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ABSTRACT

Considering that in the practical applications many column bases may be
subjected to biaxial bending moment due to seismic effects and wind force,
and there is no possibility of manual analysis of column bases under the
influence of axial force and biaxial bending moment in the AISC design
guide 1, therefore, in this article, for the analysis of column bases against
axial force and biaxial bending moment, a simple and effective method
based on the principles and fundamentals used in the analysis of column
bases against uniaxial bending moment has been used .According to this
simple method, for the analysis of column bases against biaxial bending
moment, it is possible to convert it to a column base with uniaxial bending
moment based on the equations presented in this article, and then it can
be analyzed based on the relationships used for the analysis of column
bases against uniaxial bending moment .To determine the accuracy of the
proposed method, modelling in ABAQUS software has been used. The
modelling of the specimens under investigation in ABAQUS has been
performed in such a way that the results obtained from the finite element
method are consistent with the results obtained from the design guide
equations of the AISC; so the approximate method presented in this

research can also be used for the biaxial bending moment .The results of

this research indicate that if the ratio of the smaller bending moment to
the larger bending moment is between 5 to 30%, the results of the
proposed method are very well aligned with the results obtained from the
ABAQUS software and the difference is less than 5%. If the ratio of the
smaller bending moment to the larger bending moment is more than 30%,
the difference will be more than 5%, However, it is still conservative.
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(kN) (kN.m) (kN. m) (kN) (kN)
2000 681.8 34.09 350 17.5 5%

v, = \/Vui +V, = V3502 17.5% =350.44 kN

B :1+[0.414

max

Mumin =1+ 0.414@ =1.0207
M 681.8

M, = B M2, + M2, =1.0207681.8% +34.097 =696.78 kN.m
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(kN) | (kN.m) | (kN) (MPa) | (mm) | (mm) | (mm) | (mm) (kN) (MPa) | (MPa)
1 2000 | 696.78 | 350.44 | 42.5 3484 | 269.31 | 1276.3 | 130.36 | 340.78 | 112.06 | 109.82
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2000 681.8 68.18 350 35 10% 1.04 |
2 Py M, Vu E, e €crit €over Y T, Oaisc OFEA

(kN) | (kN.m) | (kN) (MPa) | (mm) | (mm) | (mm) | (mm) (kN) (MPa) | (MPa)
2000 | 713.56 | 351.75 | 425 356.8 | 269:31 | 1276.3 | 132.42 | 377.78 | 124.23 | 121.73

| R Mux Muyy Vux Vuy My 8 1.98% s9u> o <l ol LS e
(kN) | (kN.m) | (kN.m) | (kKN) | (kN) | My, il S abidlone golging dlal, gl 5 ooy
2000 | 6818 | 10227 | 350 | 5255 | 15% | 1.06 !
3 Py My Vy E, e crit €over Y Ty Oaisc OFEA

(kN) | (kN.m) | (kN) | (MPa) | (mm) | (mm) | (mm) | (mm) | (kN) | (MPa) | (MPa)
2000 | 732.24 | 352.92 | 425 | 366.1 | 269.31 | 1276.3 | 134.72 | 419.14 | 137.83 | 135.10

e | P My Myy Vux Vuy M.y P 1.29% sga> ;0 <l cpl G ol 5o
&N) | (kN.m) | (kN.m) | (kN) | (kN) | My al S alailns golginy Alal, mls 5 oog
2000 | 681.8 | 13536 | 350 70 20% | 1.08 oM
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(kN) | (kN.m) | (kN) (MPa) | (mm) (mm) (mm) (mm) (kN) (MPa) | (MPa)
2000 | 752.87 | 356.93 | 42.5 | 3764 | 269.31 | 1276.3 | 137.28 | 456.14 | 149.98 | 148.05
P, M M v v M
> u ux w ux w - B 2.25% s9a> ;5 > opl B lpee

<

(kN) | (kN.m) | (kN.m) | (kKN) | (kN)
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5 Py My Vu E, e €crit €over Y Ty Oaisc OFEA
(kN) | (kN.m) | (kN) (MPa) | (mm) | (mm) | (mm) | (mm) (kN) (MPa) | (MPa)
2000 775.52 | 360.77 42.5 387.8 | 269.31 | 1276.3 | 140.11 | 515.84 | 169.62 | 165.80
| R Mux Muy Vux Vuy My P 5.05% sy ;o <l cnl WS e
(kN) | (kN.m) | (kN.m) | (kN) | (kN) My il S aladlne golging dlul, gl g 05g:
2000 681.8 204.54 350 105 30% 1.12 e
6 Ry My Vy E, e €crit €over Y T, Oaisc OFEA
(kN) | (kN.m) | (kN) (MPa) | (mm) (mm) (mm) (mm) (kN) (MPa) | (MPa)
2000 800.23 | 365.41 42.5 400.1 | 269.31 | 1276.3 | 143.21 | 571.57 | 187.95 | 178.46
e | R Mux Myy Vix Vuy My 8 10.14% 390> ;5 > ol B e
(kN) | (kN.m) | (kN.m) | (kN) | (kN) My ail IS aladlone (golpiing dlul, gl 5 059
2000 681.8 238.63 350 122.5 35% 1.14 o
7 Pu Mu Vu F 14 e €crit €over Y Tu Oaisc OFEA
(kN) | (kN.m) | (kN) (MPa) | (mm) (mm) (mm) (mm) (kN) (MPa) | (MPa)
2000 823.48 | 370.82 42.5 411.7 | 269.31 | 1276.3 | 153.21 | 633.34 | 208.26 | 187.14
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Ry Mux Muy Vi Vay My /My
(kN) (kN. m) (kN.m) (kN) (kN)
700 222.82 12.00 130 7 ~ 5%
P, =700 kN
V= V2 + 72 =130* + 72 =130.2 kN
M. .
B=1+ (0.414ﬂJ =1+ (0.414 12 ) =1.0223
M, 222.82
M, =B M2 +M,;, = 1.0223/222.82% +12.00% =228.12 kN.m
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(kN) | (kN.m) | (kN) (MPa) | (mm) (mm) (mm) (mm) (kN) (MPa) | (MPa)
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1 700 228.12 | 130.2 34 325.88 | 218.33 | 1338.06 | 81.89 | 204.94 | 1274 | 127.30
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1355 o0 518 anlie 0590 My, /M, s slocs sl p Sl SPle s y0 goue

Pl Jbo e I 93 Gl (6,14 S 5 gl gous Gilwdae 9 2ok 5l ol gulis 9 Jaua

| P Myx M,y Vix Vuy M., P 2.00% 590> ;0 <l opl B 5
(kN) | (kN.m) | (kN.m) | (kN) | (kN) My ail 1S abadlone (solging dlail, ol 5 0oy
700 | 222.82 | 22.28 | 130 13 10% | 1.041 RO
2 Pu Mu Vu F 14 e €crit €over Y Tu Oaisc OFEA

(kN) | (kN.m) | (kN) (MPa) | (mm) (mm) (mm) (mm) (kN) (MPa) | (MPa)
700 233.2 | 130.06 34 333.15 | 2183 | 1338.1 | 83.18 | 219.16 | 136.25 | 133.53

e | Hu Mux Muy Vux Vuy M.y 8 1.88% sg05 ;0 Sl ol WS e
(kN) | (kN.m) | (kN.m) | (kKN) | (kN) | My a5 aliblons solyriny bul, b 5 oog:
700 222.82 | 34.28 130 20 15% 1.064 o
3 pu Mu Vu F 4 e crit €over Y Tu Oaisc OFEA
(kN) | (kN.m) | (kN) (MPa) | (mm) | (mm) | (mm) | (mm) (kN) (MPa) | (MPa)
700 239.8 131.5 34 342.87 | 2183 | 1338.1 | 84.85 | 237.69 | 147.78 | 145.00
el Py Mx Muy Vux Vuy M, B 2.04% s90> ;0 > cpl B ol
&N) | (kN.m) | (kN.m) | (kN) | (kN) | My Al S aliblons solgrin bul, zuls 5 oog:
700 222.82 | 44.56 130 26 20% 1.083 el
4 Py My Vu E, e €crit €over Y Ty Oaisc OFEA

(kN) | (kN.m) | (kN) (MPa) | (mm) (mm) (mm) (mm) (kN) (MPa) | (MPa)
700 246.05 | 132.6 34 3515 | 2183 | 1338.1 | 86.45 | 255.33 | 158.73 | 155.49
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| R Mux Muy Vux Vuy My 8 3.14% sy 4o Sl ol WS e
(kN) | (kN.m) | (kN.m) | (kN) | (kN) | My a5 aliblone solgrin bul, b 5 og:
700 222.82 | 56.56 130 33 25% 1.105 o
5 Py My Vu E, e €crit €over Y Ty Oaisc OFEA
(kN) | (kN.m) | (kN) (MPa) | (mm) (mm) (mm) (mm) (kN) (MPa) | (MPa)
700 254.05 | 134.1 34 362.92 | 2183 | 1338.1 | 88.51 | 278.02 | 172.84 | 167.41
| R Mux Muyy Vux Vuy My 8 3.54% sy ;o > ol WS e
(kN) | (kN.m) | (kN.m) | (kN) | (kN) | My il S abidlone golging dal, gl 5 ooy
700 222.82 | 66.84 130 39 30% 1.124 Lol
6 l:)u Mu Vu F 14 e €crit €over Y Tu Oaisc OFEA
(kN) | (kN.m) | (kN) (MPa) | (mm) | (mm) | (mm) | (mm) (kN) (MPa) | (MPa)
700 261.52 | 135.7 34 373.61 | 2183 | 1338.1 | 90.43 | 299.34 | 186.1 | 179.51
| P Mux Muy Vux Vuy My 8 3.81% s9a> ,5 <> opl B e
(kN) | (kN.m) | (kN.m) | (kN) | (kN) | My a5 aladlons olginy Alal) gl 5 ooy
700 222.82 | 78.84 130 46 35% 1.146 o
7 Ry M, Vy E, e €crit €over Y T, Oaisc OFEA
(kN) | (kN.m) | (kN) (MPa) | (mm) (mm) (mm) (mm) (kN) (MPa) | (MPa)
700 270.98 | 137.9 34 378.12 | 2183 | 1338.1 | 92.89 326.5 | 202.98 | 195.25
s Py Mux Muy Vux Vuy My B 5.41% sgu> ;0 > ol B ol
(kN) | (kN.m) | (kN.m) | (kN) | (kN) My ail S aladlns golgiing dlul, mml 5 059
700 222.82 | 89.13 130 52 40% 1.166 e
8 Ry My Vy E, e €crit €over Y Ty Oaisc OFEA
(kN) | (kN.m) | (kN) (MPa) | (mm) (mm) (mm) (mm) (kN) (MPa) | (MPa)
700 279.73 | 140.0 34 399.61 | 2183 | 1338.1 | 95.18 | 351.78 | 218.7 | 206.87
e | R Myy Muy Vux Vuy s P 11.33% sga> ;o <> ol B e
(kN) | (kN.m) | (kN.m) | (kKN) | (kN) | My a5 abiblons solyriny bul, b 5 oos:
700 222.82 | 100.27 130 58.5 45% 1.186 el
9 Pu Mu Vu E p e €crit €over Y Tu Oaisc OFEA
(kN) | (kN.m) | (kN) (MPa) | (mm) (mm) (mm) (mm) (kN) (MPa) | (MPa)
700 289.86 | 142.6 34 414.09 | 218.3 | 1338.1 | 97.85 | 381.29 | 237.05 | 210.19
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