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A Case Study on the Structural Safety Evaluation
of a building with Adversiting Pillar Tower
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ABSTRACT

In this thesis, the structural safety evaluation of a building with adversiting
pillar tower were studied. From the structural analysis results of a building
with adversiting pillar tower, the bending stress, the shearing stress and the
axial stress were calculated, and these member forces were applied to the
structural safety evaluation of a building with adversiting pillar tower.
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Fig. 1 Modeling of the adversiting pillar tower.
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3.

Table 1. Material property of adversiting pillar tower.

Member type Vertical member ‘Hc(l)i:;gg;?l rrrxréinbzerr' I-beam member
A [m?] 0625%10° 0.384x 10 0.321x 1072
Is [m] 0.25545x107° 0.92608 X 10" 0.35732x10™*
Iy [mY 0.25545 <10 0.92608 %10 0.27336x10°
As [m?] 0.325x10° 0.200x10° 0.126xX107

No. of Member 1~180 181 ~ 451, 477 ~789 451 ~476

(Note : A is area, Is3, Iz are inertia moment, As is shear area.]
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Table 2. Load combination of adversiting pillar tower.

Load case number Load

Self weight

Wind load 1 (from '-X’ axis to '+X’' axis)
Wind load 2 (from '+X' axis to '-X' axis)
Wind load 3 (from '-Y' axis to '+Y' axis)
Wind load 4 (from '+Y' axis to '-Y' axis)
Load case 1 + Load case 2

Load case 1 + Load case 3

Load case 1 + Load case 4

Load case 1 + Load case 5
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Table 3. Support reaction of adversiting pillar tower.

Joint Load case 1 Load case 2 Load case 3
b Bz) | MOO | MOY) | F@) | MOO | MOY) | F@) | MX) | M(Y)
support [Ton] [[T -+ ml{[T -ml| [Ton] {[T-ml{[T-m]| [Ton] {[T -m] [T -m]

o —08355 -0.9-033 -0.(1059 —2.1920 —0.(1146 -O.INGOO —5.2905 0.1f04 —O.l~267

i 0.3263| 0.0025]-0.00131 15647 | 0.0195|-0.0875| 546001 0.6748 | 0.1201
93~26, 0. i 756 . ) 0.(1700 . ) —5.327 3 } )
217223 1 49501 13217 39718
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Fig. 2 Modeling of the building.
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Table 4. Material property of the building.
Material 2 3 4

1 . . . 5 6
I;rl:)riebrg {Coulm-1) t(:ari)flls) t():a;)flzs) t()z(m:)fl]s) (Coulm-2) | (Coulm-3)
b [m] 0.380 0.320 0.410 0.320 0.430 0.430
h [m] 0.380 0.610 0.560 0.580 0.430 0.510
A [m] 0.144 0195 0.230 0.186 0.185 0.219
I3 [m? 0.001738 0.006053 | 0.006000 | 0.005203 0.002849 0.003379
W [T/m] 0.3466 0.3302 0.3739 0.3072 0.4438 0.5263
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Table 5. Load combination of building.

Load case number Load
1 Self weiht
2 Live load
3 Load by adversiting pillar tower
4 14xLoad case 1 + 1.7XLoad case 5 + 1.4XLoad case 3
4.4. A% 7z 7zHY A3
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Table 6. Maximum member forces of building.

Member property 15 6 9 3 4
number
Member | Load || Member Max. Member Max. Member Max. Member Max.
force case | number mfe mber number member number member number member
orce force force force
1 66+3.00 2.934 | 149+3.65 6.491 | 156+3.75 4612 | 220+25 3.346
-Moment 2 66+3.00 1.482 | 149+3.65 8.591 | 156+3.75 4.271 | 218+4.26 3.371
{T - m] 3 30+3.00 0.133 | 152+3.65] 1482 |156+3.75| 0422 [218+4.26| 0.236
4 PR 1
[ 1 } . . . .
+Moment 2 18+3.00 152+7.30 156+0.00{ -6.135|218+0.00| -9. 474
(T - m] } 3 152+7.30 156+0.00 218+0.00
4
. 1 . . 152+7.30 i . .
Shearing | 166-0.00 | 0930 |152+7.30 | 11030 157+1.00| _7.756 | 218+0.00] 7105
[Ton] 3 30+0.00 0.071 | 152+7.30 1.473 {156+0.00 | 0.681 | 218+0.00 0.630”_
4
1 X . X . 6+0.00
Axial force 2 1+0.00 152+0.00 1 858 157+0 00 2.164 {166+0.00 3.490 |
[T - m] 3 18+0.00 137+0.@~}_0 382 1157+0.00 | 0.114 [196+0.00! 0.144
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Table 7. Structural safety evaluation of building.

No. of | Load . . Safety
Member| Strength type member | factor Design strength | Ultimate strength evaluation

Bending - . - .

Y axis |strength by -M 149+3.65| regard Mg = 29539 T-m|M, = 24810 T-m| OK

beam Bending regard _ o |My =37235T-m}; NG

strength by ~M | 192730 [ Gicregarg| Mo = 3194 T m iy =008 T 'm| OK
Bending = . = .

X axis |strength by +M 218+4.26| regard |Mg = 1584 T-m|{M, = 10330 T-m O.K

beam Bending regard _ L My =27630 T m NG

strength by -M 218+0.00 disregard Ma = 18043 T - m My, =17901 T-m OK

Y axis Shearing regard . Vu = 27.216 Ton N.G

beam strength 152+7.30 disregard Va = 23.252 Ton Vu = 17489 Ton OK

X axis 2‘;?;2‘;5 218+0.0 | regard | V4 = 23691 Ton | V. = 17567 Ton | OK

Column | Axial strength 1+0.00| regard | Ps = 251.603 Ton | Py = 250.900 Ton 0.K
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