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An Experimental study on the Mechanical Properties
of Carbon Fiber Reinforced Concrete under Uni-Axial
Compression Loading
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ABSTRACT

With the increasing use of Fiber Reinforced Concrete as a structural material. More information on its mech-
anical properties is needed.

This paper reports the results of experiments on the behavior of Carbon Fiber Reinforced Concrete under mo-
notonic and cyclic compressive loading. The results are that (1) CFRC does improve its compressive strength
by adding fibers to a concrete matrix. {(2) Adding any fiber to a concrete matrix produced a substaintial
change in its stress-strain response. This change is characterized by a significant increase in ductility as de-
scribed by the descending portion of the siress—strain curve. (3) As compare with plain concrete, the normal-
ized cyclic behavior of CFRC has a much stability. A higher fiber content produes a lesser steep descending
portion, which results in a higher ducthity of the material.
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* 2. Properties of Carbon Fiber
Type of | Diameter | Length Aspect Tensile Modul}@ of Elongation
Fiber | (um) (m | Ratio(L/D) Strength Elasticity (%)
(kg/cnt) (% 10%kg/cnt)
Pitch 18u 556 556 ok 6,000 3.0 2.0
* Carbon Fiber : ¢l 2 Kurcha(5) C—110T
%3 AlHES 228 MF # 4 ARES] 3™ MAl
. . ) SIS A R Si0y | ALO; [F0;|HgOl Soy |9 ek | CA | C.O
= | Rob '] ©.7 RG] 2 V3 23 g £ e 3
VT g s SR (/e ()| () ()| (%)) (%) |(%)| (%)
/g | % |2A| FA |i01 1701|080 204| 6.1 133]31]23 1.1 [10.6]53.1
(CONICIEI N M A
3.1 13,290 | 0.13 | 250 | 6 : 50 [204]|295| 385
%5 29| 22| M3
o = 1o g | Adar] | S92 H S
=8 ulF | 2EE (%) (mm) (kg/m?)
A2 2.58 2.9 0.92 5 1604.7
A 2.57 6.6 1.85 20 1605.12
*AEA G Al FAT o] AR fAl
A A S /R AR AL
% 6. CFRC2| ujj&t
FAN| B o | A TAE | D94 4% 9% 95 g ((e/m)
FH | wic(w) (%) (kg/m*) (o/val) Awle | g | 2 | sass| ok
A2 50 60 230 0 460 888.4 587.5 0 0.69
CO5F 50 60 230 0.5 460 880.6 | 582.4 8.25 0.59
C10F 50 60 230 1.0 460 872.8 | 577.2 16.5 0.69
C15F 50 60 230 15 460 865.1 572.1 4.75 0.69
* 33} : Conplast AE21(Z =8l B 7h¢ 27 odgA)
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1% 1. COMPRESSOR METER

DISPLACEMENT
TRANSDUCER,
{COP-10)

-

A

STRAIN
»
INPUT

GP-IB PERSONAL
DS - 301 > COMPUTER
(16BIT)
DATA Reduction
Load M and Analysic W~
INPUT
U, T. M. X - Y PLOTTER
(ANSLER) ROLAND
100 Ton D XY-880A

18] 2. Measurement System Flowchart
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BARTLETT'S TEST FOR COMPARISON OF VARIANCES

GROUP NO. Vi MEAN  STANDARD DEVIATION

L 15% 297,375 26.27757
2 1.0% 280,55 12.28312
3 05% 219,725 18.47676
4 0% 279,675 5.855909

THE DIFFERENCE OF VARIANCES IS NOT SIGNIFICANT. P=1
SIGNIFICANCE LEVEL : .05 CALCULATED CHI.VALUE : —13.2128

2@ 3%, 1990. 9.

% 8. CFRCY| HINUELE (0oms) BAHRA
——— ANOVAR AND DUNCAN'S TEST ——
TABLE OF ANALYSIS OF VARIANCE
FACTOR SS (DF} VARIANCE  FVALUE p
TOTAL 17566.88 15
GROUP 13915.75 3 4638.583 15.24544 (=.001
ERROR 3651.125 12 304.2604

THE DIFFERENCE IS HIGHLY SIGNIFICANT, P(0.01.
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ANOVAR AND DUNCAN'S TEST
TABLE OF ANALYSIS OF VARIANCE

FACTOR SS DF VARIANCE  FVALUE P
TOTAL 3.035211E+10
15
GROUP  7.490798E +09
3 2.496933E+09 1.31065 ).05
ERROR  2.286132E+10
12 1.90511E +09
THE DIFFERENCE 1S NOT SIGNIFICANT
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ANOVAR AND DUNCAN'’S TEST
TABLE OF ANALYSIS OF VARIANCE

FACTOR 5SS DF  VARIANCE F VALUE P

TOTAL 95317 15
GROUP 53117.75 3 17705.92
ERROR 42199.25 12 3516.604

THE DIFFERENCE IS SIGNIFICANT, 0.01(P(0.05
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