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Abstract

IFC Format is being used to share the data betwe@erdnt Building Information Modeling Platforms. The IFC file
is structured on the basis of various domains such as Aathit domain, Structural Domain etc. Architectural Do-
main Comprised of architectural data of building entitB&EAM, COLUMN, WALL, SLAB etc.).But the Structural
Domain contracts with the Structural data of the analytmabel of Building which describes load, type of Load,
Bending Moment, Moment of Inertia, Shear Modulus, Bucklatg. This Paper describes the fetching of Structural
data from the ifc File of .ifc Format. The fetching processasried by File handling concepts of java Technology. In
which the Structural Constraints such as Load Applied litlyear Pointly on Beam are performed. Calculations are
manipulated to extract the bending moment with the use af gdthed from the .ifc file.
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1. Introduction 1.1. Building Information Modeling(BIM)

Conventional Building plan was extremely suscepti-

BIM has totally changed the way of planning, build- ble upon the 2- D Drawings resulting in poor grouping
ing and management of an Infrastructure. Earlier the and loss of processed data[l, 12]. But with the initia-
building designs were mostly dependent upon the 2- tion of BIM, this problem has been solved up to max-
d drawings which caused damage on large extent onimum extent because BIM use 3- D Models instead of
information and coordination[1]. With the advance- 2 D Drawings and BIM has alternated the way of Plan-
ment in BIM technology the problem has been solved ning, Building and Management of an Infrastructure[1,
mostly. It basically provides a platform to all engineers 12].so, It's basically a platform on which all engi-
so that they can work together on the information of the neers can work together on the processed data of the
infrastructure[2, 3, 4]. infrastructure[1, 12].

Earlier engineers worked on fiérent software and It was quite dificult to job synchronously by engi-
developed the model in fierent software which made  neers before the initiation of the BIM and one engineer
it very difficult to connect and relate the information develops a model in fierent software and other in the
with each other[2, 3]. Then with introduction of BIM, other software. They were not able to broadcast with
many BIM softwares came into existence which stored each other. Hence lead to compatibility issues[1]. Then
the information of an infrastructure in the standard form BIM softwares came into presence and proved to be a
known as IFC. Hence, a software is created in java tech- remedy to these compatibility complications . All the
nology which can fetch the values of structural elements BIM softwares collect the information of an infrastruc-
of Building to apply checks according to the Indian ture in the standard format known as Industry Founda-
Standard Codes(IS) [2, 5, 3, 6, 4, 7, 8, 9, 10, 11]. tion Classes(IFC) [2, 5, 3, 6, 4, 7, 13, 14, 15, 16].

1.2. Industry Foundation Classes(IFC)
Email addresses: bikramjitkritjit@gmail.com (Prof. ; ;
Bikramijit Singh?), abc (Prof. Hardeep Singh R4), l.F(.: format is used 'tO descnbe. the model of
nandad9rahul @gmail.com (Rahul Kumar Nanda), bw!dmgs[l?, 12]. It describes the sharing and exchange
pawanbaldhotra94@gmail.com (Pawan Kumat) of information among IFC compatible softwares. It
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Figure 1: Flow chart of Structural Ananlysis.

stores each entity of the infrastructure that are known as
objects. It describes how to show the individual prop-

erties of the objects[12].IFC holds data like geometry,

guantities, calculations, etc. And the is data is fur-

ther used by professionals such as Architectural Engi-
neer, Structural Engineer, Plumbic Engineer, Electrical
Engineer[2, 3].

IFC schema is created by using graphical notation
that is known as EXPRESS-G i.e. international data
definition language[4, 17, 12]. It easily helps to make
the development and reviewing of the model. IFC ex-
ists in another XML form which is known as ifcxml[8].

2. Research Methodology

e The .Ifc file is read simply as a simple text file by
the concept of file handling in java technology.

¢ In file handling the file is being is pared character
by character with help of filelnputStream class of
java technology.

e After getting character by character all the char-
acter are joined to form a string until a semicolon
occurs.

e Semicolon ; indicates the finishing of the line in
.ifc format.
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Figure 2: Splitting of the string with a delimeter .
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Figure 3: Fetching Data from Collection .

Those line are processed for which # exists at the
starting of the string.

The commonly used function of strings i.e. split()
is used to split the string in various subparts.

The two parameters are being parsed in the split
function. The first one is String itself and the other
one is the character through is splitting is being
performed.

# is passed in the string in the split function. It
eliminates the first occurrence of # and joins the
other substring by #.

Then further the result string is passed to split func-
tion with the splitting element as and we get two
results.



The first result is id and the other one is the text
related to that id.

After splitting by=,we get text related to id which
further is split by the splitting element (.

Then we get two results first is tag related to the id
and the second one is data related to that tag.

Then we compare that with any tag of the Ifc file
for example IfcConnectsStructuralActivity.

Then we decode IfcConnectsStrurctural activity to
get the ref of IfcStructural LinearAction.

Then,Further IfcStructuralLinearAction tag is be-
ing searched in the .ifc file and id is matched with
the reference which got earlier.

When the tag is matched with IfcStructuralLinear-
Action and id matches with reference the,we fur-
ther decode if StructuralLinaerAction to get the
reference of IfcStructuralLoadLinearForce.

Then,further IfcStructuralLoadLinearForce is
matched with the tag and id is matched with the
reference got form earlier tag .

When the tag gets matched and id also matches to
reference the we decode it to get the value of load.

Now again IfcConnectsStructuralActitvity tag is
traversed and decoded to get the reference of Ifc-
StructuralCurveMember.

After matching the tag the id is matched with ref-
erence ,then it is further decoded to get the IfcPro-
ductDefinitonShape.

The previous tag is searched for matching of id
with reference we got.

IfcTopologyRepresentation reference is searched
for reference and the again scanned for its id.

Now IfcTopologyRepresentation is decoded for
two references .

— Thefirst reference is of the IfcGeometricRep-
resentationContext and will be searched in
the .ifc file until id does not matches with the
ref.

x When tag and id gets matched the we de-
code that tag to get the reference of If-
cAxis2Placement3D.
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Figure 4: Sending parameters to child tag.

x The this tag is also searched in .ifc file
till id matched .then we further decode it
to get two referneces.

- The first reference is IFCCartesian-
Point.

- The after searching and matching of
tag and id we decoded to get the
X,y,z coordinates.

- The second reference got by decod-
ing IFCAXIS2PLACEMENT3D is
the the reference of IFCDIREC-
TION.

- After searching and matching the
tag with IFCDIRECTION and id
gith the ref,we get coordinates of di-
rection. The second reference is of
IfcEdge.

— The second reference is of IfcEdge.

x From here we again get two further ref-
erences i.e. of the IFCVertxPoint.

« Again the tag is matched with the IfcVer-
texPoint and id with reference.the it is
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Figure 5: Finding moment of inertia and applied load

decoded to get two reference i.e. lIfc-
CrtesianPoint.

At the end,we matches the tag to lifc-
CartesianPoint and id with ref we de-
code to get the coordinates of two points
that are Starting Point and Ending Point
of the structural entity on which the load
is applied.

*

e By collecting all the data in the digitized form
elated to structural entities of building we can per-
form the load analysis on the building entities.

3. Result and Discussion

The SCRUTINIZER STRUCT is just been created to
alter the conventional technique which is used to ap-
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ply structural checks manually. The Conventional tech-
nigue was very dficult and full of errors. SCRUTI-
NIZER STRUCT is a desktop application to apply the
structural checks on the entities which are being formu-
lated after fetching data from the .ifc file produced by
any 3-D Structural analysis software such as StadPRO
, ETABS etc. The calculations are being performed to
measure the quantities such as Moment of Inertia, Rel-
ative Stithess and Bending Moment etc. The calcu-
lations are performed as the .ifc file is hot having the
data related to the above entities. So the parameters as
Load, Span etc. are being used to calculate these en-
tities. The java Technology is being used to create the
SCRUTINIZER STRUCT as it is fully object oriented
programming language and there are various In-Built
Libraries to perform calculations. The SCRUTINIZER
STRUCT is fruitful desktop application for Structural
Analysis and further changes could be made to make it
more dficacious.

4. Conclusion and Future Aspects

In Conclusion, the research work describes how the
IFC file of structural domain is being used to extract the
structural data of an construction entity. The approach
used is the automated code compliance and java tech-
nology is being used to for the extraction process. Au-
tomated Code Compliance helpsin saving time , manual
efforts and gives error free results.

But, still it is in the developing stage. The values ex-
tracted from the IFC of structural domain can be used
to perform load analysis on the BIM model. Hence
checks could be applied according to the Indian Stan-
dard Codes. The Reporting could be improved for the
improved graphical representation of the results.
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