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Structural Performance and Fire Resistance Capacity of Inorganic
Polymer Composites for Carbon Sheets Exposed to High Temperature
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Chung, Lan Park, Hyun Soo

ABSTRACT

Repair and rehabilitation of existing structures is becoming a major part of construction, both
in the industrially developed and developing countries. Advanced high strength composites are
being utilized more and more for these applications because they are much stronger than steel,
non-corrosive, and light. The light weight reduces the construction cost and time substantially.

The fibers are normally made of aramid. carbon. or glass and the binders are typically epoxies
or esters. One major disadvantage of these composites is the vulnerability to fire. In most
instances, the temperature cannot exceed 300C. Since carbon and glass can sustain high
temperatures, an inorganic polymer is being evaluated for use as a matrix. The matrix can
sustain more than 1000T. The results reported in this paper deal with the mechanical
properties of carbon composites made with the inorganic polymer and ihe structural behavior of
strengthened reinforced concrete heams.

The results indicate that the new matrix can be successfully utilized for a number of structural
applications.

Keywords @ inorganic polymer composites, repair and rehabilitation, fire resistance,

flexural strength, reinforced concrete
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Fig. 1 Room Temperature(20C) Viscosity of Geopolymer Resign
versus Time After Mixing
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Fig. 2 Tension Specimen Geometry
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Table 1 Summary of Test Results

Load at Failure |Deflection
Beam O . . Mode
Desi Yielding of |load, at Failure, Failure
LEsiEn Steel, kips|kips in ’
Control | 125 | 16.0 3.5 |Yielding of
Steel
With 140 | 181 | o076 |Rupture of
2 layers Composite
With 158 | 205 | o0gp |Rupture of
3 layers Composite
With 165 | 247 | o092 [Rupture of
5 layers Composite
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Fig. 9 Shear vs Temperature Exposure of Carbon Sheet
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