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Collapse Modeling of model RC Structure Using Applied Element Method

Hoon Park, Chul-Gi Suk, Seung-Kon Kim

Abstract In order to analyze collapse behavior of structure containing irregular and large displacement, many
numerical analyses have been conducted. In this study, using a new method, Applied Element Method (AEM) for
collapse analysis of structures, collapse behavior of model RC structures is simulated. From these simulations results,
displacement of X-direction {or horizontal) and displacement of Y-direction (or vertical) is similar to that of model
RC structures. It is confirmed that collapse behavior of structures using AEM is reliable accurately simulated with

that of model RC structures.
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Fig. 1. Modeling of structure to AEM
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Table 1. Degree of freedom (DOF) for different analysis cases

Case Sample Active DOF

2-D Analysis in X-Z 2-D Multi story frame Ux, Uz, Ry

Grid in X-Y Floor, Slab or Raft Uz, Rx, Ry
General 3-D problem Demolition of RC Building Ux, Uy, Uz, Rx, Ry, Rz

Note. U : translation, R: rotation, x, y, z : direction

No transition elements needed

Fig. 2. Transition of element size

Fig. 3. Partial element connectivity



s} xakart a5

Ekmmn
Normal Springs Sheat Springs x-7 Shear s;r;ngs vE Nor’mai Spw\gs . Springsx Sheat Springsyz
Fig. 4. Connectivity matrix springs Fig. 8. Connectivity reinforcement springs
23 FHME 2 e—= o 7|z Aoz AAE RS 2719l sHgle] FRH
Fig. 62 ELS =& oﬂ/\ﬂ AR FaEgoe sk E39) Baushinger IS 414 183 4= Qlrie

AR A REo| ), 6(a)¥= 2 EC] Maekawa — 5A-& 7FA)5L Qlrk
U5 Hdofrk o] Eﬂ 3 7] HE v wejuE], 221

PEO U &4 A HdE Bol dEgEn o 3. sjMrd
HaEe] mebdos RFE (

r]o

Okamura and Maekawa,

1991). RE PREL Fig 73 Fig, 89 BANE A3 2o

Qo] 79 amel e Pdo] WA il 1x1 AT 35T 5F FRBRK S kot 680 mm,
27] 79 0% thehv], @9 WA o]Fol 002 4 XY E& 800 mm, Y E2 800 mmel A 72
A, Bolth. 78 AYL Table 29F Lo, F2E Az %

Fig. 6(b)o} 7o) Aehgelnl Aghisgutel A AEwe 7)Ee) a7t 41, 2007, u 2}, 2007)9)
2IFE 7Y WY AFOR FI A 8 sleEle] rk
A o]Foll= tH AekgEo] WAt A oR J1AE Fig. 99} Fig. 102 34 i 255 3D AEMS
ok S R ASEEe wd wylolA A Aga 7HEeR g ELS ZRI3E ARt -‘ﬁ‘%%ﬁf& Aol
opge] oJsf AxgEck o oA o RS YU aasR YA &

o] 7% Ristic 9] (1986)°] ofg] AAg mdo]  gaja, FEHT 5719 mjEgs Angs HAsH
AR Fig 6(O)ek 2ok 2] gA A4S B oh 3o i 9 e AR BY A2ET FUst
£, A5} AFef 712]3l Bauschinger BiMg %43 Al Bkglon, Auke LxED FUth 245 T
© A 2ugo) olg] B oRRY WY g v|xsl ZIHER 7HYSISITE Table 32 a4 EH*J TEEE
o AAPETE Bauschinger &7H= 8O HASAE el SAZES UEhliH, Table 4= ELS ZR2 T304
2T QIS VIsh 2ol oFERlE vheld el of Al BaE gl digh Ak=olth
F BARRA R e S oA fur) e EE

< Cracking point G Tension i
o -4 . Gy =BT
o LRLdnmimwd : : // . 7Fvﬂ)
vptue (RV) :‘
Compression | % E
e (3“ o i &
A
Tension . Strain ﬁ::::’lz';:lgg Compression r}v -
(a) concrete under axial stresses (b) concrete under shear stresses (¢c) reinforcement under axial stresses

Fig. 6. Constitutive models for concrete and reinforcement used in ELS



4 AEME olg3t AngadE vy e 23 wu

.890 .
1
|
P
® 2 g8
J Erd— 3
1 (a) Plan view
x @ oy 2
- \ \f
,%.AB_QWQWT T&Q_Q,T
i
! !
@& SN
e N
O <
@0 [os)
- e o
{:'8,% k\g/—
" =
0
= ©
Y I - -
&+ &1 & &
2 b SR S
<t P!
& 4 ® & &
Yo Yoo o
omv ooo [ied
8% % 8 ,
N O | I H Iy
a7 { WS N
Q =
© o
£ © = € o
GRS @+ @+t -
(b) Side view {b) Side view
Fig. 7. Framing plan of 3 stories structure (unit: mm) Fig. 8. Framing plan of 5 stories structure (unit: mm)
Table 2. Specification of structures
Specification
Structure - - - - - — -
Dimension (mm) Main reinforcement Tie (distributing) reinforcement
3 stories 800%800%2040 SWM-A', 4.00” SWM-A, 3.20
5 stories 800x800%3400 SWM-A, 4.00 SWM-A, 3.20

Note. * annealing wire symbol
** diameters (mm)
Refer to KS D3552 low carbon steel wires

Fig. 9. 3 stories structure model Fig. 10. 5 stories structure model
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Table 3. Parameters of the analysis model

Tensile strenath Compressive
Provert Young’s modulus Shear modulus T en,il ¢ ‘Slzienigress) strength Specific weight
perty (MPa) (MPa) (ronst il\}/ﬁj) SHEss (Compressive yield (kg/m’)
4 stress) (MPa)
Concrete 2.610° 1.0510* 3.1 31.7 2,500
Reinforcement 2.010° 8.010" 313107 313107 7,840

Table 4. Statistical information of used elements

Structure No. of Matrix elements | No. of Matrix springs No. of RFT’ springs No. of Frames
3 stories 3,111 167,550 3,841 211
5 stories 5,185 279,250 6,439 211
Note. * reinforcement bar
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