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Fig. 1. Precast steel-concrete composite bridge using the novel shear connector 3 
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Fig. 2. 3D disassembly and inside view of the shear connector 6 
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Fig. 3. Cross-section of a steel-concrete composite beam using the shear connector 11 
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Fig. 4. Geometry of the locking connection. (a) full nut (b) half nut (c) half countersunk hole 13 
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Fig. 5. Dimensions of (a) slab pocket and (b) half plug 17 
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Fig. 6. Disassembly procedure 20 
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Fig. 7. Setup for push-out tests and instrumentation 24 
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Fig. 8. Bolts and conical nuts securely locked within the chamfered holes of the beam flange 27 
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Fig. 9. Slab positioned over the steel beam 29 
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Fig. 10. Nut and washer load cell on the top of the concrete plugs 32 
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Fig. 11. Typical stress-strain behaviour of bolts from tensile coupon tests 38 
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Fig. 12. Bolts of the shear connector before and after test 5 41 
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Fig. 13. Comparison of load-slip behaviour from tests 1 to 6 44 
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Fig. 14. Behaviour of shear connector from three identical push-out tests (6, 11, and 12 in Table 48 

2) 49 
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Fig. 15. Results of test 12 for slip displacement up to 1.0 mm 52 
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Fig. 16. Deflected shapes of the bolts from push-out tests 6, 11 and 12 55 
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Fig. 17. Slab spalling after push-out test 6 58 
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Fig. 18. Comparison of slab separation from tests 6, 11, and 12 61 
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Fig. 19. Bolt internal force from tests 11 and 12 64 
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Fig. 20. Effect of bolt diameter on the load-slip behavior 69 
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Fig. 21. Deflected shapes of D12, D14, and D16 mm bolts from tests 7, 8 and 12 72 
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Fig. 22. Effect of bolt diameter on slab uplift displacement 76 
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Fig. 23. Comparison between the predictions of Eq. (4) and the push-out tests results 80 
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Fig. 24. Effect of plug concrete strength on load-slip behavior (tests 10, 11 and 12) 83 
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Fig. 25. Effect of plug concrete strength on slab spalling 86 
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Fig. 26. Effect of plug concrete strength on slab uplift displacement (tests 10, 11 and 12) 90 
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Fig. 27. Deflected shapes of M16 bolts for different plug concrete strengths 93 
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