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A Study on the Structural Performance of Post Tensioned Concrete
Beam and Slab Subjected to High Temperature
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2)Dep‘[. of Architecture, Shin Ansan University, Ansan, 15435, Rep. of Korea

ABSTRACT

This research was planned to evaluate the structural performance of post tensioned(PT) concrete member subjected to fire. Prime
objective was to suggest some techniques to evaluate the performance of post tensioned concrete beam and slab exposed to high
temperature through experiment. To accomplish this objective, the following two scopes have been proceeded to verify the strength
reducing ratio of strands and find out the difference of resisting force at the PT concrete members exposed to high temperature
through the fire test. The properties of prestressing steel(tendon) in PT concrete beam and slab under variable temperatures were
reviewed. The test of this study was shown that stress relaxation occurred at high temperature, and some restoration of tensional force
appeared as it got cooling down. The residual tension of the post tensioned beams at 4 hours after reaching the target temperature
were 70% at 400°C, 10% at 600°C and 2% at 800°C. The post tensioned slabs were 94% at 400°C, 84.5% at 600°C and 62% at
800°C. The reason why the residual tension loss of the post tensioned slab was relatively small was considered to be that the slab was
exposed just one side to high temperature and the strength of the strand was restored larger than that of beam. Also, it was confirmed
that the post tensioned member inevitably experienced the loss of strength by fire damage, and restoration design of the member
should be required to compensate for the value as much as lost strength.

Keywords : post tensioned beam, post tensioned slab, structural performance of fire resistance, electric furnace, tendon
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Fig. 1 Change of material properties of strand under high
temperature
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Fig. 2 Beam specimen (arrangement of reinforcing steel)



Table 1 Standard mix proportion of concrete
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;ﬁw W | Unit Maximum size of] Slump C?ment type :
g coarse aggregate ordinary portland
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W/B S/a Chloride Air
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Fig. 4 Beam specimen (arrangement of tendon and thermo-
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Fig. 5 Slab specimen (arrangement of tendon and thermo-
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Fig. 7 Test set up of post tensioned slab specimen
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Fig. 8 Set up of post tensioned slab
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Table 2 Variation of tension force to applied load at beam

specimen
Load 20°C 400°C 600°C 800°C
0 kN 100.31 kN | 71.65kN | 11.07 kN 2.61 kKN
(100%) (100%) (100%) (100%)
60 kN 103.57 kN | 81.42 kN | 20.19 kN 6.51 kN
(103.25%) | (113.64%) | (182.38%) | (249.42%)
120 kKN 111.38kN| 99.01 kN | 56.67 kN
(111.03%) | (138.19%) | (511.92%)

Table 3 Variation of tension force to applied load at slab

specimen

Load 20°C 400°C 600°C 800°C
0 kN 97.71 kN | 95.75kN | 95.75kN 81.42 kN

(100%) (100%) (100%) (100%)
60 kN 99.01 kKN | 98.36 kN | 97.05 kN 84.03 kN
(101.33%) | (102.72%) | (101.35%) | (103.2%)
120 kN 119.2kN | 117.25kN | 115.29kN | 108.78 kN
(122%) | (122.45%) | (120.4%) (133.6%)
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