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A Study on the Safety Assessment Method
of the Adversiting Pillar Tower on the Penthouse

A A At
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ABSTRACT

In this thesis, the safety assessment method of the adversiting pillar tower
on the penthouse were studied. From the structural analysis results of the
adversiting pillar tower, the bending stress, the shearing stress and the axial
stress were calculated, and these member forces were applied to the safety
assessment of the adversiting pillar tower and the penthouse, respectively,
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Fig. 1 Modeling of the adversiting pillar tower.
3. 2. BEEA
B ApgME Fug FFRE FRIYNA ASEE GHEAL dHNA A

Z3 el AP ARgsle] Altslgd. Fug TERE dWEAL Table 1
o #o
Table 1. Material property.

M[eyr;l;)er Vertical member H&ggﬁgl rgé%n&?r’ I-beam menjber
| A [m’] 0625x10° 0.384%107° 0.321x107

I [m4] 0.25545% 107" 0.92608>\10“Z 035732x 107

I [m] 0.25545%10™° 0.92608> 107 027336107

As [m] 0.325x10™° | 0.200% 107 0.126%10"

Member - 181 ~451 -

number 1~180 477~1789 451~ 476
[Note : A is area, s, [22 are inertia moment, As is shear area.]
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F0g vx2E AFe FERAMA AFHow Avsdc gu Fuds 3
wgel RS gAersla rERAle] FEE 13Me /M

3.3 2 ¥F8F
Bagt i AeEs TS the-Ald ostd AlMslgn
p = %pr VAXCXG

G714, pi= BARAY Lgse ¥
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3.3 3. dxxg

B oATeNE By FREY 7R
2 zgete] FxyAel A £ 3= Ao

Load Case 1 @ A5

Load Case 2 @ §3lF 1 (FE(-XF)olA] EEHXF)o2 nigdo] K= Z¢)
Load Case 3 : E3l5 2 (BZ£GHX2)d A 1( X502 ulgo] Bz AH$)
Load Case 4 @ &35 3 (5Z(-YE)HAM MEGHYE)O E nlglo] e A9
Load Case 5 : 35 4 (ME(+YZ)A] FZ(-YH)0 2 upgdo] 1= 29

Load Case 6 : Load Case 1 + Load Case 2
Load Case 7 : Load Case 1 + Load Case 3
Load Case 8 : Load Case 1 + Load Case 4
Load Case 9 : Load Case 1 + Load Case 5

QDOO\]@(N-L;Q:[\LH
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Table 2. Results of structural analysis.

Member Vertical member Honzont?d I-beam member |Diagonal member
type membel ,
Member Load | No. of [Member| No. of |Member| No. of |Member| No. of |Member
force | case |Member| force |Member| force |Member| force |Member| force
1 #111+0.00; 0.011 !323+1.65; 0.001 [467+1.87] 0.271 [622+2.79] 0.003
M %6’ 5§+0.58 0.092 1303+0.00; 0.030 i470+1.36; 0.634 1633+0.00/ 0.013
(T - : m] — 7 ; 86+0.001 0.128 303+ 469+2.50  0.276 |6
MS 126+0.00] 0.148 0577
9 | 194+155| 0114 |46 1691+0.00]  0.034
1 323+0.00| -0.003 602+0.00| -0.003
6 |. 303+1.53] -0.032 |: 1685+2.69| -0.013
[’I‘—MmJ 7 1 96+0.58; -0.083 |305+0.00] -0.022 [465+0.00] -0.321 [692+0.00] -0.012
8 | 26+0.00 -0.619
9 1 86+0.00] -0.129 '194+0.00] -0.114 469+2.50, -0.472 |5
_ 1 1136+0.00f 0.028 323+0.00; 0.006 470+0.00] 0.564 [749+0.00| 0.006
¢ b 1140 0.044 [470+0.00] 1685+2.60] 0.013
[TEm] F? 86+0.00| 0.363 303+000 0.031 (465+0.00] 0.560 ‘§92+0.00 0.012
.8 126+0.00 1 |4 0506|692+ 0634
[ .9 1111+0.00; 0.400 194+O 00{ 0.150 |470+0.00] 0.760 [691+2.69| (.033
I 1 111+0.00] -0.889 1323+0.00} -0.234 475+000 -0.475 |602+0.00| -0.493
p ‘h_b 6+0.58] 2531 |397+0.00] -1.361 750006 375 1609+0.00| -1.566
[Ton] 7 6+0.00| -2.349 |384+0.00| 1.063 457+000 -0.651 |608+0.00{ -1.276
8 1 96+0.00] -5.725 1235+0.00| -1.814 458+0.00| -0.606 680+0.00 -2.179
9 | -0.663

[Note : M is bendmg moment, S is shearmg force P is axial force]
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Table 3. Safety assessment result of bending stress.

Member No. of M ¢ Oa
type Load case member | [T -m] | [kg/cm®] | [kg/cm’] Safety
Vertical member 6 11+0.0 0.165 1169.113 1900 ' OK
Horizontal member 8 193+0.0 0.116 1751.085 1900 ;, OK
I-beam member 6 469+2.5 1.269 447.483 1900 O.K
Diagonal member 8 533+0.0 0.045 679.300 1900 0K
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Table 4. Safety assessment result of shearing stress.

Member Load casei No. of | v ; ¢ | Safety
__ lype i — | member | ::[’I‘on] (kg Lm] [kg/c !
\ utu al membel ; 6 S 1+ 00, 0433 Q.QSQ,”;M}JQOV 0K
vH(n y;Qx}k;_l 1__nembe1 8 193+155 ‘,Q,-_b) 1039583 0 1100 ¢ OK
| I-beam member 6 470+ 00 ¢ 1422 1 44271 | 1100 OK
Diagonal member 8 692+2.69 | 0034 | 8854 | 1100 OK
Table 5. Safety assessment result of axial stress.
Member | . No. of P o 1 -
| type jload case.ember _[Ton] _[kg/em’] [kg/cm} Safety
| Vertical member ! 9 101+0.0 + 6341 1 1014560 @ 1900 OK
Horizontal member 9 234+0.0 @ 1962 510938 © 1900 . OK
I-beam member 6 475+0.0 1 1.378 42.902 1900 OK
Diagonal member 9 1 540+0.0 + 2739 713281 ¢ 1900 r 0.K

Table 3~59) W4 g prge #eel AV 2 FPFseld B
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Table 6. Working ulimate load of the penthouse slab.

No. of Load (F), © Load  Load  Ulimaie load | Ullimate load,

nodal @ Dbending moment ! case 1 | case 4 | (L) bending moment
| _point ¢ (M) (D) . (W) 'U-1.05D+1.275W | per unit length

6111519 L F [Ton] 0714 | -17.939 ; -22.123 -2.267
| T MIT - m) -0.009 1.729 | 2.195 0.225
7121620 F [Ton] 0.983 17.302 23093 2.366

Il M [T - m] 0002 | 1728 , 27206 | 0226 |
¢ .. _F[Ton 0326 | 0105 0476 | 0049
M [T - m] 0000 . 0166 . 0.212 0.022
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Table 7. Safety assessment result of the penthouse slab.

[Ylumetf[ ”;merrrlfth (My) Design [sTtr.er;%th (Ma) Safety assessment
2111 2177 OK
Table 79 Z 3ol A TZ2EY Fdrd #A&HE S FRWEE LA
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