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BAN TOM TAT

Nbi dung cua bai bdo nay nham trinh bay co s& tinh toan va phin mém thiét ké coc gia cb clng cua
cac tac gia theo phuong phap coc tiép can da bat dau duoc sir dung nhidu trén thé gioi. Giai phap thiét
ké nay voi nguyén ly can bang, phan b dong déu bién dang da kiém so4t tot phan bd ng suat, bién
dang dong déu va nho, dap Umg céc yéu cau, tiéu chuan khai thac cao cho cdc cong trinh quan trong
nhu duong ha cat canh sén bay, duong cao toc dudng dau cau dip cao, bii cang, bii chira container
xdy dung trén nén dit yéu dat hiéu qua cao, tién do thi cong nhanh.

ABSTRACT

This papers are aimed at presenting an analysing method and our soft-ware to design deep cement-soil
mixing columns which have been being widely used all over the world. This method based on the so-
called “balance rule” to equally redistribute stresses over structures have proved cost-effective, and
well applicable to such important constructions as aiport lanes, highways, approaching roads,
container ports...which are not only built up under soft ground conditions but also match high quality
control and utilizing requirements.

1. MO PAU ma van phai xir li chuyén tiép gitra cing va
mém.

Hién nay cung voi su phat trién kinh té cua Dé giai quyét nhimg van de trén, hién nay ta
dat nuge, nhu cau phat trién vé co s ha tang rat si dung gidi phap dat gia ¢b voi, voi -ximing,
16n va cép thiét, trong d6 nhu cdu phat trién ha ximang 1am coc gia ¢ sau, co thé két - hop hoac
tang giao thong, duong trén dat yéu bén vimg va khong két hop véi mong dirong gia cd voi, voi-
hiéu qua doi hoi phai nghién ctru, phat trién mot ximang, va ximang chiu ngap lut.
s6 cong nghé mai trong thi cong xay dung cong Trong bai bao nay, chung t6i tap trung di vé
trinh giao thong. dé klem soat dugc bién dang giai phap tinh toan, thlet ké, lap phan mém tinh
lan va 6n dinh & mot sé cong trinh giao thong toan cho coc dat gia cb clng co6 thé chéng trén
quan trong nhu dudng cao tdc, duong ha cét nén dit tot hodc treo trong dat yéu.

canh cla sin bay, dudng dau cau dip cao, bai

cang chira container hodc cdng hop bing ngang 2. CO SO GIAI PHAP THIET KE
duong trén nén dit yéu, ching ta thudng sur

dung cac giai phap thong dung nhu dém cat, 2.1 Cac nguyén li thiét ké chung
giéng cat, coc cat, bac thdm, vai dia ki thudt, san

giam tai BTCT trén nén coc BTCT. Nhitng cong Trong coc dat gia cd ¢ hai nguyén li thiét
ngh¢ da st dung thuong thi khé kiém soat dwgc  ké ing véi hai giai phap cong nghé khac nhau.

bien dang lan, va on dinh cong trinh, thoi gian - Nguyén li coc nua cimg hay coc mém:
thi cong keo dai hoac khong thé thi cong trén vat liéu dat gia ¢ thi cong coc nira cing co
dién rong, kéo dai theo tuyén duong nhu san cudng do chiu nén nd hong tu do, module bién
giam tai trén nén coc BTCT c6 gia thanh rat dat dang khong cao. Coc dét gia cb va vat liéu dét
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xung quanh coc khong gia cb dugc xem nhu mot
khéi 1am viéc dﬁ“)ng nhat, bién dang cua coc va
dat xung quanh coc xem nhu bang nhau, coc
khong lam viéc nhu coc chéng ma chi xem nhu
coc treo.

- Nguyén li coc cimg: vat liéu dét gia cb
thi cong coc cling c6 cuong dd chiu nén né hong
tu do, module dan hdi, module bién dang cao.
Trong cong nghé thi c6ng khi chiu tai ngang 16--
n co thé gia cd tang cuong dng thép thanh mong
& tdm coc gia cO.

Cac thong ) co hoc, tai trong phén bd cho
coc va cho dat nén xung quanh coc, kha nang
chiu tai, bién dang cua coc va dat nén khong gia
cd xung quanh coc rat khac nhau. Coc dugc thiét
ké tinh toan cho ca trang thai coc chéng va coc
treo.

22 Cac giai phap tinh toan theo phwong
phap coc tiép cian

Dbi véi cac cong trinh giao thong kéo dai c¢6
dic thu 1a tinh chit co li ciia nén dat yéu, chiéu
day céac 16p dét yéu 1a khong ddng nhat nén viéc
dam bao can bang bién dang dong déu 14 rat kho
dé dam bao tinh an toan khai thac nhu cong
trinh duong ha cat canh cua san bay, duong dau
cau dap cao va md cau, giita dudng va céng hop
ngang duong dat trén hé coc cimg, duong cao
tdc co yéu cau dic biét vé sy chénh lun. Vi thé
ndi dung cac giai phap tinh toan coc tiép can
gdm c6 nhu sau:

- Thay d6i chiéu dai coc gia c¢b dé can
bang bién dang giira duong va cac hang muc két
céu clng.

- Thay di chiéu dai coc theo tuyén cong
trinh khi cac chi tiéu co 1y va chiéu day cac 16p
dat yéu thay doi theo nguyén tic can bang bién
dang dé dam bao bién dang lun, d6 lan léch doc
theo tuyén cong trinh nam trong giéi han cho
phép.

- Tinh theo coc chdng khi chiéu day 16p
dat yéu nam trong khoang 4-10m.

23 Yéu ciu ciu tao theo phwong phap coc
tiép can

Coc gia ¢ ¢6 thé 1am viée theo coc chéng
hodc coc treo c6 duong kinh , mat d6 phan bd,
chiéu dai coc va chiéu dai doan tuyén khac nhau
dugc tinh toan thiét ké phu hop.
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Trén dau coc la mot ban mong béng vat liéu
dat, cat, soi, cudi, da dam gia ¢b ¢co dién tich,
chidu day, do cimg khac nhau duogc thiét ké cho
phu hop.
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Hinh 1: cau tao dién hinh mdt nén gia co.

Trén 16p ban méng la 16p mong, mat dugce
tinh toan thiét ké theo qui dinh hién hanh cho
16p moéng cung, ban cirng hoac mong mat duong
mém.

Gidi han cia bai viét nay 1a chua d& cap dén
anh huong cua thanh phan hoa hoc cia dat nén
dén két qua gia cd sau. Tuy nhién ¢ day xét dén
bién phap tinh toan sitc chiu tai cling nhu bién
dang lun cua hé gia cb sau, déng thoi mot
chuong trinh tinh toan duoc thiét 1ap dé phuc vu
cong tac kiém toan gia cd sau hodc nong nén dat
yéu. Stc chiu tai cua coc gia ¢d duge xac dinh
nhu sau.

3. SUC CHIU TAI CUA HE PUQC XAC
PINH THEO SU' LAM VIEC RIENG CUA
TUNG CQC GIA CO



R, =R, +LY 7,0 (1)

Ru Strc chiu tai cuc han cta coc gia co
Rpu Strc chiu tai mii cyc han cia coc gia co

T4 ma sat thanh cyc han cua coc gia )
h, Chiéu day phan t6
L Chu vi coc gia c¢b '
Sﬁ:c chiu tal mii phu thudc vao loai dat.
bat roi
R, =75.N.A; 2)

pu

Trong do N 1a s SPT trung binh 1d trén va 1d
du,éi mili coc.
bat dinh

R, =6.CA, 3)

pu

Trong d6 ¢ 1a luc dinh ciia dét nén.
Ma sat thanh bén cua coc tinh toan theo cac
cong thirc sau:

10.N
Toi = 3 “)
T4 =Chay(, /2 ®)

Stre chiu tai cho phép cho trudng hop coc gia ¢b
lam viéc don 1€ la:

1
0 :F_(n-RU)/Af (6)
s

4. SUC CHIU TAI CUA CQC GIA CO
XAC DINH THEO SU' LAM VIEC CHUNG
CUA HE CQC

1
0, = F—{qd A+ (g h LA, ()
S

0y Strc chiu tai cyc han dudi chan coc gia )
A, Dién tich d4y khdi qui uéc
7, Ma sat thanh cuc han theo chu vi khéi qui

udc

h, Chiéu day céc 16p phan t6
Ls Chu vi khéi qui uée

Tinh toan theo 161 giai cua K. Terzaghi

dy =l,.aCN.+i,.7.B,.N +i,.r,.D';.N,

®
Trong do
- Y
=1, =|1-— )
© ( 90)
0 2
i, = (1 - —j (10)
¢
[ Goc nghiéng cua tai trong
i/ Goc ndi ma sat ctia dit nén
a vatr f phy thudc ddy mong cong trinh
B
a=1+02—"2 (11)
b
B
[=05-02-"2 (12)
L,
N c
N, ¢ Caché 6 sirc chiu tai Terzaghi
N 7
¢ Luc dinh cua dit nén
7, Dung trong dat dudi day mong
7, Dung trong dat nén trén ddy mong
10.N
Ty = (13)
T4 =Chay q,/2 (14)
Stic chiu tai clia toan bd hé gia c6 sau
q, =min[q,,.q,, ] (15)

Kiém tra strc chiu tai cia dat nén
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a.P

Ge = < qa = min[qalﬂqaz] (16)
Af
Trong d6
a=1+ 6M (17)
L,.P

12 hé sb ké dén do 1éch tam cua tai trong

5. PHAN TO UNG SUAT DO TAI TRONG
NGOAI VAO CQC GIA CO

Ap sudt do tal trong vao coc gia cd phu
thugc vao dg cing coc gia cd, do cung dat nén
xung quanh coc gia c¢b va dit nén dudi miii coc
gia cb [2]. N6 duoc xé4c dinh theo cong thirc sau:

4, = H,-0, (18)
q, ung suét thing dung trong coc gia ¢b
M, hé sO tap trung Ung suit
o, 4p suit tiép xtc thiét ké dusi day mong
Hé s tap trung (mg suét:
n
= 19
o 1+(n-1)a, (19
Trong do
a = A (20)
p Af
E A +N
n= _p ( L 12 ) (21)
E, lav, A, +n
av 1o, (22)
oy )(1-20,)
H
A==+ (23)
d P
n, = o (24)
12 E2
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p
n,=—= (25
p2 E2 )
H,  Chiéu day 16p dét bén trén
H, Chiéu day 16p dat thi hai

d, duong kinh coc gia cb

E, module coc gia cb

E,,E, module 16p thir nhat va 16p tha hai
v,,v, hé sb poisson cia 16p thi nhit va 16p
thr hai

av, Tisb gia ting module theo huéng thang
dung do su lam viéc khong n6 hong. didu kién
bén cua coc gia cb

q, < f (26)

f. tmg suat cho phép cua coc gia co

6. TINH BIEN DANG LUN CUA HE
THONG CQC GIA CO

Xem khdi mong qui udc bién dang lin do
tai trong ngoai gobm dat dap va cac 16p ket cau.
Khi tinh bién dang lun ta ¢ thé tinh ca thanh
phan géy ra do hoat tai xe chay [4].

€, —¢€

S S — 0i 1i h

Z z 1+e,

Ung suat giy lan dud¢i day mong qui ude
tinh dén chan coc gia cd:
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B,.L

o'.=o,. B'Z-L?b (28)
Trong do

B', =B, +2.tan(4,, / 4) (29)

L', =L, +2.tan(¢, /4) (30)

7. THIET KE CHIEU DAI POAN GIA CO,
PUONG KINH COC VA MAT PO CQC
7.1  Chiéu dai doan gia cb

Chiéu dai doan gia cd phu thudc vao loai
hinh cong trinh la tuyén hay doan tuyén ngan.



Véi cac cong trinh la dudng dau cau dép cao
hay cong hop ngang dirong ta thiét ké chiéu dai
nay theo do déc doc va bién dang lan cua hé khi
chua gia ¢6, d6 chénh lin cho phép [4].
Chiéu dai doan gia ¢c6 La= 100S /i

Hay c6 thé dung gia tri nhé nhat cho chiéu
dai doan gia ¢6 Lamin=8m. Tuén theo cong thirc
sau:

La=8+(12/100)S
Trong do S tinh theo cm va La tinh theo m.

7.2 Chiéu dai, dwong kinh coc gia cb va
mét do coc

Chiéu dai, duong kinh ciing nhu mat do coc
gia ¢d duge xac dinh theo diéu kién strc chiu tai
va diéu kién bién dang lun ciia hé coc. Céc tiéu
chudn vé& khéng ché bién dang lin cia cong
trinh trong giéi han cho phép sao cho sau khi
duoc xt 1 hé két cu 1am viée dam bao céc tiéu
chudn cho phép theo qui dinh ‘hién hanh dbi voi
mong, mat duong cimg hay mem Nbi dung thiét
ké nay dwoc xir Iy trong phan mém di dugc cac
tac gia thuc hién.

8. THIET KE BAN MONG
Chicu day ban méng duoc thiét ké theo diéu
kién tng suat cho phép s€ dugc trinh bay ¢ mot
bai bao sau.
9. MOT SO KET QUA CUA PHAN MEM
Chuong trinh dugc viét bang ngbn ngir
Vb.Net trén nén FrameWork Ver 1.0. Co s¢ di

lidu trén nén Microsoft Access 2003.

Béng thong so dau vao:

Hi (m) I&%%l Value Unit
2.5 pat | 2.38 (C)
sét
2.5 Pat | 5.9 (kN/m?)
sét
Dung trong vl 16.2 | (kN/m3)
Dung trong trén v | 2027 | (kN/m’)
day mong tuong
duong
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S6 SPT N, 4 (Bia)
S6 SPT tr khoang | N, 10 (Btia)
1 d trén & dudi

mili coc

Luyc doc P |2602.5 (kN)
Momen M 0 (kNm)
Luc ngang H 0 (kKN)
Chiéu dai coc gia | L 5 (m)
)

Puong kinh coc d 0.2 (m)
gia cb

Heé s6 an toan Fy, 1.5

Chiéu dai vung Lg 5 (m)
gia cb

Chiéu rong vung | Bg 5 (m)
gia cb

Chiéu sdu dit ban | Dy 0 (m)
mong

S6 coc gia cd n 225 (coc)
Chiéu day 16p gia | H, 4.5 (m)
cb

Chiéu day 16p H, 0.5 (m)
dudi

Modul ciialésp 1 | E; | 5000 | (kN/m?)
Modul cialép2 | E; | 5000 | (kN/m?)
Modul coc giacd | E, | 90000 | (kN/m?)
Hé sb Poinson vy 0.35

16p 1

Hé s6 Poinson vy 0.34

16p 2

Cudng do nén F. 500 | (kN/m%
Do sau chia lop Zchia 0.5 (m)

Két qua kiém toan:

G.= 104.10 (kN/m?
qa= 172.28 (kN/m?)

qal =

qa2 =

Qa = Min(qar, qa2) =
a, = 0.28

n = 8.16

u, = 2.70

130.59 ( kN/m?)
R, = 19.65 (kN)
117.89 ( kN/m?)

117.89 ( kN/m?)

qp = 280.84 (kN/m’)

f. :333.33

Polin = 7.237 (cm)

10. KET LUAN




Giai phap thiét ké coc gia cb cimg theo
phuong phap coc tiép can da giai quyét dugc cac
van dé sau:

- Kiém soat phan bd mg suét, bién dang
ddng déu, giam thiéu dén muc t6i da kha ning
gdy lun léch, ddm bao an toan giao thong, tiéu
chudn khai thac dbi v6i nhitng cong trinh quan
trong kéo dai nhu dudng ha, cit canh cia san
bay, duong cao tdc, duong dau cau dip cao va
cac cong trinh tuwong tu.

- Giam duoc gi4 thanh dau tu, day nhanh
duoc tién do thi cong lién tuc.

Tang hidu qua dau tu do kéo dai tudi tho,
chat lugng khai thac, chi phi duy tu bao dudng
thap.

Do gi6i han cta bai bao nén mot so phan
ndi dung s& dugc trinh bay trong cac bai bao
sau.
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