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TOM TAT 

BAi bdo d^ cap sî  lim vi^ ciia ban ma cd 

kich thudc Idn trong lidn ket niit giin 

chuyin. Can cfl tren nhiing d^g pha ho?i 

cd th^ xdy ra trSn ban ma di ra cong thdc 

kiem tra dd bin ciia bdn ma dUdi tac dung 

cua tifng c3u kien don li cung nhu trong 

trddng hcfp ch;u lUc t6ng thl.M0t phUcJng 

phdp hflu hi^u de nghifin cilu s^ 1dm vî c 

ciia bdn ma Id sii dung ly thuylt phan til 

hi3u h?n (PTHH). Ket qua nghiln citu cho 

thay philOng phap PTHH cho kit qua 

chinh xic han cac phuong phip tinh toin 

ly thuylt truyen th6ng khdc, 

Tii kh6a: Bin ma, g i^ chuyin, Icet cS.n 

thip, phdn til hiiu han, m6 phdng nut 

ABSTRACT 

In this paper, the behavior of large-scale 

gusset plate in bolted connection of 

transfer truss is introduced. Based on 

failure modes, some formulas to evaluate 

the gusset plate strength are mentioned. 

This paper also presents some methods to 

analyze gusset plate under combined stress. 

Among these presented methods, the FEM 

method has more advantages than 

conventional methods. 

Keywords: Gusset plate, transfer truss, 

steel structure, FEM, joint simulation 
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1 G\ai T H l £ U 

Hien nay cd sd ha tang va tdc do do thi hoa 

cua Viet Nam dang tren da phdt tnen manh me, 

kem theo do la nhQng cong trlnh nh^ cao tang 

cin khong gian lmh hoat nhSm phuc vu da 

dang cac linh vi/c nhu kinh doanh, gISi t r i . . , Do 

yeu c3u c3n kh6ng gian Idn mS k f t cau gian 

chuyen xuSt hiSn ngSy cang nhl^u, d Viet Nam 

hi^n nay c6 mdt so cong trinh Idn da sCr dung 

k^t c^u gi^n chuyen nhif Tru sd Bo Cdng An, 

Bio tSng Hci Noi, I da theip van phong 

Vietinbank(VietinBankTower-VBT) (H inh l ) . . . 

Ket cau glein thudng tiao g6m thanh canh 

tr£n, thanh c^nh dudi va cac thanh bung ddng 

vi xien, Viec lien k f t trKc tiep nhijtig thanh gian 

vdi nhau thydng rat kho khin. Do vay bin ma 

thydng dUoc sii dung nhi / mdt cSu kien trung 

gian de truy4n lu'c t i f thanh gian nay sang 

thanh gian khdc. 

b) Mat dn dinh biin ma trong trudng hop 

thanh chiu n^n 

c) Phd hoal c i t khoi ciia b i n ma 

d) Phi ho^l trong trudng hop chiu luc 

tdng t h ^ 

Trong nhCmg dang phd hoai trgn, dang (a), 

(b), (c) xdy ra cue bd tai vl tr i lien k f t ciJa bdn md 

vd mdt thanh rieng re trong nut. Dang phd hoai 

(d) x f t tdi tac dung tdng the cua tit cd cdc cau 

kl^n trong nilt. 

2.1 PhA hoai chdy d^o h o | c k^o tfOt 

t r ong t r i /dng hop thanh chiu kio 

Nam 1952, Whitmore da t i^n hdnh th i 

ngh i fm vdi bdn ma kim loai va xdc djnh duoc 

quy d^o ifng suft truyen trong bdn ma. Can cU 

vdo kf t qud thi nghidm, dng da de xudt phUOng 

phdp xac dinh t i f t dl^n chiu k ^ hCru h l | u cua 

bdn md ( t i f t dl^n Whitmore) nhusau: t i f tdm hai 

bu Idng ngodi cung hdng dau tien, dUng hai 

dudng t h i n g nghieng gdc 30° so vdi true thanh 

(Minh 2a). Giao cila hai dUdng ndy vdi dUdng 

th ing di qua tdm cdc bu Idng hdng cud! ci ing 

xdc dInh mdt bi rdng huTu hieu W. 

Hinh 1. So do gian diuyen dif an Thap van phong V6T 

Mot trong nhiing ddc diem chfnh cua kf t 

cdu gidn chuyen la chm tdi trong r f t Idn, do dd 

kfch thudc t i f t d i fn ciia cdc thanh trong gian 

chuyen ciing Idn hon nhi^u so vdi k f t cau gian 

thdng thudng, Su 1dm viec cua ni l t li£n k f t gidn 

chuyen sd dung ban ma la rat phUc tap, chUa 

duoc de c^p den trong tieu chuan cdng nhif cdc 

tdi lieu hudng din t h i f t k^. 

Bai bao trlnh bdy each tlnh todn bdn ma 

theo tieu chuSn ket cau th^p ciia My AISC-

360/05 vd SU lam viec cua bdn ma cd kich thUdc 

Idn trong nut gidn chuyen, trong do trinh bdy 

CU the mdt sd phUOng phdp ddnh gia khd nang 

chju lUc tdng the ciJa bdn ma khi chju lUc. 

2 Sir LAM viec COA BAN MA 
T R O N G L | £ N K £ T N O T G I A N C H U Y E N 

Bdn ma cd the bi nhCmg dang pha hoal nhu 

sau: 

a) Phd hoal chdy d t e hoac keo di l t trong 

trudng hop thanh chju keo 

Hinh 2, Quy dao ling suit va odi »c tnnh tilt dien 

Whitmore 

Cd the sir dung cdng thifc J.4-1 vd J.4-2 

trong Tieu chudn AISC-360/05 3i xdc dinh do 

b4n ciia t i f t dien Whitmore: 

Rn=F,A,W (1) 

Rn=Fu/UF (2) 

Trong dd: F, - dng suat chdy ti€u chuan 

Fu - dng sudt b^n (kio dOt) t i ^ chu in 

Agw - dien tich tiet dien Whitmore khdng 

gidm yeu 

Anw- dien tich tiet dien Whitmore gidm y^u 

Trong cdng thiic (1), he sd an todn i^ = 0.9, 

trong cdng thdc (2) iji = 0.75. 

Nghien cdu chi ra rdng dang phd hoai keo ddt 

cua t i f t dien gidm yeu thudng khdng xdy ra t r u ^ 
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khi xdy la pha hoai cdt Midi. Vi thi tiong t hu t te 

th i f t ke, dar>g pha hoal nay It dUpc xem xet tdi. 

2J. Mat on dinh trong tnfdng hop thanh 

chju nen 

Co hai dang mdt dn dinh cOa bdn md: 

- Mat dn dinh cOa vCing mep bien ban ma 

- Mat dn dinh ciia viing bdn ma phia sau 

cdu kien lien ket 

Thyc te hai hien tuong tren khdng tach biet 

rd rdng md cd su lien quan Oin nhau. Cdc k f t 

qud thi n g h l ^ do Sheng vd Yam thyc hien 

nam 2002 cho thay khi gia cudng them cdc 

sUdn cdng ben trong bdn ma, khd nang dn djnh 

cua VLing phia trong bdn md tang len va khd 

nang dn dinh cua m^p bien cung tang theo. 

Hon thi nifa, theo Chambers vd Ernst (2005) 

niu bd tr i cdc sUdn t^i vung bien ciia bdn md 

thi khd nang dn djnh ciia vi ing bdn md phia 

trong ciJng tang \in. Hi^n nay van chua cd mdt 

nghiSn cdu cu t h ^ ndo vi mdi quan h^ ndy, cdc 

cdng thUc trinh bdy trong bdi bdo vdn xem x f t 

hai hien tUong m$t cdc riftng bi f t . 

(i) Mat dn djnh ciia vung m^p bien bdn ma 

Tidu chu^n AASHTO 2007 g i * han ty le 

chieu dai t y do cOa m^p bi^n tren chieu ddy 

bdn md theo cdng thitc sau. 

l ^ / t , 5 2 , 0 6 ^ (3) 

Cdng thdc tr§n dp dung cho trudng hop 
th i f t kd khdng x f t tdi 0\iu ki§n khdng ehan, h§ 
don vi Id kip-inch Ddi vdi trudng hop cd x f t tdi 
khdng ehan, Abolhassn Astaned-AsI trong [3] 
04 xudt sir dung cdng thdc: 

4 , / t , < 0 . 7 5 j ^ (4) 

ih vung m p̂ bien b^ ma 

_ ^ ^ ^ ^ la vung bdn md phia sau 

cdu kien li 
Khi chi ed mdt c i u kidn chiu n^n, de xdc 

d jnhdd b4n dn Oinh cOa bdn ma cung ed the sd 

dgng phuong phdp t i f t di^n hdu hieu 

Vl/hitmore. Theo dd, dd b^n ciia bdn ma du^ic 

xdc djnh gidng nhu mdt cdt th^p t i f t dien d i d 

nhdt kich thudc W x t^ chl^u ddi cdt bdng 

khodng each trung binh t d t i ^ t dl^n Whitmore 

tdi m^p bi&n bdn ma. Cdng thdc xac (^nh dd 

b^n mdt dn dinh tham khdo phan Thi f t 1 ^ cau 

ki*n ehiu n^n AISC-360/05, 

23 Pha hoai dt khdi 

Hien tUongcSt khdi xay ra khi cau kien lien kft 

chiu keo. Cd hai loai cat khdi: cat khoi ciia cau kien 

duoe li^n kf t va cat khdi ciia ban ma. Thong 

thudng chieu day ban ma nho hon cau kien duoc 

lien kf t vi the de xdy ra hien tuwig cat khdi ban 

md, Bdn chat cua hien tuong cat khoi bao gdm sy 

keo dirt tren mat phang vuong goc voi chieu cua 

lUcva suphd hiiyve cat tren mat phang song song 

vdi phuUng ciia lut. 

S-v-

Ifc 
Hinh 4, Mot 50 dang cat MIM thuong gap 0 ban ma 

Cflng thdc J.4-5 AISC-360 05 cho phep xac 

djnh dd ben cdt khdi ciia ban ma 

R„=0.6FA.+Uj„F^A„<0,6F.A^+U,„F^A^, (5) 

Trong do: 0 6F„An. - do ben phan t i f t dien 

chiue4t;FuAo,-ddben phan tiet dien chiu keo 

Uto - hi sd ke den su phan bo khong deu 

ciia dng sudt keo 

TrUdng h9p thanh cd hai thanh phan lucdoc 

vd lut cdt cd the sddung cong thdc nhu sau [3]: 

(V / *R^) '+ (H/< t r f l „ ^ r -_ l (5) 

2.4 Phd hoai t rong t rudng h o ^ chju luc 

tdng the 

Khi th i f t ke can xet tdi su pha hoai xay ra 

khdng chi d t i fng cau kien ma con can xem xet 

sy Idm v i ^ tdng the. Thong thi/dng uiec kiem 

tra dd bin cOa bdn ma trong truong hop chiu 

luc tdng t h ^ dutfc t i^n hanh tai nhdng mat cSt 

nguy hiim nhutrong Hinh 5 

15. Mat cit nguy hiem cua ban ma chiu dong thoi 
ucdLIUcdoc momen, luc tit, iUc doc 

N^i luc tai mat cdt nguy hiem flupc xac dmh 
bdng cdch quy ddi iuc nhu trong SUc ben vat 
lieu, dya tren gia th i f t lien ket khong bi bien 
dang trong qua trlnh chm luc, Thuc te trong giai 
doan chiu lye, tmc ciia cac cau kien khong con 
ddng quy tai mdt diem niia, vi the momen tai 
mat cdt nguy hiem can duoc cong them mot 
tUdng k^ den dp Iftih tdm nay Cach xac dinh 
gid t l i ndi lUc cd k^ den bien dang cau kien co 

the tham khao Phuong phap luc ddng nhat 

(The uniform force method) [2], Phuong phjp 

kiem tra ben cho ban ma trudng hpp ndy iJuoc 

trinh bay cu t h ^ tai muc 3, 

3 IVI6T S6 PHI/ONG PHAP KÎ M 

TRA Op BEN BAN MA KHI CHfU Ll/C 
TONG THE 

3.1 Phuong phdp "dam don gian" 

Phuong phap thUdng duac ap dung nhai 

la coi ban ma nhu mot dam don giaii, khi dota 

CO trang thai dng suat ben trong ban ma dam 

nhu Hinh 6. Oe ki^m tra do ben eiia ban ma, can 

xem xet tai 03 diem nguy hiem: diem A c6 iJng 

suat phap Idn nhat, dng suat tiep bang khong, 

diem B CO Ung suat tiep Idn nhat, dng suat phip 

bang khong va diem C CO dng suat phap va Lfng 

suat tiep deu tuong ddi Idn. Viec kiem tra theo 

Ung suat chinh tUong tU nhu bai toan Lfng suat 

phang ciia Sdc ben Vat lieu. 

Minh 6. Phan bo i]ng suat cua bin ma theo phifOng phjp 

dam dun gian 

Mot cdng thdc dOn gidn de kiem tra dp ben 

cua ban ma chiu ddng thdi momen, luc docva 

lUc cat duoc de cap trong [3]: 

{N/'^t^y +( iVl/4iMj + { V / * V j ' <1.0 (7) 

W A ) ' + ( M , / I | ) M J + ( V / 4 I „ V J ' ' < 1 . 0 (8) 

Trong do: N., M^, V, la dd ben chay d^o cua 

phan t i f t dien nguyen bdn ma 

Nu, Mu, V,, la do ben keo dUt ciia phan tiel 

dien giam yeu ban ma 

<\> = 0.9 va f , = 0.75 

Cdng thdc kiem tra tren co uu diem:acJn 

gian, de sd dung, nhUng nhUOc diem ia khfing 

xac dinh duoc dng suat cu the tai tdng vi tri, dan 

tdi khong xac dmh dUpc vimg ting suat nguy 

hiem tren ban ma, 

3.2 Phuang phap cong UYig suat 

Phuong phapduoc Astaneh-AsI de xuat 

trong [3j: 

• Sd dung phuong phap hoa dd xac dmh 

t i f t dien huu hieu Whitmore cho tdng cau kl̂ n 

tham gia niit lien kft . 

• Tu hai diem ngoai ciing ciia tiet di^n 

Whitmore ve hai dudng th^ng song song vSi 

true cau kien. Hai dUdng th^ng nay xac dinh 

vung dng suat gay ra bdi cau kien tUong Ong 

Ung suat tai bat ky diem nao trong uiing nay 

gCiBmimi 12^015 



Bang 1. Dd lidu t inh toan nut qian 

du kien 

T2 

T4 

TS 

T9 

Hinh dang 
t i f t dien 

H (hai bdn canh) 
H 

H 

H 

Bdn ednh 

B (mm) 1 T( (mm) 

1100 100 

1000 100 

800 100 
600 1 50 

Bdn bung 

D(mm) 

900 

noo 
1100 
1100 

T- (mm) 

50 
50 

50 
25 

Bdn canh ngodi 

Tg (mm) 

100 

Ndi life 
cauki#n 

N(kN} 
-62920 

-43700 
30200 
-11100 

V(kN) 

22620 

Oiu chi ed thanh phan dng suat phdp vd ed gia 
tnbdnga=N/(Wxtg) 

• Tai v i ing giao g i i l ^ eac vi ing dng suat gay 
ra bdi cdc cdu kien, bdng phucng phdp Sdc bdn 
vdt lieu xdc dinh dng suat phdp va dng suat tiep 
cho mdt phdn t d don vi . 

• Sd dung dng suat tUong duong Von-
Mises d ^ ki^m tra didu kien bdn theo cdng thdc 
sau: 

lien ket bdn bung sif dung bu Idng M24ASTM 

A490. 

Hinh S. Bu long nri hinh bing phSn li) khoi v̂  tnfcmg liHg 
suSt tmng bin ma khi phan tich bing phJn mem ABAQUS 

Ben canh do, phdn mem ABAQUS con ed 
mdtk i lu phdn t d Id 'abaqus fastener' dCing d ^ 
lidn k f t cac diem ciia hai hay nhieu mat phang, 
Loai phdn t d nay thudng duoc sd dung de md 
hinh cdc lidn ket nhu lien ket han di^m, lien ket 
bu Idng, dinh tdn trong cac bdi todn ma muc 
tidu la xac dinh trudng iing suat tdng the eiia 
nut. 

Hinh 10. Chi tiet niit cinh trSn gian chuyen khfil van 
phong VBT 

• PhUi/ng phdp c^gHrng sudt 
TIdn hanh theo cdc budc da trinh bdy trong 

muc 3,2, t^l mat edt dang xet, dng sudt dUOc 
chia thanh OS vdng neng bift. Cfng suat tai tifng 
vung the hidn trong Bang 2. 

Hinh 7. Phifong phip cong ilng suit 
3.3 PhiTong phap ph in tiJr htiru han 

(PTHH) 
Phuong phap PTHH Id mdt phuong phdp 

sd dya tren ndn tdng todn hoc de md hinh hda 
cdc vdn 6i thyc tien. Phuong phap PTHH dupe 
dung phd bidn trong cdc bai todn ca hoc de xdc 
dmh trudng dng suSt - bien dang cCia vat th^. 
Mdt sd phdn mem PTHH phd bien cd th^ ke den 
nhu ANSYS, LS-DYNA, ABAQUS. 

Mdt vdn Oi khi md hinh niit lien kftbdng 
phddng phdp PTHH Id md phdng bu Idng. Cd 
nhiiu cdch Oi md phdng bu Idng, tiiy thudc 
vdo ydu cdu dat ra eiia bdi todn md lUa chpn 
phUdng phdp phii hpp. 

Phd bidn nhdt Id md hinh bu Idng dang vdt 
thd khdi ba chieu (3D solid) nhutrong Hinh 8. 
Uu di^m ciia phuang phdp ndy la md hinh nut 
lidn kdt mdt cdch ehi t i f t , gSn nhdt so vdi suldm 
vide thyc td, eho phdp xem xdt dupc trang thdi 
dng sudt - bidn dang ciia tdng bu Idng. Tuy 
nhidn nhuoc diem ciia phuong phdp nay !a sd 
\\iifng phdn tdqud Idn dan ddn khdi lUpng tfnn 
todn km, thdi gian phdn tfch kdo ddi 

Hinh 9. So do lien ket 'aliaqus fastenef 
Bdn cgnh vide md phdng dng xd ciia lidn 

ket (edng tuyet ddi, ddn hdi hoac phi tuydn), 
ABAQUS cdn cho phep khai bao ban kinh dnh 
hudng eda lidn kft nhu trong Hinh 9. PhUPng 
phdp ndy tuy khdng the xem xet cu the dng 
suat trong tifng bu Idng nhUng lai ed Uu didm 
Idn Id md hinh don gidn, gidm thi lu thdi gian 
phdn tieh, 

3.4 Vi du tinh toan 
De hinh dung cu the, tien hanh tinh todn 

mdt nut Uong gian chuyen vUpt nhjp 54m, 
chidu cao gidn 936m, dd 20 tang cOa dy an 
Thap vdn phdng VBT. Nut gdm 04 cau kidn 
du^e lidn kft vdi nhau thdng qua bdn ma vd 
bdn ndi (Hinh 10). Kich thudc t i f t didn vd ndi lUc 
cac eau ki^n trlnh bdy trong Bangl. Cdc Cciu 
kien lien kft dupe td hpp td cac bdn thdp mdc 
ASTM A572 cdp CUdng dd 50 (cUdng do chdy 
tieu chuan bdng 50 ksi). Lien ket bdn ednh sd 
dung bu Idng M40eudng dd cao ASTM A490, 

Hinh 11. Phifdng phip epng ling suit 
Bang 2. Ket qud tlnh toan theo phUPng 

jjhdp cdng drig sudt • 
jvi ing V u n g ^ p O n g 

Vdt l ieu: Trong md ninh niit ^dn ket, cdc 
cau kidn thanh, bdn ma, bdn ndi dupc md 
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phdng bdng phin t d t i m ddng nhat [shell 

homogeneouslVit lidu thdp ASTM A592 cdp 50 

dUCK khai bao trong ABAQUS bdng mo hinh vat 

lieu ddn ddo cd cdc ddc tn ing co hoc modun 

dan hdi E = 200,000 N/mm'; hd sd Poisson p = 

Ol4u Men bidn v<t tdi t rong gan vao md 

hinh thd hien trong Hinh 13. Tdi trong tac dung 

vdo tifng eau kIdn ciia nut Idy td ndi luc thu 

dupc sau khi phdn tich ndi lUe gian Trong mo 

hinh md phdng nUt, tdi trpng dupc nhap vdo 

canh bidn phdn td tdm. 

Chia lirdi phin t i h CGng nhU tat cd cdc 

phdn m&n PTHH khde, cdc cdu kien trong md 

hinh ABAQUS cdn duoe chia ludi phan td khi 

phdn tich. Ludi chia cdng mm thi ket qud phdn 

tieh edng chlnh xdc, Trong trUdng hop ndy, bdn 

ma dupc chia lUiM kich thudc tdi da 50mm, cdc 

c3u ki$n cdn 1̂ 1 dupc chia ludi kich thudc tdi da 

100mm. Loai phdn t d sd dung trong mfl hinh 

chia ludi Id phdn t d tam tich phdn gidn lupe, 

dang tdgidc 4 nut (S4R). 

Kit qud ph in tich: bdi todn dang xdt Id bdi 

todn trnh, vl thd sd dung modun Abaqus / 

Standard de phdn tich. Kft qud sau khi phan 

tich Id dng sudt, bidn dang tai cae diem trong 

md hinh da chia ludi phan td . Ve dng suat, phan 

mem cho phep hidn thj nhidu loai dng suat nhu 

dng suft theo cdc phuong, dng sudt chlnh. Kf t 

qud thudng dUpc sd dung nhat Id dng suat 

Von-Mises. Ody Id iSng suat tuong dUOng dUPC 

de xuat trong tieu chi ddo cua Von-Mises, theo 

dd ndu dng sudt Von-Mises Idn hon gidi han 

chdy deo ciia vdt lieu thi vdt lieu se bi bien dang 

ddo, 

Theo ket qud phan tich, dng suat tUong 

dupng Von-Mises Idn nhdt trong bdn ma 

CTMUH™" = 208,3 N/mm^. Trong khi dd gidl han 

ddo ddi vdi vat lieu thdp ASTM A572 d p 50 Id 

Fy = 345N/mm^ Nhu vdy bdn ma v3n Idm vide 

trong giai doan ddn hdi. 

• So sdnh kit qui tfnh todn 

Hinh 15 thd h i fn dd thj tifng suat eCia ban 

ma tren m| t cdt nghien cdu theo hai phUOng 

phdp cdng dng suat va PTHH. Td do cd the riit 

ra mdt vdi nhdn xet nhU sau: 

- Cfng sudt Idn nhat theo phUPng phdp 

edng dng sudt Idn hon dng suat Idn nh f t theo 

phuong phdp PTHH. 

- Phuong phdp edng dng suat eho ket qua 

ed nhieu diem khdng hpp ly nhi^ dng suat tai 

vung bidn iudn bdng khdng (dieu ndy khdng 

hpp ly vl neu dng sudt tai vimg bidn bdng 

khdng thi khdng the xdy ra hidn tUOng mdt dn 

dinh vung bien cua bdn md); dng suat trong 

mdt vung cd gid trj khdng ddi nhung khi 

chuydn sang vimg khac ed bUde nhdy ddt ngdt. 

- PhUPng phdp PTHH cho ket qud kinh te 

hon. Ket qud duoc the hien trUe quan, chi tiet. 

Hinh 15, Bo thi iing suit lai m|t cit ngliî n cihi theo hai 

phudng phap llnh toin 

4 . K ^ LUAN 

Bdi bdo trlnh bdy cac dang phd hoai cd the 

xdy ra cua bdn ma cd kich thudc Idn trong ndt 

lien ket gidn chuyen, moi dang pha hoai ddu cd 

dd xudt cdng thdc kidm tra dp bdn. Bdi bdo 

cung trinh bdy phuong phdp hdu hidu de 

nghifin cdu su Idm viec ciia mit lien ket do la 

phuong phdp PTHH. PhUOng phdp tren cd 

nhidu uu diem nhU: danh gid sU lam vide eua 

bdn md mdt cdch ehinh xdc, k f t qud true quan 

eho ph^p nghidn cdu ddng thdi sUlam vl^c ciia 

tdng eau kien don Id cung nhU sU Idm viec tdng 

the cua nut lien kdt. 

So vdi phuong phap PTHH, phUOng phip 

cdng dng suat xem xet tac dung ciia cac cau 

kien len ban ma mot each rieng re, khong trong 

sU lam viec ddng thdi ciia nut. Ben canh at. 

phuang phap cong dng suat mdi xet tdi thanh 

phan dng suat phap ma chua ke tdi thanh phan 

dng suat tiep.Kft qua cudi ciing cua phL/ong 

phap cong dng suat thudng Idn hon gia trj ung 

suat theo phuong phap PTHH, vi the kiem (ra 

theo phuong phap cdng dng suat thien vf an 

toan hon. 
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