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A Study on the Mechanical Properties of Floor Slab Structures
Using Fiber Reinforced Cement Composites
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ABSTRACT

The purpose of this study is to investigate the mechanical properties of floor slab structures with
high-strength and lightweight CFRC parel using fly ash, PAN-derived and Pitch-derived carbon fiber.

As a result, the flexural strength of CFRC is remarkably increased by (F contents, but compressive strength
of the CFRC is not so increased &s flexural strength. The bulk specific gravith is influenced by FA contents
more than by CF contents. The compressive strength and the flexural strength are increased by FA contents, but
decreased the case of A% of contents. In order to increasing the flexure-carrying capacity of floor slab
structures, it is recomended that the shape of anchor for reinforcement is required type-C and the spacing of
anchor is required below 60um.
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Table 2 Chemical Composites and Physical
Properties of Fly Ash

Chemical Composites(x)
1g. loss | Si0; | Al;0s [Fe:0,| Ca0 | M0 | SO |NaX |Total
2.14 [63.50!28.50/4.21(1.20}0.21 {1.03 |0.2098.85

Physical Properties(%)

: Specific Water Organic
Size(mm) Gravity(20T) |Content( TC) |Impurities
<4.2x107 2.12 <0.1 None

vj3}e Table 5%} Zol 3tdct

E3 PAlL H{e] AHE pjE] Aol
o] WY FERARS 2%l L& CAb AEe]
TA %= Omni-Mixer(Capacity @ 301)& AMES}
g3, H]A|ZE a) Dry blend(cement, fly
ash, dispersing agent and silica powder) :
302, b) Primary blend(Add water and
admixtures) : 3-5%, c) Secondary blend
(Add carbon fiber) 4.5-6.582 2% Total
oF 108 7to % slo] Esigch

Table 5 Mixing Proportions of CFRC for
Free Access Floor (W/C=75%,
$/C=0.3)

(3) Br2EF e | o | Fly tnit Weight (kg/a)

CFRCE- EbAM-G-= PaANAl(KOSKA HE) CFgt of gg:eg ol e el o [sitieal o Adaixture
MR PitchA(Kureha AE) PGS A} |7 rotee| %[5 Tuce [1F
23}, 1 EAL Table 33} 2t} 0| 833] o] 620| 252 |17.8|8.39 |4 20|8.39

1 10| 755| 57| 629 252 |17.8(8.39 |4.20(8. 39

. . 20 | 671] 113| 629 | 252 [17.8|8.39 [4.20(8 39

Table 3» Properties Of_ Carbon Fiber 30| 587| 170| 629 | 252 |17.8|8.39 [4.20]8. 39
Type of 127 Ispeciric g‘:;‘:r"gh Yodulus of |etongation PAN- 0| 831] 0]623] 249 |35.6 8.314.16]8.31
Fiber | (10%um) [Sravity [Ggjen) |(10°kgsony | P based 10| 748 56| 623 | 243 |35.6]8.31 [4.16|8 31
Pitch- F z 20 | 665| 112| 623 | 249 |35.6] 8.31 | 4.16|8 31
pased | 145 1.63 7.800 3.8 2.1 30 | 582| 168] 623 | 249 |35.6] 8.31 | 4. 16 8. 31
Fiber 0| 822] O] 617 247 |53.4]8.22 |4 11]8 22
PAN- 10| 740| 55| 617 | 247 |53.4]8.22 |4 11]8. 22
g::;:n 6.8 1.78 | 35,000 23.0 1.6 : 20 | 658] 111) 617 | 247 |53.4]8.22 [4.11]8 22
Fiber 30 | 575] 166] 617 | 247 |53.4]8.22 [4.11]8. 22
01 839] 0] 629| 252 |16.3]8.39 [4.20|4 39

(4) %}H : . 10} 755 57| 629 | 252 |16.3|8.39 [4.20]8 39
(R = 20 | 671| 113] 629 | 252 | 16.3| 8.39 | 4.20 8. 39

AM8-EA s CFRCOE =l SA} ‘21]—,5-_0,] 30| 587| 170] 629 | 252 |16.3]8.39 |4.20]8 29
Silica POWdef‘(c{—}% 0‘80#111)% *]"8‘6}93—?—. pitch 0831 o]623| 249 [326/8.31[4.16]8 31
1 BA-8 Table 49} Tl e , | o) 78l sele2s[ 249 [326[831 [416]8 31

based 20| 665| 112| 623 | 249 |32.6| 8.31 |4 16)8.31

. 30 | 582| 168! 623 | 249 |32.6]8.31 [4.16{8. 31

Table 4 Properties of Aggregates ® 0| 822 0] 617 | 247 |48.9|8.22 4118 22
Chemical Physical 10] 740[ 55| 617 | 247 [48.9]/8.22 [4.11]8 22

Name of Components (%) Properties 3 20| 658| 111] 617 | 247 |48.9|8.22 |4.11]8 22
Aggregate Specific |Particle 30| 575| 166 617 | 247 |48.9|8.22 [4.11]8. 22
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Fig. 2 The Shape and Size of Anchor
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Fig. 4 Relationship between the Fly Ash
Content and Compressive Strength

(2) CF EUE3 UdxadAg(Ec) ofe] #A
Setojols et PANAl W PitchAl CFEHdf
ARRA] Eelolof4Z A&t EEHIAlg(Ec)
ote] BAIE JehH Fig. 59} 3, olE
A3k R CFRCE] F=ebd A= Py
% 2Y8 3719k WA o) 2Tl A
& YehiD E}OIOHTIEOY-%& ?7}‘){] S
Hislo] ~E}°I°HHE°‘:% 20% 7= A &
718R= AsrolL} 0% = 7]'/'\‘6}-0:'1:}- o!
213t Zere ity ow Helojof#]e] njgdet

\=]
280) ZAgEUoA 278 Fakeh= A%
2 =
o] SlylwiFZel o= elsy 7-§>L7] 2¥e] 7havt o
1
o U] wfEog nithsict
24 C.
Ng PAN.CF=1%
£ 2.354 o |
g PAN, CF=2%
i ,;;:7‘//& i
g" 23;% PAN, CF=3%
:5 2.254 EE::ELCF-!";;
—l‘g Prich, CF w 2*.‘
- . Prer !
L:m 2 2 Piach. CFa 3~.1
o Skl
2 215
5 ; N
el i )//A
B oo
= "‘k—/ - ,/”/ - i
S 205 - |
g |
i 24 . .
Y 10 2¢ 30 49
Fiy Ash (vol.9%}

Fig. 5 Relationship between the Fly Ash
Content and Compressive Modulus of
Elasticity
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Table 7 Properties of Strength and Maximum
load carring capacity for Spacing
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Sign - T L]
ag Relative k Ratio
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Fig. 9 The Load-Deflection Curves of CFRC
. Plate for Spacing of Anchors
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