 1a e dinh két ciu clia dat thr i va thanh
6ng vach (Hinh 3) (cac dai lwong nay dwoc 14y tir thi nghiém CPT [7]) thi cong thire (11) dwoc viét thanh:

N :ﬂﬂD(Zhi(a;”. tand,; +ca-)] (12)

i Ji+tan’«

trong do: h la chiéu day I&p dat thir i.

i=1

Bang cach twong tw e can ma sat theo phuong théng ding cla Iop dét trong long éng vach N,
dwoc xac dinh bdng cong thirc:
tan o

J1+tan’a

trong d6: ¢, (’ng suat hiru hiéu theo phuong ngang do tai trong cot dat day ng vach; J_ 1a géc ma sét cia
I6p dét day cot va thanh ong vach thép; ¢, 1a luc dinh két cau cla lop day cot dat va thanh 6ng vach thép;
h, chiéu cao c6t dat hiru hiéu day ong vach duoc 1y theo kinh nghiém 12 0,8h [4, 5:

N, = zdh, (o), tand,, +c,) (13)

Eo T

N =

0 " i
P P
TR TR
~ =
\ A
T
Z \ _:— S 6

< {2,
~ _C: G h G h

~

Hinh 3. Ung suét hitu hiéu tac dung lén éng véch
xuyén qua nhiéu I6p dat

Hinh 2. Buong trwot ma sat don vi

- M& men can trong mét phdng ngang tai mi éng vach:

Xét mot phan tb dién tich trén mét cét clia day dng vach dA = 2ardr, véi r (r = d/2 + D/2) véi la khoang
cach tam 6ng dén mét trong va mat ngoai dng vach (Hinh 1b). Lwc ma sat trwot phan té gitra dat va mii dng
vach dwoc tinh theo cong thirc:

dF, =g, tanS,,dA =2rrq, tan S, dr (14)
M6 men ma sat cia mot phan té dién tich déi véi tam mat cat la:
dM,, =2rrq, tan S, rdr (15)
) Tw cdng thire (15) lay tich phan sé xac dinh dwgrc mé men can do Iwc ma sat trwot tac dung [én mi
ong la:
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7q,tand,,
12
trong do: g, 1y theo cong thire (6) hodc (7) va 4, lay theo cong thire (13).

M, = J'f{(qb tan &, 27rdr)r| = (D* %) (16)

- M& men can trong mét phdng ngang trén thanh éng vach:
M, =M +M, 17)
+ M6 men can clia b& mat ngoai 6ng vach Msp dwoc xac dinh theo cbéng thire:

1 D (=
M =—n—j rdz (18)
0

Y Jl+tan’a
Twong tw nhu bién dbi ctia cong thire (13) ta co:
1 DZ( 2 .
M, =———=r— hi(o-itané':i-'rcci)j (19)
! Jl+tan’a 2 ; '
0

+ M6 men can ctia bé mat trong 6ng vach M, dwoc xac dinh theo cong thire:

2 z
M, =;ﬁd— 7,z (20)
l+tan’eq 270
Twong tw nhw bién ddi ctia cong thire (13) ta co:

1 zd*h

trong do: h, o’,, J,, ¢, va n lay theo cong thirc (12).

Mis =

m 5 p(O';lptané‘SerCp) (21)

trong dé: h, 6, o, , ¢, lay theo cong thirc (13).

hp’

@ 3. Két luan

Bai bao da xay dwng mé hinh va phwong phap xac dinh lwc can ctia 6ng vach thép ha bang phwong
phap Ep - Xoay theo cac thi nghlem hién trwdng xuyén tinh (CPT) va xuyén tiéu chuan (SPT) 1a cac cong cu
khao sat nén dat don gian va phd bién. Trén co s& d6 cung cip cac thong sb dau vao phuc vu cho cong tac
tinh toan thiét k& TBCT ha 6ng vach thép (coc 6ng thép) thi cong coc nhdi trén nén dét yéu, goép phan nang
cao trinh d6 ddi ngli can b thiét ké, khai thac str dung hiéu qua loai thiét bi méi nay & nudc ta.

Trén co s& phwong phap xac dinh lwc can clia ng vach thép ha bing phwong phap Ep - Xoay ¢
thé nghién ctru khdo sat quy luat bién dbi ctia lwc can tac dung 1én éng vach thép va dwéong kinh 6ng vach;
day 14 bai toan cé y nghia quan trong trong qua trinh thiét ké va khai thac st dung, né gitp cho ching ta
xac dinh dwoc gi&i han lam viéc ctia TBCT trong cung moét diéu kién vé cong suat dan déng clia may co' s&
va nén dat.
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