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ABSTRACT

This paper presents the preliminary test

rectangular concrete coupling beams, diagonally reinforced and sub-: ted
ubjecte to

Bppatonic Stk .CyCliC loading, using two different loadi
rates were slow or quasi-static loading, ang fast ing rates. These

high-Stfain'rate loading. Compared to the test r

results of siw identical

tently, but moderatel higher
strengths (less Chan 10%), small lncreases in initial stiffneszIP and(;l no

significant change in .ductility of the specimens. Failure of all specimens was
precipitated by buckling of the secondary reinforcement and concrete crushing

INTRODUCTION

In seismic design of coupled shear walls, the goal 1is to design the
coupling beams such that the beams yield before the walls, thereby minimizing
wall damage. Current seismic design provisions (ACI 1989; CSA 1984) have been
developed primarily on the basis of results from quasi-static tests. The loading
rates for such tests are substantially lower than those corresponding to the
dynamic conditions expected in earthquake vibrations. Experiments to date, as
reviewed by Fu et al. (unpublished), have shown that under dynamic conditions
reinforced concrete members may exhibit brittle failure modes, with less
hysteretic energy absorption. Also, the formation of plastic hinges may occur
at higher than anticipated 1loads, thereby overloading some parts of the
structure.

The behaviour of a diagonally reinforced coupling beam depends prlmarlly
on the behaviour of the diagonal steel. The concrete stabilizes tI}e diagonal
compression bars, but has little additional influence on the ‘behanour of tze
beam (Park and Paulay, 1975). Information from existing literature oOn e
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TR external load was applied
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rests the ldgcqmi_hlﬂaui}ﬂfﬂ' was 30 111{{1/5(_3(:]r or appro};g33 mm/sec. For dynamic
Faster than 1DLESt;€% 5@41t1c Cests. Beams D1 D2 E?telyaza thousand times
monotoﬂlcal}}:, . .:.--qur% D_") and D4 were Suhj&(:te_d i rrever and D6 .WEI'.'E: tE":StE':d
Reams pl, D& ﬁﬂL.Lh were tested with slow or Static loads sed cyclic loadings
n5 were tested with fast or dynamic loads ©ads, and beams D2, D3 and
Table 1. Summary of load history and results of test speci
; mens.
: | m ; S
Beam D?2 D3
L . Wi SO D6
Type of | -
| 1.oa ‘d i [11; b’i b{ C C M M
Rate of
LLoading L S F F S . -
Failure
Loads (kN)
¥ Moments | 307/ 330 3Ll 314 248 303
CCW Moments = = ~329 ~309 =349 ~359
e el R g X L
Note : M — monotonic; C — cyclic; S - 0.033 mm/sec; F - 30 mm/sec;

CW — clockwise (actuator pulling away from beam);
CCW — counterclockwise (actuator pushing down on beam);

To begin each test, the loading frame lower pin, which had a 1 mm clearance
;ith the pin hole, was brought into bearing contact. By suspending the specimens

wit

freely from the actuator, their dead weight, together with the connecting steel
slates. was found to be 40 kN. The starting zero—load and zero—displacement
sosition for all specimens was set at half of the dead weight or *20 kN,

pending on whether the first cycle of load was applied in a clockwise or

counterclockwise direction. Consequently, before loading, specimens Dl to D4
load of 20 KkN.

2 iected to a pre
were suspended freely from the actuator and were subjecte B R A

Similarly, specimens D5 and D6 were subjected to a préload of splacement

squivalent load of #20 kN resulted in a relatively small measured di

. . for individual
sf Betx Therefore, the failure loads :
f between 1 mm and e I8y W unless otherwlse

as given in Table 1, have been adjusted accordingly,

oL o
(D
)

: displacements

During each test, continuous time record of the‘ applle;lhieLos:;m spicimen i

and strains were monitored. The external load aPPI;EdthZ lacements at the beam
measured by a load cell attached to thae actuator. The 4lSp

' f the
. the deformations O
ends, and those along the test region, das «ing a total of 23 linear
concrete core at midspan of the beam, were measure 2 &

: d using
ains were measure
variable differential transducers (LVDT's) . Stetetlacizrd to the main diagonal
twelve electrical resistance strain gauges @
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