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Abstract When structural analysis modelling methods of practical fields are investigated, a slab is generally modeled
by a finite element mesh using plate elements and a shear wall is modeled using a shell element or wall element
for 3-D structural analysis. The point worthy of notice in this practice is that a shear wall is modelled using only
one wall or shell element divided by floors and column lines to produce structural models. The modeling method
like this can cause analysis errors according to the type of computer programs in use, and these errors reduce the
reliability of the analysis results. Therefore, to secure the reliability of structural analysis, studies of the causes of
errors and finding reasonable modeling methods are necessary. In this study, the causes of analysis errors according
to the modelling methods of a shear wall, which are used in practical fields, were investigated and some considering
matters for modelling a shear wall are presented to reduce the analysis errors on these analysis results.
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Fig. 2. Classification of shear wall
(a) shear dominated(h/b < 1/4), (b) shear-bending

dorminated(1/4 < h/b < 4),
dominated(h/b > 4)
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Table 1. Element types according to d.o.f combination
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o714, E= B3 A5 (modulus of elasticity, kN/m?)
=5 o] k5L Wl E(moment of inertia of area, m®)

A="HHZ(Area of section, m’)
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Table 2 ¥ Table 33} Zt}

Table 2. Bending and shear deformation according to
shear wall aspect ratio(in-plane)

R 6’) 6b 6t 6‘)/5‘/ 6b /5‘/
1/12 | 3.67E-10 3.17E-08 3.21E-08 1.14% 98.86%
1/9 8.71E-10 4.23E-08 4.32E-08 2.02% 97.98%
1/6 2.94E-09 6.35E-08 6.64E-08 4.42% 95.58%
1/4 9.92E-09 9.52E-08 1.05E-07 9.43% 90.57%
1/3 2.35E-08 1.27E-07 1.50E-07 15.63% | 84.38%
1/2 7.94E-08 1.90E-07 2.70E-07 | 29.41% | 70.59%
1 6.35E-07 3.81E-07 1.02E-06 | 62.50% | 37.50%
2 5.08E-06 7.62E-07 5.84E-06 | 86.96% | 13.04%
3 1.71E-05 1.14E-06 1.83E-05 | 93.75% 6.25%
4 4.06E-05 1.52E-06 4.22E-05 | 96.39% 3.61%
6 1.37E-04 2.29E-06 1.39E-04 | 98.36% 1.64%
9 4.63E-04 3.43E-06 4.66E-04 | 99.26% 0.74%
12 1.10E-03 4.57E-06 1.10E-03 | 99.59% 0.41%

%0, : Bending deformation, ¢, : Shear deformation

Table 3. Bending and shear deformation according to

shear wall aspect ratio(out-of-plane)

R 8, 4, 4, &/9, 3./6,
1/12 | 5.29E-06 3.17E-08 5.323E-06 99.40% 0.60%
1/9 7.05E-06 4.23E-08 7.097E-06 99.40% 0.60%
1/6 1.06E-05 6.35E-08 1.065E-05 99.40% 0.60%
1/4 1.59E-05 9.52E-08 1.597E-05 99.40% 0.60%
1/3 2.12E-05 1.27E-07 2.129E-05 99.40% 0.60%
12 3.17E-05 1.90E-07 3.194E-05 99.40% 0.60%
1 6.35E-05 3.81E-07 6.387E-05 99.40% 0.60%
2 5.08E-04 7.62E-07 5.087E-04 99.85% 0.15%
3 1.71E-03 1.14E-06 1.715E-03 99.93% 0.07%
4 4.06E-03 1.52E-06 4.065E-03 99.96% 0.04%
6 1.37E-02 2.29E-06 1.372E-02 99.98% 0.02%
9 4.63E-02 3.43E-06 4.629E-02 99.99% 0.01%
12 1.10E-01 4.57E-06 1.097E-01 100.00% | 0.00%
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Table 4. Finite elements used in wall analysis

Number of
Program elment dof dof
SAP2000 Shell Thin 6 u, v, w, Ox, Oy, Oz
MIDAS Wall(Plate) 6 u, v, w, Ox, Oy, 6z
neaMAX Wall 3 u, v, 6z
Shell 5 u, v, w, Ox, Oy
sNs Shell Thin 6 u, v, w, Ox, Oy, Oz
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Table 5. Classification of analytical model

Program Model Remarks
SAP2000 SPS .
MIDAS MDW 'NI:AW. })la::; stress element with
rotational stiffness
M
neoMAX I;MVSV * NMS: 5 d.o.f element
* SPS,MDW,SSS: 6 d.o.f element
sNs SSS
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