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Tém tit

Noi dung bai bao trinh bay nghién ctru thyc nghiem su 1am viée chiu udn ciia dam bé tong cot thep (BTCT) ché
tao bang bé téng cbt soi polypropylene (PP). 5 mau dam BTCT c¢6 cung kich thuoc hinh hoc, cdu tao cbt thép
dugc ché tao. 1 dam dugc ché tao bang bé tong ning thong thuong, khong c6 cot sgi PP 1a dam doi chung 4
dam con lai duge ché tao bang bé tong cbt soi PP, trong do 2 dam c6 ham luong cbt soi bang 0,5%, 2 dam co
ham lugng c6t soi bang 1,0% (theo thé tich). Két qua thi nghiém udn cho thay: (1) tng xir uén cta dam BTCT
ché tao bang bé tong cdt sgi PP vai ham lugng bang 0,5% va 1,0% khong co su khac biét dang ké; (2) cdt soi
PP c6 vai trd 13 rét trong viéc han ché sy phat trién vét nit, qua do ting do ctng va kha ning chiu luc ctua dam.

Tir khod: soi polypropylene; dim bé tong cdt thép; timg xir udn; nit; d6 cimg.

EXPERIMENTAL RESEARCH ON THE FLEXURAL BEHAVIOR OF REINFORCED CONCRETE BEAMS
USING POLYPROPYLENE FIBRE-REINFORCED CONCRETE

Abstract

This paper presents an experimental study on the flexural behavior of reinforced concrete (RC) beams using
polypropylene fiber-reinforced concrete (PPRC). Five RC beam specimens with the same geometrical dimensions
and reinforcement detailing were cast. One beam made with normal concrete is referred to as the control
specimen. Four RC beams were made with PPRC: two RC beams had a polypropylene (PP) fiber content of
0.5%, and the other two had a PP fiber content of 1.0% (by volume). The results obtained from the bending
tests on the RC beam specimens showed that: (1) the flexural behavior of RC beams made with PPRC with a
fiber content of 0.5 and 1.0% exhibited no significant difference; (2) PP fibers play an important role in limiting
crack development, thereby increasing the stiffness and load-bearing capacity of the beams.

Keywords: polypropylene fiber; RC beams; flexural behavior; cracking; stiffness.
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1. Pit van dé

Bé tong cbt soi duge tao thanh bang cach bd sung cbt soi phan tan trong thanh phan vat liéu ché
tao bé tong. Cac nghién ctru thu dwoc di cho thiy st dung cdt soi phan tan gbp phan cai thién mot sb
dic trung co hoc ciia bé tong va ting xtr cta két cdu bé tong cdt thép (BTCT) ché tao bang bé tong
bt soi. Co nhiéu loai cbt soi duoc st dung trong ché tao bé tong nhu bt soi thép, soi bazan, sg¢i thuy
tinh, soi polypropylene, ... trong d6 cac nghién ciru tip trung chu yéu vao bé tong cbt soi thép [1-4]
hodc cbt soi thép duoc tron 13n v6i céc loai ¢t soi khac. Nho dic tinh cia cbt soi, bé tong bt soi cho
thdy nhiéu dic diém co hoc duoc cai thién so v6i bé tong ning thong thudng nhu kha nang han ché
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su phat trién cua vét nut thong qua viéc phan tan cac vét nut, su 1am viéc sau khi bé tong bi nit tdt
hon do ¢dt soi c6 thé “truyén luc” qua vét nit [1-5].

Soi polypropylene (soi PP) 1a mot dang chit nhya polymer dwgc hinh thanh qua phan émg tring
hop propylene. Sgi PP ¢6 cac kich thude dudng kinh, chiéu dai va hinh dang khac nhau nhu minh hoa
trén Hinh 1 [5]. S¢i PP dang to, manh thuong dugc st dung trdn véi vira trat hodc sur dung trong cac
16p bé tong mong dé han ché tinh trang nit. Soi PP dang thanh véi chiéu dai thay d6i tir 2 cm dén
6 cm thuong duge tron cing véi bé tong trong ché tao cac cdu kién BTCT. Cac ung dung soi PP dang
thanh trong ché tao bé tong thudng hudng téi hai muc tiéu: (1) han ché tinh trang nut trén cau kién bé
tong va (2) st dung sgi PP dé tao thanh cac duong thoat nhiét trong bé tong khi xay ra hoa hoan (sgi
PP bi ndng chay tao thanh cac dudng rong trong bé tong) qua d6 han ché nguy co pha huy bé tong
do nhiét.

(a) Soi PP dang to, manh (b) Soi PP dang thanh
Hinh 1. M6t s6 dang soi PP dién hinh

Nghién ctru sy lam viéc cua két cAu BTCT ché tao bﬁng bé tong ¢t soi PP 1a mot ndi dung nghién
ctru nhan duoc kha nhiéu quan tim. Yousefi va cs. [6] dd nghién ciru sy 1am viée chiu udn cia dim
BTCT ché tao béng bé tong cbt soi PP. Két qua nghién ctru thyc nghiém cho théy su ¢6 mat cua soi
PP cai thién kha ning chiu uén ctua dim. Wu [7] tién hanh thi nghiém sy lam viéc cua ddm BTCT
ché tao béng bé tong c¢dt soi PP v6i ham lugng soi béng 0,2; 0,5; 1,0 va 1,5% theo thé tich. Két qua
thu dugc cho thy hiéu qua cua sgi PP gop phan cai thién kha ning chiu u6n ciia dim. Ababned va
cs. [8] da nghién ctru sy 1am viée chiu cit cua dam BTCT ché tao bang bé tong nhe c6 cdt soi PP. Ba
ham lugng soi PP dugc nghién cuu, lan luot béng 0,33; 0,55 va 0,77%. Két qua thu duoc cho théy kha
nang chiu cit cua dim tang ty 1¢ voi muc do tang ham lugng ¢dt soi PP. Bén canh d6, do cing va do
déo cua dim cling dugc cai thién nho su tham gia 1am viéc cua sgi PP. Conforti va cs. [9] nghién ctu
anh huong cua soi PP dén kha ning chiu cit ciia ddm bet BTCT véi cac ty sd gitra nhip chiu cit va
chiéu cao lam viéc cua tiét dién dam (a/d) thay d6i. Nhitng két qua thu dugc cho thiy ré anh hudng
ctia cdt sgi PP dén tmg xir cit cia dam BTCT ché tao bang loai vét liéu nay. Sasaki va cs. [10] nghién
clru ing xtr udn cua mit dudng bé tong ché tao bang bé tong cbt soi PP. Vi ham luong soi PP sir
dung bﬁng 1,3% thé tich bé tong, sy c6 mat cua sgi PP cai thién kha nang chiu ubn, han ché sy mo
rong vét nut dong thoi ting do déo cua miat dudng bé tong. Nhitng két qua nghién ciru tir mot sb tac
gia khac [11, 12] cho thiy cac théng sé nhu kich thudce hinh hoc, dic trung co 1y va ham luong s¢i PP
1a nhirng thong sb can duoc quan tam nghién ctru khi 4p dung loai soi ndy trong ché tao bé tong.
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Hién nay, nhitng nghién ciru vé tmg dung bé tong cbt sgi PP cho cac cu kién BTCT con han ché
& nudc ta. Viéc nghién ctru danh gia hi€u qua cua dang soi nay cho cAu kién BTCT 14 cén thiét, lam
co s& cho viée 4p dung trong thyc tién xiy dyng. Trong pham vi bai bao ndy, su 1am viée chiu uén
ctia ddm BTCT ché tao béng bé tong cbt soi PP duge nghién ctru. Loai sgi PP str dung c6 dang thfmg,
chidu dai 60 mm véi ham luong sir dung bang 0,5 va 1,0% (theo thé tich). Nghién ctru tap trung vao
danh gia hi€u qua cia soi PP trong viéc han ché su hinh thanh va phat trién vét nit, cai thién kha nang
chiu lyc ciia dim. Nghién ctru thuc nghiém dwoc thuc hién tai Phong Thi nghiém va Kiém dinh cong
trinh, Trudong Pai hoc X4y dung Ha Noi.

2. Nghién ciru thue nghiém
2.1. Mau thi nghiém va vdt liéu ché tao

Trong nghién ctru nay, 5 mau dam BTCT c6 cung kich thude hinh hoc duoc ché tao. Cac miu
dam c6 chiéu dai 2100 mm, kich thudc tiét dién ngang b x h = 150 x 200 mm va dugc ché tao véi
cing mot loai bé tong. Cac mau dam cé ciing cdu tao cdt thép, trong dé cdt thép doc ¢ ddy dam b tri
2214, & vung chiu nén b tri 2210, cbt thép dai @6al100 b tri & hai diu dam. Viéc bd tri va ciu tao
c6t thép tuan thi theo chi dan trong tiéu chuan TCVN 5574:2018 [13]. Chi tiét kich thudc hinh hoc
va cAu tao cdt thép ctia cac mau dim thi nghiém dugc trinh bay & Hinh 2.

Trong s6 5 mau dam thi nghiém, 1 mau dam ché tao bang bé tong nang théng thuong khong co
cbt soi, ky hiéu B-C-0, 1a dam déi chung. 4 mau dam con lai dugce ché tao béng bé tong cbt soi PP véi
ham lugng sgi PP sir dung 1an lugt 13 0,5 va 1,0% theo thé tich. Hai dam ché tao bang bé tong cdt soi
PP ham lugng 0,5% dugc ky hiéu 1a B-P-0.5-1 va B-P-0.5-2. Hai dam ché tao bang bé tong ct soi PP
ham luong 1,0% dugc ky hiéu 1a B-P-1-1 va B-P-1-2. Viéc lya chon hai ham lugng sgi nhu trén dya
trén cac nghién ctru da duogc thyc hién [14-17] trong d6 viéc gidi han ham lwong soi khdng vurot qua
1,0% nhim dam béo tinh cong tac cia bé tong.

b b A-A

@6al00 A i 2010 2010 3
(G)0sale A 2290 2
‘ ‘ ' ‘ 06100 /5
{ W w03
o™
‘ - 2014
a S D)

200

>

50 ‘ 750 500 ‘ 750 ‘50 150

2100

Hinh 2. Chi tiét kich thudc hinh hoc va cdu tao ¢t thép cac mau dim thi nghiém

Trén Bang 1 gi6i thiéu thanh phan cép phdi vat liéu ché tao bé tong dung cho cac mau dam thi
nghiém. Cap phéi PP-0 dung ché tao mau dam déi chimg, cap phéi PP-0.5 va PP-1.0 lan luot sir dung
cho ché tao cac mau dam véi bé tong c6 ham lugng soi 0,5 va 1,0%.

Bang 1. Thanh phan cip phéi vat liéu ché tao 1 m> bé tong

Tén cip phéi Xi mang Catvang Dadam1x2 Nuoc SoiPP Cuong do
PPl peB30(kg) (ke (kg) (k&) (%)  chiunén R28 (MPa)
PP-0 390 680 1210 185 0 25,6
PP-0.5 390 680 1210 185 0,5 29,9
PP-1.0 390 680 1210 185 1,0 23,7
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Gia tri cuong do chiu nén ciia bé tong ché tao theo 3 cip phdi néu trén duge xac dinh thong qua
thi nghiém nén xac dinh cudng do chiu nén cia bé tong, thuc hién trén 3 mau tha hinh tru D x H =
150 x 300 mm ddi v6i mdi cap phdi ¢ tudi 28 ngay. Cac miu nay duge duc cing voi thoi diém tién
hanh d6 bé tong cac mau dam. Gia tri cudng d6 chiu nén trinh bay trong Bang 1 1a gia tri cudng do
nén trung binh ciia 3 méu thi nghiém. Két qua thi nghiém trinh bay ¢ Bang 1 cho thiy khi ham luong
soi sir dung bang 1,0% thi cudng do chiu nén cia bé tong giam. Két qua nay ciing phu hop véi két
qua thu duoc tir mot s6 nghién ciru khac [14, 16]. Khi ham lugng sgi PP cao ¢ thé dan dén 1am ting
d6 rdng cua bé tong, ddn dén 1am giam cuong d6 chiu nén ciia mau thir bé tong.

Bén canh thi nghiém xac dinh cuong do chiu nén, da tién hanh thi nghiém xac dinh quan hé ung
suét va bién dang cua bé tong cdt soi PP. Cac mau thi nghiém cé dang hinh try tiéu chuén 150 x 300
mm, dugc duc cung véi qua trinh ché tao cac miu dAm. Trén Hinh 3 trinh bay quan hé ung suét - bién
dang thu dugc trén 2 loai bé tong st dung ham lugng soi 0,5 va 1,0%. Két qua thu duoc trén Hinh 3
la gia tri trung binh cdng cia két qua thi nghiém duoc thyc hién trén 2 mau thi nghiém ddi voi moi
cAp phdi bé tong. Vi ham luong soi PP bang 0,5 va 1,0%, bién dang cuc han ciia bé tong cdt soi PP
1an luot 14 2200 x 107 va 1700 x 107, Bdng thoi, can ctr vao d6 dbc cua hai biéu dd c6 thé nhan
thidy mé dun dan hodi ciia bé tong véi 1,0% soi PP thip hon so voi bé tong sir dung ham lugng soi PP
bang 0,5%.
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Hinh 3. Quan hé tmg suét - bién dang ctia bé tong c6t sgi PP nghién ciru
Dbi v6i vat liéu soi PP sir dung trong nghién ciru, cac dic trung co 1y cta soi duoc trinh bay &

Bang 2 (s6 liéu do nha san xuét cung cip). Hinh anh cta soi PP st dung trong nghién ciru ndy dugc
minh hoa & Hinh 1(b).

Béng 2. Béc trung co ly cua sgi PP [18]

Chiéu dai Puong kinh Cuong do chiu kéo Mo dun dan hoi Dung trong riéng
(mm) (mm) (MPa) (MPa) (g/cm?)

60 0,6 550 9000 0,91

Cot thép chiu lyc @14 duoc tién hanh thi nghiém kéo nham xéac dinh cuong do chiu kéo. Két qua
thi nghiém thu dugc tir 3 miu thép thi nghiém cho thay cdt thép @14 sir dung trong nghién ciru nay
¢6 gi6i han chay bang 430 MPa.
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2.2. So do thi nghiém va bé tri dung cu do

Trén Hinh 4 trinh bay so d6 thi nghiém cac miu ddm 1am viéc chiu udn, v6i nhip 1am viéc bang
2000 mm. Cac miu ddm chiju tac dung cta 2 tai trong tip trung P dit cach gbi twa mdi bén bang 750
mm. Khoang cach giira hai tai trong tap trung (doan dim chiu udn thuan tiy) bang 500 mm. Str dung
kich thuy lyc, tram bom dau va dim phan tai dé tao ra 2 tai trong tap trung P c6 cung gia tri. Gia tri
tai trong do kich thay lyc tao ra (2P) tic dung 1én dam duoc x4c dinh théng qua dung cu do lyc dién
ttr (Load cell). Bé do chuyén vi ctia dam dudi tac dung cua tai trong, sir dung 3 thiét bi do chuyén vi
dién tir, ky hiéu LVDT-1, LVDT-2 va LVDT-3, b tri ¢ hai gdi tua va ¢ tiét dién gitra dam. Tir s6 do
trén 3 thiét bi do nay cho phép xac dinh d¢ vong 16n nhét ¢ tiét dién giira dam, ky hiéu f, theo cong
thirc sau day:

fi+t /s f3

f=r- (1

trong do fi, f> va f3 lan luot 1a gia tri chuyén vi do du?qc tir cac dung cu do LVDT-1, LVDT-2 va
LVDT-3.

Cac dung cu do lyc, do chuyén vi duge két ndi véi bo thu thap va xir ly s6 liéu TDS 630 (do hang
Tokyo Sokki ctia Nhat Ban san xuat) cho phép ghi nhan tu dong va dong thoi cac sd liéu thi nghiém
(01 giay/lan ghi).

Load Cell

Kich thuy luc

LVDT-1 LVDT-3

Lsol 750 l 500\\\ l ] // 750 Lsol
D/ Data Logger ;
Hinh 4. So d thi nghiém va bd tri dung cu do Hinh 5. Hinh anh thi nghiém dang tién hanh

3. Phén tich va danh gia két qua
3.1. Quan hé tdi trong - dg vong ciia cac mau thi nghiém

Trén Hinh 6 trinh bay biéu dd quan hé tai trong - 6 vong (P-f) ctia 5 mau dam thi nghiém. Két
qua cho théy, su 1am viéc ciia mau dam ddi chung va céc mau dam ché tao bz‘“mg bé tong cbt soi PP
déu gbém ba giai doan co ban: giai doan trude khi dim xudt hién vét nit (O-A), giai doan phat trién
vét nirt (A-B) va giai doan 1am viéc ctia bé tong Vung nén sau khi cdt thép bi chay déo (B-C). Cac gla
tri tai trong déc trung cho sy lam viéc ctia cac mau dam nhu tai trong gy nurt, tai trong gay chay cbt
thép, tai trong cyc han (tai trong 16n nhét) giy pha hoai dim dugc xac dinh tir cac biéu do trén Hinh 6
va dugc trinh bay tong hop ¢ Bang 3. Hinh 7 so sanh sy thay ddi cac gia tri tai trong dic trung ctia cac
méu dim theo ham lugng sgi PP. Téi trong gy nit P, va gay chay déo cdt thép P, lan lugt dugce xéc
dinh tuwong tng voi thoi diém thay d6i do ddc 1an thir nhat (diém A) va lan thi hai (diém B) cua biéu
dd P-f. Tai trong cuc han Py, dugce xac dinh tai thoi diém bé tong vung nén bi ép v& va tai trong tac
dung 1én dam bat dau giam.
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Hinh 6. Quan hé tai trong - d6 vong ctia cac mau thi nghiém

Bang 3. Cac gia tri tai trong déc trung cta cac mau dam thi nghiém

Tén dim Tai trong Tai trong gdy chay déo Tai trong pha hoai Mtrc d6 tang
gay nut P, (kN) cot thép Py, (kN) Prax (KN) tai trong cuc han (%)
B-C-0 4,0 33,5 35,0 0
B-P-0.5-1 4,0 37,0 40,0 14,3%
B-P-0.5-2 4,5 40,5 42,0 20,0%
B-P-1-1 43 37,8 40,2 14,9%
B-P-1-2 4,6 38,4 40,5 15,7%
60
55 Tai trong gay nurt
50 m Tai trong gay chay cét thép
45 Tai trong cuc han
40

Tai trong P (kN)
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Ham lwgng sgi PP (%)
Hinh 7. Quan hé gitra cac gia tri tai trong déc trung va ham luong cbt soi PP
Dua vao d6 thi quan hé tai trong - do vong & giai doan OA va gia tri tai trong gdy nit dugc trinh
bay ¢ Bang 3 cho thay tai trong gay nit dam st dung ham lugong cot soi PP 0,5% va 1,0% lan luot
tang 6,25% va 11,25% so vai tai trong gay nit dam doi chung. Cé thé thay, sy c6 mit cua sgi PP gop
phan 1am cham sy hinh thanh vét nit trén cdc mau dam. O giai doan lam viéc sau khi xuat hién vét
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nt, cung maot gia tri tai trong thi d¢ vong cua dam B-C-0 16n hon so v&i cac mau dam B-P. Dua trén
d6 dbc cua biéu dd P-£, co thé thdy do climg cua cic mau dam ché tao bang bé tong cbt soi PP cao
hon so v6i mau ddm d6i chimg. Két qua nay cho thay su tham gia 1am viéc cua soi PP trong viéc han
ché do vong cua dam.

Théng qua cac biéu d6 P-f va cac gié tri tai trong dac trung néu trén, c6 thé thay sy lam viéc chiu
udn cta cdc mau dam ché tao bfmg bé tong ¢t sgi PP véi ham lwong soi 0,5 va 1,0% khong co su
khac biét dang kédcal giai doan lam viéc trudc khi xuét hién vét nit, giai doan vét nut phat trién va
sau khi c6t thép chiu kéo bi chay déo.

Bén canh d6, co thé thiy tai trong gy chay déo cdt thép ctia 2 mau dim B-P-0.5-1 va B-P-0.5-2
¢6 sy chénh 1éch. Két qua nay mot lan nita cho thdy can luu y trong viéc dam bao sy phan tan dong
déu cua soi PP trong hdn hop bé tong.

3.2. Tinh trang mikt va co ché phd hogi

Trén Hinh 8 trinh bay minh hoa hinh anh khao sat cac vét nut xuit hién trén dam bé tong bt soi
PP & ving udn thuan tiy (ndm gitta hai tai trong tap trung). Cac vét nit phat trién vudng goc vai truc
dam va dam bi pha hoai khi c¢dt thép chiu kéo bi chay déo va bé tong ving nén bi ép va.

Hinh 8. Hinh anh minh hoa tinh trang nut trén dam thi nghi¢m B-P-0.5-1

Trén Hinh 9 trinh bay két qua khao sat tinh trang nut trén 5 mau dam thi nghiém. C6 thé nhan
thdy voi cac dam ché tao bang bé tong cbt soi PP, s6 luong vét nirt nhiéu hon va khoang cach vét nirt
nho hon so véi miu dam déi chimg. Két qua nay phan anh sy tham gia cua soi PP trong viéc phan
tan cac vét nut trén dim. Nhu vay, so voi hiéu qua cua soi thép khi st dung cho cAu kién chju udn thi
s¢i PP sir dung trong nghién ctru nay ciling thé hién rd dugc hiéu qua trong viéc han ché tinh trang nut
trén dam.

Hinh 10 trinh bay biéu d quan hé giita tai trong va bé rong vét nit 16n nhit xuét hién trén ciia céc
mau dam thi nghiém. O m&i mau dam thi nghiém, Iya chon 1 vét nirt xuét hién dau tién va c6 bé rong
16n nhét dé theo ddi sy phat trién vét niit khi c6 su gia ting tai trong.Véi ca 5 mau dam thi nghiém,
vét nit nay déu nam trong ving udn thudn tuy & giira hai tai trong tap trung. Viéc do dac bé rong vét
nut dugce thuc hién b::ing thiét bi do quang hoc c6 do khuéch dai 100 1an, cho phép do dugc bé rong
vét niit nho nhat bang 0,01 mm. Két qua thu duoc cho thay, voi cac mau dam ché tao bang bé tong
cbt soi PP, su mé rong vét nirt chdm hon so v6i mau dam ddi chtirng. Cung mét gia tri tai trong thi bé
rong vét nit trén dam déi ching c6 gia tri 16n hon. Sy phét trién bé rong cua vét niit trén cic mau dim
bé tong cbt soi PP cling khong cho théy su khac biét vé anh huong cua ham lugng sgi 0,5 va 1,0% dbi
v6i thong s6 nay.
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Hinh 9. So d6 vét nit xuat hién trén cic mau dam thi nghiém
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Hinh 10. Quan h¢ tai trong - bé rong vét nirt 1on nhét trén cac mau dam thi nghiém

4. Két luan

Noi dung bai bao trinh bay mot nghién ctru thyc nghiém vé sir dung soi PP trong ché tao bé tong
st dung cho cAu kién dam BTCT lam viéc chju udn. Dya trén két qua thu dugc co thé rit ra nhiing
két luan nhu sau:

- Dam BTCT ché tao bang bé tong cbt sgi PP ¢6 kha nang chiu luc cao hon so véi dam dbi chimg.
Su c6 mit ciia sgi PP 1am ting tai trong gy chay déo cdt thép, qua d6 1am tang tai trong cuc han giy
pha hoai dam.

- Sy lam viéc chju uén cua cac mau dim ché tao béng bé tong c6t soi PP, thé hién qua hé tai trong
- d6 vOng, cac gia tri tai trong dac trung, sy hinh thanh va phat trién vét nuat, cho théy v6i ham luong
s¢i 0,5 va 1,0% khong co su khac biét dang ké o caba giai doan lam viéc: trude khi xuét hién vét nirt,
giai doan vét nirt phat trién va giai doan sau khi c6t thép chiu kéo bi chay déo. Dé c6 thé lam 16 hon
anh hudng cua soi PP dén su 1am viéc chiu ubn ciia dim BTCT, can tiép tuc mé rong nghién ctru voi
dai ham luong soi PP ndm trong khoang tir 0,5 dén 1,0% va ting s6 lwong cac mau dam thi nghiém
g v6i mdi cap phdi vat lidu dé c6 thém cac s6 liéu thong ké nham nang cao hon nita do tin cdy cia
cac két qua thi nghiém.
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- Tuong tu nhu sgi thép, sgi PP thé hién duoc vai tro trong vi¢c phan tan va han ché sy mé rong

cac vét nirt do mo6 men udn gay ra. Két qua nay gop phan lam giam su suy giam do cung va ting kha
nang chiu lyc cua dam BTCT ché tao bang bé tong cot soi PP.

Nhitng két qua thu dugc tir nghién ciru nay cho thdy viéc sir dung bé tong cdt soi PP phat huy

duoc vu diém cua cbt soi PP trong viéc han ché sy mo rong vét nut trén dim BTCT. Pay la co sd cho
viéc nghién ctru tng dung soi PP cho cac cdu kién BTCT chiu uén 1am viéc ¢ khu vuce chiu xam thue,
trong d6 viéc han ché su m¢& rong vét nirt trén clu kién BTCT c6 y nghia trong vi¢c lam cham, han
ché tinh trang hu hong do dn mon cbt thép.
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