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TOM TAT:

Trong tinh toan coc xi mang dat thi mot trong cac yéu to6 can dugc quan tam nhat do
chinh 14 d¢ ltn 6n dinh cta nén dat sau khi dugc gia c6 bang coc xi mang dat theo cac

phuong phap tinh toan khac nhau

Twr khoa: Coc xi mang dat, do lun 6n dinh trong nén gia c6 coc xi mang

ABSTRACT:

In the calculation of soil cement piles, one of the most important factors is the stable
settlement of the ground after being reinforced with soil cement piles according to different

calculation methods.

Keywords: Soil cement pile, the stable settlement in soil cement pile reinforced

foundation

1. Giéi thiéu

Trong tinh toan do lin 6n dinh trong
nén dugc gia cd bang coc xi mang dat, thi
yéu t6 dugc quan tim nhat chinh 1a d6 lin
on dinh cua nén dat s& giam nhu thé nao
sau khi nén dat dugc gia cd bang coc xi
ming dit theo cac phwong phap tinh toan
khac nhau thi d6 1an 6n dinh ciing s& khac
nhau. Tir cac két qua tinh toan d6 s& cho ra
phuong phap tinh toan d lin 6n dinh cho
tirng nén dat khac nhau.

2. No¢i dung nghién ctru
2.1 Pic diém cong trinh

Chiéu rong nén duong: 50m, Chiéu day
két cdu 4o duong 1,07m, Lép tao nham:
3cm, bé tong nhya hat min: Scm, bé tong

2

nhya hat trung: 7cm, cép phéi da dam loai
1 : 30cm, cip phdi da dam loai 2: 30cm, dat
nén dam chat k= 0,95 + 0,98, chiéu cao nén
dat dap: h = 5m, dung trong trung binh cia
két cau 4o duong: 7.~ 19,5 kN/m’, cat dap:
y =18 kN/m?, ¢ = 30° ¢=0, hoat tai twong
duong: g, = 10kN/m?, tai trong do két ciu
ao duong: q =y ,.h= }9,5.1,07220,87(kN/
m?), téiﬁ trong do cat dap: q,= 18.4=72 (kN/
m*). Tong tdi tic dung: q= q,+ q -+ q,;~
10+20,87+72=102,87( kN/m?)

2.2 Nén dit yéu duore gia cd bang coc
Xi mang dat

Poan duong duge xur 1y tor KM3+400
dén KM4+200 duoc st dung cot dat xi
ming dudng kinh D= 0,6m chiéu dai L_=
20m véi ham lugng xi mang 68 kg/mdai
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dé gia cb nén dit yéu, loai xi ming Fico
PCB 40.

Céc thong s6 ctia coc dat tron xi ming
nhu sau: Cuong d¢ tinh toan: q = 400(kN/
m?), cuong do chdng cit cua coc dat tron
Xi mang: C, o™ 9y/2= 200kN/m?, modun
bién dang cua coc dat tron xi mang: E_=
100q = 40000(kN/m?), gbc ndi ma sat cua
cdt dat tron xi mang: ¢ = = 40°, dung trong
tu nhién cua coc dat tron xi mang: y =18
kN/m3, hé s6 v cta cot dat tron xi mang:

v, = 0,2 kN/m’.

+ B4 tri ¢t xi mang dat nhu hinh sau:

1.0m

0.6m

Hinh 2.1 So dé bé tri coc xi mdng ddt.

+ B tri ludi 6 vudng: x=1m; y=Im. X:
1a khoang cach giita cic coc dat xi mang
theo phuong doc. Y: 1a khoang cach gitra
cac coc dat xi mang theo phuong ngang. Ta
co: Ty dién tich thay thé cua coc dat tron
X1 mang:

70,67
411

2
N ~ 0,283
b 4XY

M6 dun bién dang tuong duong cua
khéi gia ¢b duoge xac dinh theo cong thic
sau:

Etd= Ecol'ap+ (I-ap)'Esoil

=40000.0,283+ (1-0,283). 2000
= 12754kN/m?

Luc dinh twong duong cua khdi gia ¢d
duoc xac dinh theo cong thirc sau:

Ctd= Ccol'ap+ (l-ap)'csoil

=200.0,283+ (1-0,283).8
= 62,34 kN/m?

Goc ma sat trong duong cia khoi gia
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c0 duoc xac dinh theo cong thuc sau:

¢td_ col” p (1 a ) ¢s01l
= 40.0,283+ (1 -0,283).2,63

=13,21
Trong luong riéng tuong duong cua
khéi gia ¢b duoc xéac dinh theo cong thure
sau:

4 td= ycol'ap+ (l_ap)’ 7V soil
= 18.0,283+ (1-0,283).15,9
= 16,49kN/m?

H¢ s6 v twong duong cua khoi gia co
dugc xac dinh theo cong thuc sau:

Dtd_ Dcol p+ (1 a) vsoﬂ
=0,2.0,283+ (1-0,283).0,35

=0,31 kN/m’

2.3 Theo ti¢u chuin Viét Nam
(TCVN 9403-2012)

Do lan ciia cong trinh bao gdm do lun
ctia khdi gia ¢6 S1 va d6 1an cua phan dudi
khéi gia ¢b S2: Vay ta c6 d6 lun cia khoi
gia c6 coc dat tron xi mang la:

Ahxq
+(1-a,)xE,

S1=

axE

col soil

dbi voi 16p 1:
1.102,87
=———=0,8cm

12754

dbi véi 16p 2:
19.102,87

=15,32cm.
12754
Vay d6 1an cua khbi gia cb la:
S1=16,12 cm
Do ltn cua dat bén dudi khéi gia cb 1a:
A,
Y
Esoil
Trong do: 0, = 102,87kN/m2’

B =08,
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Bang 2.1 Bang két qua tinh lun theo phwong phap 16p tuong dwong.

Lo h Z E Ap.h.
D‘g’ ZB | | |5 | gavmy [P =R | S= ﬂ.%(m)
0,44 2 22 0,89 91,67 0,0130
0,48 2 24 0,86 88,58 0,0120
3 0,52 2 26 0,85 | 12000 87,55 0,0117
0,56 2 28 0,83 85,49 0,0114
0,6 2 30 0,8 82,4 0,011
0,64 2 32 0,78 80,34 0,013
4 0,68 2 34 0,75 | 10000 77,25 0,0125
0,72 2 36 0,71 73,13 0,012
0,76 2 38 0,67 69,01 9,2.10°
0,8 2 40 0,65 66,95 9.10°
0,84 2 42 0,63 64,89 8,8.10°
5 22000
0,88 2 44 0,59 60,77 8,2.10°
0,92 2 46 0,57 58,71 7,9.103
0,96 2 48 0,56 57,68 7,8.10°
D0 lan tong cong S, 0,164(m)

Vay do ltn téng cong:

S=16,12+16,4= 32,52 cm.

2.4 Theo tiéu chuin Trung Qudc

Do lan tong cong ciia mot cong trinh
dat trén nén gia c0 bang coc dat tron xi
mang bao gdm hai thanh phan d¢ lin S,
cua khoi gia ¢6 va do lin S, cua phan dat
khong gia c6 dudi cot CDM. Do lun tong
congS=S + 8§,

Do lun S, cua khdi gia cd duge xac
dinh theo cong thurc nhu sau:
o _BrR)L

1 2.k,

P,: ap luc trung binh tai dinh coc,

P,=102,87 KN/m’

P Ap lyc trung binh :[ai mili coc, ¢
xét anh hudng cua tng suat phu thém do
trong lugng ban than cua coc dét tron xi
ming va dat xung quanh:

¥, =8x0,283+59(1—0,283) = 6,49KN / m’,

= P, =P, +y,H =102,87+6,49x20
=232,6KN/m”,
L: Chiéu dai coc, L=20 m,

) E ;: M6 dun bién dang cua than coc va
dat xung quanh, E , = 12754 KN/m?

= D0 lun S, tinh todn nhu sau
_ B+ AL
2,
~ (102,87 +232,6).20
a 2x12754

= Dcf)’ lan tong cong theo quy trinh
Trung Quoc 1a: S =S +S, = 20,46+ 16,4

= 36,86 (cm)

2.5. Tinh toan dé lin 6n dinh ciia nén
dat theo phwong phap phan tir hiru han.

Si

=20,46(cm)

a. Thong so6 dau vao

St dung phan mém Plaxis 2D-V8.5 dé
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mo phong va tinh todn d¢ ltn ctua nén sau
khi gia c6 bang cot ximang - dat. Poan nay
co dac diém nhu sau:

Chiéu rong nén dudong dip: Bn = 50
(m), chiéu cao nén dép trung binh la: 5m,
d6 déc mai taluy nén dap: m, = 2, dung
trong vat liéu dip: , hoat tai HL93 q, =10
(kN/m?), tai trong do két cu 4o dudng:
Uso duimg_ Voo duomg’ hao duong_ 19,5x1,07 ‘20’87
(kN/m?), coc xi mang dat c6 : chidu dai
L = 20m, duong kinh 0,6 (m), ham lugong
68kg/md, cu li coc: ddi voi nén dudng thi
a=1 (m).

Dung mé hinh dan hdi déo Mohr-
Coulomb cho ¢4t CDM. Phuong phap phan
tr hitu han dugc tac gia su dung tinh d6 lan
cb két 1a phan mém Plaxis 2D- V8.5 chuyén
tinh nén moéng cho cac cong trinh xay dung.
D6i vai bai toan tinh lin theo Plaxis tac gia
s& kiém chtng véi két qua giai tich dé so
sanh su sai sd cia hai phuong phap nham
khang dinh d6 tin cdy cua phuong phap
giai tich. Phan mé phong tic gia mé hinh
hoa coc dit tron xi ming thanh phan tir dat
bién dang phang theo nguyén tic cin bang
ty dién tich thay thé.

Bé rong qui dbi: B = ap.Y =0,283 x 1
=0,283m
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b. Thiét Iap m hinh bing Plaxis 2D-V8.5:

Budc 1: Thiét lap tong thé bai toan,
Budce 2: Hinh dang md hinh, Budc 3: Khai
bao vat li¢u, Budc 4: Khai bdo tai trong,
Budc 5: Chia ludi phén tur, Budc 6: Xac lap
muc nude ngdm, tinh toan ap luc nude 16
rong, trong lugng ban than, Budc 7: Thiét
1ap cac giai doan tinh toan, Budc 8: Chon
diém, Budc 9: Tién hanh tinh toan, Budc
10: Xem va xuat két qua.

¢. Cac giai doan thi cong nén duong

Giai doan 1: Vét bun 16p dat hiru co
day tdi thiéu 0,5m, Dip 16p dém cat den tao
mit bang thi cong cho cac may moc, thiét
bi thi cong vao cong trudng, chiéu day dém
cat trung binh 0,5m, Giai doan 2: Thi cong
coc ximang — dat, Thoi gian chd ninh két try
dat: 1 thang, Giai doan 3: Pap nén dudng
bang cat den timg 16p dam chat, mai taluy
dap %, Thoi gian dap nén duong du kién
khoang 2 thang, Giai doan 4: Thi cong va
hoan thién cac 16p két cau mat duong. Thoi
gian khoang 1 thang.

d. Két qua phan tich do lin nén
dwong bang Plaxis 2D-V8.5

Sau khi tién hanh phan tich bai toan
bang Plaxis 2D-V8.5 ta thu dugc két qua
nhu sau:

Hinh 2.2 Mé hinh tinh todn theo phuong phdp phén tir hitu han
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VYertical displacements
Extreme Uy -290,70%10 ¥ m

Hinh 2.3 Két qud tinh todn theo phuong phdp phdn tir hiru han
Nhan xét: Theo két qua tinh toan thi d6 lun cua nén dét gia c¢6 khoang 29,1 cm
2.6 Do lin on dinh ciia cong trinh theo phwong phap Asaoka

Theo phuong phap ctia Asaoka, d6 1an cuia nén tai cac thoi diém khac nhau ¢6 quan
h¢ nhu sau: S, = B, +tan 5,5, ,

S, S,
Do lan ciia nén tai cac thoi diém khac nhau theo phuong phap ciia Asaoka

Trong d6: S,, S, ,: @ lun ctia nén tai thoi diém tvat , A, : Tham s6, voi nén dong
nhét coi nhu 1a hang sb, tai thoi diém 1=%: S =S =S _ =S5, .Taxac dinh d6 lin 6n
dinh ctia cong trinh theo 1y thuyét ciia Asaoka

2.2 Bang két qua quan tric lun

Songay | 0 |43 |50 |57 |64 |71 |78 |85 | 92| 98 | 105|112 119

D¢ lun tai
timdwong | O |18 | 35 | 51 | 65| 79 | 93 |102| 111 | 118 | 121 | 124 | 126
(mm)
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100 150 200 250 300 350

Si-1 (mm)

Hinh 2.4 Dé Itin 6n dinh ciia nén theo
phuong phdp Asaoka

Nhan xét: Két qua quan tric lun tai
hién truong theo phuong phép Asaoka thi
do lun cua nén cong trinh khoang 27,5 cm

Tong hop két qua tinh lun cia cong
trinh theo cac phuong phéap khac nhau:
Bang 2.3 Két qua tinh toan ltn 6n
dinh theo cac phuong phép khac nhau
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3. Két luan

- Trong 2 phuorng phap tinh toan d6 lun
6n dinh cta nén gia cd bang coc xi mang
dat cua Viét Nam va Trung Qudc thi tinh
toan theo phuwong phap Trung Qudc cho két
qua 16n hon do ¢ xét dén anh huong cua
tmg suit phu do trong luong ban than coc
xi mang dét

- Két qua tinh lun theo phuong phap
Asaoka cho két qua nhé hon so véi két qua
tinh todn theo phuong phap giai tich va
phuong phéap phan tir hiru han, nguyén nhan
dan dén sy sai khac d6 co thé giai thich nhu
sau: Cac thong sb dia chét cong trinh phuc
vu cho thiét ké thuong c6 xu hudng thién vé
an toan. Do lin 6n dinh tinh toan theo cac
phuong phap 1y thuyét thuong dwoc tinh
toan trong truong hop tai trong cong trinh
16n nhét do d6 d6 lun cua cong trinh duoc
tinh toan trong trudng hop bat loi nhat. Khi

PP tinh | Viét Trugg Plaxis Asaoka | duan trac do 1an 6n dinh cong trinh chi dugc
toan | Nam | Quoc | 2D gia tai trong mot khoang thoi gian nhat dinh
Do lun nén do lun thuong cho gid tri nhd hon cac
(cm) 32,521 36,86 | 29,1 27,5 phuong phap giai tich khac.
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