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Abstract 
Engineering software running on object-oriented programming language has been extensively used in 
structural modeling past 20 years. Taking their ease of use and a large area of utilization into account, these 
software will be used by engineers. Moreover, a number of these software increases, and many enhancements 
take place. Considering the developments in modeling software, data transition is much needed for model 
updates. Data transition between these software is widely studied and many methods have been developed. 
However, if an engineering model is inaccessible or not created in the first place, available data reports can 
be used to create an object-oriented based model. In this study, it is aimed to utilize the Interactive Database 
Editing interface on SAP2000 to create a model by using data tables. 
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1. Introduction 

The problem-solving mindset has been the main 
initiator of great advances in human history. From 
the smallest objects used in daily life to inventions 
that changed the lives of millions, the main priority 
was to protect and ease human life. This progress 
starts with the detection of the problem and ends 
with a well-prepared solution. However, endless 
advancement continues by finding flaws of 
previous solutions and creating a better solution. 
Engineers are the pioneers of problem-solving and 
they are responsible for advances in many 
important areas such as structural safety. 
Developments in engineering design and changes in 
environmental conditions enforced creating an 
object-oriented based model of existing structures 
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to re-analyze them under new load values and 
detect inadequate structure members [1]. Fig. 1 
shows old structures built before computer-aided 
design and object-oriented based software such as 
SAP2000, ETABS, Tekla and Revit were utilized in 
construction technology. 
 Engineers often face a lack of information 
dealing with existing structures because data gets 
lost in time or is in other formats such as old 
software files and reports. Therefore time-saving 
and practical ways used for remodeling gained 
importance [2]. Laser scanning, ground penetration, 
image-based modeling are some of the 
technological approaches studied by many 
researchers on different types of structures [3-7]. 
However, modeling through the utilization of data 
tables within reports has not been studied.
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Fig. 1. Old structures built before CAD software (retrieved from the internet) 

 
 In this study it is aimed to utilize data tables 
presented in reports and create an object-oriented 
based model thus allowing going over the results of 
analyses presented in the report and testing the 
robustness of structures under updated load values. 
Besides, if retrofitting is required, created model 
could be used in decision making. Interactive 
Database Editing (IDE) interface on SAP2000 
software is utilized for a fast and smooth transition 
from data tables to object-oriented based models 
(Fig. 2)[8]. 
 
2. Structural modeling in object-oriented based 

software  

Model dimensions, materiel properties, loads, and 
much more information of a completed analysis are 
stored in reports and printouts. This information 
needs to be transformed into a proper format to be 
used in Interactive Database Editing. Then, by 
using tables for interactive editing and importing 
related data sequentially, the model gets completed. 
The modeling process is given in Fig. 3. 

 
Fig. 2. The interactive database editing interface 

 
 Upon opening Interactive Database Editing, 33 
tables are shown in which users can enter basic 
model data. However, these 33 tables generally are 
not enough to completely model the project at hand. 
For this reason, “Expose All Input Tables” from the 
options on the right side is required to be activated 
to open more input tables. 
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Fig. 3. Modeling steps 

 
 The selection of tables to be used among 1119 
tables presented on the interface can be time-
consuming and may result in inaccurate modeling. 
Therefore it is essential to filter out unnecessary 
tables and focus on the relevant tables. 16 
categories and a total of 1119 tables appear from 
which required tables can be found and used. Those 
16 categories and their general utilization areas are 
presented in Table 1. 
 Importing model data can be complicated since 
each table within the IDE has its unique layout and 
data to be imported can be in a different layout. The 
editing table for joint coordinates and frame 
connections can be seen in Fig. 4. Each table has 
additional options which might be needed based on 
the model. It is suggested to use the presented Excel 
option in the IDE interface for significantly big 
projects since editing data on the interface causes it 
to freeze or close because changes made on the 
interface are directly applied to the model. 
 
3. Selected model as a numerical example 

3.1. Definition of model 

This study covers the modeling of the Space Frame 
System of Sports Center built by the Ministry of 
Youth and Sports in Dernekpazarı, Trabzon (Fig. 
5). Modeling is carried out by using technical 
reports as a source of information. Thus, structural 

status assessment is carried out without detailed 
investigation of structural members which is time-
consuming and risky to some extent. The area of the 
roof is 1246 m2 and the height of the space frame 
system is 0.836 m at the highest point. 
 Material properties, joints, frames, restraint and 
frame assignments, load cases, load combinations, 
and load values of the model are first taken from the 
report, then formatted on excel and imported to 
SAP2000 by using the Interactive Database Editing 
interface. Space Frame System consists of 469 
joints, 11 different types of frame sections totaling 
up to 1776 frames. The performed analysis 
presented in the report had 22 load cases and 319 
load combinations.  
 Since the space frame system consists of steel 
members made of only S235 material, the material 
property can be easily added to SAP2000 without 
Interactive Database Editing. However, using IDE 
in projects with multiple material properties can 
reduce the workload. The schematic of model 
creation from reports to the final model is shown in 
Fig. 6. From step one to step two each data table is 
selected and formatted on different excel files so 
that it is organized and more readable. Then, these 
organized excel files are imported into the 
Interactive Database Editing interface in order, 
resulting in an object-oriented based model shown 
in the fourth step. 
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Table 1. Interactive database tables and their utilization areas 
Category Area of Utilization 
System Data Coordinate System, Grids, Analysis Options, Reference Lines… 
Property Definitions Material Properties, Component Properties… 
Load Pattern Definitions Load Patterns, Regulation Loads, Functions… 
Other Definitions Constraints, Soil Profiles, Mass Data, Generalized Displacements… 
Load Case Definitions Load Case, Static Case, Modal Case, Modal History Case… 
Bridge Data Lane Data, Vehicle Data & Many More Bridge Related Data 
Connectivity Data Joint Coordinates, Component’s Connectivity Data 
Joint Assignment  
Frame Assignment  
Cable Assignment  
Tendon Assignment  
Area Assignment  
Solid Assignment  
Link Assignment 

Item Assignments (Section, Added Mass, Local Axes, etc.) 
Load Assignments (Gravity, Distributed, Strain, Deformation, etc.) 
Design Assignments ( Special Design Method for Related Component) 

Options/ Preferences Data Dimensional Preferences, Design Preferences, Color Options… 
Miscellaneous Data Project Information 

 

  
Fig. 4. Data input tables on the interactive database editing interface 

 

   
Fig. 5. Dernekpazarı sport center  
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Fig. 6. Schematic of the remodeling process 

 

3.2. Challenges of remodeling and solutions 

This project includes modeling of a Space Frame 
System of Sports Center located in Dernekpazarı 
Trabzon. In this case, the only source of 
information was reports of the analysis and results 
presented on the same report. The problems of 
modeling a structure only by reports and solutions 
to these problems are summarized below: 
 Collecting information related to the model was 

time-consuming in first hand considering the 
variation in cross-sections and number of 
frames. Besides, members at the center of the 
space frame system are hard to reach for 
examination because of height and lack of 
mobility systems. Therefore, the model created 
on interactive database editing is compared with 
pictures taken on-site (Fig. 7). Moreover, a 

faulty coordinate for joints or wrong 
connections can easily be detected on SAP2000. 

 Reports are the primary form of submitting 
results of structural analysis since engineering 
software is not commonly used. However, in the 
case of remodeling, simply organized reports 
are not effective sources of data. Nevertheless, 
reports can be the only source of information of 
built structures such as in this case. Data tables 
presented in reports were not grouped, listed, or 
ordered. Therefore each table is formatted 
separately and stored in different excel files to 
reduce the workload and risk of error. 

 Matching each data table to its corresponding 
table on the interactive database editing 
interface and following the correct sequence 
plays a critical role in correct modeling. For this 
reason, previously separated data tables are 
studied and proper sequence is determined.  
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Fig. 7. Pictures of the space frame system 

 

 
Fig. 8. Model geometry in SAP2000 

 
This sequence is respectively material properties, 
joints, frames, restraints, load cases, load 
combination, joint loads, frame loads, etc. The 
geometry of the space frame system formed on 
SAP2000 software is shown in Fig. 8. 

4. Conclusions 

This study aims to enlighten an existing Interactive 
Database Editing interface on SAP2000 for it to be 
used in a troublesome situation such as re-modeling 
without any CAD file. In the case of modeling a 
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structure by using reports, engineers mostly face 
difficulties in converting the data and creating a 
CAD model. This mostly results in a full physical 
investigation of structure and unfortunately 
inevitable assumptions for hard-to-reach parts. 
These ordinary methods are time and money-
consuming compared to represented study. This 
method is the fastest and most efficient way to 
model a structure in cases of reports being the only 
source of information. 
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