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Phan tich tai trong dau coc khoan
nhoi trén nén dat yéu tr két qua
thi nghiém O-cell

ThS. TRAN THANH QUANG
Truéng Cao dang Céng nghé

khoan nhéi dudng kinh I6n D2000mm va D1500mm
nghiém danh gia suc chiu tai coc khoan nhéi, barrtte chieu sau moi coc 7A35m tall_trong Iam‘vu_ac mol coc
VGi tai trong Ién dén hon 20.000 tdn ma khéng Ié ~ tUong ung la 1000 tan doi véi D2000 va 600 tan doi
thudc vao dién tich thi nghiém va théi gian thuc hién v6i coc D1500. Tai trong thi nghiém la 2900 tan va
nhanh chéng, thi nghiém O-cell hién dang dugc si 1660 tan.

Tém tit: Vi uu diém Ia tién hanh cac phép thi

dung tai My, chdu Au va rat nhiéu quéc gia trén thé Vi tri ti€n hanh thi nghiém 2, coc thi nghiém cach
gidi va da dua vao tiéu chudn xay dung cla cac nudc. mép séng Sai Gon 5m. Mat c4t dia chat thé hién Hinh
Hién nay tai Viét Nam, nhu cau xay dung céac cao éc, 2, tai trong thi nghiém 2.5 Ian tai trong thiét k&, do do
coéng trinh giao théng dang ngay phat trién, tai trong phucng phap thi nghiém nén tinh dau coc khong thi
lam viéc cac cdng trinh nqéy cang Ion va phép thi nghiém dugc. Do dé, dé tién hanh thi nghiém coc
nghiém nén tinh truyén théng khong dap ung dugc. b&ng O-Cell dudc lya chon thuc hién cho dy &n Cau
Bai bao trinh bay cac két qua nghién cuu 2 coc O-cell Binh Lgi.
dudng kinh 2000mm, 1500mm, chiéu sau -73.5m, - Bai bao phan tich kha nang chiu tai coc dya trén
73.0m, 1 tang lap dat O-cell xay dung trén tang I6p ¢ k&t qua do dac dudc tir thi nghiém O-Cell.
dat yéu Afal’du af_1’BlnI71 L?’I - T‘an Sqﬁn Nllat - Vanh dai 2. Tinh chat co ly dat
ngoai dé danh gia kha nang lam viéc cua coc.
TU khéa: Coc khoan nhéi; O-cell; ddu do bién Coc D2000 Coo DI _o
dang; dé Iun; stc chiu tai coc.
Abstract: O-cell is used to evaluate loading ca-
pacity of bored piles and barrttes up to 20.000 tons in 2%
a short time without depending on testing area. With - 2
this advantage, it is widely used in America, Europe e
and many other countries in the world and is being b
concluded in building standards. At present, demand 50 8§
for high buidings and traffic works increases quickly
but traditional static loading test can’t adapt. The re-
port represents results of two piles with diameter
2000mm and 15000mm at the depth -73,5m, -73m, 75
one level on weak ground of the project Binh Loi -
Tan Son Nhat - Outer ring road to evaluate working 40m 164 m 68 m 66 m
ability of the pile. : : : : :
Key words: Boring pile; O-cell; Strain gages; Set- 1. Bunséthiuco 2. Sét 3 Catmin 4. Cathattho
tement, Static loading. 5 Cat min hat trung 6 Cat pha lan sdi san
Hinh 2: M&t cat dia chat bé tri 2 coc thi nghiém
1. Gigi thléu chung Grapth Undraind Shear strength S, of CPT, VST AND UU versus depth
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Hinh 1: C4u Binh Lgi bdc qua séng Sai Gon -
Toan bd taitrong cla cau dugc d& bang nhém coc Hinh 3: Két qua thi nghiém CPT
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Hinh 3 mé ta tinh két qué thi nghiém CPT dugc thi
nghiém tai vi tri gan coc thi nghiém. Hinh 3 m6 ta két
qué ap luc nudc 16 rbng, chi s6 SPT, Bdng 1 mb ta
céc tinh chat co ly cla dat.

Bang 1. Téng hop céc chi tiéu co ly cua Iop dat
Lop 1[Lop 2[Lop 3[Lop 4[L6p 5]Lop 6

Do &m % 85 | 30 | 19 | 41 | 18 | 18
Ty trong Kglcm? | 1460 | 1490 | 1870 | 1795 | 2050 | 2000
Hé s6 16 réng |e, 25 |0.75]0.60 | 1.25 | 0.62 | 0.60
Gi6i han chay |% 95 | 50 | 20 | 60 | O | 24
Gi6i han déo % 40 | 25 |17 | 20 | O | 17
Chi s6 déo I 55 | 25 | 3 | 40 | 0 | 7
Do sétB 0.818| 0.2 |066| 05 | 0 |0.14
Géc ma sat

trong ¢ 2 |10 |20 | 15 | 30 | 22
SPT Bua/0.3m| 0-2 [10-20|10-40|10-16|15-50| >50

3. Thi cong coc thi nghiém

Coc thi nghiém l1a 2 coc khoan nhéi D2000mm va
D1500mm, chiéu sau coc la 73.5m. Khu vuc coc thi
nghiém dia tAng gébm c6 6 I16p (Hinh 2). Miii coc dudc
dat vao tang dat cat chat hat thé. Coc D2000 long
thép dugc thi€t k& 44 thanh D32mm va D1500 gém
22 cay D32mm. Ngay khoan tao 16 la ngay 20/5/2008
véi coc D2000 va 22/5/2008 coc D1500. Bé tong cé
cudng dé 35-38Mpa. Ngay thi nghiém 21/8/2008: Sau
khi khoan hé khoan dén dé sau -73.5m so v4i mat dat.
Coc dudc lam sach thanh hd khoan va ha l6ng thép
c6 gan thiét bi O-cell , thi€t bi do ma sat than coc, do
chuyén vi mii coc, dd ma ctia O-cell (Hinh 4). Ong dé
bé téng dudng kinh 273mm dugc ha dén day coc
khoan nhéi va tién hanh dé bé tong dén cach mat dat
0.2m.

\ 74 < E &
Hinh 4: Thi céng va thi nghiém coc D2000
Béng 2. Bang téng hop cdc thong sé vé coc
thi nghiém

D2000 D1500
Chiéu dai 73.5m 73.0m
Pwong kinh 2000mm 1500mm
Vi tri lap O-cell -62.1m -61.4m
Chiéu dai duwoi O-cell 11.4m 11.6m
Thép cha 44 @32 22 @32
Thép dai g10 210
Tai trong thi nghiém 2900kN 1660kN

Tai mbi coc c6 8 cao trinh do Strain gages loai
4911. Mbi cao trinh gdm 4 dau do gan déi xiing qua
tam coc. Vi tri kich O-cell Iap dat & cao trinh -62.1m va
61.4m so vGi mat dat. Trong qua trinh thi nghiém tai
cac cép tai trong ta sé do dac dugc cac sé liéu tai cac
vi tri g&dn dau do bi€n dang, do dugc dd mé cla O-
cell, do luc mé O-cell (Hinh 5).

Coc D2000 Coc D1500

TIEC 22

Chitu siu (m)

Hinh 5: So dé bé tri céc vi tri gan dau do strain
gages va vi tri O-cell

Khi ti€n hanh gia tai thi nghiém, bom dung dich
nuéc dé tao ap luc cho kich. Chinh trong lugng ban
than coc va lyc ma sat bén sé& déi trong dé ti€n hanh
danh gia kha nang lam viéc clia coc.

4. K&t qua thi nghiém O-cell

Thi nghiém dudc ti€n hanh theo tiéu chudn ATSM
1143-07. BGi v6i coc D2000 ti€n hanh gia tai 23 cap
tai trong, déi véi coc D1500 ti€n hanh 20 cép gia tai.
Mbi cdp gia tai dugc luu thdi gian 10 phat. Khi ti€n
hanh thi nghiém kich O-cell sé tach ra lam 2 thanh
phan. Sé liéu ghi nhan dugc sé 1a do lun than coc va
dé Iun mii coc. S6 liéu strain gages do dac dugc sé
danh lyc ma sat cla than coc theo.

4.1. Két qua strain gages

Khi ti€n hanh gia tai & cac cép tai trong két qua
strain gages do dugc dugc thé hién & Hinh 6,7.

Trong qua trinh do cao trinh SG2, mot vi tri strain
gages doc cac s liéu co sy bat thudng & vi tri B, do
dé khi ti€n hanh phan tich loai strain gages vi tri D, va
chi tién hanh phan tich cap Strain gages vi tri A va C.

T&t ca cac gia tri do dugc cla strain gages dugc
ti€n hanh phan tich theo tling cap A&C, B&D ludn doi
xting qua than coc.

Strain gages (pe)

Hinh 6: Biéu dé tai trong va Strain gages céc cao
trinh Coc D2000

00 50.0 100.0 150.0 200.0

~=SG1
562"

©
8

"5G3"
+"SG4"

Tai trong (MN)
g 3

3.00

1.00

Strain gages (ue)

Hinh 7: Biéu dé tai trong va Strain gages céc cao
trinh Coc D1500
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4.2. Luc ma sat doc than coc

K&t qua do dac phan tich clia cac dau do bién
dang than coc D2000 va D1500 dugc thé hién qua
Hinh 8, 9. Su khac nhau trong viéc danh gid anh
hudng clia dat nén trong qua trinh thi nghiém O-cell tai
nhiing vj tri IAp dat Strain gages phu thudc rat nhiéu
vao chu vi than coc, khodng cach gilta cac strain
gages dé tao ra stic khang ma sat. Hién nay, khi phan
tich déu l&y chu vi than coc la mic dinh theo dudng
kinh coc.

Nhiing dudng cong cho thdy stic khang than coc
tai nhiing d6 sau khac nhau tang l1én cung véi dd sau
coc va trong lugng ban than coc.

T két qua phan tich dugc tai nhiing vi tri dau do
bi€n dang & 8 cao trinh 14p d&t xay dung dudng cong
quy déi tuong duong kha tai trong phan bé doc coc ti
vi tri dau coc dén O-cell.

Pudng phan b6 tai trong dugc xay dung tu nhiing
két qua phan tich dugc nhdm danh gia kh& nang lam
viéc coc.

Tai trong (MN)
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Hinh 8: Biéu dé quan hé tai trong va dé sau Strain
gages Coc D2000
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Hinh 9: Biéu dé quan hé giifa tai trong va dé sau
strain gages Coc D1500

4.3. Tai trong va d¢ Ilun ctia O-cell

Khi ti€n hanh gia tang tai trong trong ban than O-
cell. O-cell tao luc s& mG ra. Coc D2000 khi tang tai
lén 1814MN chuyén vi phan trén coc la 5.28mm,
chuyén vi phan miii coc 1a -77.76mm. Coc D1500 khi
gia ting tai trong Ién 9.31MN thi chuyén vi phan than
coc 1a 8.47mm, chuyén vi phan miii coc la-122.99mm.

K&t qua do dugc sé la tai trong(MN) - do lan ti O-
cell dén dau coc. Va tai trong - do lan ti vi tri O-cell
dén mii coc (Hinh 10).
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Hinh 10: Biéu dé quan hé gida tai trong - d Iun
2 coc D2000 va D1500
Viéc danh gia su lam viéc clia coc cudi cuing la két
qua viéc xay dyng dudng cong quy ddi tai trong do
Iin dau coc ti k&t qua clia chuyén vi than coc va mii
coc nhu Hinh 11,12
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Hinh 11: Quy déi tai tai trong dau coc D2000
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Hinh 12: Quy déi tai tai trong dau coc D1500
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Bang 3. Téng hop két qua phan tich

Tén coc | Prniété | Prhinghiem | Powcell | Pphantich [P9 lUn(mm)
D2000 | 1000kN | 2900kN | 3340kN | 4851kN 77.76
D1500 | 600kN | 1660kN | 2330kN |2385kN | 122.99

Khi ti€n hanh gia tai coc D2000 Ién cap 33.4MN
thi do 1Un kiém soat dugc 77.76mm, coc D2000 van
chua pha hoai miii coc va phan ma sat chua huy dong
t6i da. Nhung vi day la coc chinh chiu luc va st dung
lai nén khi dat vugt qua tai trong thiét k& thi ti€n hanh
duing va khéng ti€p tuc gia tai dén pha hoai. Tuy
nhién, tadc gid da tién hanh phan tich tai trong ti két
qua do dac dugc thi coc D2000 chiu tai trong dén
48.51 MN.

Coc D1500 tai trong thi€t k& 600kN, tai trong thi
nghiém 16.60MN, tuy nhién trong qua trinh gia tai da
ti€n hanh gia dén cép 23.30MN thi coc da vugt qua
giGi han clia coc. Tuy nhién, tac gia da phan tich tai
trong t6i han coc nam trong 23.85 MN thi coc sé& pha
hoai hoan toan. Nhu vay, du doan coc pha hoai phu
hgp hoan toan két qua thi nghiém.

Viéc xay dung dudng cong tai trong - dé lun dau
coc dugc xac dinh bdi cac nha chuyén mén dé xac
dinh tai trong lam viéc dat 1&én hé coc. K&t qua viéc
thii tai trong lam viéc clia coc trong thdi gian dai mang
yéu t6 quyét dinh dén viéc xac dinh do Iin toan hé
mong coc.

Viéc xac dinh dudng kinh that sy clia coc trong qua
trinh thi céng anh hudng rat I6n dén k&t qua phéan tich
coc. Moéng coc dudgc thi€t ké trong gidi han dé Iin
ch&p nhan dugc thi anh hudng rat nhiéu dén do an
toan cla cong trinh sau khi dua vao s dung.

Hau hét cac thi nghiém O-cell bao gdm nhiéu thiét
bi kém theo nhu Strain gages, thiét bi do do6 mé& O-cell,
thi€t bi do ap luc cha O-cell. Tuy nhién, thi nghiém O-
cell khéng cé céac thiét bi Strain gages thi van cung
cép du thong tin tai trong lam viéc tai vi tri dau coc va
vi tri O-cell.

Viéc l4p dat cac thiét bi strain gages sé cung cép
cac théng tin luc ma sat tai nhiing vi tri khac nhau
trong than coc va rat hiiu ich cho viéc thiét k€ coc
sau nay.

5. K&t luan

Thi nghiém O-cell giip danh gia kh& nang lam viéc
d&at nén. Cung cép day di cac thong tin cho viéc thiét
k€ méng coc ma thi nghiém nén tinh thong thudng
khéng thé cung cép dudc.

Ké&t qua do dac ti thi nghiém O-cell trén 2 coc
D2000, D1500, 8 cao trinh I&p dat strain gages, mbi
cao trinh 4 dau do strain gages. S6 liéu do dugc thiét
lap dugc dudng cong quy déi tai trong - do lun dau
coc tuong duong.

Su khac nhau tai trong - dé lun do dudc gila
chuyén vi tir O-cell di 1&n va tu O-cell di xuéng do vi tri
l&p dat O-cell. DPudng cong chuyén vi tai trong - o lun
dau coc chinh la quy déi tuong duong ti dudng cong
chuyén vi tai trong - dé lun cla mii coc va than coc.
Pudng cong chuyén vj tai trong- dau coc tuong duong
théng thudng sé xudt hién sau so v6i dudng cong
chuyén vi dau coc, béi vi thi nghiém O-cell la thi
nghiém kich hoat vi tri cac IGp dat vi tri O-cell trudc roi
dén cac vi tri trén than coc va dau coc sau O
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