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Tom tit:

Noi dung bai bao trinh bay két qua nghién ctru thyre nghiém sw lam viéc ciia dam bé tong cot thép (BTCT) chiu xoin
dwoc gia cwong bing vat liéu tAm s¢i cac bon (CFRP); 6 miu dim thi nghiém c6 cung kich thuéce hinh hoc va ciu
tao cbt thép dwoc ché tao, trong dé6 2 miu dam khong dwoc gia cwong va 4 miu dwoge gia cwdng chdng xoin bing
tAm s¢i CFRP. Cic két qua thye nghiém vé co ché pha hoai, md men xoén cue han, géc xoay, tinh trang nirt ciia cic
mAiu thi nghiém dwoc trinh bay va thao luin. Nhirng két qua thu dwoc tir nghién ciru nay cho thiy hiéu qua ciia viéc
sir dung tAm s¢i CFRP trong gia cuong két cAu dam BTCT chiu xoén.

Tir khéa: Dam, gia cwong, tam sgi composite, xodan.

Chi s6 phén logi: 2.1

Hién nay, két cdu BTCT la dang két cu chiu luc duoc
sir dung phd bién nhit trong cac cong trinh xay dung. Su
lam viéc cua két ciu BTCT theo thoi gian chiu tac dung cua
nhiéu yéu t6 tic dong khac nhau dan dén tinh trang hu hong,
suy giam kha ning chiu lyc ciing nhu xuat hién nhimng yéu
cau vé cai tao, stra chita cho phu hop véi cac diéu kién, cong
nang sir dung. Cau kién BTCT lam viéc chiu xodn 1a dang
két cau thuong gip trong hé két ciu cong trinh, vi du nhu
dim d& ban cong, cac ban san ¢6 dang cong-xon... M6 men
xodn c6 xu hudng gy xodn cac cdu kién quanh truc doc cta
cac cau kién nay va trong nhiéu truong hop di gay ra tinh
trang ntt bé tong do xodn (hinh 1).

A. Dam do ban san cong-xon.

Hinh 1. Dam BTCT lam viéc chiju xodn.
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Viée sir dung tim so1 composite cuong dg cao (Fibre
Reinforced Polymer, viét tit F RP) trong cong tac gia cudng
két cau BTCT duoc ap dung phd bién ¢ cac nuée tién tién
trén thé gioi. Cac két cdu cong trinh ~duoc gia cuong c6
thé 1a két cau cot, dam, san... Trong s6 cac loai composite
lam vat liéu gia cudng, CFRP dugc sir dung rat phd bién.
Phuong phép gia cudong bang vat liéu CFRP tan dung duoc
nhitng uu diém cia loai vat liéu nay nhu cuong do chiu kéo
va md dun dan hoi cao, trong lugng nhe, khong bi an mon
dudi tac dong cta yéu to moi truong... Bén canh uu diém vé
dic tinh co hoc, gia cudng bang CFRP con cho thiy nhiing
tién loi trong qua trinh thi cong gia cudng nhu nhanh chong,
don gian, khong can nhiéu may méc thiét bi, thoi gian thi
cong nhanh. Trén hinh 2 gidi thi€u hinh anh su dung CFRP
trong cong tac gia cuong két cau BTCT chiu udn.
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B. Dam bién trong hé k&t cdu dam san lién tuc nhiéu nhip.
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Abstract:

This paper presents an experimental study on the
torsional behavior of reinforced concrete (RC) beams
strengthened with externally bonded carbon fiber
reinforced polymer (CFRP) sheets. Six identical
specimens were cast. The concrete grade and the steel
reinforcement ratio were kept constant for all specimens.
Two specimens without being strengthened were the
control specimens, while the four other specimens
were strengthened with CFRP composite sheets. In the
experimental findings, the failure mode, the ultimate
torsional moment, the crack patterns of tested specimens
were presented and discussed. The obtained results
from this research clarified the torsional behavior of
beams strengthened by CFRP and the strengthening
effectiveness in the torsional capacity of RC beams
using this material.

Keywords: Beam, composite sheet, strengthening, torsion.
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Hinh 2. Hinh anh gia cudng két cau chiu uén bing CFRP [1].

O nuéc ta hién nay, vat liéu CFRP di duoc st dung cho
viéc gia cuong mot s6 cong trinh cau va nha dan dung. Tuy
nhién, viéc ap dung con nhiéu han ché, chua duge phé bién,
trong d6 nguyén nhan chinh 13 gia thanh va tiéu chudn ky
thuét ap dung cho loai vat liéu nay. Trong nudc chua co cac
tiéu chuan thiét ké, thi cong gia cuong két cau BTCT st
dung CFRP; viéc tinh toan thiét ké dugc thuc hién theo mot
sd tiéu chuan nuéc ngoai nhu FIP-Bulletin Nol4 [1], ACI
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440.2R-08 [2]; do d6 viéc tinh toan, phan tich cho ting d6i
tuong két cau cu thé, lam co so dé xay dung tiéu chuan riéng
cho viéc ap dung loai vat li¢u gia cuong nay ¢ trong nudc
1a can thiét. Bai bao trinh bay két qua nghién ciru sir dung
CFRP trong viéc gia cuong két cdu BTCT lam viéc chiu
xoan, duoc thuc hién tai Phong thi nghiém va kiém dinh
cong trinh, Truong Pai hoc Xay dung.

Noi dung nghién cifu
Ly thuyét tinh todn gia cwong két céu chiu xodn

Xét dam BTCT c6 tiét dién ngang hinh chit nhat kich
thude bxh lam viéc chiu xodn. Theo CEB-FIP Model Code
1990 [3], dé tinh toan kha niang chiu xoan, tiét dién chir nhat
dugc quy doi vé tiét dién thanh thanh mong tuong duong
(hinh 3), trong d6 chiéu day » duogc xac dinh bang ty sb
gitra dién tich va chu vi cua tict dién.

b L b
Hinh 3. Quy déi tiét di¢n chii nhat sang tiét dién thanh thanh
mong tuong duong.

Tinh toan kha ning chiu xodn duoc ap dung theo ly
thuyét tinh toan thanh thanh mong véi cac gia thiét: (1) ¢
trang thai gidi han, tmg suét tiép phan bd déu theo cac mat
cia thanh thanh mong; (2) & trang thai gi6i han, ing suit
trong c6t thép doc va cbt thép dai dat dén cudng do chiu kéo
tinh toan cta cot thép, bé tong trong dai nén nghiéng dat dén
cuong do chiu nén tinh toan; (3) bo qua kha nang chiu kéo
cua bé tong.

Kha nang chiu x0dn cua tiét dién xac dinh tir diéu kién
dé bé tong khong bi ép vo dugc tinh theo cong thie (1).

1,33 [t 4,

)
cotgf tgd

Rd ,max

Trong do: £, 1a cudng do chiu nén ddc trung cua bé tong
(MPa); v 1a hé so giam cuong do cia bé tong, duoc xac dinh
theo cong thirc (2); Ak 1a dién tich phén 15i cta thanh thanh
mong tuong duong duogc tinh theo cong thire (3); 0 1a géc
xodn (goc nghiéng cia dudng nit do xodn so véi phuong
ngang) duoc xac dinh theo cong thic (4).
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V6i u, 1a chu vi cta tiét dién thanh mong quy ddi u,
209+h 2t /) sla khoang cach cbt dai; A va A ladién tlch
cuia ¢t thep doc va cbt thep dai; f va f lan 1u0rt la gi6i han
chay cua ¢t thép doc va cot thep dal

Véi tiét dién dugc gia cuong chéng xoin béng tam vat
ligu composit, kha nang ch1u xodn dugc xac dinh bang tong
kha nang ch1u xodn cua tiét dién chua gia cuong va kha
ning chiu xodn cta riéng tim composite gia cuong [1].
Theo [1], st dung FRP trong cong tac gia cuong chi c6 hi¢u
qua khi tam FRP duoc quéan quanh tiét dién.

Hinh 4 thé hién so d tinh toan gia cudng dam BTCT
chiu xodn bang tim FRP. M6 men xo4n gy ra cac lyc tac
dung 1én tim FRP theo phuong dimg (canh dim) va phuong
ngang (mit trén va mat dudi dam).

Tém FRP Ffd,h

Ftdv
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Ffd,v

Ffdh
S S
Hinh 4. So db tinh toan kha ning chiu xodn clia tim sgi gia
cuong [1].

Khi d6, lyc kéo hinh thanh trong 16p FRP (F,, 1a Iyc kéo

Jih

ngang; F,, 1a lyc kéo doc) s& tao thanh vong tng suat lién
tuc Theo CEB- FIP2010, gia tri ciia cac thanh phan F an VA
F,,, duoc xac dinh béng cong thuc (5) va (6).
t.b
Fuv=&u.E, L hcoso (5
Sy
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Kich thugc hinh hoc mau thi nghiém.

Hinh 5. M4u thi nghiém déi chiing (khéng gia cudng) B-1, B-2.
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Trong tinh toan, goc xodn O c6 thé ldy bang 45°. Kha
nang chiu xoan 7 cua lop FRP gia cuong dugce tinh todn theo
céng thuc (7)

b-l-F h =2 &

£ P s
o o™ bh-cotg

f

Trong do, l 1a chiéu day ciia tim FRP; b, 1a chiéu rong
ctia tim FRP; s L la khoang céch tinh tr tdm cac tam FRP gia

cuong; & e 1a bién dang tinh toan cua FRP duogc tinh theo
cong thue (8).
Ehe 086, g
Epe=—rr=—T" ®)
’ 7r 1,3

Voi v, =13 1a hé sb an toan cua FRP xét cho truong hop
xay ra phéd hoai do bong tim CFRP khoi bé mit bé tong; & e
1a bién dang ctia 16p FRP tinh theo cong thiic (9).

2/3
f‘cm 0,3 -8_/u (9)
7Py

10 = 0,17 % (e

Véieg, E, 1a bién dang cyc han va modun dan hoi ciia
vat li¢u FRP p la ty trong ctia tam FRP dugc tinh theo cong
thuce (10).
2t,sina 21, b,

b, b

w w

(10)

P, .
Sy

o 1 goc nghiéng ciia tim FRP gia cuong so véi truc dim; fé .

12 cuong do nén trung binh cua bé tong (xac dinh trén mau

thtr hinh tru kich thudc ti€u chuan 150x300 mm).

Nghién cvru thuc nghiém
Mau thi nghiém va vdt liéu ché tgo:

Hinh 5, 6 trinh bay kich thudc hinh hoc va ciu tao cua
mau thi nghiém xo0an. Cac mau thi nghiém c6 dang chir C,
doan dim chiu xoan thi nghiém ky hiéu D-2, c6 tiét dién
ngang hinh chit nhat bxh = 150x200 mm, chiéu dai 800 mm.
Diém dat luc cach truc trong tam dam D-2 mot khoang 1 =
350 mm. Téng s6 6 dam thi nghiém duoc ché tao. Cac dam
déu c6 cung kich thude hinh hoc, ciu tao cbt thép (cdt thép
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Mau gia cudng B-3, B-4.
Hinh 6. M4u thi nghiém dugc gia cudng B-3, B-4, B-5, B-6.

doc 4010, cdt thép dai $6a100) va cuong d bé tong. Trong
do:

- 2 mau khong gia cuong, ky hiéu B-1 va B-2, 1a cdc mau
thi nghi¢m doi ching.

- 2 méu duoc gia cudng chiu xoan bang CFRP & doan
dam D-2, ky hi¢u B-3, B-4, vdi khoang cach cac tam CFRP
la 100 mm.

- 2 mau duogc gia cuong chiu xodn bang CFRP ¢ doan
dam D-2, ky hiéu B-5, B-6, vdi khoang cach cac tam CFRP
la 100 mm.

Cép phéi vat liéu bé tong ché tao mau thi nghiém duoc
trinh bay trong bang 1. Gia tri cuong do chiu nén cua bé
tong trinh bay trong bang 1 dwoc xac dinh bing gid tri
cudng do nén trung binh cua 3 mau thi nghiém hinh try
DxH = 150x300 mm & tudi 28 ngay. Cot thép ¢6 va ¢10 c6
gi6i han chay xac dinh qua thi nghiém kéo 1an luogt 1a 240
MPa va 325 MPa.

Bang 1. Cap phai vat liéu ché tao bé tong.

Xi méang Catvang Padiam 1x2 Nuée Cuwong d9 chiu nén
PCB40 (kg) (kg) (kg) (lit) R, (MPa)
325 680 1240 195 25,0

Tam CFRP st dung gia cudong dam do hing TORAY
(Nhat Ban) san xuét. Cac thong s6 ddc trung cua vat lidu
duogc trinh bay trong bang 2.

Bang 2. Cac dac trung ctia CFRP sii dung gia cudng.

STT Théng s6 GiA tri
1 Chidu day thm t 0,4 mm
2 Cuong do chiu kéo f;, 1778 MPa
3 Mo dun dan héi E, 96,9 GPa
4 Bién dang cuc han g 1,85 %

Trén hinh 7 minh hoa hinh cdc mau thi nghiém sau khi
dd duoc gia cuong bang tim CFRP. Sir dung keo epoxy
chuyén dung dé dan tim composite 1én bé mat bé tong. Thoi
gian can thiét dé 16p keo epoxy dong ran 1a 48 h sau khi dén.
Trong cong tic gia cuong, viéc chuan bi, lam phing bé mat
bé tong (hinh 7A) ¢6 vai trd quan trong dé dam bao do bén
lién két gitra bé tong va tim CFRP.
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Mau gia cudng B-5, B-6. Tiét dien ngang.

A. V& sinh, lam phang bé mit
mau trudc khi dan gia cuong.

B. MAu sau khi dan gia cuong.
Hinh 7. Hinh &nh cong tac gia cudng mau thi nghiém.

So do thi nghiém va bé tri dung cu do:

Hinh 8 trinh bay so d6 thi nghiém trong d6 doan dam D2
giita hai diém B va C lam viéc chiu xoin thuan tay, hinh 9

trinh bay so d6 b tri dung cu do chuyén vi LVDT. Mé men
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Hinh 8. S¢ dé thi nghiém.
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Hinh 9. So dé bé tri dung cu do chuyén vi LVDT.
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Hinh 11. Hinh anh bé tri cac dung cu do chuyén vi LVDT.

xo0én duoc tao ra thong qua tai trong tap trung P tac dung
tai diém D, c6 canh tay don so voi doan dam D2 1a khoang
cach CD bang 350 mm. Poan dam AB c6 vai tro tao ra lién
két ngam cta doan dam BC, thong qua mot bu 16ng neo
M40 (loai 8.8) tai diém A va mot gdi twa tai diém B (nham
ngin can chuyén vi dimg). Viéc lya chon bu 16ng neo M40
nhiam han ché t6i da bién dang dan dai cua bu 16ng dudi tac
dung cua tai trong. Tai diém C, mau thi nghiém dugc ké 1én
mot tim dém thép (chidu day 20 mm) dit trén cac con lin
hinh try nhdm ngan can chuyén vi ding ctia mau thi nghiém
nhung cho phép mau thi nghiém c6 thé quay tw do quanh vi
tri lién két nay.

Trong thi nghiém nay, cac dai luong can do dac gém tai
trong tac dung 1én mau thi nghiém va chuyén vl tai cac vi
tri ddc trung. Sir dung kich thuy luc két hop véi tram bom
dau dé tao ra tai trong tac dung 1én mau thi nghiém. Gia tri
tai trong tic dung dugc xac dinh thong qua 1 dung cu do
luc dién tir (load cell) nhu minh hoa trén hinh 10. Chuyén
vi dmg ciia mau dudi tac dung cua tai trong dugc xac dinh
thong qua 3 dung cu do chuyén vi dién ta (LVDT) ky hié¢u
11, 12, I3 nhu trén hinh 9 va thyc té trén hinh 11. Cac dung
cu do chuyén vi va do Iuc dugc két ndi véi bo thu thap va xir
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1y s6 liéu (Data logger) cho phép ghi nhan ty dong va dong
thoi (01 glay/lan) cac s6 liéu thi nghiém. Tir s6 do trén cdc
dung cu do chuyén vi cho phép xac dinh dwoc goc xodn 0
ctia doan dam BC theo cong thic (11).

g0 = i~ f2 /s (11)

Trong do, £, f,, f lan luot 14 gia tri chuyén vi ctia mau thi
nghiém xac dinh qua cac dung cu do I1, 12 va I3; 1 1a chiéu
dai canh tay don cua lyc tap trung bang 350 mm.

Két qua va ban luan
Biéu do quan hé mé men xoiin - géc xoay M -6)

Hinh 12 trinh bay bleu dd quan hé giita m6 men xoén M,
va gbc xoay 0 clia cac mau thi nghiém.

10
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H|nh 12. Biéu db quan h¢ giita mé men xodn va géc xoay clia 6
mAu thi nghiém.
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Hinh 13. Biéu db dac trung quan hé M-0.

Tir két qua thi nghiém trinh bay trén hinh 12 c6 thé xac
dinh dugc biéu dd dic trung quan hé gitta mé men x08n
va goc xoay n’hu trén hinh 13. Cac két qua thu duoc ciing
phu hop véi két qua nghién ciru duoc trinh bay trong [4, 5].
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Trong do, sy lam viéc ciia mau dam chiu xodn trong ca hai
truong hop khong gia cuong va cd gia cuong co thé chia
thanh cac giai doan lam viéc nhu sau:

- Poan OA: Giai doan dim lam viéc dan hoi, quan h¢
M-6 14 tuyén tinh. Trong giai doan nay, ty 1& kich thudc cac
canh tiét dién ngang ctia dam anh huong nhiéu dén tng xtr
dan hdi duéi tac dung cia mé men xodn. Trong giai doan
nay xéc dinh dugc do cimg chdng xodn dan hdi cua tiét dién.

- Poan AB: Giai doan xuét hién cac vét niit do mo men
xoan gy ra. Diém A twong tmg véi diém thay doi do doc
dau tién ctua duong quan hé M-0. Trong giai doan nay xac
dinh dugc mé men xodn gy nit dam, ky hiéu M_ va goc
xoay tuong ung 0_.

- Poan BC: Quan hé M-0 1a phi tuyén. Piém C twong
mg voi thoi diém dam bi pha hoai hoan toan va xac dinh
duge mé men xodn cuc han M va goc xoay tuong ing 0 .

Trén co sé phan tich trén day va két qua thue nghiém co
thé rut ra cac gia tri dac trung cho sy lam vigc cia cac mau
thi nghiém duéi tac dung ciia md men xoén (bang 3).

Bang 3. Cac gia tri md men xodn gay niit M_, md men xodn cuc
han M

Miu M, (kN.m) 0,.(dd) M, (kN.m) 0,, (d9)
B-1 4,0 0,9 6,1 5,80
B-2 41 1,6 6,0 5,15
B-3 43 0,8 8,3 7,10
B-4 42 1,5 7,9 7,77
B-5 4,8 0,9 8,4 7,70
B-6 5,0 1,8 8,5 8,50
Co ché phd hoai

Dbi v6i cac mau ddm khong gia cudng, co ché phé hoai
1a cdt thép bi chay déo va bé tong bi nén vd. S6 luong cac
vét nitt trén 2 mau dam B-1 va B-2 1a 3 vét nit/dam. Cac
vét nit déu nghiéng goc so véi phuong nam ngang xap xi
40° (hinh 14A). Pbi v6i cac ddm gia cudng, co ché pha hoai
xay ra do sy bong cua 16p FRP gia cudng khoi bé mat bé tong,

A. Mau khong gia cuong B-1

déng thoi phé hoai bé tong do bi nén va. Vé tinh trang nat, cac
vét niit xuét hién déu trén ca khoang tiét dién khao sat, bé rong
cac vét nirt nho. Didu nay thé hién vai tro cua 16p FRP trong
viéce tang tinh déo ciia dam va gop phan phan tan cac vét nit.
Goc nghiéng ciia cac vét nirt so vdi phuong ngang ciing xap xi
35°nhu d6i v6i cac dam thong thuong (hinh 14B).

Danh gia hiéu qua gia cwong

Bang 4 trinh bay két qua so sanh md men xodn gy nit,
md men xodn cuc han va gbc xoay cuc han cua cac mau
duogc gia cuong bang tim CFRP so véi cic mau ddi chung
khong gia cuong. Két qué thu duoc cho viéc tim CFRP gia
cuong tham gla chiu xoin di gop phan lam tang kha nang
chiu x0én ctia mau thi nghlem Hiéu qua gia cuong ciia mau
B-5 va B-6 cao hon so voi mau B-3 va B-4 do c6 sy gia tang
vé dién tich tim gia cudng CFRP. Néu danh gia do déo cua
két cau theo tiéu chi do 16n cua gbc xoay cuc han khi cac
mau thi nghiém bi pha hoai, c6 thé thay rd hon hiéu qua cua
viéc gia cudng chong xodn bing tim CFRP trong viéc ting
d6 déo cua két cau. Co thé théy 13 cac tam CFRP duoc bo
xung quanh tiét dién chiu xodn trong truong hop nay co6 tac
dung ngan can sy mo rong, phat trién cua cac vét nirt do mo
men xodn gy ra, dan dén lam ting goc xoay ctia két cau thi
nghiém.
Béang 4. So sanh sy gia ting cia md men xodn gay nit M_, mé
men xodn cuc han M, va géc xoay cyc han 0, clia cac mau dugc
gia cudng so v6i miu khong gia cudng.

Miu D) ting M, (%) D) ting M, (%) P ting 0, (%)
B-1 - - -

B-2 . . .

B-3 6,1 37,1 29,6

B-4 37 30,5 419

B-5 18,5 38, 40,6

B-6 235 40,5 553

So sdanh két qud thwe nghiém va két qua tinh todn Iy
thuyet

Bang 5 trinh bay két qua so sanh giita kha ning chiu mo

B. Mau gia cuong B-1

Hinh 14. Hinh anh vét nt trén cac mau thi nghiém khong gia cudng va c6 gia cuong.
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men xoan ctia dam khong/cé gia cudng theo tinh toan 1y
thuyét va theo thuc nghiém. C6 thé thay kha nang chiu xoén
theo tinh toan 1y thuyét déu nho hon so véi thuc nghiém.
V6i cac mau khong gia cuong, két qua 1y thuyét va két qua
thuc nghiém kha twong dong. Vi cac mau duoc gia cudng,
két qua tinh toan 1y thuyét theo tiéu chuin FIP-Bulletin
chénh 1éch kha nhiéu so v6i két qua thuc nghiém. C6 thé
théy, tiéu chuan CEB-FIP 2010 han ché khéa nhiéu gia tri
bi‘én dang g, cua tam CFRP khi xay ra bopg tam CFRP khoi
bé mat bé tong va la nguyén nhan dan dén chénh l&ch nay.
Viéc tién hanh cac nghién ctru sdu hon vé gia tri bién dang
ctia tim CFRP khi xay ra pha hoai 1a van dé can thiét.

Béang 5. So sanh md men xodn téi han M, (kN.m) clia cac mau
dam theo ly thuyét va theo thuc nghiém.

Maiu Tinh todn theo [1] Theo thue nghi¢m Chénh Iéch (%)
B-1, B-2 5,48 6,05 10,4
B-3,B-4 5,99 7,43 24,0
B-5, B-6 6,15 8,1 31,7
£ a
Két luan

Dura trén cac két qua nghién ctru thu duge cho phép rit
ra mot sO két luan sau:

- Su 1am viéc cua két cdu dam BTCT chiu xoén dugc gia
cudng bang FRP tuan thi theo cac giai doan lam viéc dién
hinh cta két cAu ddm BTCT thong thuong khong dugc gia
cuong.

- Dang pha hoai dién hinh cua két ciu chiu xoén duoc
gia cuong bang FRP 14 bong tdm FRP khoi bé mit bé tong.
Pay 1a dang phé hoai dién hinh cua cac két ciu duoc gia
cuong bang vat lidu nay.
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Khoa hoc Ky thuat va Céng nghé n—

- Gia cudng két cdu dam BTCT bang CFRP cho phép
tang kha niang chiu xoén cta dam. TAm CFRP gbp phan han
ché su phat trién va mo rong cia cac vét nit do moé men
xodn gdy ra. Trong nghién ctru nay, kha ning chiu xoén cia
két cdu duoc gia cuong ting dén 40,5% so voi truong hop
khong gia cuong. PO déo cia két ciu chiu xodn xac dinh
dva trén co so goc xodn cyc han Oul ting dang ké trong
truong hop két ciu duoc gia cudng chiu xodn.

- Két qua tinh toan gia cuong két cau chiu xoan theo mo
hinh CEB-FIP 2010 cho két qua chénh 1éch kha 16n voi két
qua thuc nghiém. Nguyén nhan chinh la do viéc han ché gia
tri bién dang cua tim FRP tai thoi diém bi bong lién két bé
mit. Can c6 nhirng nghién ctru tiép theo vé van dé nay.

- Trong thuc té, két cdu ddm BTCT thuong lam viéc két
hop véi ban san BTCT db toan khdi. Vi vay, viéc nghién
ctru anh hudng cta ban sain BTCT dén hiéu qua gia cudng
1a mot ndi dung co6 thé tiép tuc dugc phat trién ciia hudng
nghién clru nay.
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