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Long-term Behavior of Reinforced Concrete Wall under Axial Loading
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ABSTRACT The purpose of this study is to suggest a method to quantitatively predict long-term deformation of walls
under an axial load concentrated to a part of the whole width. Four wall specimens were tested and three-dimensional
finite element analyses were performed for these specimens. The finite element models established in this study were
verified from the test results. On the basis of this verification, analysis parameters were selected considering various
dimensions of walls and sectional areca that a concentrated load is acting on, and finite element analyses for these
parameters were carried out. The concept of the effective width coefficient was newly introduced as a method to predict
the long-term behavior of walls, and a function that is able to optimally fit the effective width coefficients calculated from
the analysis results for the selected parameters was found from regression analysis. The found function can be conveniently
used in practice to predict the long-term behavior under loads concentrated to a local area of the whole width of walls.
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Table 1 Test variables

Test variables
W-10 W-30 W-50
Width 100 mm 300 mm 500 mm
Length 400 mm 1000 mm 1000 mm
Loading width 100 mm 100 mm 100 mm
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Fig. 1 Dimension of specimens and gage location

HAe X B =50 HAEHE ALE ZASH]

A8 3ol AL BAS APsA s WAL =
o B A TP 85 43T A b 93 =%
wRe] FAE 100mm olch R WA APASE 33

o] 7}SiRE WA WA vy 1
7150l FtFo] A AvEE &
Huigo] ek AgA Fda) 23

YE vigAelA e A= Fig 13 2ok W-102 24
7F AFEEQ FACl, W-303 W-50 A dA=
B Ho] W30 W-50 AdA e S &S 718t
© 985 sl "t 7tz i TS AEAE A

st gL FASAT.
A ARAAN AL GE AEE S A9
EAgGo R Z4 X6l 100mm Aole] WY olxS
EEEEL

Al et 4 skEg FAE] 913 50 tonf &
#9| spring-loaded frameS AF&3IC) EME & H&%
A AAEAa, AE 28] Al 7R AEA | 2F
120kN9] stgg 7Htdvh. AZ2FEFE A8ty s
ZE @A AL =xsto R gir)9} A A
o, 20°CE FABE F2AA AP Fig 28
HA ol A7AF A4 Egolth

340 | st=2232|E8S| =2 183 X35 (2008)

Fig. 2 Experimental apparatus
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Table 2 Mix proportion

Unit weight(kg/m”)

Fine Coarse
aggregate|aggregate
58 43 187 320 776 1,036

w/c | Fine aggregate
(%) ratio (%) Water | Cement

Table 3 Mechanical properties
Material |Elastic modulus (GPa) | Strength (MPa)| Poisson's ratio
Concrete 21.5 23(at 28days) 0.18
Steel 200 300(at yielding) 0.30
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Fig. 3 Creep coefficient obtained from the test results for
three control specimens( mm) of basic creep
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Fig. 5 Comparison of test results with F. E. analysis results for wall specimens
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Fig. 6 Parameters for F. E. analysis of wall
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Table 4 Effective width coefficient obtained from finite element analysis resuits

f/a, Wa)
la
Wa 1 1.5 2 2.5 3 3.5 4 5 6 9 12 15 18 21
5 1.00 | 0.709 | 0.577 | 0.504 | 0.461 | 0.433 | 0.414 | 0.393 | 0.384 | 0.379 | 0.383 | 0.383 | 0.383 | 0.383
7.5 1.00 | 0.694 | 0.550 | 0.469 | 0.417 | 0.383 | 0.359 | 0.328 | 0.311 { 0.291 | 0.287 | 0.287 | 0.287 | 0.287
10 1.00 | 0.687 | 0.537 | 0.451 | 0.397 | 0.359 | 0.332 | 0.296 | 0.276 | 0.246 | 0.237 | 0.235 | 0.235 | 0.235
15 1.00 | 0.680 | 0.525 | 0.434 | 0.375 | 0.334 | 0.305 | 0.264 | 0.239 | 0.201 | 0.186 | 0.179 | 0.176 | 0.174
20 1.00 | 0.677 | 0.519 | 0.426 | 0.365 | 0.322 | 0.291 | 0.248 | 0.221 | 0.178 | 0.160 | 0.151 | 0.146 | 0.143
25 1.00 | 0.675 | 0.515 | 0.420 | 0.358 | 0.315 | 0.282 | 0.238 | 0.210 | 0.165 | 0.144 | 0.134 | 0.127 | 0.123
30 1.00 | 0.673 | 0.512 | 0417 | 0.354 | 0.310 | 0.277 | 0.232 | 0.202 | 0.156 | 0.134 | 0.122 | 0.115 | 0.111
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