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ABSTRACT

Purpose: A static loading test was performed to evaluate the ultimate flexural strength of a girder in
which 80MPa high-strength concrete was synthesized on the compressive flange of the I-shape steel
girder. Method: This test is designed and fabricated two types of specimens with different shear-
connection specifications, and evaluated their ultimate flexural behavior until reaching the extreme
event limit states. In addition, the ultimate strength was evaluated by comparing the test results and the
results of the strain compatibility method. Result: By confirming the displacement within 0.02mm as a
result of the relative slip measurement, it was verified that the two specimens secured perfect bonding.
Therefore, the difference in the shear specification does not have a great effect on the stiffness, and if
the specimens are completely synthesized, there is no difference in the behavior until it reaches the
extreme-event limit states. Conclusion: The girder to be tested has a working load within the elastic
range and meets the usability requirements for allowable deflection. Therefore, even if a part of the
casing is subjected to the tensile force at the level of cracking, the deck will first reach the compression
failure due to the role of the reinforcing bar.

Keywords: Steel Composite Girder, Ultimate Flexural Strength, Flexural Behavior, Static Loading
Test, Strain Compatibility Method
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Fig. 1. Typical composite girder
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Fig. 2. Buckling of the steel girder
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Fig. 3. General drawing of the specimen
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(a) SG Specimen (b) RG Specimen
Fig. 4. Detail of the specimen
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Table 1. Stage of the load

Stage Load(kN) Loading Speed Description
1 0 — 500 Service Load
5 0 . 1,000 0.050 mm/sec
3 0 — 1,500
4 1,500 — 1,600 Holding & Check
5 1,600 — 1,650 Holding & Check
6 1,650 — 1,700 0.075 mm/sec Holding & Check
7 1,700 — 1,750 Holding & Check
8 1,750 — 1,800 Holding & Check
9 1,800 — End Destruction of the deck
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Fig. 5. Flexural strain of specimen
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Table 2. Comparison of analysis values

Category Plastic analysis method Strain Compatibility Method
Maximum flexural strength (kN.m) 9,408 8,820
Maximum load (kN) 2,091 1,960
Centroid at maximum load (mm) 643 673
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Fig. 10. load-deflection curve

Table 3. Test results

Item Yield Load Maximum Load
Calculation 1,404 kN 1,756 kN
SG 1,630 kKN (1.161) 1,900 kKN (1.082)
Test Result
RG 1,475 kKN (1.051) 1,910 kKN (1.088)
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