Journal of the Korea Concrete Institute
Vol.13, No.3, pp.195~205, June 2001

Zid=do wE BZE3CE

FHe| # Z=of &

2 AN o7

OlaE"" - BT

VRS 25T M

(2000 129 3% AxAHF, 20019

39 AAE)

Numerical Study on Flexural Strength of Reinforced Concrete
Members Exposed to Fire
Sang-Ho Lee" and Eun-Jin Heo"
D Dept. of Architecture Engineering, Pusan National University, Pusan, 609-3%0, Korea
(Received on December 3, 2000, Revised on April 3, 2001)

ABSTRACT

This paper describes a numerical method to evaluate the flexural strength of reinforced concrete members
exposed to fire. An analytical method is developed for the moment-curvature relationship for the cross section
which is subjected to high temperature. The method performs heat-transfer analysis for the cross sections and
subsequently performs numerical analysis using the stress-strain relationships of concrete and reinforcing steel in

various heat conditions.

The results of the numerical studies are ; 1) the residual flexural strength exposing at high temperature is
affected by the heating time, the depth of concrete cover and reinforcement ratio, 2) the residual flexural strength
after exposed at high temperature is recovered of its original strength at minimum ratio of reinforcement, while
members having half of maximum ratio and maximum ratio of reinforcement do not recover its original strength,
3) furthermore, the concrete may reach its maximum capacity before reinforcement yields in reinforced concrete

members having maximum ratio of reinforcement.
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Fig. 1 Concrete compressive strength vs. temperature
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Table 3 Details of specimens (Ref. 16)

Initial Data (7}, = T)

NO

Temperatu(e
D»smbunon

Specimen|B (cm) |D (cm)|d (em)| p: (%) | b (%)
J1 3048 | 27.94 25.4 0.0183 0.0018
16 7620 | 15.24 15.7 0.0036 0.0147

Table 4 Strength of materials (Ref. 16)

Specimen ek (kgf/cm®) Iy (kgf/cm®)
J1 291.2 4,844
16 272.0 4,868
Table 5 Details of specimens (Ref. 17)
B D d |Ratio of span| 2: De
(cm) | (cm) | (cm) (a/d) (%) (%)
15 20 17 5 2.22 0.39
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Fig. 9 Comparison on analysis result and Ref. 16
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