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Here are presented the effects of a wall built between two frames on the behavior of a structure,
and the shear forces carried by the wall, when the structure was subjected to lateral loads.

The kinds of structures calculated were of 24 types and 1, 2, 3, and 5 story structures, some with a
wall in each story and some without.

The analysises of the frames were executed under various conditions, in which the positions of the
wall, the numer of the story and the rigidities of the foundation etc., were varied.

The technique of numerical analysis for the framed structures with walls and slabs is based on the
displacement method using the stiffness matrix.

The wall is idealized as a single structural member which has four nodal points at the corners of
the wall. Similarly, the slab is idealized as a member with six nodal points.

The results obtained were as follows;

When the structures were subjected to lateral loads the wall had considerable effect upon the be-
havior of the structure. Severe torsion occured in each story when the wall was located eccentrically
in the structure.

The shear forces carried by the wall in each story had values of over 80% of the total story shear.
Moreover, cases often occured in which the values were of more than 100%, and at such times reversed
shear forces were caused in the columns of the story.
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Fig. 1 The wall built between two frames
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Fig. 2 Shear wall model

LT 1ISS 3 AEE (x, 2 FAOEMNSB LUy #hE
DoEER) 2EANE, 4R TREINSEORM
HERE, KRATEDLINDIRTTH 5B,

P, Ka Kaz - Kaiz 0.
P K : é
L3 .bl : b (1)
P, : : .
Py Kgg wooeee Kaig, 04
2T
Xi u;
[P} = Z; , {8:) = Wi ,
Myi 0 yi
Ky
! K; b= K,
KMYJ'

X, Z, My : &4 x, z FAOHRAB LV y @E O O
MmE—A Vb
ww, 0y &4 x z FAOHSENS LUy #EY O
iR EEA
22, tRO K| D&FIOEHE Kijl &, HHHA
T, H2—D2DHMIIOHBMNOEEER 252 12BEIT
EMpICE ~ENH (KND) 2R3 33T TH S, Bk
DZOBRERIINT 200, BARMEE LU TE-
TWAHR)EMLBHERRETHY, BREREICE
DABIIKDBZENTED, FRICER-20)0 &
KEREBERICHEL, Ny FHEz—DOFEEEL, (12
X12) OBROEAHRIM~ M) v 7 AERDBTV S,
PlEoB&R, BOHEICEEBICHESB<BESICLE
HT&5, COMBEIRAEAS TOMETHY, 0B
EO(1ROFRS, HREMOARE

Y; Vi
{Pi} = M, ’ {8t = 0 (2)
Mzi 0zi

Y, Mx, Mz : &4 y HFEOESS, x, z @E D OHfiR
E—AVE

v, 0x, 8z &4y HEOHEEN, x, z #EH Y OH

=N |

COEAARAMET MY v 7 R (12X12) LERERE
IEORDBZENTE B,

Do 2 BEORME< b)) vy 7 22BEREEHIEIC
&0, 1N 6 HEHEDRORIME< hY) v 7 X (24X24)
PRETHIENTE S, BB, BANEENNEEND
KHITERELTNS,

VYHEEBADOR S 7%, D EOBNKFICE» NI
LEEBETHY, R—FIEICLORME< MY v o7 ARE
REBIENTEB,

T, BE YR, R-10A5 T 3higoi
LGCROATTEELN, TOHETIIHIEHLSH
KE- 12581, HEBEOEB TS ORINSE, DR
», 23L&k E—KDOATTEL, 6MEER>—E
MELTHRA I EEL, 6@RATTORIME~< M) v
7 AOERFM I, (1)R% 6 MimFAcEEThIERLS,
FORER, (36X36) DASTORM< LY v o ANE
bhb,

DE k0B ok REHORIE~ MY v 7 REER
Aehid, BEMLEE LTORSER2ES &0
TE, Bxoh - EREMGO L &R, EHAEA,
DVWTEEMDIENZRDBENTES,



BHBILEKXFYH H35% (1983) 227

§3 M HF M B

SEREYOFHEBEOHE LR T H 120, 3BOY
EEESHRRE U, ZBOEREULTIEKE-3ITRL
726 Type 2&%, #£-10198EE, cofizcBorzn
B4 (L5 R, 48, 1BCEMCEDS 554 (B)
Bl £, & Type KW U THBEONEIZN- 4,
R-2O4EHEEL, L=4 ~ 6 mIZEERHE %R H
LTW3,

M OTEFRE- 30ROV EL, BEEHE—K
MEEHLTWS, PRBZEREL, L=0mDELS
bithe OHBD 728, HTHFERELTVWAE BFIZ15m
DHOEEEE ULITORERIZFH D 52 0R Y 156
KT ERTH 5,

HMOY v JEBIE T R T E =21 X10%kg/cf & L% *

(@]
@)
m

Fig. 3 Analyzed model types

Table 1 Types of analyzed structure

B |5 | BAEE || B | &5 | BRER
1 | A 1 5 | L [1,2,3,4,5
2 | B 1,2 M 5
C 2 N 4
D 1 0 3
3 | E 1,2,3 P 2
G 3 0 1
F 2 S | 2,3,4,5
H 1 T 1,3,5
I 2,3
J 1,2
K 1,3
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Fig. 4 Position of walls

Table 2 Position of the wall
i 5 0 1 2
H(m) | 0 1 2 3

—

Table 3 Assumed values of member (cm)
¢z, ly | Height | Column | Beam | Wall | Slab

600 350 60X60 | 30X60 | 15 15
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Fig. 6 Nodal point displacements v in Y direction
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Fig. 8 Mean values of rotation angle
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Fig. 9 Nodal point displacements in X and Y direc-

tion
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Fig. 10 Deformation of structure
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Fig. 11 Relative story displacement in each type
(i =3m)
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Fig. 12 Ratio of shear force carried by wall and col-
umn to total shear force in one and two story
frames
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Fig. 13 Ratio of shear force carried by wall and col-
umn to total shear force in three story frames
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Fig. 14 Shear force ratio of wall (1; = 3m)

BoOfELANN

KENSBFEE n= H1AOEHTANS

EEETNIE, K-14TH D& bBEOABEANNSD
W IType 3 EEEDHE
n =9.85

L5, ZOMDEEE, BOAHTARDEAZVLOD
T, nfEEEHITKENS
L*3mOBEOEOAEBELAKNE, AIK-12, 13
THLPEEHIZ, BUHAIODT — 2 VOB FAHBIZH
HPEERVT, L=3mDEEEAKHHLIOAEL,
U7, ZOBEDnBHOERIILDH LWV,
—i5, FEEOKFEHSEREIZKIO EEEZZ 500
HLEBbhs,
PbtodiEeEsigh L @< EokFhTERE, —
BOFIZODVWTEHLAR L TEHWZOMPK-15TH 5, D
WEORBEBST AN N 2RZDT Y, HTHLLL &

Fig. 15 Shear force ratio of column

*XORKMH1. 02 BIHE, Tabs, BEHCAKNPET 25813, NOBRSLETH S,



BHBIRAFF] H35% (1983) 231

I, PEVOHEHTADEERL, »2, JZOMHEEY
BOKEV, EKIZG Type D3IETIE, FAAD 3
DltogetAlhnEL TS,

H-16iERNOKER, BETIHELEAFTAOE
AMINERRUIbDTH S, COBERIEHOREIE
HEORBICRES SRV, THOAE 3R, A&
HBUTEEALERELEZ->TBY, EREOBESER
B, BXRAEANOEESDETHHIEERLTVS,
7B, MTIXE, Ei, F,Z0iE2EKL V5
CNHIETRTKOMBHOBITA-TWVWS,

Fig. 16 Shear force ratio in X direction carried by
column because of torsion
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Fig. 17 Relationship between mean displacement and
spring constant of foundation
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Fig. 18 Effects of spring constant on shear force
ratio of wall
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Fig. 19 Effects of wall thickness on displacement
and shear force ratio
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load in X direction
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