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Evaluation of Workability and Strength in Concrete with Cellulose Fibers
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Cracking due to material behavior like drying shrinkage easily occurs since tensile strength in concrete is very low at initial
curing stage. In this paper, workability such as air content and slump was evaluated on CFC(Cellulose Fiber Concrete) with
0.0 ~2.0% of fiber addition, and the tests for tensile/compressive strength were performed. With increasing addition ratio of
fiber, air content and slump kept similar level to 1.0kg/m® of addition ratio, and this trend was effective to 2 hours after
mixing. Strength was enhanced with increasing addition ratio, which showed 7.0 ~9.0% for compressive strength and 7.0~
22.0% for tensile strength, respectively. The tensile strength increased relatively more, which show the addition of cellulose
fiber was very effective to crack resistance. The workability in CFC can be guaranteed for 2 hours in the following
conditions like 2 minutes of mixing period and 1.0kg/m® of addition ratio of fiber.
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Table 3. Physical characteristics of cellulose fibers

Items CF
Length(mm) 19 ~ 23
Diameter(um) 14 ~ 17
Number of fiber(fibers/g) 1,590,000

Density(g/em”) 1.10

Surface area(cmz/g) 25,000
Tensile strength(MPa) 600 ~ 900

Elasticity(MPa) 8,500

i

(b) Slump test

i
(e) Measurement of compressive and tensile strength

Fig. 1. Photos for CFC mixing, air content measuring, and test for
strength
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Fig. 2. Air content in CFC with different fibers
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Fig. 3. Slump loss in CFC with different fibers

= mo
N U
2 2 m oy M

> N dJoom
rom

rr

HOII
|'|O
=
~
<
3&)
>
FX
|0
it
:IO
g



—

—

o
EPELS

Xtk

MEZQ

| —

—

2.0kg/m°
o, of

=

oz}
ML=

| -

[

&0

Bz 971 Lot

[E

orto
5

A

b

=

3

Al 2175
22mot

CFCY MHEE eU=L=

Fig. 60{M

=

| 32 uE=e

9]

Zl 20204 62 201

I8dE

o
iy

F

o NIl

F=y]

014

60 90 120

Exposed period (min)

30

W ) KO of & W ook W oW moRY W&o HE H M H K

NO o ol W o m RO T oM A0 of m o R mM OF ™ pyy O N0 H

K o N0 ._.1._|_n_._ﬂm._t « M~ T = 0 o & Kd K =y

1 U | ol mJ g LV L o o1 =

o0 4 Ro T m oo oy = U 8 B0 K LB N ol K

i o L - o

T ool TN O o Mg —— ~hERN s TRy

| © N ey o = o] X &)

r ol & CO_I_l__\_ N - = N0 ,_OO:_._

o S = oy 9 L o <k & I H o -z F D 0 L

= u Moo o f0oxes & o W o T 3% o) B3 = L — KO =< 00

ﬂA_.:txo__boJﬂ_E_/om_. ﬂmm qmlammwzﬁo_g_.l7

o oo Bl x ol 5 o3 3w T o= cT o Ty o

ST R T SN Y mo%meﬂylr_ﬂﬂﬁo:

Vx_oovaﬁovM_.lLE% g Y .nﬂm_uﬂ:to_%qut,_g%

ol o ozoo» WX gy Ao P F 5 £ TR adne g R

@EE&H@E@%H% El Wew_x_o_@_w_x%ﬂ&7

o X0 ol AU NO T _ c ) — A — D=

HE G W WL R o : RRTSgHAmez 8

S R IO R B = BRI FEY e WXz WSS

oy g L 8 oK g W3y e : B OTn_.mﬁoe.‘ N OF o W ol

o BTl S N S < E Vg w_._ﬁocol_nEEADJm%_@_

RO -1 = —_ Ty - od !

_./O||._|1 MZMA/_OICFMEQE n w O n o 1 o N o C DOO_MO_HEOL_MOM,,LOF”_”_

OE _I|,_|_| ID| OS._ = nld o mu Oin_ ml 2l _/A 2 83 8 R R KL Q=8 S MO _IT_ ) M_”_ n._E ID| mw = F_A_ e} @l_n

o8 I &3 w WS EH S © o i (edi) wBuans anssaidwod & ol Yo & a 53 o0 Q@ oo <0

REdb ¢y g=Mp £ R DEHEGHS o

RENGT) c D@ st I = v, b S L e

Fo_/_/._ﬂ_._M‘_ano._WﬁLl%_/ oo orEm BN M ) ie BN

ol KO Ko RO & < W & T o ~ Ko ™ w ol M O T X <X N O

oo e o oK B ool o ¢y Ar

< of W%_L_Na_oﬁa\om_ &3 S U

0 K SWF gy S H@m

o o =~ om e © oy @ S T

= 2 oF M0y ) § o7 &3 B0 fol T . s £ .,

s 2 WawKs o 2sEx mBPE © 3 .

m K AKATS g2 = <2 g

<k R| [TER = . e

O moﬂgeoriﬂ.;ofu H % 2T . -2 O N
R ST o N — 3 ! € y

HS Mg ~c 3w FadE E < ‘

=2 ooz o < KON ™ B e - £

R = o = OF ol RN IR X A o 25 =

K4 e —_  — ] m

|_UFOC Jl_./I_II.H@;o._nﬁ,‘uuL._mW _._._ﬂ_/w_u_ﬂlw [ G.“..W. o

gLl S R I S U TV R T i o

o ol W =p o o g L g g

= ol N o< Oy T F o oD g & 2 -

Mo a1 MO <F m 5% O ¢ A U 2 £

: o & Kk g Mo 1y B0 = A = - o

s mp 0o BT S e 2 W B g "

£ %0 T W8 s RZ T Pl o £ S z

I K SR = < 100 |.:g M m N :A% = o] .rnﬂ + v

> TRy Ve Fg* T ¥

n Eﬁ o3 < = __|om o N ogs < 33 ;om 2 gm RO (ww) dwnig i (%) 3ua3u02 a1y

= =. = =& g o=

Bz SomB PP T Rw T

TS s O 2 KoROEO TR T

Fig. 5. Changes in air content with time in CFC(1.0kg/m®)
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