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Chapter 6: Concrete 

 

6-20 Seismic Rehabilitation Standard ASCE 41-06 
Supplement No. 1 - Public Comment Draft  

ASCE Draft Standard –Do Not Cite or Reference

exercised where flexural deformation capacities are determined by calculation. FEMA 306 is a 1 

resource for guidance regarding the interaction between shear and flexure.  2 

 3 

6.3.3.1 Usable Strain Limits 4 

5 

Without confining transverse reinforcement, the maximum usable strain at the extreme concrete 6 

compression fiber shall not exceed 0.002 for components in nearly pure compression and 0.005 7 

for other components unless larger strains are substantiated by experimental evidence and 8 

approved by the authority having jurisdiction. Maximum usable compressive strains for confined 9 

concrete shall be based on experimental evidence and shall consider limitations posed by fracture 10 

of transverse reinforcement, buckling of longitudinal reinforcement, and degradation of 11 

component resistance at large deformation levels. Maximum compressive strains in longitudinal 12 

reinforcement shall not exceed 0.02, and maximum tensile strains in longitudinal reinforcement 13 

shall not exceed 0.05.  Monotonic test results shall not be used to determine reinforcement strain 14 

limits.  If experimental evidence is used to determine strain limits, the effects of spacing and size 15 

of transverse reinforcement and of low-cycle fatigue shall be included in the testing procedures, 16 

and results are subject to the approval of the authority having jurisdiction. 17 

 18 

C6.3.3.1  Usable Strain Limits 19 

The reinforcement tensile strain limit is based on consideration of the effects of material 20 

properties and low-cycle fatigue.  Low-cycle fatigue is influenced by spacing and size of 21 

transverse reinforcement and by strain history.  Using extrapolated monotonic test results to 22 

develop tensile strains greater than those specified above is not recommended.  The Caltrans 23 

Seismic Design Criteria (Caltrans 1999) recommends an ultimate tensile strain of 0.09 for #10 24 

bars and smaller and 0.06 for #11 bars and larger, for ASTM A706 (Grade 60).  A lower bound 25 

is selected here considering the variability in materials and details seen in existing structures. 26 

 27 

6.3.4 Shear and Torsion 28 

29 
Strengths in shear and torsion shall be calculated according to ACI 318 except as modified in this 30 

standard. 31 

 32 

Within yielding regions of components with moderate or high ductility demands, shear and 33 

torsional strength shall be calculated according to procedures for ductile components, such as the 34 

provisions in Chapter 21 of ACI 318. Within yielding regions of components with low ductility 35 

demands and outside yielding regions for all ductility demands, calculation of design shear 36 

strength using procedures for effective elastic response such as the provisions in Chapter 11 of 37 

ACI 318 shall be permitted. 38 

 39 

Where the longitudinal spacing of transverse reinforcement exceeds half the component effective 40 

depth measured in the direction of shear, transverse reinforcement shall be assumed not more 41 

than 50% effective in resisting shear or torsion. Where the longitudinal spacing of transverse 42 

reinforcement exceeds the component effective depth measured in the direction of shear, 43 

transverse reinforcement shall be assumed ineffective in resisting shear or torsion. For beams and 44 

columns, in which perimeter hoops are either lap-spliced or have hooks that are not adequately 45 

anchored in the concrete core, transverse reinforcement shall be assumed not more than 50% 46 
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