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PREFABRICATED STRUCTURES UNDER EARTHQUAKE EXCITATION:
DAMAGE AND FAILURE OF CONNECTION JOINTS

P.H. Piotrowski™?, R. Jankowski®
! Gdarisk University of Technology, Gdarisk, Poland
2 Ergon Poland

1. Introduction

Prefabricaed structures became more and more popukr in European counties, induding
Poland. Many systems used in prefabrication are simply taken from counties with low seismicity,
such as Finland or Belgium, and thus are not designed and tested unde eathqudke excitation.
Althoughthere are some recent records of eathquée adivity in Poland [1], the strengthening of
this type of structures is cruda when condructingin seismic counties, like Slovakia or Romania.

It has been shown, tha damage of prefabricaed structures during recent eathquekes is
usudly caused by insufficient connedion strength [2]. Many of the structures have been heavily
damaged, some of them completely destroyed, showing urgent necessty of further reseach.
Therefore, the aim of this pgper is to test an example of a prefabricaed structure undegoing strong
ground motions and thus to prepare badkground for planned laboratory experiments and
simulations

2. Numerical model

The investigation has been focused on the week points of the bean-to-column connedions
(seeFig.1). As the example, the behaviour of frame of 2-storey frame building with pinned bean-
column connedion (see Fig. 2) under the El Centro eathquae (1940) has been simulated with
ABAQUS comnmercia software. The nondinea andysis has been conduded, which has bee
proven to be essntial when the structural response unde eathqueke excitation is investigated (see
for example, [3]). In the study, the behaviour of conaete has been moddled usng damaged
plasticity modd (see [4,5]). Reinforcement has been moddled usng layered material with rebar
elements embedded into conaete. A nondinea (elastoplastic) strain-hardening modd has been used
to simulate the reinforcing sted behaviour. All
structural members have been moddled by multi-
layer shdl elements with multiple integration points
through hethickness
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Hg. 1. Example of connetion usd by Ergon ig. 2. FEM modd of the structure
Company in theregionswith low seismicity
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3. Response analysis

Theresults of the preliminary analysis in the form of stressdistribution in conneding bar are
shown in Fig. 3. It can be seen from the figure that fail ure of the structure is dueto plastic flow of
the conneting bars. It should be mentioned tha, in the connedion, neoprene beaing caries mainly
compresson (verticd) forces, whereas horizontal loads are ading on sted bars, which are rigidly
connedted with corbd and bean.

frg. 3. Sressdistribution i¢r 4 Equivalent plastic strain
n conneting ged ba n conneding sted bar

4. Conclusions

The stres=s in the conredion between bean and column dueto eathqueke excitation have
bee asessd in this pgoer. The nondinea andysis has been conducted in order to enhance the
acaracy of the study. Theresults show the neal of changes in theinvestigated part of the structure
in order to make it eathquae-resistant. Further numericd simulationsand experimental studies are
planned to becondicted so as to adgpt the system to med eathqude reli abilit y.
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