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/] ABSTRACT /

This study presents code-compliant seismic details by addressing dry mechanical splices for precast concrete (PC) beam-column
connections in the ACI 318-19 code. To this end, critical observations of previous test results on precast beam-column connection
specimens with the proposed seismic detail are briefly reported in this study, along with a typical reinforced concrete (RC) monolithic
connection. On this basis, nonlinear dynamic models were developed to verify seismic responses of the PC emulative moment-resisting
frame systems. As the current design code allows only the emulative design approach, this study aims at identifying the seismic
performances of PC moment frame systems depending on their emulative levels, for which two extreme cases were intentionally chosen
as the non-emulative (unbonded self-centering with marginal energy dissipation) and fully-emulative connection details. Their
corresponding hysteresis models were set by using commercial finite element analysis software. According to the current seismic design
provisions, a typical five-story building was designed as a target PC building. Subsequently, nonlinear dynamic time history analyses were
performed with seven ground motions to investigate the impact of emulation level or hysteresis models (i.e., energy dissipation
performance) on system responses between the emulative and non-emulative PC moment frames. The analytical results showed that
both the base shear and story drift ratio were substantially reduced in the emulative system compared to that of the non-emulative one,
and it indicates the importance of the code-compliant (i.e., emulative) connection details on the seismic performance of the precast
building.

Key words: Precast concrete, Seismic design, Intermediate moment frame, Dry connections, Performance-based design
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Fig. 1. Monotonic tensile test results of mechanical splices
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Table 1. Summary of test results
i P P 0 P .. 0,0k 0 -
Specimen L.OEdl.ng n Y Y max max u Pmax/f)” DUCtI“ty
direction (kN) (kN) (%) (kN) (%) (%) (w)
PBC Positive (+) 185.6 216.3 0.84 241.0 3.49 6.75 1.29 8.03
Negative (-) -185.6 -213.9 -0.89 -234.2 -3.49 -6.46 1.26 7.25
CBG Positive (+) 189.6 183.0 0.57 219.6 1.47 4.16 1.15 7.29
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Fig. 7. Analysis Hysteresis model
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Table 2. Energy dissipation ratio of beam-column connections

Energy dissipation
Criteria Analysis of
PBC specimen | CBC specimen | emulative PC
specimen
oll(rli?tsre‘l‘t:ozzo 0109 12,544 KN-m 16,425 kN'-m 13,032 kN'-m
-J7 o, 0, o,
2 cycle* (16.2%) (25.2%) (18.8%)
’:Cri'ﬁ?’;‘:i'; ::e;j” 12,931kN-m | 19620kN-m | 20,702.6 kN-m
970 o, o o,
3¢ cycle” (14.8%) (28.1%) (20.6%)

* numbers in parenthesis denote energy dissipation ratio at specific drift ratio.
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Fig. 8. Seismic design result of prototype building

Table 3. Summary of seismic results

Longitudi
Element| Floor | Section (mm) gngtud nal Stirrups
reinforcement
Top 8-D19
G1
Bottom 4-D19
450x600
Top 10-D19
G2
Bottom 5-D19
Beam | 1~5F D13@250
Top 4-D19
G3
Bottom 4-D19
400%600
Top 6-D19
G4
Bottom 4-D19
C1 16-D22
C1A
1F
c2 14-D22
C3
Column 600x600 D13@200
C1 16-D22
C1A 12-D22
2~5F
c2 12-D22
C3 12-D22
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Fig. 11. Response results of nonlinear time history analysis
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