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Comparison of Flexural Tensile Behaviors with Different Filling
Directions in Producing UHPCC Flexural Member

ABSTRACT

This study was intended to estimate the efficiency of inducing fiber arrangement in UHPCC (Ultra High Performance Cementitious
Composites). For the purpose, UHPCC members produced by several different placing methods according to flow characteristics were
prepared; flexural behaviors were compared and correlation between the flexural behavior and the characteristics of fiber arrangement
was investigated. Test results showed that placing method for inducing specific fiber arrangement had a considerable influence on the
flexural performance. The standard specimen in which fibers are induced to be directed parallel to the principle tensile direction
presented higher flexural tensile strength but lower variation. Therefore it should be considered that the flexural tensile strength actually
developed in UHPCC member may be highly different and in lager variation. The qualitative variation of fiber arrangement according
to the flow of UHPCC was also predicted considering the flow pattern and the boundary effect; the prediction provided good
explanation to the difference in the flexural behavior according to the induced flow.
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(Ultra High Performance Cementitious Composites, ©]&} UHPCC)
= Q7 200 MPa oge] 2o} v 2004 o))
IS YERATKKoh et al., 2013; KICT, 2012; Richard
et al, 1995). 2k o2}, ZPHE EUO RN e Fe
ES] HAu] EAIE SEet] 45 3 QI 9 A SRS
AIAEE Holal, AN FEE 10 MPa o), AT 35
MPa o]’do 2 QI E M E 2 AE HERIT Yoo et
al., 2012; Park et al., 2012; Wuest et al., 2008). o|#]3} -+=3+
eds B U deo = Qlel uielellM w I5E T vkt
T2E Hes= AP F 2o] TRl glom, dovw
R&Ho 7 geHolE HEd oz ook

dwrF o 2 FaglEd| AhHE S A 7P ZA AdEE
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= 7 Uk sEARF PIAE E A] Y Aee e F4,
37, A, I, e Sl we =2A H2A Ve
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Table 1. Physical & Chemical Properties of Cement and Silica Fume

fFreds PR 3l 4] wiRS do] =A WahH, o=
QIsk PF= & A wie- E HEIS sk, e EUE
ofu} B3] T vjwsi = T o] AR e S VeIt
(Ferrara et al., 2010; Kang et al., 2011; Kwon et al., 2012;
Markovic, 2006). gA] Zghx A& 2 gve} SoA AASkaL
= UHPCCe] A4 & Al3< Bk AFES AuRy, ojzgh
A i) WMEE W] alEfeles: HATskaL §lom, UHPCC
o] AR sl 1.25~1.75¢] & ko] WAl e 2k
AFE vhe $& AAIRO R AR 3faL QITHKCI, 2012;
JSCE, 2004; SETRA/AFGC, 2002). o]zfst AAPHe A=
UHPCCY] R854, 53] PSS 8202 ARRSHA] K3t
L BIAARERL AAle] 8910] F|aL Qlrk ojZet EAIE sdshe

o] e Atk F FAY BFOL A

2 Qo Aaule el B4 WP S slow
Eodo] QS Arht FFS vIAR=A) 4l
9 9l S Befek UHPCC 3] Al

HEl el A A= 3 ASEAdE Bluskiivk

£l

UHPCC:= AMIE, W), Hells, 234 55 79 A=
2 3] MlEYE Tt glom, o ke BATAM )
e 54 g Sl s AlE BRI ARss
1% e W= ANEE ARESIGoH, A7 HIUS 3
(undensified) 2 AME-3IITE AIES} Au]71Ee] Ee)-54st7]
Ao Table 13} 2t} EAl2E U 2.62 gem’, BTU4 0.5
mmolale] Refuke ARgslaL, Fe FAle ARgEA] ik
A= H)d <4 mm A, Si09] FF-E2 98% oY, W

2.60 glom’e] A3 RS ALgRIGITE s e

. N . ; Chemical composition (%)

Item Specific surface area (cm”/g) | Density (g/cm’)| Ig.loss (%) -
SlOz A1203 F 6203 CaO MgO SO3
Cement 3,413 3.15 1.40 21.01 6.40 3.12 61.33 3.02 2.3

Silica fume 200,000 2.10 1.50 96.00 0.25 0.12 0.38 0.1 -
Table 2. Mix Proportion of UHPCC Matrix (Ratio in Weight)

Water/Binder Cement Silica fume Filler Sand Superplasticizer Steel fiber
0.2 1 0.25 1.1 0.018 2% (in vol.)
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Fig. 1. Various Placing Methods Considering Pouring Point and Flow Direction in Producing Specimens
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Fig. 3. Flexural Tensile Behaviors for Various Placing Methods in Producing Specimens
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Table 3. Summary of Flexural Tensile Test Results

22 JeERQTE E3] M2, M3, M4oA= BZ2Ha7F M1<]
oF 4~5uf) A== w9 A JERGTE Fig. 4(b)e I =E
A3 ARE el wet vlaste] Rl Ao R, 27t A
Tt vRPIAIE M19] ZAdtol] Hj3) M2~-M4<] 3= A3}
o2 2R ghs JERNICE 53] M39] 9= T
7} 271 a9e A Ee] A1 13.7 MPa® M1<] 382 MPad|
HJal] A9~ 36%°l] AL ket M2, M4 gl M5e] k= M1<]
87~95% A=E eIl P =e] wWside M1} Hlaig)
S W M2, M3& 27 2, Md= 25 FA ERARE &
2ol= ghe ZoR & 4= 9lom, Ttk M52 Z9-olk= i APt
Ml9] 2uf ooz =7 vlepgth

ol 71A] 9] AEA Az b AF 5858
H WS o], Agadoa] UnkHel Mo 2 Alake A=y
B 75 RIS 9 RIS FA)] Spelr] Hole
ek tha Ao} 9lom, 58] SRS wEdo]l A
Z7RFE 2t BRIE 4= QISIT): 79l weprde= FA) SEolt9]
AP} A Ftolk] S Aol vish A 13 <7k
2| "olRl= A$E e

Nl

ot
o
[e

a

) At first cracking At peak load
Notation - -
Strength (MPa) Deflection (mm) Strength (MPa) Deflection (mm)
Ml 16.7(0.61) 0.065(0.005) 38.2(2.95) 0.780(0.197)
M2 13.4(3.19) 0.077(0.005) 33.3(1.85) 0.874(0.164)
M3 12.9(2.36) 0.055(0.017) 13.7(1.72) 0.164(0.072)
M4 14.9(3.46) 0.063(0.011) 36.2(4.67) 0.633(0.225)
M5 15.9(0.75) 0.075(0.008) 35.3(6.09) 0.890(0.298)

* all the results were expressed as the mean value with the standard deviation in parenthesis
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Fig. 4. Effect of Placing Method in First Cracking Strength and Flexural Tensile Strength
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