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A STOCHASTIC LIVE LOAD MODEL FOR COLUMN DESIGN AND
LOAD REDUCTION FACTOR FOR MULTIPLE STORY COLUMNS

FEEBE*, N B R
. Hideki IDOTA and Tetsuro ONO

The variation of axial compression of a column caused by live load gets smaller than the variation of a column which
supports only one floor as a number of floors supported increases. Therefore, the design live load for multiple story
column can be reduced in proportion to the number of floor supported by the column.
~ The purpose of this paper is to present a live load reduction factor for multiple story column. A stochastic live load

"~ model for multiple story column is presented using the live load survey results for office buildings. The design live load

for multiple story column is discussed based on the stochastic live load model.
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Table 1 Surveyed buildings

WAROEEICHTAII YU T F— 5 4 BEICERT—¥ Building A | Building B | Building C
EMER LAY #, SEOBETEIAMTES S0 HE Ramber oTSioms Offce | Offce 1 Offie
2o Tw5h, A\HWEIEEAVEE2ITToT0a L Surveyed Floors 11(5th-15th) | 4(Ist-4th) | 3(3rd-5th)
- + Surveyed Area | Each Floor 645.4m? 276.5 m2 487.1 m2
23] - - F3 P
BONBEFOHI 60 kef ERFBIL120 27L, & (Office) Total 7,100m2 Li06m? | 1,461 np
BRE, BEZSEEBSTEEFTLTVWSE, FELLE Total Floor Area Surveyed 9,667 m2
FRTEF&I39,66Tm2TH D, WFROEHFTH0.1~0.2A/m? - :
DEECHE STV ¥ % / Table 2 Statistical data of unit loads
FIVAY ) ll\
i A ° Unit | Unit Mean | Standard 3rd 4th
Size | Area | Points | Value | Deviation { COV | Moment | Moment
- L " - (m) | (m?) (kgf/im?) | (kgf/m?)
2-12=y T DEEBHET—4 ] 1| s277] 618 1090 | 1.608] 223 | 1103
3 % N X 5 2 2 4 1887 717 616 | 0859 136 6.67
Table 2 ARE & Im X Im#* 5 10m X 10m $ TOEFHFHOD 3| 9| s8] 721 469 | 06a9| 121 | 716
2=y MR oL EDFEL= vy NHOBBITEDHK 4| 16| 4da1| 727 368 | 0.507| 0.83 4.23
- _ . R 51 25| 254 733 346 | 0472 090 4.94
AHEERLIZbDTH S, WEFKEL L BIEEIESD 6| 36| 18| 716 284 | 0396 034 | 481
- 1 - 7| 49 95| 714 287 | 0401 0.8 447
“ SED S
JAELRY, 10mX10mD 1=y b TEEBREICL 8| e | 7| 77| 246 0342 004 | 23
530% D ) ot - AT D T 9! 81 61 717 220 | 0307 -0.18 251
T#30% ’ f'f% emol, 1, WESHROE 0] 00| 57| 712 207 | 0201] 021 | 244
B, BIURELEDT 3K, 4ABE (ERHHOH
EENENOBLU3ELB) b Table2 ICHFFEL 7. W 05T o
N - NS - ~+=<>+++ Normal
=y PEEIEMT5IE>T0 & 3 10ETW - - -0- - Lognormal
. . R . 047 -0 -G
THY, PREEERIC L > THRESHHAERI I VY oo Typel
9 (RN
EHELTWABZ D DHh B, Fig 1 IIEHR S, WHEIEH ;3 033 W Fitted Distribution
S, Hrentm, BE 1 RSHO 4 5HFIcowTa % Ve
- . PRI o021\ J & Gamma Normal
= METED Kolmogorov-Smirnov test (K-SIRE) &2 g \ o,
ERLLODTHE, KSREMEAVNSVIZEZOSHE ] W0 B e
. SErLy - o hs : O ISR 5 - A
LOBEEENENLERDLT, 2=v A XA 5mX \3_\.;:‘--% ’”\‘q*o ....... y
SmELTF OB T Vv DR OEEEEZRL TV 555, 0.0 T T
‘ ne=e = 10 20 30 40 50 60 70 80 90 100
Fhlboa=y F CRERSHVPRVEEERL, Unit Size (m)
Table 2R LA 3K, 4 KBMEDZ(LE B CHIEL 7, |
Fig. 1 K-S test results
Table 3 Statistical results of column load based on surveyed data
Single Story Columns Multiple Story Columns
Surveyed The Number] The Number 3rd 4th 3rd 4th
Buildings ] Floor | of Floors of Mean SD. COV | Moment | Moment | Mcan S.D. COV | Moment | Moment
Supported § Columns | (kgf/m?) | (kgf/m?) (kgf/m?) | (kgf/m?)
n e oL SL L] o 4Lt HLn OLn Sin O 3o Ol Lo
15F 1 18 50.67 17.18 | 0339 -0.105| 2741] 5067 1718 | 0339 | -0.105| 2741
14F 2 18 7590 | 2242 | 0295| -0636] 4632 6328 1523 | 0241 -1504{ 7057
13F 3 18 s1o4 | 2564 | 0494 0175 1684 5950 1466| 0246| -0786| 5.057
12F 4 18 5221 2106 0403 | -0493| 2703 57.68 1522 o0264] -0613| 3951
11F 5 18 36.61 942 0257 0365 1882 5347 1326 | 0248 0370 3.483
Building A| 10F 6 18 68591 2026| 0295| -0464| 2759 5599| 1298| o0232] -0575| 3801
9F 7 18 6593 | 2525 0383| 0273} 3635] 5741 13.19] 0230| -0859| 4604
8F 8 18 9144 | 3123 0342 0043 1419 6166 1031 0167 -0540| 3.880
TF 9 18 8284 | 1630 0197 o052 4121 6402 884 | 0138 -0628| 4.a62
6F 10 18 69.13 | 2101 0304| -0087] 3965] 6453 908 | 0.141[ -0547| 3441
SF 11 18 31.90 9.16 ] 0287 0201 3329| 6156 864 | 0140] -0379| 2988
All 198 61561 2787 0453| 0395 2793 - - - - -
SF 1 8 6262 | 3879 0620 0636] 2416] 6262] 3879 0620| 0636]| 2416
4F 2 8 5962 1799 0302 -0427| 2027] 6112| 2689 0440 0039] 157
Building B| 3F 3 8 9771 | 3535 o0362| o0903| 3172f 7331 2907 039 0317 1.895
2F 4 8 62.11 1768 { 0285 | -0935| 26721 7051 2548 | 0361 | o018 ] 1874
All 32 7051 | 3466 0492 o0869| 4234 - - - - -
SF 1 12 7353 | 3958 0538 -0.569| 3.031] 73.53| 39.58] 0538] -0569]| 3.031
BuildingC| 4F 2 12 81.61 2069 | 0253 1550 | 6430} 77.57| 2117| 0273 | -0747] 3422
3F 3 12 7319 | 1819 02490 o0421| 2875] 7611 1425 | 0187] 0007 2943
All 36 76.11 2924 | 0384 -0371| 4420 - - - - -
All Buildings 266 6460 | 2050 0457 o04a23] 3270 - - - - -
38 —
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- Fig. 2" Calculation of column load
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Fig. 3 Spacial correlation coefficients of unit load
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p (x, y) = exp[-C(x" +yr|)rz] ........................ (6)
ZCZIC=120, r;=0.12, r,=1.04T& %, Fig.3(b)iZ(6)
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aSL =237 5-0.461 ................................ (8)
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Fig. 4 Coefficient of variation and fitted curve of unit load
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Fig. 5 3rd and 4th moments of unit load

i;th Bay
1 [T EK
Ui Up Ujs
Column
3
4 Uig Ujs Ujg
| (%, %))
, _ -
\
1
4 ! Uy ug Ujg
0 r
0 L 3 9
4 4
> X

Fig. 6 Bay subdivisions by NBS model
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Fig.9 3rd moment of column live loads
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Table 4 Parameters of load reduction factor

Bay Area Parameter | Interior Column | Perimeter Column | Comer Column
25m? a 0.635 0.613 0.592
b 1.139 1.101 1.056,
36m? a 0.674 0.647 0.622
b 1.023 1.007 0.972
49 n? a 0.701 0.673 0.647
b 0.960 0.951 0.922
64 m? a 0.723 0.694 0.670
b 0.914 0.910 0.886
81 m’ a 0.741 0.712 0.684
b 0.850 0.878 0.862
100 m? a 0.755 0.726 0.698
b 0.862 0.858 0.843
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