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TdM TAT 

Xudt hien tic ndm 2007, cdc phuang phdp phdn tuhitu hgn tran (Smoothed Finite 
Element Methods - S~FEM) dd khong ngimg phdt trien cd ve so luang phuang phdp ldn 
cdc ung dung cij the ciia timg phuang phdp. Dd co hdng trdm bdi bdo quoc te tren cdc 
tgp chi hdng ddu ve ca hpe tinh todn trinh hdy cdc ket qud nghien cieu m&i cda phuang 
phdp S-FEM vd cdc ieng dung cu the cua chung. Tgi Viet Nam, 'cdc phuong phdp S-FEM 
dang dicac phdt trien mgnh bai cdc nhom nghien cuu vd da duac trien khai rdt lot trong 
mot so de ldi nghien cuu ca bdn ciing nhu trong ddo tgo sau dgi hoc lgi mpt so tnr&ng 
dgi hgc. Co the Ididng dinh rang, viec hinh thdnh cdc nhom nghien cieu mgnh gdn lien 
v&i ddo tgo sau dgi hoc se gop phdn giup ndng cao chat luang nghien cuu cdng nhu chdt 
lupmg cua cdc de tdi ludn vdn ThS vd TS tgi Vtet Nam. Bdi bdo vi vdy trinh hdy cu the 
cdc hu&ng nghien ciru Irien vgng cua S-FEM lgi Viet Nam vd viec trien kliai trong ddo 
tgo sau dgi hoc ngdnh xdy dung ddn dung vd cong nghiep tgi TP.HCM. 

Tir khoa- Phuang phap phan tti hiru han tron (S-FEM), Cac huong nghien cuu 
trien vpng, Dao tao sau dai hpe, Nganh xay dung dan dung va cong nghiep, Giai phap 
nang cao chat lupng. 

ABSTRACT 

Appeared since 2007, the Smoothed Finite Element Methods (S-FEM) have 
developed fast in both of number of methods and their application.^. Hundreds of 
international papers on the leading computationalJournals present new research results 
of S-FEM and their applications. In Vietnam. S-FEM have been developed strongly hy 
some research groups and deployed very well in some basic research projects as well 
as in postgraduate at some universities. We van assert that the formulation oj strong 
research groups connected closely to postgraduate will contribute to upgrade the quality 
of research as v^ell as the quality of master and PhD theses in Vietnam. The paper 
hence presents specifically the prospective research diivctions of S-FEM in Vietnam and 
deployment in postgraduate of civil engineering major at Hochiminh city. 

Keywords: Smoothed finite element methods (S-FEM), Prospected research 
direction, Postgraduate education, Civil engineering, Solution of quality'enhancement. 
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I.GIOflTHIEU 

Xuil hien tir nim 2007. cic phuong 
phip phan ni hilu ban trcm (Smoothed 
Finite Element Methods - S-FEM) [2] 
da khong ngimg phil trien ci ve so luong 
phirong phip lin eie ling dung cg the cua 
timg phucmg phip. S i co liing trim bai 
bio quoc te Iren cac tap chi hang diu ve co 
hoc tinh toin trinh bay cic ket qui nghien 
cihl mdri cua phuong phip S-FEM vi cac 
lirng dung cu thj nhu CS-FEM (Cell-based 
S-FEM) [3-6], NS-FEM (Node-based 
S-FEM) [7-8]. ES-FEM (Edge-based 
S-FEM) [9-11], FS-FEM (Face-based 
S-FEM) [12, 13], alpha-FEM [14]. ES-
DSO (Edge-based Discrete Shear Gap) 
[15]. CS-DSG (Cell-based Discrete Shear 
Gap) [16], CS-MIN3 (Cell-based three-
node Mindlin plate element) [17] .\ .v. 

Tai Viet Nam. cic phuong phip 
S-FEM dang dugc phit trite manh boi 
mpt so nhom nghien eim va di dugc 
trien khai rit toi trong mpt so de tai 
nghien cim co bin [18,19] vi trong die 
lao sau dai hgc tai mot so truimg dai bgc. 
Voi nhirng ket qui niy, co the buoc dau 
khing dinh rang, mot so nhom nghien cuu 
manh ve phuong phip S-FEM dang dugc 
hinh thanh vi phit trien tai Viet Nam. 
Tuy nhien, viec trien khai phuang phip 
S-FEM Irong nghien cim khoa hoc va dao 
tao sau dai hgc cho den nay eiing eon gioi 
han trong pham vi mgt so truong nhu DH 
Khoa hgc Tu nhien TP.HCM. DH Bich 
Khoa TP.HCM. DH Ton Due Thing. DH 
Qu6c Ti, DH Su Pham Ky Thu^t, chir 
chua dugc pho bien cho nhieu tiutrng DH 
khic. Ngoii ra, phuong phip S-FEM cung 
con gioi han pham vi img dyng trong cac 
nginh nhu Co hgc vat ran bien dang, xiy 
dung dan dung vi cong nghiep. Co khi vi 
chua dugc mo rgng cho cac nganh khoa 
hgc tinh toin khic. 

Do do, nhim muc dich pho hiiti 
rgng rai hon phucmg phap S-FEM den cic 

nginh khoa hgc tinh loin khic noi chung. 
vi iia cac chucmg trinh dio tao sau d^ hgc 
nganh xay dimg dan dying va cong nghiep 
(XDDD&CN) noi rieng lai cac truong DH 
trong TP.HCM, bai bio nay se gioi thieu 
ngan ggn ve phuong phip S-FEM, cic 
huong nghien ciru trien vgng vi mgi so 
trite khai di vi dang d?t dugc trong dio 
tao sau dai hgc. 

2. PHL'ONG PHAP S-FEIM 
Bing each k6t hgp ky thual tron bien 

dang ciia cic phuong phap khong luoi 
(Meshfree) [I] vio phuong phip phan tii 
hitu ban tniyte thfing (FEM), mgt chuoi 
cae phuang phip phan tu huu ban tron 
(S-FEM) [2] su dung ngi suy tuyte tinh da 
dugc thanh lip bao gfim S-FEM dua trio 
phan tli (CS-FEM) [3-6], S-FEM dua trte 
mil (NS-FEM) [7-8], S-FEM dua Ute canh 
(ES-FEM) [9-11], S-FEM dira irte mat 
(FS-FEM) [12, 13], v i alpha-FEM [14]. 
Trong cac phuong phip S-FEM niy, luoi 
phin tli hiiu han vin dugc sir dung tuong 
tu nhu phuong phip FEM Iruyin thfing. 
Tuy nhien, viec tinh loan cic ma Iran do 
cirng dia phuang se duge thuc hien bdri ky 
thuit Iron bien dang dua tren cac mien tron 
dugc tag tir cac thinh phan cua luoi phan 
tli hOu h ^ nhu phan tli. hay mil, hay canh, 
hay mat. Nhung inite tron eo the dugc tao 
bte trong cic phin Hi (nhu CS-FEM), hay 
bao phu mpt phan cua cic phin tu ke nhau 
(nhu NS-FEM. ES-FEM va FS-FEM). 
Nhitng mite iron nay li dgc lip tuyte tinh 
va vi viy dam bio su on dinh vi hpi tu ciia 
cic phuong phip S-FEM. Viec ip dung k* 
thuat tron bite dang [ I ] trte cic mite tron 
se giiip lim mem hi^u qui "dac tinh qui 
cimg" ciia phuong phip FEM truyen thfing 
ma dimg cic loai phan Hi bic thip, vi vi 
vay CO the lam tang dang ke do chinh xic 
ciia Icii giii ehuyen v| va ling suit. Trong 
phin niy, chiing loi U-inh biy ngin ggn qui 
Uinh thinh lip long quit ciia phuong phap 
phin til hitu ban tron S-FEM. 
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2.1. Tom (it phirong phap phan tir He phuong trinh roi rac eiia phuong 
hihi han (FEM) phip FEM [2] dugc tao tir dang yte 

Galerkin sau: 

J(V,^u)'D(V,u)dn-j<5u'bdf!-jan'^Tdr = 0 (1) 
n n r. 

trong do b la vector ngoai luc, D ^a V,u la gradient dfii xiing cua trucmg 
la ma tran xic djnh duong cua cac hang ehuyen vi. 
sfivit lieu. T la vector lire eho truc-c tren pi,„„„g p^^p ^^^ ^^ j^„g ^^^ ^ ^ 

bien r,, n la ham Ihu, ^u la bam kiem tra thii va him kiim tra nhu sau: 

<>"(>=) = i ;N,Wi, ; »V'(x) = 2;N,(x)5d, (2) 

trong do N„ la tong sfi niil rcii rac cua Thay Iha cic xip xi u* vi .Ju' trong 
mien bii toin. d, li vector chuyen vj nut phuong trinh (2) vio dang yeu (I), vi sii 
vi N,(i) la ma Iran him dang. dung die tinh bit ky cua chuyin vj mil khi 

di. chung ta thu dugc he phuong uinh dai 
so roi r^c nhu sau: 

K""d = f (3) 

trong do K " " va f tuong iing la ma lap rap tir cic ma trin do ciing phin Hi vi 
tran do cii:ng va vector lire ciia he, va dugc vector lire phin tii sau: 

Ki™=|B!DB,d£2 4, 
a 

f, = J N ; (i)bdn+J Nf (x)Tdr (5) 
n I'. 

voi B,(x) li ma trin chuyen vi - bien dang tuong thich vi co dang 

B,(j) = V,N,(x) (6) 

Trong phuong phap FEM. ta se linh phintu vi .V„ nut cung luong lunhutrong 
loan lich phin Irong cic phuong trinh (4) phuong phip truyte thfing FEM, lu> nhien 
va (5) dira trte phin Hi. diem khic nhau a diy li viec hinh thinh 

2.2. Thanh l^p tSng quit cua ^'" '^. "''™ '''<™ ^» ''V^ tren cic phin 
phirvng phip PTHH tron (S-FEM) •"• ™'- "^9"^ î̂ V •"?• ' "^ he luoi vira dugc 

Trong cic phuong phip S-FEM [2], riri rac sao cho " = 0 " ; vi n ' n n ' = 0 
aui trmh roi rac mien bai loan ihini, u ' ^ . i-i ' i • 

[I] sau dose dugc 
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thinh lip dua tren nhirng mite Iron fi: ham iron <^^ (x) A a tich phin trte loan 
nay bang each nhan bite dang tuong thich mien Iran n; nhu 
E = V,n trong phuong Irinh (I) voi mgt 

E. = j £(x)*, (x)dQ - J V,u(x)<li, (x)dn (7) 

trong do O, (i) li mgt him Iron ihoa man dac tinh don vi J * , ( i ) d n = 1. 

Sii dung ham Iron hang 

* . ( i . ) = | " " ' " = " * (8) 

trong do ' * ~ J. la dien tich cua midn tron Q.I, va ap dung cong thurc tich phan 
Divergence, ta co 

Ejx} = -^j£' ' (x)dn = -^Jv,u*{x)dfi = '^jnr(x)ii '(x)dr (9) 
•^t n; ' n; ' « r; 

trong do T;. la bien cua mien tron S-FEM se dupc tinh loan luang tu nhu 
fi;, va n; (x) \k ma tran cua vector phap trong phuong phap FEM. 
tuydn huong ra ngoai trdn bidn Fj. Trong Thay thd phuong trinh (2) vao (7). 
cac phuang phap S-FEM. ham thu u''(x) bidn dang uon tren midn tron Ci^ c6 thd 
dupc sir dung tucnig lu nhu phuong trinh dupc viet duai dang ma tran cua cac 
(2) trong xap xi cua phuang phap FEM. chuyen vi nut nhu sau: 
Do do vector luc r trong cac phuong phap 

t.^Z^.^i (10) 

Irong do d; li vector chuyen vi mil inh hucing la cac mil cua cac phin tu 
tai mil thu / ciia nghiem phuang phap tham gia lao mien Iron £3̂  vi B, la ma 
S-FEM; s: li tap hgp ciia cic nut ''anh Iran chuyen vi - bien dang '"Iran" va dugc 
huang" trong mien trcm O^, trong do nut tinh boi 

B, =-'7fn;(x)N,(l)dr (II) 

Quo irinh thanh lip ma trin do ciing Iron i, lit do dan den ma trin chuyte vi -
cua phuong phap S-FE.M cung tuong tu bite dang tuong thich B dugc thay bing 
nhu cua phuang phip FEM. tuy nhite co ma irjn chuyen vi - bien dang Iron B; (2) 
mgt so diem khac nhu sau: (1) biin dang mien tich phin dia phuong dua trte .V, 
luong thich £" dugc thay bing biin dang cic phin tu n; dugc ihay bang mite tich 
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phin dia phuang dua trte cic .V. miin ciia cic phuong phap S-FEM vi viy co 
Iron n ; . He phuong Uinh dai sfl roi rac dang nhu sau: 

Kd = f (12) 

Uong do K li ma Iran do cung "tron" tfing the dugc lap ghep tit cac ma trin ciing 
uon ute cic miin tron nhu sau: 

K„ =JB^,VBjdn='£JB',DBjdn = '^B]DBj.4l (13) 

Chii y rang trong phucmg trinh (12), 
vector tai f dugc viit va linh toin tuong 
tu nhu trong phuong phip FEM, bcri vi ta 
chi ip dung viec Iron hoa cho loan tir song 
tuyte tinh de hinh thanh ma trin do cimg 
tron K chir khong ip dung cho toin tir 
tuyte tinh hinh Ihinh vector tii f. Ngoai 
ra, trong phuang Uinh (13), K la ma Iran 
doi xiing xac dinh duong vi cung co dang 
ma Iran thua, Vi viy ta co the giai he 
phuong trinh (12) bing cac giii thuat nhu 
dugc sir dung ttong phuong phip FEM. 

Tir cic phuang trinh (9), (10) va 
(11). ta thay rang cac U'ch phin so irte cic 
mite tron n; co thi dugc biin doi thinh 
tich phan trte bite V\ ciia eie mite trgn. 
Ngoii ra, ta khong cin linh dao him ciia 
cac ham dang mi chi can tinh true tiep gii 
tri eiia ham dang tai cac diem Gauss dgc 
theo bien TJ ciia cic mite Uon. Diiu nay 
lim cho vice tinh toan ma Iran do ciing 
Uong cic phuong phap S-FEM de ding 
hon trong phuong phip FEM. Cac ma Iran 
do Cling tron dia phuong co the duge tinh 
toin true tiep trte cic mien Iron v^t ly ma 
khfing cin dimg cac phep biin dfii inh xa 
giaa phin tii vat ly va phin tir ding tham 
sfi nhu ttong phuong phip FEM. 

3. CAC HirdNG NGHIEN ClTU 
TRIEN vpNG Ci) A S-FEM 

Tir cic kel qui nghite ciiu da vi 
dang thue hite, chung tfii liet ke mpt sfi 
huong nghite cim triin vgng cua S-FEM 
nhu sau: 

3.1. Phat trien cac phirong phap 
S-FEM mdi trong cff ran 

Trong hucmg niy, chiing toi tiep tuc 
phit trien cac phuong phap S-FEM raoi 
trong: Co ran cho ket ciu phing hai chite 
(CS-FEM, NS-FEM, ES-FEM), kit ciu 
khfii ba chiiu (NS-FEM, FS-FEM). kit 
cau tim (ES-DSG, CS-DSO, CS-MIN3), 
vfi (CS-DSG), kit ciu thanh. dim. 

3.2. Phat trien cac phirong phip 
S-FEM moi trong co liru chat 

Trong huong nay. chiing tfii bit diu 
nghite Cliu cac phuang phip S-FEM moi 
trong CO long gfim 2 truimg van toe vi ip 
suit. Trong do nhin manh vai tto khii cac 
dang dao dgng thira hay hien tugng khoa Ihe 
tich ciia trucmg ip suit, vi dim bio su hgi 
tu on dinh cua bii toin xip xi hai truong. 

3.3. Mo phong bai toan (am vd v^t 
lifu da chirc nang 

Trong huong niy, chiing tfii tiep tuc 
ip dung eae phuong phap S-FEM ttong 
cac bii loan ket ciu tim v6 ding huong vi 
tim vo sii dung cic loai vit lieu da chiic 
nang nhu vat lieu composite, vit lieu co ly 
thay dfii theo chite diy FGM (Functignal 
Graded Materials), vat lite gan piezo dien. 
Trong huong nay. ly thuyet tim vo Mindlin 
duge ua chugng vi nhite ly thuyet bien 
dang cat khac nhau co the dugc sii dung 
(nhu bite dang cat bic nhat FSDT - first-
order shear deformation theory, bien dang 
cat bac cao HSDT - higher-order shear 
deformation theory ...). 
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3.4. Mo phong bai toan tvong tac 
ran - Imi chat 

Trong huong nay, chiing toi tridn 
khai Ap dung cac phucmg phap S-FEM 
cho bai toan tuong tac giura chii ran va Iuu 
chat. Vi dy cac bai toan tucmg lac giua de 
dap, v^t can voi dong chay; giua cac be 
chua d^g tam, vo voi chat long; giua cac 
ket cau dang tSm v6 vdi dong khong khi, 
am thanh; gifta pittong va Itru chat bi nen. 
Muc dp phuc lap cua cac bai toan se duoc 
nang dan len tii cac bai toan bidn dang be 
v6i midn rpi rac khong thay doi va chi tap 
trung vao phan tuong tac giiia chat rSn vk 
luu chat, ddn cac bai toan bidn dang Ion 
voi mien rai rac lien tyc thay doi va can 
su dung cac phuong phap thich ung vol su 
thay doi cua mien rai r^c nay nhu phuang 
phap ALE (Arbitrary Lagrange Euler)» 
phucmg phap IBM timmersed Boundary 
Method), v.v... Doi voi cac bai toan bd 
chiia, d6 phurc tap co the dupc nSng dlin 
len tir be chua ITnh vdi mat thoang chit 
long khong thay doi, ddn bai loan be chua 
di dpng vdi mat thoang chat long lidn tuc 
Ihay ddi va xet luon truang hop co song. 

3.5. Mo phong bai toan t^m vo 
duvc gia circmg gan 

Trong huomg nay, chiing toi trien khai 
ap dung cac phuang phap S-FEM dd linh 
loan v& mo phong cac bai toan tAm v6 duac 
gia cuong gan. Dp phiic tap se duac nang 
d^ len tu cac bai toan phan tich dao dpng 
tu do. phan tich on djnh chiu nen, phan tich 
lai trpng linh cho tam vo d§ng hudng ddn 
cac loai lam vo vat lieu da chiic nSng khac 
nhau (composite, vat lieu h6n hpp ca nhi?t. 
piezo). Ca hai iy diuydt tim v6 Mindlin 
va KirchofF deu dupc nghien cuu, va gSn 
gia cucmg tuong iing se la phan Ui dam 
Timoshenko va dim Euler-Bemouli. 

3.6. Mo phong bai toan ket c^u ran 
nut pha hiiy 

Trong hudng nay, chung toi trien 
khai ap dyng cac phucmg phap S-FEM dd 

tinh toan va mo phong cac bai loan ket cau 
phang chiu nut va kdl cau Um vd chiu ntrl-
Trong bai loan mil nay. c5c phin tu ngoai 
vdt niit se gifing nhu phin tu S-FEM thong 
thudng, nhung cac phan tu dpe theo vet 
nut va tai dinh vet nut se dupc lam giau 
bSng cac ham bat lidn tuc va ham suy bien 
tuong ling. Bai loan tap trung vao vipc 
p h ^ Ifch ling suit suy bidn tai dinh vdt 
nut, va tinh toan cac cudng dp ting sual K 
lai dinh vdt nut. Dp phiic lap bai loan se 
dupc nang dan tii cac kdt cau chiu nut tinh 
den cac bai toan lan truydn mot vdt nut. 
lan truyen nhieu vdt nut va moi, v.v... Cac 
bai loan phan tich dao dpng ty do, phan 
lich tmh se dupc xem xet. Ngoai ra, mpt 
budng nghien cuu song song vdi vide mo 
phong cac bai toan lam, vo chiu nut la sii 
dung cdc phuang phap phan tfch wavelet 
dd ehan doan vet nut, 

3.7. Mo phong b^i to^n phan tich 
^di han ciia ket cau phdng, tam v6 va 
nen mong 

Trong hudng nay. chung toi tridn khai 
ap dung cac phuang phap S-FEM dd tinh 
tpan va mfi phdng cac bai toan phai ti'ch 
gidi han cua kdt ciu phang, ket ciu llm vd 
va nen mong. Mye dich ciia dang bai loan 
nay la llm lai u-png gidi han va dang dudng 
trupt deo ciia kdt cau. Day 1̂  mpt dang biii 
loan tdi tru hda d trang thai gidi han deo 
va chi xem xet trang thai ph^ hiiy deo cudi 
cung ciia ket cau. khdng xem xet qua trinh 
bidn dang trung gian. Dp phiic t̂ p cua bai 
toan cd thd dupc nang Idn tij cac bai loan 
chia Iudi ddu ddn cac bai toan chia Iudi 
thich nghi, tir cac phan tii lidn tuc ddn cac 
phan ni bat lidn tuc, v.v... Cho bai toSn 
phan tich gidi han ciia nen mdng, dp phiic 
tap cd the duac nang ldn lu 1 ldp dit ddtig 
nhat cd mpi he SP dinh c, h? so ma sdt, ddn 
nhidu ldp dit khac nhau cd cac h? s6 dinh 
va he sd ma sat khac nhau, tir cac dit nen 
khdng cd nudc ngam ddn cd nudc ngim, 
tir cdc lo?i mong dan den cac lo^i mdng 
khdc nhau v.v... 
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3.8. Mfi phong bii toan tim, dara 
tren nen dan nhiit cbju tai trpng di dong 

Tfong huong nay. chiing tfii trien khai 
ip dung cac phuong phap S-FEM de tinh 
toin vi mo phong cac bii toin dim, tam 
tren cic loai n^n din nhdt co xet tai ttgng 
dgng di ehuySn. Tim dugc mfi phong bing 
cic loai tim day ding huong, tim vit lieu 
composite. Mo hinh nen dugc xet li mfi 
hinh din hfli Winkler co xet den tinh nhat. 

3.9. Toi iru hoa topology va toi ini 
hoa ket cao 

Trong huong niy, chung tfii triSn 
khai ip dung cic phuong phip S-FEM vi 
cic thuit giii tfii uu de tinh toin va mo 
phong cic bii toin tfii uu hoa topology, 
toi uu hoa k t̂ ciu, vol muc dieh d̂  viec 
thiet ke, che tao trong thuc tc vira dam 
bio ve dg ben, dfi fin dinh, cung nhu dim 
bio nhi^u yfiu tfi canh tranh khic nhu hinh 
ding d?p, ggn nhe, tiet ki^m vit lieu vv. 
Tir cic bii toin da dugc tinh toin va mo 
phfing CO sin, chung ta se thiet lip bii toin 
tfii uu hfia bing vile thiSp lip him mue 
tieu, biln thilt ke, bien ling xii, cic dilu 
kien ring huge ciia bien thiet ke vi bien 
ling xii. Sau do tiiy theo dac diem vi cic 
ding khic nhau cua bii toin tfii uu, chung 
ta se ket hgp cic phuong phip sfi voi cic 
giii thuit tfii uu phu hgp de giii nhu giii 
thuit di trayfin GA (Genetic algorithm), 
giii thual xip xi Ifii tuin tu (Sequential 
Convex Approximation), giai thuit duang 
dfic nhit, giii thuit tieu chuin tfii uu OC 
(Oplimality Criteria), giii thuit tiem can 
di chuyen MMA (Method of Moving 
Asymptotes)... Doi voi cic bii toin Ion 
vi linh loin Iau, chiing ta co the phfii hgp 
them cic giai thuit cua mang Neuron 
Network de ning cao hi?u qua tinh loan. 

3.10. Dinh gii d$ tin caiy cQa kit ciu 

Trong hucmg niy, chiing tfii triln 
khai ip dung cac phuang phip S-FEM de 
linh toin vi mfi phong cic bii toin phin 
tich dfi tin ciy cua kit ciu. Trong thuc tl. 

cac dii Ueu tinh loin (diu vio) se khfing co 
dinh nhu thiet ke ban diu. ma se dao dfing 
quanh mfit gia trj ky vgng vol mgt dg leeh 
chuin nhit-dinh. Dieu niy din den img xii 
cua ket ciu (dau ra) sau khi linh toin (xii 
ly) ciing se bi dao dgng, vi se co mgt sfi 
trucmg hgp ling xii cua ket ciu vugt qui 
miic giai ban cho phep ban diu. Xac suit 
de tinh tit ci trucmg hgp img xii ciia kel 
ciu vugt qua miie gioi ban cho phep ban 
din khi do se dugc ggi li do khfing an loan 
ciia kit ciu. Bii toin niy khi dfi dugc ggi 
li phin tich dg tin cay. Tit ci cic bii tgin 
da dugc de cap a tren deu co the phan tich 
do tin cay khi dir lieu ban diu dugc dî u 
chinh dao dgng quanh gia trj diiet ke ban 
diu vfii mgt dg lech chuin nhit djnh. Cic 
phuong phip phfi bien dugc sir dung hien 
nay de phin tich dg lin ciy gfim co phuang 
phap dinh gia dg tin c^y bic I (FORM-
Firel order Reliability Method), dg tin cay 
bic 2 (SORM-S_econd order Reliability 
Method) va phucmg phap truyen thfing 
diing de kiem tra Monter Carlo. 

4. TRIEN KHAI PHlTCWG PHAP 
S-FEM TRONG DAO TJ^O SAU OAI 
HOC T/^I TP.HCM 

Cho din then dilm hien tai, cic 
phuong phip S-FEM da dugc ttiln khai 
trong cac de tai luin vin ThS tai mgt sfi 
trucmg dai hgc g TP.HCM nhu nginh Xay 
dung va din dung thugc DH Bich Khoa 
TPHCM, nginh Co hgc ky diuit Uiufic 
DH Su Pham KJ Thuit TRHCM, nginh 
Co hgc ung dyng thugc DH Khga hgc Tu 
nhien. Mpt sfi dl tii luin van ThS diln 
hinh dugc liet ke nhu sau: 

4.1. Cae de tai da thuc hien va biiD 
ve thanh cdng 

Tir nim 2011 din nay, tfing cgng 
cfi 13 dl lii di dure hi^n va bio ve thinh 
cfing; 

Bi lai I: Phdi triin phuang phdp 
phdn tir hOu han tran dua tren cgnh (ES-
FEM) di mo phong cdc bdi todn tuang 
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Idc rdn long. Phiing Van Phuc, ThS nginh 
Co hgc ky thuit DH Su Pham Ky Thuat 
TP.HCM nam 2011, (dilm bio ve 9.5). 

DS Idi 2: Phdt trien phuang phdp 
phdn lit hUu hgn tran dua trin nut (NS-
FEM) de md phdng cdc bdi todn tuang tdc 
rdn long. Nguyen Nggc Nhan, ThS nginh 
Co hgc ling dung DH KHTN. DHQG-
HCM nim 2011, (dilm bio ve 9.3). 

Be tai S: Mot so nghien ctiu vi 
phutmg phdp phdn td hOu hgn ldm tran 
dug trin nut Biii Xuin Thing. ThS nginh 
Co hgc ling dung DH KHTN, DHQG-
HCM nim 2011. (dilm bao v? 9.4). 

Be tdi 4: Phdn tich tinh vd dong hoc 
ciia tdm vdt lieu ca ly thay doi (FGM) ditng 
phucmgphdp phan tir hihi hgn tran dua trin 
cgnh (ES-FEM). Trin Vmh Lge, ThS nganh 
Xiy dimg vi dan dung DH Bach Khoa, 
DHQG-HCM nam 2011, (dilm bio ve g.3). 

Bl tai 5: Phan tich tTnh dgng ciia tim 
ip di^n nhifiu lop bing phucmg phip phan 
tli huu han tton dua tten canh (ES-FEM). 
Phan Dio Hoang Hiep, ThS nginh Xiy 
dimg va dan dung DH Bich Khoa. DHQG-
HCM nim 2011, (dilm bao ve 9.1). 

Di t&i 6: Phdn tich do tin egy cita tam 
vdt liiu cd tinh chdt ca ly biin doi dimg 
phuang phdp phdn tit hiru hgn trim trin 
cgnh (ES-DSG). Ong Kim Sang, ThS nginh 
Xay dung va din dung DH Bich Khoa, 
DHQG-HCM nam 2012. (diem biove 8,7). 

Be tdi 7: Phdn tich do tin cdy cOa 
tdm composite nhieu lap diing phuang 
phdp phdn tu hOu hgn tran tren cgnh. 
Pham Van True, ThS nginh Xay dimg va 
din dung DH Bich Khoa, DHQG-HCM 
nim 2012, (dilm bio ve 8.0). 

Be tdi S: Phdn tich dp tin cdy cua 
tdm composite co lap dp diin bdng phuang 
phdp phdn tU hOu hgn tran Iren cgnh. Trin 
Vin Phat, ThS nginh Xiy dyng vi din 
dung DH Bach Khoa. DHQG-HCM nim 
2012, (diem biove 7.0). 

Di tai 9: Phdn tich img xit cua vdt 
the rdn chiu tdc dung cua luu chdi bdng 
phuang phdp phdn tir hOu hgn tran dita 
tren cgnh (ES-FEM). Lieu Xuin Qui, 
HVCH nginh Xiy dung va dan dung DH 
Bich Khoa, DHQG-HCM nam 2012, 
(diem bio ve 8.8). 

Be tai 10: Phdn tich dao dong lu do 
ciin vo Mindlin co xet din tucmg tdc cita 
chdt long bdng phirong phdp CS-DSG3. 
Thii Hong Son, HVCH nginh Xiy dimg 
va dan dung DH Bich Khoa, DHQG-
HCM nam 2012, (difim bao ve 7.9). 

Bi tdi II: Phuang phdp CS-J^N3 
cho phdn tich dao dgng lit do ciia tdm 
Mindlin co xet din tuang tdc rdn - Itru chdt. 
Nguyin Quoc Toan, HVCH nginh Xay 
dung va dan dung DH Bach Khoa, DHQG-
HCM nim 2012, (diem bio ve 7.6). 

Be tdi 12: Phdn lich tdm Reissner-
Mindlin CO ddm Timoshenko gia cuang 
bdng phucmg phdp CS-DSG3. Phara Dire 
Tuin, HVCH nginh Xiy dung va din 
dung DH Bach Khoa, DHQG-HCM nam 
2012, (di&n biove 8.2). 

Be tdi 13: Phdn lich dg tin egy ciia 
tdm vd vd Mindlin bdng phucmg phdp 
CS-DSG3. Nguyen Quang Huy, HVCH 
nganh Xiy dung va din dung DH Bich 
Khoa, DHQG-HCM nam 2012, (dilm bio 
ve 7.6). 

4.2. Cac de tai da bao vf de cirong 
va dang thuc hien 

Trong nam 2012, tong cgng 5 dfi tai 
di bag ve de cucmg va dang thuc hiSn (du 
kiln bao ve luin van tot nghifp vio thing 
2/2013) gfim: 

Bi tai I: Tdi uu hoa tdm Mindlin 
duac gia cuang gdn bdng gidi thudt di 
truyen vd phuang phdp CS-DSG3. Vo Thj 
Mfing Tuyen, HVCH nginh Xiy dung vi 
dan dyng DH Bich Khoa. DHQG-HCM 
nim2012. 
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DS tdi 2: Tdi uu hoa ldm vo/ lieu 
composite bdng giai thugt di truyen yd 
phuang phdp CS-DSG3. Trin Van Dan, 
HVCH nganh Xdy dyng va dan dung DH 
Bach Khoa, DHQG-HCM nam 2012. 

Bi tdi 3: Phdn tich irng xir phi tuyen 
hinh hoc cua tdm composite laminate bdng 
phdn lit hiru hgn CS-M/N3. D6 Chi Thanh. 
HVCH nganh Xay dyng va dan dung DH 
Bach Khoa. DHQG-HCM nam 2012 

De tdi 4: Phdn tich dao dpng tu do 
cua tdm Mindlin cd vet niet bdng phdn tic 
XCS-DSG3. vd chdn dodn vet nut cua tdm 
bdng phdn tich wavelet, Nguydn Anh Tuin. 
HVCH nganh Xay dyng va dan dyng DH 
Bach Khoa, DHQG-HCM nam 2012. 

Bi tdi 5: Phdn tich gi&i hgn cua ldm 
Mindlin hdng phuang phdp CS-DSG3 vd 
chuang trinh toi uu hoa h'mh non bdc 2 
(SOCP). Truang Anh Tu^n. HVCH nganh 
Xay dyng va dan dung DH Bach Khoa. 
DHQG-HCM nam 2012. 

4.3. Mot so de lai ThS se duffc trien 
khai trong thoi gian (di 

Be tdi i: Phan tich on dinh cua kdt 
cau thanh mong. 

Be tdi 2: Danh gia dp tin cay ldn tudi 
thp ket cau 

Be tdi 3: Phan tich dp tin cay trong 
danh gia miic dp hu hai ciia kdl cau do indi. 

Be ldi 4: Phan tich kdt cau tam vd 
chuvdn vi Idii. 

Be tdi 5: On djnh co nhidt ket ciu 
tam nhieu ldp. 

De tdi 6: On dinh co nhiet kdt vd tam 
nhidu ldp. 

Bi tdi 7; On dinh ca nhiet kdt cau 
tdm bidn doi chiic nang. 

Be tdi 8: On dinh ca nhidt kdt vd tam 
sandwich. 

Be tdi 9: Phan lich iing .\u ca hoc 
cua mpt sd mdi trudng hai pha. 

Bi tdi JO: Phan tich lan truydn \'et nut 
va mdi dpng lyc hoc trong bai loan phang. 

Be tdi II: Mo hinh giam bac kdt hpp 
vdi ES-FEM cho bai loan vat lieu hon lap. 

5. KET LL'AN 

Bai bao da trinh bay ngan gpn npi 
dung va cdc hudng nghien ciiu trien vpng 
cua phuang phap phan tii hihJ ban tran 
(S-FEM) va mpt so ket qua tridn khai trong 
dao tao sau dai hoc. Vdi nhOng no luc nhal 
dinh cua dpi ngu nghien cini va sy hd trpciia 
nhidu to chuc, cac trudng dai hpe, mpt sd 
nhdm nghidn ciiu nganh cohpc linli loan ve 
cac phuong phap S-FEM da dan dupc hinh 
tiianh va phat trien tai TP.HCM. Chung toi 
tin urdng rang .viec trien khai dirpc nhirng 
hirdng nghien ciru nay trong dao tao sau dai 
hoc se gop phan giiip nang cao chat lupng 
dao tao cung nhu dial lupng ciia cac dd lai 
luan van ThS va TS nganh xa> dyng dan 
dung va cone nghiep tai TP.HCM va cac 
tinh mien Tay Nam Bp. 
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