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Flexural Behavior of RC Beam Made of Slurry Infiltrated Fiber Concrete

Sang-Hoon Han', Byeong-Gu Jeon’, Ki-Nam Hongs*

Abstract: This paper presents experimental and analytical results on flexural behavior of flexural members made of SIFCON. Twelve SIFCON beams
were subjected to bending tests and their flexural behavior was evaluated. Experimental variables included steel fiber type, presence of tensile
reinforcement, and height of section. The specimens using Type-B steel fibers, which had better pullout resistance than Type-A steel fibers, showed
flexural failure behavior without shear failure. The aspect ratio of steel fiber had a great influence on the behavior of SIFCON beams without tensile
steel, however the effect on the behavior of SIFCON beams was negligible. In addition, the flexural strength equation for SIFCON was proposed in
the study. The mean and standard deviation of the ratios of the predicted value to the experimental value are 1.02 and 0.04, respectively. Therefore,
the proposed flexural strength equation can be useful for the design and performance evaluation of SIFCON beam.
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Fig. 1 Details of test specimens

Table 1 Test variables

Specimen  Used steel fiber Spec1men Tensile rebar
height(mm)

AN300 300 -

AN250 250 -

AN200 200 -
Type A

AR300 300 D25-2

AR250 250 D25-2

AR200 200 D25-2

BN300 300 -

BN250 250 -

BN200 200 -
Type B

BR300 300 D25-2

BR250 250 D25-2

BR200 200 D25-2
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Fig. 2 Used steel fibers

Table 2 Mechanical properties of used steel bar

Steel Bar Elastic modulus Tensile strength  Yield strength
(GPa) (MPa) (MPa)
D10 651 571
200
D22 634 511
Table 3 Mixture design of slurry(kg/m®)

W OPC BFS S Sp

416 870 220 554 3.0

W: Water, OPC: Ordinary Portland Cement, BFS: Blast Furnace
Slag, S: Sand(#7), SP:Superplasticizer

Table 4 Chemical composition of binders(%o)

Binder SlOz A1203 F6203 CaO MgO NaZO KzO SO3
OPC 1930 5.16 2.86 61.78 4.19 0.20 0.92 2.5
BFS 3197 1342 033 4462 425 024 034 3.16
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Table 5 Mechanical properties of used steel fiber

Steel Length Diameter Aspect Elastic Tensile strength
fiber (mm) (mm) ratio modulus(GPa) (MPa)

A 30 0.50 60

200 1,100
B 60 0.75 80

(c) Finishing of slurry filling

Fig. 3 Process of SIFCON specimen fabrication
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Fig. 4 Testing setup for flexural capacity of SIFCON beams

B3 o) 2 4
A AR
A A < el
27} ol A
FrET)

5 A2k () QPR TS NS, A
ALk (3) B4H7F AT et
el gated 4% 9ol Rtk (4) =2
A 952 w7k S

[e]
T
=
=
=
=

Apo| 2 2T 5

2.4 RSlEM L EXE=

2000 kN 872 A F=ofo]E| & AME-3] | mm/min SE=
HefA o 2 0 2 37 71 st ith. st TAnT A3 A F
ol AXgH2719] LVDTE ©]-§3l] M9E 43T <
AT ZIBE P EL Bl T Aol A
I ZIT Eo) B3 HEPE Ao|AE 0|83t 7} 3k &
AR S35t A 277 Ey #9325
QFo & Hzsle] 7|1 &3 o, 2t s A oA DA E=
G5 FA A 7153t AP 7S Fig. 49 YERA ST

>
o
é
il
fo
B
ofN
o
&
o?L

/&< Fig. 5(a)~()°ll YERAATE
U L;(]—zé:Lo HH:LS]»X] OL*Q‘AN/‘]
o= & 71| v grto] LAY Th
o] FHde sts 7t A AR 2 ERRE &
—]__ g] Z Z9lElHEA] l—% =4 /ﬂxl-g].giotq Eo] §]—;<L
= AT %;F@‘ o] @9 EAZEA] A3 o] el thre
o] ol Barsh= &S YERNSITE Type-A 74
5 ARSShAL A S vl 23 ARAIEI 2 A A ES] I}
AT HNH7HA = ANA A 9} FLAARE, 1 o]
ol BRo| thre] ddtdo] At 53], AR300
N @A stz sd7tel A Biell Aot do] G232 A
A sle] Z = Qi) ol AT E Alold 2HEH W 7
Afroll F2uta7p @Ay ste] FAF A H3HA R A



() AN300

(b) AR300

(e) AN200

)

(d) AR250

“ (f).AR200

(h) BR300

(i) BN250

) BR250

(k) BN200

(1) BR200

Fig. 5 SIFCON beams after flexural test
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Table 6 Summary of test results

Specimen Brax Ap Brax, s/ P, max, A4
AN300 123.90 7.90 -
AN250 72.10 7.00 -
AN200 42.70 14.20 -
AR300 382.60 16.60 -
AR250 293.80 17.70 -
AR200 196.70 24.10 -
BN300 145.10 18.40 1.17
BN250 103.20 13.10 1.43
BN200 70.90 20.00 1.66
BR300 393.20 16.10 1.03
BR250 291.40 19.00 0.99
BR200 214.60 25.20 1.09
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Fig. 7 Strain and equivalent stress diagrams for designing a SIFCON
flexure member(Schneider and Mondragon, 1989)
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Table 7 Comparison of flexural capacity for SIFCON beams
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Fig. 8 Strain and equivalent stress diagrams proposed in this study
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Table 8 Specimen details of other SIFCON test(Naaman et. al.,1992)

Beam b d h A, £ v

ID (mm) (mm) (mm) (mm®) (MPa) Lle (%)

R1 125 217.0 250 402 4946 100 43
R2 125 2125 250 982 5221 100 4.3
R3 125 1875 250 1963 522.1 100 4.3
R4 125 2125 250 982 5221 50 8.8
R5 125 2125 250 982 5221 100 4.3

Table 9 Prediction of flexural capacity of other SIFCON test

Beam My, Moy oy Morop
ID (KN-m) (kKN'm) My,
R1 60.5 58.7 0.97
R2 96.9 99.9 1.03
R3 106.4 114.0 1.07
R4 107.7 105.3 0.98
R5 97.4 99.9 1.03
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Fig. 9 Relationship between steel strain and d/c
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