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Differences in 
Analytical Models

SpeedCore study: two sets of models
Each study considered material and geo-
metric nonlinearities with sets of numerical 
models that accounted for the various com-
plexities of flexural behavior of the coupling 
beams and composite walls. Researchers per-
formed Incremental Dynamic Analyses (IDA) 
on two different sets of nonlinear models in 
parallel to assess the sensitivity of the results. 
This robust validation of the proposed design 
provisions and seismic design coefficients 
and factors provides increased confidence in 
the study’s results.

RC walls
Similar to the modeling techniques used to 
assess SpeedCore’s performance, the RC wall 
study used numerical models that accounted 
for material and geometric nonlinearities, but 
it only considered one set of models instead 
of two. Researchers used fiber elements 
with linear springs to model wall piers and 
non-linear shear springs to model beam-col-
umn elements. These modeling techniques, 
along with assumed material models, helped 
capture the potential failure modes of the 
system, including flexural failure, shear fail-
ure, and axial failure. 

Comparison
While there is nothing wrong with the analyti-
cal model implemented for the RC wall study, 
the extra set of models in the SpeedCore 
study allowed researchers to run parallel anal-
yses and compare the results.

P695 studies have examined SpeedCore systems and rein-
forced concrete wall systems. As you can see, both systems 
show comparable seismic performance at first glance.

Table 1. Seismic Response Modification Factors for SpeedCore 
Systems and Reinforced Concrete Wall Systems

System R Ωo Cd

SpeedCore – uncoupled 6.5 2.5 5.5

SpeedCore – coupled 8 2.5 5.5

Reinforced Concrete (RC) wall 8 2.5 8

However, there are substantial differences between the sys-
tems with respect to both design philosophies and the P695 
studies conducted to validate the response modification 
factors. Data from the P695 studies show more promising 
results for the seismic response of the SpeedCore system.

Comparison of SpeedCore and 
Reinforced Concrete Walls

This further validation of the 
study’s results provides more 
confidence that the models’ 
behavior is representative 
of the way actual structures 
would behave.

Figure 1 shows these factors in terms of base shear ratio to 
story drift. Essentially, a high R value means a given struc-
tural system can dissipate more energy and allow a structure 
to behave in a ductile manner. For a designer, therefore, the 
R factor is arguably the most important because it deter-
mines the reduction in calculated lateral forces for a given 
structure. Thus, an R of 8 would mean the calculated seismic 
forces could be reduced by a factor of 8 in design.

Fig. 1. Seismic response modification factors 
represented graphically.
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