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About “STERA 3D~

Seismic analysis of reinforced concrete buildings
— 3D elastic modal analysis,

— 3D nonlinear static push-over and cyclic analysis,

— 3D nonlinear earthquake response analysis.

Visual interface

— STERA 3D has a visual interface to create building
models and show the results easily and rapidly.

Free software for research purpose

— STERA 3D is distributed for free for the use of
research and educational purpose.

~ree download from
http://lisee.kenken.go.jp/net/saito/stera3d/index.html




Element Models
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Base Isolation

Nonstructural Wall - Masonry
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Nonlinear shear springs
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Modified Takeda Model Origin Oriented Model



Column

Y-Z plane

X-Z plane
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Nonlinear Bending Springs
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Nonlinear Bending Springs

Wall
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External Spring

(tension)

(compression)




Base Isolator
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Nonstructural Wall

Nonlinear Shear Spring

Poly-linear Slip Model



Resistance envelope for plain masonry walls

Maximum shear resistance

: the area of horizontal cross-section of the wall
- the shear stress distribution factor (=//1)
: the tensile strength of masonry

: the average compression stress due to vertical load

Ve ¥, Y. y

M. Tomazevic, Earthquake-Resistant Design of Masonry Buildings, Imperial College Press, 1999



Resistance envelope for plain masonry walls

Effective elastic stiffness

< 64,

ky =

1.2h] 1+ a’G(k]
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h  the height of the wall

[ - the width of the wall

A, : the area of horizontal cross-section of the wall
G : shear modulus of masonry

: modulus of elasticity of masonry
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: =0.83 for a fixed-ended. =3.33 for a cantilever wall

M. Tomazevic, Earthquake-Resistant Design of Masonry Buildings, Imperial College Press, 1999



Resistance envelope for plain masonry walls

Resistance envelope for plain masonry walls™*
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M. Tomazevic, Earthquake-Resistant Design of Masonry Buildings, Imperial College Press, 1999



Example of calculation

50kN
23cm
300cm
| Masonry property
400cm Compression strength f,=3.0MPa
Tensile strength f;=0.15MPa
(kN) O E = 3000MPa
G = 1200MPa
161 Q}, ............................
113 QC ...... A T
97 O/ 1/
k.
' (mm)
j/C 7/ j/u 7/



Study Plan using “STERA 3D”

« Mathematical model of resistance
envelope of masonry walls
— plain, confined, reinforced masonry walls
— masonry wall with openings
— out-of-plane behavior

« Comparison with experiments

— static test
— shaking table test

 Analysis of typical masonry buildings
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