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Probabilistic Seismic Demand Analysis of Frame Structure

with Local Slot in Floor Slab
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Abstract: To implement the seismic design principle of “strong column and weak beam”,frame structure
with local slot in floor slab is designed, where the continuous slot penetrating through the slab along the beam
ends was set to separate the longitudinal reinforcement in the slab from the beam ends. Based on the probabilistic
seismic demand analysis method, frame structure with local slot in floor slab was investigated. To investigate the
accuracy of numerical model, shaking table test data was utilized to verify the calculated data of frame structure
with local slot in floor slab modelling by the finite element software, OpenSees. The numerical models of frame
structure without slab, conventional frame structure with cast—in—place slab, and frame structure with local slot in
floor slab were established subsequently. Seismic performance was studied to explore the effect of the local slot of
floor slab in the viewpoint of probability based on the probabilistic seismic demand analysis,which used 22

seismic ground motions. The results showed that the cast—in—place floor slab decreased the seismic performance.
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Besides, the slot in floor slab weakened the adverse influence of cast—in—place floor slab and increased the

seismic performance and collapse—resistant capacity of frame structure.

Key words: seismic response; probabilistic seismic demand analysis (PSDA ) ;incremental dynamic analysis

(IDA ) ;reinforced concrete frames;floor slabs
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Fig.1 Flow chart of probabilistic seismic demand analysis
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Fig.2 The layout of frame with local slot in floor slab
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Fig.3 Elevation views of test model
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Fig.4 Test model of frame with local slot in floor slab

|5 B sk

Fig.5 Local slot of exterior joint
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Tab.2 Ground motion records for incremental

dynamic analysis

? TX(:Q R FK sk 1’5 Irh
VS oy

1 953 Northridge, USA 1994 6.7  NORTHR/MUL009
2 960 Northridge, USA 1994 6.7  NORTHR/LOS000
3 1602 Duzce, Turkey, USA 1999 7.1 DUZCE/BOL000

4 1787 Hector Mine, USA 1999 7.1 HECTOR/HECO000
5 169 Imperial Valley, USA 1979 6.5 IMPVALL/H-DLT262
6 174 Imperial Valley, USA 1979 6.5 IMPVALI/H-E11140
7 1111 Kobe, Japan 1995 6.9 KOBE/NIS000

8 1116 Kobe, Japan 1995 6.9 KOBE/SHI000

9 1158 Kocaeli, Turkey 1999 75 KOCAELI/DZC180
10 1148 Kocaeli, Turkey 1999 7.5  KOCAELI/ARC000
11 900 Landers, USA 1992 73  LANDERS/YER270
12 848 Landers, USA 1992 73  LANDERS/CLW-LN
13752 Loma Prieta, USA 1989 6.9 LOMAP/CAPO00O
14 767 Loma Prieta, USA 1989 6.9 LOMAP/G03000
15 1633 Manyjil, Iran 1990 7.4 MANJIL/ABBAR--L
16 721 Superstition Hills 1987 6.5  SUPERST/B-1CC000
17 725 Superstition Hills 1987 6.5  SUPERST/B-POE270
18 6 Imperial Valley, USA 1940 7.0  IMPVALL/I-ELC000
19 1244 Chi-Chi, Taiwan 1999 7.6  CHICHI/CHY101-E
20 1485 Chi-Chi, Taiwvan 1999 7.6 CHICHI/TCU045-E
21 68 San Fernando, USA 1971 6.6 SFERN/PEL090
22 125 Friuli, Ttaly 1976 6.5  FRIULI/A-TMZ000
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Fig.15 Probabilistic seismic demand hazard curves
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