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Nonlinear Dynamic Analysis of Reinforced Concrete Shells
Using Layered Elements with Drilling DOF

e E of & " A g
Kim, Tae Hoon Lee, Sang Kook Shin, Hyun Mock
2220

of =2oMe HZE3aE dT¥Z9l X 1‘-’r Aok AMEEH Z2IY2 222 E FXE9 #MES 9% RCAHESTOl
oL Rete42Me HYSIHZHEE 2s 48 gH 4247t ABERICE £ B H2n Z3e|E MEMEE Da{sp| 2lste] F4E|Hol El=d
ch M2 s MMl thajAis TE2 32/ o) thek oI, ofF, Hot2@a 232|E ol 2l H22ds _’EE tod 2{sigict olof thst 232|ES| RERHR
ME BHTLRE g AREsilct 3 gy {Z11o} WS S510f 0] =22f Hetiglo} B2

C TCuod=
ZEDE YFxO| HIME SHfAl M

02
>
{o
=loI=
rir
T
T
_.|
T
2
lo
rot
+4»
Rl
>
[gls
[¢]
Hu
-l
o
R
n
>
.
0x
30
r|r
j'i

USsS BT

FR0 - H2232(E 47z, S4EP[E, MEH iMEY, BArd, B0 SHHY
ABSTRACT

In this paper, a nonlinear finite element procedure is presented for the dynamic analysis of reinforced concrete shells. A computer program, named
RCAHEST(reinforced concrete andlysis in higher evaluation system fechnology), for the analysis of reinforced concrete structures was used. A 4-node
flat shell element with driling rotational stiffness is used for spatial discretization. The layered approach is used to discrefize behavior of concrete and
reinforcement through the thickness. Material nonlinecrity is taken into account by comprising tensile, compressive and shear models of cracked
concrete and a model of reinforcing steel. The smeared crack gpproach is incorporated. Solution of the equations of motion is obtained by numerical
integration using Hilber-Hughes-Taylor(HHT) algorithm. The proposed numerical method for the nonlinear dynamic anclysis of reinforced concrete shells
is verified by comparison with reliable analytical resullts.

Key words : reinforced concrete shells, layered approach, material nenlinecrity, smeared crack, nonlinear dynamic analysis
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