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Abstract - A beam splice method using inclined end-plates and high-strength tension bolts was developed. The end-plates welded
to a bracket and a spliced beam are connected each other by using the tension bolts. In the present study, six exterior
beam-to-column moment connections were tested under cyclic loading. Test parameters were the end-plate details and bolt
arrangements. All specimens were designed so that moment resistances of the end-plates and bolts were greater than the required
moment at the beam splice, in accordance with the design methods of AISC Design Guide 4. Test results showed that in the beam
splices with the extended end-plates, the beam moment successfully transferred to the bracket, without any defeats such as
excessive prying action of the end plates and brittle failure at the end plate-to-beam flange weld joints. However, the deformation
capacities of the overall beam-to-column connections were limited due to the brittle failure of the beam-to-column flange weld
joints. From the test results, recommendations for seismic design and detailing of the beam-to-column moment connection with
inclined end-plate beam splice were given.
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(b) Details of inclined end-plate beam splice

Fig. 1. Moment-resisting frames with inclined end-plate beam
splice
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Fig. 2. Beam-to-column moment connection with inclined end-plate beam splice
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Table 1. Test parameters and moment strengths for beam splice design
End-plate splice Moment strengths for beam splice design (kN-m)
Specimens Thickness t Inclination 1
v M, M2 My MY
Type (mm) Bolt angle 0 b ! o "
NS - - - - - - -
ES Extended 30 F10T M27 90° 2467 3093
SS1 Extended 30 F10T M27 75° 1418 2408 3213
SS2 Extended 24 F10T M27 75° 1158 1664 3213
SS3 Extended 30 F10T M30 75° 2408 2841
FS Extended-Flush 30 F10T M27 75° 2408 3213%

1) In the calculation of AZ
3) In Equation (3), V,

Y

pr'ts

2

b
3) In Equation (2), the yield line mechanism parameter ¥, = i{hl(

, the actual yield strength F obtained by tests was used. Thus,

R, was taken as 1.0 in Equation (4).

]LI /l, and 5, = 550 mm, where the shear span was taken as [, = 3000 mm.
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1
, where SZE‘/bpg(Meng, 1996!"%; Sumner, 20031”)
4) n, = n; = 4 for ES, SS1, SS2, and SS3 and n, = 2 & n; = 4 for SS3.

5) ]L[ and M for negative bending.
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Fig. 9. Failure modes at beam splice and beam-to-column moment connection
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Fig. 10. Bolt strains at beam splices
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