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t o m t At

C ong tn n h  dap tren nen dat yeu thuong co  nhieu van de nhu lun, tru ot qua gioi han. T ro n g  nhung  

nam gan day co  m ot loai giai phap x u  ly nen, goi la “sir ket hop vai dja kv thuat va dat dap tren nen 
c o r  "d u g c sir dung. Hien nay d£ img xir cu a h e nay da co  nhu n g kel qua nghien ciru cu a nhieu tac  gia  

nuoc ngoai; bai bao phan tich cor so  ly thuyet cu a giai phap va dua vao thi nghiem  tren  m o hinh th u c te 

da rut ra nhung ket qua co  the giup ngutn thiel k£ tham  khao trong x u ly  cac  con g tnnh tren dat veu.

T il khoa; Chuven tiep tai, do lun, cong tnnh dap tren nen coc, cung vom.

1. BAT VAN BE

Trong dieu kien kinh te ngay cang phat trien 
cung vcri xu huong cong nghiep hoa hien dai hoa 
nhi£u nha may, xi nghiep dupe dau tu xay dung cr 
nhieu tinh, thanh trong ca nuoc, dac biet nhu cau nay 
cang tang nhanh 6 cac tinh dong bang song Cuu 
Long. Voi cau tao dia chat la dat yeu, co noi day den 
30 - 40 m can co rat nhieu giai phap nghien cuu xu ly 
nen cho cong trinh xay dung tren vung dat nay.

Co rat nhieu giai phap xu ly van de nay nhu cot 
dat gia co xi mang, coc cat, bac tham ket hop gia tai 
truoc, bang bac tham ket hop bom hut chan khong, 
bang coc be tong cot thep va san giam tai, cot dat 
tron xi mang ket hop be giam tai be tong cot thep... 
Tuy nhien cac giai phap xu ly nen tren mat nhieu thoi 
gian phai cho lun rat lau va phai bu lun sau nay. 
Trong nhung nam gan day giai phap xu ly nen moi 
“Sir ket hop vai dia ky thuat va dat dip tren nen coc ” 
can duoc quan tam de cac don vi tu van va thi cong 
nghien cuu ling dung.

2.ararLYiM JYfr

2.1. thuy& hi£u ung v6m

Terzaghi (1943) da phat hien hien tuong cung 
vom trong dat thong qua hinh anh cung vom tir cua
sap. Terzaghi da xay dung mo hinh trong hinh 1.

Phuong phap Nordic Guideline phan tich cung 
vom trong dat theo dang hinh nem duoc d£ nghj

1 Khoa Xay d\mg, Truong Dai hpc Tien Giang 
: Khoa Xay dung, Truong Dai hpc Bach khoa Thanh ph6  

Ho Chi Minh

boi Carlsson (1987), theo phuong phap nay goc tao 
thanh cung vom la 300 nhu hinh 2.
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Hinh 1. M6 hinh phan tich cung vdm cua Terzaghi
Qohn Wily and Sons, 1943).

Hinh 2. Hinh n£m cua kh6i d& ( Syawal Satibi,
Martino Leoni, 2007).

22. Su truyen tai

Su truyen tai trong ngoai va tai trong cua khoi 
dap theo nguyen ly phan bo tai tr<?ng dugc the h#n 
trong hinh 3.
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Hinh 3. Su truyen tai (trgng lugmg ban than, tai 
trQng ngoai) l&n n£n dat

(B. Le Hello, B. Chevalier, G. Combe, P. Villard, 
2004).

He so tap trung ung suat: Do su phan bo tai 
trong nen tren dau coc nhan dugc ung suat tap trung 
lom hon nhieu so voi ung suat phan bo tren nen dat 
yeu. Xet he so tap trung ung suat dau c q c  do nhieu 
tac gia dua ra.

Theo McNulty (1965) va Kempton (1998) 
(Syawal Satibi, Raymond van der Meij, Martino 
Leoni, 2007):

He so tap trung ung suat phu thuoc vao bieu 
thuc sau:

P = (1)
yH + qQ

Ap luc dung trung binh phan bo len vai pb.

Tai trong trung binh ngoai phan bo tren nen dip
Qo

Khi /7 = 0 :Xuathiencungvomhoanchinh.

Khi p  = 1 : Khong xuat hien cung vom.

Trong luomg ban than dat dap y.

Theo Han (2003) (Syawal Satibi, Raymond van 
der Meij, Martino Leoni, 2007):

Danh gia he so tap trung ung suat thong qua 

bi£u thuc sau: n = —  (2 )

V6i <j c : ung suat diing phan bo tr&n dau coc, <j s : 
ung suat dung phan bo trfen dat giua hai coc.

IM O H fe illilllf t l

Til tru**

K#t cii ii Mtfnf BTCT
Lip cat Up vii fla kf tluJt

- Oifn trvyCi tai

Hinh 4. Mo hinh dap tren c q c  k£t hgrp vai dia 
ky thuat

(Syawal Satibi, Raymond van der Meij, Martino 
Leoni, 2007, B. Le Hello, B. Chevalier, G. Combe, P. 
Villard, 2004).

Su hinh thanh cung vom:

Cung vom

V  /  X  /
\  /  ■ \  /

Hinh 5. Su hinh thinh cung v6m

(Syawal Satibi, Raymond van der Meij\ Martino 
Leoni, 2007, B. Le Hello, B. Chevalier, G. Combe, P. 
Villard, 2004).

3.1. Kha n£ng keo c&ng vai khi gia tai

3.1.1 Theo Tieu chuan Anh BS8006 (1995)

rp
W T  ( s  - a )

2 a
(3)

T^ Luc keo trong vai tren lm; Wf. Tai trgng 
thing dung phan bo tren vai giua cac coc; e : Bi£n 
dang dai (%) cua vai dia ky thuat

Phuong trinh:

Trp=as(s-a)Q (4)

cy Ung suat do dat dip gay ra trong vai; H: He so 
khong thu nguyen lien quan d&i bien dang tech cua 
vai; s :  Khoang cach giua hai c q c ; a: Kich thuoc canh
CQC.
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/Q = ~ 
4

2y (s - a) ——  + ------ (5)
(s-a) 2y 

y. Do vong cua vai Qohn Wily and Sons,
1943)

3.1.2. Theo Z aeske (2001) va Kem pfer (2002)

Hinh 6 . Thi& lap phucmg trinh vi phan dudmg ung 
suat (H.-G. Kempfert, 2008)

Phuong trinh vi phan duoe thiet lap:

(6)
dx H  H

Voi

H

2 ‘l J l + < * ‘w ) 2 .dx + 2 J\ J l  + d 'p  7  dx - lg (7)
0
2 f ( / + ''2 i  ) 2 ) d x +  2 . \ ( l  + ( z l  >2 ]  dx 

g \  ( V P )

Trong do

a,.rx /L,
>wM=\w*W +\w e W H F

V

’ / x ( V *
V W = V  Ai.we -A2,we\
Luc keo cua vai khi gia tai.

0£x£i
(8)

S ( x )  = e(x)/J  = H .y jl + z 2 ( x ) (9)

3 2. K£t qua m6 hinh thi nghi£m trong phdng cua 
Zaeske (2001)

Zaeske (2001) da thi nghiem d£ ki&n chung 
hi£u ung vom vdi ty 1$ 1/3 so v6i kich thuoc that gom 
04 c q c  trong dat yeu, ben tren dau coc trai mot lop 
vai dia ky thuat da lap cat co chi£u day thay doi 0,35 
m va 7 m. Tac d6ng tai phan bo d£u tren mat lap cat 
lan lupt la 20 kPa, 54 kPa, 104 kPa, cac ung suat phan 
bo trong lap cat va tr£n dau c q c  dupe ghi nhan boi 
cac dau do ung suat. K£t qua thi nghiem dupe ghi 
nhan nhu bieu do sau:

Hinh 7. K£t qua thi nghiem mo hinh thi nghiem 
Zaeske (2001) (H.-G. Kempfert, 2008)

4. 1H N O B W in i TRUONG

4.1. Mo hinh thi nghiem hi£n tnrtmg

Mo hinh duoc xay dung tai khu dat rong co 
giao thong thuan tien co lap dat yeu phu hap vai 
giai phap xu ly nen nhu tren, vai 16 c q c  be tong 
cot thep co cap do ben B.20, chieu dai coc L = 14 
m gom 02 doan moi doan 7 m. Vai dja ky thuat 
loai det cuong do cao, kha nang chiu keo dat 1 0 0  

kN/m do gian dai toi da dat 10%. Cat dap la cat 
hat to. Cat dap gia tai la cat mjn co ya  = 16,5 
kN/m3, chieu cao dap dat 4 m nhu hinh 8 , 9.

Hinh 9. Mat b&ng m6 hinh thi nghiem thuc tgi hi£n 
trudmg.

Mo hinh su dung cac thi£t bj do ung su£t, do 
ap luc nuoc Id rdng dupe ch£ tao v i ki£m chung
muc do chinh xac tai phong thi nghifm co  hoc 
cua Truong Dai hpc Bach khoa Tp. Ho Chi Minh.

4.2. K£t qua mo hinh thi nghiem hi£n trudog

4.2.1. Do ling suat phan bd
Vi tri dat cac thi£t bi do ung suat dupe th£ 

hien trong hinh 10 a, b.

M$t cat md hinh thi nghiem thuc tai hi$n 
trudng
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ctO P*9t C*

20}  30C 2CQ

51 P z f e r ; |P< hfj t?i?—*«f|

P*3

k>a
8o\

900

a

tren lop vai dia ky thuat.

Ps4 la dau do ung suat dat tren dau coc do ung 
suat dung theo phuong ngang.

Ps8  la dau do ung suat dat cach coc1 1 khoang cach coc 
nhung tren lop vai dia ky thuat.

PslO la dau do ung suat dat tren dau coc nhung 
tren lop vai dja ky thuat.

Psl4 la dau do ung suat dat trong lop cat dap
Ps7 la dau do ap luc nuoc lo rong dat tai giua nam tren dau coc 0,4 m. 

khoang cach 0 2  coc. ps l l  ]a daU do ling suat dat trong lop cat dip
Ps3 la dau do ap luc nuoc lo rong dat tai giua tam nam tren dau coc 0,8 m.

04 coc. ps 6  ]a ctau do ung suat dat trong lop cat dip nam
Ps9 la dau do ung suat dat tren dau coc nhung tren dau coc 1,2 m. 

duoi lop vai dia ky thuat. ps 2  la dau do ung suat dat trong lop cat dip nam
Psl la dau do ung suat dat giua 02 coc nhung tren dau coc 1,6 m.

Hinh 10 a, b. Vi tri dat cac thi£t bj do trong mo hinh

Being 1. Gi£ tri ung suzlt tai die di&n c 0 1
 

3 I suot thdi gian gia tai dat cap tai inh P = 40 kN/m2

Thoi gian G ia P s7 Ps3 Ps9 P sl Ps4 P s8 PslO P s l4 P s l l P s6 Ps2

4 /2 9 / 1 3 13 :32 :50 0 0 0 0 0 0 0 0 0 0 0

4 /2 9 / 1 3
13 :43 :07
13 :46 :37

0 ,64 0 ,64 8 ,75 0,27 0 ,05 0 ,62 1,18 1,48 0 ,60 1,32 1,52

4 /2 9 / 1 3
13 :47 :07
13 :51 :07

0 ,92 0 ,35 16,48 0 ,73 0 ,48 1,69 1,89 2 ,09 0 ,9 6 1,46 2 ,08

4 /2 9 / 1 3
13 :51 :37
13 :55 :37

1,01 0 ,43 21 ,30 1,11 0 ,94 2 ,87 2 ,82 2 ,80 1,32 1,73 2 ,37

4 /2 9 / 1 3
13 :56 :07
13 :59 :37

1,10 0,51 25 ,04 1,39 0 ,54 3 ,88 3 ,55 3 ,32 1,54 1,73 2 ,95

4 /2 9 / 1 3
14 :00 :07
14 :03 :37

1,10 0 ,55 28 ,38 1,76 1,59 4,91 4 ,18 3 ,63 1,62 1,93 3 ,56

4 /2 9 / 1 3
14 :04 :07
14 :08 :07

1,19 0 ,55 32 ,87 2 ,14 2 ,09 6 ,13 5 ,16 4 ,36 2 ,07 2 ,00 4 ,09

4 /2 9 / 1 3
14 :08 :37
1 4 :12 :07

1,19 0 ,59 35 ,86 2 ,62 2 ,48 7 ,47 6 ,15 5 ,10 2 ,23 2,21 4 ,65

4 /2 9 / 1 3
14 :12 :37
1 4 :16 :37

1,28 0 ,72 4 1 ,16 3 ,19 3 ,02 8 ,83 7 ,28 5 ,96 2 ,71 2 ,35 4 ,97

4 /2 9 / 1 3
1 4 :17 :07
1 4 :21 :07

1,65 0 ,85 47 ,82 3 ,68 3 ,50 10,82 8,89 6,93 3,03 2,43 4,89

4/29/13 14:21:37
14:25:07 1,65 0 ,76 52,91 4 ,26 30,89 11,52 9 ,25 6,93 2,79 2,43 5,30

4/29/13 14:25:37
14:29:37 1,56 0 , 6 8 58,14 4 ,16 3,36 12 ,23 10,19 7,37 4,32 2,72 5,63

4/29/13 14:30:07
14:33:37 1,75 0,80 64,49 4,66 3,85 13,46 11,16 7,92 4,49 2,79 5,96

4/29/13 14:55:38
14:55:38 1,75 0 , 6 87,57 5,75 5,12 15,96 13,64 9,15 4,58 3,08 6,47

4/29/13 14:03:27
14:07:26 1,75 0,55 94,80 5,95 5,27 16,81 14,40 9,83 5,04 3,08 6,56

DuGi tic dung cua hifu ling mang vai dia ky N6u bo qua mot phan tac dung cua hi€u ung
thuat h£ so t$p trung ung suat tu m6 hinh thi nghiem mang vai dia ky thuat thi he so tap trung ung suat
a = 10,84, ling su£t phan b6 tr6n n£n dat yeu dat as = dau coc n = 2,5, ung suat phan bo tr6n n£n dat yeu
5,95 kN/m2 trong khi ung suat tip trung dau coc ac = dat as = 5,95 kN/m2 trong khi ung suat tip trung dau
64,49 kN/m2. coc ac= 14,4 kN/m2.
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He so tap trung ung suat n = n,/n  ̂ se thay doi 
theo khoang each coc, khoang cach coc cang xa he 
so //canggiam.

Ung suat (kN/m1’)
■ G  IA  tr| 

• G l i t r )

- G i  &  t r i  

■ G i A  t r i

■ G  i a  t i  j 

■ G l A t r |

■ G i A  t r i  

- G i a  t r i

G i  £  t r i

- G i a  t r i  

■ G l i t r |

r rn  g  
I r n  g  

i>r» g  

C r r i g  
i > n g  
O n g  
« > n g  
urn g  

i r n q  
t r r i g  

i > n g

s u 4 t  t a i  

■ s u i t  t a i  

s u A t  t a i  

s u a t  t a i  

s u a t  t a i  

s i i < i t  t a i  

s u i t  t a i  

s u a t  t a i  

s u a t  t a i  

s u £ t  t a i  

s u a t  t a i

r J n  d l  A m  
c A c  (5 1A m  
c i c  d i a m  

c a c  d i ^ m  

c a c  d i e m  
c 4 c  d l  A m  
c i c  <S i£m  

c a o  cJ1 6 m  
c 4 c  d i e m  

c & c  <Ji  f t i n  

c a c  <3 1A m

Then gian
f l o ( k N / m 7 )  P «;7  
d o ( k N / m 2 )  P s 'J  
d o ( k  N / m 2 )  P s 9  
d o  (k N / m 2 )  P s 1 
d o ( K N / m 2 )  P b 4  
d o ( k N / m 2 )  P s 8  
d o ( k N / m 2 )  M s  1 O  

d o ( k W m 2 )  P s 1 4  
d o ( k f ^ m 2 )  P s 1 1 
d u ( k  N / m 2  )  P i 8  
d o ( k N / m 2 )  P s 2

Hinh 11. Dufrng ung suit tai c ic  thi& bi do theo 
thdn gian

- u i *  in i/n y  s u l i  ta 
cAc S i m  d o  
( k N / m ? )  P » 9

-G<4 tn Im o s u it  ta 
c f t c  d i e m  <3o 
( k H ' m 2 )  P s l

Ung suat (kN/m2) Thai gian

Hinh 12. Dufrng ung suit tai cic  thi£t bi do theo 
thdi gian tai 02 dau do Ps9 vi Psl

5. KET UIAN

Ket qui thu duoc, cho thay giii phap xu ly nen 
theo phuorng phip nay co the ung dung tot cho viec 
xu ly nen duong, kho xucmg cong nghiep trong dieu 
kien dat yeu dong bing song Cuu Long, nit ngin 
duoc thoi gian thi cong so voi nhung phuong phap xu

ly nen khac nhu gia tai truoc. b<mi hut chan khong. 
bac tham...

Khoang cach coc xu ly nen trong mo hinh .S' =
1 , 0  m, nen hieu qua tap tung ung suat dau coc la kha 
Ion. Tuy nhien khi thiet ke de dat hieu qua kinh te 
cao thi khoang cach coc se 1cm hon dieu nay se lam 
giam he so tap trung ung suat dau coc tang kha nang 
lun cua nen. Vi vay ngucn thiet ke can phai Unh toan 
va danh gia lai he so tap trung ung suat dau coc cho 
phu hop vcn mo hinh tinh.
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THEORETICAL BACKGROUND AND SOME RESULTS OF FELD  TESTING ON CONCRETE PILE 
GROUP COMBINING GEOTEXTILE FOR GROUND IMPROVEMENT

Vo Ngoc Ha, Nguyen Tuan Phuong, Chau Ngoc An, Vo Phan 
Summary

Construction of highway embankments on soft ground deals with several problems such as 
largesettlement and lateral displacement In recent years, has a kind of ground improvement, geosynthetic 
reinforced pile - supported embankment, was introduced. Currently, the behavior of this system has many 
research results of foreign authors, the paper analyzes the theoretical basis of the solution and based on 
experiments on real models showed off the results can help the reference design in handling major works 
on earth.
Keywords: Load transfer, settlement, embankments on piles, arching.
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