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Seismic performance of two-story monolithic precast
concrete wall with concealed steel plate bracing

LIU Zelong, WANG Mengfu
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract; To investigate the seismic performance of the monolithic precast concrete wall with concealed steel plate
bracing, a two-story monolithic precast concrete wall with concealed steel plate bracing and a benchmark two-story
cast-in-situ wall with the same bracing were designed and constructed. The bracings in the precast wall were
connected by welded joints at the wall-to-wall and wall-to-foundation connections to fit the larger construction
tolerance. Cyclic loading tests were conducted on the walls. The results indicated that the bracings in the precast wall
connected by welded joints were able to satisfy the large construction tolerance requirement and transfer the internal
force well. The seismic performance of the monolithic precast concrete wall was emulative to the cast-in-situ wall in
terms of the lateral strength, stiffness degradation, and energy dissipation. Both of the walls were failed in flexure,
but the monolithic precast wall formed an additional plastic zone at the top interface of the post-casting segment.
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Table 1 Main test parameters of shear wall specimens
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Fig.1 Dimensions and reinforcement details of the specimens
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Fig.2  Construction of the specimens
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Table 2 Mechanical properties of the concrete
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Table 3  Mechanical properties of the steel
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Fig.3 Test loading setup
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Fig.4 Loading system
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Fig.5 Locations of measuring points
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Fig.6 Cracking patterns of specimens at 0.50% drift
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Table 4 Comparison of theoretical and experimental peak loads

OGS Moy AR E/KN BEREAT /KN R SRS R RS BRI (R B L

RC2 iE 296 280 1.06 1.08
it -308 280 1.10

PC2 iE 301 280 1.08 1.11
it -323 280 1.15
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Fig.9 Hysteretic curves of specimens
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Table 5  Characteristic loads and displacements of specimens

TP PR R R AR WREATE WREMCE O RIRME BIRNEA

R Iy 160 F_/kN A, /mm Fy/kN A /mm F,./kN A, /mm A,/mm 0,/ %
RC2 1E 83 4.3 246 23.1 296 59.9 75.0 2.35
il -102 -4.3 =270 -19.2 -308 -59.8 -75.0 -2.35

Sy 93 4.0 258 21.2 302 59.9 75.0 2.35

RC2 1k 177 4.0 255 19.6 301 44.8 80.0 2.50
il -162 -4.0 -251 -20.0 -323 -75.0 -80.0 -2.50

-5 170 4.0 253 19.8 312 59.9 80.0 2.50
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Fig. 10  Stiffness degradation curves of specimens
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Fig. 12 Strain distribution of concealed steel plate bracing of specimen PC2
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Fig. 13 Relative vertical displacement of wall section
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