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#-x- coding: UTF-8 -*-

import re

import sys,0s,0s.path

import shutil

import math

from PyQt4 import QtCore, QtGui,uic
from PyQt4.QtGui import *

import matplotlib.pyplot as plt
import numpy as np

from scipy.interpolate import spline

gtCreatorFile = "Abaqus_3.ui" # Enter file here.

Ui_MainWindow, QtBaseClass = uic.loadUiType(qtCreatorFile)

Up_filename=(]

class MyApp(QtGui.QMainWindow, Ui_MainWindow):
def __init_ (self):
QtGui.QMainWindow.__init_ (self)
Ui_MainWindow.__init_ (self)
self.setupUi(self)

self.BottomFile.clicked.connect(self.FindBottomFile)

self.UpFile.clicked.connect(self.FindUpFile)
self.OtherFile.clicked.connect(self.FindOtherFile)
self.Createinp_cmd.clicked.connect(self.Createinp)
self.Getdrift_cmd.clicked.connect(self.Getdrift)
self.Runinp_cmd.clicked.connect(self.Runinp)
self.ShowFig_cmd.clicked.connect(self.ShowFig)

def FindBottomFile(self):
global Bottom_filename

self.PathTable.setRowCount(self.PathTable.rowCount()+1)

Bottom_filename = QtGui.QFileDialog.getOpenFileName(self, 'Open file', './")
self.BottomFilePath.setPlainText(str(Bottom_filename))
Bottom_filename_short = Bottom_filename.split('/')[-1]
self.PathTable.setltem(0,0,QTableWidgetltem(str(Bottom_filename_short)))
self.PathTable.setltem(0,1,QTableWidgetltem(str('1")))

#E S EHARE R RS R 2
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def FindUpFile(self):

self.PathTable.setRowCount(self.PathTable.rowCount()+1)

Up_filename.append(QtGui.QFileDialog.getOpenFileName(self, 'Open file', './"))

self.UpFilePath.setPlainText(str(Up_filename[-1]))

Up_filename_short = str(Up_filename[-1]).split('/")[-1]

self.PathTable.setltem(self.PathTable.rowCount() -
1,0,QTableWidgetltem(str(Up_filename_short)))

H ..
#E AR B TR AL
H o l__

def FindOtherFile(self):
global Other_filename
Other_filename = QtGui.QFileDialog.getOpenFileName(self, '‘Open file', "./")
self.OtherFilePath.setPlainText(str(Other_filename))

H ..
#IE U inp SUAFRREL
H ..

global Bottom_file

global Bottom_Data

Bottom_file = open(Bottom_filename)
Bottom_Data = Bottom_file.readlines()

Up_file=[]

Up_Data={}

Up_No = len(Up_filename)

for i in range(0,Up_No):
Up_file.append(open(Up_filenamel[i]))
Up_Datali+1] = Up_file[i].readlines()
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global curdir

curdir = os.getcwd()

global filepath

filepath = curdir + "\\" +"model_file"

if os.path.exists(filepath):

shutil.rmtree(filepath)

os.mkdir(filepath)

Final_file=open(filepath + "\\" + "finalfile.inp”,'w")

shutil.copyfile(curdir + "\\" + 'PQFiberimp_v2.0-std-win64.obj' filepath + "\" +
'PQFiberimp_v2.0-std-win64.0bj")

H o .

HE I SRR JE X B 2, S &% = e
H o .
Up_Number=[]

for i in range(0,Up_No):
Up_Number.append(int(self.PathTable.item(i+1,1).text()))
#Final_file.write(str(Up_Number))

Floor_ H =1]

foriin range(0,Up_No+1):
Floor_H.append(float(self.PathTable.item(i,2).text()))

H oo .
HULHUAS [F) S 1] AT U5 B

H oo .
index_Node = {}

index_Element = {}
index_Elset_column = {}
index_Elset_beam = {}
index_BeamSec_column = {}
index_BeamSec_beam = {}
index_EndPart = {}

index_Node['Bottom'] = Bottom_Data.index('*Node\n")
index_Element['Bottom'] = Bottom_Data.index('*Element, type=B31\n’)
index_Elset_column['Bottom'] = Bottom_Data.index('*Elset, elset=column\n")
index_Elset_beam['Bottom'] = Bottom_Data.index('*Elset, elset=beam\n’)
index_EndPart['Bottom'] = Bottom_Data.index('*End Part\n’)
for Bottom_Data_temp in Bottom_Data:
if '*Beam Section, elset=column," in Bottom_Data_temp:
index_BeamSec_column['Bottom'] =
Bottom_Data.index(Bottom_Data_temp)
if '*Beam Section, elset=beam," in Bottom_Data_temp:
index_BeamSec_beam['Bottom'] = Bottom_Data.index(Bottom_Data_temp)
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for i in range(0,Up_No):
Up_Data_Beamsec_temp = []
index_Node['Up-' + str(i+1)] = Up_Data[i+1].index('*Node\n")
index_Element['Up-" + str(i+1)] = Up_Data[i+1].index('*Element, type=B31\n")
index_Elset_column['Up-' + str(i+1)] = Up_Data[i+1].index('*Elset,
elset=column\n’)
index_Elset_beam['Up-' + str(i+1)] = Up_Data[i+1].index('*Elset, elset=beam\n’)
index_EndPart['Up-" + str(i+1)] = Up_Data[i+1].index(*End Part\n")
for Up_Data_temp in Up_Datali+1]:
if '*Beam Section, elset=column," in Up_Data_temp:
Up_Data_Beamsec_temp = Up_Data[i+1]
index_BeamSec_column['Up-' + str(i+1)] =
Up_Data_Beamsec_temp.index(Up_Data_temp)
if '*Beam Section, elset=beam," in Up_Data_temp:
Up_Data_Beamsec_temp = Up_Data[i+1]
index_BeamSec_beam['Up-' + str(i+1)]

Up_Data_Beamsec_temp.index(Up_Data_temp)

H o .
#EL UK HBE Node 13 &

H oo .
Node_info = {}

Bottom_Data_Node_temp = {}

for i in range(index_Node['Bottom']+1,index_Element['Bottom']):
Bottom_Data_apart = []
Bottom_Data_apart_real = []

Bottom_Data_apart = Bottom_Data[i].split(’,")
for Bottom_Data_apart_temp in Bottom_Data_apart:

Bottom_Data_apart_real.append(str(re.findall(r"\d+\.”\d+",Bottom_Data_apart_temp))[2:
-2])
Bottom_Data_Node_temp[Bottom_Data_apart_real[0]] =
[Bottom_Data_apart_real[1],Bottom_Data_apart_real[2],Bottom_Data_apart_real[3]]

Node_info['Bottom']= Bottom_Data_Node_temp

Element_info = {}
Bottom_Data_Element_temp = {}
for i in range(index_Element['Bottom']+1,index_Elset_column['Bottom']):
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Bottom_Data_apart =[]
Bottom_Data_apart_real = []

Bottom_Data_apart = Bottom_Datali].split(',)
for Bottom_Data_apart_temp in Bottom_Data_apart:

Bottom_Data_apart_real.append(str(re.findall(r"\d+\.?\d*" ,Bottom_Data_apart_temp))[2:
-2])
Bottom_Data_Element_temp[Bottom_Data_apart_real[0]] =
[Bottom_Data_apart_real[1],Bottom_Data_apart_real[2]]

Element_info['Bottom']= Bottom_Data_Element_temp

H o .
#IEHUETZ Elset 15 &

H o .
Elset_info = {}

Bottom_Data_Elset_temp = {}

Bottom_Data_Elset_temp['column'] =[]

Bottom_Data_Elset_temp['beam'] = []

for i in range(index_Elset_column['Bottom']+1,index_Elset_beam['Bottom']):
Bottom_Data_apart = []

Bottom_Data_apart = Bottom_Data[i].split(’,")
for Bottom_Data_apart_temp in Bottom_Data_apart:

Bottom_Data_Elset_templ['column'].append(str(re.findall(r"\d+\.2\d*",Bottom_Data_apart
_temp))[2:-2])

for i in range(index_Elset_beam['Bottom']+1,index_BeamSec_column['Bottom']):
Bottom_Data_apart = []

Bottom_Data_apart = Bottom_Datali].split(’,")
for Bottom_Data_apart_temp in Bottom_Data_apart:

Bottom_Data_Elset_temp['beam'].append(str(re.findall(r"\d+\.?\d+",Bottom_Data_apart_t
emp))[2:-2])

Elset_info['Bottom']= Bottom_Data_Elset_temp

for i in range(0,Up_No):
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Up_Data_Node_temp = {}

for j in range(index_Node['Up-"' + str(i+1)]+1,index_Element['Up-" + str(i+1)]):
Up_Data_apart = []
Up_Data_apart_real = []

Up_Data_apart = Up_Data_temp][j].split(’,")
for Up_Data_apart_temp in Up_Data_apart:

Up_Data_apart_real.append(str(re.findall(r'\d+\.2\d*" ,Up_Data_apart_temp))[2:-2])
Up_Data_Node_temp[Up_Data_apart_real[0]] =
[Up_Data_apart_real[1],Up_Data_apart_real[2],Up_Data_apart_real[3]]

Node_info['Up-" + str(i+1)]= Up_Data_Node_temp

Up_Data_Element_temp = {}
for j in range(index_Element['Up-" + str(i+1)]+1,index_Elset_column['Up-' +
str(i+1)]):
Up_Data_apart = []
Up_Data_apart_real =[]

Up_Data_apart = Up_Data_temp(j].split(’,")
for Up_Data_apart_temp in Up_Data_apart:

Up_Data_apart_real.append(str(re.findall(r"\d+\.\d+",Up_Data_apart_temp))[2:-2])
Up_Data_Element_temp[Up_Data_apart_real[0]] =
[Up_Data_apart_real[1],Up_Data_apart_real[2]]

Element_info['Up-" + str(i+1)]= Up_Data_Element_temp

Up_Data_Elset_temp = {}
Up_Data_Elset_temp['column’] =[]

Up_Data_Elset_temp['beam’] = ]
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for j in range(index_Elset_column['Up-"' + str(i+1)]+1,index_Elset_beam['Up-"' +
str(i+1)]):
Up_Data_apart = []
Up_Data_apart = Up_Data_temp][j].split(’,")
for Up_Data_apart_temp in Up_Data_apart:

Up_Data_Elset_temp['column'].append(str(re.findall(r"\d+\.?\d*" ,Up_Data_apart_temp))[
2:-2])

for | in range(index_Elset_beam['Up-' +
str(i+1)]+1,index_BeamSec_column['Up-" + str(i+1)]):
Up_Data_apart = []
Up_Data_apart = Up_Data_temp][j].split(’,")
for Up_Data_apart_temp in Up_Data_apart:

Up_Data_Elset_temp['beam'].append(str(re.findall(r"\d+\.2\d*",Up_Data_apart_temp))[2:
-2])

Elset_info['Up-' + str(i+1)]= Up_Data_Elset_temp

H ol
HEESFEEAK inp 5 8
H .

Total_Node = {}
Total_Element = {}
Total_Elset = {}
Total_Nset = {}
Total_ H = {}

for key,value in Node_info['Bottom'].items():

Total_Node[int(key)] = [float(value[Q]),float(value[1]),float(value[2])]
for key,value in Element_info['Bottom'].items():

Total_Element[int(key)] = [int(value[0]),int(value[1])]
for key,value in Elset_info['Bottom'].items():

Total_Elset[key] =[]

for v in value:

Total_Elset[key].append(int(v))

HXUZEIR, SR M AN F AR AE 20830, AR50 B — R bn e 2 A Bt AT 13 . B
JEASINES, Sedlsine, SIS, e sod

for i in range(0,Up_No):

for j in range(0,Up_Numberf[i]):
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Node_compare = {}
for key,value in Node_info['Up-" + str(i+1)].items():

value_temp_1 = float(value[Q])
Floor_No =0
for tin range(0,i):
Floor_No = Floor_No + Up_Number(t]
if j==0:
H_temp=Floor_H]i]
else:
H_temp=Floor_H[i+1]
value_temp_2 = float(value[1])+H_temp*(Floor_No+j+1)
value_temp_3 = float(value[2])
key_temp = int(key)

#AIWR TS AN A ES, Eaiih RIcRE S SRS 5 oA m

Mg, ARG, TR ARSI m AR bR - i

flag=10
for k,v in Total_Node.items():
if abs((value_temp_1 - v[0]))<0.0001 and abs((value_temp_2 -

v[1]))<0.0001 and abs((value_temp_3 - v[2]))<0.0001 :

Node_compare[key_temp] = k
flag =1
if flag==20:
Node_No = len(Total_Node)
Total_Node[Node_No+1] =

[value_temp_1,value_temp_2,value_temp_3]

SEONH I R G S

Node_compare[key_temp] = Node_No+1

Element_compare = {}
for key,value in Element_info['Up-" + str(i+1)].items():

value_temp_1 = int(value[0])
value_temp_2 = int(value[1])
key_temp = int(key)

Element_No = len(Total_Element)
Total_Element[Element_No+1] =

[Node_compare[value_temp_1],Node_compare[value_temp_2]]
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for key,value in Elset_info['Up-" + str(i+1)].items():
if key == "column’:

for v in value:
Total_Elset['column'].append(Element_compare[int(v)])
if key == 'beam”:
for v in value:
Total_Elset['beam'].append(Element_compare[int(v)])

Total_H['Floor-'+'1"] = Floor_HI[0]
Floor Num =1
for I in range(0,Up_No):
for m in range(0,Up_Number([l]):
Floor Num = Floor Num + 1
Total_H['Floor-"+str(Floor_Num)] = Total_H['Floor-'+str(Floor_Num-1)] +
Floor_H[I+1]

for nin range(0,Floor_Num):
Nset_temp = ]
H_temp = Total_H['Floor-"+str(n+1)]
for k,v in Total_Node.items():
if abs(H_temp-v[1])<0.0001:
Nset_temp.append(k)
Total_Nset['Floor-"+str(n+1)] = Nset_temp

HERATE R
Final_file.write('**please check inp carefully’\n")
#part 155
Final_file.write('*Part, name=Part-1\n")
#Node 15 &
Final_file.write('*Node\n’)
for key,value in Total_Node.items():
Final_file.write("%g, %g, %g, %g \n'%(key,value[0],value[1],value[2]))
#Element 5 &
Final_file.write('*Element, type=B31\n’)
for key,value in Total_Element.items():
Final_file.write("%g, %g, %g \n'%(key,value[0],value[1]))
#elset 15 5
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Final_file.write('*Elset, elset=column\n’)
i=1
=1
for No in Total_Elset['column’]:
Final_file.write("%g'%(No))
if | < len(Total_Elset['column']):
Final_file.write(', ")
j=jt1
i=i+1
if i >10:
Final_file.write('\n")
i=1
Final_file.write('\n")

Final_file.write('*Elset, elset=beam\n’)
i=1
=1
for No in Total_Elset['beam']:
Final_file.write("%g'%(No))
if | < len(Total_Elset['beam']):
Final_file.write(’, ")
i=i+1
j=j+1
if i >10:
Final_file.write("\n")
i=1
Final_file.write("\n")
#Nset {52

Final_file.write('*Nset, nset=Floor-0'+\n'+" 1, 5'+'\n")

for i in range(0,Floor_Num):

Final_file.write('*Nset, nset=Floor-"+str(i+1)+"\n’)

temp_1=1
temp_2=1

for node in Total_Nset['Floor-"+str(i+1)]:

Final_file.write('%g'%(node))

if temp_1 <len(Total_Nset['Floor-"+str(i+1)]):

Final_file.write(', ")
temp_1=temp_1+1
temp_2 =temp_2 + 1
if temp_2 >10:
Final_file.write('\n")
temp 2=1
Final_file.write("\n")
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#HENHARE R, T — e
Other_file_Data =[]

Other_file=open(Other_filename)

Other_file_Data=0Other_file.readlines()

for i in range(0,len(Other_file_Data)):
Final_file.write(Other_file_Datali])

HRX S E inp A

Final_file.close()

self.ProcessShow.append(‘New inp file has been created, the path is: '+ filepath +
“\\" + "finalfile.inp")

def Runinp(self):
curdir = os.getcwd()
filepath = curdir + "\\" +"model_file"
os.chdir(filepath)
cmd = 'call abaqus job=finalfile.inp cpus=2 user=PQFiberimp_v2.0-std-win64.obj
interactive'
0s.system(cmd)
self.ProcessShow.append('Run new inp file...")

def Getdrift(self):
drift_path = curdir + \\' + 'drift_py'
os.chdir(drift_path)
cmd = "abaqus cae noGUI=drifts.py' + '\n' + 'pause'
os.system(cmd)
self.ProcessShow.append('Get the dirft of floors, the path is: '+drift_path+ "\' +
"result.csv')

def ShowFig(self):
max_drift =[]
max_drift.append(0.0)
floor_No =[]
floor_No.append(0)
i=1
curdir = os.getcwd()
odbpath = curdir + \\' + 'result.csv'
f = open(odbpath,'r’)
ff = f.readlines()
for fff in ff:
f_temp = re.sub(\D'," fff)
max_drift.append(f_temp)
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floor_No.append(i)
i=i+1

N = np.array(floor_No)

D = np.array(max_drift)

#D = D.astype('S32")

#Nnew = np.linspace(N.min(),N.max(),300)
#Nnew = Nnew.astype('S32')pyplot
#Dnew = spline(N,D,Nnew)

plt.close(all’)

#plt.plot(Dnew,Nnew,c="k" lw=2,label="Ratio of Story Drifts Curve")
plt.plot(D,N,c="k" Iw=2,label="Ratio of Story Drifts Curve")
plt.xlabel("Drift Ratio",fontsize=14)

plt.ylabel("No" fontsize=14)

plt.show()

if _name__ =="_ main_"
app = QtGui.QApplication(sys.argv)
window = MyApp()
window.show()

sys.exit(app.exec_())

Pk B (FREUZ AL A B A SCA-IRARAS)

from odbAccess import *
from abaqusConstants import *
import 0s

curdir = os.getcwd()
odbpath = os.path.dirname(curdir) + \\' + 'model_file' + "\\' + 'finalfile.odb'
f = open(curdir + \\' + 'result.csv','w")

myodb = openOdb(odbpath)
mysteps = myodb.steps

mystep = mysteps['earthquake']

myframes = mystep.frames
myframeNo = len(myframes)
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nodeset = myodb.rootAssembly.instances['PART-1-1"].nodeSets.keys()

floorNO =0
for nset_temp in nodeset:
if nset_temp[:6] == 'FLOOR-":
floorNO = floorNO + 1

max_drift=[]

for h in range(0,floorNO-1):
Upfloor = 'FLOOR-" + str(h+1)
Downfloor = 'FLOOR-" + str(h)
x=1]

h_1 = myodb.rootAssembly.instances[ PART-1-1'].nodeSets[Upfloor].nodes[-
1].coordinates[-2]
h_2 = myodb.rootAssembly.instances['PART-1-1"].nodeSets[Downfloor].nodes| -

1].coordinates[-2]
h = abs(h_1 - h_2)

Up_nset = myodb.rootAssembly.instances['PART-1-1"].nodeSets[Upfloor]
Down_nset = myodb.rootAssembly.instances[ PART-1-1'].nodeSets[Downfloor]
Up_NodeNum = len(Up_nset.nodes)

Down_NodeNum = len(Down_nset.nodes)

for frame_No in range(0,myframeNo):
frames = myframes[frame_No]
dis = frames.fieldOutputs['U']
Up_dis = dis.getSubset(region = Up_nset)
Down_dis = dis.getSubset(region = Down_nset)
Up_nodevalue = Up_dis.values
Down_nodevalue = Down_dis.values
ul =]
uz =]
for t1 in Up_nodevalue:
ul.append(tl.data[0])
for t2 in Down_nodevalue:
u2.append(t2.data[0])
x.append(sum(ul)/Up_NodeNum-sum(u2)/Down_NodeNum)
maxvalue=max(max(x),abs(min(x)))
max_drift.append(maxvalue/h)

floor_No=[]

for i in range(0,floorNO-1):
f.write('FLOOR-%d&%d-DRIFT,%g \n" %(i,i+1,max_drift[i]))
floor_No.append(i+1)
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myodb.close()
f.close()
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