pcce2

Sufl 24-26 AavnAu 2565 3.4T89578

N15UsEYNIVINTIANITTUYSWNIYIR ATeN 27

The 27t National Convention on Civil Engineering

August 24-26, 2022, Chiang Rai, THAILAND

avianudemedmiugadetuansdudnmanagldusaauiie

Damage index of steel storage rack connections under cyclic loading
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Abstract

Ultra-high steel storage racks are becoming more common
to accommodate Automatic Storage and Retrieval System
(ASRS). Accurate analysis and evaluation of these storage racks
are important issues especially for seismically active areas. This
article presents the estimation of the damage index at beam-
column connections in steel racks

storage caused by

earthquakes or other lateral forces. The damage index can be
used as to assess the state of damage and serviceability of the
steel racks after an earthquake. In this study, 16 beam-column
connection test samples from past studies under monotonic
and cyclic loading were collected. The test results were used
to determine the deformation and energy dissipation at the
connection to define the damage parameter in the Park-Ang
The results showed that the

damage index equation.

deformation and energy dissipation capabilities at the
connection were mainly influenced by the beam depth and
the column thickness and the appropriate variable is 0.22. The
result and equation developed in this study can be used to
evaluate damage caused by earthquake forces for the steel

storage racks.

Keywords: damage index, steel storage rack, seismic loads,
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Hoshaena d b t, L T
(mm) (mm) (mm)

2.75U-110B-3T-2B-M 110 2.75 1.5 3
2.3U-110B-3T-2B-M 110 2.30 1.5 3
2.0U-110B-3T-2B-M 110 2.00 1.5 3
2.75U-110B-3T-1B-M 110 2.75 1.5 3
2.3U-110B-3T-1B-M 110 23 1.5 3
2.0U-110B-3T-1B-M 110 2.0 1.5 3
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2.3U-110B-3T-1B-C 110 23 1.5 3
2.0U-110B-3T-1B-C 110 2.0 15 3
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2.75U-110B-2B-M 2.75 80.53 W
2.3U-110B-2B-M 2.65 89.88 W
2.0U-110B-2B-M 2.03 124.26 W
2.75U-110B-1B-M 1.82 116.94 T
2.3U-110B-1B-M 1.87 101.03 T+C
2.0U-110B-1B-M 153 102.09 T+C
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TuansuIngsge Tuuiaugegn LUVUUINGIER LUVUAUGeER
foshoeng M, M, 0 0 SULUUNNSITR
kN-m kN-m mrad mrad
2.75U-110B-2B-C 1.99 1.89 94.42 62.34 W+T
2.3U-110B-2B-C 2.29 1.68 89.29 76.69 W4T
2.0U-110B-2B-C 1.76 1.20 96.80 78.54 W4T
2.75U-110B-1B-C 1.24 1.59 76.13 7451 T
2.3U-110B-1B-C 151 1.33 72.16 74.43 T
2.0U-110B-1B-C 1.43 1.49 79.0 75.0 T
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Hashaena d o t, L T
(mm) (mm) (mm)

TOECCS 2.0C-70B-3 [4] 70 2.0 15 3
2.0C-100B-3-twobolt [7] 100 2.0 1.5 3
2.0C-100B-3-lowerbolt [7] 100 2.0 1.5 3
2.0C-100B-3-upperbolt [7] 100 2.0 1.5 3
2.0C-100B-3-boltless [7] 100 2.0 15 3
1.8C2-1208B-3TB [3], [5] 120 1.8 15 3
2.3C2-105B-3TB [3], [5] 105 23 2.0 3
2.6UT-105BD-5L [6] 105 2.6 1.5 5
2.0UT-105BD-5L [6] 105 2.0 1.5 5
C-m1 2.5C-130B-5 [8] 130 25 15 5
130ECCS 2.0C-1308B-3 [4] 130 2.0 2.0 3
2.3C2-120B-3TB [3], [5] 120 23 1.5 3
2.8C2-120B-3TB [3], [5] 120 2.8 1.5 3
2.3C2-120B-2TB [3], [5] 120 2.3 1.5 2
2.0C-121B-4 [9] 121 2.0 1.5 4
2.3C2-145B-3TB [3], [5] 145 23 1.5 3

wnawe 0, femnudnau @aduns), T, fomnumunan Gadiuns), t,

= a a A o a
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fredng o
0A5N dsfuusegean
2.75U-110B-3T-2B 0.25 0.88
2.3U-110B-37-2B 0.41 0.83
2.0U-110B-37-2B 0.27 0.86
2.75U-110B-3T-1B 0.14 0.90
2.3U-110B-3T-1B 0.29 0.64
2.0U-110B-37-1B 0.27 0.94
10dy 0.27 0.84
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