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ELASTIC ANALYSES OF FRAMES WITH SPANDREL WALLS AND WING WALLS

Youichi MINAKAWA, Makoto CHOSOKABE and Toshiharu NAKANISHI

The purpose of this paper is to examine the influence of wall length and wall thickness ratios

on the elastic deformations and stress distributions of the spandrel and wing walls in reinforced

concrete structures,

A procedure to analyze the composite structures is presented.

In this ana-

lysis, the beam theory considering searing deformation is applied to beams and columns, and

walls are assumed to be two dimensional elastic materials, where Airy’s stress function expressed

in a Fourier series is introduced,

The numerical results are shown in figures and tables.
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2
0.,"(.r)=EII—b f f tox s —b/2)dxdxdx+§g—'ib f f b, — b/2)dzdr -+
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+—~( —Tb’y’-i-Sy‘) H+§—;Cy+cc°
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(36 b))z y=—b/2 ERAL TR EES,

bC:

zu—wm=%h§§ﬂﬂ+ﬂ %FJF7§E+CJ

FORLEBAMEICEL THRESANES 2 TVWEDT,

c( )=Qc( )—uc

Type IV)U)*%’—\

My(x)

Nc(y):2fttzy(a s

, Qulx), uslx
ydy+C¢

(y)=6(y)=

6:5(y)=0

=—[Zw {2C\"tanhnry+2C/(nxy+tanhnzy)| cospny

{2D,"tanhnzy+2D/(nxy+tanhnzy) Ismﬁny+iﬂ %(3by —2y%)(F,+Fs)

x), wlx), &%x), &x)ix, Type 1)OBELALTH S,

—2D,"—2D;"(nxytanhnzy+1)| cosp.y

N,y
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T
o
b <+
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A N0(4»Q)&

.

2
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S ESps
I
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y(x -b/2) > ¢
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e T T S S S S-S
1Vb
~ b @
Mb( a)
Nb( a)
Qb( a)
X5 130—EHR, E—BROEFTOISIRE (Type IV)

(36b)

(37h)
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+y' - by>—+(——9y ) F’b]+c (23¢)

(23 ) y=0b/2 BRAL TRAEH S,
Neb/2)=at| Fle | —2C—2C, (naytanhnay-+ D ~(—1/# 4 33| ~2Dy~ 2Dy tanhny + 1)} 1F

LTI

(24 ¢ y=—b/2 ERAL TR EB S,
N—b/2)= at[,,%%y’ —2C,"—2Cy"(nrytanhnxy+1)| (—l)li"+,§%wl —2D,"— 2D nxytanhnzy +1)} (—1)%

(3P )3e e (25¢)
vely ELAcfftT.ry Ec‘icy‘i'ccs

[Z‘,+ 12C,"+2C, (nxytanhnxy+1)} cosg.y
wo N’ 7 acBe
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E

_ 1 _ __2 [(y_b \F:
mZ Tty aﬂci 2D,"—2D.(nrytanhnzy+1)} sing.y aac&[( 3 oY >2a

HE Ly o |+ v+ ce (26¢)

(26 )R y=—b/2 2ZRALTRKEE S,

1 (Fi Fi\) b6Ce .,
vd—b/2)= {ac,gcy(__ﬁ)]_zEAfCC (27¢)
FEOFC%E DRI B L s 252 T0A0T,
c(y)=Qc(y)=uc(y)=Bc (y)=6:(y)=0 (28 ¢)

6. 134, HOESH (BIKHS)

Bl oduiid, Brzndbos LEETEYIC 6 [
HT55DETH, §5& (@, —b/2) IKBITBIEY
ERHOHFICEAEEAIIZELL, 35T &ILLE
lJll‘o

b=—6"(a)=—0.(—b/2) 52
(@, —b/2) ITBITBEKROEAMICNTE R, &
0 -BORAMICEAHEZEHONTRO LI IZEE S,

Txy(a ,G_ b/2) =6,%(a)— 6.(— b/2) 53

B, 30, BD(a, —b/2 2B % x, y FA
BRI, G EAVTRO &S KKE S,

ula, —b/2)=uya)=—udl—b/2)=6-Dv/2 G4

vla, —b/2=vla)=v(—b/2=6-D/2 &3 X6 RO R

RSO N DN ENVL O RKXZ2ES,
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Type 1)
Qo= b5/2) Do+ Qu(a): De—Ny(a) Do—M(— b/2)
+2Mu(a)+M,,=0 (36 a)
Type IV)
N.:—2Qu(a)—Nc— b/2)=0 (56 ¢)

7. EHEAX

1) BREETD7 L — b & DESERAER

BWREAL7 L —-L0Z0ERETHEL 2L
BHBN4DDERNHY, ZDHb 2EXREED
TU—LIZEZEA7 L—LIlET B0 2 B
EHEEL, hdEBEREDBEROMICES&GHR %
12CT%, KW T, BA7LV—LICEBGHESE
AWIICNE 25 2T, BRRICH D B S HFARICE
BHEAROEMTEGRHERNE212TH, ThHRMHR
% Fourler fiUCEBBE L ETET &,

Type 1), IV)
ulx, — b/2)‘=.mZm’,)u”‘cosame%u.,”‘COSamx# uy(x)
(57a)
vix, —b/2)= ,}’%‘)v”‘sinamxz%vb'"coshxﬁ. uy(x)
(58a)
Type 1)
ulx, —b/2)= ”f,v(_,;u”"sinam.xz %,)u.,’"‘sina,,,’x‘; us(x)
(57b)
vix, —b/2)= %v""COSamvx+ v°
E’%vb’”cosh'x+ V"= ulX) (58 b)

Type 1), 1), N)&bic

ula, Y= MZO) u'sinB,y + % u"cosfry+u’

= — (L udlsinfry+ 2 ul'cosfny+uc’)

u0) n'e)

= udy) 59

via, y)=2v"cosB.y+ 2 v"sinbry
o) n'ey
= mzm v cosfny+ ;Zr(r:'; v'sinfey=vdy) 40

2) BROLHASHBEBETHEIDOT
Type 1), IV)

oy (x, —b/2)% 20, sINanx=0 (6la)

Ty (T, —0/2)% 27 "CoSanx =0 (62a)
Type 1)

oy (x, —b/2)= m}:,(e)ay”"coswx+ a,'=0 (61b)

Ty (X, —b/2)% 3 " sinan =0 (62b)

INSDORKDEBED m, m’, n, " xFEhFh
Tmy Tmy Tny Tn EFFALEFNENEEDRHESL
KT 5,

3) Fourier fiBHAAXE T — IR S ¢ 5 12
DIT, bEDEHDOMIDEE KD TR B LR E
<115,

ay(a, —b/2)=0 63)

wy W, WHBEBOREOERERINTHEY, 20
g, 6. X0 - FOEARL TEEINATVS,

DErodE Lo kM &R %288y 5 & Type
1)DBE 47m0t 270+ 2Tma+13 B, Type 1)®
BE 4Tmet 2T+ 2Tm0t+14 fH, Type N)OD#H 4
4Tyt 2Tno 2 T+ 11EE 5 5,

8. MEMTIER

#1412 Type 1)DHBED 0, —b/2), (a, b/2)
KBU S x, y FiAEMORERREEZTRT, (0,
—b/2) IZBEY AENE. WHERAFE L Fourier %D

&1 EREFAEXONFRR

1 Ub(0) [UC0, b/ 2) Uc(b/2)|U(a,bs2)| Ve(b/ 2) |V(a, b,/ 2)
4 0.1797 0.1804 1.3108 1.1978 0.6450 0.5204
5 0.1802 0.1798 1.3040 1.2106 0.6387 0.5354
6 0.1802 0.1803 1.3000 1.2199 0.6349 0.5462
7 0.1803 0.1802 1.2975 1.2271 0.6323 0.5544
8| 0.1803 0.1804 1.2958 1.2328 | 0.6305 | 0.5609
9 0.1804 0.1804 1.2946 1.2374 0.6292 0.5661
10 0.1804 0.1804 1.2937 1.2412 0.6282 0.5705
11 0.1804 0.1804 1.2930 1.2445 0.6274 0.5741
12 0.1805 0.1805 1.2925 1.2473 0.6268 0.5773
13 | 0.1805 0.1805 1.2921 1.2497 | 0.6263 | 0.5800
14 0.1805 0.1805 1.2917 1.2519 0.6259 0.5824
15 0.1805 0.1805 1.2914 1.2537 0.6256 0.5845

FEM 0.1763 1.3287 1.2423 0.5795

EMS IETHAWREKE LTV B, (a, b/2) IZBNT
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DHBERUL 7 HOMIZ 2.1 %, 105 1.0 %, 13
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v(b/2)84 % TH B,

Type N)ICBLTH 100 HTHHRELTH Y,
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b BEXIIEE

I e OKE _IRE—2 7~ b
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