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Application of the similar mesh generation method for analysis of tapered beam structures
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This paper presents an application of the similar mesh generation method that divides a given
system into the subparts with the similar stiffness matrix in the FEM analysis of tapered beam
structures subjected to lateral load. A favorable characteristic of this method is its ability to
perform an efficient static condensation of the similar stiffness matrix in the FEM analysis.
Several problems including material non-linearity are soived, which demonstrates the validity
.of the proposed method. These results are compared with those obtained using the finite
element package program MARC
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FT—4 RSBV E TS NIE & DB

Bas RLADHEIM 55 F148 (N/mm)
g’lﬁ I 'EB I gﬂ I[I%{S Oy ) Txy(B)
MARC 20480 2560 10240 20.880 | 3.7331
20 5120 640 2560 18.020 | 3.1309
40 20480 5120 10240 19.452 | 3.5622
80 81920 20480 40960 20.151 | 3.6754
160 327680 81920 | 163840 20.492 | 3.7304
256 1048576 | 262114 | 524288 20.618 | 3.7575
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20. 62N/mm?
() BERSH
3. 76N/mm?
g 1.00N/mm) |
b) & AMITEH
R—13 A5 (1)
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KT, ARDOEHEEN oxI%, MEOEEBOLWIER

Ry RTRTHME-1IARDIEHTHY, BAOE
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HTHa. BEYBEEH, CAWSS & bRtDEIE 256
T MARC ORBRICHELTWHDOMRg25. KIZ, &
EHFERBIEEE - FOEFEHK, FAISHEOBFRER
—4IZRT. SHEBEET HEF A 256 HEFITIE

180 FEFUEL MRV ORBEBLETHS. #-7T,
S HIKBEALBBEOBARES 2 Ca—FOFERD
Zzond. F£i, PRIOIFOFER & BRINTDONT
DI H 2R — 13 (ZRT. FRIEDO T ——HEIT
INEWD, EEIGS, TAMEHE LR T— -0
HEBRLND.
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N U—TM OBHEISH O K@, BLETCERICED
BREVEFNL U~-TIZLAEAMRB N, Kb
TRUESSICEL, fMEERRVEF L U-T O
6 FlelooTWAD. T, FMEMELFEELTVEE 2
FIHE T, RABMBR 6N D, FIFIBRITREY
RERZIEHERS2TVEB. —F, RUIIIIFLTRVAE
ARSI LT, BEISHIEEERLREMEA N
F, TFN U—TM O F BB & OFTR TR & &
NEEL, WIKREL Rotz, Zhik, BIMERMERS &
BHOFBERBTIEAEFPBELEBRTHDIEEZXS
N5, R, BREBETOBEOEN bHL, €F/L U
~TM Tvc¢m=4.343mm, 5NV U-T Tvc=4.366mm
EEDBREIL 006%THY, ITLALEEMBRL,
MARC OfER EB—F L.

3.4 BRI X 0 — IR BT 5 RO
EER~OEBGIE LT, B-5@)FTEFIL U-
TIZ2WT, FEOBWKAE & HIZEENSRBRRL, BN
Waz EELLIEBRICOWVT, HEP ORMZEI XY
BROEBRUVEMRREZEBHLI-LOTHS. EF)L
EregRk-1iI7L, BHWOBHSIT 05m L. 2
B, ERSEILIMARCICLI 2B EEH 20T E L
7o, BEROBKREER, 2KRTMBEICIITS von Mises
DEREHXTH B KRR,

v =+/0.% +6,2 - 6.0, + 31 e (41)
AV, 0v=240MPa THRRTHHEDE L. BRL
FEROBME, BRETAUEOBADIZAB LRV
DOELT, VHBIMD /10 ELEELE. B-1614Z,
MARC IZ L BBFICE > THONLHE - 1T-bAathii
ERBIETHEONLHER (REDO) 7y LT
5. —HBREBES—HEEZ~OERICHISTHI &
X9, B/EBHEIT MARC ORERE LSHELTVWA I &
Bh»rd. BM—-17, REBIEL MARC TN LIBR
BIAARE DR AR LI b DT, MARC TOAHIER LI
AREREZAVCEA® 20 78, BXFHRE 60 EI L L.
®—17 Q@O AERE R TIX, MARC D14 & ot
L THRREZ O @ETROTN B,
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(a) REZITXDBMER

(b) MARC < J 5 RRH7 S 2
©-17 BRRRE@F~— 2 8 : RRER)

E(b)D MARC ORER LB LTH. FERNZY L
MIGERL TS Z EDBbYB.

35 T——%FTD 1 IRTROEY
MUZRBERORITICOVWTRMT 3701, ©—
50 U-TEFAZHANTR-18IZRT & 5 eEER
B LTI R IT 7. EFVETIE, ®—1 LA
E L7, WL, BESMEBEEROTEL(n=a/b)%
7 =0.01, 0.02, 0.05, 0.1, 0.5 L &{L&E~E5Hs—2R
ZOWTITY, HEEOBIMC O N THAEZbLOE
RA~DOIFRREZRAN., B, HBROLDIZEHEE
REROVTEEFAMIOWTHLRBRICEFT 21To7-. FtE
RRER-5IIFT. HEHNFTRDE, #ifE—AY
P =20kN

X —18 1 kfEtrET NV
F—5 B bAmm)

n 0.01 0.02 | 0.05 | 0.10 0. 50
% 24.736 | 20.007 | 14.283 | 10.510 | 4.1870
BEgEsk | 24.776 | 20.036 | 14.300 | 10.521 | 4.1888
132 126.675 | 20.757 | 14.420 | 10.512 | 4.1887
EEEr | 24.746 | 20.014 | 14.287 | 10.512 | 4.1874
©64 | 25.475 | 20.215 | 14.316 | 10.518 | 4.1874
sy | 24.738 | 20.008 | 14.284 | 10.510 | 4.1871
+ 128 1 24.941 | 20.058 | 14.291 { 10.512 | 4.1871
sk | 24.736 | 20.007 | 14.283 | 10.510 | 4.1870
256 | 24.786 | 20.019 | 14.285 | 10.510 | 4.1870
g | 24.736 | 20.007 | 14.283 - -
© 512 | 24.748 | 20.010 | 14.283 - -

(LB - R, TE: $281%)
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