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A experimental study on the long-term response of
high-strength Steel-Fiber Reinforced Concrete
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ABSTRACT

In recent days, the beneficial effects of using fiber reinforced concrete, especially Steel Fiber
Reinforced Concrete, have been on the rise. However, few studies on long-term behavior of
SFRC are executed in spite of great demand of SFRC. The fact that SFRC is far better than
NRC in various properties such as tensile strength, ductility, flexural toughness has been certified
by many researchers. And, those advantages can be also applied to decrease the structures
deterioration induced by creep and shrinkage. Furthermo-e, even though it is fact that SFRC is
generally used in joint members to distribute concentrated stresses by fibers, SFRC is treated as
NRC in designing especially for long-term behavior of structures. So this paper is about a study
on the long-term response of SFRC applied to HPC abcut 40MPa. Therefore, in this paper, the
test results of eighteen high-strength concrete specimens and steel fiber-reinforced concrete
specimens, with steel fiber content of 196 by volume were presented. The test result shows that
SFRC is advantageous rather than NRC in long-term response.

1LME

1963 © 359 Romualdi®} Baston®] Z4df R7% Z3AYE T dA7Z4AE LES ol AAA
Hoz olo] Wit st AFte] o|FojA gtk 1 B BE AFAF}E AAHF B E3Ad
E7l BE ZIEN Hso HPE 2 AZAEEG oplg duR F45EH 2 FE FE455Hol
439, B3 7 F A%y Aol dASA Frtgvhe AHEE @l Sl ol By 54
Ko #d H¥H A7/t w2 go] F£YPHY ALl E EFdD BV AT EAl w3 d7e ¥
o] &3 HAAo|th oo B AFe EHE AR FHF B EAYEN F+E ASE AL 3
of A7] AFA HAelY ¥yEL 2T & Yt 7x ARE FEHAEF Fo . o) Y3l 9
Ao A= AdF B E23YE FANY 5L Ax BE ZALHE TAA GHE olgsld A
48 systn, 1 2H4E BA3A

AHD, ZANTE NHCANZDATGH AAHA
wR29, FHERF) DURE F9
e 59, DAUSGR ANSFN2AFER WAL
weer 39, TRAUSET AHH RPN SR BRI B

20049 = 7Hs shewrEd] =ER 337



2. dEe
21 49s % WY

oF OMPaZ 59 nZE AAH B E3YE9 REF ZAYE gy dgn e dF A4 e
SAATY X, AxFFd T AEE FAsgdY IdE 2 AzxSE APE ASTM C-5128)
ASTM C-157 #A4& " 2%, %, A% 2 FH3F7) 59 7|€E€ X 1% 2o A&Aa, ddAse
ASTM C-4699] wet Al23% AP Eo] 50x107°Y we 357 F§ 59 40%sF04 HPEL &
Jate] AEach &, ¥vrE 3F 9 AL % A E Ade FUv 14Y olmE2 Wy ¥ Hx 7dL
ASTME] 7150 9AsE R, o|F 74 33d FA AT HFsFe AS F7171 289 oln= F
% 149& dtEslEa U FAVES FLEYT olF 14498 ASTMY FA7|E gARNAY. Z=
o AxF2e gL F&54 HoA FER 2EHA AloAE o&dd FHYen, 3F 24L& F 2
o Lhebd uhs} ok

E 132 § dx55 MY =AU

EH A4 94 ddeE | = % .
Y = S5 0%
z3 em | o8 () @) B =% e wA
AR, A%, 7642 F AL (ATl
agz | o15x30 | 50:4 242 7 1Fage WY, AL AABe | 2%ola
WF, AR g W o
dz%3 | o150 | 5044 2342 7 agzs 5y -
2 32= M9 55 Mot =
gtz | 04Pu |04Pu(=X)| 0.6Pu REP(i B 31%) INC(H53t%)
a9 2]
(Pu) 04 04 0.6 O.2—’0—>0.2f>0.4—’0—>0.4—>0-—>0.6 0—0.2—0.3—0.4—05—0.6
AN | A& | A% | A 149 289

22. 2848 2 A9

Ago] A14d AR B3 54L& F 39 vgt H 3 A8MEe 2aly S4
e wgse E 49 2o £33 ZAH EY AHE 23 ) o )
& o d7 Ao det HF wige] HE 1% u 3.17 250 259
2 AFsdd. 24dFE Zol 30mm, FAEHVD) EFF &%) - 0.91 1.03
600l 2 &9 £ 79kg/m’Q) ¥ Hook H RE| A% (mm) - - 25
A&t o ) ¥ 9 A (m¥kg) 3144 - -
4 BAH EE
2z AANERE 2= A W/C S/a Water | Cement | ¥71% SPA ARG
(MPa) | # A 4(mm) (%) (kg) (kg) (%) (%) |EUE%)
SFRC 40 25 0.42 45 175 417 3 1 1
Plain 40 25 0.42 45 175 417 3 1 -

338 AMEEAY H H#



3 MyEI U 24

31 g4 A

¥ 55 2gZ A4 ARLS 98 Ast AP 79o4A Y E 5 WAL ¥ SN S

A4 groldh, & 54 B # e RAAE ZAAERY JEYEZE| FHE | dEAT | FHE

£l 4F Axe BAAFY St 7lddtE RAE (MPa) (%) (GPa) (%)

4 4 9l SFRC 417 1% 26.14 3.7%
Plain 41.3 - 25.17 -

32. dx+%

Sh-n<r;kage strains(*10

)

&
o
=]

W
[=1
S

o
<3

o
b=]

o
=1

o

[¢]

20 40 €0

& 500
=4
_\é: 400
g
% 300
o - ’
2 S i
a W 3 i
£200 | -
S :
100 ~SFRC
-»- Plain
N . o N " . R . .
80 100 120 140 0 20 40 60 80 100 120 140

Time(days) Time(days)

a9 1% 39 2¢ WEE 243%
EX 23AAY ZEHF 2 23
gES HE FIAYEY AxTF
HYFS Ueld agZeq. F 1
Yo & 7 ARl ZFHF B
ZAYESY BE ZTAYEY AzxF
& ¥Y 2 Ad 22 ¥HE

a3 1 HEX =H HESE

a8 2 &2 =H HE$S

Jehie £ bR 2304 25 %

Afr B4 E3EY dx 59
o A dede & 5 o

T3 F7] AEANMNE ZAF BA SAYEY E2FF @0l A4 9%, 11% FL @S Bojn Ud. ol
A5t 222E WEY2AE T4 WS A i Aoz wudn.
33 zaEY=
{2 1.20 = 1.20 = 1.20 "
3 ; ;
2 1.00 2 1.00 g 100
5 0.80 & 0.80 &0.80
: i
! 0.60 ; 0.60 E 0.60 . o
., 0.40 - 0.40 z 040 : i
SFRC i :
0.20 ¥ blan 0.20 Paind 11l o0 % ~SFRC :
I ~Plain |}
0.00 e 0.00 — 0.00 PR |
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 o 20 40 60 86 100 120 140
Time(days) Time(days) Time(days}

a8 3 04PudliMel 3=

3% 4 04Pu(T E)IMe 32|z

% 5 06PuollMel 32|=

1000 1400
€ T
£ E
K “1200 |
o 800 °
> 1000
& Q
% 600 g 800
3 i 3 600
,_; 400 ﬁ kK]
k] ( ! © 400
}
R f ~SFRC 200
- Plain
o 0
o 20 40 60 80 100 120 140 o 20 40 60 80 100 120 140
Time(days) Time(days)
I8 6 HHESlEOAM 2l Fa= a3 7 HEstsolMel a=

20049 7H stedEs =83 339



29 3% 3% 4 23 3Y Sl A FolN 2 AP FAE dxFEFE Adsn ded
d 2T Args 2AZE YEbd Aotk 28 3% 1Y 4 BF 04Pud] AFE dF IF Az
AT Q= e7etn BxG FAAY AYZ AFst 234 aA YEYE ofc =XT FAA
A 2= Fo] HEZ YA 98%] AT ARZ HRFE BT} BX APAY Az FHPo]
HEZ AGAY Az F5F] 2%AE vl =53 &7] ot 29 59 06Pu 359 Az AF 1Y
Z A o] F adEs fAE FEE w5 04Pud GEA HIH 7tE Aee Bt ol& A&%EE
o A7|7h AR wet vjdY AL JAE A dEhly] 9E 2R fddn. A 23T 2§
AAF B AYES AYZ Ag7t RF 2AYEY I AFEn A g vshdd oe dd
Hook ¥ 72477 AME WEHE YoM ¥ e 7437 dEd A2 B 1¥ 63 19 72 2
I For JWZE I BT PFAFT AYX A FAHLE FAHF BF EAIEY
AYZ ghol BF ZAYHES AYZ R HA YERAR &35 A FrERI} 149%~159%
A Aol Huge W 2 FaFo] 68%~8%2 HAA Uehxtth

B 6 Axs%n 38|= 57 g
BZFE(x10° mm) v 28 Z(x10 *mm)
HEX =X 04Pu | 04Pu(%X) 0.6Pu L R
Plain 458 425 1100 1080 1470 940 | 1215
SFRC 420 383 955 940 1280 & | 1125
A 8(%) 9.05 1097 1518 14.90 14.84 68 | 800
4. &2 2

(D) ZA{ B2 22EY @ddsE 2% TIUEY dA4AFEY A Yeiddh F AR BE &
AYEe 35 A2 AT & A ¥& 29 F U

2 Z4F 2% 23EE A2FFAM BF SAYERY 578 542 i

(3) 1%9] A7t EQE FAHF B E2UEE BE TAYE vig Az AFt & 15%H = ZA
vetdd. &, e dxFFely gz 498 AVAAE A o F& 45E

@) =X 23 AgAY ZYx AFrt HEE 214 H& 2A deide o2 =
of g 2dur} 33 g 22 FE AYS ¢ F U+

(6) WHEaFolY FFaF B¢ AHeFTH v F& A ARE U FEF BF E39E
2 A% ZFNAZFY FAEA A&sEH vud e A2 yEgT

5 #iEd

1. Tan K. H., Paramasivam P, Tan K.C Instantaneous and long-term deflections of steel fiber
reinforced concrete beams. ACI Structural Journal 1994;91(4:384-393

2. HgE], §9, oI, “PSC #taAY u@el Al4-d AMadlE EIGEe] Agx 9 AxFFH &
% 4¥d Q7" Zazedsy =23 A 118 33, 1996, pp.23-34

3. Neville, A. M., “Property of Concrete,” Pitman, London and Marshfield, Mass., 1981, pp. 359-432.

4. Zdene’k P. Baz“ant , “Prediction of concrete creep and shrinkage: past, present and future”, Nuclear

Engineering and Design 203,2003, pp.27 - 38

340 ANESA 2 HF



