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ABSTRACT

This paper is an experimental study from the whole research of the composite beam’s flexural
capacity and structural behaviour in fire conditions. It is measured the fire resistance time of the
specimen which are consisted with steel beam and concrete slab, same section dimensions and
moment strength but various number of connectors. It was tested with composite ratio of shear
connector and load ratios at simple support condition. Also, it shows the temperature distributions
of the unprotected beam section and stud from gauged thermocouples in several parts of its
section.
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Table 1 Specimen parameters

Name spsat:idng Comp .0 site L(?ad
(um) ratio(%) | ratio(%)
200-1 200 80 30
200-2 200 80 60
150-1 150 110 30
150-2 150 110 60
115-1 115 140 35
115-2 115 140 70

Table 2. Properties of concrete

. Compressive
Slump Air content|Temperature strength

(cm) %) ¢ 0 (MPa)

8 4.51 30 24.9

Table 3. Properties of steel

Yield strength  Tensile
(MPa) strength(MPa)

311 459 25

Elongation (%)

Table 4. Properties of stud connector

Yield strength Tensile

1 0,
(MPa) strength (MPa) Elongation (%)
311 459 %
£ | 2 - ] S 5

244
7

212,5 | 175.| 212,5
00

Figure 1. Detail of specimen
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Figure 2. Test set up

Figure 4. Detail of thermocouple
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Table 5 Summary of test results

Allowable Allowable strain

Fi
. deflection over time rate over ttimg resi;:nce
ane time (deflection time rz tf(l;; / time
(min) (mm) (min) ) (min)
min)
200-1 21 261.8 17 8.2 21
200-2 19 282.2 14 8.3 19
150-1 20 279.5 18 13.5 20
150-2 19 258. 8 14 11.0 19
115-1 23 243. 8 15 9.0 23
115-2 13 180.0 11 11.0 13

- Allowable deflection :

D= L?/400d = 180.7mm(d = 224mm)
- Allowable strain rate :

dD/dt= L*/9000d = 8.0mm/min

- Minimum base : Z/30=140mm
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Figure 5. Relation of time and deflection
(115 Series specimens)
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Figure 6. Relation of time and deflection
(150 Series specimens)
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Figure 7. Relation of time and deflection
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Figure 9. Photo of specimen after test
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Figure 11. Temperature distribution of
thermocouple at center location of beam
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(thermocouple no. 8~10 of composite ratio 30%s)
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