
iv !"# Bulletin 69: Critical comparison of major seismic codes for buildings 

Contents 
1.! Summary of seismic codes ................................................................................................ 1!

1.1.! U.S.A. .................................................................................................................................1!
1.1.1.! Introduction ................................................................................................................................. 1!
1.1.2.! Demand side: seismic design actions and associated criteria ...................................................... 6!
1.1.3.! Capacity side : capacities of members and joints ...................................................................... 15!
1.1.4.! References ................................................................................................................................. 29!

1.2.! Canada .............................................................................................................................30!
1.2.1.! Introduction ............................................................................................................................... 30!
1.2.2.! Demand side: seismic design actions and associated criteria .................................................... 31!
1.2.3.! Capacity side: members and joints ............................................................................................ 39!
1.2.4.! References ................................................................................................................................. 47!

1.3.! Europe ..............................................................................................................................48!
1.3.1.! Introduction ............................................................................................................................... 48!
1.3.2.! Seismic design demands on the system and its components ..................................................... 52!
1.3.3.! Capacities of members and joints .............................................................................................. 64!
1.3.4.! References ................................................................................................................................. 81!

1.4.! New Zealand ....................................................................................................................87!
1.4.1.! Introduction ............................................................................................................................... 87!
1.4.2.! Demand side: seismic design actions and associated criteria .................................................... 88!
1.4.3.! Capacity side: capacities of members and joints ..................................................................... 106!
1.4.4.! References ............................................................................................................................... 130!

1.5.! Japan ..............................................................................................................................131!
1.5.1.! Introduction ............................................................................................................................. 131!
1.5.2.! Demand side: seismic design actions and associated criteria .................................................. 140!
1.5.3.! Capacity Side: Capacities of Members and Joints ................................................................... 145!
1.5.4.! References ............................................................................................................................... 162!

1.6.! Chile ...............................................................................................................................163!
1.6.1.! Introduction ............................................................................................................................. 163!
1.6.2.! Seismic design provisions ....................................................................................................... 167!
1.6.3.! References ............................................................................................................................... 167!

1.7.! Mexico ............................................................................................................................168!
1.7.1.! History, philosophy and features of building codes in Mexico ............................................... 168!

2.! Discussion and comparison of selected issues and requirements .............................. 173!
2.1.! Seismic design actions and associated criteria ...........................................................173!

2.1.1.! Introduction ............................................................................................................................. 173!
2.1.2.! Canada (CDN) ......................................................................................................................... 173!
2.1.3.! United States of America (USA) ............................................................................................. 173!
2.1.4.! New Zealand (NZ) ................................................................................................................... 174!
2.1.5.! Europe (EU) ............................................................................................................................. 174!
2.1.6.! Japan (J) ................................................................................................................................... 175!
2.1.7.! Summary comparison and comments ...................................................................................... 176!

2.2.! Tabular summary of capacity design practice ...........................................................177!
2.2.1.! General ..................................................................................................................................... 177!
2.2.2.! Codes not based on capacity design ........................................................................................ 179!



!"# Bulletin 69: Critical comparison of major seismic codes for buildings v 

2.2.3.! Capacity design for precast concrete structures ...................................................................... 179!
2.2.4.! Other considerations ................................................................................................................ 180!

2.3.! Beams .............................................................................................................................180!
2.3.1.! Introduction ............................................................................................................................. 180!
2.3.2.! Effective flange width for the contribution of slab reinforcement to moment resistance ....... 181!
2.3.3.! Capacity design in shear .......................................................................................................... 182!
2.3.4.! Shear strength in plastic hinge regions .................................................................................... 183!
2.3.5.! Summary comparison and comments ...................................................................................... 183!

2.4.! Columns .........................................................................................................................184!
2.4.1.! Introduction ............................................................................................................................. 184!
2.4.2.! Capacity design of frame columns against plastic hinging ..................................................... 185!
2.4.3.! Design axial forces .................................................................................................................. 186!
2.4.4.! Capacity design in shear .......................................................................................................... 186!
2.4.5.! Confinement of column end regions ....................................................................................... 187!
2.4.6.! Shear strength in plastic hinge regions .................................................................................... 188!
2.4.7.! Summary comparison and comments ...................................................................................... 189!

2.5.! Column Confinement for Seismic Design ...................................................................190!
2.5.1.! References ............................................................................................................................... 193!

2.6.! Structural walls .............................................................................................................194!
2.6.1.! Design Actions ........................................................................................................................ 194!
2.6.2.! Capacity Design ....................................................................................................................... 195!
2.6.3.! Stiffness ................................................................................................................................... 197!
2.6.4.! Minimum Wall Thickness ....................................................................................................... 198!
2.6.5.! Flexure ..................................................................................................................................... 199!
2.6.6.! Shear ........................................................................................................................................ 200!
2.6.7.! Confinement ............................................................................................................................ 203!
2.6.8.! Anchorage ................................................................................................................................ 205!
2.6.9.! Other detailing requirements ................................................................................................... 205!
2.6.10.! References ........................................................................................................................... 206!

2.7.! Comparative evaluation of code requirements for seismic design of  
beam-column joints .....................................................................................................206!

2.7.1.! Introduction ............................................................................................................................. 206!
2.7.2.! General Objectives –Capacity Design ..................................................................................... 206!
2.7.3.! General Requirements – Overstrength Coefficients – Joint Shear Demand ........................... 207!
2.7.4.! Safety verifications .................................................................................................................. 208!
2.7.5.! Effective joint dimensions ....................................................................................................... 210!
2.7.6.! Details for beam Long. Reinforcement ................................................................................... 210!
2.7.7.! Provision of Transverse Reinforcement .................................................................................. 211!
2.7.8.! Geometrical Considerations: ................................................................................................... 215!
2.7.9.! Development length of bars in tension .................................................................................... 215!

 
 


