
 2

ABSTRACT 
 

Flat plates are a popular way to raise buildings; they are cheap and easy to build structures 
with a good behavior against gravity loads. On the other side the response of the structure against 
lateral loads is totally different, most of them are just designed to resist wind forces. Hence, this type of 
building has a spotty response against earthquakes. In this case, the slab-column connections become 
critical and affect the whole behavior of the structure; the system is also vulnerable and has an 
uncertain response. Thus it is important to study the lateral behavior of flat plate structures to determine 
which ones are safe enough, and which ones have risk to fail under an earthquake. Some research has 
been done before about this topic, mostly by Jack P. Moehle and Neil M. Hawkins, but all this research 
has been based in scale models or specimens that not represent the full structure. This research initially 
started as a study of the behavior of existing structures in California. Purdue University wanted to 
develop a test with a full scale flat plate where the structure can be modeled as it is in reality. In this 
manner will not be any distortion of the results caused by the scale. The object of this report is to do a 
design and analysis previous to a full scale test of a laterally loaded flat plate.  

For the good development of the test it is necessary firstly to have a proper design of the 
structure. The design has to accomplish all the ACI requirements in order to essay a system that 
represents the reality of flat plates. It must follow the requirements for gravity loads and the geometric 
requirements for the reinforcement. It has also to be an appropriate design for the test; the building 
needs enough resistance to not fail in a useless manner. For the test it is important that the structure 
fails developing its maximum resistance, in this way both slab and columns are working at their limits 
and the analytical results might be compared with the real test results. 

Secondly, the vulnerability of the structure against lateral loads must be found. To predict the 
resistance and behavior during the test is needed a static analysis of the structure. For that purpose the 
system is modeled to adapt it to the software. The software is specific for reinforced concrete framed 
structures, is written in FORTRAN and executes a nonlinear analysis of the structure under lateral 
loads. The analysis provides information about the failure mode, tension at each member and the 
resistance limits for the building. The analysis shows the stages during the loading, elastic, beginning 
of yielding and the plastic behavior. The software does not show the failure because its limitations but 
as long as the building gets plastic hinges enough to generate a mechanism, failure is considered. A 
dynamic analysis subjecting the structure to 18 different earthquakes establishes a trend between the 
response and the earthquake characteristics. The way of measuring the demand of an earthquake has 
been widely studied. The main agreement about it, it is that the Peak Ground Velocity represents better 
the demand of a ground motion. Thus the trend between structure response and PGV is analyzed to find 
whether the flat plate is safe or not.  

The discussion of results provides a range to consider reliability of the flat plate. The analysis 
of the static results gives an approximation for the behavior during the real test, especially 
approximates the drift at yielding and the base shear of the building.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


