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ABSTRACT:
stories and 14
joint connections), The 4
carried out on a shaking taple.
are obtained:
test; the elasto-plastic respons
mechanism of the cracked joints.
structures of tall building are sty
panels mainly have shear
-uplift deformation. The mathematical

kinds of joint element are established
inputing earthquake record.

-slip deformation

1 INTRODUCTION

The appearance of the

precast concrete
large panel buildings has about one
hundred years history. After the World

War II, the wuse of this industrialized
production building system was enlarged in
Europe and some countries of Asia because
of lacking of appartment and labour.

In China, the first group of this system
was built at the sixties in Beijing. At

seventies some 10-12 stories  precast
concrete large panel buildings  were
constructed and at eighties some 16-18
stories tentative buildings were built.
Their use in seismic regions and
increasing in height require an

understanding of their seismic behavior.

For the typical precast concrete large
panel system, the wet joint connections
are used in Chinese practice. The cast-

in-site R.C. keys in the horizontal joints

are used between the panels. The vertical
reinforcements in the keys are€ pallng, A8
place before casting concrete. 4 tz:
vertical joints, besides to weld the ;tihe
bars at the upper and lower COTNErs 0 e
panels, a vertical bar inserts g
loops which are stretch out
vertical sides of both adjacent

died and

response
y the following results

tests are

esfnf vibration in different stages of
Of damage and the €Nergy - consuming

large panel

e with two

then concrete is casted into the joints,

In order to investigate the seismic
behavior and damage mechanism of the large
panel structural system, three models of 6
stories, 10 stories and 14 stories were
tested respectively on a small capacity
shaking table by inputing the earthquake
acceleration,

2 TEST MODELS AND SCALE FACTORS

Three models were built according to the
typical precast ccncrete large panel system
in Chinese practice. It was taken one bay
and extended half bay at its both sides for
the model building. The plan, elevation
and connection joints of the model dai:
shown as fig. 1. The scale of thelmo :nd
is 1/15. The material of the panels

tions are .cement
routing the conec
fo:tai The strengths of  the
mo .

mortars, steel wires and welding joints ar€
’

shown in table 1 and table 2.

shows the layout of the creinforce-

s ? tvpe of the
' The pretotyp
the panel. "
'ME::i oian.satisfy the Chinese ;ﬁ:thgzzle
gzsign for intensity VIII.
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* Swall custom made lead plates were
attached to evary floor to Increase the
mass indensity,.

d DYNAMIC TEST ARRANGMENT AND DATA
MEASUREMENT

The tests were conducted on & small
electro-magnetic shaking table which f{s
Ccapable of reaching a maximum force of
15000 N in the random mode. Fig.3 shows
the shaking table and the test
Sfrangement. The movement of the shaking
table 1is controlled by a computer, and
white nolse signal and earthquake loading
with variable frequency and amplitude mnay
‘_' input as a model base acceleration.
The tests were conducted using the
Properly scaled N-S component of the 1947
El Centro earthquake and to increase the
qum‘ Step ' step to simulate 1S
different intensity.
_:“‘“ ;—0 fnput the ear
¥ differeat int |
white neise sign intensity
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4 DAMAGE MECHANISM OF MULTI-STOR
CONCRETE LARGE PANEL BUILDINGS

Y PRECAST

The dynamic response tests of the

t
models have been conducted Hebenpe hr:e
the above-mentioned method. The 5 0

procedure and results are shown in

Table 4.

Dynamic response of the b-story
model.

eak value of
acceleration of

Frequencies
stimulated by
white noise (Hz)

it 1is seen that the

ff‘ﬂﬂtncies of the three models decraa::
88 the intensity of the earthquake 1npu

incr - _ decrease slowly
iCrease. The frequencies The reason

From the tables,

for  stiffness degradation 1o::1ns ot
Structures is only because of d on the

acceleratiﬁn .

El Centro Earthquake

Base Roof ;
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lable 6. Dynamic response of the l4-story
model

reak value of Frequencies
acceleration of Stimulated by
El Centro Earthquake lwhite noise (Hz)

No.
Base |[Roof P-a,/a. g, . fa
input’response
B e 0 [18.5]81.7]176.6
2 0.40g| 0.92g 2.2 [18.5(77.1(163.0
2.0 1370

3 1.23g| 2.428 153.1
a.758] 2.508 71.3150.3

61.5(128.8
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gtructure.
001
o obsasved duriie o iy h The tests show that the vertical jof
ss the BoEisoutt/ e e kthrﬂuge; the 8Structul€ subjected to H{zi*nui- lht. iy
un st 0 selismic 1.
. whole structur€ would TO€C e | oadin,
e::thquake loading . The rocking action were f"”“df tUrPOTSLB mainly shear s-.Hﬂ
made the horizontal joints to open and action and GI'I mft_zontal joint, shear -’iii-t—j
close .eﬂpeic:ial]y at the ends of the and rocking action were found. FOr hi If
, . . , | 04
jﬁints,:nuifinalty,1jw5vertical steel bar BtrUCth?;CkifheaC:T;1zan;a1 joint ma“:?
" 3 Il . 3 | :
in the Kkey yielded. Pig, ~* shows the ?U?T35?ﬁl twi s as€ on the tegy,
strain history of the steel bar. The ollowing _ | athematical models ?:
of the whole gstructure consider the joints action are suggest G
earthquake F{rstly, Aas shown in fig. 6, the“_pa:-:wfll:
1€ ] 4
are considered as a frq,
e

rocking action

a large amount of the

with openings

consumed
energy, Aand enable the upper parts of the
structure to remain essentially undamaged. with rigid zones, the horizontal joints
the rocking considered as some small tru'sa m;rrt-r-‘:
and the vertical joints :T:

and caused elements,
considered as two small beams. The elast
80~

crushing of the panel corners.

plastic deformation of the diagonal trys,
members simulates the shear slip behw:j
the upper and lower panels. The tﬂaaﬁf
plastic tension and compression defonmﬁi:
of the truss verticals at the ends of fﬁ:
joints simulates their opening and closin
action. The restoring force diagrams u;é
;he truss member elements are shown in
fig. 7. The lengths of the small beams of
the vertical joints are equal the width of
the joints. The bending deformation at
both ends of the beams simulates the

shear slip action of the joints. Thelr
restoring force diagram is shown in fig.8.

For high large panel building,
action was rather Strong,

6 story model

Truss member
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