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ABSTRACT

Storage racks are usually damaged due to earthquakes. Storage racks which are accessible by pub-
lic should be designed according to the Korean Design Standards (KDS) such that it can bear earth-
quake load. However, existing research on the dynamic behavior and structural performance of stor-

age racks are insufficient to develop a method to determine the seismic performance level of storage

racks. In this study, various experiments for common pallet racks subjected to the earthquake load

were carried out to investigate their dynamic behavior and seismic performance. The friction co-

efficient between pallet and steel rack was evaluated. In addition, the structural performance under

static lateral cyclic loading and real earthquake excitation conditions were evaluated.
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Fig. 1 Friction test setup of rack model with column
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Table 1 Friction test result : down-aisle direction
Column M. Standard
ean c 9
X o deviation
Plastic 0.196 0.186 0.191 0.012
Wood 0.237 0.248 0.242 0.022
Table 2 Friction test result : cross-aisle direction
Column M. Standard
ean . .
X o deviation
Plastic 0.170 0.188 0.179 0.009
Wood 0.303 0.295 0.299 0.020
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Fig. 2 Frictional mechanism

Table 3 Size of the specimen

Size (mm)
Length Width Height
Rack 2785 1000 3300
Column Section : 85 x 80 x 2.3(t)
Load beam Section : 125 x 100 x 2.0(t)
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Table 4 Resonant frequency result

Frequency (Hz), df = 0.25 Hz

X Y V4
3.0 9.0

Before 1.0, 4.75

Table 5 Damping estimation result

Excitation scale

EQ 100% | EQ 200% | EQ 300 %
(0.15g) (0.30 g) (0.44 g)
Damping ratio
(%) 1.95 451 3.45
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