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PHUGNG PHAP THI CONG HA COC G KHU VUC QUAN BAO
TRUGNG SA BANG CONG NGHE KHOAN XOAY - XAY DUNG
MO HINH TUONG TACDONG LUC HOC THIET BI XOAY HA

COC ONG THEP

MEASURES FOR LOWERING PILES IN THE TRUONG SA ARCHIPELAGO BY ROTARY DRILLING TECHNOLOGY -
BUILDING A DYNAMICINTERACTION MODEL OF THE STEEL PIPE PILE LOWERING ROTARY DEVICE
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TOM TAT

Xudt phat tir cht truong quy hoach va phat trién d6i véi Quan déo Trutng Sa (QDTS), thuc trang xdy
dung cong trinh trong nhitng ndm qua va nhu cau xay dung cong trinh trong giai doan tGi ¢ khu vuc
QDTS. Cac gidi phap cdng trinh ¢ st dung mong coc & khu vuc QDTS déu ¢ déc diém la thudng xuyén
chiu tai trong ngang I6n va tac dung ctia ti trong I3p thuting xuyén. Ngoai ra, mdi trudng bién 6 khu vuc
QDTS ¢ tinh xam thuc va an mon manh déi véi vt liéu xay dung. Dac diém nay dan dén viéc lua chon
gidi phdp méng coc bé tong cong trinh (BTCT) kho ddm béo tudi tho lau dai cta cong trinh. DE thi cong
mong coc ché tao tai chd 6 khu vurc QDTS can phai dp dung cong nghé dng chdng vach véi chiéu dai coc
va 6ng chdng xudng dén tang da san hd bén dudi. Yéu cau thi cing mong coc & khu vuc QDTS la phai c6
thiét bi khoan moi pha da hodc thiét bi khoan xoay ha dng chdng xudng dén Idp da san ho cting.

Tir khéa: Qudn ddo truong sa, thi céng mdng coc, cong nghé khoan xoay.

ABSTRACT

Stemming from the policy of planning and development for the Truong Sa archipelago (QDTS),
the actual situation of construction in the past years and the need for construction in the coming
period in the QDTS area. The construction solutions that use pile foundations in the QDTS area are
characterized by frequently subjected to large lateral loads and the effects of frequent repetitive
loads. In addition, the marine environment in the area is aggressive and corrosive to construction
materials. This feature makes it difficult to choose a concrete pile foundation solution (BTCT) to
ensure the long life of the building. To construct the pile foundation fabricated in situ in the QDTS
area, it is necessary to apply the anti-wall pipe technology with the length of the pile and the support
pipe down to the coral rock layer below. The requirement for the construction of pile foundation in
the QDTS area is to have a rock-breaking drill or a rotary drilling device to lower the support pipe to
the hard coral rock layer.

Keywords: Truong Sa archipelago, pile foundation construction, rotary drilling technology.
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1. DAT VAN DE

Thuc trang xay dung cong trinh trong
nhirng nam qua va nhu cau xay dung cong
trinh trong giai doan téi & khu vuc QBDTS.
Do cac bién phap céng nghé thi cong
mong coc phu thudc chi yéu vao loai coc,
diéu kién tu nhién cta vi tri xay dung cong
trinh nén can xem xét cho cac cong trinh
theo diéu kién thi cong dudi nudc va thi
cong trén can. Viéc thi cobng méng coc
trén nén san hé & khu vuc QPTS phu
thudc vao vi tri thi cong, diéu kién dia chat
céng trinh, diéu kién dia hinh dia mao,
diéu kién khi tugng thay hai van. Ngoai ra,
chi phi van chuyén va tap két, van hanh
trang thiét bi thi cong trong diéu kién khé
khan & khu vuc QDTS cling anh hudng
truc ti€p dén tinh kha thi cta giai phap két
cdu va cong nghé thi céng. Viéc thi cong
bang may ha coc chuyén dung doi hoi chi
phi cao, kha nang dau tu trang thiét bi ctia
cac don vi trong nudc con han ché.

Vé thiét bi ha coc ché sdn xudng nén,
hién nay & Viét Nam st dung mot sé cong
nghé sau: ha coc bang bua déng, ha coc
bang may ép robot, ha coc bang bua
rung két hop x6i nudc. € ha coc & khu
vuc ngap nudc thudng stir dung bua déng
hoac bua rung két hop xoi nudc. Cac thiét
bi ha déu gém cac bo phan: xe cg s&
bénh xich dé d& dan dan hudéng coc va
treo bua, tdi (cu) dé nang va lp coc vao
vi tri, bla déng hoac bua rung. Cac thiét
bi nay thudng co chiéu cao 1én, kha nang
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van chuyén va van hanh thiét bi trong khu vuc QDTS sé
rat khé khan.

Noi dung bai bao gidi thiéu phuang phap thi cong ha
coc bang céng nghé khoan xoay ma trén thé gigi da va
dang st dung, dong thoi xdy dung mo hinh tuong tac va hé
phuong trinh déng luc hoc thiét bi khoan xoay ha coc éng
thép nham Ung dung phucong phap nay & khu vuc Quan
dao Trudng sa, cac thiét bi thi cdng mdng coc theo cong
nghé khoan xoay thudng c6 kich thuéc nhé hon nén dé
van chuyén va van hanh.
2.NOI DUNG
2.1. Gi6i thiéu ciu tao, dic tinh ky thuat va nguyén ly
lam viéc cha thiét bi thi cdng méng coc theo céng nghé
khoan xoay

* Cu tao

Thiét bi cdng tac ha coc thép, dugc thé hién nhu hinh 1.
Trong d6 bao gébm cac cum chinh sau:

- Cum can leader (G6m cum cdn leader 1 va cum cdn
leader 2 - hinh 2).

a) Cum can leader 1

b) Cum can leader 1

Hinh 2. Cum can leader

Can leader gobm 2 d6t lam bang thép uén va dugc lién
két véi nhau bang cac bu I6ng qua mat bich. N6 dugc lap
[én mdy xic qua cum quay can leader va dugc diéu chinh
nang ha bang can may xdc. Trén can leader c6 13p gia d& dé
ldp cum dan déng xich nang ha coc thép. Béng thai cé 1ap
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2 rang ray trugt dé di chuyén toan bd cum coc va cum dan
dong coc di chuyén lén xuéng.
4

III|

III|

Hinh 3. S¢ d6 dan ddng nang ha dau khoan bang xich di chuyén
1-Dong ca; 2- Hop gidm tac; 3- Xich; 4- Dau khoan

Hinh 4. Cum kep coc

- Cum dan déng xich nang ha (hinh 3):

Bao gém hop giam toc hanh tinh va mé to thay luc lay
nguén ti dudng dau cha trén can may xuc. Khi lam viéc né
sé tao ra md men dé dan dong truc xich chd dong. Tu dé
nang ha va tao ra luc dan dong coc thép.

- Cum dan déng xoay coc:

Tuong tu cum dan déng xich, cum dan dong xoay coc
ciing bao gbm mé to thay luc va hép gidm téc dugc gan
trén gia trugt va di chuyén doc than can leader nh& xich
kéo.

- Cum kep coc (hinh 4):

Cum kep can dugc gén trén can leader dé gitr va dinh vi
coc thép khi ha coc. Luc gilr coc dugc tao ra nhd 2 xy lanh
dugc bo tri 2 bén va lay nguén dau trich qua van phan phdoi
tir dudng dau chung véi cum dan dong xich nang ha.

- Cum diéu chinh can leader:

Cum nay c6 muc dich diéu chinh dé gilr cho can leader
cung coc thép luédn nam trong phuong thang diing véi nén
khi may phai lam viéc & cac dia hinh khong bang phang.

* Pac tinh ky thuat

Thiét bi ha coc tich hgp trén may xuc thay luc dugc st
dung dé thi cdng ha coc 8ng thép véi pham vi:

Cong suat: 246kW;
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Chiéu dai can may: 7,7m;

Chiéu dai can Leader: 6,5m;

Luc &n coc t6i da: 280kN;

M6 men quay coc t6i da: 250kNm;

Pudng kinh coc: D200+D407;

T6c dé quay: 5+20 vong/phut;

T6c d6 ha chim 0,1+0,5m/phut;

Chiéu sau ha coc dén: 22m.

* Nguyén ly lam viéc

Budc 1: Tap két mdy va coc dén vi tri can thi céng ha coc
thép.

Budc 2: Binh vi may thi cong ha coc, ddm béo may 6n
dinh trong qua trinh lam viéc.

Budc 3: Lap d6t coc s6 1 vao thiét bi.

Budc 4: Nang ha, quay va dan tién coc dén vi tri chuén bi
ha coc.

Budc 5: Quay ha cocso 1.

Budc 6: Thao dau ndi ra khéi dét coc da ha.

Budc 7: Diéu khién can may xuc dé dua thiét bj ra ngoai
dé Ip dét coc 2 1én thiét bi.

Budc 8: Biéu khién dua thiét bi va dét coc 2 vao vi tri két
néi véi dét coc 1.

Budc 9: Quay ha dét coc 1 va 2

CU ti€p tuc nhu vay vai cac dét tiép theo.

Khi da du chiéu sau coc can thi céng thi thao dau néi ra
khoi d6t cudi va dua may, thiét bi dén vi tri mdi.
2.2, Xay dung mé hinh tuong tac giira coc thép va nén
san ho trong qua trinh xoay

So vGi cac diéu kién dia chat truyén théng nhu dat sét,
cét, a sét, a cat... théng thudng, thi nén san hd c6 nhiing
tinh chat hoan toan khac biét. Tinh chat co ly clia dat da san
hé quan dao phu thudc chi yéu vao ban chat va diéu kién
hinh thanh cac tram tich cdu tric nén cac dao. Do vay,
nhing dac trung chung vé ciu tric dia chat va su hinh
thanh cac tram tich la cac yéu t6 quyét dinh tinh chat co ly
cla dat da san ho. Pa san ho dugc hinh thanh tir san hé
dang khéi va san h6 dang canh hod d4, muc d6 hoa da tang
theo chiéu sau trong méi nhip, cao nhat & I16p da voi san
ho, ké dén la I6p dam, san két san hé va muc dé thap nhat
la & 16p san ho canh. Vi vay, thanh phan, kién trdc, cdu tao
va tinh chat co ly cia d4 san hé cing bién ddi theo do sau

mot cach ro rét.
7 D
£l

3

N N D = v 2

g

<]

on | E.E — h,
N, On Ny 11 N fTf

No N, N,

a) b) <)

Hinh 5. M hinh tuong tac gitia coc thép va nén trong qua trinh khoan xoay

Tap chi KHOA HOC VA CONG NGHE @ Tép 59 - S& 1 (02/2023)

Theo két qua thuc nghiém xac dinh & mét s6 quan dao,
phan bé trong lugng riéng clia san hé theo chiéu sau dugc
mé ta trén hinh 5. Hinh 5a thé hién ving san hé hau nhu
khéng c6 su thay d8i trong lugng riéng theo chiéu sau (Loai
), hinh 5b thé hién dia chit ving san hé c6 su thay déi vé
trong lugng riéng gilra cac tang (Loai Il) trong khi dé hinh
5c thé hién san ho véi trong lugng riéng thay d8i phi tuyén
trong méi tang (Loai lll).

M6 hinh tuong tac gilra coc thép va nén trong qua trinh
khoan xoay dugc mo ta trén hinh 5.

+ Ap luc ctia san hé tac dung lén thanh coc dugc tinh
[Ly thuyét Rankine]:

mno¢
o,(z)= y(z)ztanz(———) 1
X PR (M

Trong d6:

Y(2) - trong lugng riéng cla san ho, phu thudc vao chiéu
sau va dugc xac dinh bang thuc nghiém; ¢ - géc ma sat
trong clia san ho.

+ Vi T, la ing suat tiép tac dung lén than coc dugc tinh
nhu sau [4]:

1,,=0,,tan¢ = yztanz(%—%]tanq)

V)
2.3. Xay dung mé hinh tinh toan déng luc hoc thiét bi
khoan xoay ha coc éng thép

Pé nghién ctiu méi quan hé gilta cac thong s6: M6 men
dan déng, van t6c géc 6ng khoan, luc dan tién, van téc dan
tién dén nang suat ha coc, can tién hanh xay dung mé hinh
tuang tac gilia thiét bi khoan va san hé. Dé xay dung mé hinh,
can chdp nhan cac gia thiét sau:

Nén san hé phan 16p, trong dé coi moi I6p nén la vat
liéu déng nhat, ddng hudng, dan héi tuyén tinh; Pau éng
khoan, 6ng khoan, mui khoan la nhiing vat ran tuyét doi,
6ng khoan chi bi xodn ma khéng bi bién dang doc.

Mé hinh vat ly khoan xoay ha coc dugc thé nhu hinh 6.

[¢]
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Hinh 6. M@ hinh vat Iy thiét bi xoay ép ha coc 6ng thép
VGi cac gia thiét trén, ing dung ly thuyét co hoc hé
nhiéu vat dé mé hinh hoa thiét bi khoan xoay ha coc éng
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thép, mé hinh khoan xoay ha coc 6ng thép dugc thé hién
nhu hinh 7.

Hinh 7. M hinh ddng luc hoc thiét bi xoay ép ha coc 6ng thép

Trong d6: N, - Luc dan tién; N - Téng luc can doc éng
khoan; M, - Mé men xoay 6ng khoan; M - Téng mé men can
xoay tac dung lén 8ng thép khi xoay; x;, X, - Dich chuyén
cta dau khoan va 6ng khoan; m,,m, - Khéi lugng ctia dau
khoan va 6ng khoan; ¢, - Hé s6 gidm chdn cla truyén dong
xich; ¢, - Hé s6 giam chan ctia méi ghép ren; ¢,, - Hé s6 giam
chan cia cum dau khoan, 6ng khoan; k, - Hé s6 dé cling
cUa truyén déng xich; k, - Hé s6 d6 cling cia méi ghép ren;
k, - Hé s6 dd ciing chéng xodn clia cy dau khoan, 6ng
khoan; J,, J, - M6 men quan tinh clia cum dau khoan, éng
khoan; ¢,, ¢, - Goc xoay clia cum dau khoan, 6ng khoan.

+Téng luc can doc truc N tinh nhu sau [2]:

N=aq, nD2 J{ n hi(olﬂtanéSi +cci)

mtana 3
J1+tan’a| F +dh, (cﬂmtanéSp + cp) (3)

Trong d06: g, - cudng dé stic khang mii coc éng thép;
D - dudng kinh ngoai coc 6ng thép; d - dudng kinh trong
coc 6ng thép; a - géc gilia van téc dai va van toc trugt theo
phuong ndm ngang; o'y, - Ung suat hitu hiéu theo phuong
ngang; &, - g6c ma sat cta Idp san hoé thi i; h, la chiéu day
I6p san ho thi i; ¢, - luc dinh két cdu cda I6p san hé thi i;
c’hp - Uing suat hitu hiéu theo phuong ngang do tai trong cot
san ho day coc 6ng thép; 6, - goc ma sét clia I6p san ho day
cot va thanh coc 6ng thép; ¢, - luc dinh két cau cla lop day
cot san ho va thanh coc 6ng thép; h, - chiéu cao c6t san ho
hiu hiéu day coc 6ng thép dugc ldy theo kinh nghiém la
0,8h.

+Téng moé men can dugc tinh nhu sau [2]:

, hi(c'hitanési+cd)
e Lo
V1+tan’a 2 '=1+d hy (0‘ tand_ +c )
2 hp p ]

J{D’ Zd’ m,ho.l.o,tgﬁ[1 +COS(B+(P)]:‘

cos¢

4

Trong d6: D, - dudng kinh ngoai rang cat; d, - dudng
kinh  trong rdng cit m - s6 rang cat;
h, - chiéu day rang cat an sau vao san ho; | - chiéu dai rang
cat; B - goc cét clia rang cat; @ - hé s6 ma sat gira san hé va
rang cat.
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Ap dung phuong trinh Lagrange loai Il cho co hé gém
dau khoan, 6ng khoan ta dugc phuong trinh vi phan
chuyén déong [3].

m X, + (¢, + ¢, )%, —c, %, + (k, +k,)x, —k,x, =N

t

J1¢1+k2r¢1_k2r¢2+c2r(p1_c2r(p2 =M, (5)
m,X, — C,X, + ¢,x, —k,x, +k,x, = -N
Jzif)z _k2r¢1 Jrk2r¢2 -0+ 00, =-M

Pé tim quy luat bién thién cta cac thanh phan dugc
dich chuyén q, vén téc q =[x, ¢, x, ¢,] va gia téc
q=[%, &, %X, ®,] cladau khoan va 6ng thép, tir hé
phuang trinh (5), ta dat cac &n phu nhu sau:

Y =X Y, =00 Y =X, Y, =0,
{ys =X Y =0 Y, =X, Y = 0, (©6)
Khi d6, hé phuong trinh (6) gébm 4 phuang trinh vi phan

cdp 2 sé tra thanh hé gébm 8 phuang trinh vi phan cap 1
sau:

Yi=Ne= (G + G )yi+cys—(ki+ky Jys +koyy s

Y2 =M¢ =Ky yy +kyYa = CoY6 + oY
):,3=—N+C2Y1_C2Y3+k2y5_k2y7" 7)
Ya=-M+Kyyy) =Ky ya+Cy Y6 —Co s

Y5 =Yi:

Yo =Y2:

y7=Y3:

yg =Ya-

2.4. Uu nhugc diém cua thiét bi thi cdng méng coc theo
cong nghé khoan xoay

*Uu diém

- Thi c6ng c6ng trinh trén nén san hé & QDTS: Ap dung
céng nghé thi cong ha coc bang phuong phap khoan xoay
s& han ché kha niang gay mat 6n dinh két cau khi ha coc
vao nén so véi qua trinh thi cdng st dung bla déng hoac
bua rung két hgp x6i nudc dé€ ha coc ché sdn xuéng nén
san hé. Tranh dugc chan ddng do qua trinh ha coc c6 thé
anh hudng nghiém trong dén cac céng trinh méng nong
gan vi tri thi cédng khi thi cong coc bang bia déng hodc bua
rung, dé dang ha coc vao I6p da san ho cing. Gidm chi phi
dang ké so vai dung bién phéap khoan dan dé ha coc;

- Ching loai trang thiét bi thi cong da dang véi nhiéu
kich ¢6 va khd nang lam viéc ca trén can cing nhu dudi
nudc, c6 thé lua chon gidi phap cong nghé thi céng ding
thiét bi dan dong thuay luc gan trén xe thuay luc banh xich
dé tang tinh co dong tai hién trudng;

- Kh3 nang thi cong tuan tu lién tuc, thiét bi c6 thé thi
cong trén dudng cdng vy, trén san dao hoac trén phuong
tién néi nén rat phu hop véi diéu kién dia hinh, dia mao va
thay hai van & khu vuc QDTS;

- Khéi lugng van chuyén it hon so véi phuong an dung
coc khoan nhoi nén chi phi sé gidam; Kha niang ca gidi héa
cao, t6c @6 thi cong nhanh, khd ning kiém soat chat
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Iugng thi cdng t6t hon nén dd bén va én dinh cla céng
trinh t6t hon.

* Nhu'oc diém

- Cong nghé thi cong ha coc bang phucng phap khoan
xoay chi c6 thé ap dung cho gidi phap coc 6ng thép, coc
thép hinh, coc 6ng thép nhoi bé téng ché sdn ma khéng
dung coc BTCT tai ché.

Tom lai

Méi truding bién & khu vuc QDTS c6 tinh xam thuc va an
mon manh déi vai vat liéu xay dung. Dic diém nay dan dén
viéc Iya chon gidi phap mong coc BTCT khé dam bao tudi
tho lau dai ctia cong trinh. Viéc thi céng ha coc ché san la
giadi phap phu hgp cho cac cdc mong cong trinh trén nén
san hdé ngoai QBTS. Viéc luu chon céng nghé thi cong cling
la mot gidi phap nham dap tng céac yéu cau ky thuat trong
qua trinh ha coc, @dm bao hiéu qua kinh té&, dé thi cong,
chat lugng céng trinh dam bao.

3. KET LUAN

Dai v6i cac cong trinh bién thudng xuyén chiu tai trong
ngang I6n va méi trudng xam thuc manh, trén thé gisi
thudng s dung giai phap mong coc 6ng thép, coc thép
hinh hay coc 8ng thép nhéi bé téong dé tang kha nang
khang moi va dé xt ly bao vé chéng an mon cha dong
bang phuong phap dién héa (anode hy sinh).

Viéc thi cdng ha coc ché sdn cho cac cac méng céng
trinh trén nén san h6 ngoai QDTS bang cong nghé khoan
xoay la moét gidi phdp phu hop, vira ddm bdo hiéu qua kinh
té, viia ddm bao do ving chac va bén lau cla nén méng
codng trinh. Ngoai ra con dé dang trong viéc xt ly bao vé an
mon nén méng trong qua trinh st dung. Noi dung bai béo
nham gigi thiéu dén cac don vi Cong binh dang thi cong
cong trinh trén QDTS mét gidi phap thi cdbng mdng coc
céng trinh phu hgp, vita ddm bao tinh kinh té€, viia nang
cao dugc chat lugng cong trinh déng thai dé dang trién
khai thi cong & dia hinh QDTS cla Viét Nam.

No6i dung bai bdo cing da xay dung dugc mé hinh
tuang tac gilta coc thép va nén san ho trong qua trinh xoay
va thiét 1ap dugc hé phuong trinh tinh toan déng luc hoc
thiét bi khoan xoay ha coc éng thép. Ti day cho phép thuc
hién cac tinh toan ti€p theo trong viéc thi cong ha coc ché
sdn cho cac cdc moéng cong trinh trén nén san hé ngoai
QpPTS.
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