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ABSTRACT

SEISMIC PROTECTION OF STORAGE RACK SYSTEMS WITH BASE ISOLATION

Mir Mohammad Amer Yahya

Steel storage rack systems are widely used in warehouses and stores for storing different types of
products accessible for public and employees. Structural components of these systems consist of
slender, thin-walled open section steel members, which are quite susceptible to buckling, and the
live loads acting on these structures are much greater than the self-weight of these structures. These
issues complicate the design and analysis of steel storage racks under earthquake loads. In addition,
failure of these systems during earthquakes can result in the loss of lives of employees and
customers in addition to economic losses due to damages to stored products and disruption of
services. This study investigates the use of base isolation to improve the seismic response of steel
storage racks. Seismic isolation system consists of friction pendulum bearings that support the floor
slab underneath the storage racks. The model geometry and the loads supported by the steel storage
rack has been adapted from the Seisracks 2 project. Finite element model of the fixed base storage
racks was created using SAP 2000 and calibrated with the experimental results from the Seisracks
2 project. A parametric study which covered the variation of friction coefficients and distribution
of live loads was conducted with a suite of 12 earthquakes to investigate the reductions in rack
accelerations and drifts as well as the changes in bearing displacements. Results of the parametric
study indicate that seismic isolation was effective for reducing the response parameters and
distribution of live load as well as the friction coefficient of bearings can have a significant
influence on the seismic response.
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KISA OZET

DEPOLAMA RAF SISTEMLERININ SISMIK iZOLASYONLA DEPREMDEN
KORUNMASI

Mir Mohammad Amer Yahya

Celik raf sistemleri, depolar ve magazalar gibi halka ve ¢aligsanlarin erisimine agik yerlerde farkli
tipte tirlinleri depolamakta yaygin olarak kullanilmaktadir. Bu sistemlerin yapisal bilesenleri,
burkulmaya maruz olabilecek ince cidarl agik kesitli ¢elik elemanlardan olusmaktadir ve bu
sistemlere etkiyen hareketli yiikler sistemin zati agirligindan oldukga biiyiik olabilmektedir. Bu
sebepler celik raf sistemlerinin deprem yiikleri etkisi altinda analizini ve boyutlandirilmasini
giiclestirmektedir. Buna ek olarak, bu sistemlerin deprem etkisiyle hasar gérmesi, depolanan
iriinlere gelebilecek hasarlar veya hizmetleri aksamasina bagli olusacak ekonomik kayiplara ek
olarak ¢alisanlarin ve miisterilerin yaralanmalar1 veya 6liimiine neden olabilmektedir. bu
makalede, depolama raflarinm tabaninda Tek Siirtiinme Izolatorlerinin kullanimi yapilmugtir.
Yalitilmis rafin yer degistirmesi ve hizlanmasi sabit tabanli rafla karsilastirildi. Ayrica, 6 uzak
saha ve 6 yakin saha depreminde farkl ylikleme tiirlerinde raf yapisinin davranisi gézlenmistir.
Raf yapis1 SAP2000 ticari yazilimi1 kullanilarak modellenmistir ve sonuglar sunulmustur.
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