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ABSTRACT

Impact resonance and pulse velocity methods were used to determine the dynamic
compressve Young's modulus of polymer concrete system with glass fibers (GFRPC)
and with carbon fibers (CFRPC) and the results were compared with their respective
datic properties. Fiber contents were varied up to 6% by weight for both GFRPC and
CFRPC sysems to dsudy the sengtivity of non-destructive methods to fiber addition.
Dynamic Young's moduli obtained from the pulse veocity method for both GFRPC and
CFRPC systems were within 10% of their respective static moduli; whereas those from
the impact resonance method showed larger vaiation. The effect of shape of the
gpecimens on the dynamic compressive modulus of GFRPC and CFRPC systems was
aso sudied.

1. INTRODUCTION

The impact resonance method and the pulse velocity method are two of the most
commonly used non-destructive testing methods for condtruction materids. The dynamic
properties determined by the impact resonance method are in generd, dependent on the
shape of the specimen. In contradt, the pulse velocity method has the advantage tht,
generdly, it does not depend on the shape of the specimert.

2. OBJECTIVE

The overdl objective of this study is to investigate the use of the impact resonance
method and the pulse velocity method to determine the dynamic compressve Young's
modulus of GFRPC and CFRPC systems. The specific objectives are @) to study the
sengtivity of impact resonance and pulse veocity method to fiber addition for GFRPC
and CFRPC system b) to compare the dynamic and static compressive Young's modulus
and ¢) to dudy the shape effect of the specimen on the dynamic compressve Young's
modulus.

3. MATERIALSAND TESTING PROGRAM

Pulse velocity and impact resonance tests were performed on both prismatic and
cylindrical specimens. The sze of the cylindricd and prismatic specimens used for nor:
dedtructive tests were 200 mm in length X 60 mm in diameter and 300 mm X 50 mm X
50 mm respectivdly. The cylindrica specimens used for the dedtructive cylinder tests
were 100 mm in length and 38 mm in diameter. Fiber content for both the matrices was
varied up to 6% by weight. Based on workability, polymer content for GFRPC system
and CFRPC systems were determined to be 18% and 20% by weight respectively.

Pulse velocity tests were performed as per ASTM C 597. Lead zirconate titanate ceramic
transducers having a naura frequency of 150 kHz were used to pass longitudind waves



through the specimens. Commercidly avalable greese was used to provide good
coupling between the specimens and the transducers. Impact resonance tests were
performed as per ASTM C215. CIGMAT PC 5-02 was followed for the destructive

cylinder test.

4. TEST RESULTSAND CONCLUSIONS

Based on nondedructive and destructive tests performed on over twenty-five
GRRPC and CFRPC specimens, the following can be summarized:

a) Pulse veocity and impact resonance method were sendtive to fiber addition and
can be used to characterize GFRPC and CFRPC systems.

b) Dynamic compressve Young's moduli obtained from the pulse veocity method

for both GFRPC and CFRPC systems were within 10% of their respective ddtic

moduli; wheress those from the impact resonance method showed larger

vaiations.

c¢) While the pulse veocity method was independent of specimen shape, the impact
resonance method was dependent on specimen shape, with prismatic specimens
yielding compressve moduli doser to ther daic moduli both for GFRPC and

CFRPC systems.
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Figure 1 Comparison of dynamic and static compressive modulus of
(&) GFRPC system and (b) CFRPC system
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