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LIVE LOAD FOR COLUMN DESIGN CONSIDERING
OCCURRENCE PROBABILITY OF
FURNITURE CONCENTRATION

HEAH FTHE* ﬁ’ B BR>*
Hideki IDOTA and Tetsuro ONO

The temporary concentration of live loads due to the moving or remodeling of a building must be consid-
ered as an extraordinary live loads of the multiple-story columns. In this paper, the concentration of furni-
ture was computer-simulated using the surveyed live loads of the office building, and the design load for the
axial load of the multiple-story column at the time of furniture concentration was studied. The paper shows
the extent to which the reduction factor obtained from the sustained load maintains safety at the time of
furniture concentration.
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Fig. 3 Histograms of Concentrated Load (All Column)

Table 2 Statistical Results of Concentrated Live Load (All
Columns)

0 Concentrated Load (X-Direction)
Columns on Y1 axis
40 N=61
Mean Value of Tributary Area
2 29.1In?
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1 7] Columns on X1 axis
40 o N=148
Mean Value of Tributary Area
> 42.2m*
2 30
2 Normal
E Y0 P OO | 2ot ik L | VI bbb bty Lognormal
_____ Gamma
10
o ’ N D $ 1 A " ‘ ’ v v T r r v r
0 100 200 300 400
(kg/m’)
(b) Y-Direction
Fig. 4 Histograms of Concentrated Load (Columns on X1 or
Y1 Axis)

Table 4 Statistical Results of Concentrated Live Load (Col-
umns on X1 or Y1 Axis)

Number ] Mean | Standard |Coefficient
of Value | Deviation of
Daa | (kg/w) | (kg/P) | Variation

Number| Mean | Standard jCoefficient
of Value | Deviation of
Daa | (kg/m?) | (kg/w?) | Variation

a .=09] 340 61.2 61.9 1.01
Concentrated | X-direction | . =1.0] 340 61.8 65.0 1.05
Load a .=1.1 340 62.2 67.1 1.08

a =09 61 | 1456 52.6 0.36
X-direction (& . =1.0 61 | 152.0 53.1 0.35
Conc df (on Y1 axis)jer . =1.1 61 | 1583 54.2 0.34

(All Columns) a .=0.9] 340 56.6 41.8 0.74
Y-direction{ar . =1.0{ 340 56.1 44.2 0.79
a.=1.1 340 56.2 45.0 0.80

Load o .=0.9] 148 89.3 31.1 0.35
Y-direction j& . =1.0] 148 93.6 31.2 0.33
(on X1 axis) |a . =1.1 148 95.1 32.0 0.34

Table 3 K-S Test Results for Concentrated Live Load (All
Columns)

Table 5 K-S Test Results for Concentrated Live Load (Col-
umns on X1 or Y1 Axis)

Normal | Lognormal | Gamma | D. %
Distribution | Distribution | Distribution

a

Normal | Lognormal | Gamma D.
Distribution | Distribution | Distribution

Al X-Direction| 0.170 0.193 0190 | 0.088
Columns [ y.pirection| 0.102 0.099 0104 | 0.088

Columns ca | X-Direction |  0.135 0.105 0.096 0.209
Xlor Y1 Axis | Y Direction | 0,034 0.068 0.043 0.134
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Table 6 Percentile Value of Concentrated Live Load for
Columns on X1 or Y1 Axis

Distribution 99% 98% 95% 90%
Types Value Value Value Value
(kg/m?) (kg/m?) (kg/m?) (kg/m?)
X-Dircction | Gamma 300 279 248 222
Y-Direction { Normal 166 157 145 133
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Fig. 5 Mean Value of Concentrated Column Live Load
Intensity for 10-Story Office Building
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Fig. 6 Random Process Model of Extraordinary Live Loads
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Fig. 7 Mean Value of Concentrated Column Live Load
Intensity and Simultaneous Occurrence Probability
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Fig. 8 Live Load Intensity of Concentrated Live Load (1,=1 day)
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Fig. 9 Live Load Intensity of Concentrated Live Load (i=7.4years)
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