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Seismic Performance Evaluation of Dry Precast Concrete
Beam-Column Connections With Intermediate Moment Frame Details
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/] ABSTRACT /

This study presents a dry precast concrete (PC) beam-column connection, and its target seismic performance level is set to be emulative
to the reinforced concrete (RC) intermediate moment resisting frame system specified in ACI 318 and ASCE 7. The key features include
self-sustaining ability during construction with the dry mechanical splicing method, enabling emulative connection performances and better
constructability. Test specimens with code-compliant seismic details were fabricated and tested under reversed cyclic loading, which
included a PC beam-column connection specimen with dry connections and an RC control specimen. The test results showed that all the
specimens failed in a similar failure mode due to plastic deformations in beam members, while the hysteretic response curve of the PC
specimen showed comparable and emulative performances compared to the RC specimen. Seismic performance evaluation was
quantitatively addressed, and on this basis, it confirmed that the presented system can fully satisfy all the required performance for the
intermediate RC moment resisting frame.
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(g) 2 floor PC slabs (h) Cast topping concrete

Fig. 1. Construction process of PC moment frame system with dry mechanical connection
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Fig. 2. Description of dry mechanical splicing method
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(b) RC specimen

Fig. 3. Configuration of beam-column joint specimens

(c) Application of mechanical splices on PC beam-column joint
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(b) Assemble of PC components

Fig. 4. Construction of PC beam-column joint specimen
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Table 1. Concrete material properties

Compressive strength f,. (MPa)
Specimen
Column Beam(PC) Beam(RC*)
PC-S 37.3 455 36.8
RC 35.9 - 359
* RC: Topping concrete in PC specimen
Table 2. Reinforcement material properties
Yield Tensile Residual
Size* | strength strength | f, .., /1, slip’
Fyiest(MPa) | f, ;. (MPa) A, (mm)
HD13 472.7 610.1 1.52 0.024
HD16 461.7 663.6 1.65 0.107
HD19 515.1 658.6 1.64 0.009
SHD22 594.1 705.1 1.28 0.053

*HD: Grade 400 MPa; SHD: Grade 500 MPa.
** Ratio based on the specified yield strength.
T Residual slips were measured based on KS D 0249.

Iniial deformation occured [

None deformation
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Mechanical splices
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Fig. 5. Mechanical splice test method
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Fig. 7. High strength cyclic test result

Table 3. Mechanical splice test results

Monotonic tensile test |High strength cyclic test
Mechanical T 0 Residual
splice esntile " eS|. l#a KK T
x strength | f, .../ 7 slip v
(Size™) |, ustest! Sy (%)
i tewr (MPa) A, (mm)
Vertical
coupler 704.9 1.40 0.025 93.17
(SHD22)
Single head
(HD19) 663.5 1.65 0.191 106.94
Double head
(HD16) 671.7 1.67 0.102 103.78
Slab coupler
(HD13) 607.7 1.51 0.105 96.01

* HD: Grade 400 MPa; SHD: Grade 500 MPa.

** Ratio based on the specified yield strength.

" Residual slips were measured based on KS D 0249.
" K Initial stiffness; A, : Ultimate stiffness.



Fig. 8. Test setup of beam-column joint specimens
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