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Fire Resistance Performance of High Strength Concrete with 4 Deformation Factors
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Abstract

A numerical model considering the internal vaporization and the creep effect, in the form of a analytical program, for
tracing the behavior of high strength concrete (HSC) members exposed to fire is presented. The two stages, i.e., spalling
procedure and fire resistance time, associated with the thermal, moisture flow, creep and structural analysis, for the
prediction of fire resistance behavior are explained. The use of the analytical program for tracing the response of HSC
member from the initial pre—loading stage to collapse, due to fire, is demonstrated. Moisture evaporates, when concrete is
exposed to fire, not only at concrete surface but also at inside the concrete to adjust the equilibrium and transfer
properties of moisture. Finite element method is employed to facilitate the moisture diffusion analysis for any position of
member, so that the prediction method of the moisture distribution inside the concrete members at fire is developed.

The validity of the numerical model used in this program is established by comparing the predictions from this program
with results from others fire resistance tests. The analytical program can be used to predict the fire resistance of HSC
members for any value of the significant parameters, such as load, sectional dimensions, member length, and concrete
strength.

Keywords : High strength concrete, Fire resistance, Internal vaporization, Moisture migration, Creep
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Calculation of physical properties of materials

Moisture diffusion routine

Heat conduction routine

- Thermal conductivity - Moisture diffusion coefficient
- Specific heat - Surface factor
- Evaporation heat - Vaporization

\ \
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| Calculation of mechanical properties of materials |

Vapor pressure routine Creep routine

- Steady / Transient states
- Applied load
- Inelastic strain

- Loss of weight
- Modeling of vapor pressure

\ |
[

| Calculation of total strain |

Prediction of fire resistance behavior

- Progress of explosive spalling
- Fire resistance time

Fig. 2 Overall layout of analytical process
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. Fire resistance time
Specimen -
Test Analysis
C80—-30 over 4 hr. over 4 hr.
C80—44 over 4 hr. over 4 hr.
C130-27 3hr. 25 min. 3hr. 6 min.

Table 4 Spalling procedure of specimens by Z8HESE

Test Analysis
Specimen Time Spalling Time Spalling
(min.) (mm) (min.) (mm)
C80-30 - 25 6 20
C130-27 9~36 40 35 40
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