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Nghien cuu sy lam viec dong thoi 
cua dat nen, cpc va be cpc trong san giam tai 

• TS. LC BA K H A N H ; K S . T R A N MINH AN 

TrUdng Dgi hoc Bdch khoa • Dai hoc Qudc gia TP. Ho Chi Minh 

T 6 M TAT: San g i lm t l i tren he mong coc l i mdt 
gi l l phip phS bien trong xd !y nen dat yeu cua 
dudng dau cau Hien nay, trong tinh toan san g i im 
t i l chi xet den cic t i i trong tac dyng trye tiep len 
bk coc ma chua xet den cic t i i trong n im ngoai 
pham vi be coc cung nhu inh hudng cua cac cong 
tnnh lan can va su chenh lun giCia be coc vdi dat 
nen duoi day be. Bai bao tien hanh md phdng san 
g i im t i i trong hai truong hpp co xet va khdng xet 
den tuong tac cCia dat nen - be coc ung vai cac 
i6 hpp khic nhau ciia kholng each cpc, so lupng 
cpc v i trang th i i d i t n ln, d6ng thdi xet den inh 
hudng cac cac t i i trpng va cong trinh lan can n i m 
ngoat pham vi be cpc nhu mo c lu, nen duong d i p 
dau c iu b ing phan tich 3D solid de nghien cdu 
su lam viec ddng thdi cOa dat nen, cpc va be coc 
trong san g i im t i i L/ng xd chiy d^o cua dat nen 
tuan theo mo hinh Mohr-Coulomb. Ki t qu i phan 
tich cho thay, sy f im vi#c ciia san g i im t i i chiu inh 
hudng d ing ke ciia cac t i i trpng va cong trinh lan 
c in cung nhu loai dat nen duoi day be 

TL/ K H 6 A : San g i im tai, su lam viec dong thdi, 
tuong t ic, chenh lun, Mohr-Coulomb, Abaqus 

ABSTRACT: Supporting slab on a pile foundation 
IS a popular solution in dealing with soft ground 
of approach road Curently, when it comes to 
analyzing behavior of a supporting slab, only the 
load applied directly on the raft are considered, 
and those outside the raft, as well as the influence 
of vicinity buildings and differentiate settlements 
between the raft and the soil below it are not 
considered. Using vanous combinations of the 
parameters such as pile spacing, pile number and 
state of soil, and taking the influence of the load 
from vicinity components and buildings outside 
the raft which are abutment and embankment into 
account, this article models the supporting slab 
with and without contact behavior between the raft 
and the soil below it m 3D solid analysis to study 
the co-working between the soils, piles and piie 
raft in the supporting slab. Plastic flow behaviour 

of soil compi/ .vitti Mohr - Coulomb model rules 
Frpm the results, it can be seen that the load and 
structures in the vicinity area, as well as the state of 
soil below the raft have a considerably effect on the 
supporting slab's behavior 

KEYWORDS: Supporting slab, co-wprking, contact 
behavior, differentiate settlements, Mohr-Coulomb, 
Abaqus 

I.OATVANDI 
Sin g i im t i i la he mdng coc - d i t n l n l im vile rat 

phdc tap, cic th inh phan chju tUc chinh trong h i l i m 
viee ddng thdi va cd tuong t i c qua lai lan nhau. Suthay 
ddi ve dd edng cua bat ed th inh phin n io cung s i d i n 
den thay ddi trang thai dng suit, bien dang eua e i h i . 
Sin g i im t i i khdng ehi chiu t i c ddng ciia cic t l i trong 
t ie dyng true t i l p l l n be coc m i edn chiu t ie ddng ciia 
cic t i i trpng va cdng trinh l ln c in nhu md c lu , n l n 
dudng d i p dau c lu . Do dd, khi tinh toan san g i lm t l i 
can xem xet den sU tuong t i c gida cic thanh phan khic 
nhau trong h i cung nhu lnh hUdng eua eie edng trinh 
l in c in . 

Npi dung bai b lo t i p trung v io viec nghien edu sU 
l im viec ddng thdi eiia dat nen, cpc v i be epc trong sin 
g i lm t l i thdng qua vi le xet d i n tuong t i c qua lai giCfa 
cie th inh phan trong he cung nhu lnh hudng eua eie t i i 
trpng va cong trinh l in can b ing each sCrdung phin tieh 
3D solid trong phan mem Abaqus. 

2. CO s d LY THUYiT - MO H I N H N G H | £ N Cl>U 
2.1. Kich thudc hinh hpc 
Bai b io eo dinh tham so cCia kieh thude b l epe, loai 

epc, chilu d i i cpc, ehi thay ddi tham sd ve kholng each 
epc trong be. 

B l cpc eua sin g i lm t l i cd chieu day 0,4m, rdng 
19,0m, dai 10,5m. 

Md cau t i l p g i ip vdi sin g i lm t l i sir dung 10 coc 
khoan nhdi dudng kinh 1,2m, be md d iy 1,4m, th in md 
d ly 1,5m, cao 2,0m, tudng ngUc md day 0,5m, cao 1,0m, 
tudng cinh md d iy 0,3m, eao 3,0m. 
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Hnh 2.1: Hit bing 1/2 singi^tiivimdciu 

2J1. To hop t inh toan 
Tong cdng se cd 18 truong hc^ dupc phin tich. 

Bing 2.1 Thong ke cac tnidng hop phSn tfch 
STT Ten trudng hap Juang tac dat nen - be coc 
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Trong do: 
4d - Kholng cich coe; 
A -Trang th i i ciia Idp s6t {A - Dio ehly; B - D io mIm; 

C - \ j a cjng lop 2 - Cat chi t (khdng ddi). 
1 -Tuong Tac dat nen - Be coc (0 • k h ^ g ; 1 -cd) 
2 3 . Thdng sd v i t lieu cua md hinh 
Coc be cpc cua san g i im t l i v l md c lu sd dung be 

tdng f . = 30 MPa. 
Md hinh d i n hdi - d i o ly tudng Morh-Coulomb 

duoc dijng de mo t l dng xLfcua dat 
Bing 2.2. Thdng sdvSt Miu 

VMIMu 

d a t l 
-Set 

Thdng s^ 

EV,Pa 

M 

<P. 

* 
CPa 

A 

2,50E+6 

0,32 

15,85 

0,00 

1,40E+4 

B 

5,0OE+6 

0,28 

20,83 

0,00 

1,21E+4 

C 

8,30E+6 

0,28 

23,25 

0,00 

2,38E+4 

Belong 

16 
17 
16 

6d B 0 
6d_C 1 
6d_C_0 

Khdng 
Co 

K'-o-g 

5,80E+7 

0,30 

3^1,27 

1,27 

1,08E-H» 

2,77E+10 

M _ _ _ 9''5_ _ _ _ 
E .^-Md-dun d i n hdi (bien dang) ciia dat; p - H I sd 

Poisson; 
<p - Gdc ma sit trong; 4* - Gdc g i in nd; C - Life dinh. 
E. - Md-dun dan hdi (bi ln dang) cua b l tdng. 
2.4. T l i trong 
San g i lm t i i chju t i c dung cua 4 loai t l i trpng: 
- Tii trpng diimg do d i t d i p th in dudng • EV: Phin 

bd trong pham vi nen dudng v i do sU g i im d in eiia tr ie 
dpc dudng nen g i i trj t i i trpng g i lm d i n td 54.000 N/m' 
tai md c lu d i n 32 040 N/m' tai vi tri each mo eau 40 m; 

- Tai trpng ddng do ta-luy n l n dudng EV.TL Phin 
bd trong pham vi ta-luy dUdng v i g i im d i n td m l p 
dudng (gii tri b ing vdi t l i trpng EV tai cung vi tn*) v l 0 N/ 
m^ tai chin ta-luy dUdng; 

- Tai trpng ngang do d i t d i p th in dudng t ic dung 
l l n t h in md, tudng ngUc v l tUdng canh md - EH: Gii 
tn t i i trong thay ddi tif 0 N/m* tai dinh tudng ngUc v l 
17.820 N/m^ tai chin th in md; 

- Ti l trpng do k i t cau nhip c lu : Tl i trong n iy t i c 
dung l ln dinh th in md trong pham vi bd tri d i ke gdi vdi 
g i l tn 237.500 N/m'. 

He sd t l i trpng duoc l ly b ing 1.0 cho tat c l cAc t l i 
trong tac dung. 

23. Mo hinh hda ket cJu b i n g p h i n t k h 3D solid 
Trong bai b lo ehi x l t trudng hc^ d i t t i i ddi xdng. 

Kit eau san g i lm t l i cung ddi xdng, do dd cd t h i x^t 1/2 
k i t c lu. 

Ti lp xuc cpc d i t cd mdt sd die dilm:Type = Surface-

to-surfece (Standard); Normal Behavior = 'Hard'contact, 
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\> a l l o w sepa ra t i on af ter con tac t ; Tangen t ia l Behav io r = 

Penalty. Trong dd, b l m i t thude b l epe v l coc ddng vai 
trd I I "master", b l m i t thudc d i t ddng vai trd I I "slave". 

Khi md hinh hda, cie epc trdn dupe thay b ing cpc 
vudng tuong duong v l d i ln tich t i l p xuc d mat hdng. Khi 
dd, d i ln tich mui coc ed ehenh lech mdt it. 

Hinh 2.2: B6 tri chung cua Yi md hinh hinh hpc 

Vilc phin chia ludi ph in td duac thue hien tren eo 
sdehia lUdl min tai nhCfng viing cin phin tich v l chia ludi 
thd tai nhung vung It ed nhu eiu phin tich. Loai phan td 
dupc SLf dung IIC3D8R. 

3. K£T QUA VA THAO LUAN 
3.1. Chuyen vj dtltig 
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Hinh 3 1: Chuyen vi dung U3 Idn nhit cOa bi cpc 
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To hop liiih loin 

Hinh 3.2: Chuyen vi dung U3 Idn nhat ciia diu cpc 

Chuyin vi ddng Idn nhat ciia be epc va dau coe trong 
trudng hpp ed xet tuong t i c dat n ln - be coc idn hon so 
vdi khi khong x l t den tUong t i c dat n ln - be coc. Nguyen 
nhin g iy ra sU khic biet nay l i do dudi t i c dung ciia t i i 
trong n ln dudng d i p dau cau va ta-luy nen dUdng lam 
cho dat n ln dudi d iy be bi lun v i t ich rdi khdi be cpc 
trong khi mat ben be epc van cd tuong t ie vdi dat nen v i 
chinh tuong t i c nay da keo be coc va dau cpc chuyin vi 
xudng nhieu hon so vdi khi khdng xet tuong t ic dat n ln 
- be cpc. Tuy nhien, lue keo nay khdng Idn nen dan den 
sU chinh lech ve chuyin vi gida trudng hpp cd xet tuong 
tac va khdng x l t tUong t i c dat nen - be cpc la khdng 
nhi lu (thay doi td0,50% den 2,16%). 

c)- 1/2 nen dat hai l<^ 
Hinh 2.3: Chia ludi phin td 

Hinh 3.3: Dat nen dudi diy be coc bl tach n 
khi cd xit tuong tic dat nen - be coc 
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Kit qu i tinh to in eung cho thiy sU chenh lech 
ehuyin vi ddng Idn nhat l i khdng nhi lu khi thay ddi 
trang th i i d i t cua lop dat sd 1 (dio chiy, deo mem v i nifa 
cCrng) trong eiing mdt loai kholng cich cpc va sd lupng 
cpc nhLfng cd sU ehenh lech Idn khi thay doi kholng cich 
epc v l s6 luong cpc trong d l i . 

jU 120 

- ~ ~ ii ^ 

<' <' co' «' u' o' <' <' m' m' o ' u' <' <' as m u' <J 
? S ? 5 3 3 3 ' 3 ' ? ' s a S g ' g ' 3 3 S S 

TAbvp t t ^ i o^ 

Hinh 3.4: Ty li % ve chuyin vj diing Idn nhit 
eiia bi cpc so vdi tdhpp 4d_/i_ 7 

r--̂  
<' <' a>' m' u' fJ <' <' a' «' u' o' <' V to' a' o' u' 
? ? 3 5 3 5 s ' s ' s S S S 5 ' g ' 3 S S 3 

Hinh 3.5: Ty Ip % vi chuyin vl dung Idn nhat 
ciia diu cpc so vdi tdtipp 4d_/\_ 1 

Gii tn lun lech (sU chenh lech ve dp lun Idn nhi t v i 
nhd nhit) ciia b l cpc v l d iu coc trong sin g i lm t i i g i im 
khi g i im khoing eieh cpc, t ing sd lupng coc v i t ing khi 
t ing kholng cich coc, g i lm sd luong epc trong be. Gii trj 
niy Idn nhat ddi vdi loai dat nen deo chiy v i cd xu hudng 
g i im khi t ing cUdng dp ciia dat n ln . 

Hinh 3 6: Lun lich jU3e6abi coc 

Hinh 3.7: Liin l^chJU3 cua diu epe 

Chuyin vj ddng eiia cpc v i b l epc Idn nhi t tai tim 
dudng phia tiep g i ip vdi n ln dddng d i p d i u c lu . 

Hinh 3.B: Chuyin vj ddng cda 1/2 bi epc vi dSu epc 
3.2. Chuyin vj ngang 
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',••:•' ^ ^ ^ 6d_C_0 

Hinh 3.9: Chuyen vi ngang U1 Idn nhit cua bi cpc 
Trudng hpp ed x l t tuong t i c dat nen - b l cpc eho k i t 

qu i chuyin vi ngang theo phuong song song tim dudng 
U1 nhd hon so vdi khi khdng x l t tuong t ie dat nen b l coc 
vi luc tuong t ie gida d i t nen vdi b l coc tai cic mi t b i n 
CLia b l cpc v i lUe tUOng t i c gida phin d i t nen dudi d ly 
be epe trong pham vi ehuyin vi b l coc Idn hon ehuyen vi 
ciia d i t nen se cin trd ehuyen vi eua b l coc. Gii tri chuyen 
vi ngang nay g i lm d ing ke khi tang dp edng cua dat n ln 
nhung gi lm it khi t ing khoing cleh cpc, g i lm so luong 
cpc trong b l . Khi tang kholng cich cpc, g i lm sd luong 
coc thi dd cirng cua sin gi lm t l i s i g i lm di nhLrng chuyen 
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vi ngang lai g i l m vi khi sd lUpng cpc it di thi d i l n tich chiu 
I p luc d i t ngang se g i lm d in den lUc d ly ngang g i im 
n ln chuyin vi ngang eung se g i lm theo. 

ChNr*>*t I'Km) 
0-02J 0.020 0.015 0010 0005 

1 

Hinh 3.10: Chuyen vi ngang U1 Idn nhat ciia than cpc 
Chuyin vi ngang ciia th in cpc t ing khi t ing khoing 

cich cpc, g i im sd lupng epe. Tuy nhi ln, sU thay doi nay 
l i khdng nhi lu m i g i l tri chuyen vj ngang chi thay doi 
nhieu khi thay ddi loai dat n ln dudi b l cpc. 

3.3. CTng sui t trong b l coc 
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(Sng suit k lo trong b l cpc theo c l hai phuong 
ngang d i u t ing khi t ing kholng cich cpc, g i lm sd 
lupng cpc v i deu g i lm khi tang dd cdng eiia d i t n l n 
dudi d i i coc. 

3.4. CTng suat trong thSn coc 
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Hinh 3.13: Ong suit kio 533 Idn nhit trong thin a 
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Hinh 3.14: ihg suit nin 533 Idn nhat trong thin cpc 
Ong suit k lo v i n ln trong than coc d i u t ing khi 

t i ng khoing each coc, g i lm sd luong coc trong sin g i im 
t i l , trong dd mde dp gia t ing eua dng suit n ln Idn hon 
cua dng suit keo. Ca hai Cfng suit nay deu g i im khi t ing 
dp cung cua d i t nen dudi d i i epc. 

3.5. Hinh dang bien dang 

ifinh 3.15: Hinh dang bien dang eiia sin giim tii 
Sin g i im tai ehuyen vj hudng ve phia mo cau vi t l i 

trong dat d i p tren be coe Idn nhat tai vi tri tiep g i ip mo 
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c lu v i nhd nhi t tai vi tri t i l p g i ip n ln d ip dUdng dau 
c lu, ddng thdi chinh t i i trong cua n ln d ip duong d i u 
c lu tao ra i p luc ngang day san g i im t l i dich chuyen 
hudng v l phia md. Hinh dang bi ln dang nay phin i nh 
dung thuc t l l im vile cua sin g i im t i i . 

4. K£T LUAN 

Dua v io k i t qu i ph in tich cd the rut ra dupe mdt sd 
k i t lu in nhu sau: 

- V l sU l im viec dong thdi cua dat nen, epc v i be coe 
trong sin gi im t l i : 

-I- Chuyen vi ddng Idn nhat eua be cpc v i d iu epc 
trong trudng hpp ed x l t tuong t i c d i t n ln - b l cpc Idn 
hon so vdt khi khdng x l t den tUong t ie dat n l n - b l epe, 
suehlnh l ich nay thay ddi td0,50% d in 2,16%. Su chinh 
l ich la khdng nhi lu n ln d l g i im sU phdc tap trong md 
phdng, tinh to in ed t h i bd qua tuong t ic dat n ln - be 
cpc khi tinh to ln chuyin vi dCfng. 

-H Chuyen vj 6dng Idn nhat cua b l coc v l d iu coc 
thay doi khdng nhi lu khi thay doi trang th i i eiia dat ngay 
dudi b l epe (dio chiy, d io mem v i nda cdng) trong cung 
mdt loai kholng cich cpc v l sd luong coc nhtrng cd sU 
chinh lech Idn khi thay doi khoing cich cpc v i sd luong 
cpc trong be. Do dd, d l d i m b lo y lu c iu ve ehuyen vj 
dCfng cin quan t i m den eieh bd tri coc trong b l . 

+ Lun lech cCia b l cpc v l d iu coc trong sin g i im 
t l i g i lm khi gi lm khoing each cpc, t ing sd lupng coc va 
t ing khi t ing khoing cich coc, g i lm sd luong cpc trong 
b l . Gil tn nay Idn nhit ddi vdi loai d i t n ln d io chiy v i cd 
xu hudng g i im khi tang cudng dd cua dat n ln . 

-H Chuyin vi ngang cua be cpc, than cpc theo 
phuong song song tim dudng khi cd xet tuong t i c dat 
n ln - b l cpc nhd hon so vdi khi khdng xet tuong t ie dat 
nen b l epc. Gii tri ehuyin vj ngang niy g i lm d ing ke khi 
t ing dp cCfng ciia dat nen nhUng giam it khi tang kholng 
cich coc, g i im sd luong cpc trong be Do dd, can xet den 
tuong t i c d i t nen - be cpc khi tinh toan chuyin vi ngang. 

-H Jng suat k lo trong be epc theo el hai phuong 
ngang d i u t ing khi t i ng khoing each epe, g i im sd 
lupng cpc va deu g i im khi t ing dp edng eiia dat n ln 
dudi b l cpc. 

+ l^ng suit keo v i n ln trong than cpc deu tang khi 
t i ng kholng cich cpc, g i lm so lUOng cpc trong sin g i im 
t l i , trong do mde dd gia t ing cua dng suit n ln Idn han 
eiia ling suit keo. Ci hai dng suat nay deu gi lm khi tang 
do cLfng cua dat n ln dudi d i i cpc. 

-Ve hinh dang sau b i ln dang cua san giamtaiiToin 
bd sin g i lm t i i cd xu hudng djch chuyen v l phia md 
clu. Chuyen vj dung v i chuyen vj ngang eiia be cpc v l 
epe Idn nhi t tai tim dUdng phia tiep g i ip n ln dudng 
d i p dau eau 
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