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Reliability Analysis of Steel Fiber Reinforced Concrete Beams

F A Y7 ghes B8hiees
Yoo, Han Shin Kwak, Kae Hwan Jang, Hwa Sup

ABSTRACT

The purpose of this study is to practical use with increase safety, usablility and economical. In this
study, the property of fatigue behavior was tested by comparing reinforced concrete and steel fiber
reinforced concrete. The basic test, the static test and fatigue test were used as the research methods.

Basic on the test, the material compressive strength test and split tensile strength test ware
conducted 7 days and 28 days after the concrete was poured.

In the static test, there ware four types of experimentd variables of the steel fiber mixing ratio :
0.00%, 0.75%, 1.00%, and 1.25%. The ultimate load, initial diagonal tension crack, and initial load of
flexural cracking were all observed by static test.

A methodology for the probabilistic assement of steel fiber reinforced concrete(SFRC) which takes
into account material variability, confinement model uncertainty and the uncertainty in local and globa
failure criteria is applied for the derivation of vulnerability curves for the serviceabilit_y and ultimate
limit states, the reliability of SFRC using the proposed practical linear limit state model is evaluated by
using the AFOSM(Advanced First Order Second Moment) method and MCS(monte-Calrosimulation)
method.

.M B

2 F7HEA R AdrEd BHeR Qg3 FRE| il Wy, A € S Dn e ua
B 52 2x ArH E4E e ZadE 897 HA Fdi"n o, olF 8 I - A
B a3® EIHEE MEsAY ddd YR8 EadEd Y M4 2% ZAYE(FRC; Fiber
Reinforced Concrete)$] B o/do] tiF=n Qith AF B} AZEIYEL EdL HHE EZ3ES A
Al B2 MM BE BE E3gEott EAYEY EYsE HAREL AWEY AWE R=g=2g
2337l A8 oA 7EA7E AHg Y g olF /Y dwHo R Qe HRE 44 F(steel fiber)E A}
€33 lem, B2 AN ZHR BRe FIYEY QARE, AFAE, A9AE, BEY U4, 24
A 2 27 FEEE) Fe EAS MHEe Ag FA¥ £ ok

£ FAYY - AR E2RF, SATEHR
o 2 ABUHL BERF, BATOHR
or QBT EZHH TG A7



a2y ARl da o33 Addol AdEE ojhd= SFRCY H34F J83 a7 17t = EFAA
3 ZdwE 499 Bgeg Eol e SFRC AZFAAANA A7t 2A8A £X8A R EE

A4 Fol 2¥# 22 SFRCAE WAE Htel ot wetd £ d7dA= SFRC B E8449& st
t A8 448 T332 39 olg H3 SFRCY AR FAZHUNEIE Adstn £F 24F A
ol £fd FEWS(random varable)Eo tF FEFAY ARE e FAREE 2ATA 3,
A AT £ Bayesian 71HE F3t MEA MY SHFE FH3ANLH, A¢E SFRCY A H
9 Zo] vdPAHE Role 789 VA A7} vag A3 AR} 24 RDE(First Order Second
Moment; AFOSM) 713 Al8d o] de 2 7Y MCS(Monte Carlo Simulation)oll 713t 21844
A Z2aRe Agsned, 2xs vz A3 47 4N e FRSAT B¢ ol SFRCT=2E
9 A4 ¥ A AufHoln AR EXLAY 2Udg YUl A3 dFE dEusEd 9@ 0
E BYe A8

2. ZHw 22 WTBIRE Ky

21 B4+ 22 22329 &Y

EAEE A9 FE9 FHAA BE 9A ZAHE AFRA EASE F7I1E0W AEH AHEE
Apolo} BtAU HAHA L FEo] SEHOE EAA . olHE AHEL AYEY FIW ufF
g 93 =2/ dFaitir} AR o]2W o) ReE w2/ 4AdY. F2E o FHFE 49
o] oz FXH TAYEI} $EE T o TAHE vMEFE S BAAFEC] AojsAY & FLo
GRS BF, L 1Y S AR TAES FE R A4S FTAIIA drh

22 ZH® 22 do23aeERe] M

AARE BT ATEaE AR A3, J2AF Fo A N JHNe £Ps0] dd £ 47
oM F24Y AHE AA, At 489S AAHAT. 28y £ =88 A sidd Bdbd 97
o] & SFRC 9&1.9] AAd #% W4T 7edh 43¢ AAZ F2AL 17 17 Zo] A3t
o714 &F P 15tonfolth. ol #& &F Y 4 Y& AISIYE ASRE dAsg e HAYRe
WEtonf-m)7t A FFAHY HEHQ dHe oy 29 2o FZL AF2@DI196G.73cr) S A3
ii=d

P p

l NV LJ, ":’f J

% - 3~
" 1.7m 1.7m

39 1. A3uY A5R

- 480 -



fek=270kgf/cm?

d=23.65 cm

h=30 cm

fy=4,000kgt/cm?

A=D1 2 4

b=22 cm
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* = (tory) (o) | o) | (o
1 RC1 421 0 100 6.2 A 420
2 SFRC1-1 21.0 41 510
3 SFRC1-4 431 0.7 10 11 S 435
4 SFRC2-1 16.0 6.4 510
5 SFRC2-3 40 10 19 5 4 467
6 SFRC3-1 120 10.1 5.0
7 SFRC3-6 47 125 18 11 4 46
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¥ 3 9248 A%
AEY | ASEE | Adas | AT | d3E4 | S8 BHE 3

RC2 5tz 204tonf 2.04tonf 60% 0.1 4,490,0003]
RC3 5Hz 22 1tonf 2.21tonf 65% 01 2,179,0003]
RC4 5Hz 23.8tonf 2.38tonf 70% 01 1,670,0003]

SFRC1-2 Stz 2925tonf | 2.925tonf 5% 01 2,1485003]
SFRC1-5 Stz 21.3tonf 2.73tonf 0% 01 2,639,00031
SFRC1-6 5Hz 25.3btonf | 254tonf 6% 01 2577,0003]

SFRC2-4 | 5~Tiz 45.9tonf 4.50tonf a0% 01 776,3073]
SFRC2-5 SHz 32.8tonf 3.28tonf 80% 01 663,2203]
SFRC2-6 5Hz 30.8tonf 3.08tonf 5% 0.1 750,0003]
SFRC3-2 THz 40.0tonf 4.0tonf 80% 01 446,9003]
SFRC3-3 5Hz 33.0tonf 3.3tonf 5% 01 439223)
SFRC3-4 5tz 35.2tonf 3.52tonf 80% 0.1 4355993
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Ao AZ%
5730t | 3972ent | 2534anrf | 570art | 39720nf’ | 2534cnt’

SFRC1(0.75%) 265 252 216 | 0.0040562 | 0.0058352 | 0.0153413

ZicRigiin iy

SFRC2(1.00%) 259 240 200 | 0.0048182 | 0.0081599 | 0.0228589

SFRC3(1.25%) 250 237 191 | 0.0062237 | 0.0089116 | 0.0282581
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6 AN AHARDER)

AFHAZAF(B ) 34 gE( P)
B2 Ao
5730art | 3972t | 2534an? | 57300t | 3972anf | 2534am’
SFRC1(0.75%) | 268 255 217 | 0.0036631 | 0.0053867 | 0.0148905

BE% The

SFRC2(1.00%) 260 2.38 209 | 00046195 | 0.0085562 | 0.0182655

SFRC3(1.25%) 249 2.30 194 | 0.0064331 | 0.0106773 | 0.0264777
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AU | ASSE) | ARST o) A23T(ton) | S EH (%) | &FH] | AEIF(H)
RC2 5 204 204 60 01 4,490,000
RC3 5 21 221 65 01 2,179,000
RC4 5 38 2.38 70 01 1,670,000

SFRCI-2 5 20.% 29% {3 0.1 2,148500
SFRC1-5 5 213 2.73 70 01 2,639,000
SFRCI1-6 5 2%.35 2.4 65 01 2,577,000
SFRC2-4 5~7 49 459 90 01 716,897
SFRC2-5 5 328 3.8 80 0.1 663,220
SFRC2-6 5 308 308 (i 0.1 750,000
SFRC3-2 7 400 40 80 01 446,900
SFRC3-3 5 30 33 {5 01 443,922
SFRC3-4 5 35.2 352 80 01 435599
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AEE | AREE | logC | SwikgtH | m | d9zg
RC 5z | 19635 89875 6755 | 04886
SFRC1 | 5Hz | 10439 110966 1981 | 04469
SFRCZ | 5z | 9%7% 120,187 1961 | 0830
SFRC3 | 5z | 93103 147,963 0206 | 09651
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