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Bending Analysis of Elastic Shallow Shell Structures
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By Hiroshi Matsuda, Chihiro Morita, Takeshi Sakiyama, Xen Tsuruta and Hirotaka Wakana

The purpose of this study is to develope the composite shell structures fabricated
with shallow panels and cast-in-place concrete. As the first step, this paper
describes an approximate method for analyzing shallow shells including geometrical
nonlinearity. Numerical results by the present method agree with those obtained by
other method. Moreover, it is found from numerical results for uniform distributed

load that shallow shell panels have good characteristics compared with plates.
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ggw v Ag, - h}c(l}—h A (7-10)
B +§f%¥m:%;im;mAQ;;mE= (A - VANy) (1-11)
RS - R L T R (Rt
%‘3—“ + g—g—! - 2k W

R R e Y oy

ANe = “%;%!—ANX ¥ —g;%—ANy s gig; Moo
e

HABERMS A RROMBIEUREBEOLERIC L TRD S &N TE 5. FREBL TR
QLERBZHHOATLBLTEY, RBEOOBELE-ALCELCTHS.

Mpis = dg(: { ) apisradkrso  + ggo bpiszallsos | + Adpis (8)

=0



Cplku=YP2R;kQ+“Yp5+YP.10“Kkn_7p.IZHKKE(KkRXIkn_xSkn)—YP.13uKkn(KkuX2ku—x7ku)

szku=Yp1i;kn+u7p4+qu9Kkn_Yp.11“Kkn(Kk2X2kﬂ_x7kﬂ)_YP.13“Kku(KkuX1ku‘X6kn)

Crana=Yraluakii . xatYeslua
Coaxa=lxa (Yoot (X12.ka-VX13, k) "V petlYe7]

Cosun=lua[Yeatt{X1a. ka=VE12, k) "W Yp7tY o8]

Coera="MYp, 10t7p, 12U (KkaX1xa—Xexa) +7e, 198 (KxaXzua—X7ie)

Corna™Yoot+Yp. 11M{KxaXera~X7ka) +75. 158 (KiaX1xa~Xexna)

Co.11.:a=LaxaYe. 19+Yea (- LKiomatdxaXaws)

Ce.12.x2=Lixe¥e, 12-V01kaYe. 12+ Ypa [~ Kyua il (Xaxa—VXsiwa) ]

Cr.13.x0=L1xale, 11"V 1keYe. 12470 [~ K Hi Tiea (Xsxca—VK axen) ]

Paa=-Bis)isk11.15, PaamBisMlis(Xiz.15-VXiz.15), Pes=—BisMlis(Xis. 15 VKiz.13),

03112815 (2K i5-d 1 5Xm13)
ps,13=ﬁ1j[i;ij_ulij(X5ij_VX4ij)L

b1v.7=-BisM{KisXeis-X7535), P12, 1=0isMKis (KisXais-Xers),
Prz.65=Bist{KisKeisXeis),  Prs.2=8isuKis (KisKzis—X7is),
£13.228: 505 (KisXiisXeis), Pis.e=~BisM(KisXais-X71s).
pra, 7= B0 (K 5X1:5-Xers),

2

0.5

. m

p3,12=ﬁij[E;ij_uIij(XQij—VXBij)]'
Pr1.27Bi M5 {(KisXeis-X715),

Leicester and Ramm

© 4o O Present Method
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Wav

a=10m
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E=2.

v=0.

1=gq
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25m
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3

a4

64Eh*H®

1 e W
=T — dxdy
ab Jodo h
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HMATRERMASAHRRNG-1)~ (7-13) OBBENE MR E S RE Y = VORI N FERTEERT OB EE

DEEERFSHICT BB, K5 OETIRTIIRMMYE (F¥Y) OBREGEE2ET3HEEEP v = A
(H/h=0.625,0.781,1.25) KEAMEELHHT 2 BGOWE -EMEEREORITKRE 2L L bic
5 iRd. A TWaBRRIRTEICADIORASTEHTH Y, H, h(h=0.4,0.32,0.2n, H=0.25m)
AFLE R EOBITERTH D, Leicesteric X 2| B L FRammic X 5 F EMBE 2> LKL T
W3, @R&D, RERXDEE Y = VORMFAFERIBET OBMEERIXED, 12) DR E L
LTWwaleitbhd, Liak-T, KER, REY = VORAEVFETEBITCc T 2BEECEATE
Lb0EEZONS,

7. bk

REy = VERBEE LI ARBEEM~HET 2008 1 BEOEBHUHRLLT, HEEY = LOMIFOR
WU HEROBA T ERNOZEBR BT EXOEMUBEOIHER LD, BEY = VORBHIHER
DEERMELFEERD, CHEESKREY = VOMMENIERESR =S e — RIS IEZRR L.

BB O RD S, AR 2 BMEBRE-RAMEEE > C &, 7, EIIHVWSEI X 38T
EBVWTHEALTROBEE L OBBE S h 3 I EBHESh L,

RPEy = VEBRRUVEEVORKRL E~ORFHEEALBEE IR, v VERBRETHIhIESH R L,
BB ECH L COREBSARTRER B, ERHRBNEONERXFCRET 3 &, FHRHTH
DA XSS THEE Y= VBT B &, JIENRIEFRANNEEGEERY, v VITERT SIS
NRRESBEGEISIRE LR 2 E8bh - 12,

SR, ARXPTHALAREFHCNMAC, Py = VEBEORELERELZRETT 20 BBHH
RERRNZE, £k, 51 XEREORBERERET 3 D OBBRET R EORIFNL 5 2 — s BITE
1o EE b, EBIEEY « VEREEEER L TERNTRASTY, REY = VEREEZHRET S
TeHDREREF— s EERL TV TETH 3.
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