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Abstract

A new type of flush endplate connection, named better-tolerance high-strength bolted grouted
sleeve flush endplate connection, was developed for splice H-shape steel. In this paper, the static
loading failure tests were conducted on two specimens in order to evaluate load transfer mechan-
ism, strength capacity, tensile force distribution of high-strength bolts and failure mode of this
type of connection, furthermore, the other two specimens of its corresponding type of high-
strength bolted flush endplate connections were designed to compare their mechanical perfor-
mances. The experimental results indicate that by comparing with high-strength bolted flush
endplate connections, the bending capacity and ductility of high-strength bolted grouted sleeve
flush endplate connections increases remarkably, the shearing capacity and the tension distribu-
tion of the bolts in the compression zone is basically the same, but with the increase of the load,
the tension distribution of bolts in tension zone is smaller than the high-strength bolt endplate
flush endplate connections. The results show that since the bolt aperture can be properly opened
largely without affecting its mechanical performance, so this type of connection can effectively
solve the installation difficulty of high-strength bolts, and facilitate to install at construction sites.
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Figure 1. Classification of endplate connections. (a) Both ends of the overhang type; (b) Flush type; (c) Teles-
copic; (d) The external type
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Figure 2. Grouted pile-to-sleeve connections in offshore structures
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Figure 3. Grouted sleeve connections. (a) half sleeve connection; (b) inner sleeve connection; (c) outer sleeve connection
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Figure 4. Configuration of high-strength bolted grouted flush endplate connection. (a) 2D figure; (b) 3D figure
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Figure 5. Production of connection and installation steps. (a) Nodes to make; (b) Node installation step
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Figure 6. Configuration of webs of connected member
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Figure 7. Configuration of endplate opening. (a) BG1; (b) BG2; (c) B1; (d) B2
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Figure 8. Configuration of sleeve and steel bar. (a) The outer sleeve; (b) Under the coat; (c) The steel bar
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Figure 9. Loading system. (a) Test load schematic; (b) Test site loading
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Figure 10. Layout of displacement transducers
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Figure 11. Layout of strain gauges on the high-strength bolts
B 1l SR mEE

Figure 12. Failure state of connections. (a) BG1; (b) BG2; (c) B1; (d) B2; (b) Inner bar and expansion cement; (c) High
strength bolt
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Figure 13. Load-displacement curves. (a) B1 and BG1; (b) B2 and BG2
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Figure 14. Load-horizontal stretch curves. (a) B1 and BG1; (b) B2 and BG2
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Figure 15. Load-vertical sliding curves. (a) B1 and BG1; (b) B2 and BG2
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