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1 INTRODUCTION 

This report summarizes the results of a testing program on an energy dissipation system 
proposed as part of the seismic retrofit of the Rivera Library of the University of California at 
Riverside (UCR). Nabih Youssef & Associates designed the retrofit system. The tests were 
carried out in the Structural Testing Laboratory of the Department of Civil and Environmental 
Engineering ofthe University of California at Berkeley (UCB). The Principal Investigator was 
Professor Egor P. Popov. 

The UCR Rivera Library is a 4-story building clad with precast lightweight concrete panels 
(Fig. 1.1 ). As part of the seismic retrofit program of the library, it is proposed that the exterior 
panels be connected to the structure with friction-based energy dissipating. These dissipaters, 
also known as slotted bolted connections, have shown in the laboratory excellent energy 
dissipation characteristics [ J]. Figure 1.2 presents drawings prepared by Nabih Youssef and 
Associates showing the main features of the proposed system. Each precast panel will be 
connected to the bottom floor with bolted steel connectors. Three energy dissipaters will be 
bolted near the top of each panel and to the beam of the corresponding top floor. It is expected 
that the relative motion between adjacent floors due to seismic excitations will activate the 
dissipaters. 

The main objective of this testing program was to investigate the earthquake performance 
characteristics of the proposed energy dissipation system. The project consisted of subjecting a 
full-scale model of the panels and energy dissipaters to dynamic excitations representative of 
those that would be expected in the field. 

The test program was performed in two phases. The first phase involved using Hilti Kwik 
Concrete Anchor Bolts to connect the energy dissipating devices at the top and also the fixed 
supports at the bottom to the panel. Although the energy dissipating devices showed acceptable 
behavior with stable hysteretic loops, using this type of anchorage led to excessive rocking of the 
panel which · n turn reduced energy dissipating capacity of the system. Therefore a new type of 
anchorage, Hilti Hit HY -150 Adhesive Anchor System, was used. The behavior of the system 
using the latter type of anchorage was considered to be satisfactory. 

This report briefly describes the testing program and the main results obtained. 














































































































































































































































