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T O M TAT: 

Ngay nay, viec ap dung cong nghe ky thuat cao vao cac linh vUc trong ddi song luon diidc cac nha khoa hoc quan tam va phat trien. 
Trong xay diing, viec iing dung cong nghe mdi ngay cang diioc phat trien va da mang lai nhflng hieu qua nhat dinh. Mpt so cong 
nghe mdi diipc ting dung trong xay diing co the ke den nhii: giai phap thiet ke san Bubble Deck, san Hollow Core; cac giai phap xfl 
ly nen nhii Top Base, cpc xi mang dat, phun vQa ap liic cao,...v.v. Trong do, phiidng phap xii ly nen Top Base diiOc sii dung nhd mpt 
giai phap thay the hieu qua hdn so vdi cac phiidng phap xii ly nen truyen thong. Nghien ciiu trong bai bao nay se phan tich iing xii 
cua tam Mindlin tren nen co gia ciidng Top Base chiu tai trpng di chuyen vdi van toe khong doi theo thdi gian bang phSn tii tam giac 
Mindlin ba mit diiOc lam trdn CS-MIN3 (Cell-based smoothed MindUn three nodes plate element). Cac ket qua so dUOc trien khai 
nham phan tich dpng liic hpc ket cau tam Mindlin tren nen co gia ciidng Top Base va khong co gia ciidng Top Base. Tv( do cho thay 
sii hieu qua ciia viec gia ciidng Top Base cho cac dat nen chiu cac loai tai trpng di chuyen. 
Tit khoa: CS-MIN3, Top Base, Tai trpng di chuyen. 

ABSTRACT 

Nowadays, the application of high technology in every fields of life has been interested and developed by many scientists. A number 
of new technologies applied in construction fields can be named as Bubble Deck slab. Hollow Core slab, Top Base foundation, Deep 
cement mixing column, Jet-grouting mixing pile .... In which, Top Base foundation has been using as an alternative and promising 
method compared to other traditional ones. 
This paper will analyse the dynamic response of Mindlin plates on Top Base foundation subjected to a moving vehicle at constant 
velocity by using the cell-based smoothed three-node Mindlin plate element CS-MIN3. Number results are carried out to analyze the 
structural dynamics of Mindlin plates with/without Top Base foundation subjected to vehicle loads. Therefore, the good bearing and 
high economic efficiency of Top Base foundation will be shown. 
Key words: CS-MIN3, Top Base, Moving loads. 
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1. Gidi thieu 

Top Base dupe xem la mpt bUde dot pha ve cong nghe trong xay dung 
va da dupe ap dung thanh eong tren nen dat yeu hon 20 nam qua d Nhat 
Ban va Han Quoc. Day la mpt trong nhufng phuong phap gia eo nen dat 
CO hieu qua cao, tang cudng khi nang chju tai, gi im dp lun eua cong 
trinh, dong thdi chong ddng dat tot. Trong phuong phap nay, cae khoi be 
tong hinh pheu (hay con gpi la Top block) dupe xep len be mat eua nen 
dat nguyen dang, sau do chen va dam da dam lap day vao khe trong giOfa 
eacTop block tao thanh ket eau nen eho mong nhU trong Hinh 1. Phan tru 
non va phan cpc eua Top Base dupe dat trong ldp vat lieu rdi (eat va da 
dam) nam tren nen dat yeu, cot thep phia tren va phia dudi eo tac dung 
noi eac Top block thanh nhdm de giam dp lun va phan bo dong deu dng 
suat. Vi vay, khoi Top Base trd thanh he ket eau edng linh hoat. Phan hinh 
non CO tac dung phan tan dng suat, phan mui cpc eo tac dung ngan cin 
ehuyen vi theo phuong ngang. 

Fhin Mnh aim 

Hinh 1. Cau tao Top block be tong 

Ooi vdi ket cau tam dat tren nen thi viec phan tich thiet ke thudng dupe 
xem xet dong thdi giufa tam va mdng. Khi cac ket cau tam dao dpng dUdi 
cac tac nhan eua ngoai lUc se lam phat sinh djch ehuyen d day mong. SU 
djch ehuyen nay tao ra sU trao doi nang l i ipng va tUOng tac gida ket cau 
ben tren va dat nen ben dudi (Soil Structure Interaction - SSI). Ngoai ra, 
sU tuong tac nay khong ehi phu thupe vao dp edng cua nen ma con phu 
thupe vao dp cdng va khoi lupng eua ket eau tam ben tren. Ket eau tren 
nen Top Base va bai toan tUOng tac SSI dupe nghien edu va sd dung 

dau tien d Nhat B in vao nhdng nam 80 cua the ky XX.Tuy nhien, den sau 
tran dpng dat Idn nhat d Chibahien nam 1987 mdi dugc tap trung nghien 
cdu va phat tr ien. Cac nghien cdu tieu bieu nhU: Nagase va epng sU (1992) 
[1] da tien hanh thf nghiem ban rung de nghien edu dp lun cua mdng ed 
gia cudng Top Base khi nen cat dudi day mdng bj hda Idng. Ket q u i chi 
ra rang, dp lun eua mdng sd dung khoi be tdng hinh Top-shaped la nhd 
nhat, va la loai mdng hdu hieu nhat trong viec kiem soat dp lun trong cat 
rdi khi dpng dat x i y ra. Aral va epng sir (2008) [2], Kim va epng sU (2008) [3] 
da tien hanh nhieu th i nghiem de xac dinh kha nang chju t i i va dp lun cija 
phuong phap Top Base. Fun (2010) [4] da nghien cdu cu the cdng tr inh 
xay dung tren nen sddung phuong phap gia ci idng Top Base. H i i va epng 
sir (2012) [5], Tan va cdng sU (2013) [6] d Viet Nam da phan tieh dpng liic 
hpc ket cau nha nhieu tang chiu tac dung t i i trpng dpng ed xet den tuong 
t i e vdi dat nen dupe gia cudng Top Base. Cac ket luan quan trpng dupe rut 
ra nhu ehuyen vj cOa he ket cau va dat phu thupe vao cac dac trung cua 
cac ket eau, mdng va dat nen. 

Mae du ed nhieu edng tr inh nghien cdu trong va ngoai nUdc da de cap 

tdi anh hudng cua Top Base den dng xd eCia dat n^n, tuy nhien, viec 

nghien cdu bai toan tuong t i e gida ket eau tam Mindlin ben tren va 

dat nen ben dUdi ed gia cUdng Top Base chiu t i i trpng di ehuyen thi 

ehUa dupe thUe hien. Muc dich ehinh eua bai bao nay nham phan tieh 

va so sanh dng xddpng eCia tam Mindlin tren nen khdng gia cudng Top 

Base va ed gia eUdng Top Base khi t i l t rpng xe di ehuyen tren tam bang 

phuong phap phan t d hOu han lam tron CS-MIN3. Cac ket qua nghien 

edu se la tai lieu hdu ich cho viec dng dung phuong phap Top Base vao 

cac cdng trinh xay dung, dac biet la doi vdi cac edng trinh dupe xay dung 

tren nen dat yeu. 

2. Cor sdly thuyet 

2.1 PhUomg phap Top Base 

Gi i sdxet nen 6ugc gia cUdngTop Base va cd 4 Idp dat ben 

dudi the hien nhU Hinh 2.Trong dd: " , ̂ " , "^' , ' vdi ;=1 -i-4 lan lUpt 

la module bien dang, trpng luong rieng, he so Poisson va ehieu eao cOa 

eac Idp dat; "', ^'^, ^'^ , "^ lan lUpt la module bien dang tUOng 

duong, trpng lupng rieng tUOng duong, he so Poisson tUOng dUOng va 

chieu cao cua rieng Idp dat dupe gia cUdng Top Base bao gom cae Top 

block, dat nen va da dam. 

H.> a^^^ ̂ i ^^i ^ d̂ "^i En, Vn, pn 
, . . . „ , . „ 

Hi Ea., V,i,p,i 

i l 

H J ,, E,i, V.i, pa. 

n 

H3 £.1, v,\,p,\ 

r 
1 

H4 

1 

Et\, Vii, pa 

Hinh 2. Nen vdi nhieu ldp dat khac nhau co gia cudng Top Base 

Cac thdng sd tUOng dUOng cCia Idp dat t h d nhat gia cUdng Top Base 

6\Jgc bleu dien nhU sau: 

r _ -^block'block "'"-^dd^dd 
^Id 

Ptd 

V +v 
•̂  block ^ ' d d 

Atock'b lock ~ Pi^iA 

V,. = 

'block "•" ' d d 

^block'block " ' " ^dd 'dd 

'block "*" ' d d 

(1) 

(2) 

(3) 

trong do * " , *'<"̂ * , ̂ W""̂ * va '^*''"^* lan lupt la module dan hoi, the 

tich, trpng lUpng rieng va he so Poisson cua cac Top block; '*', ''^, P''^ 

va '*' lan lupt la module dan hoi, the tich, trpng lupng rieng va he sd 

Poisson cua da dam. 

TU dd, thdng sd trung binh eua module dan hdi, t rpng lupng rieng va he 
rtTR TH ' TR ' 

sd Poisson eua toan bd cac Idp dat fi ,0 , u 
s-av ' s-av s-a 

sau (Hai va cdng sU, 2012 [5]): 

duoc t inh nhu 

08.2014BISfll[|Hl{77 



TB 

E„H^ + E,,H, + E^,H^ + E,,H, + E,,H, 
H,j-^H^+H.,+H^+H^ 

P,dH,, + Ps,H, + P.,H,, + A3-^3 + A4^4 
H^+H^+H^+H.^^H,, 

",dii,d + t^.l-^l + "sliil + ^^.3-^3 + ^s^^A 

H,j+H^+H.^+H^+H^ 

(4) 

(5) 

(6) 

Trpng lUpng b i n than eua ket cau ben tren lam cho dat nen ben dUdi bj 

nen lai va ehju bien dang nen. Chowdhury (2009) [7] da dUa ra md hinh 

trong do xem phan mdng dat tren nen nhU khoi hinh hop ehuf nhat dat 

tren cac Id xo cd dp edng ^s 6\Sgc t inh nhU sau: 

iTB 
AG'- r^ 

' (l-u™ ] 
\ s-av ) 

(7) 

G ra 

trong dd '̂  la ban kinh qui doi sang mdng trdn, *"'" la module khang 
cat trung binh eua dat dUpe gia cUdng Top Base. Gi i thiet gan dung xem 
eac Idp dat lam vi§c nhUvat lieu dang hUdng. Luc nay module khang cat 

-.ra 

*"'" eua dat ed the dUOe tinh nhU sau: 

-^TB 

G TB 

\ S-av / (8) 

Doi vdi mdng chuT nhat va mdng vudng, b i n kinh quy doi ' dupe xac 
dinh nhu sau: 

''. =. 
(9) 

vdi L, B lan lUpt la chieu dai va chieu rdng cua mdng. 

H^ so c i n eua mdng trdn dat tren mat dat dupe t inh nhU sau: 

c. =2CA»» 
(10) 

Vdi m la tong khoi lUpng eua mdng va ket eau ben tren; ^ , ' ^ va lan 

lupt la ^ he so e in , t i so c i n va t i so khdi lupng theo phuong ddng. 

2.2 Thiet lap ma tran phan td CS-MIN3 cho tam Reissner JVIindlin tren 
nen dcin nhdt 

Phuong trinh dai so rdi rac eua tam Reissner Mindlin tren nen dan nhdt 
theo phuong phap phan t d hdu han cd the dupe viet nhu sau: 

M d + C d + K d = F 
(11) 

vdi ^ , « , « , " lan lupt la ma tran dp edng, ma tran khoi lupng, ma 

tran dp e in va veeto lUe tren moi phan t d ^ va dupe t inh nhu sau: 

trong dd K, IM, C va F lan lupt la ma tran dp edng, ma tran khdi lupng, ma 
tran c i n va veeto lUe tong the, va dupe lap ghep t d cac ma tran phan t d 
tuong dng nhu sau: 

K = ZK,;M = IM, ;C = XC,;F = I F 
e=\ e=l e=l e=\ (12) 

(13) 

(14) 

vdi 

N „ = [ i V , 0 0 AT, 

(15) 

(16) 

0 0 iV3 0 0] 
(17) 

f la veeto lUc t ic dung len bien; k^ va ĉ  lan lUpt la he so dp edng va he so 
ein eua dat nen dupe gia eUdng Top Base tUOng dng trong phUOng trinh 
(7) va (10); N̂  (i = 1 -̂ 3) la ham dang tai nut phan td; B va S la ma tran bî n 

dang udn va ma tran bien dang eat; ̂  , D |a ma tran vat lieu quan den 
bien dang uon va bien dang cat eua tam. 

Theo Nguyen-Thoi T va epng sU (2012) [8], trong phuong phap phan tCf 
hdu han lam tron dUa tren phan td tam giac Mindlin ba nut CS-I\/IIN3, 
thdng qua trpng tam, moi phan td tam giac dUpe chia thanh ba phan tCf 

tam giac eon ^' 2' 3 bang each ndi diem trpng tam 0 vdi ba dinh 

ei!ia phan td nhU minh hpa d Hinh 3. 

Biem trong tdm 

Tam gidc con 

Hinh 3. Ba tam giac con (D,, D̂  va D,) duoc tao tiT mpt phan tUf tam giac trong CS 

Khi do, ma tran dp cdng eua phan t d MIN3 dupe lam tron dUa tren phan 
t d t a m giac Mindlin ba nut CS-MIN3 dupe viet lai nhU sau: 

K, = j B^D*BdD, + j S^D^Sdn, -h j KKK^e 

:B^D*B4+S^D^S4-H j N^fc,N^dn, 
(18) 

trong dd ' "̂  lan lupt la ma tran bien dang udn va ma tran bien dang 
cat tuong dng vdi phan t d tam giac Mindlin ba nut dupe lam trdn 
(CS-MIN3) theo Nguyen-Thoi T va cdng sU (2012) [8]. 

2.3 Qui doi tcii trong xe thanh tdi tap trung tai bdn banh xe 

Khac vdi eac nghien cdu trUde khi md hinh xe di ehuyen tren tam nhuchi 
la mpt t i i tap trung, trong Bai bao nay th i t i i trpng xe dupe md t i chinh 
x i c hon thdng qua 4 diem dat lUe tai vi t r i 4 banh xe va dupe the hi^n nhU 
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tren Hinh 4. 

(a) (b) 

Hinh 4. Mat cat dpc (a) va mat eat ngang (b) eua tai trpng phan bd xudng 
bdn banh xe 

Dung hinh hpc de phan t ich, t i i t rpng tap trung tai bdn banh xe dupe 
tinh nhu sau: 

Pfr = 
{a,+a^){b,+b^) 

aA 
(19) 

trong dd Q la trpng lupng cua xe; P^ P^ P„ P^ lan lUpt la tai trpng tap trung 
tai bdn banh xe eho eac vj t r i sau va trUde xe; a,, a^ b,, b^ la kho ing each 
eua eac b i n h xe den trpng tam xe nhUtren Hinh 4 

3. Cac VI du so 
3.1 Kiem chufng bai toan tam chiu tac dung tai tinh tren nen dan hdi 

I ^ I " t 

Hinh 5. Tam tren nen dan hoi cd tai tap trung tai trong tam tam 

0.1 0.2 0.3 0.4 0.5 0.6 a ? ttS 0.9 

Tyt?(xa,) 

Hinh 6. Phan bo chuyen vj tai gi03 tam trong Bai bao 

Tien hanh kh io sat vdi eung cae thdng sd da dupe Huang vaThambiratnam 
(2001) [9] sddung de kiem chdng lai chuong trinh t inh toan trong Bai b i o . 
Md hinh bai t o i n xem nhU tai trpng tap trung tai tam tam dUpc the hien 
nhUtrongHlnhS. 
So sanh ket q u i ehuyen vj khdng t h d nguyen trong md hinh eua Huang 
va Thambiratnam (2001) [9] va trong Bai bao dupe the hien trong Hinh 
6, Hinh 7 va Bing 1. Cac ket q u i dupe trinh bay eho cae chieu dai tam L 
khac nhau. 

4.5E-03 

4.0E.03 

- 3.5E-03 

!^ 3.0E-03 
• 
CD 
SI 2.5E-03 

^ 2.0E-03 
O 
g I.5E-03 

"Z l.OE-03 

5.0E-O4 

O.OE+00 

-5.0E-04 

/if RA 

/ //| |\V \ 

-»-L=20in 
-o-L=40m 

-^L=80m 
-»-L-100m 

1.0 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 
relative coordinate y/L 

Hinh 7. Phan bo chuyen vj tai giOa tam theo mo hinh cQa Huang va Thambiratnam (2001) [9] 

Bang 1. So sanh chenh lech chuyen vi khong thi? nguyen tai tam tam giOa Bai bao va Huang va 
Thambiratnam (2001) [9] 

Chuyen vi 
khdng thu 

nguyen 
Bai bao 

Huang va 
Thambiratnam 
(2001) Error! 

Reference 
source not 

found.] 

Chenh lech 

0.4065 0.4057 0.19% 

Td ket q u i Hinh 6, Hinh 7 va Bang 1 cho thay ehuyen vj cua md hinh t inh 
toan trong Bai bao so vdi nghien edu cija Huang vaThambiratnam (2001) 
[9] eho ket q u i kha tUOng ddng, trong dd sai lech Idn nhat chi la 0.19% 
tai vj t r i tam tam. Dieu nay chdng td chuong trinh t inh sd dung trong Bai 
bao ed dp t in cay cao va cd the sd dung cho cac v i du phan tieh t iep theo. 
3.2 Qng xuT cua tam tren nen khong gia cUdng va co gia cUdng 1 idp 
Top Base 
Xet mdt tam chd nhat cd gdi tUa ed djnh dpc theo hai canh ngan va bien 
t u do dpc theo hai canh edn lai. Tam chiu t i i t rpng cua xe di ehuyen vdi 

v = 40km/h van toe d giOa tam dpc theo phUOng x nhu trong Hinh 5. 

0 2 4 6 8 10 U 14 16 18 20 
Chi^ d&i cua tdm (m) 

Hinh 8. Chuyen vj tai vj tn cac banh xe khi xe di chuyen den vj tn giiia tam vdi nen khong gia cudng 
Top Base va cd gia cirdng 11dp Top Base 
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10 i: w 

diieudai ci^ tam (m) 

10 u 
Cht^dii ciia t ^ (m) 

Hinh 9. Hinh dang chuyen vj cua tam khi xe di chuyen den vj tri giiia tam cho hai trifdng hop: (a) 
Khong gia cUdng Top Base; (b) Co gia cudng Top Base 

Bang 2. So sanh chuyen vi giOa tam cho hai trudng hop 

Chuyen vi w 
( m ) • 

Khong gia 
cudng Top 

Base 

Co gia 
cudng 1 ldp 

Top Base 

Chenh lech 

Vi tri banh sau 

Vi tri banh trudc 
4.508x10" 

2.772x10" 

1.612x10"^ 64.241% 

1.157x10"' 58.261% 

Khdi lupng xe M = 18000kg, chieu dai tam L=20m, chieu rdng tam B=10 va 
be day tam /j=0.2m. Thdng sd vat lieu cua tam la module dan hoi 

E = 2.9x10 k N / m _ ^^ 35 pojsson u = 0.2 va trpng lupng rieng 

p = 2 5 k N / m j . ^ ^^^^ ^(^.g ^j^^i^i^ ^QQQQ (100x50x2) phan t d tam 

giac tuong dng vdi 5151 nut. Vf du nay nham kh io s i t dng xd ddng lUe 
hpc eua tam dat tren nen khdng gia eUdng va cd gia eUdng 11dp Top Base 
ehju t i i trpng xe di ehuyen vdi van toe khdng ddi. Ket q u i dupe the hien 
trong Hinh 8, Hinh 9 va Bing 2. 
Td cac ket q u i so sanh cua Hinh 8, Hinh 9 va Bing 2, ta thay cd sU chenh 
l$eh dang ke khi xet den tuong t i e tam tren nen khdng gia cudng va cd 
gia cudng Top Base. Khi cd gia eUdng Top Base thi ehuyen vj cua tam giam 
dang ke. 
3.3 O^ng xiifcua tam tren nen gia cUdng nhieu Idp Top Base 
Nham muc dich kh io s i t i n h hudng eua sd Idp Top Base den dng xddpng 
luc hpc cua tam, v idu nay se xet sUthay ddi cua sd Idp Top Base gia cudng 
lan lupt la 1,2 va 3 Idp. Cac thdng sd trung binh cua cac Idp dat dupe the 
hien trong Bing 3. 

Hinh 10 va Hinh 11 the hien lan lupt gia trj ehuyen vj tam khi xe di ehuyen 
den vj t r i giOa tam va sU so sanh ehuyen vj Idn nhat tai cac vj trf banh xe 
tuong dng vdi nen khdng gia eUdng va nen ed gia cudng 1 Idp, 2 Idp va 

Bang 3. Thong so trung binh cua cac Idp dat dudi cong trinh cd gia cudng cac Idp Top Base 

Thong so TB 
Ps-av 

TB 

(kN/m^) (kN/m') (kN/m') 

SSI - 1 ldp 
Top Base 

18.69 0.35 1.88x10' 7.65x10^ 

SSI 2 ldp 
Top Base 

18.66 0.345 3.65x10^ 1.5x10̂  

SSI - 3 ldp 
Top Base 

18.66 0.348 5.463x105 2.33x10* 

xlO 

6 8 10 12 14 16 18 20 

ChiSu dai cua t i m (m) 

Hinh 10. Chuyen vj tam khi xe di chuyen den vi trf giUa tam vdi nen khong gia cUdng va nen co gia 
cudng 11dp, 2 Idp va 3 Idp Top Base 

SSI-khSng SSI-116p SSI-21dp SSI-316p 
TopBase TopBase TopBase TopBase 

Hinh 11. Bieu do so sanh chuyen vi cQa tim Mindlin tUdng Ung vdi vj trf cac banh xe khi so Idp Top 

Base thay ddi 
Bing 4. So sanh chenh lech cQa chuyen vj giUa mo hinh tam khong gia cUdng va cd gia cUdng 1 

Idp, 2 Idp va 3 Idp Top Base 

Ldp 
Top 
Base 

Chuy6n vi w (m) 

Vi tri banh 
sau 

% Chenh lech so vdi 
tam khong Top Base 

Vj tri banh 
trudc 

Vitri Vjtri 
banh sau banh truae 

0 4.508x10"^ 2.772x10"^ 

1 1.612x10 -5 1.157x10" 64.241% 58.261% 

1.297x10" 0.957x10" 71.628% 65.476%. 

3 1.111x10"^ 0.852x10-^ 75.355% 69.264%^ 
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3 Idp Top Base. Dong thdi Bing 4 eho thay sU chenh lech eua ehuyen vj 
giufa md hinh tam khdng gia eUdng va ed gia cUdng 1 Idp, 2 Idp va 3 Idp 
Top Base. 
Qua cae Hinh 10, Hinh 11 va Bing 4 cho thay khi tang so Idp Top Base td 
1 Idp, 2 Idp va 3 Idp thi chuyen vj eua tam gi im them khdng dang ke. Do 
dd, vdi nen dat thfch hpp da xet trong vf du nay, ta chi can gia eUdng 1 
Idp Top Base la da dat dupe ket qu i nhU mong mudn. Viec tang sd Idp Top 
Base gia cudng cang nhieu se lam tang them chi phi nhUng hieu qua cQa 
viec giam ehuyen vj lai khdng ding ke va khdng tUOng xdng vdi ehi phi 
gia tang them. 
4. Ket luan 
Td eac ket qu i nghien edu, ed the nit ra cic ket luan nhU sau: 

• Md hinh de nghj da phin anh sU lam viec hpp ly ket cau tam Mindlin 
CO ke den sU lam viec cua dat nen. Md hinh nay d im bio dp tin cay, dp 
chfnh xac va xu hUdng hpp \'j> trong viec xac dinh dng xd dpng lUc hpc 
cua tam Mindlin dUdi t ie dung eua t i i trpng xe di chuyen tren nen ed gia 
eUdng Top Base va nen khdng gia cUdng Top Base. 
• Md hinh t i i trpng xe bang 4 lUc tap trung cho thay eae ket qui thu 
dupe phin inh chfnh xac hon dng xdeua tam tren nen dan hdi. 
• Khi dat nen dupe gia cUdngTop Base, ngoai t ie dung giim dp lun va 
tang khi nang ehju t i i eua dat nen, eic Idp Top Base edn gdp phan lam 
tang dp edng va dp cin cua ket eau tam Mindlin ben tren khi ta xet su lam 
viec ddng thdi eua ket cau tam va dat nen.Td do lam giim chuyen vj eua 
tam so vdi khi khdng gia eUdng Top Base. 
• Ldp dat ed gia eUdng cang nhieu Idp Top Base thi nen cang trd nen 
cdng, tuy nhien viec tang sd Idp Top Base hon 1 Idp khdng ed nhieu tac 
dung nhu mong mudn. Kien nghj dupe dUa ra la ehi nen sddung 11dp Top 
Base eho viec gia cd nen dUdng chju tai trpng di ehuyen. 

Ldi CAM ON 
Nghien edu nay dUOc tai tro bdi Dai hoc Qudc gia Thanh phd Hd Chi Minh 
(VNU-HCM) trong khudn khd de tai ma sd B2013-20-07. 
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