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Preface

This software is developed for the following analyses of reinforced

concrete (RC) buildings:

1) Linear modal analysis,
2) Nonlinear static push-over analysis,

3) Nonlinear earthquake response analysis.

This software is distributed for free for the use of research and

educational purpose.

Since this software is still under development, the author can not take
any responsibility for the results of this software. It is greatly appreciated to

have any opinions for future improvement.

12 September, 2005

Dr. Taiki SAITO

E-mail: tsaito@kenken.go.jp

Chief Researcher

Building Research Institute, Japan
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Update history

2006/06/25 STERA_3D Ver.2.7 is uploaded.

To save response data to output files, you can select a folder to store
output files. Also, the program, "response.exe", to save response

output is automatically executed from STERA_3D.

2006/07/05 STERA_3D Ver.2.8 is uploaded.

“Error in Shell Command” is fixed.

Program bug for the base spring is fixed.

2006/07/10 STERA_3D Ver.2.9 is uploaded.

Program bug of freezing window in playing a movie is fixed.

2006/07/31 STERA_3D Ver.3.0 is uploaded.

Program bug of unable to change damping factor is fixed.

230 N/mm? is added to the list of steel strength of members. (Because
of this change, you must modify the previous building data.)

UBC (Uniform Building Code, USA) distribution for vertical seismic
load in nonlinear static analysis is added.

The graph of top drift (top displacement / building height) and base
shear coefficient is added in the view list of earthquake response
analysis.

The button to change the color of 3D view to white and black is
added.

2006/09/15 STERA_3D Ver.3.1 is uploaded.

Static cyclic loading is possible in nonlinear static analysis.

2007/02/26 STERA_3D Ver.3.2 is uploaded.

“Error message” appears in case of wall data without side columns.
Zero floor mass is accepted.

The graph of story drift includes base isolation story.

2007/04/03 STERA_3D Ver.3.3 is uploaded.

Ground movement is shown in 3D View.

Static Loading using dominant mode shape is added.

In the option view of dynamic analysis, the mode number for circular
frequency is designated for proportional damping.

Different steel strengths for vertical reinforcement and shear
reinforcement are possible.

Different Yong modulus for each member is possible.

Eccentricity ratio is calculated.
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In Option Menu, you can select 2-Dimension Analysis.

2007/05/10 STERA_3D Ver.3.4 is uploaded.

Black and White buttons are added in both Views.
Ratio of response amplification is displayed in 3D View.
Pause button is added.

Rotation angle at the center of mass is saved in an output file.

2007/07/17 STERA_3D Ver.3.5 is uploaded.

Nonstructural wall is added in the list of elements and the color of
element is changed.

In Option Menu, you can input restrained freedom numbers.

2007/10/01 STERA_3D Ver.3.6 is uploaded.

You can get the time-history response of the designated member.

2007/10/18 STERA_3D Ver.3.7 is uploaded.

You can select the numerical integration method.

Output data is added more.

2007/10/31 STERA_3D Ver.3.8 is uploaded.

Program bugs in transformation matrix are fixed.

2008/05/20 STERA_3D Ver.3.9 is uploaded.

You can set isolation devices in the middle story.

2008/07/10 STERA_3D Ver.4.2 is uploaded.

You can directly input material strength (steel and concrete).
Masonry element is added.
In Masonry and Damper Edit Views, you can set the upper beam

types.

The maximum number of element type is increased to be 30.

2009/01/12 STERA_3D Ver.4.3 is uploaded.

You can change the default values for Column, Beam and Wall
elements by Option Button in the Edit View.

You can select NRB or LRB for the Isolator element.

You can select Hysteresis Damper or Viscous Damper for the Damper

element.

2009/10/22 STERA_3D Ver.4.4 is uploaded.

You can get the energy response in the time-history analysis.

You can set more detail dimension for Beam and Column elements.

2010/03/30 STERA_3D Ver.4.5 is uploaded.

Formulation of P-D effect is changed.
Slight change of output format.
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2010/05/06 STERA_3D Ver.4.6 is uploaded.

You can select 100 member types.

You can select 20 members for output of time-history response.
2010/08/16 STERA_3D Ver.4.7 is uploaded.

You can set “default values” for member type.

You can keep previous member settings after changing floor and

span numbers.

You can select response output for floors, nodes, and members from

Option Menu.

You can select 100 members for output of time-history response.
2010/09/02 STERA_3D Ver.4.8 is uploaded.

You can get the response of side columns of wall element.

When you select the folder of output files, the previous path of the

folder will be displayed.
2010/10/25 STERA_3D Ver.4.9 is uploaded.

Shear deformation at the beam-column connection is included.

For beam elements, the shape of hysteresis model for nonlinear

bending springs can be controlled by option parameters.

For column elements, you can input X and Y direction shear

reinforcements respectively.
2010/11/07 STERA_3D Ver.5.0 is uploaded.

The bug was fixed in case several walls are connected.
2010/12/01 STERA_3D Ver.5.1 is uploaded.

The bug was fixed for yield rotation of nonlinear spring.
2011/01/17 STERA_3D Ver.5.4 is uploaded.

You can neglect nonlinear shear spring by option menu.

You can set the value to amplify the original earthquake directly.

The maximum spans are 30 in X spans and 20 in Y spans.
2011/03/07 STERA_3D Ver.5.5 is uploaded.

The bug for Ai-distribution is fixed.

The definition of mass distribution is improved.

You can analyze L-shape wall or sequence walls.
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Quick User Manual
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READ BUILDING DATA

@ Double Click Jz25%
STER

@ “File” > “Open”

Select an example building “Structure7F.stera”

i Wrera 30 - Stera7Fstere

0w ?

File(F) Pattern{P) Member(M) Option(0) View(V) Help(H)

‘4 PLAN
O T =a <+ O =
Unit: mm

v | A A ¥ E Weight(kN) 7200

Height(mm) | 4000 [ Fl ~lax|o 0 —
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MOVE THE BUILDING

STERA 3D - Stera7F.stera =R EcR =
File(F) Pattern(P) Member(M) Option(0) View(V) Help(H)

0= 7

4 PLAN = so =

O T e+
Unit: mm

@ Click Tl

000 |

Weight(kN) 7200

oo |

Height{(mm) | 4000

to be actual size.

@ Drag the right mouse on the image to rotate the building.

@ Drag the left mouse on the image to enlarge and reduce.
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EARTHQUAKE RESPONSE

STERA 3D - Stera7F.stera (=R [ESR[==<=)

File(F) Pattem(P) Member(M} Option(0) View(V) Help(H)
O ?

4 PLAN
B o eo 4 MODE

Unit: mm Wjﬂﬂﬂﬂﬂ i aC Amp 1.00

STATIC LOAD
Direction Distribution Target Drift

[x ~| A ~| [ws0 ]

View |1:Dr\ﬂ-ShearReIation j

Response Setting =

EARTHQUAKE

File Mame Power

File ¢ | | 10 -]
File () | | 10 -]
Fie@| | [0~

View |1.InputEarlhquake Ground Motion j

MOVIE

RESPONSE
& Mode " Static " Earthquake

" Movie

- aX | a gl tirnmlayBE——

Analvsis iz completed.

@ After the message,

“Response Setting Dialog” will appear.
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File (7) 1.0 -

‘ 1: Input Earthquake Ground Motion j

Wiew

MOVIE

RESPONSE

Mode " Static  Earthquake

0.0 gal

0.0 gal

ARl =ATT N S S R —

| B2 STERA 2D - SteravRstera B 55
File(F) Pattern(P) Member(M) Option(0) View(V) Help(H) \-j\_/ [} « STERA3D V5.0 » DataWaves "*}ll DatalWavesd) 2|
== ? _

E - FLWVITA IS — [l @
Y e Response Setting P 28
— -
B T a4 aTE ¢ BRICAD
Unit: mm g Fon0—Fk || Elcentro40EW
Unit: o[ 2 3| 4| 5| s
L B EET LS || Elcentro40NS
= Elcentro40UD
STATIC LOAD m FAs T =
" - Ny Kobe(EW)
Direction Distribution Target Drift =
_ - |_| Kobe(NS)
[x | [ - [us0 | W TR by | Kobe(UD)
= SIS
i 1: Drift - Shear Relation -
view | H & F—bHL—T
A Saito
EARTHQUAKE e sl
File Name Power 2
F7ILE(N): Kobe(NS -
File (X) Kobe(EW) 10 A ’ ™) (NS)
Bo) | | #rxt
File ()] | [10 +] EE=E

: Select X-direction earthquake data file.

For example, “Kobe(EW)”.

: Select Y-direction earthquake data file.

For example, “Kobe(NS)”.

@ File ()

: Select Z-direction earthquake data file.

For example, “Kobe(UD)”.
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2 EM STERA 3D - Stera7Fstera ESSEoR
File(F) Pattern(P) Member(M) Option(0) View(V) Help(H)
gy = jid
o Response Setting &= 3D [E=3 E=R x5
B T o+ MODE NEID
o+ 2] 3] ] =] o] | s

Unit: mm

STATIC LOAD
Direction Distribution Target Drift

[x ~| A | [ws0 -]

View | 1°Drift- Shear Relation -

EARTHQUAKE

File Name Power

File () | | Kobe(Ew) [10 ~]
File (¥) \ Kobe(Ns) |1 0 j
File (Z) | | Kobe(UD) [10 -

View | 1'Input Earthquake Ground Motion |

|
| ||""\‘l|1"“'\"'|ﬁ||‘!‘ V

MOVIE
= s adhdn
File y ] ‘I’L,. o 'I‘ | 'I'L Jiw
o
RESPONSE

|
= et 0
¢ Mode ¢ static & Earthquake 7 = i 'J\,JI' ‘J“\"‘"“"Ih v

" Movie

® » : Start the response

B : Stop the response

# Amplify the response
¥ : Reduce the response

IR Change the view from double screen to single screen

11
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User Manual
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1)

2)

3)

4)

5)

6)

7)

8)

9)

Basic Assumptions

In a default setting, the displacement freedom of a floor diaphragm is
considered to be rigid for in-plane displacement and free for out-of-plane
displacement. Elastic deformation of a floor diaphragm in-plane can be

considered by the option menu.

All structural elements are modeled by line-elements with nonlinear

springs except floor diaphragms which are modeled by FEM models.

Beam element is represented by a model with nonlinear flexural springs at

the both ends and a nonlinear shear spring in the middle of the element,

Column element is represented by a MS (multi spring) model with
nonlinear axial springs in the sections of the both ends and two directional

nonlinear shear springs in the middle of the element,

Wall element is represented by a MS (multi spring) model with nonlinear
axial springs in the sections of the both ends and nonlinear shear springs

in the middle of the wall panel as well as in the two side columns,

Nonlinear springs are introduced for base-isolation elements or vertical
elements at the basement. Base-isolation element is represented by the

MSS (multi shear spring) model with nonlinear shear springs in X-Y plane,

Hysteresis damper and nonstructural element are introduced as nonlinear

shear models,

The shear deformation of connection panel between beam and column is

considered to be rigid or elastic..

In a default setting, structural damping is proportional damping to initial
stiffness. It can be changed to be proportional damping to instantaneous

stiffness by the option menu.

Other assumptions will be written in the technical manual which is under

preparation.

13
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1. File Arrangement

Please check if you have the following files and folders in the folder “STERA 3D V* *”:

Stera 3D.exe ... Main program

response.exe ... Sub-program for response output
Stera7F.stera ... Sample building

Stera7F(SI).stera ... Sample building with seismic isolation
DataWaves ... Folder of earthquake files

OutFiles ... Folder of output files (empty)

If you change the places of these files, please put save two executable files; “Stera 3D.exe”

and “response.exe” in a same folder.

Stera 3D exe
% Stera MFC Application ﬁ Response.sxe
STERS

% Stera?F.stera % Stera?F(SDstera
T3] | STERA 771l T3] | STERA 771l
===l 152 KB ===1| 152 KB

Dataiiiaves CutFiles

U
U

14
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2. Initial View

Please double crick “Stera 3D.exe”

The left view is “PLAN EDIT VIEW” where you input building plan data, and the
right view is “3D VIEW” where you can see the building shape and its response
after the analysis..

To open the building data already saved, [File]> [Openl], and select the file.

STERA 3D - Stera2 [r=lfE ]

File(F) Pattern{P) Member(M) Option{(0) View(V) Help(H)
Ded EE| 2

4 PLAN
O T =a 4+
Unit: mm

v A ZE|F T weightpey o0 Heightimm) | 0 [ Fl - lax 80

PLAN EDIT VIEW 3D VIEW

15



STERA 3D Manual

3. Setting Element Pattern

Unit: mm

v A FE ¥ ET Weight(kN) O Height(mm}|0 ’?
Ready \
STORY / STORY / \_ CURRENT
WEIGHT HEIGHT STORY

“PLAN EDIT VIEW” starts from 1st floor (1F) of a building.

Please click the place you want to set.
Please click again to change the element. It will be changed in the following order:
< Column (green) -- > Empty -- > Column(green)
< Beam (green) -- > Wall (dark green) -- > Empty -- > Beam (green)
But, in case of the basement floor (BF), the order is changed as:
< Base Spring (brown) -- >Empty -- > Base Spring (brown)
If you select Masonry element, Damper element and Isolator element,
< Column (green) -- > Isolator (brown) -- > Empty -- > Column(green)
< Beam (green) -- > Damper (brown) -- > Masonry (brown) -- > Wall (dark green)
-- > Empty -- > Beam (green)
By dragging your mouse in a region, you can set all the elements in the region at once.
By clicking the right button of your mouse, you can change the element type number
for column (C1-C100), for beam (B1-B100), and for wall (W1-W100) etc.

16
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- To move to another floor and copy or clear the member patterns, you can use the
following buttons arranged at the bottom of the PLAN EDIT VIEW:

i STERA 3D - Stera7F.stera =l e ]

File(F) Pattern(P) Member(M) Option(0) View(V) Help(H)
0= ?

L PLAN [E=N 5=l 58
O T+ © <

Unit: mm

v A | ¥ T|| weighn 7200 Height(mm) | 4000 [ Fl ~lax|o 0 —7

CLEAR ALL PATTERN
MOVE TO UPPER FLOOR

ﬁ COPY LOWER PATTERN

v AL ¥ X

— COPY UPPER PATTERN

MOVE TO LOWER FLOOR

You can check the arrangement of members on the “3D VIEW”,

17
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4. Input Building and Element Information

COLUMN
BEAM
WALL
CONNECTION PANEL
NONSTRUCTURE (option)
s BASE SPRING (only BF)

BTea+ === Fm B ©-

\i— OUTPUT MEMBER
BLACK AND WHITE
MAX SIZE OF BUILDING
SLAB (option)
DAMPER (option)
ISOLATOR (option)

O T =a <+ O =
Unit: mm

N N

{ B srera - - F=mjEen
File(F) Pattg ber(M) Option(0) View(V) Healp(H)
0=
¢ PLAN =8 E=R =T 3D o |[=][=

V| A E ¥ T weihi) 7200 Height(mm) | 4000 [ Fl ~lax|o 0 —

18
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4-1. Input Element Information

COLUMN (@)

Column Editor
COLUMN
Type
Size (mm)

c2 g |8 |6 d1 |40
S

c4 D |0 d2 |40

cs

CE

c7

cs Vertical Reiforcement

c9 corner 4 - |DE =~
c10

cn X-side 0 «|-|D6 =~
c12

gji Yside |0 ~|-|pE -
ci5

™R Shear Reinforcement

(M/imm2)

SD | 295

Copy %side |2 ~| [D6 ~|-@|50 -

Concrete ( N'mm2 )

Fc |24

vside [2 ~| |o6 ~|-@|50 ~|

SD | 295

OPTION

Golumn Option Editor

COLUMMN OPTION

1. Amplification Factor for Steel Strength (0-10) 1.1

19

Please input the section size where d1
and d2 are the distances of X-rebars
and Y-rebars respectively. If rebars are
arranged in two layers, the distance is
determined as the center of rebar area.
For the number of reinforcement bars
and their size, please select the values
from the popup windows.

For the material strength, SD and Fe,
you can input values by changing the
default values.

To move to the next element type,
please click [ADD] button.

You can copy the previous element by
[COPY] button.

Please click [OK] to finish.

The default steel strength used for the
analysis is assumed to be 1.1 times
larger than the nominal strength. You
can change the ratio in [OPTION]

menu.
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Column Editer [=2]

COLUMN

T -sidd .
vpe ize (mm) pesic You can set default values for all

ces | B [600 a1 [40 members by selecting the last

member type “Cdef”.

con D [600 42 |40

o4 Vertical Reiforcement
C95 7. Dialog =25

mm2)

cos Set default values for all members?
ca9 | o5

oo [ ves | _mw |
m xsige [2 ~| [p13 v|-@[50 |
vside |2 ~| D13 ~|-@[s50 -]

sD 295

Concrete ( N/mmz2 )

Fc
24 OPTION

ADD| DK|

20
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BEAM (‘E)
Beam Editor (=]
BEAM
Size (mm)
Type -
g [R d1 [40 sL=- =Tt
et [
o 4 o [o d2 |40 T
o s [150 [
B6
B7
B3 Vertical Reiforcement
B9
610 uP 2 |- [os -] (NImm2)
B12 powN [2 |- [oe ~] sD |205
B13
B14
B15 Shear Reinforcement
B16
B17 2 ~|- |p6 ~|-@ |50 -] sD [z205
R18 -
Copy Slab Reinforcement
1 ~|- |p10 ~|-@ |200 ~| sD |295
Concrete { Nimm2 )
Fc |24 OPTION
ADD oK |

Beam Option Editor

BEAM OPTION

1. Amplification Factor for Steel Strength [0,10]

2. Amplification Factor for Slab Effect [0,10]

3. Stiffness Degrading Ratio [0,1]

4. Slip Stiffness Ratio [0,1]

5. Strength Degrading Ratio [0,1]

6. Ultimate Rotation Angle (Ru) [0,1]

7. Stiffness Ratio over Ru [-1, 1]

.y
-

1117

0oz

0.01

o
e

- Please input the section size where d1
and d2 are the distances of upper
rebars and bottom rebars respectively.
If rebars are arranged in two layers,
the distance should be the center of
rebar area.

- For the number of reinforcement bars
and their size, please select the values
from the popup windows.

- For the material strength, SD and Fe,
you can input values by changing the
default values.

- To move to the next element type,
please click [ADD] button.

- You can copy the previous element by
[COPY] button.

- You can set default values for all
members by selecting the last member
type “Bdef”.

- Please click [OK] to finish.

The default steel strength used for the
analysis is assumed to be 1.1 times larger
than the nominal strength.

The moment of inertia of the beam with
slab is assumed to be 1.2 times larger than
the rectangular beam.

The parameters to control the shape of
hysteresis model are as follows:

The default value of stiffness degrading
ratio in the trilinear hysteresis is 0.5. (0 no
degradation)

The default value of slip stiffness ratio in
the trilinear hysteresis is 0.0 (0: no slip).

The default value of strength degrading
ratio in the trilinear hysteresis is 0.0.

The default value of Ultimate rotation angle
Ru is 1/50 (=0.02)

The default value of stiffness ratio over Ru
is 0.01 (could be negative)
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WALL (‘E‘)

Wall Editor

WALL

Type Size
t{mmm

w2 [0 | [O=—==E]
I

W 4 L

Vg Shear Reinfarcement in & Panel
et 5D (N/mm2)

| =l Jes <|-@fse - [ass

Concrete { Mfmm2 )

Fo |24

w2

Copy

ADD 0K

OPFTION

X

Wall Option Editor

WALL OFTION

1. Amplification Factor for Steel Strength (0-100 - | 1.1
1
1

2. Reduction Factor for Stiffness {0-10)

3. Reduction Factor for Strength (0-10)

X

22

Please input the section size.

For the number of reinforcement bars
and their size, please select the values
from the popup windows.

For the material strength, SD and Fe,
you can input values by changing the
default values.

To move to the next element type,
please click [ADD] button.

You can copy the previous element by
[COPY] button.

You can set default values for all
members by selecting the last member
type “Wdef”.

Please click [OK] to finish.

The default steel strength used for the
analysis is assumed to be 1.1 times
larger than the nominal strength. You
can change the ratio in [OPTION]
menu.

If there is an opening in wall element,
you can reduce the stiffness and shear
strength by multiplying reduction
[OPTION] The

default values are 1.0

factors in menu.
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CONNECTION PANEL ( - )

Panel Editor

CONMECTION PANEL

Type of Connection
+ Rigid Zone

" Panel Zane

7/ |

Reduction Ratio (0-1)

—

Rigid Zone

You can set the ratio of the length of rigid zone or panel zone inside connection area.

The default value is 1.0 (to the member face).

23

Panel Editor

COMMECTION PAMEL

Type of Connection
" Rigid Zone

f« Panel Zone

== TF

Reduction Ratio (0-1)

—

Panel Zone
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NONSTRUCTURE ( = ) (NOTE: only available when you select in Option menu)

Masonry Editor §|
MASOMRY YWALL
Tyoe Size (mrm) Lipper Bearm Type
Hb hrick) nane -

I~ o

hd 2

hit 3 th (brick)

hl 4 th

M ’ I

e

m? Hrm (mortal) [T )
I 8 i}

M 9

f10

m; Cormpression Strength (Mimm2)

h13 Feh (brick o

hl1 4 s !

15 Fcm {maortaly |0

M1E W ¢ :

OPFTION
ADD | Ok ‘

Mazonry Option Editor ﬁl
MASOMREY WALL OPTION
1. Reduction Factor for Stiffness (0-10)

2. Reduction Factor for Strength (0-10)

24

Please input the size of brick unit and
thickness of mortal and compression
strength of these materials.

If there is a reinforcement concrete
beam upper of Masonry Wall as shown
below, please select the beam type

number from the pop-up menu.

upper beam

You can set default values for all

members by selecting the last member
type “Mdef”.

If there is an opening in wall element,
you can reduce the stiffness and shear
strength by multiplying reduction
[OPTION] The

default values are 1.0

factors in menu.
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ISOLATOR ( = ) (NOTE: only available when you select in Option menu)

for NRB Isolator

Isolator,

ISOLATOR

X)

Type of solator

(+ KRB (Matural Rubher Bearing)

" LRB (Lead Rubber Bearing)

&
.:g\-ﬁb:l
A 4

A

Wertical Stiffness

Ky flka | 1000

- You can select NRB (Natural Rubber
Bearing) or LRB (Lead Rubber
Bearing) for Isolator element.

- You can input the properties of isolator
by [PROPERTY] view.

- The default value of the ratio between
vertical stiffness, Kv, and the
horizontal stiffness, KO, is 1000.

- You can set default values for all
members by selecting the last member

type “Idef”.
Property Editor r5__<|

Elastic Spring

Stiffness (kh/mm)

KO il

for LRB Isolator

Izolator

ISCOLATOR

£

Type of Isolator

" MRB (Matural Rubher Bearing)

+ LRB (Lead Rubher Bearing):

£

2=

2

8]

Wertical Stifness

Ky /K0 | 1000

PROPERTY

ADD QK ‘

Property Editor

)

Bilinear Hysteresis

Stiffness (kMmim)
KO 1]
Stiffness ratio Farce (ki)

Kifko |0 Fy 0

25
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DAMPER DEVICE ( ]E[ ) (NOTE: only available when you select in Option menu)

Damper. Editor

{« Elastic
" Hysteresis

" Wiscous

SHEAR SPRIMG DEVICE

Type of Shear Spring

X

Upper Beam Type

none -

1. Bilinear -
1. Cil -

Ko

ADD

PROPERTY

oK ‘

For Hysteresis Damper

Type of Shear Spring
" Elastic

1. Bilinear -

Type of Shear Spring

2. N-Trilinear -

" Elastic

(¢ Hysteresis

Please select damper type from Elastic,
Hystersis and Viscous and its detail
characteristics from the pull down
menu.

If there is a reinforcement concrete
beam upper of Damper, please select
the

pop-up menu.

beam type number from the

You can set default values for all
members by selecting the last member

type “Ddef”.

You can input the detail characteristic
of the Damper in [PROPERTY] view.

Type of Shear Spring

3. D-Triliner =

(" Elastic

+ Hysteresis

™ Viscous 1.0il - " wWiscous 1. ail - ~ viscous 1, Qil =
F=KD ] F-KD ; F=KD .
K Fyloo TR K Fr 7
Ffxl™
] o}
2 o

For Viscous Damper

Type of Shear Spring
" Elastic

™ Hysteresis

3. D-Triliner =
1. 0il -

Type of Shear Spring
" Elastic

™ Hysteresis

1. Bilinear -
2. Viscous -

F=Kui=Clz

i
Ko C

1

NE {
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BASE SPRING (

=

) (NOTE: only available at the Basement Floor, Default is PIN)

Spring Editor

S8
S10
S
512
S13
S14
S15
S16 (¥

Copy

NOMNLINEAR SPRING

Type of Support
" Pin

% ftension)
é o
i -

Monlinear Properties
Disp. (mm} Strength (kN)

Dy |0 Fy |0
Yielding Stiffness Ky = Sy * (Fy/Dy)

Sy |0 *(1/1000)

ADD OK

- You can set default values for all
members by selecting the last member

type “Sdef”.

VERTICAL SPRING

SLAB ( E)
Floor Editor (=230
FLOOR _
Type Thickness
t(mm)
N - 150
F2 |
F3 W -
F4
F5 Concrete (M/imm2)
Fé Fc
F7
F8 24
Fa -
Copy
ADD OK |

(NOTE: only available when you select in Option menu.)

In a default setting, the slab is assumed to be rigid
in plane. You can consider elastic deformation in
the option menu.

You can set default values for all members by

selecting the last member type “Fdef”.
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MAX. SIZE OF BUILDING (

FLOOR [ SPAM

Mumber of Floors

H . -

Mumber of Spans

OKl

Cancel

H,
(X

-

Frame Editor

FLOOR /3PAN

5| Dialog
Clear all building information?

YES MO |

Mumber of Spans

X |2 =
y |5 =

Cancel ‘ OK |

You use this button to change the maximum

number of spans and stories of the building.

For the moment, the maximum numbers you can

select are:
Story : up to 61
Span up to 30 in X-direction

up to 20 in X-direction

You can clear all building information by answering
“YES” or you can keep the same building
information after changing floor and span numbers

by answering “NO”.
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4-2. Output Member

You can obtain Force-Displacement relationship of the designated member.
OUTPUT MEMBER (=)

If you click this bottom, you can designate the output

member. By one more click, you can cancel it.

Unit: mm

6000 5000 2000

Please click the member you want

The member you selected is marked
o] to get response. You can select up

> by a circle. You can see the

to 20 members.

= force-deformation curve for the

member with a red circle.

By one more click, the color of the
circle will change to be red and its
force-deformation curve will be

displayed in 3D view.

By the right click, you can cancel

the selection.
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4-3. Option Menu

You can change default values in the option menu. [Option (O)]

4 PLAN
O =«
Unit: mm

=
© Output

4 1
Weight(kN) 7200 Height(mm) | 4000

<,
I
I
-
1=

m

STERA 3D - Stera7Fstera = ==
File(F) Pattern(P) Member(M) view(V) Help(H)
W=y = 7 Structure |
Analysis » Static tl
3D o= || =] R
Dynamic
L ©

=g X[ d
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OPTION - STRUCTURE

Option for Structure (5]
[1] Freedom
Restrained freedom number |0 EETLE
2467 ... X-direction only
(), 2(Uy), 3(Uz) : lateral freedom 1568 ... Y-direction only
4(Rx), 5(Ry), 6{Rz) : rotation freedom 45678 ... no rotation freedom
7(Gx), B(Gy) : shear rotation freedom 78 . rigid connection
[2] Floor Assumption [6] Passive Damper Element
f* Rigid Floor ™ Flexible Floar ¢« Motconsidered ¢ Considered

[3] P-Delta Effect [7] Isolator

f* Mot considered i~ Considered & Mot considered ¢ Considered

[4] Monlinear Shear Spring [8] Masanry Wall

" Mot considered f* Considered ' Not considered €* Considered

[5] Mass Distribution [9] Young's Modulus (Nimm2)
+ Same for all nodes Steel 205 =000

 Proportion to occupied area

[1]. Restrained freedom number

Please indicate the freedom numbers to restrain the freedoms.

[2]. Floor Assumption

Flexible Floor = slab is modeled as a FEM model to consider in-plane
elastic deformation.

[3]. P-Delta Effect

Considered - P-Delta effect is considered in element stiffness matrix of
column and wall.

[4]. Nonlinear Shear Spring

If it is not considered, shear spring is elastic.

[5] Mass distribution at nodes in a floor

[6]. Passive Damper Device

[7]. Isolator

[8]. Masonry Wall

[9]. Young’s Modulus of Steel
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OPTION - ANALYSIS - STATIC

Option for Static Analysis

Mo, of Maximum Segment
Mo, of Separation of Segment a00
Cyclic Loading

Segment

01 03 05 +oe-
D1 |y '
[ @ 2 @ & & "
D3
b4
D35 02 O eee
DB
o7 O, @3 Segment Numbar
g g Target Drift Angle at Top (1110000}
D10
011 0 (-10000- +10000)
D12
D13
O14 K. A0D

OPTION - ANALYSIS - DYNAMIC

Option for Dynamic Analysis

Dynamic Analysis

Mo, of Separation of Time

Damping

Darmping Type |1,[C]=a[KEI] j

Dramping Factor hl 0.0z -
h2 0.03 -
Mumerical Integration Method

(+ Average Acceleration

" Farce Correction

32

Cyeclic loading is possible controlling
with the drift of the top of a building.

1. No. of Maximum Segment

The total number of segments in cyclic
loading,

2. No. of Separation of Segment
Number of calculation steps in one
segment for static analysis to increase
the accuracy of nonlinear analysis,

Loading program is defined by the
target drift angle, D1, D2 ... D150, at
the top of a building in each loading
segment. To move to the next angle,
please click [ADD] button.

1. No. of Separation of Time

Separating the original time interval of
input earthquake into a smaller time
interval will increase accuracy and
stability in numerical integration,
however, it also increase calculation
time. For example, if the original time
interval 1s 0.02sec and “No. of
Separation of Time” = 5, then, the time
interval of numerical integration will
be 0.004 sec (= 0.02 sec / 5).

2. Damping

Three types of damping matrix are
available:

1) [C] = a[KO0] : proportional to [KO]

2) [C] = a[Kp] : proportional to [Kp]

3) [C] = a[KO0]+b[M] : Rayleigh damping
The first mode damping factor, hl, is
used for type 1) and 2). The second
mode damping factor, h2, is used for
type 3).

3. Numerical Integration Method

You can select the method from the
Average Acceleration Method and the
Force Correction Method.
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OPTION - ANALYSIS - OUTPUT

Option for Response Output [25] You can select response output to
create files to save data.

Create Files for Response Output
1. Floor response

Output of story displacement and shear
force at the center of gravity in each
floor will be saved.

It is marked as a default setting.

* Floorresponse (atthe center of gravity)
i~ Modal response (for all nodes)

+ Memberresponse (for selected ones)

2. Nodal response

Output of deformation and external
oK force at all nodes will be saved.

Note that the file size will be quite
large.

It is not marked as a default setting.

3. Member response

Response of the members marked by
circles will be saved.

It is marked as a default setting.
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5. 3D View of Building

5-1. 3D View of Building

[1] [Default] ( & ) set the ratio between span and story height as 1 and 0.5.

[2] [Actual] ( @ ) use the actual ratio between span and story height using input data.

o— ‘?’ x @ @ I
MOVE / \
ROTATION ACTUAL SIZE
ENLARGE / DEFAULT SIZE
REDUCE

[3] You can change the view by moving the mouse as follows:
- Rotation: Left-click and dragging
- Enlargement and Reduction: Right click and dragging
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[4] If the [Analyze] ( ! ) is activated, by clicking the button, you can make an initial

analysis for getting natural periods and mode shapes.

[5] If the analysis is successfully done, the following message will appear on the screen.
By click [OK] button, RESPONSE SETTING DIALOG will also appear.

fnalysiz iz completed.

1L

Response Setting =
MODE
o 1] 2| 3] 4] 5] ]
STATIC LOAD
Direction Distribution Target Drift
| X | A ~| |vs0 |
View | 1: Drift- Shear Relation ~]
EARTHQUAKE
File Mame Power

File () | | |1.0
File (Y} | |1.U
File (Z) | |1_u

View |1:InputEarthquake Ground Motion j

MOVIE
File
RESPOMNSE

* Mode (" Static ("~ Earthguake

" Movie

RESPONSE SETTING DIALOG
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5-2. Modal Analysis

[1] On the RESPONSE SETTING DIALOG, please click the MODE number from [0] to [6]
to see the view of mode shape and the value of natural period.
[2] On the 3D VIEW, ( .') starts the vibration of each mode, ( L ) stops the vibration

and ( I ) pauses the vibration.

S YA
[3] (#¥) amplifies the resnonse. (. ) reduces the response.
1 33
[4] Slider ( ) changes the speed of vibration.

[5] ( -E ) will save the results into text files.

(6] ( © ) changes the color of the view to be black and white.

[5] Save data
[6] Black and White

B STERA 3D — SteralF.stera
File{F} Pattern(P) Member(M) Option(d) View() Help(H)

=y =] %

Response Setting

ﬂ A ﬂﬂ ﬂﬂ ime = =1 ‘eriod = 1.00 Amp 8.00

STATIC LOAD
Direclign Distribution Target Drift

E ‘j [1: w| a0+

View |1' tift- Shear Relation j

EARTHGUAKE

File Mame

File () |
File () |
File@ | ||

Wiew |1. Input Earthguake Ground Mation j

MOVIE
File
RESPOMNSE

& Mode " Static i Earthguake

" Maovie

[4] Speed

[1] Response Setting
[3] Amplify / Reduce

[2] Play / Stop
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5-3. Nonlinear Static Push-Over Analysis

[1] Please set loading conditions for the STATIC LOAD:

“Direction” please select loading direction from the menu.
1. X 2. —X (opposite to X) 3.Y 4. -Y (opposite to Y)

“Distribution”™ please select a loading distribution along the height of the
building. The load is applied at the center of gravity in each floor.
1.Ai 2. Triangular 3. Uniform 4. UBC 5. Mode

“Target Drift”: please set the target drift ratio which is defined by the ratio
between the top displacement and the height of the building.
1.1/50 2.1/100 3.1/200 4. Cyclic

[2] Please select the response for the lower view window.

[3] On the 3D VIEW, ( .') starts, ( o ) pauses and ( u ) stops the response.

In the upper view, you can see an arrow under the building to indicate the loading

direction, also a progressing bar, and colors of ductility factors (U).

[4] ( El ) will change the view from 2-screens to 1-screen and vise versa.

@ STERA 3D - Stera?F.stera
Filz(F? Pattern(P) Member(d) Option{0} Wiew(y) Help(Hy

0 7
I

B e = MODE

ﬂﬂ ﬂﬂ ﬂﬂ 1< <5 5<U Amp 8.00

STATIC LOAD
Direction Distribution Target Drift

3 | Jrea | oo~

igwy! |1 Dtift- Shear Ralation j

Response Setting

EARTHRUAKE

File Marm Power
[10 ~]
[10 +]
\ [10 ~]

View| Input Earthguake Ground Mation j

RESPONSE

&+ Static " BRarthguake
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@ STERA 3D - Stera?F.stera
Filz(F? Pattern(P) Member(d) Option{0} Wiew(y) Help(Hy

== %

I‘iw Response Setting . .
O W e = wo{ 1° Drift-Shear Relation

e Eiraire Relationship between Story Drift and Story Shear Coefficient
STATIC

orecton  oierin] (Story Shear / Total Weight)

wigw | 1. Drift- Shear Relation -

EARTHGLIUAKE

File Mame Power

| [ ]

File ¢ | | [10 +]
| [0 ]

Wi |1 Input Earthquake Ground Mation j

MOVIE
File
RESPONSE

 hode ¢ Static " Earthguake

" Movie

f T STERA 3D - SterafF.stera
M FilelF} PatterntP} Member() Option® View() Help(H)
1b=dE %
=

9(=)

Response Setting = d _3D g@_gj

O e MODE ) ©
Unit: mm | [o 1] 2| 8| 4| 5] 6] = - m U< 5 < Amp 1.00
oot pamema| 2 Capacity Curve
I Capacity curve for equivalent 1DOF system
Wi izl _

1. Drift- Shear Relation
nie

Member Response

File Mame Power

Fliegg | | [10 ]
File (1) | | 1.0 j
Fie@ | | [to ~]

Wiewy ‘1:InputEanhquake Ground Mation j

MOVIE
File
RESPONSE

 Mode " Static " Earthguake

 Movie

Ready
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f T STERA 3D - SterafF.stera
M FilelF} PatterntP} Member() Option® View() Help(H)
D=l %

1":“"' Response Setting = Lg 30 E@@
O W es N o -

Unit: mm [0 j ﬂ

erl M-0 relationships of the designated member (with O):

Dirgction Disti
X - - both ends for Beam - X and Y at bottom for Column
mk B

Wiews | EB B
1: Drift- Shear Relation
Capatity Curve
il S8

3: Member Response

File Mame Power

File () | | 1.0 j
File (1) | | 1.0 j
Fie@ | | 10 -]

Wiewy ‘1:InputEanhquake Ground Mation j

MOVIE
File
RESPONSE

 Mode " Static " Earthguake

 Movie
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5-4. Nonlinear Earthquake Response Analysis

[1] On the RESPONSE SETTING DIALOG, please set earthquake data:

“File(X)”: Please select earthquake input file for X-direction.

“File(Y): Please select earthquake input file for Y-direction.

“File(Z): Please select earthquake input file for Z-direction (up-down).
“Power”: Set the value to amplify the original earthquake

[2] Please select the response for the lower view window.

[3] On the 3D VIEW, ( .') starts, ( o ) pauses and ( u ) stops the response.

In the lower view, you can see the input earthquake wave and present status.

[4] ( El ) will change the view from 2-screen to 1-screen and vise versa.

[5] ( I.“ ) will save the response animation as a movie file (see 5-5).

[5]

[ STERA 3D - Stera?F.stera
FilefF? Pattern(P) Member(M) Option{0}  Wiew(s? HelpiH

=y =] 7

Response Setting

ﬂ [ A ﬂ ﬂ ﬂﬂ o C T<U<s 5l Amp 16.00

STATIC LOAD
Direction Distribution Target Drift

E BN | [1no0 ~]

Wiy |1- Dirift - Shear Relation j

EARTHQUAKE

File Name

File,00 | | Kabe(ew)

File [ Kabe(rs)

File (Z\| |Kobe(UD) 10 -

Wiew |1: put Earthquake Ground Motion j

i
o fpfatley
||' lll il U'I

T
y =] I,||‘| |\|"*-r"1| “JI “1"‘[!' A

Z 'er"ﬂl "U\‘urqwf'|\ﬂi‘k'l,w'!"~'||,l,-‘|‘,».f'-'.-'
" Mode i + Earthquake 1

" Movie
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@ STERA 3D - Stera?F.stera
Filz(F? Pattern(P) Member(d) Option{0} Wiew(y) Help(Hy

D %

I e TN
r'"; Response Setting = L_] 3D
O W ea = MCDE il JE Y

o1 LI N N - N

STATIC LOAD
Direction Distribution Target Drift

[ =] [t | [rron <]
View |1 Drit- Shear Rel

EARTHGQ

1: Input Earthquake Ground Motion

Earthquake ground acceleration wave in horizontal

File Mame

Freoo | [ioveew | diyection (X and Y) and vertical direction (Z)
File (v} | [wobegy |

Viewr |1 Input Earthguake Ground Motion j / \.ﬂﬂlﬂ‘.‘..ﬁj‘illl
|
MOVIE
",-M,,,
File 'hh I
RESPOMNSE

"‘i\'II‘rJIa‘iJI\'|‘“'1,1|."fa'Ifw!\ﬂi‘“.l"“"llll‘i"\"‘r‘

 hode " Static + Earthguake

" Movie

PNl AY F

fh STERA 3D - SteraiF.stera
FiletF) Pattern(P? Member(M) Option(® Wiew(ld HelpiH)

=y =] 7
Ir- ——————— —— —
r"& Response Setting O d 3D g@@
B e MODE ¥ | O
Urit: mm l o 1| 2| 3| 4| 5| B | Time = IR, 5< 1 Amp 1.00
STATIC LOAD f ' I
Direction Distribution Target Drift

[* | e B R K

Wiew |1:Dr\ﬂ- Shear Relation j

ear] 20 Top Displacement Response
File M

kieeo | [roneny] 1OP displacement at the center of gravity

File v} Kobe(EW)
KobeUD)

3 Orhit of Top Di R
4. Base Ehear- Top Drit

5:Energy Response

B Member Response

RESPONSE

" Mode " Static & Earthguake

" Movie
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fh STERA 2D - SteralF.stera

File(F? Pattern(P) Member(M) OptionfD) Viewd HelptH?
O d %
=

B 1 == MODE

Unit: mm [ ,T j A ﬂﬂ ﬂﬂ

Response Setting

STATIC LOAD
Distribution

Ditection Target Drift
= | A | fuso +]
=]

¢l

10000 B4 Miew |1:Dr\ﬁ- Shear Relation

Cl EarTHeUAKE Y 3 Orbit of Top Displacement

File Mame

10000 B4 File () Kohe(ME)
File (¥} Kobe(EY)
C1 File () | [ obequD)

10000 B4

Orbit of the top displacement at the center of gravity

rhit 0 Tap O ] A

1: Input Earthguake Ground Mo

C1
o4 - Top Drift
4. Energy Response
G Member Response

RESPOMNSE

Fil

" Mode " Gtatic (+ Earthguake

" Movie

>
Ie=1
-
1<

Ready

Zh STERA 3D — SteralF stera
File(F) Pattern(f) Member(d? Optioni} View(d Help(H)

D=EE ?

I S ————

r‘; Response Setting LI d 3D

B e MODE 7 | O

Unit: mm [ ,T jﬂ ﬂﬂ ﬂﬂ [ Time =

STATIC LOAD
Direction Distribution Target Drift

[ R | a0 o]

10000 view | 1. Drifl- Shear Relation =

esthouad 41 Base Shear - Top Drift

File Mame

File 59 | [Keberisy Top displacement and base shear force relationship

Fila ¢y | [kobeEw)
File @ | [Kone@uD)

10000 B4

1! Input Earthguake Ground M
2: Top Displacement Respo
1 3 Orbit of Top Displacerne
r- Top Drift

6 Member Response
RESPONSE

" Mode " Static (v Earthquake

" Movie

F e g X L R —

<,
>
-]
-
Il
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fh STERA 3D - Stera?F.stera
FilelF) Pattern(P) Member(M? Option{@} Viewd Help(H)

=y %

I[I_"‘; Response Setting ﬂ & 3D g@@
B T = MODE -.»_“| # | O

Unit: mm IT A ﬂ ﬂ_ o - - ]
[ 5: Energy Response

STATIC LOA)
Direction Distribution K: Kinematics Energy

H - oA
view | 1: Drifi- Shear Relatig]

EARTH@QUA]
Fie e D: Energy dissipation by Viscous Damper

File ¢ | [Konemisy |
File tr) | [KoheEw) [1n j/
File @) | [Kobe(uD) [10

View

N: Energy dissipation by Nonlinear Dampers

F: Energy dissipation by Frame members

1: Input Earthguake Ground Mo
2. Top Displacement Respaony
3 Orbit of Top Displacemen|
Filgl 4 Base Shear- Tup Drift

E mMember Respnnse
RESPONSE

" Mode " GStatic + Earthquake

" Movie

fh/STERA 3D - SteraiF.stera E@@

FilelF)  Pattern(P? Member(M) Option(D)  Wisw(y? HelptH)
N =) ?

Ir- T ST——

r“ Response Setting = Li 3D
= MODE
Unit: mm l o1 R 5] 8

Amp 1,00

STATIC LOAD
Distribution

Direction

Target Drift
[ | A - I~
wigw |1:Drift- Shear Rel 6: Member Response

cemmal M-0 relationships of the designated member:

File Name

| = both ends for Beam - X and Y at bottom for Column

File i) | [KopeiEwn [10 j/
File () | Kobe(UD) [10

Wi

nput Earthguake Ground Mo
2: Top Displacement Respony
3: Orhit of Top Displacemen

Filg|4: Base Shear- Top Drift
5 Energy Respunse

RESPONSE
 Mode " Gtatic & Earthquake

" Movie
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Format of input earthquake data file

When you prepare an input earthquake file by yourself, please arrange the data format as

follows:
Order Type Information Comments
1st data INT Oor1l 0: Earthquake ground acceleration data only
(ID) 1: Earthquake ground acceleration data and
ground displacement data
2nd data INT Number of data If ID=1, the number of data for acceleration
(NDATA) must be the same as that for displacement.
The maximum value of NDATA accepted is
20,000.
3rd data REAL | Time interval (sec)
(DT)
4th data REAL | Acceleration 1, 2, ..., NDATA (cm/sec2)
and later Displacement 1, 2, ..., NDATA (cm)
Example)
0
750
0.020
-1.40 -10.80 -10.10 -8.80 -9.50 -12.00 -14.20
-12.80 -11.00 -8.50 -8.50 -13.10 -17.60 -19.40
-16.20 -14.40 -10.80 -8.20 -4.20 -6.60 -13.10
-19.00 -19.60 -6.60 3.00 14.10 -4.90 -12.80
-14.40 -20.30 -26.00 -32.50 -30.60 -17.20 -19.70
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5-5. Save Nonlinear Earthquake Response as a Movie File

Generally, it takes long time to calculate earthquake response of a building. You can save
the response of the building in a movie file and later you can open the movie to see the
response quickly.

1) Record movie

[1] On the RESPONSE SETTING DIALOG, please select earthquake input files in the
menu “EARTHQUAKE”.

[2] Please push the movie button ( s ) and write the file name such as “Movie.txt”.

[3] ( .') displays the response. ( L ) stops the response.

1]

o : 1<U<5 =5¢U  Ampi&00

STATIC LOAD
Distribution Target Drift

Direction

3 =

WView |1 ONRY (TR SRR O ‘_pDataWaves
e ElcentrodEW
[ ElcentrodNs
[ ElcentrosnUD
el KobetEwid

File ¢ | [H | ZKobeths)
[ KabeuD}

File 0y | [

File @ | [d 7rindaw [Maviel?
FPULOEERT: |

Wiew | 1:Inpy —

MOVIE
File

RESPONSE

" hode  Static + Earthguake

" Movie
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2) Play movie

[1] On the RESPONSE SETTING DIALOG, please push e | the “MOVIE” menu to

select a movie file.

[2] ( .') displays, ( I ) pauses and ( u ) stops the response.

s STERA 3D — Stera?F.stera

Filz(F? Pattern(P) Member(d) Option{0} Wiew(y) Help(Hy

D %

IF-
r',; Response Setting
O T o = MODE

o 2| s 4] 5] 6] - 1<U<5 5¢U Amp 16,00

STATIC LOAD
Direction Distribution Target Drift

3 | Jrea | oo~

iew |1 Dtift- Shear Ralation j

EARTHGLIUAKE

File Mame FPower

File 0 | | Kobe(Ew) [10 ~]
File () | | Kobe(ns) [10 +]
File @) | | Kobe(UD) [10 ~]

View |1 Input Earthguake Ground hotion j H|"I|\|'\'”F|l‘1‘-"'ﬁi|.‘l||||| f
H !

MOVIE T
Wl

Maovie01 bt Y ‘ |‘| |J Ty

RESPONSE

Hdu'\'l “'wiu f*"ﬂi\ J‘u\,ﬁ-“n‘w,-‘l‘,.«f‘-\

 hlod " Static " Earthguake

&+ Movie
== L (]

Ready \ \

1]
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5-6. Change Analysis

[1] On the RESPONSE SETTING DIALOG, you can change the analysis:

Mode: Modal Analysis

Static: Nonlinear Static Push-Over Analysis

Earthquake: Nonlinear Earthquake Response Analysis

Movie: Movie for Nonlinear Earthquake Response Analysis

Response Setting =]
MODE
o 1] 2| 3] a] 5] 8]
STATIC LOAD
Direction Distribution Target Drift
| X | 1A ~| |50 |
View | 1: Drift- Shear Relation ~]
EARTHQUAKE
File Mame Power

File (%) | | |1.u
File (Y} | |1.u
File (Z) | |1.u

View |1:InputEarthquake Ground Motion j

[1]
MOVIE
File
RESPONSE

i+ Mode (" Static {~ Earthquake

" Movie
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6. Save and Open Files
6-1. Save Building Data
You can save the building data in a file and open it later. The file has an extension “.stera”.

NEW FILE
OPEN FILE

ﬁ SAVE FILE

‘DE-’“E

-—

STl Y Stera7F.stera [E=H =R

File(F) ttern(P) Member(M) Option(O) WView(V) Help(H)
D= 7

4 PLAN S ===
O T = O =
Unit: mm

v | A E|F T weiontkny 7200 Heightimm) | 4000 [7F | s 8 %|ed —
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6-2. Save Results of Analysis into Text Files
To save the results of analysis in text files, you must run another program.

[1] On the RESPONSE SETTING DIALOG, please set the condition of analysis.

"
[2] Please push the “Save Data” button ( ).

[3] Please select folder to save output files.

(2]

D/ BES|
| 31| ©

MODE
1] 1 2 3 4 5 G ime = 0.00 sec 1<U <5 5 < U Amp 1,00
STATIC LOAD
Direction Distribution Target Drift

3

| [ra | Jrs0 ~

Select folder to save output files m
Full path

EER DASAITOVI007_SAITO rograniC ++ 70707 _Stera_F1
Display name

Fil

File 0| OufFiles

Wi |1 Input Earthguake Ground Mation j

. -""|UI' (il

MOWIE
I
T —.---.'-.JL.,} [T 'pu'w
RESPONSE

z «-‘«*ﬂum"'.‘ “'1}1I.ufﬂl|f\|\ﬂi‘h\ll‘-“l“llf’-‘l‘\.-""-\..-‘"-

" hode  Static + Earthguake

" Movie

A ¥

|-axoal ! > um

JJJ

w1
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[4] When you push “OK”, a window appears to start calculation and save output data to the

designated folder.
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In the designated folder, the following files are automatically created:

=]

- —|

- —|

=]

- —|

- —|

——|

- —|

=

data_beam

data_bi

data_column
data_damper
data_spring
data_structure
data_wall
max_beam

max_bi

max_column
max_damper
max_spring
max_structure
max_wall
response_eccentricity
response_sigen
response_energy
response_member(l
response_member(2
response_member(3
response_member(4
response_node
response_structure

=

J

> data_*** structural data of elements or structure

> max_*** maximum response of elements or structure

response_eccentricity: eccentricity and rigigity ratio
response_eigen : natural periods and mode shapes
> response_member01,02,... : member response
response_node : nodal resposne

response_structure - story response

beam : Beam

column : Column

wall - Wall

damper :Damper and Nonstructural wall
spring  : Vertical spring

bi - Base Isolator

structure : Building
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1) “response_eigen.txt”
In this file, the results of modal analysis including natural periods, mode vectors, stimulus

functions are saved.

Natural Period

++  1-mode ++ t = 1.0065 sec
(0.000 5.473 (0.000
XV, Z mode b by bz
] 0. DDW 0 | Stimulus Function
0.000 0.000 0.025— 0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
7z
(0.000 (0.000 (0.000 (0.000
0.027 (0.000 0.141 (0.000
0.067 (0.000 0.395 (0.000
0.101 (0.000 0.647 (0.000
0.135 (0.000 0.870 (0.000
0.164 (0.000 1.063 (0.000
0.187 (0.000 1.203 (0.000
0.203 (0.000 1.306 (0.000
3
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
(0.000 (0.000 (0.000 (0.000
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kstep

[ T = S gy
cCoocoooocooo oo

L0000E+0D
LT990E-01
L1598E+00
L239BE+0D
L3191E+0D
L338BE+0D
SATEIEHDD
LBETVEHDD
LBATIEHOD
LTIRTE+OD
LTARIE+0D
LB7RZEHOD

=d

cCoocoooocooo oo

.gooag
.0zon
0400
.0g0a
.0goag
.1oaag
L1200
1400
. 1600

CcCooooooo o

STERA 3D Manual

2) “response_structure.txt”

[1] In case of nonlinear static analysis,

za

L0000E+0D
L1BETE+02
L3829E+02
L4390E+02
LB2B3EH02
LBATEE+0D2
LBVEDE+D2
L1040E+02
L11B4E+02
L127REH02
L129BE+02
L1397E+03

max

0.
L0nnns
.ono1o
L00n1s
.onozo
Lonnz4
Lo002a
L0034
Lonn3ag
L0044
Lonn4s
L0054

cCoocoocoocoo oo

drift
noooo

cCoocoocoocoocooom
coocoooooo o oS

kstep

sd
sa

sdx
sdy
srz

L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
LO000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D

zdx

coocooocoooooo

L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
LODDOE+DD
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D

sdy

cCoocoooocooo oo

L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
LO0000E+DD
LODDOE+DD
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D

the following data are saved for each story.

BEX

cCoocoooocooo oo

LO00o0E+00 -
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
LODODE+DD
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D

=5y

coocooocoooooo

calculation step in static analysis

< Equivalent 1DOF system>
displacement (cm)
acceleration (gal)
<Relative story displacement>
story number
story drift in X-direction (cm)
story drift in Y-direction (cm)
rotational angle around Z-direction (torsion angle)

< Story shear force>

<Displacement from the ground at the center of gravity in each floor>

sfx

sfy

dx

dy
rz

story shear force in X-direction (kN)
story shear force in Y-direction (kN)

displacement in X-direction (cm)
displacement in Y-direction (cm)
rotational angle around Z-direction

=fx

LBERTE-T12 -0,
LB13TE+03 -0,
L1224E404 -0,
L1835E+04 -0,
L2A04E+04 -0,
L25R5E+04 -0,
LB207E+04 -0,
LBB09E+04 -0,
CAZBIEH04 -0,
CABTAEH04 -0,
CATIZEH04 -0,
LBO9BE+04 -0,

=fy
13B8E-12
SEO4E-13
1084E-12
23B3E-12
1936E-12
4974E-13
9770E-12
1421E-12
2182E-12
1510E-12
2851E-12
1412E-12

cCoocoooocooo oo

L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
LOD0DE+DD
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D

dx

coocooocoooooo

L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
LO000E+0D
LO000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D

dy

coocoooooo o oo

[2] In case of earthquake response analysis, the following data are saved for each story:

cooooooooTm
coooooooo

sdi

.0000E+00
-0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

coooooooo

sdy

.0000E+00
-0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

t

sdx
sdy
srz

55X
.0000E+00
-0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

CcCooooooo o

55Y
.0000E+00
-0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

CcCooooooo o

sfx
-0.55B1E-12
-0.4253E-13
-0.1083E-10
-0.1451E-10
-0.7334E-11
-0.1282E-10
-0.7088E-11
-0.5970E-11
-0.5672E-11

sfy
-0.136BE-12
L7BO1E-12
-0.9877E-12
A 25E-11
.B395E-13
.0000E+0D
-0.1483E-12
L2149E-12
-0.1634E-12

ocooooo

=

time step in dynamic analysis

<Relative story displacement>

story number
story drift in X-direction (cm)
story drift in Y-direction (cm)
rotational angle around Z-direction (torsion angle)

< Story shear force>

<Displacement from the ground at the center of gravity in each floor>

sfx

sfy

dx

dy
rz

story shear force in X-direction (kN)
story shear force in Y-direction (kN)

displacement in X-direction (cm)
displacement in Y-direction (cm)
rotational angle around Z-direction

53

i
.0000E+00
-O000E+00
.O000E+00
.O000E+00
LO000E+00
.0000E+00
LO000E+00
.0000E+00
.0000E+00

CcCooooooo o

dy
-0000E+00
-0000E+00
-0000E+00
LO000E+00
-0000E+00
0000E+00
.0000E+00
-0000E+00
.0000E+00

CcCooooooo o

rz
-0000E+00
-0000E+00
.0000E+00
-0000E+00
-0000E+00
.0000E+00
.0000E+00
-0000E+00
.0000E+00

CcCooooooo o

ax
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
0000E+00
-0000E+00
.0000E+00

CcCooooooo o

rz
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+DD
L0000E+DD
L0000E+DD
LODODE+DD
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+0D
L0000E+DD

ay
.0000E+00
-0000E+00D
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

Ccooooooo o

e

—_ T
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3) “response_eccentricity.txt”
This file includes the output of eccentricity ratio and rigidity ratio based on Japanese

standards.

== Output for rigidity ratio ==
CH-direction>
MF R
0.220E+07
0. 10RE+0T
0.8T3E+00
0. 725E+00
0. 709E+00
0. 723E+00
0. 781E+00
<¥-direct ion>
M

] T T e D e —

R
0. T43E+07
0. 747E+00
0. 743E+00
0.8TT1E+00
0.924E+00
0. 103E+07
0. 131E+07

== Output for eccentricity ratio ==
<0 F>
<1 R
Center of rigitity (cm)
Cx = 900,00
Cv = 1B17.95
Center of gravity (om)
Gx = 900.000
Gy = 1500.000
Eccertricity distance (cm)
Ex = 0.000
Ev = 17.948
Racdius of zvration (om)
rx = 1455 ,956
rv = 3034104
Eccentricitv ratio
0.012
0.000

] T CF e S — T

0 F : basement floor

)
s
o
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4) “response_member.txt”

[1] In case of Beam

lya
013
.021
.029
.038
046
.0a5
.05
076
.08g
.0a7
107

End A
End B

Uya
.oao
.oao
.oao
.oao
.oao
.oao
.oao
.oao
.oao
.oao
.oao

-a

-0.
-0.
-0.
-0.
-0.
-0.
-0.
_u_
-0.
-0.

0
0

Rea Hpa Upa Ryh Myh
SHTTE-04 -0.5209E+04  -0.011  -0.5340E-04 -0.5482E+04
G044F-04 -0.65336+04 -0.017  -0.1324E-05 -0.6843E+04
9510E-04 -0.11BBE+05  -0.024  -0.1814E-03 -0.1219E+05
1218E-05 -0.1518E+05  -0.031  -0.2304E-03 -0.1554E+05
1491E-05 -0.1853E+05  -0.038  -0.2805E-03 -0.1887E+05
1757E-05 -0.2125E+05  -0.044  -0.3317E-03 -0.2151E+05
?329E-03 -0.2243E+405 -0.058  -0.3861E-03 -0.2316E+05
?821E-05 -0.2364E405  -0.074  -0.4425E-05 -0.24G5E+05
5520E-03 -0.2457E+05  -0.088  -0.49598E-05 -0.2B62E+05
4095F-03 -0.260BE+05  -0.104  -0.5568E-03 -0.2833E+05
4BRBE-03 -0.2724E+05 -0.118  -0.B137E-05 -0.3005E+05

Nonlinear Rotational Spring at End A
Nonlinear Rotational Spring at End B
Nonlinear Shear Spring

Ryh b Uxh Ria Wia
.6594E-05 0.8325E+03  0.000 0.5818E-07 0.27B0E+02
.207BE-D5  0.1242E+04  0.000 0.6740E-07 0.3197E+02
.2424E-05 0.1651E+04  0.000 0.7622E-07 0.361BE+02
.BA2EE-D5  0.2060E+04  0.000 0.8504E-07 0.4035E+02
J1084E-04  0.2480E+04  0.000 0.8545E-07 0.4054E+02
.1562E-04 0.2821E+04  0.000 0.8354E-07 0.3963E+02
J763E-04  0.5507E+04  0.000 0.6772E-07 0.41B2E+02
J1957E-04  0.4216E+04  0.000 0.1075E-06 0.5101E+02
2145E-04  0.4820E+04  0.000 0.1032E-06 0.4898E+02
.2BB2E-04  0.4884E+04  0.000 0.1010E-06 0.4791E+02
.JBBTE-D4  0.4717E+04  0.000 0.1037E-06  0.4917E+02

End A (Bottom) Y-direction

End B (Bottom) Y-direction

End A (Bottom) X-direction

End B (Bottom) X-direction

Nonlinear Shear Spring X-direction

Nonlinear Shear Spring Y-direction

BE No. 47
Rya Mya.
0.0o0 -0.7202E-04 -0.5209E+04 -0
1.000  -0.1200E-03 -0.6553E+04 -0
2.000  -0.1679E-03 -D.118BE+05 -0
3.000  -0.2159E-03 -0.1518E+05 -0
4.000  -0.2B50E-03 -0.1859E+05 -0
5.000  -0.3118E-03 -D.2125E+05 -0
6.000  -0.3706E-03 -0.2243E+05 -0
7.000  -0.4313E-03 -0.2364E405 -0
§.000  -0.4927E-03 -0.2487E+05 -0
8.000  -0.5511E-03 -0.260BE+05 -0
10.000  -0.6092E-03 -0.2724E405 -0
< Moment >
Disp. Force. Ductility Factor
Rya Mya Uya
Rpa Mpa Upa
Ryb Myb Uyb
Rpb Mpb Upb
< Shear Force >
Disp. Force. Ductility Factor
Rsx Qsx Usx
[2] In case of Column
o0 Na. 1
Rva Wya
0.000 0.9130E-06 0.4332E403 O
1.000 0.2023E-04 0.2518E404 O
2.000 0.3949E-04 0.4597E404 O
3.000 0.5875E-04 0.BBVTE404 O
4.000 0.7703E-04 0.8663E+04 O
5.000 0.9534E-04 0.1062E405 O
§.000 0.1142E-03 0.1277E405 O
7.000 0.1333E-03 0.1496E405 O
&.000 0.1522E-03 0.1712E405 O
8.000 0.1694E-03 0.1882E405 O
10.000 0.1856E-03 0.2035E405 O
< Moment >
Disp. Force. Ductility Factor
Rya Mya Uya
Ryb Myb Uyb
Rxa Mxa Uxa
Rxb Mxb Uxb
< Shear Force >
Disp. Force. Ductility Factor
Rsx Qsx Usx
Rsy Qsy Usy
< Multi-spring >
Disp. Force. Ductility Factor
ClD(a) C1F(a) C1U(a)
C2D(a) C2F(a) C2U(a)
C3D(a) C3F(@a) C3U(a)
C4D(a) C4F(a) C4U(a)
C5D(a) C5F(@) C5U(a)
S1D(a) SiF(a) SlU(a)
S2D(a) S2F(a) S2U(a)
S3D(a) S3F(a) S3U(a)
S4D(a) S4F(a) S4U(a)
S5D(a) S5F(a) S5U(a)
CiD(b) CI1F(b) C1U(b)
C2D(b) C2F(b) C2U(b)
C3D(b) C3F(b) C3U(b)
C4D(b) C4F(b) C4U(b)
C5D(b) C5F(b) C5U(b)
S1D(b) SiF(b) S1U(b)
S2D(b) S2F(b) S2U(b)
S3D(b) S3F(b) S3U(b)
S4D(b) S4F(b) S4U(b)
S5D(b) S5F(b)  S5U(b)

End A
End A
End A
End A
End A
End A
End A
End A
End A
End A
End B
End B
End B
End B
End B
End B
End B
End B
End B
End B

55

Concrete Spring 1
Concrete Spring 2
Concrete Spring 3
Concrete Spring 4
Concrete Spring 5
Steel Spring 1
Steel Spring 2
Steel Spring 3
Steel Spring 4
Steel Spring 5
Concrete Spring 1
Concrete Spring 2
Concrete Spring 3
Concrete Spring 4
Concrete Spring 5
Steel Spring 1
Steel Spring 2
Steel Spring 3
Steel Spring 4
Steel Spring 5

CooooooooD oo

vk
015
023
.03z
040
049
058
063
078
088
083
108

xa
.ooo
.ooo
.ooo
.ooo
.ooo
.ooo
.ooo
.ooo
.ooo
.ooo
.ooo
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[3] In case of Wall

W& No.

-0ao
-ooo
-oon
-gon
-oao
-0oo
-gao
-gao
-gao
-gao
-0ao

(=R ==l R RS, W TL Y )

1

-1180E-03
-1374E-03
-1563E-03
-1 743E-03
L1916E-03

Rya

-0.2314E-19
0.2021E-04
0.4037E-04
0.B052E-04
0.7957E-04
0.8870E-04
0
0
0
0
0

CcCoooooooDoDo oD

< Moment >

Disp.
Rya
Ryb
Rxa
Rxb

Force.
Mya
Myb
Mxa
Mxb

< Shear Force >

Disp.
Rsx

Disp.

C11D(a)
C12D(a)
C13D(a)
C14D(a)
C15D(a)
S11D(a)
S12D(a)
S13D(a)
S14D(a)
S15D(a)
C11D(b)
C12D(b)
C13D(b)
C14D(b)
C15D(b)
S11D(b)
S12D(b)
S13D(b)
S14D(b)
S15D(b)

Force.
Qsx

Force.

Cl1F(a)
C12F(a)
C13F(a)
C1l4F(a)
C15F(a)
S11F(a)
S12F(a)
S13F(a)
S14F(a)
S15F(a)
C11F(b)
C12F(b)
C13F(b)
C14F(b)
C15F(b)
S11F(b)
S12F(b)
S13F(b)
S14F(b)
S15F(b)

- 1455E-10
-2830E+08
-OBE3E+0E
-8491E+0B
L1107E+07
L1328E+07
- 1568E+07
- 1808E+07
L2011E+07
L2R13EH0T
L235BE+07

Wy a. ya
.0ao -

-goo
-goo
-gon
-gon
-0oo
-gao
-gao
-gao
-gao
-gao

CoooooooDoDo oD

Ductility Factor
Uya
Uyb
Uxa
Uxb

Ductility Factor
Usx

Ductility Factor
C11U(a)
C12U(a)
C13U(a)
C14U(a)
C15U(a)
S11U(a)
S12U(a)
S13U(a)
S14U(a)
S15U(a)
C11U(b)
C12U(b)
C13U(b)
C14U(b)
C15U(b)
S11U(b)
S12U(b)
S13U(b)
S14U(b)
S15U(b)

[4] In case of Vertical Spring
< Axial Force >

[5] In case of Base Isolator

Disp.
Dz

Force.
Fz

< Shear Force >

Disp.
Dx
Dy

Force.
Qx
Qy

Ductility Factor
Uz

Ductility Factor
Ux
Uy

CcCoooooooDoDoo

Ryvh

L2314E-19 -0
L1978E-05 -0
-3937E-05 -0
.5888E-05 -0
L7364E-05 -0
LG626E-05 -0.
-9408E-05 -0.
-960BE-05 -0.
-9497E-05 -0.
LG142E-05 -0.
B466E-05 -0.

End A
End B
End A
End B

Myh lvh
LTZTRE-10 0.000 -0
-2139E+08 0.0o0 0
LA274E+08 0.000 0
-B409E+08 0.000 0
G458 4E+08 0.000 0

1050E+07 0.000 0
1214E+07 0.000 0
1386E+07 0.000 0
1541E+07 0.000 0
1699E+07 0.000 0
1847E+07 0.000 0

(Bottom) Y-direction
(Bottom) Y-direction
(Bottom) X-direction
(Bottom) X-direction

Nonlinear Shear Spring
< Multi-spring > (springs 11-15 in a wall panel)

[6] In case of Damper and Nonstructural Wall
< Shear Force >

Disp.
Dx

Force.
Qx

Ductility Factor
Ux

End A Concrete Spring 11
End A Concrete Spring 12
End A Concrete Spring 13
End A Concrete Spring 14
End A Concrete Spring 15
End A Steel Spring 11
End A Steel Spring 12
End A Steel Spring 13
End A Steel Spring 14
End A Steel Spring 15
End B Concrete Spring 11
End B Concrete Spring 12
End B Concrete Spring 13
End B Concrete Spring 14
End B Concrete Spring 15
End B Steel Spring 11
End B Steel Spring 12
End B Steel Spring 13
End B Steel Spring 14
End B Steel Spring 15
X-direction

Y-direction

X-direction

56

Rsx Qs
L29%4E-18 -0.5183E-12
.10GBE-04 0.2485E+03
L2129E-04  0.4962E+03
CH191E-04  0.7438E+03
LATTE-04  0.9735E+03
JG129E-04  0.1195E+04
LGOZ3E-04  0.1404E+04
.GES0E-04 0.1604E+04
.TBBBE-04 0.1737E+04
LG3ME-04  0.1944E+04
.G953E-04 0.2038E+04

X-direction

CcCoooooooDoDo oD

s

.gao
018
057
-0a5
072
-0a4
104
114
132
144
.185
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7) “response_node.txt”

Node
0F

1F

kstep

coooooooooooooooooo e

Ccooooooooooooooooooe

s

dz
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
-0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
-0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
LA916E-01
L2E43E-01
L2B43E-01

de node number

e e B B e e e e e e e e B e R e e e e e e}

Node number in each floor

rx
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
.3620E-06
-3191E-0%
-3191E-05

oo ooooooOooDo oo oo S

Iy
-0000E+00
.0000E+00
-0000E+00
.0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
.0000E+00
-0000E+00
.0000E+00
-0000E+00
-0000E+00
.0000E+00
-0000E+00
.0000E+00
-0000E+00
.5B81E-05
-0000E+00
-0000E+00

calculation step in static analysis

displacement in X-direction (cm)
displacement in Y-direction (cm)
displacement in Z-direction (cm)
rotational angle around X-direction
rotational angle around Y-direction
rotational angle around Z-direction )

force in X-direction (kN)
force in Y-direction (kN)

number
1 2 3 4
4] E 7 a
q 10 11 12
13 14 15 18
center of gravity:
18 14 20 21
2223 24 2%
2B 27 28 28
30 3l 32 33
node dx dy
1 0.0000E+00 0.0000E+00
2 0.0000E+00 0.0000E+00
3 0.0000E+00 0.0000E+00
4 0.0000E+00 0.0000E+00
§ 0.0000E+00 0.0000E+00
§ 0.0000E+00 0.0000E+00
7 0.0000E+00 0.0000E+00
§ 0.0000E+00 0.0000E+00
9 0.0000E+00 0.0000E+00
10 0.0000E+00 0.0000E+00
11 0.0000E+00 0.00DOE+00
12 0.0000E+00 0.00DOE+00
13 0.0000E+00 0.00DOE+00
14 0.0000E+00 0.00DOE+00
15 0.0000E+00 0.0000E+00
16 0.0000E+00 0.00DOE+00
17 0.0000E+00 0.0000E+00
18 -0.B370E-17 -0.6150E-18 -
19 -0.B370E-17 -0.1689E-17 -
20 -0.6370E-17 -0.2763E-17 -
kstep
no
< Displacement>
dx
dy
dz
rx
ry
rz
<Force>
fx
fy
fz

force in Z-direction (kN)
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rz

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-1790E-20
-1790E-20
-1790E-20

e e B B e e e e e e e e B e R e e e e e e}

fx

-0000E+00
.0000E+00
-0000E+00
.0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
.0000E+00
-0000E+00
.0000E+00
-0000E+00
-0000E+00
.0000E+00
-0000E+00
.0000E+00
-0000E+00
.5643E-07
-0643E-07
-A643E-07

oo oDoDoOooOooOoOoDoDoD oo oo oD

-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-0000E+00
-3367E-07 -0
-1123E-07 -0
S1123E-07 -0

fy

CcCooooDoooOooOooooDoDo oD

fz
.0000E+00
.0000E+0D
.0000E+00
.0000E+0D
.0000E+00
.0000E+0D
-0000E+00
.0000E+00
.0000E+0D
.0000E+00
.0000E+0D
-0000E+00
.0000E+0D
.0000E+0D
.0000E+00
.0000E+0D
.0000E+00
L4500E+03
LAG00E+03
L4500E+03
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6) “max_**** txt”
In this file, the maximum stress and displacement of each member and the maximum story

responses are saved.

Ductility factor

—

N

[1] “max_baem.txt” Beam

EL.NO.= 31 dige force duct
WY 1 -0.2048E-01 -0.1GADE+0R -4.34 | o O ond o fexural part

BE 1 -0.1940E-01 -0.1649E+06 -5.gg | M atthenonlinearspringA
MY 2 -0.1900E-01 -0.1576E+06 -4.02 | Mattheend of flexural part B
BE 2 -D.1815E-01 -0.1576E406 -5.31 | M at the nonlinear spring B
@ 1 -D.1878E-03 -0.B242E+03 -0.05 | Q

‘ Moment distribution

BE
M M
My / My /O
6GEl  _
M, b k=T tom,
,’?QOZ K, \kp R 0
6, 60, 6 ¢ 9 9
Elastic element Nonlinear bending spring
[2] “max_column.txt” Column
EL.NO.= 1 disp force duct disp force duct
MY 1 0.1892E-01 O0.1102E+06  3.91 W¥ 1 0.230YE-04 0.6831E+04 0.00
O 1 0.9352E+00 -0.5956E+03 -7.22 / 8T 1 0.9352E+00 0.1243E+04  7.22
oo 2 -0.6541E-02 -0.8083E+03  0.05 / 8T 2 -0.8541E-02 -0.1408E+03 -0.08
03 0.9370E+00 -0.5952E+03 -7.23 / 8T 3 0.893V0E+00 0O.1246E+04  7.23
CO 4 -0.6149E-02 -0.7599E+053  0.05 / 8T 4 -0.B149E-02 -0.1323E+03 -0.05
CO 5 0.485BE+00 -0.1498E+03 -3.59 / 8T 5 (0.0000E+00 0.0000E+00  0.00
MY 2 0.1682YE-02 O0.6002E+05  0.34 W 2 0.16BEE-03 0.1575E+05  0.00
oo 1 -0.4900E-02 -0.6055E+053 0.04 F 8T 1 -0.4900E-02 -0.1055E+03 -0.04
co 2 0.8132E-01 -0.5916E+03 -0.B3 / 8T 2 0.8132E-01 0.8Y26E+03  0.63
CO 3 -0.4907E-02 -0.60B4E+03  0.04 / 8T 3 -0.4907E-02 -0.1056E+03 -0.04
oo o4 0.7Y35E-01 -0.5928E+03 -0.60 / 8T 4 0.7735E-001 0.8431E+03  0.60
oo 5 0.388BE-01 -0.1498E+03 -0.30 / 8T 5 0.0000E+00 0.0000E400  0.00
@ 1 0.1113E-03 0.5848E+03  0.03
G 2 0.1542E-04 0.8097E+02  0.00 MX: Moment in X-direction
N 0.5191E+00 -0.2983E+04 MY: Moment in Y-direction
ST: Steel CO : Concrete
Q : Shear N: Axial force
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[3] “max_wall.txt”, Wall
EL.WO.= 2 dise force cuct dise force cuct

My 1 0.172E-01  0.FT4E+07 14.58

Mid 1 -0.525E-05  -0.664E+03 -1.03 M¥B 1 -0.525E-05 -0.664E+03 0.04
CoO 1 0.99E+01  -0.182E+03-45 .52 / ST 1 099101 0.129E+04 45,52
CoO 2 0.881E+01 -0.1BBE+03-40.49 / ST 2 0.8%1E+01  0.128E+04 40.49
CO 3 0.981E+01  -0.757E+02-45.08 / ST 3 0.981E+01  0.129E+04 45.08
CoO 4 0.872B+01  -0.525E+02-40.06 / ST 4 0.872E+01  0.128E+04 40.08
CO 5 0.921E+01  -0.404E+02-42.79 / ST 5 0.000E+00  0.000E+D0 0.00
CoO 6 -0.150E+00 -0.264E+04 0.89 / 5T B -0.150E+00  -0.847E+03 -0.89
co 7 -0.124E+01  -0.336E+04 B/ ST 7 -0.124E+01  -0.124E+04 -5.71
Co & -0.144E+00 -0.253E+04 0.86 / 5T 8 -0.144E+00  -0.812E+03 -0.88
CoO 9 -0.124E+01 -0.386E+04 &H.88 / ST 9 -0.124E+01  -0.124E+04 -5.88
COI0 -0.693E+00 -0.125E+04 3.19 / ST 10 0.000E+00  0.000E+00 0.00
COT1  0.720E+01  -0.134E+03-33.08 / ST 11 0.720B+01  0O.117E+0D4 33.08
CO 12 0.576E+01  -0.146E+03-26.44 / ST 12 0.576E+01  0.116E+D4 26.44
CO13  0.431B+00 -0 1F1E+03-19.80 / ST 13 0.431E+01  0.115E+04 19.80
CO 14 0.286E+01  -0.132E+03-13.16 / ST 14 0.286E+01  0.114E+04 13.18
CO15  0.142B+01  -0.155E+03 -6.52 / ST 15 0.142B+01  0.114E+04  B.52

My 2 -0.902E-03 -0.555E+07 -0.76

Mid 20 -0.881E-02 -0.307E+0% -7.47 M¥B 2 -0.379E-04  O.165E+05 0.3
Co 1 0.140E+00 -0.882E+02 -0.85 / ST 1 0.140E+00  0.791E+03 0.85
Co 2 0.837E-01 -0.852E+02 -0.70 / ST 2 0.837E-01  0.474E+03 0.70
CoO 3 0.682E+00 -0.170E+03 -3.13 / 5T 3 0.B82E+00  0.123E+04 3.13
CO 4 0.625E+00 -0.164E+03 -2.87 / ST 4 0.625E+00  0.123E+04 2.87
CoO 5  0.383E+00 -0.381E+02 -1.76 / ST &5 0.000E+00  0.000E+00 0.00
CoO & -0.981E-01 -0.173E+04 0.45 / ST B -0.981E-01 -0.555E+03 -0.45
co 7 -0.184E+00 -0.272E+04 0.71 / ST 7 -0.154E+00  -0.873E+03 -0.71
Co 8 -0.109E+00 -0.192E+04 0.50 / ST 8 -0.109E+00 -0.616E+03 -0.50
CoO 9 -0.16BE+00 -0.291E+04 0.76 / ST 9 -0.165E+00  -0.934E+03 -0.76
COI0 -0.132E+00  -0.755E+03 0.80 / ST 10 0.000E+00  0.000E+00 0.00
CO11  0.274E+00  -0.195E+03 -1.26 / ST 11 0.274E+00  0.113E+04 1.28
CO12  0.200E+00 -0.176E+03 -0.92 / ST 12 0.200E+00  0.104E+04 0.92
CO 13 0.126E+00 -0.150E+03 -0.58 / ST 13 0.126E+00  0.BRZE+D3 0.58
CO14  0.512E-01 -0.127E+03 -0.24 / ST 14 0.512E-01  0.266E+03 0.24
CO15 -0.251E-01  -0.843E+03 0.20 / ST 15 -0.25%1E-01  -0.120E+03 -0.20

i 1 0.225E-03  0.576E+04 0.00

0 2 -0.1%1E-0%  -0.870E+07 0.00

i 3 -0.1%1E-05  -0.870E+07 0.00

M 0. 440E+01  -0.71BE+D4

MY: Moment at the wall panel

MXA, MAB: Moment at the side columns A and B
ST: Steel CO : Concrete

Q1 : Shear at the wall panel

Q2, Q3: Shear at the side columns A and B

N: Axial force
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[4] “max_structure.txt” Floor response

h adx sdy S5 sy sfx sty dx dy dz rz
0.400E+03  0.730E+01 1 T 0.BRSE+D1  -0.446E+03  0.804E+04  0.76BE+02  0.560E+02  0.948E-02  0.000E+00  0.121E-06
0.400E+03  0.738E+01 4 T 0.BBBE+DT -0.377E+03  0.139E+05  0.124E+03  0.487E+02  0.830E-02  0.000E+00  0.000E+00
0.400E+03  0.746E+01 B T 0.676E+01  -0.309E+03  0.183E+05  0.164E+03  0.413E+02  0.711E-02  0.000E+00  0.000E+00
0.400E+03  0.813E+01 85E-01  0.746E+01 -0.240B+03  0.219E+05  0.7197E+03  0.339E+02  0.583E-02  0.000E+00  0.000E+00
0.400E+03  0.899E+01 0 T 0.838E+01 -0.17T1E+03  0.249E+05  0.224E+03  0.257E+02  0.45BE-02  0.000E+00  0.000E+00
1 0 T 0.896E+01 -0.103E+03  0.272E+05  0.245E+03  0.1687E+02  0.309E-02  0.000E+00  0.000E+00
1 0 T 0.704E+01  -0.343E+02  0.289E+05  0.262E+03  0.726E+01  0,157E-02  0.000E+00  0.000E+00

0.400E+03  0.947E+0
0.400E+03  0.726E40

F story number

h story height (cm)
<Maximum relative story displacement>

sdx story drift in X-direction (cm)

sdy story drift in Y-direction (cm)

SSX story drift in X-direction (cm), shear component

ssy story drift in Y-direction (cm), shear component
<Maximum story shear force>

sfx story shear force in X-direction (kN)

sfy story shear force in Y-direction (kN)
<Maximum displacement from the ground at the center of gravity in each floor>

dx displacement in X-direction (cm)

dy displacement in Y-direction (cm)

rz rotational angle around Z-direction
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7) “data_**** txt”

To know the member number and member properties, please refer to “data_***.txt”.

Member number for Beam

OF
|
1
1F
2
3
4

--- inelastic properties
steel reinforcement

{up)

(down)
shear reinforcement
Z- at =

oD — D D

[ Rl R s S N

1 0
0 b
8 0
g 1z
15 0
0 19
22 0
is) 0
0 28
31 0
0 35
38 0
0 42
45 0

10- at
10- at

material strength

Fc

2.50

bending-spring No.
Mo = 2171472.632

Rc

0.2758E-05

b.067 @

L0 Ty s T o Y N

Lo I o s Y N0 s

bending-spring No. 2

e
Re

217142.632
0. 268E-05

shear-spring Na. |

s
Rc

1884 .618
0.204E-03

member =

11.400

11.400

h.000

Sw = 47.90

My = B51427.835
Ry = [0.758E-0Z
My = B51427.895
Ry = [0.2BBE-0Z
Oy = 3969.236
Ry = 0.102E-0%

(total = 178)
0 3 0
§ 0 7
0 10 0
3 0o 14
o 17 0

20 0o 21
0 24 0
0 76 0

29 0o 30
0 33 0

36 o 37
0 40 0

43 0 44
0 4B 0

Member number

»

> Properties

) C--Be+-Cr-Br--C-r
|
B
|
C
|
T ——{ type = 1)

Sy(shear) = 42.90

Ou = 3979.159

Ru = 0.204E-02 /
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