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TOM TAT

Gia c6 nén dat yéu bang coc da 1a mot trong nhiéu phuong phap pho bién dé xir Iy
nén dat yéu. Tuy theo dac diém c4u tao dia chat, kha nang chiu tai va tinh kinh té cua tung
loai cong trinh, phuong 4n gia cd nén dat yéu phu hop nhat dugc str dung. Trong bai bao
nay, cac tic gia da phan tich strc chiu tai coc d4 (cho coc don) cho cong trinh nén kho &
Pong bang song Ciru Long bing cic phuong phap tinh toan phd bién nhu Vesic (1972),
Greenwoood (1970), Vitkar (1973), Bachus (1983) va Plaxis 3D Foundation. Két qua
phan tich tir cic phuong phéap néu trén duoc ding dé so sanh véi két qua nén tinh hién
truong. Dua vao két qua nghién ctru, cac tac gia phan tich danh gia duoc co ché pha hoai
thuc cua coc da dudi tac dung cua tai trong.

Tir khéa: Coc da, phuong phép phan tir hitu han, stc chiu tai, gia cd nén dit yéu

ABSTRACT

Soft ground reinforced by stone column is one of the typical methods for soft ground
improvement. Depending on the characteristics of geological structure, the load-capacity
and economic efficiency of each type of construction, the most effective solution for soft
ground reinforcement has been used. In this paper, the authors analyzed the load-bearing
capacity of stone columns (single pile) for warehouse foundation in Mekong Delta by
widely used methods such as Vesic (1972), Greenwoood (1970), Vitkar (1973), Bachus
(1983), and Plaxis 3D Foundation. These results were used to compare with those from
the field static test. Based on the results of the study, the authors assessed the failure
mechanism of the stone column subjected to the load applications.

Keywords: stone column, granular, plaxis 3D foundation.
1. PAT VAN PE

Coc da noi chung nhu: coc cat, coc
da... 1a mét trong nhiing giai phap gia co
xur Iy nén dat yéu duoc st dung dau tién

trong trong viéc giai quyét nhimg bai toan
dia ky thuat xay dung cong trinh trén nén
dat yéu, 1a mot trong nhimng giai phap hitu
hiéu va kinh té cho nhiing khu vuc dat cong

nim 1935 va phat trién manh mé& & cic
nuéc My, Canada va Chau Au vao nhiing
nam 1950[1]. Coc da dong vai tro quan

trinh trén nén dit yéu co bé day khong 16n.
Coc da duoc cam vao trong ving dat yéu
bang phuong phéap rung dong khac nhau va
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duogc van dung linh hoat cho nhiing ving
dat yéu co cudng d6 khang cit nho phan bd
tir 15 kPa dén 50 kPa, nham lam ting kha
nang chiu tai cta dét nén, giam d¢ Iun nén
khi xdy dung cong trinh ciing nhu phan b
lai g suét trén coc va nén dat yéu[5].

Ngoai ra, dya trén co so 1y thuyét tinh
toan, phuong phap mé phong bang phan
mém thi tac gia cling ap dung tinh toan cho
cong trinh thyc té tai Viét Nam da su dung
cong nghé nay thi cong gia c6 dit nén.
Pong thoi tir két qua tinh toan dé tac gia
cling dua ra cac két luan va kién nghi khi
st dung cong nghé thi cong gia cb nén dat
yéu bang coc dé cling nhu co s& tinh toan
t01 uu nhit cho phuong phap xur ly nén dat
yeu bang coc da khu vuc dia chat Pong
bang séng Ctru Long.

2. PHUONG PHAP XAC PINH
SUC CHIU TAI COC PON

Khi coc chiu tai riéng 1€, dudi tdc dung
cua tai trong coc c6 khuynh huéng pha hoai
phinh ra hai bén véi chidu dai viang phé
hoai tir 2 + 3 lan duong kinh coc d4 (2D
+ 3D)[2][3]. Khi d6 sy pha hoai xay ra du
cho coc treo trong dét yéu hay 1a coc chong
lén dat tot. Khi coc pha hoai phinh ngang
thi ap luc dat dat xung quanh coc duge xem
la ap lyc dat bi dong cua dat ¢ trang thai tdi
han. Tuy nhién co ché pha hoai con dugc
xdy dyng dya trén cic co ché pha hoai khac
nhau nhu: pha hoai phinh ra hai bén, pha
hoai trugt hay pha hoai choc thung va ciing
c¢6 nhiéu tac gia nghién ciu va xay dung
phuong phap xac dinh trang thai t&i han
ctia cac co ché pha hoai.

2.1. Sire chiu tai coc da theo Vesic (1973)

1+ sin <ps)

Guit = [C. F;‘, + qu’](l — Sin(p
S

Theo quan diém tinh toan nay thi sirc
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chiu tai cuc han coc phuy thudc vao luc dinh
quanh than coc, goc ma sat vat li¢u ¢ , ing
suét chinh dang huéng g = 2592795 3 cac
ham sb phu thudc goc ma sat trong ctia khdi

truvachisodocimg ] = E
[3] [2(1+V).(c+qtane,)]
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Hinh 1: Biéu dé xdc dinh hé sé Fcva Fq

theo Vesic (1973)
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Hinh 2: Co ché pha hoai cdt Vitkar 1978

2.2. Stre chiu tii coc da theo VitKar
(1978)

Strc chiu tai cuc han coc da duoc xac
dinh theo co ché pha hoai cat theo tac gia
Vitkar (1978) dé xuit:

il
Quit = EyCBN + cN; + Dfy N,

Trong do hé s6 N, N, N, dugc xac dinh
theo do thi. Ngoai ra co che pha hoai phinh
ra xuét hién tai d6 sdu 2 dén 3 lan duong
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kinh coc dwgc dé xudt boi Barksdale va
Bachus (1983). Khi I, <30 thi kha nang chiu < N <22va trong tinh toan lay N =22 [5].
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tai coc tinh theo cong thirc ¢ , = ¢.N khi 18
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Hinh 5: Xdc dinh gid tri N, N, theo @, va D/B
2.3. Co ché pha hoai theo dé¢ xuit 1+sing,
clia cac tac gia e = (O-rO + 400) . ,o =K .
l-smngp, >~ >
Theo Greenwood (1970) dudi tac 1+ sin
dung tai trong coc dd bi pha hoai theo co  (tai gitta 16p dat gia cd), K, = 7.(05[2].
ché phinh ra theo diéu kién 2D<z<3D ) . ljsnj Ps

sac chiu tai cuc han duoc xac dinh
9 = (}/CZ‘KPC-F 20\/K7W)+Kpcq, voi q 1a tai
trong bé mat. Clng tuong ty nhu
Greenwood, Huhges 1974 ciing dé xuét
cong thire xac dinh co ché phd hoai va
khi d6 strc chiu tai cuc han
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plaxis 3D Foundation

Str dung phin mém Plaxis 3D Foundation
véi md hinh Mohr Coulomb (MC) md
phong diéu kién lam viéc coc da dé phan
tich strc chiu tai va co ché pha hoai cua coc
da [6][7].
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3. UNG DUNG COQC PA GIA CO
NEN DPAT YEU CHO NHA KHO O
PONG BANG SONG CUU LONG

VIFON II 1a mét trong nhitng du é4n da
str dung phuong phap gia ¢d nén bang coc
da ¢ Viét Nam dugc khoi cong 12/2010.
Pay 1a cong ty ché bién thuc pham hang
dau Viét Nam. Cong trinh dat tai khu cong
nghi¢p Hai Son, xa Dtc Hoa Ha, huyén
buc Hoa, tinh Long An, khoang 40km
huéng Tay — Bic TP. H6 Chi Minh. Dién
tich cong trinh 64.000m?, trong d6 dién
tich xay dung chia Iam hai hang muc chinh
la 32.000m?.

3.1. Tong quan dia chit cia cong
trinh

Pong Bang song Ctru Long - Viét Nam
1a ving do phu sa bdi tich, bao gdbm nhirng
16p sét yéu ¢ két thuong, su phan ting cua
cac 16p thau kinh cét, bun. Muc nuéc ngam
phan b trong khoang 10m tir mat dat tu
nhién. Khu vuc dia chit tai nha may Vifon
IT cing khong ngoai 1¢. Qua trinh khao
sét thiét ké duoc tién hanh khoan khao sét
12 h6 khoan, 17 thi nghiém SPT va 19 thi
nghiém CPT. Pic diém dija chat dién hinh
tai hd khoan BH-10 ctia cong trinh Vifon I
duoc tong hop nhu sau:

-Lép 1: Sét xam tring - nau do, vang
déo mém chiéu day trung binh 3.3 (m).

- L6p 2: Sét xam trang, trang thai déo
ctng, chiéu day trung binh 3.2 (m).

- L6p 3: Sét pha, xam tring —déo cung,
chiéu day trung binh 6 (m).

- Lop 4: Cat pha nau trang thai déo,
chiéu day trung binh 21.5 (m) chua két
thuc.
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3.2. Phwong phap thi cong coc da

Theo ciu tao dia chit khu vuc thi céac
chuyén gia dia k¥ thuat thi cong coc da
c6 duong kinh 0,650m, dai 3.3m, bd tri
lu6i 6 vudng khoang cach tir 1.7m dén
2.5m trong ving dét sét yéu bao hoa nudc
nham ting stc chiu tai ctia nén ciing nhu
giam d6 Itn nén nam trong giGi han st
dung trong 50 nam. Sau khi thi cong coc
d4 xong tién hanh gia tai trude véi cap tai
bang cip tai st dung. Tong chiéu cao 16p
cat gia tai 2.3m, gia tai thanh tung 16p.
Cong trinh dugc chia ra lam nhiéu ving
gia tai va tién hanh quan tric lun, chiéu
dai trung binh coc sau khi thi cong 3.14
(m), duong kinh 0.754m.

Hinh 7: Thi nghién nén tinh hién truong
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3.3. Tinh toan swc chiu tai coc da
theo phuwong phap gidi tich

Trong ndi dung nay, cac tac gia tap
trung tinh toan kha ning chiu tai ctia nén
gia ¢b bang coc d4 ciing nhu kha ning chiu
tai cua coc theo cac phuong phap giai tich
khéac nhau. Tt d6 c6 nhitng danh gia chung
vé kha ning chiu tai ctia coc da khi xur 1y
gia ¢ nén theo co ché phd hoai phu hop
cho coc da.

e Wl

MNN: -0.5m

.
Lop (]
gia co ”we
gl
2=
=2

Stone
column

- 3.8(m)

Hinh 8: So dé tinh todn stic chiu tdi coc dd (coc don)
Béng 1: Két qua tinh toan theo céc tac
gia va co ché pha hoai tuong Gng
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Coche | pp vac ainh scT | SUC chiu
pha e ilan tai cuc
hoai T han P

Greenwood (1970)| 17.5 (tan)

Vesic (1972) | 19.4 (tan)

Phinhra| Hughes (1979) | 16.1 (tin)
Barksdale va £

Bachus (1983) | 102 (&n)
. Vitkar va Nadhav £

Cat (1975) 10.55 (tan)

3.4. Tinh toan kha niang chiu tii coc
bﬁng phﬁn mém Plaxis 3D Foundation

Do coc da 1a dang coc thoat nudc nén
tdc gid st dung mo6 hinh Mohr - Coulomb
(MC) dé phan tich kha nang chiu tai cua
coc don. Dung tim bé tong cbt thép day
0.3m, dién tich 0.9m x 0.9m dat 1én trén
dau coc co duong kinh D = 0.754m, tai tac
dung 1én dau coc 1a 35T va thong sb tinh
toan nhu bang sau:

Béng 2: Thong s6 cho mé hinh MC trong phan mém Plaxis 3D Foundation

Lép dat Bé tong Ssz:i;léi)’ Sét, déo cing Sét Ezs’gdéo Coc da
Y. (kN /m’) 25 18.54 19.75 20.03 20
y, . (kN /m) - 18.97 20.05 20.48 20
k, (m/day) - 3x10* 6 x10° 12 x10° 100
k, (m/day) 10 1 x10+ 3 x10° 4 x10° 100
E (kN/m?) 2.65 x107 2400 12500 14400 48000
¢ (kN /m?) - 16.59 252 242 0.1
o(") - 8058 20025 24939 400
v 0.15 0.35 0.3 0.3 0.3
y ; 0 0 0 10°
Chidu day (m) | 0.9x0.9x0.3 3.3 3.2 6 3.3
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Hinh 9: Mé hinh tinh todn va két qud phdn tich tdi trong va dé lin theo Plaxis 3D Foundation

Nhan xét: Gia tri Sum — Mstage = 1
tuong mg cap tai 35T.

Ttr biéu do tai trong - chuyén vi phan
tich bang phan mém tinh todn phan tir hitu
han Plaxis 3D Foundation (Hinh 9) tac gia
xdc dinh stre chiu tai P theo TCVN véi
tong chuyén vi bang 1/10 dudng kinh coc.
T biéu d6 quan hé ta c6 S = 7.54cm twong
img P = 0.754 x 35 =26.39 (tan).

3.5. Phan tich kha nang chiu tai coc
da theo két qua nén tinh tai hién truong

Sau khi két thac qua trinh thi cong coc
tai hién truong, thi nghiém nén tinh coc
hién truong dugc thyc hién dé danh gia suc
chiu tai ciia coc da. Cong tac gia ¢6 dau coc
duoc thuc hién bf?lng mot tim bé tong cdt

thép c6 kich thudc 0.9m x 0.9m, cé chiéu
day 0.3m.

Theo 1y thuyét phan tich co ché pha
hoai cta coc da thi coc don pha hoai theo
3 co ché co ban: pha hoai phinh ra, pha
hoai cét (truong hop coc ngin) va pha
hoai choc thung. Tur két qua thi nghiém
hién truong tac gia tinh toan kha ning chiu
tai coc theo mo hinh thi nghiém ban nén
hién truong. Thong qua két qua ban nén
tac gia tinh toan kha nang chiu tai ctia coc
da cho truong hop coc don. Trong d6 qua
trinh thi nghiém dugc chia lam 6 cép tai
nén: 33(kN), 66(kN), 133(kN), 165(kN),
199(kN) tuong ung ap luc tor ban nén la
40.7(kN/m?), 81.5(kN/m?), 164.2(kN/m?),
203.7(kN/m?), 245.7(kN/m?).

Load (tons)
0 5 10 15 20 25

[

N

Settlement (mm)
>

7

%}
=

03 7

025 >

02

015

(60 - S10)
.

01

\

005

\

0 vl
0 50 100 150 200 que 250 300
q (kKN/m2)

Hinh 10: Két qua xdc dinh strc chiu tai cu'c han cia coc theo két qud nén hién trudng theo quan hé
(Sso - 510) vaq

Dién tich tAm nén
S=0.9x0.9=0.81 (m?).

Ttr d6 thi cho két qua ap luc cuc han

theo két qua nén hién truong q, = 2185
(kN/m?), tir d6 tac gia tinh toan kha nang

chiu tai gidi han coc da:
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Hinh 11: Bi€u dé6 so sdnh kha néng chiu tdi coc dd
dudidang coc don

4. KET LUAN

Tir cac két qua phan tich, tinh toan sirc
chiu tai cuc han cua coc dé theo cac co ché
pha hoai va nén tinh hién truong duogc tac
gia biéu dién trén cing mot biéu d6 nhu sau:

Két qua tinh toan sic chiu tai cua
coc da cho sai sO0 lon nhat khi phan tich
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bang phuong phap phan tir hitu han (bang
phan mém Plaxis 3D Foundation) va bang
phuong phap nén tinh coc bé téng cdt thép.
Sai sb giira cach xac dinh nay va két qua
nén tinh hién truong 13 khé 16n (sai s 1én
dén 170%). Vi cach xac dinh nay dua trén
co ché pha hoai nén dit xung quanh coc,
trong khi thuc té coc bi pha hoai cit.

Trong cac phuong phéap giai tich thi
phuong phép cua Vitkar va Nadhav (1975)
cho két qua kha phu hop véi két qua nén
tinh hién truong (sai s6 7.6%). Mat khéc
trong cac phuong phap giai tich thi phuong
phap ctia Vesic (1972) cho sai s6 16n nhat
(sai 1éch véi két qua nén tinh hién truong
104%). Tur két qua phén tich trén, c6 thé
két luan ré“mg co ché phé hoai thyc té cua
coc d4 tai hién trudng gan voi dang pha
hoai cit.
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