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@ Settings bxd
Project: Dlltestpy » Python Interpreter =

* Appearance & Behavior Python Interpreter: @ Python 3.8 ¢y CISEC\A t ' 3 G NE -]
Keymap

> Editor + ®
Plugins . Package Version Latest version

> Version Control = | pip 2111 A 2131

- Project: Dlltestpy

Python Interpreter

Project Structure
* Build, Execution, Deployment
> Languages & Frameworks
> Tools
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TETFIESEH AR IAE cmd f7 4 & I, %\ python —m pip install comtypes 7%, HZNEEMIBEIT comtypes JE 1 485, 223 5¢
Ja, IR Sucessfully installed contypes-1.1.10, IR comtypes J& 2235 i3 .

FTJF PyCharm W B & 1, W LLAERIELHIN comtypes 2.

B EER: C\Windows\system32\cmd.exe =

Microsoft Windows [H 6.1.76811
_ﬁ Cc> 288%? Microsoft Corporation.

C:~lsersssunxy . CISEC>python —m pip install comtypes
Collecting comtypes
Uzing cached comtypes—1.1.18.tar.g= (145 kB>
lUzing legacy ’'setup.py install’ for comtypes. zince package ’'wheel’ iz not instal
1led.
Insztalling collected packages: comtypes
Running setup.py install for comtypes ... done
Buccessfully installed comtypes—1.1.18

C:s~Users~sunxy.CISEC>

B 2 comtypes FE&3E

r

@ Settings =
Project: Diltest.py > Python Interpreter
Appearance & Behavior Python Interpreter: @ Python 3.8 v
Keymap
Editor + @
Plugins Package Version Latest version
Version Control pip 2111 A 2131
Project: Dlltest.py comtypes 1.1.10 1.1.10

Python Interpreter =

Project Structure
Build, Execution, Deployment
Languages & Frameworks

Tools

B 3 s

2.2 PyCharm &3
1£ PyCharm W E & N o Al “+7 124, fEFHnTHESCHE D9, BIAEARERE S H 2R, 2T E, R
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» Appearance & Behavior
Keymap
» Editor
Plugins
» Version Control
 Project: Dlltestpy

Project Structure
> Build, Execution, Deployment
> Languages & Frameworks
> Tools

Project: Dlltest.py > Python Interpreter =

Python Interpreter: @ Python 3.8

[+ ®

Package
pip 2L11

Version

Python Interpreter

Latest version
- 2131

Cancel Apply
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® Available Packages

O comt

(2]
a

COMTool
SimpleDicomToolkit
WebSmsComToolkit
comt

comtags
comtele_sdk
comto-core
comto-dadata

comtrade

cpyComtrade
dicomtrolley
hpcomt
pfdicomtag
pyComtrade

Install Package

Description

i| wersion
1110
Author

Thomas Heller

hitps:figithu

: [ Options

|| Install to user's site packages directory (C:\Users\sunxy.CISEC\AppData\Roaming\Python)

Manage Repositories

Pure Python COM package

b.com/enthought/comtypes

10 Specify version

1110 =
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B2e | 2w | #ro | import ays

PORTANT NOTE import comtypes.client
Introduction

#set the following flag to True to attach to an existing instance of the program

®: Release Notes #otherwise a new instance of the program will be started

@ Getting Started AttachToInstance = False

@ CSi 0APIFunctions B
® Database Tables (Interactive Editing) #set the following flag to True to manually specify the path to SAP2000.exe

() Example Code #this allows for a connection to a version of SAP2000 other than the latest

installatien
#otherwise the latest installed version of SAP2000 will be launched
SpecifyPach = False

i [7] Example 1 (vBA)
Example 2 (VB.NET)
Example 3 (C#)
Example 4 (Intel Visual Fortran) #if the above flag is set to True, specify the path to SAP2000 below
Example 5 (Microsoft Visual C++2 #ProgramPath = 'C:\Program Files\Computers and Structures\SAP2000 22\SAP2000.exs’'
Example 6 (MATLAB)
Example 7 (Python COM) #full path to the model

[2] Example & (Pyinen NET) #set it to the desired path of your model
i@ Alphabelized List of Functions I}?Path - IC:;CSH}PIE"AH;EI“
$ Obsolets Funcions if not oi;:if“ .exists( ath) :
i@ Breaking Changes os.makedirs (APIPath)
except GSError:
pass

MpdelPath = APIFath + 0s.sep + 'API_1-001.sdb’

$create API helper cbject
nelper = comtypes.client.CreateObject ('SAP2000v1.Helper')
helper = helper.QueryInterface (comtypes.gen.S5AP2000v1.cHelper)

if AttachToInstance:
$attach to a running instance of SAP2000
try:
#get the active SapObject
a i b mySapObject = helper.GetObject ("CSI.SAP2000.API.SapObject”)
except (0SError, comtypes.COMError):

& 6 API FFEISCAY Python RS

FENCHTH py UM, R import S AR, FEABIF TN sys FEF] comtypes .
import sys
import comtypes.client

B 7 S

3.1 |51 SAP2000 BT,
JBIT comtypes FEFRBLIY CreateObject fil7 SAP2000 )54, FRESHCNFTEAIE N ARTFEL .. LR ITIFCEIET
ft1 SAP2000, WIIR¥A, FHTITHTH SAP2000, ALHNE 8 fras.
helper = comtypes.client.CreateObject('SAP2008v1.Helper')
try:
mySapObject = helper.GetObject("CSI.SAP2080.API.SapObject")
if mySapObject==None:
raise Exception("®IEMHAETZ{THSAP2000. ")
except(BaseException, comtypes.COMError):
print (" REHLEEITMSAP2000. ")
ProgramPath = "D:\Program Files\Computers and Structures\SAP2800 23\5AP2080.exe"
try:
mySapObject = helper.CreateObject(ProgramPath)
except (0SError, comtypes.COMError):
print ("2 EITFFSAP2008" + ProgramPath)
try:
# create an instance of the SAPObject from the latest instolled SAP2080
mySapObject = helper.CreateObjectProgID("CSI.SAP2800.API.SapObject")
except (0SError, comtypes.COMError):
print("FakifidProgID$TFFSAP2000. ")
sys.exit(-1)
mySapObject.ApplicationStart()

K 8 FTFF sAP2000

1D FtInE 4T SAP2000
{fH helper.GetObject("CSI.SAP2000.API.SapObject") B £ 75 2 24 AT 12 47 1¥1 SAP2000 #EFE, B ZHAN programID, 5T
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SAP2000V23 fr A, 1541y CSI.SAP2000.APL.SapObject, 7] LAZEHE B ST h 3453 AMA .

2) Ja3Ei ) SAP2000

H4E SAP2000.exe YA (#4253 SAP2000 ] program ID 3 J& 3] SAP2000 #4418 FH 245 helper.CreateObject(ProgramPath),
HR4E exe M 1F 43 3 57 SapObject S21], Z N exe M AF 4% . 1 AT LU f# ] helper.CreateObjectProgID("CSI.SAP2000.API.SapObject")
B BRI AR 141 program ID JE BN %E AL SapObject 524, i IT mySapObject.ApplicationStart() 2% & 31 SAP2000.

3.2 {laieiRs

i ] SapModel.InitializeNewModel(9) BB AU WI 4G AR AL, 15 B BN HALHISA N-mm. 7E SapModel.InitializeNewModel Hi%(7E
SCHRRT DL B 6 B AR R, Al 10 BOR.

SapModel = mySapObject.SapModel

ret = SapModel.InitializeNewModel(9)

ret = SapModel.File.NewBlank() E
Bl o B At B A
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InitializeNewModel

- [7] GetModelFilename
GetModelFilepath

- [7] GetModellsLocked

- [7] GetMotionalSize
GetPresentCoordSyster

- [7] GetPresentUnits

- [7] GetProjectinfo

- [7] Getusercomment

. [?] Getversion

Function InitializeMewModel{Optional ByVal Units As eUnits =

kip_in_F) As Long

Parameters
Units

.. [7] SethsActiveObject -
... [7] UnsethsActiveObject Syntax
[ Saphodel SapObject.SapModel InitializeNewModel
GelDatabaselnits L
- [7] GetMergeTol VBE Procedure 3

This is the database units for the new model All data is internally
stored in the model in these units. The units are one of the

following items in the eUnits enumeration:

InitializeNewhodel ::—;]—5:21
. [7] SethergeTol kip_in_F=3
- [7] SetModellsLocked kip ft F=4
SethotionalSize KN_mm_C =5
.- [2] SetPresentCoordSyster kN.m_C=6
- [7] SetPresentUnits kgf_mm_C =7
SetProjectinfo kgf_m_C = 8
. [2] setUserComment z_mmﬁc ;09
" _m_L =
@ Extended Entity Data Ton mm C = 11
@ Analysis Model Ton m C=12
E Edit KkN_em_C =13
A7 File kgf_cm_C =14
- [2] Mew2DFrame MW_cm_C=15
... |[?] New3DFrame 2 Ton_em_C =16
L F—— ;
Damarke =
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AREG, ##37 K 300mm,

MatMame ="111"
name, ret=SapModel.

PropMaterial.AddMaterial(MatName,2,"china", "GB", "GB58010 C4B")
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[2) IMPORTANT NOTE
Introduction
@ Release Notes
@ Getting Started
() CSi OAPI Functions:
@ General Functions
@ Analysis Model
@ Edit
@ File
() Definitions
@ Bridge Objects.
@ Combinations
@ Constraints.
@ Coordinate Systems
@ Functions.
@ General Reference Line
@ Generalized Displacements
@ Groups.
@ Joint Pattems
@ Load Cases
@ Load Pattens.
@ Mass Source
@ Named Assigns.
@ Named Sets
Q) Properties
@ Area
@ Cable
@ Frame
() material
[2) Adamaterial
[?) ChangeName
[ count
[2) Delete

9 GetCouniedMadaiTyne
n;

AddMaterial

Syntax
SapObiject P

VB6 Procedure
Function AddMaterial(ByRef Name As String, ByVal MatType As eMatType, ByVal Region As String, ByVal Standard As String, ByVal
Grade As String, Optional ByVal UserName As String = ") As Long

Parameters
Name
This item is returned by the program. It is the name i E bt S ——
specified, the program assigns a default name to the
another material property, the UserName is assigneq

MatType
This is one 0

eMatType_Steel = 1
eMatType_Concrete = 2
eMatType_NoDesign = 3

items in the eMatType en|

P (cnina - L

> (Concrete -

X

eMatType_Aluminum = 4 TR [Ga .]

'/7 HAER [sBs0010 c30 -
g

Regi

The region name of the m

Libraries" under the,

Standard

The St 3

Grade_

The Grade name of the material property with the specified MatType within the specified region and Standard.

UserName
This is an optional user specified name for the material property. If a UserName is specified and that name is already used for another
material property, the program ignores the UserName.

N A & XA RHMER sapModel.PropMaterial.SetMaterial B %1,
FLSE W E . 11 SapModel.PropMaterial.SetMPlsotropic BRI B AR R MR . A EL. BUIK R EL BRER) B R ]
LA F BB B

TE 5 B SCAF CSi OAPI Functions->Definitions->Properties->Frame W& & SR € AR R, SR E X~ .
MBR ZHRESE.
{fiFH SapModel.PropFrame.SetRectangle FUE SUEEETH, A EHM AR, MRl #BilE. SEsE. WAwE 14
% 300mm (AR TR . B 1R B IE R, AR 1000 f .

B 13 ¥ N

..... [7] setCoupledModelType
..... SetDamping

..... SetMaterial

..... (2] SetMPAnisotropic

..... 7] SetMPIsotropic

..... SetMPOrthotropic

..... SetMPUniaxial

..... [7] SetDAluminum

..... (2] SetOColdFormed

..... SetOConcrete_1

..... SetOMoDesign

..... (7] SetORebar_1

..... 2] SetOSteel_1

..... SetSSCurve

- [2] SetOTendon_1

..... 7] SetTemp

..... 7] SetvonMisesPlasticityParameters
SetWeightAndMass

& 14 RSB ERH

SRJEIRIEF IR B B S H . (] set Tk s EGEAT S
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ret = SapModel.PropFrame.SetRectangle('Rectl', 'C38', 3080, 308)

ModValue

[1080, 6, ©, 1, 1, 1, 1, 1]

ret = SapModel.PropFrame.SetModifiers('Rectl’, ModValue)
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B 16 s MBI

SapModel.PropFrame.SetAngle B

BT X MAMNEIE, SapModel.PropFrame.SetCircle A% T & IR A .

3.4 13442

SetAngle
SetdutoSelectAluminum
[7] SetAutoSelectColdFormed
SetAutoSelectSteel
SetChannel

SetCircle

[7] SetColdBox

SetColdC

SetColdHat

[7] SetColdl

SetColdL

SetColdPipe

SetColdT

[7] SetColdZ
SetCoverPlated
SetDblAngle

SetDblChannel
[7] SetGeneral
SetHybridlSection
SetHybridUSection
SetlSection
SetModifiers
SethonPrismatic
[7] SetPipe
SetPrecast_1
SetPrecastl
SetRebarBeam
SetRebarColumn
[7] SetRectangle
SetSDSection

SetTee
SefTube

B 17 B e LR

TEH; B SCHE CSi OAPI Functions->Objects Model-> Frame object 1 #& Frame FLIGHIAHICREE, WIEHITLH]. fridsE.

MR HITETE APL BRECH A PIRT, —Fpddd AR E AR, —FlR Y S AR, A SCmid AR FR{E R
IS I0 Frame #.JG. {# A% SapModel.FrameObj.AddByCoord @i AL ARE AR IIAT4F . FrameNamel &y ByRef 2%, {23545 3
ERETSREINE, FERLRLZBAESE S AN BISCEEWE. WMAWE 18 s, @i, ikl 20 i,

FERRRERE by, AT I AR 75 2 AR ) S|, ] %L SapModel.SetPresentUnits() B¢ B 4 AT S AL, /5 HOAAY
WMANBIERE S R E RS .



KN_m_C = &

ret = SapModel.SetPresentUnits(kN_m_C)
FrameNamel = ' *

FrameName2 = ' '

FrameName3
[FrameNamel, ret] = SapModel.FrameObj.AddByCoord(0, 0, 0, 8, @, 2.5, FrameNamel, 'Rectl', '1', 'Global')
[FrameName2, ret] = SapModel.FrameObj.AddByCoord(@, 6, 2.5, 2, O, 4, FrameName2, 'Rectl', '2', 'Global')
[FrameName3, ret] = SapModel.Frame0Obj.AddByCoord(-1, 8, 2.5, @, 0, 2.5, FrameName3, 'Rectl', '3', 'Global')

B 18 £HIT4

3.5 IRELIR

Fe BRI LY R R A AT R, ZEFE WIS CSi OAPI Functions->Objects Model-> Point object F1 255 Point 25 (A 5%
AL, QR RS TR E. ARIRES.

{§ il SapModel.FrameObj.GetPoints B %15 B AT {4 3 1) 15 s 4 5 81 SapModel.PointObj.SetRestraint BR£{ 1 E T fi 14
WA TR A bool KBIMEL, WERAE 6 NTHME M, true RRAH, false RARALIH . AWK 19
FraiARRD, N AR AW A SRR R BRI, Qi 20 s

PointNamel
PointName2 = ' '

Restraint = [True, True, True, True, False, Falsel

[PointNamel, PointName2, ret] = SapModel.FrameObj.GetPoints(FrameNamel, PointNamel, PointName2)
ret = SapModel.Point0Obj.SetRestraint(PointNamel, Restraint)

Restraint = [True, True, False, False, False, Falsel
[PointNamel, PointName2, ret] = SapModel.FrameObj.GetPoints(FrameName2, PointNamel, PointName2)
ret = SapModel.PointObj.SetRestraint(PointName2, Restraint)

ret = SapModel.View.RefreshView(8, False)

19 REBAREKH

20 SAP2000 fEEY

3.6 WEENSIEE
E XS, IR E R . TEFE BN SCAER) CSi OAPI Functions->Definitions->Load patern #5435 5 fif A 20 8 X AH
FKRIRE, AFEEERANE X g, MR, {FH SapModel.LoadPatterns.Add BRERINFF AR E Lo & XS
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EEEI AR B ke R
TR S S48 E 1 AT, 16 H B3 SapModel.PointObj.SetLoadForce ST fi45 5B 45 P 2 N-2kN  FRAEFF 8 0 9m 5
FeE WA tarEk, 14 K% SapModel.FrameObj.SetLoadDistributed B&¥HsE EAE EHIAG 8 . SN B 21 s ACag, S8
PIANERER T, T FCN Lives Live2, N¥ s AR B, HAEIERINE 22 FiR.
LTYPE_LIVE = 3

ret = SapMedel.loadPatterns.Add('Live', LTYPE_LIVE, 0, True)
ret = SapModel.LoadPatterns.Add('Live2', LTYPE_LIVE, 8, True)

[PointNamel, PointName2, ret] = SapModel.FrameObj.GetPoints(FrameName3, PointNamel, PointName2)
PointLoadValue = [0, 8, -2, 0, 8, 8]

ret = SapModel.PointObj.SetLoadForce(PointNamel, 'Live', PointlLoadValue)

ret = SapModel.FrameObj.SetLoadDistributed(FrameName3, ‘Live’', 1, 18, 8, 1, 1.5, 1.5)

[PointNamel, PointName2, ret] = SapModel.FrameObj.GetPoints(FrameName3, PointNamel, PointName2)
PointLoadvalve = [0, 0, -4, 0, -17, 8]

ret = SapModel.PointObj.SetLoadForce(PointName2, 'Live2', PointlLoadValue)

ret = SapModel.FrameObj.SetlLoadDistributed(FrameName2, 'Live2', 1, 11, 8, 1, 2, 2)

Bl 21 #HEHR

{ o

22 FHRER

7 BT R IMREISR
PRAFESL AR, FEEIT 00T, EOMT e BRI T TR R4S R . H SapModel.Results.JointDispl BRI %5255 A AL
e, e AL RS 45 B AT, EE55 ] SapModel.Results.Setup.DeselectAllCasesAndCombosForOutput BRI, 75 [ 1 & O 38 T,
{§FH SapModel.Results.Setup.SetCaseSelectedForOutput BR%A B a4 Hh 45 R B 80 Lol PR S smum it 45 0 . faA
el 23 FronAs, CRAFEESZHIEEEY, JREAT i, i se R B OCE — 1 ST T AR, JREoR.
RN NG S 24 FT7R, 15 SAP2000 A% i 1 45 SR — B



ret = SapModel.File.Save('d:\\frameAPI.sdb")
ret = SapModel.Analyze.RunAnalysis()

SapResult = [0, 6, 0, 6, 6, 0, 6]

[PointNamel, PointName2, ret] = SapModel.FrameObj.GetPoints(FrameName2, PointNamel, PointName2)
LoadCaseS = [];NumberNames = 0

[NumberNames, LoadCase$, ret] =SapModel.loadCases.GetNameList_1(NumberNames,LoadCaseS,1)

for i in range(8,NumberNames):
NumberResults = 0; ooj = [1; Elm = []
Atase = [1; StepType = []; StepNum = []
u1 = [1; vz = [1; u3 =
R1 = [1; R2 = [1; R3 = [1]
ObjectElm = @
ret = SapModel.Results.Setup.DeselectAllCasesAndCombosForOutput()
ret = SapModel.Results.Setup.SetCaseSelectedForOutput(LoadCases[i])
[NumberResults, 0bj, Elm, ACase, StepType, StepNum, U1, U2, U3, R1, R2, R3, ret] = SapModel.Results.JointDispl(
PointName2, ObjectElm, NumberResults, Obj, Elm, ACase, StepType, StepNum, U1, U2, U3, R1l, R2, R3)
print ("I ", LoadCases[i], "3i&: ", PointName2, "firgk. ", U1, U2, U3, R1, R2, R3)

& 23 BITHITRIMER
TR: DEAD #&: 3 {3: (0.8,) (0.0,) (-0.8002748965509238543,) (0.8,) (0.00816059075694299427,) (6.6,)

T®: Live %&: 3 fi#: (9.0,) (0.0,) (3.53624948557006-05,) (0.8,) (3.5364207820795507e-06,) (0.8,)
T: Live2 %&: 3 @#: (0.0,) (0.9,) (1.2853971193319009e-05,) (0.8,) (0.80013503060493833926,) (0.9,)

Bl 24 Z554TH)
Joint QutputCase CaseType U1 u2 u3 R1 R2 R3
Text Text m m m Radians Radians Radians
p—— DEAD LinStatic 0 o -0.000275 0 0.0001861 0
3 Live LinStatic 0 o 3.5E-05 0 3.538E-08 0
3 Live2 LinStatic 0 o 1.3E-05 0 0.000135 0

25 SAP2000 FE %45 R
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VBA ANl EHUMIN 2%, AR TR, RS, TREARIELE, DS, MBS HLE, 4
RACPESE . VBA AT EAFEANF AP EE B, 1 Word . Excel 550 9] T-45 RACEERY, 7E Excel PHEATIT A, K2 IE) Excel
Fetk, M Excel BN BT A0 EE, v ih EIRAE, (TGRSR A BT

Python SCHFI 2R 2R SO/, SEBL cOM LRI . 45 RALHE . BT R55 . Python 15 & A1 51 5) 2, S I AN SC A,
SRR RO THE, 0 TR, 4 R R . {H Python %5 AT AT R, WA KEMBEE 5, "TL
Btz S Crnil B SRR B AT RO .
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Python AU 5% T4 'S5 S BEME, B FMAS EF . 7 T ik Python 15 5 miFI#AE SAP2000 [HHRAE)S, #irT LUdEId APl %5
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