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Information exchange in Building Information Modelling (BIM) faces significant 
interoperability challenges due to the use of heterogeneous software tools, which often 
struggle to interpret objects across disciplines. These challenges stem from 
inconsistencies in geometry, properties, and relational representation. While Industry 
Foundation Classes (IFC) have been employed to address these issues, their effectiveness 
remains limited. This paper presents a Grasshopper script with custom Python nodes to 
automate the creation of Revit structural models, including columns, beams, floors, and 
foundations, from Rhino models. The script follows a three-step process: first, it analyses 
Boundary Representation (BREP) elements in Rhino to generate corresponding Revit 
levels; next, a custom Grasshopper node extracts BREP dimensions to create Revit 
structural families based on user-defined parameters, such as material type (e.g., 
concrete, steel) and physical properties; finally, using Python, the script positions the 
elements accurately within the Revit model at their designated levels through the 
Rhino.Inside.Revit (RIR) Grasshopper plugin. This method enhances data exchange by 
maintaining native Revit elements, enabling better data management and providing 
construction-specific information, such as element volumes for quantification. Despite its 
limitations, including the inability to generate curved beam elements, the proposed 
approach demonstrates significant potential for improving structural modelling 
workflows in Revit. Future research will focus on expanding the script to support 
additional structural elements, further enhancing BIM interoperability and automation. 
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INTRODUCTION 
Technological advancements in the AEC sector 
have significantly accelerated project 
development, improved construction monitoring, 
and enhanced building lifecycle management 
(Wang and Chen 2023). Despite these 
improvements, interoperability remains a major 
challenge, particularly in cases where different 
users work on the same model, leading to 
software tool failures and inefficient collaboration 
between disciplines. Effective communication and 

seamless data exchange are crucial for experts 
involved in project development, yet BIM still 
struggles to fully address these needs (Djuedja et 
al. 2019; Bataw et al. 2016). Some software 
developers have attempted to tackle these 
challenges by introducing tools like 
Rhino.Inside.Revit (RIR), which enables Rhino and 
Revit integration. However, RIR is limited, it either 
imports Rhino geometry as a direct shape or 
allows Revit elements to be created within the 
Grasshopper environment, but it does not 
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support the direct creation of native Revit 
structural elements from Rhino (McNeel Forum 
2024). The alternative proposed in this research 
aims to generate native Revit elements directly 
from Rhino BREP elements. The method involves 
analysing Rhino BREP elements, extracting their 
geometric curves, and using this data to create 
corresponding Revit elements. Additionally, with 
user-defined inputs, the generated elements will 
carry all necessary desired information, such as 
material properties, ensuring a more efficient and 
data-rich BIM workflow. It is imperative to 
acknowledge that Brep is the Boundary 
Representation (Yuan et al. 2021). 

BACKGROUND 
BIM interoperability remains a major challenge in 
the architecture, engineering, construction (AEC) 
and facility management sectors, particularly in 
projects involving complex geometries, 
multidisciplinary collaboration, and long project 
lifecycles (Djuedja et al. 2019). The use of multiple 
BIM software within a single project by different 
professionals can lead to version control issues, 
increased costs, and difficulties in data analysis 
(Amoah and Nguyen 2019). Furthermore, as the 
industry shifts from 2D computer aided design 
(CAD) to 3D digital modelling, new challenges 
emerge in exchanging large, complex models 
across different software platforms, particularly 
when relying on IFC-based workflows. (Steel et al. 
2012; Semenov and Scherer 2021).  

Recent advancements in architectural design 
have increased project complexity and scale, 
highlighting the need for improved collaboration 
and data management tools (El-Khouly and 
Abdelhalim 2024). Various solutions have been 
explored to enhance interoperability. Komarov 
and Kazarian (2023) proposed using RIR plugin to 
link freeform modelling in Rhino with BIM 
capabilities in Revit. Similarly, Poinet et al. (2020) 
discussed about Speckle, an open-source 
Common Data Environment (CDE), which 
provides version control and enables 

synchronization of design revisions across 
multiple platforms, helping to maintain design 
integrity and reduce data loss. Additionally, the 
development of modular disciplinary ontologies 
has been suggested to enhance collaborative 
design tools and support federated data 
interoperability (Elshani et al. 2022). 

The integration of parametric modelling tools 
like Grasshopper with BIM software is gaining 
traction in the AEC industry, as it bridges the gap 
between freeform design and BIM 
documentation (Kępczyńska-Walczak and 
Białkowski 2018). Grasshopper and Rhinoceros 
facilitate 3D modelling of buildings and urban 
environments, incorporating diverse data sources 
such as cartography and LIDAR scans (Costantino 
et al. 2022). These tools also support 
performance-based design through simulation 
components, though validation remains crucial 
(Ganji et al. 2020). The integration of algorithmic 
design with BIM platforms such as Revit and 
Archicad enhances design flexibility, automation, 
geometry control, and documentation 
throughout the project lifecycle (Iasbik et al. 
2020). However, interoperability issues persist 
due to variations in domain knowledge 
interpretation and the diverse methods used by 
different software tools to represent geometry, 
properties, and relationships (Lai and Deng 2018). 

METHODOLOGY 
This study uses an applied research approach to 
develop a Grasshopper script that facilitates the 
generation of a Revit structural model including 
columns, beams, floors, and foundations directly 
from a Rhino 3D model (BREP elements) using 
RIR. The methodology integrates computational 
design and parametric modelling with Building 
Information Modelling (BIM). The research 
approach is structured into three stages. First, the 
script analyses the geometries to generate Revit 
levels based on column heights, ensuring that 
columns with the same height are placed at the 
corresponding levels. Next, the script extracts the 
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cross-section for each column, floor, and beam 
element, while for foundations, it extracts the 
surface to create the appropriate Revit type 
element. In the final stage, the script retrieves the 
curve elements of each geometry and, using RIR 
nodes, generates a native Revit family.  

Before executing this process, it is crucial to 
ensure that all Rhino BREP elements are assigned 
to the correct layers and properties for accurate 
translation. All BREPs belonging to the same 
category (e.g., columns, floors) must be placed in 
the same layer. 

Revit level creation  
As mentioned above, column elements are used 
to create levels. First, we create a custom node 
that extracts the vertices of each Brep to 
determine the geometry's bounds in the Z 
direction. This node then uses the Create Set 
command in Grasshopper to remove duplicate 
bounds, ensuring that multiple levels are not 
created at the same height. By generating a list of 
minimum and maximum bounds, it analyses the 
data to distinguish between underground and 
upper floors. Next, we use the output list from the 
custom node to generate a corresponding list of 
level names as strings. The Concatenate function 
enables us to assign names accordingly, ensuring 
that the list of names matches the list of heights 
in length. Finally, by using the Add Level 
command in RIR, we connect the height list to the 
Elevation input and the name list to the Name 
input. As a result, the script generates Revit levels 
based on the selected Rhino geometries.  The 
figure 1 illustrates the Grasshopper script. 
 

 
 
 

 
 

Structural column creation in Revit 
The Add Structural Column node in RIR requires 
Curve, Family Type, Base Level, and Top Level 
inputs. The challenge here was to extract this 
information from a Rhino BREP. First, we created 
a custom node to sort elements by grouping all 
BREPs whose base points have the same height 
into the same branch list. This step helps in 
efficiently managing tree structures in 
Grasshopper. Next, using the Deconstruct brep 
node, we extracted the base face of each BREP to 
determine its centroid. This centroid was then 
used to create a plane, which was intersected with 
the corresponding geometry. The output list was 
then analysed by a custom script. Depending on 
the Rhino model, we could have circular curves 
(for circular columns) or polyline curves (for 
rectangular or square columns). Before 
proceeding further, we dispatched these curves 
and the associated BREPs into separate data lists, 
as they would be processed differently in 
subsequent steps.  

At this stage of the process, polyline curves 
obtained from the intersection of BREP and plane 
were exploded into segments. We then measured 
the distance from the first to the second vertex 
and from the first to the fourth vertex to 
determine the column dimensions. For circular 
curves, we used the expression “2 × sqrt(x/π)” 
(where x is the area of the circle) to calculate the 
column diameter. Using the Concatenate node, 
we generated column names based on their 
dimensions in the format (b × h) for rectangular 
columns and Ø for circular columns. To create 
Revit family-type columns, we used the 
concatenated list of column names. We removed 
duplicate names from the list and used the Query 
Types node in RIR to select the appropriate 
column family, which must be preloaded into 
Revit according to our needs. Next, the Duplicate 
Type node was used to create copies, renaming 
them according to the column names list. Using 
the Element Parameter node, we assigned the 
base and height values to the duplicated family 

 
Figure 1 
Revit level creation 
script suggested 

Volume 1 – Confluence – eCAADe 43 | 349



types based on the previously measured 
distances, we also set information about the 
material using the same node. 

For the Curve input, we created a line from the 
centroid of the base surface of the BREP to the 
centroid of the top surface. For the Base Level and 
Top Level inputs, we used a custom Python script 
to extract the elevation values of the base and top 
points of each BREP. These elevation values were 
then used as inputs for the Query Level node in 
RIR to determine the appropriate levels in Revit. 
Finally, by connecting all these elements to the 
Add Structural Column node, we successfully 
generated Revit structural columns at the same 
coordinate points as in the Rhino environment. In 
addition, the analytical model can be created 
using the Element Parameter node. Figure 2 
below illustrates the entire process. 

 
 
 
 
 
 
 

Structural Beam creation in Revit 
To create structural beams in Revit using RIR, the 
Add Structural Beams node was used. This node 
requires three inputs: Curve, Family Type, and 
Reference Level. The different steps we took to 
generate the Revit beams are shown in Figure 3. 
 

 
 
 
 
 

To extract the beam dimensions and create the 
Revit family type, we follow a procedure similar to 
that used for columns. The key difference is that 
beams are analysed in the X and Y directions 
(horizontal plane), while columns are analysed in 
the Z direction (vertical axis). 

To generate the curve elements, we created 
XZ and YZ planes at the centre of each BREP and 
then intersected these planes with the 
corresponding BREP. For each BREP, this resulted 
in two polyline curves. We then compared their 
areas and selected the polyline with the larger 
area. This selected polyline was exploded to 
extract the upper segment, which was then 
moved to the centre of the BREP and used as the 
curve input for the beam. A limitation of this 
approach is that, in the case of beams with curved 
lines, the script is not able to process them. 

For the Reference Level, the same Python 
script determined the height of the upper part of 
the BREP and used it as the elevation input to 
query the corresponding Revit level using the 
Query Level node of RIR. 

Structural foundation creation in Revit 
In this paper, we focused mainly on isolated 
foundations. Other foundation types will be 
explored in future research. The RIR node used to 
create isolated foundations requires three inputs: 
Location, Type, and Level. 

For the Location input, we extracted the 
highest point of each BREP and created an XY 
plane, which was then intersected with the 
corresponding BREP. The resulting polyline was 
used to determine the centre point using the Area 
node. The centroid output was then used as the 
location input for the Add Foundation node. 

For the Type input, we combined the methods 
used for columns and beams to extract the 
foundation dimensions in the format (L × W × T), 
where L represents length, W represents width, 
and T represents thickness. Using the same 
approach as before, we created the Revit family 
and assigned the appropriate values and material. 

For the Level input, our Python script was 
used to determine the height of the upper part of 
the BREP and used it as the elevation input to 
query the corresponding Revit level using the 
Query Level node of RIR. Figure 4 below illustrates 
the entire process. 

 
Figure 2 
Proposed script 
for structural 
columns creation 

 
Figure 3 
Proposed script 
for structural 
Beams creation 
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Structural floor creation in Revit  
For floor creation using the RIR node Add Floor, 
three main inputs are required: Boundary, Floor 
Type, and Level. Figure 5 shows the process we 
used to create the script that generates the Revit 
Floor. 
 

 
 
 
 
 
 
 

For Boundary Extraction, we began by sorting 
BREPs, grouping those at the same level into the 
same branch for better organization. Next, we 
used a plane created from the centroid of the 
upper part of each BREP to intersect with the 
BREPs. The resulting closed curves from this 
intersection were used as the boundary input for 
the RIR Add Floor node. 

Floor Type creation: Using a custom node, we 
measured the distance from the centroid of the 
top surface to the centroid of the bottom surface 
to determine the floor thickness. We then created 
a set to remove duplicates and used the 
concatenate function to generate a list of floor 
names. Next, we used the Query Type Family 
node to retrieve an existing floor type, which must 
be preloaded into Revit. The Duplicate Type node 
in RIR was then used to create copies of the 
queried floor type. Additionally, we used the 
Construct Compound Structure node to define 
the floor structure, including thickness and 
material properties. 

Level Assignment: For the Level input, our 
python custom node was used to extract the 
centroid of the boundary curves. The Z-values of 
these points were then used as elevation inputs 
for the Query Level node to obtain the 
corresponding levels in Revit. The figure below 
illustrates the entire process. 

CASE STUDIES 
Two projects were used to evaluate the efficacy of 
the Grasshopper script. To facilitate the use of the 
script, it is important to ensure that all BREPs of 
the same type (columns, floors, etc.) are placed in 
the same layer. This simplifies the selection 
process using the Grasshopper node 'Query 
Model Objects' to select objects by layer. 

First case study 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 4 
Proposed script 
for structural 
foundations 
creation 

 
Figure 5 
Suggested script 
for the creation of 
floors 

 
Figure 6 
First case study: 
Rhino model and 
Revit generated 
model 
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The first case study involved a small project with 
approximately 207 BREP elements, including two 
slanted columns. Figure 6 above shows the Rhino 
models and the Revit models generated by the 
grasshopper script. 

The Revit model was generated in just a few 
seconds, corresponding to the time required for 
the script to compute. The levels were perfectly 
aligned, and the model maintained the same 
coordinate location as in the Rhino model. 
However, the slanted columns did not retain their 
exact shape from Rhino. This limitation arises 
from the Revit API, which does not allow users to 
rotate on a specific face of a column. 

Second case study 
The second case study involved a project with 
approximately 937 BREP elements. This project 
was more complex, featuring building sections 
with varying foundation heights, curved beams, 
and a larger number of BREP elements. As a result, 
the script required more time to compute. The 
generated Revit model was also accurate, but the 
script was unable to generate beams with curved 
lines due to its current limitations. Figure 7 
illustrates the differences between the two 
models.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As shown by the red and blue circles in the figure 
7, the script was unable to generate circular beam 
elements. 

DISCUSSION 
In both case studies, the Revit model generation 
was significantly facilitated by the Grasshopper 
script. The script not only enables the automatic 
creation of a Revit model but also serves as a 
bridge, streamlining the workflow between Rhino 
and Revit. As long as the generated elements are 

not released in Revit, the script allows for real-
time updates, ensuring that any modifications in 
Rhino are automatically reflected in Revit. 
Furthermore, the Revit model enhances data 
management, enabling the extraction of 
information just as in a natively built Revit model. 
Additionally, the script can generate an analytical 
model, and all elements can be scheduled directly 
within Revit. 

Despite its advantages, the script has some 
limitations such as: 

 
Figure 7 
Second case 
study: Rhino 
model and Revit 
generated model 
with failed 
generated 
element circled 

352 | eCAADe 43 – Volume 1 – Confluence



- it is currently designed only for structural 
elements such as columns, beams, floors, and 
foundations and cannot be used for elements 
like stairs or structural walls 

- curved elements cannot be generated using 
this script 

- Slanted elements can be created, but they 
may require manual adjustments by the user 
to ensure accuracy. 

The proposed workflow between Rhino and Revit 
enhances interoperability by enabling seamless 
geometry and data transfer. It supports 
parametric design via Grasshopper, adds BIM 
parameters to Rhino geometry, and allows 
bidirectional updates for iterative workflows. This 
integration improves collaboration, custom tool 
development, performance with large models, 
and BIM-based analysis and visualization. 

FUTURE WORK 
In the next phase of our research, we aim to 
expand the capabilities of the script to support 
additional structural elements. Secondly, we will 
address the limitations related to curved elements 
and explore the integration of Python with the 
Revit API to provide greater control over complex 
structural shapes. 

CONCLUSION 
The Architecture, Engineering, and Construction 
(AEC) industry continues to face significant 
interoperability challenges. This research 
proposes an alternative approach for data 
exchange between Rhino and Revit using RIR. The 
focus was on structural elements, including 
columns, beams, floors, and foundations. The 
Grasshopper script developed in this study is 
capable of analysing BREP elements in Rhino and 
automatically generating a Revit model. 
Additionally, it enables live updates in Revit, 
reflecting any modifications made in Rhino. One 
key advantage of this workflow is its enhanced 
data management, as the generated Revit model 

behaves as a native model rather than a direct 
shape element. Despite its improvements in 
interoperability, the script has certain limitations, 
such as the inability to generate curved elements. 
However, this approach represents a significant 
step forward in data exchange workflows, offering 
new possibilities for collaboration across different 
AEC professionals. 
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