Contents

1 Introduction
1.1 General

1.2 Scope
1.3 Key features

2 Terms and definitions

3 Basic principles of earthquake-resistant design

3.1 General

3.11
312
3.1.21
31.2.2
313
3131
31.2.2
3.1.4
315
3.15.1
315.2

3.2 The case of precasting

3.2.1 Performance-based design philosophy
3.2.2  Connections
323 Ductility properties of structures
324  Supports
3.25  Second-order effects
3.2.6  Cladding-panel connections
3.2.7  Shear failure
3.2.8  Design of diaphragms
3.2.9  Stability of beams supported on columns
3.210  Structural integrity of precast structures - Ties
33 Basic principles of conceptual design (to satisfy the fundamental require-
ments of collapse avoidance and damage limitation)
331 General
33.2 Basic principles of conceptual design
33.21 Structural simplicity
33.2.2 In-plan uniformity - regularity
33.23 Vertical uniformity - regularity
3324 Bidirectional resistance, torsional resistance and stiffness

Performance-based design philosophy

Performance requirement
Damage-limitation limit state

Collapse-prevention limit state

Seismic actions

Acceleration spectrum

Elastic-displacement spectrum

Equivalent damping for hysteretic response
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Displacement-based design
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Appendix A: Structural ductility of precast-frame systems
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Appendix C: Design examples of one-storey industrial building
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C.238
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General

Prototype one-storey industrial building

Seismic hazard and spectra

Iterative force-based design (FBD) of one-storey industrial building at
ULS (collapse prevention)

Step I: Evaluating initial period T;

Step 2: Calculating spectral ordinates and base shear
Step 3: Evaluating displacement demand

Step 4: Checking ultimate limit state caused by P-A effects

Step 5: Designing structural elements and critical sections

Step 6: Checking initial assumptions of stiffness, period, displacement demand

and oft-neglected q factor
Step 7: Evaluating actual performance

Step 8: Further increase of base shear capacity (column stiffness) until col-
umn meets design requirements

Iterative force-based design (FBD) of one-storey industrial building at
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