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ABSTRACf 

This paper examines the use oflimited slip bolted (LSB) connectors placed along the vertical joints of 
precast concrete psnel structures in order to control the level of expected seismic damage. Tuning the slip 
losd of these connectors allows overall response to be optimized through efficient energy dissipation by 
friction. Primary attention is focussed on the level and significance of defonnation induced in the 
horizontal joints of a 10-story prototype shear wall. It is shown that, for the tuned structure with 
uniformly distributed vertical reinforcement, response in the horizontal joints can be expected to remain 
essentially damage free for most earthquakes. For particularly severe ground motion, however, some 
localized damage at the base of the structure in the form of edge crushing is nevertheless to be 
anticipated, although the magnitude of even this localized damage is reduced considerably by the action 
of the vertical joint LSB connectors. 
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INTRODUCfION 

Failure of precast panel wall systems during severe earthquake excitation can be expected to occur as 
a result of damage to the interpanel joints, where locations of weakness exist due to reduced stiflhess and 
strength in comparison to the panels. As the development of overall ductility in precast systems is 
difficult, acceptable seiamic response therefore depends on inelastic action in the jOints. 

Damage to the vertical joints during seismic activity, where shear deformation dominates, can be 
controlled by employing deliberately "weak but ductile" mechimical connectors. Mueller and Becker 
(1980) studied the performance of walls coupled by e\asto-plastic connectors and showed the existence of 
an optimum connector yield strength for which seismic response was minimized. In this study both the 
walls and the horizontal join!S were assumed to behave e\astically. In a similar study for elastic walls but 
without horizontal joints, Pall et al. (1980) proposed the use of limited slip bolted (LSB) mechanical 
connectors to eliminate all damage along the vertical joint. Tbese conneCtors are designed to slip at a 
predetermined slip load, thereby imposing a bound on the force attracted and at the same time allowing 
the connector anchorages to remain elastic. The resulting improvement in seismic response was shown to 
be considerable due to the inherent efficiency of these connectors in dissipating seismic energy input 
through·friction. Tbe additional advantage.ofthe proposed connectors lies in the ease with which optimal 
response can be achieved, namely by simply adjusting or ''tuning'' the slip losd of the connectors. 

While use of the above LSB connectors allows the vertical joints to remain free of damage, 
controlling corresponding damage otherwise incurred in the horizontal joints remains to be investigated. 
Tbe horizontal joints commonly used in North America are of the platforni type, which behave as 
continuous precrscked planes. Shear slip and rocking along the crack interface introduce inelastic action 
and both analytical and experimental studies have predicted detrimental deformation in these joints during 
seismic response (Becker et al. 1980; Shricker and Powell 1980; Harris and Caccese 1984; Oliva and 
Shahrooz 1984; Kianoush and Scanlon 1988a, b). Thus, a potential exists for serious damage in the 
horizontal joints of precast panel stroctures, which may undermine overall stability during earthquake 
response. 

The primary purpose of this paper is to assess the effectiveness of employing the aforementioned 
vertical joint LSB connectors in controlling damage in the horizontal joints. This is accomplished by 










































