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Table~1 Mixture of Concrete (kg/m
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{cement water | sand | MesS&-)pozzo-
lite 1ith

329 152 177 624 3.65|

Table-2 Test Results of Concrete

) <E Fe Fe slump
specimen (t/cm2)(kg/cm2)(kg/cm2) (cm)
SW7-A 191 315 18.3 9.1
SW7-B 192 321 23.9 |10.o

Table-3 Test Results of Steel

material /SE 2 SUVZ sUb Elongatiqox1
(t/em®) | (t/cm?) (t/em2)| ratio (%)
H-125x125x6.5x9 2106 2.86 4.56 25.5
embedded beam 2049 2.91 4.32 30.8
wire mesh 4¢ 1889 5.46% 5.88 1.9

% the stress for permanent strain of 0.C02
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The signs of tension in axial strains and outside-tension
in curvatures and 44 7 in shear strains are positive, and
these are indicated outside of the frame, in the lowerside
of diagonal lines in thewalls and in the upperside of the
embedded beam. The axial strains of the diagonal wall
members are expressed at 1/5 scale. Solid lines and dots
denote the theoretical results and the directly measured
values respectively.
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Table 4 Shear Loads at Cracking
measured |shear stress |tensile strength /
load Q(t) |To(kg/cm?)  |of concrete oF, | ¢/cft
SW7-a 10 20 18.3 1.09
SW7-B i1 22 23.9 0.92
Axial Strain Curvature Shear Strain
-6 ~6om-1 -6
0. 2500(10-6) 0, 250(10%em~1) 0. 2500(107°)

Fig.l0 Strain Distributions After Cracking
in the Walls (Q=35 tomns)
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The method of indications is the same as in Fig.5.
Solid lines and broken ones denote the theoretical
results and the indirectly measured values respec-

tively. The stress of the embedded beam is expressed
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Fig.1l5 Stress Distributions after Cracking in the Walls
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STUDIES ON EFFECTS OF AN EMBEDDED BEAM PREVENTING
THE FRAMED SHEAR WALLS FROM EXPANSION AFTER CRACKING

by HIROSHI IMAT

This report is concerned with the effects of an embedded beam on the
elastic and plastic properties of framed reinforced concrete shear walls
subjected to shear force. Two specimens of an identical proportion were used
for the experiment,for one of which a steel beam was further embedded
horizontally at the midheight location of the specimen. The effects of the
embedded beam were discussed based on both '"Indirectly Measured Values" and
conventional theoretical analysis results. "'Indirectly Measured Values"
analysis method is a newly proposed one, where the deformation and stresses
of framed shear walls were analyzed based on the method of least square
theory of error in a manner to best match measured strains and applied
external forces. Since the flow of this analysis method is in the opposite
direction to that of the conventional theoretical analysis method, if both
analyses results were to agree well regarding strains and stresses, it may
be judged that they represent reality.

The theoretical analysis results and indirectly measured values of
framed reinforced cocrete shear walls with and without an embedded beam
are as follows:

(1) Before cracking in the concrete wall panels, the wall panels are more
or less under pure stress state and the stresses of the embedded beam are

negligibly small. So the existence of the embedded beam hardly influences

on the behaviors of framed shear walls.

(2) After cracking in the wall panels, as the embedded beam tends to pre-
vent the peripheral frame from expansion, its tensile stress becomes
fairly large. Because of these actions the shear stress distribution of
column-frames with embedded beam differs from that of the other specimen
without the beam.

(3) The stress-strain relationships of the peripheral steel frame acting
as members of framed shear walls are evaluated as the elastic stiffnesses
of the steel frame.

(4) Hysteresis curves of diagonal wall members after cracking are such
that under compressive stress the curves are almost the same as that of
stress-strain curve of concrete,and under tensile stress those are
idealyzed into origin-oriented hysteresis characteristics with the
tensile strength of concrete as a yielding point.
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