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Ultimate Analvsis of Reinforced Concrete Shear Walls with Opening

CIEE A EE KL

Hu, Nam-Ryun You. Youns-Hwa Kim, Woon-Hak

Abstract

An analytical finite element approach to nonlinear behavior of reinforced concrete shear
walls with opening under monotonic loading was presented in this paper. In order to achieve
the objectives of present paper., the orthogonal anisotropic models for cracked reinforced
concrete element based on smeared crack concept were used as the nonlinear material models
of biaxial state of stress. The stiffness of cracked concrete was evaluated through the
combined wse of lension and compression stiflness models in normal and parallel directions of
crack, respectively and shear transfer effect due to the ageregate interlocking at crack
swrface. The stress and strain of reinforcement in concrete was evaluated using the average
stress and average strain relation with bond effect, based on smeared crack concept. The
diagonal reinforcing bar was modeled using truss element with bond effect. A special
significance of diagonal reinforcement near opening was given to the shear wall with opening
and an effective distribution of diagonal reinforcement was presented in order to give an
ultimate strength increment as well as a crack control.

Keywords : opening, anisotropic model, smeared crack concept, bond effect
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Table 1 Relnforcement ratios and strength properties of test specimens

Speclmen ¥ { kgt};:mg) ¥ ( kgzji?c’fynro ) iz (k:;t{/ycl}xzi"") (kgﬁ%‘m‘? ) (‘kngmE )
S1 0.01028 5853 0.01045 5853 0.01289 3853 36.3 376.3
52 0.01028 5853 0.01045 R853 0.01289 A853 352.8
S3 0.01028 5653 (.02225 5404 0.02744 5404 38,7 374.2
84 0.01028 5863 0.01045 5853 ] - 35.0 335.5
S5 0.01028 5853 (.01045 5853 0.01289 5853 38.2 380.3
56 0.00568 5476 0.01021 5863 0.01259 5863 425 363.3
87 0.01006 5659 0.01023 5654 0.01262 5659 37.3 347.7
S8 0.01006 5659 0.01023 5659 0.01262 5659 38.2 327.3
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Table 2 Comparison belween lest and analysis result

Test Bpecimen Normal force Fy(kgf) Maximum lateral load Fxmax (kgf) Relative ratio
Test (1) Analysis (2) (13/(23
Sl 47,808 69,317 70.002 0.99
32 172.171 94,597 97.290 0.97
33 46.891 99,592 96.190 1.04
34 30,377 39.959 37.830 1.06
S5 46.075 71.457 70.018 1.02
36 46.075 67,991 66.629 1.02
37 172,579 85,219 93,523 0.91
88 46,075 51,987 51.420 1.01
s1 ]
SE+04 LEH05
TEH4 e LE+0S / —
6E+04 L
5 e 2l 2 8EH04 /
= a0t 7/"' ";’ 6E+04
S 3B S 404 /
260 , / :
L B0s } _Am]ys,s_ 2E+4 —— Analysis| |
’ ——Ted ——Test
OEHD L " L 0.EH0 . . . .
0 05 15 2 25 3 0 02 04 06 08 1 12 14
Displacement (cm) Displacement (cm)
Fig. 4 Load-displacement curve for S1 Fig. 5 Load-displacement curve for $3
st 6
SE04 8E+04
TE+04
4E:04 ﬂ sEron /(/-, N
Boror Ep 24
32m04 3 3w /
LE+4 ——Analysis| | 2E+4 [ —— Analysis |1
——Test 1L.E+M ~——Test -
0EH0 . . 0E+0
0 05 15 2 2.5 3 0 05 1 L5 2 25 3
Displacernent (o) Displacement (cm)

Fig. 6 Load-displacement curve for S4
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b} anchored to beam and column

Fig. 10 Diagenal reinforcement near opsning

Table 3 Compariscn of maximum load
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