
CASE STUDY

Comsa Digitizes Renovation  
of Century-old Bridge  
in Cabrianes, Barcelona 

Bentley’s Integrated BIM Applications Optimize Design 

and Construction Monitoring, Reducing on-site Errors  

RECONSTRUCTING A HISTORIC 

BRIDGE OVER THE LLOBREGAT RIVER

Located in the Bajes region of Barcelona, the 

Cabrianes Bridge is a century-old structure spanning 

the Llobregat River along the Carretera B-430 road. 

To improve safety, service, and tra昀케c 昀氀ow, as well 
as to accommodate pedestrian and cyclist mobility, 

the bridge and roadway access points are being 
renovated and modernized. The EUR 2.4 million 

project consists of widening the bridge from  
6 meters to 12 meters to include two-way vehicle 
tra昀케c lanes and a pavement for nonvehicular 
transport. It also includes constructing a new deck 
supported by a central arch. 

“The works will improve the level of service and 
favor safety and 昀氀uidity in driving, as well as the 
mobility of pedestrians and cyclists,” said Santiago 

Martinez Pardo, surveyor and BIM modeler of linear 

infrastructure at Comsa. With a commitment to 

continually improving  in construction processes and 

implementing an innovative project management 

model, Comsa is delivering the refurbishment and 

reconstruction project using a BIM methodology.

UNDERSTANDING DESIGN  

AND CONSTRUCTION SCHEMES

The bridge features existing piles, walls, and slabs 
that need refurbishing and were poorly maintained. 
Additionally, the newly built infrastructure needs  
to be integrated with the existing renovation works. 
“The remodeling of the bridge combines existing 

renovated elements with new ones,” said Pardo. 
Faced with this complex integration challenge, 
Comsa realized the need to create a digital  

3D model to better convey and understand the 

design and construction scheme. During the initial 

project phase, the bridge had not been modeled, 

making it di昀케cult for engineers and construction 
sta昀昀 to visualize and fully grasp the design intent 

and construction plans. “Although the blueprints, 

cross-sections, and longitudinal plans are intuitive, 

especially for experienced construction sta昀昀, this 
was not enough to provide a complete view of the 
project in the initial phase,” said Pardo.

With a multidiscipline team dedicated entirely  

to the development and implementation of BIM, 

Comsa set out to model the existing site and 

structure and, based on that model, generate  

an integrated project model for the bridge extension 

and accesses. They wanted to digitize project 
execution, coordinating layout and geometry of the 

structure, streamlining work昀氀ows, and monitoring 
construction progress. Although they used a third-

party software during the bidding process, the 
software did not meet their subsequent modeling 
needs. To achieve their digital goals and implement 

lifecycle, collaborative BIM processes, Comsa needed 

integrated 3D modeling technology and an open 

connected data environment to make the model 
accessible to the entire team. 

ESTABLISHING A COLLABORATIVE 

3D MODELING ENVIRONMENT

Comsa selected MicroStation, OpenRoads,  

and OpenBuildings to establish a collaborative  

3D modeling environment, enabling them to model 

the di昀昀erent geological and structural elements 
and link them in an integrated BIM model. “I used 
Bentley products because they include the most 

appropriate tools and work昀氀ows for a project of this 
size: topography, road layout, 3D modeling of the 

structure, metadata, and export to IFC. In addition,  

I have been familiar with Bentley technology for 
more than 20 years,” said Pardo. The di昀昀erent 
discipline-speci昀椀c models are integrated into  
a uni昀椀ed 3D project model using OpenBuildings, 
and then shared in an open 昀椀le format among the 
team for a holistic view and better understanding 
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PROJECT OBJECTIVES

 � To renovate and modernize a century-old 

bridge structure to accommodate additional 

vehicular tra昀케c, pedestrians, and bicycles. 

 � To use the 3D model to digitize work昀氀ows, 
construction monitoring, and asset management. 
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FAST FACTS

 � The project consists of widening the bridge 
from 6 meters to 12 meters to include  

two-way tra昀케c lanes. 

 � Initially, the project was not modeled,  
and paper plans failed to provide a holistic 

view of the project.

 �Using Bentley applications, Comsa established 

a collaborative 3D BIM model for better 

understanding of design and construction plans.

ROI

 �Using a digital, visual 3D model, Comsa 

identi昀椀ed potentially costly errors prior  
to on-site construction.
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of the project works. Based on the BIM model, the team could accurately 
obtain earthworks and surface volumes, then identify and resolve di昀昀erences 
between the theoretical design and the executed version. 

Additionally, the interoperability of Bentley software with other technology 
applications allowed the team to access and manipulate the federated model  
in an open BIM format, as well as digitally track monthly progress of on-site 
works. Working in a collaborative, dynamic modeling environment, Comsa  
was able to graphically check whether the di昀昀erent component works would  
be correctly executed and remotely monitor the construction process. The BIM 

model was key to visualizing the 昀椀nished project before it even began, and the 
昀椀nal model represents the project as it was actually executed. “The 3D model 
helped us understand how all the pieces of the puzzle 昀椀t together,” said Pardo.

BIM SETS NEW STANDARDS

“Modeling the di昀昀erent objects and linking them in the overall model enabled 
us to check some geometrical errors that would have gone unnoticed until they 
were made on site,” said Pardo. Working with the 3D models using Bentley’s 

BIM technology, Comsa could digitally see any mistakes and identi昀椀ed potential 
costly errors prior to construction. Sharing the BIM model on a monthly  

basis made it easy for all participants to see the progress of the project.  

The integrated digital solution facilitated better understanding of the project 

and optimized construction. It also helped optimize time and resources, reduce 

pollution, and improve overall project execution. The 3D model will be used  
for continued asset maintenance and management. 

“MicroStation, OpenRoads Designer, and OpenBuildings Designer, combined 

with BIM methodology, have facilitated understanding of the project, the 
monitoring of the construction, and the maintenance of the asset,” said Pardo. 

This project has highlighted the pillars of BIM methodology for Comsa—

including transparency, collaboration, and communication—to provide the 

best client service. Working in a collaborative BIM environment helps with  
the understanding, arrangement, and execution of complex engineering 

projects. As a company, BIM allowed Comsa to not only successfully execute 
this bridge renovation, but also to create digital libraries that will serve  
as the basis for other projects, setting new corporate digitization standards 
for project delivery.   
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 “The [3D] model improves execution and acts as an ‘informer.’ It is a digital 
mock-up with which you can easily check geometry and measurements.” 

–Santiago Martinez Pardo, Surveyor and BIM Modeler of Linear Infrastructure, Comsa Corporación

MicroStation, OpenRoads, and OpenBuildings streamlined work昀氀ows, developing  
an integrated BIM model. 

The century-old Cabrianes Bridge over the Llobregat River is being renovated  
to accommodate additional vehicular, pedestrian, and cyclist tra昀케c. 


