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PHUONG PHAP TiNH TOAN KHA NANG CHIU UON CUA KET CAU BETONG
COT THEP CO GIA CUONG SQI THEP
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TOM TAT: Viéc gia cuong soi thép vio trong betong s€ nang cao tinh chat co Iy cho bétong, dic
biét lam cho betong déo dai hon. Trong bai bao nay, cac tic gia kién nghi hai phwong phép tinh todn
ban thuc nghiém vé kha nang chiu uon cia két cau bétong cot thép co gia cuwong soi thép. Cac phwo'ng
phdp dwege phat trién trén co so tiéu chudn thiét ké két ciu betong cot thép, ACI 318-05 (My) va
TCXDVN 356:2005 (Viét nam). Két qud tinh toan dwoc so sanh va danh gia voi két qud thyc nghiém.

Tir khéa: bé tong cot thép, soi thép, dé bén uon, thic nghiém, phicong phdp tinh todn.

1. GIOI THIEU

Bétong rat d& phat sinh khe nit, cuong do
chiu kéo, cuong do chiu udn, kha nang chiu tai
trong dong kém va thuong c6 khuynh hudng
pha hoai gion. Giai phap tang cuong kha nang
chiu lyc cia béténg théng qua viéc thay dbi
mot sb tinh chat co 1y cia vat liéu, nhu tron
thém vao bétong cac loai s¢i, 1a mét y tudng
dang dugc quan tdm nghién ciru trén thé gidi.
Viéc pha tron cbt soi vao bétong s& lam thay
dbi g xir ciia bétdng sau khi nut va gia ting
d6 déo dai cho bétong [1].

Xuit hién vao diu nhing nim 1960,
bétong cbt soi thép duoc mg dung rét nhidu
trong linh vyc xay dyng: mat duong 6 t6, mat
duong san bay, ban mat cau, dudong ham, gilr
on dinh mai dbc, san nha cong nghiép, cac két
chu chiu tai trong dong Bétong cot soi thép
c6 mét sé wu diém 1a ginp kéo dai tudi tho cho
cic cong trinh x4y dung, han ché khe nit, ning
cao d an toan, giam bot thiét hai khi cac két
chu bétong bi pha v, kha nang hip thu nang
lugng cao thich hop Gmg dung cho cac két chu
chiu tai trong dong, d& dang chuyén giao cong
ngh¢ tur phong thi nghiém sang cac cong trinh
xay dung [1].

Céac nghién ctru trude day chi yéu tap
trung vao phén tich tinh chit co 1y cua vat liéu
bétong cbt soi thép, dua ra tinh ning wu viét
clia bétong cbt soi thép so voi bétong thudng
[1]. Bai bao nay gidi thi¢u hai phuwong phap
tinh toan ban thuc nghiém vé kha nang chiu
ubn cua két ciu bétong cbt thép co gia cudong
soi thép dwoc phat trién tir hai tiéu chuin thiét
ké két cau béténg cdt thép ACI 318-05 [2] va
TCXDVN 356:2005 [3]. Két qua tinh toan theo
hai phuong phap dé nghi s& dugc kiém chimg

v6i két qua thyc nghiém va két qua tinh toan
theo ACI 544.4R.88 [4].

2. KHA NANG CHIU UON CUA KET CAU
BETONG COT THEP CO GIA CUONG
SQI THEP

2.1. Phwong phap phat trién tir tiéu
chuén ACI 318-05

Trong bai bdo ndy, cac tac gia kién nghi
mdt phuong phap tinh todn ban thyc nghiém vé
kha nang chiu uén cua két cu bétong cbt thép
c6 gia cuong soi thép. Phuong phap nay dugc
phat trlen trén co so tiéu chuan thiét ké két cau
bétong cbt thép thong thuong, khong co soi
thép, cua Hoa ky ACI 318-05 [2]. So véi tiéu
chuin ACI 318-05, phuong phéap nay c6 hai su
hiéu chinh nhu sau:

(1) Cuong d6 chiu kéo sau khi nirt cta
bétong cbt soi thép, f,.c, duoc dua vao tinh toan.
Theo Lok va Xiao [5]:

L
fo= nV,rdd—' (D

Trong do:

1 =hé sb Rhﬁn b(")‘sqi, n=05 ddi vai san
van = 0.405 doi véi dam;

V¢ =ham luong sgi theo thé tich;

L;=chiéu dai soi thép;

df =duong kinh sgi thép;

14 =cuong do bam dinh gitta s¢i thép va
b@tf)ng, theo Khaloo va Afshari [6], T4 tinh
bang:

7,=06( fc')% 2)

ban chit cua T4 12 cuong do bam dinh gitra
sgi thép va bétong khi két cau chiu ung suat
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kéo. Cho nén, trong nghién clru nay, céc tac gia
de nghi xac dinh t4 theo cong thirc:

r, =T 3)

f.” = cuong d6 chiu nén bétong bt soi thép
xac dinh tir thi nghiém nén méau tru 150x300
mm;

f. = cuong d¢ chiu kéo khi ubn bétong cbt
soi thép xac dinh tir thi nghiém uén miu dam
100x100x400 mm.

(2) Bién dang nén cuc han cua bétong cbt
soi thép, &, dugc phép léy 16n hon gia tri
0.003 cia bétong thuong. Mot sb nghién ctru
da dua ra kién nghi cho gia tri .. Theo [4],
Williamson (1973) va Pearlman (1979) lay &,
=0.0033; Swamy va Al-Ta’an (1981) lay &, =
0.0035; Hassoun va Sahebjam (1985) 1y €, =
0.0035 khi V¢ = 1% va g, = 0.004 khi Vy= 1-
3%. Trén co s& ndy, cac tac gia dé nghi ddi véi
céc ham luong soi trung gian c6 thé noi suy dé

xac dinh &, nhu sau: £, = 0.0005V, + 0.003
4)

Chon truong hop pha hoai cin bing lam co
s& tinh toan. Khi két cau dat dén trang thai gisi
han, betong vung nén bi ép vO &€, dbng
thoi cot thép vung keo bi chay déo &8y va
{ng sudt trung binh cia bétong cot so1 viung
kéo dat gia tri f,.. So do tmg suit bién dang
duoc gioi thiéu ¢ hinh 1.

0. 85fc

€u 0.85¢

: KN

T

~= © M]A’
A &

&

Tiebded Bieaddg (Bﬂ”m CBtwhtaan

Hinh 1. So db tng suét bién dang trong trudng hop phd
hoai cén bang

Kh4 néng chiu uon cua tiét dién:

%[ /zcj > m@[mm -A) j

voi chiéu cao ving bétong cot soi thép
chiu nén:

®)

fA
__ b

0.854,f,+ f,,
Trong do:

M, =moémen danh nghia cia tiét dién;

b = chiéu rong cia tiét dién;

h = chiéu cao cua tiét dién;

d =chiéu cao c6 ich cua tiét dién;

¢ =chiéu cao ving bétong cbt soi thép chiu
nén;

A =dién tich cbt thép chiu kéo;

f.” =cuong d6 chiu nén cta bétong bt soi
thép;

fy = cuong do6 chay déo cta cbt thép;

foc cuong dd chiu kéo sau khi nirt cta
betong cbt soi thép;

€e =bién dang cuc han cua bétdng cbt soi
thép viing nén;

gy =bién dang chay déo cia cbt thép;

& =bién dang cua bétong cbt soi thép ving
kéo;

B =hé sb hiéu chinh chiéu cao vung nén,
xac dinh theo cong thirc:

B =085- oos(f 730

) 065< 3 <085

Trong tinh toan thiét k&, diéu kién sau day
can duoc théa man: M, <gM_  (8)
Trong do:
M, = mdémen ngoai lyc tac dung;
M, = mémen danh nghia cia tiét dién;
&= hé s6 giam do bén.

2.2. Phwong phap phat trién tir tiéu
chuin TCXDVN 356:2005

Trong bai bao nay, mdt phuong phap ban
thuc nghiém khac ciing dwoc céac tac gia kién
nghij dé tinh toan kha nang chiu udn cua két ciu
bétong cbt thép co gia cuong soi thép. Phuong
phap nay duoc phat trién trén co s tiéu chuin
thiét ké két chu bétong va bétong cdt thép cua
Viét Nam, TCXDVN 356:2005 [3].

So db ung suét tinh toan cua tiét dién duoc
trinh bay trén hinh 2.
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Hinh 2. So d0 Gmg suét tinh toan cia tiét dién

Dé thiét 1ap dugc cong thirc tinh kha ning
chiu uén cho phép cua tiét dién, [M], can phai
xac dinh: (1) cudng d chiu nén tinh toan cia
bétong cbt soi thép, Ry; (2) cuong dd chiu kéo
tinh toan cta cdt thép, R; (3) cuong do chiu
kéo tinh toan sau khi nit cia bétong cbt soi
thép, Ry.. Viéc xac dinh R, va Ry duoc trinh
bay trong TCXDVN 356:2005 [3], con gia tri
R, dugc tinh toan dwa trén co so gia tri f,c va
¢ xét thém hé sb tuong quan k¢. R, dugc kién
nghi xac dinh theo cong thurc sau:

Re.=k:f,

Trong do:

R,c =cuong d6 chiu kéo tinh toan sau khi
nut cua bétong cdt soi thép tinh theo phuong
phap phat trién tir TCXDVN 356:2005;

foc =cudng do chiu kéo sau khi nit cua
bétong cdt soi thép tinh theo phwong phéap phat
trién tir ACI 318-05, x4c dinh theo cong thirc
(1);

ke=hé sb tuong quan cuong do chiu kéo
sau khi nirt ciia bétong cbt soi thép.

Kha ning chiu ubn cho phép cua tiét dién:

[M]= RSAs(ho —EJ +Rb(h-x)1

2 2
v6i chiéu cao ving bétong cbt soi thép
chiu nén:

RA,
T + Rpch
R, + .‘R’pc

Trong do:

[M] =kha ning chiu uén cho phép cua tiét
dién;

b = chiéu rong cua tiét dién;

h = chiéu cao cua tiét dién;

h, =chiéu cao c6 ich cua tiét dién;

x =chiéu cao ving bétong cbt soi thép chiu
nén;

A, =dién tich ¢t thép chiu kéo;

Ry :pu'(‘mg d0 chiu nén tinh toan cua
bétdng cot sgi thép;

Ry =cuong do chiu kéo tinh toan cia cbt
thép;

R, = cuong ,d(f) chiu kéo tinh toan sau khi
nit ctia bétdng cot sgi thép.

3. NGHIEN CUU THUC NGHIEM

3.1. S6 liéu thi nghiém

Céc tic gia da tién hanh thi nghiém nén
méu try bé tong soi thép (150x300 mm), udn
méu dam bé tong soi thép (100x100x400 mm)
va ubn ban bé tong cbt thép ¢ gia cudng soi
thép. Ban c¢6 kich thude 70x300x650 mm, lam
viéc mdt phuong véi nhip tinh toan 600 mm,
cbt thép theo phuong chiu lyc d6@70 va theo
phwong ciu tao d6@200, st dung sgi thép cd
dang lwgn song (crimped), ham lugng sg¢i thay
d6i 0, 30, 60, 90 kg/m’, k¥ hiéu miu tuongying
la Al, A2, A3, A4. Thi nghiém duogc thuc hién
bang thiét bi kéo-nén chuyén dung Instron
2294SV-USA v6i toe do gia tai 0.2 mm/phat
(hinh 3). Két qua cua thi nghiém duoc thé hién
trén hinh 4.

Mot s6 tac gia nudc ngoai da tién hanh thi
nghiém két cdu ddm va ban bétong ct thép co
gia cuong soi thép voi cac diéu kién vé kich
thudc hinh hoc, dac trung vat ligu, ham luong
sgi va tai trong khac nhau. Liqgiu va Guofan
(1987) da tién hanh thi nghiém két céu dam
nhip gian don, chiéu dai nhip L = 1.8 m, kich
thude tiét dién bxh = 120x200 mm, sit dung sgi
thép co dang luon song (crimped), ki hiéy gpau
lan Iugt 1a 1FB1 va 2FB2 [7]. Khuntia va Goel
(1999) ciing thi nghiém két ciu ddm nhip gian
don c6 chiéu dai nhip va kich thudc tiét dién
khac nhau, ding 2L38x38x4.8 lam cbt thép
doc, st dung soi thép c6 dang udn moéc hai diu
(hooked—end) ctia hing Dramix, ki hiéu %}1 13
A va E [8]. Barros va Figueiras (199;; &n
hanh thi nghiém két cau ban lam viéc mot
phuong, chiéu dai nhip L = 1.5 m, kich thudc
ban 75x500x1800 mm, cbt thép theo phuong
chiu luc d2.7@72.5 va theo phuong ciu tao
d2.7@87.5, st dung loai sgi thép Dramix
ZX60/.80, ham lugng soi thay dbi 0, 30, 45, 60
kg/m3, ki hiéu mau twong tmg 1a 0, 30, 45, 60
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[9]. Hinh 5 thé hién cac so db cuia thi nghiém.
Céc kich thudc hinh hoc, dac trung vat li¢u va

Hinh 3. Thi nghiém uén ban 70x300x650

ham luong soi thép cua thi nghiém dugc cho
trong bang 1.

4 -

/4, Ptk 2 e N = e an
~ 31 eI
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Hinh 4. Quan h¢ gilta mdmen va chuyén vi

N
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L L L
@) (b) ©

Hinh 5. So d6 thi nghié¢m cua: (a) Liqiu [7] (b) Khuntia [8] (c) Barros [9]

Bang 1. S6 liéu thi nghiém dam va ban bétong cdt thép ¢ gia cudng sgi thép

Mau b h d L A f, L/d; Ve £,/f, M,
(mm) (mm) (mm) (m) (mmz) (MPa) (%) (MPa) (kNm)
Al 300 70 60 0.60 141 300 32 0.0 | 22.2/430 2.5
A2 300 70 60 0.60 141 300 32 04 | 23.7/4.76 2.8
A3 300 70 60 0.60 141 300 32 0.8 | 25.2/5.00 3.1
Ad 300 70 60 0.60 141 300 32 1.1 | 25.9/5.33 3.4
IFBI 120 200 150 1.80 226 420 74 1.0 33.3/... 17.3
2FB2 120 200 150 1.80 226 420 74 2.0 45.0/... 20.0
A 152 203 154 112 684 331 60 1.0 37.0/... 34.2
E 178 260 211 221 684 331 60 1.0 31.0/... 49.2
0 500 75 71 1.50 40 560 75 0.0 65.8/... 2.6
30 500 75 71 1.50 40 560 75 0.4 61.5/... 34
45 500 75 71 1.50 40 560 75 0.6 59.9/... 4.0
60 500 75 71 1.50 40 560 75 0.8 59.1/.. 5.3

Chii thich: f°, xdc dinh tir thi nghiém nén mau
hinh tru; f, xdc dinh te thi nghiém uén mau dam
100x100x400 mm; M, la mémen Ién nhat xdc dinh
tir thi nghiém udn nhu cdc so' dé & hinh 3 va hinh 5.

3.2. Phan tich va nhan xét két qua tinh
toan

Mudn xac dinh kha ning chiu udn cua tiét
dién theo TCXDVN 356:2005 thi trudc tién

phai xac dinh cac cuong do tinh toan cua vt
liéu. Trong d6, cuong do chiu kéo tinh toan sau
khi nut cua bétong bt soi thép, R, duoc xac
dinh theo cong thirc (9). Véan dé can giai quyét
o day la xac dinh hé $6 k¢ sao cho két qua tinh
toan kha nang chiu ubn cua tiét dién theo
phuong phap phat trién tir ACI 318-05 va
phuong phép phat trién tir TCXDVN 356:2005
13 hop 1y. K&t qua tinh toan kha ning chiu udn
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clia két céu bétong cdt thép co gia cuong soi trién tir tiéu chuan TCXDVN 356:2005 dugc
thép theo phuong phap ban thuc nghiém phat trinh bay trong bang 2.

Bang 2. Kha ning chiu udn cua két chu béténg’cét thép co gia cuong soi thép theo phuong phap phat
trién tir tiéu chuan TCXDVN 356:2005

Mau M, OM, Kha nang chiu udn cua tiét dién, [M], theo h¢ b k¢
(kNm) | (kNm) 0.5 0.6 0.7 0.8 0.9 1.0
Al 24 2.1 1.8 1.8 1.8 1.8 1.8 1.8
A2 2.6 23 1.9 1.9 1.9 1.9 1.9 1.9
A3 2.8 2.5 2.0 2.0 2.0 2.1 2.1 2.1
A4 3.0 2.7 2.1 2.1 22 2.2 2.3 2.3
1FB1 16.0 14.4 10.9 11.2 11.5 11.8 12.0 12.3
2FB2 21.0 18.9 13.6 14.3 14.9 15.5 16.2 16.8
A 323 29.1 22.5 22.8 23.0 23.3 23.5 23.7
E 47.7 43.0 33.4 33.9 34.4 34.8 353 357
0 1.6 1.4 1.2 1.2 12 1.2 1.2 1.2
30 34 3.0 2.1 23 24 2.6 2.8 2.9
45 42 3.8 2.5 2.7 3.0 3.2 3.5 3.7
60 5.0 4.5 2.9 3.2 3.5 3.9 42 4.5
Chil thich: M, la mémen danh nghia tinh theo ¢M, la momen cho phép theo phuong phdp phdt
cong thire (10); ¢ = 0.9 la hé s6 giam dp bén [2]; trién tir ACI 318-05.

Bang 3. So sanh kha ning chiu ubn cho phép theo phwong phap phat trién tir ACI 318-05va  phuong
phap phat trién tr TCXDVN 356:2005

Mau Ti s6 ¢M,/[M] theo hé sb k¢
0.5 0.6 0.7 0.8 0.9 1.0
Al 1.21 1.21 1.21 1.21 1.21 1.21
A2 1.24 1.23 1.22 1.21 1.20 1.19
A3 1.27 1.25 1.23 1.21 1.19 1.17
A4 1.30 1.27 1.24 1.21 1.18 1.15
1FB1 1.32 1.28 1.25 1.22 1.20 1.17
2FB2 1.40 1.33 1.27 1.22 1.17 1.13
A 1.29 1.28 1.26 1.25 1.24 1.23
E 1.29 1.27 1.25 1.23 1.22 1.20
0 1.20 1.20 1.20 1.20 1.20 1.20
30 1.46 1.35 1.25 1.17 1.10 1.03
45 1.51 1.38 1.26 1.17 1.08 1.01
60 1.55 1.39 1.27 1.16 1.08 1.00
Trung binh 1.34 1.29 1.24 1.21 1.17 1.14
Do léch chudn 0.12 0.06 0.02 0.03 0.06 0.08
. ) lan so véi gia tri [M] tuy thudc vao hé so k.
Keét qua so sanh kha nang chiu uon cho Trong nghién ctru ndy, céc tic gia kién nghi
phép cua tict dién theo phuong phap phat trien chon h¢ s6 tuong quan k; =0.7-0.8. Khi do, sai
tr ACI 318-05, ¢M,, va phuong phdp phat s0 giita hai phuong phép rat nho, do léch chuan
trien tr TCXDVN 356:2005, [M], dugc thé bang 0.02-0.03, két qua tinh toan xem nhu hdi
hién trong bang 3 va trén hinh 6. Két qua so tu (hinh 6).

sanh cho thdy gia tri M, 16n hon 1.14-1.34
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Két qua tinh toan kha nang chiu udn cua
tiét dién theo cac phuong phap kién nghi va ket
qua thuc nghiém dugc tom tat trong bang 4. Su

so sanh gilta két qua tinh toan voi két qua thuc
nghiém dugc the hién trén hinh 7.

1.6 ~
157 R 52461 &M M/pMpy, e i— —A}
51.47 :‘522 *M M/dpM, ,7:777.777177:
S 13 F 209 "Mmamy s
%0, — S8
‘§ 21,61 - e ey el [
P A .
oS Fil2s 0 %e 4y [
05 06 07,08 09 10 (1),2 ******** ’f T T* *}
—Al —A2 A3 ——A4 ’ég‘g‘iégéuﬁéééé
——1FBl ——2FB2 ——A E —
0 ——30 ——45 60 Miu
Hinh 6. Quan hé giira $M,/[M] va k¢ Hinh 7. So sanh mémen thyc nghi¢ém véi moémen cho phép
Bang 4. So sanh két qua thyc nghiém véi két qua tinh theo cac phuong phap
Méu M, | My | M, | [M] | M/Mp | M/M, | M/OM; | M/oM,, | M/[M]
(kNm) | (kNm) | (kNm) | (kNm)
Al 2.5 2.4 2.4 1.8 1.07 1.07 1.19 1.19 1.44
A2 2.8 2.5 2.6 1.9 1.15 1.10 1.28 1.23 1.50
A3 3.1 2.5 2.8 2.0 1.21 1.11 1.34 1.23 1.52
A4 34 2.6 3.0 2.2 1.31 1.15 1.46 1.28 1.58
1FB1 17.3 14.1 16.0 11.5 1.23 1.08 1.36 1.20 1.51
2FB2 20.0 15.8 21.0 14.9 1.27 0.95 1.41 1.06 1.34
A 342 30.5 323 23.0 1.12 1.06 1.25 1.18 1.49
E 49.2 445 47.7 34.4 1.11 1.03 1.23 1.15 1.43
0 2.6 1.6 1.6 1.2 1.61 1.61 1.79 1.79 2.15
30 3.4 1.9 3.4 24 1.72 0.99 1.91 1.10 1.38
45 4.0 2.1 4.2 3.0 1.88 0.95 2.09 1.06 1.34
60 53 23 5.0 3.5 2.29 1.06 2.55 1.18 1.49
Trung binh 1.41 1.10 1.57 1.22 1.51
D6 1éch chuin 038 | 0.17 0.42 0.19 0.21

Chii thich: M, la mémen thwc nghiém; M3 la
moémen danh nghia tinh theo ACI 544.4R.88; ¢M, la
mémen cho phép theo phwong phdp phdt trién tir
ACI 318-05; [M] la mémen cho phép tinh theo
phitong phdp phdt trién tie TCXDVN 356:2005 véi ky
=0.7.

Khi so sanh ham lugng s¢i thép thay doi
trong khoang 30-90 kg/m® (cac ban A2, A3,
A4) v6i ban bé tong ct thép thudong (ban Al, 0
kg/m?), cudng do chiu nén ting 7-17%, cuong

do chiu kéo khi udn ting 11-24%, dan dén kha
nang chiu uén ban san ting 11-34%.

Momen thyc nghiém c6 gid tri 16n hon
momen danh nghia. So v6i moémen thuc
nghiém, mémen danh nghia tinh theo phuong
phap dé nghi c6 sai s6 trung binh 1a 10% va c6
d6 1éch chuén 12 0.17; moémen danh nghia tinh
theo phwong phap ACI 544.4R.88 co sai sb
trung binh 14 41% va c6 d6 1éch chuén 12 0.38.

So v6i thuc nghiém, cadc phuong phap tinh
toan kha ning chiu uén cia két ciu bétong cbt
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thép c6 gia cudng soi thép cho két qua co d an
toan cao. Hé s an toan tuong Ung voi phuong
phap ACI 544.4R.88, phuong phdp phat trién
tir ACI 318-05 va phuong phap phat trién tir
TCXDVN 356:2005 lan Iuot 1a 1.57, 1.22 va
1.51. Trong do6, phuong phap phat trién tir ACI
318-05 ¢6 do 1éch chuén 13 0.19, nho hon so
v6i hai phuong phap con lai.

5.KET LUAN

Hai phuong phép béan thyc nghiém da
dugc kién  nghi dé tinh toan kha nang chiu udn
ctia két céu bétong cbt thép ¢ gia cuong soi
thép. Cac phuong phéap nay dugc phat trién trén
co sO tiéu chudn thiét ké két cau bétong cdt
thép ACI 318-05 va TCXDVN 356:2005. Két
qué tinh toan pht hop véi két qua thuc nghiém

cho thdy cac phuong phap nay co do tin cay
cao.

Hé sb tuwong quan cudng do chiu kéo sau
khi nit cua bétong cot sgi thép giira hai
phuong phap, k;, dugc dé nghi chon trong
khoang 0.7-0.8. Gia tri kha nang chiu uén cho
phép cua tiét dién khi tinh theo hai phuong
phap chénh 1éch nhau khoang 20%.

Hién nay, viéc nghién ctru Gng dung vét
liéu bétong cbt soi thép tai Viét Nam & muac do
khao sat thyc nghiém gia cudong két ciu bétong
cbt thép 1a kha moi mé, hién dai. Két qua khao
st thuc nghiém va viéc phat trién 1y thuyét tinh
toan két cdu bétong cbt thép co gia cuong cbt
sgi ndi chung va soi thép ndi riéng tuong thich
v6i cac tiéu chudn thiét ké két ciu bétong cbt
thép hién hanh co6 gia tri thuc tién cao va hitu
ich cho ngudi k§ su thiét ké.

FLEXURAL STRENGTH OF STEEL FIBER REINFORCED CONCRETE

Ho Duc Duy, Ho Huu Chinh, Bui Cong Thanh
University of Technology, VNU-HCM

ABSTRACT: Addition of discrete steel fibers to concrete enhances its properties, especially in
the areas of serviceability and toughness. In this paper, two semi—empirical methods developed from
ACI 318-05 and TCXDVN 356:2005 are proposed to calculate the flexural strength of structures
reinforced with both conventional steel bars and steel fibers for analysis and design purposes. The

analytical and experimental results are discussed.

Keywords: reinforced concrete, steel fiber, flexural strength, testing, structural design.
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