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Shear Performance Evaluation of Cast-in Specialty Inserts in Cracked
Concrete according to Cyclic Loading Patterns
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Abstract

Recently, a novel cast-in specialty insert was developed in Korea as an anchor for lightweight pipe supports, including
fire-protection pipes. As these pipe supports and anchors play a critical role in transferring loads of fire-protection pipes to
structural members, it is crucial to evaluate their seismic performance before applying the newly developed insert. In this
study, the seismic shear performance of the insert anchors was evaluated through cyclic loading tests based on the loading
protocols of ACI 355.2 and FEMA 461. Initially, five monotonic loading tests were conducted on the insert anchors in
cracked concrete, followed by cyclic loading tests based on the monotonic test results. The findings revealed that the insert
anchors exhibited negligible decrease in shear strength even after cyclic loading. Furthermore, a comparison of the
maximum load and displacement of the insert anchors obtained under the loading protocols of ACI 355.2 and FEMA 461
was performed to investigate the applicability of the FEMA 461 loading protocol for anchor performance evaluation.
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(Table 1) Monotonic loading test results

Vmax 5( Vmax)

Specimen Failure mode
(KN) (mm)
S-M-1 Concrete pryout 33.07 7.26
SM-2 Concrete pryout 38.97 9.50
SM3 Concrete pryout 4151 11.09
SM-+4 Concrete pryout 47.63 1217
S-M-5 Concrete pryout 40.93 9.64
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(Table 3) FEMA 461 cyclic loading test

results
V, §(Viax)
Specimen  Failure mode mex e
(N) (mm)
(+) 3664 (¥) 620
SFEMA-1  Concrete pryout
() 3075 () 457
(+) 3650 (+) 897
SFEMA-2  Concrete pryout
() 4351 () 8%
(+) 3654 (+) 8%
SFEMA-3  Concrete pryout
() 3926 () 639
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