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Z v HRhEEM O EhzhE-9, B-10 &
FRETH 2. BHEE A B, CICHNMELZ#HA L
DI E ARFIRIC X B I6 D ERDO SR ETO
EERICFLDHD. kB, HAMELEMLEZY
=DM RUICB Y 2 IEINEE R AN D & KD T Hi s b
B2 x AAEEVTAL y FIAEEOT AL F
MHIE ] ORERR B R D &R DT, Rich @D, AF
RV 2 8 3 2 08 OFRIERIC X 5 iR b Hoig
L, 103%REOREET—HLTW5.

I, FAREIZE BB OWT, KRFEDOZ
LM EHRT S, K7 IORTROEZMx =005
x = 10,000 mm ¥ CHBEITXH 7D OEFESMfTE
g=1N/mm?> Z&{ L7z, ZOLEXDHHbDx I
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BT & 5501 DR & 5 59 A ) 56 O FE & AT i A
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BB ORGHIB W T, B8 D f rd k5
AFIC BT BB 3 Z e BZ W, DY
BHEIS g, foh DEND S x FIAEED T A% TR
L, Hifib, fOEMN»S y HFAEEOTAZERT
22T, HiS b DI FERRICHR f OISO
BRERDD N TE D, BARNICIZHIAE b, g, h
W2 x SR P %, His b, g2y SFfGEQ %

E
T 20(1 - 2)

2 5 vE
I )
LHZNX, 2Dt ZOKHKOENDHIR f DIG
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L7z EDOHISICBIT 2R ESENMD KD
iR T8I 2 x AMEEOT AL y fFAEE D

(37

®2 HiHOTA

KIHIAIC B 2 5] O BB D W TAFHD ﬁfﬁf A B c
ZUM IR T 5. K-8 OHiM b O x FFEERT] (x1078) 3.98630 171574 -0.96194
@?‘é%%ﬁ‘(%?gf% 7:@@:?&: (32) VG%‘K). Ehéﬁi%ﬁ f‘ﬁlzfg% 3.98631 1.71574 —0.96194

P — - - E=3 = X
AL TR ET o L. 0L EOFRERTT VO X7 % -28x107* [ 1.7x107% | -1.5x 1073
-1 BHRUOTH £®-3 Histh

faf BV 1 A B C faj B AV 1 A B C
jiq%fﬁ 3.98281 1.70716 -0.957129 %Z%EEE 5 7.96948 3.43171 -1.92386
(x107%) (x10-*N/mm?)
Eiﬁlﬁifi 3.98283 1.70717 -0.957109 E€f¥?ﬁgg 5 7.96906 3.43151 -1.92387
(x10-8) (x1073N/mm?)
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faf BV 1 A B C
zi@i 5 8.95645 3.83058 -2.14736
(x107°N/mm~)
%%ﬁi 5 8.95753 3.83171 ~2.14818
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HE 7% —12%x1072 | =29%x1072 | —3.8x 1072
=5 MEFRHE
Young % (N/mm?2) | Poisson Lt
Eili| 2% 10° 0.3
arvZzy—h 3% 10% 0.2
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INFLUENCE LINE ANALYSIS OF FINITE ELEMENT MODELS WITHOUT
MODEL MODIFICATION BASED ON THE RECIPROCAL THEORY

Isao SAIKI, Ryohei MITSUI, Kaoru YOKOYAMA, Toshimitsu SUZUKI
and Tsuyoshi HASHIMOTO

In the design of structures subjected to moving loads, such as bridges, the influence line representing the
response of stresses at a point of interest in terms of the location of the load is essential. To obtain the
influence line for a finite element model requires the same number of analyses as the number of nodes on
the surface to which the load is possibly applied. On the other hand, some methods based on the Miiller-
Breslau principle, which enable us to obtain the influence line by performing the finite element analysis only
once, have been proposed. However, the methods require modification of the finite element model which
increases the preprocess cost because it is necessary to provide a discontinuous displacement at the point
of interest. Hence, this paper proposes an analysis method for influence lines that does not require model
modification and can be easily implemented in any finite element codes. The proposed method is based on
a reciprocal theorem applied directly to finite element discretized problems. The validity of the proposed
method is confirmed by comparing the influence lines obtained by the proposed method with the results of
the conventional finite element analysis with unit load for plane stress and three-dimensional problems.
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