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Synopsis:

Rack-supported building, where the rack siructure is designed to support roof and side components, has
come to be built widely to reduce the total cost of new warehouse construction. Due to economic reasons, rack
frames are composed of thin-wall, cold-formed steel members assembled by eccentric connections.

This paper presents the analytic and experimental investigations of the effect of eccentrically welded con-
nections on the seismic behavior of rack-supported structural systems. The study covers the strength and ductili-
ty of the welded connection and the elastic-plastic restoring force characteristics of the rack trame under both
static and dynamic loading conditions. The response behavior in the full-scale shaking table test is also includ-
ed. Through correlation and evaluation of the lest results, the seismic safety as well as the earthquake resistant

design techniques of the rack structure have been determined.
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Table 2 Test results of hrace-to-chord connections
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Fig. 156 Computed cumulative plastic deformations during strong earthquakes
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Table 4 Specification for electromagnetic
vibration testing machine

[L.oading capacity 7 500kgf

Frequency range 0.1-50Hz

Max. acceleration 0.5G {full load)
Max. velocity 300mm/s

Max. displacement + 5{imm

Test-table size 2000 3 000mm
Wave form Regular & random
Table suspension Hydrostatic hearing

- 153 -



393 [T VS A 1982

62 EBHRIEES LUIERKRTIRER
xEEHE

AAREN G B3] EMUMiEE Ay, Smmd )
A 2 B AR IEEC 5 2 T 2 ATV, i - A
fric BT AT — ¢ 2L 7z,

WOl ER T, REGA~ANT A IERKOKRE
How BRMEAIC g & 9, SRS B0, 77
AHGEE & A A R O EEES X OB e W
SEL Az, IREEOFEIL 0.2~20Hz TH Y, 0.2~
5Hz XM T2 0.2Hz = -2, 5~20Hz XIHTO.5
He T Xzl L, & o METETid & 10
KRBV TIT - 20, A, BT E M
WHIIREL LS, IEE L TAEEELF L
ZULTART VSN REEEL S,

6+2+1

6-2:2 KEBRER

HHRIEEVER, H 13570 1 RET L X R
SEH % Table 507§, AL & IR ERFLRD H
AHEEEIRIE--ET, %AOEHTIC L 5HEFRIC
LROE-2TnaE,

Fig. 17 (713, 0519 %» 578511722, 4, 68
DfLEELIRNEE 7o v L, & 512, Table b

Table 5 Fyree vibration test results

Recorded data l\'ulun(ﬂ‘i |})erind Damping ratio
Acceleration 0.36 0.025
Displacement 0.26 0.022

Table 6 Natural periods from frequency sweep

tests
{unit : &)
Test result
Mode Acceleration Displacement Computed
responce responce
st 0.38 0.36 0.34
2nd 0.11 0.11 0.11
3rd 0.667 0.067 0.066
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Fig., 17 Acceleration response curves
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Table 7 Maximum response accelerations observed in shaking table tests
{unit : Gal)
Frame Live load
Tahle
Test No. aceeler lLevel Level
ation
2nd 4th 6th 2nd 4th 6th
1 123 99 97 140 91 120 238
2 159 126 124 174 114 150 302
3 195 157 152 219 143 180 183
4 245 197 184 264 171 215 477
5 288 225 216 319 206 252 535
6 339 278 271 age 229 288 651
7 389 324 324 465 274 347 679
8 404 a7 342 508 331 396 727
9 447 441 450 830 378 455 G39
10 489 531 359 996 435 515 756
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Fig. 18 Maximum respense acceleration versus maximum table acceleration
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Fig. 24 Comparison of response spectrum of earthquake motion simulated by
shaking table with originally recorded motion (E] Centro earthquake)
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