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Buildings in Croatia are designed for the seismic actions according to the "Technical codes for design of buildings in seismic regions" (HRN). The efforts are being made that Eurocode 8 becomes valid in Croatia. As EC8 is in its transitional phase from pre-standard to European standard it is also important to point out to some of its potential weaknesses.

Comparison is made among the reinforced-concrete frame structures designed according to the present HRN and EC8 code in the design phase and their simulated non-linear earthquake response. The structure is located in the medium seismicity region. The two codes are compared according to the required design time; easy/complicated for an ordinary design engineer; required dimensions of the structural elements; required materials usage and costs; non-linear seismic response of the modeled buildings; design/expected forces and achievement of the design aims.

A regular reinforced-concrete frame building is designed according to the Croatian (HRN) and to the Eurocode 8 codes ( for high (HD) and low ductility(LD)) for design of structures in the seismic regions. The structure is located in the region of moderate seismicity (VIII zone MCS) and grounded on the medium ground (class B). Structural dimensions were chosen according to the usual limits on sizes and proportions. Vertical loads were kept the same in all cases. The only difference among the observed structures is due to the design and detailing required according to the seismic codes. After finishing the structural calculation, formwork and reinforcement drawings were made and differences in the required material amount could be quantified. A MDOF member-by-member model of each structure is made and the nonlinear dynamic response analysis of them is undertaken for design and extreme eartquakes. Structural behaviour is evaluated according to the failure mode, capacity, drifts, interstory-drifts and expected damage. 

By applying the EC8, required reinforcement increases to 1.4 and 2.2 times as in the HRN. The prescribed minimum reinforcement amount (which governs design for most moderate rise structures in the low and medium seismicity regions) should be lowered when we use capacity design. If all the rules of capacity design are applied, there is no reason to have an undesirable failure mechanism. The EC8 fails to meet the performance criteria if we want to lower the repair costs to nonstructural elements. Drifts of all three structures were the same order. It should be pointed out, that the structures were designed for the medium earthquake intensity (design ground motions) for which all of them (also HRN with much lower required reinforcement) behaved well. The HD and LD structure, seemingly, have reserves in them which leads to the conclusion that forces and rules prescribed by EC8 for the low and medium seismicity regions are too conservative.







