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• Understand how building design data represented in BIM objects and connected to a 

database. 

• Using Revit®, Microsoft Access ®, and dynamo instrumentally together will enhance the 

project deliverables. 

• In-depth workflow in using a data-centric approach for creating, validating, and delivering 

the project documents (room data sheets, room layout sheets, and specs booklets). 

• Taking advantage of using the augmented reality, in creating immersive room data/layout 

sheets. 
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1. Class Summary 
This class will cover the steps required to create Room Data Sheet (RDS), Room Layout Sheet 

(RLS) and Specification Manuals using BIM models in Revit®, which are linked to an imported 

dataset in Microsoft Access® that builds the relations between objects and their embedded 

attributes. 

The derivables of this class will be: 

• Room Data Sheets 

• Room Data/Layout Sheets 

• Specification Manuals 

2. BIM Data 
BIM projects deal with rich data from different disciplines and systems, and we face the 

challenge of how to process, render this data, share and deliver outrageous formatted 

documents. 

The data are accumulated from various sources, starting the client requirements, and the design 

team’s previous experience, and keep growing while design input come from different categories 

within different disciplines. 

BIM models are the main source of information, and this does not mean that all data shall be in 

the BIM models, some information can be live in a database for several considerations, for 

example, to secure the sensitive information such as cost, or the manufacturer at some point, 

where we are asked to deliver the BIM models at all stages of design. 
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3. Data Flow 
The data source starts with the client space requirements, which our discussion in this class is 

presented in a paper most likely will be formatted as the client used to see. In order to use this 

data as design info, we need to convert it into structured tables, then use it to create 

placeholders rooms in Revit®. It will be detailed in section 8, and then at some point, we need 

to validate and compare room design vs. planned using PowerBI®. 

 

There is other information sources that also feeds the design, such as (equipment, furniture, 

engineering requirements, standard framework, reports, and other data), that also need to be 

organized within the database. 

 

 

The key is to understand the data from the early stages of the project, examining the data, and 

build the relationship based on the model division specified to in the BIM implementation plan, 

otherwise, we need to remember the data sequence, in order to process the required 

deliverables which in this cases might be not achievable.  
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4. Revit Objects 
Most of the terms used to identify objects in Revit are common, industry-standard terms. 

However, some terms are unique to Revit. Understanding the following terms is crucial to 

understanding the software. 

Source: http://help.autodesk.com/view/RVT/2014/ENU/?guid=GUID-2480CA33-C0B9-46FD-9BDD-FDE75B513727 

4.1. Category 

A category is a group of elements that you use to model or document a building design. 

4.2. Family 

Families are classes of elements in a category. A family groups elements with a common set of 

parameters (properties), identical use, and similar graphical representation. Different elements 

in a family may have different values for some or all properties, but the set of properties—their 

names and meaning—is the same. 

• Loadable families can be loaded into a project and created from family templates. You can 

determine the set of properties and the graphical representation of the family. 

• System families are not available for loading or creating as separate files, which is not 

part of our discussion, as we focus on discrete loaded families within the rooms. 

4.3. Type 

Each family can have several types. A type can be a specific size of a family. 

4.4. Instance 

Instances are the actual items (individual elements) that are placed in the project and have 

specific locations in the building (model instances) or on a drawing sheet (annotation instances). 
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4.5. Inheriting Data (Parent to child) 

Revit objects are able to inherit information such as (Hosting, Properties, and its Location in 

Room or Space). 

In Revit, objects or families, which is in the database language called the child and the room 

where this occurrence is located called parent, this relation is built in Revit and will be exported 

to the database tables. 

4.6. Parent (Rooms) Functional Structure 

The rooms are organized within the BIM models based on clear functional groups, aligned with 

the schedule of accommodation design for the project, it starts from the facility code, and going 

down until reaching the room occurrences within each sub-departments. 

The occurrences which are based on predefined families and types, also connected to a 

standardized database similar to activity database (ADB), which gives each type a unique code 

across the facility. 

 

ADB 
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5. Database Basic Relations 
The database consists of tables and their relationships. This simple structure is used for a wide 

range of data, as we understood our data and their relationship, some of which are built-in Revit 

and others need to be configured in the database. 

Each table must contain a key code that is used to build the relationship, for this example the 

code is the room number that should be treated to avoid “Null Values” and “duplicates”. 

The main table should be normalized, which means the key code should not null and should be 

unique, while the other corresponding table which contains some of the item lists, may have null 

or duplicate values as much item occurrences detected within the room. 

There are different relationships that can be used in the database, which are called “Join 

Properties”, depending on how you want to process the information from the relational tables. 

• (One: One): Only includes rows where the joined fields from both tables are equal. 

• (One: Many): Include all records from the Main table and only those records from the 

sub-table where the joined fields are equal. 
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6. System Structure 
The proposed system structure is working within the company LAN network, where the 

information (BIM models) and database tables are made accessible and stored in a common 

server. 

Revit allows for Work-sharing as a design method that allows multiple team members to work 

on the same project model at the same time. This can be enabled by creating a central model so 

that team members can simultaneously make design changes to a local copy of the central 

model. 

The schedules which contains the room based items can also be synchronized from different 

users, depending on their specialties, as illustrated below. 

Database are designed to be a single user type, which means that it can only be accessed by one 

user at a time, in this example it is the information manager. 
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7. Used Tools 

7.1. Revit 

Revit is the authoring tool, where all interdisciplinary models are created based on the model 

division strategy defined in the project implementation plan, the Revit models house all rooms 

and the items placed in each which are synchronized with the database. 

7.2. Whitefeet 

Is a free add-in runs within Revit, and can be used for different purposes, in this example, we 

will use whitefeet to create room’s views and export them as images.  

7.3. Dynamo 

Dynamo is a graphical programming interface that lets you customize your building information 

workflow. Dynamo is an open-source visual programming platform for designers. It is installed 

as part of Revit, and it will be used to export the database tables to a common location within 

the company network. 

7.4. Ideate BIMlink 

Is a commercial add-in runs within Revit, allows users to pull information from the model into 

Microsoft Excel and push volumes of precise, consequential BIM data back into Revit model 

with speed, ease and accuracy, this tool will be used to create the rooms based on defined 

schedule of accommodation as will be detailed in section 8. 

7.5. Microsoft Excel 

Microsoft Excel is a spreadsheet program. That means it is used to create grids of text, numbers 

and formulas specifying calculations. That's extremely valuable in BIM.  

7.6. MS Access 

Part of the Microsoft office tools, Microsoft Access is an information management tool that 

helps you store information for reference, reporting, and analysis. Using Microsoft access we 

will be able to export room data/layout sheets and specification manuals. 
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8. Design Workflow 

8.1. Data Source 

Starting with customer requirements, which as described earlier may be in the format used for 

reading, they must be converted into what we know as space program or schedule of 

accommodation, so then the normalization process will be to convert the SOA in a format that 

can be used to create rooms in Revit. 

 

 

8.2. Design Data 

The normalized table has fields that require manual input, and other linked to external reference 

“Master data” using a key value, in this example we are using the room code used in the UK 

activity database which is (ADB), and other data derived back from Revit such as (room number, 

level, and Area). 
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8.3. Design Model 

The room schedule created in the previous step is now ready to be created in Revit as this "place 

holder rooms" using the ideate BIM link. Then plan these rooms at each architectural bounding 

walls, while all corresponding data will be available for audit within Revit rooms. 
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The next step is to create rooms’ 3D views and Plan Views based on each boundary, this 

achievable using WhiteFeet, which detects each room's boundaries and create the required 

views, which will be used later in the room data/layout sheets. 
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8.4. QA/QC Process 

At a certain stage of the project, we need to check the room areas (designed versus planned), 

while the planned room areas are listed in the schedule of accommodation (SOA) and the as 

drawn room areas live in Revit. It is crucial to keep compare them together dynamically to make 

sure that the design intent and the client requirement has been maintained. 

This example is from one of our projects where Power BI was used to build an intelligent 

interactive dashboard, which dynamically changes as the design progresses. This is necessary 

to ensure that the client's requirements are maintained. 

 

8.5. Export Data 

8.5.1. Export Views 

Using whitefeet, we can export all created views in section 8.3 (Plan & 3D), as images, linked to 

their respective server location in the database. 

If the design is changed, you can export the images again and write over the existing ones, or 

export only the affected rooms. 
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8.5.2. Export Schedules 

Predefined tables based on item lists are created in the Revit template and can be transferred to 

any project as required. Tables will count the room based items designed for each discipline that 

will be exported from Revit using dynamo, all together in a specific location on the server as 

described in section 6. The data will remain synchronized each time you click Run in dynamo 

which will overwrite the tables located on the server. 
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8.6. Documents 

There are two approaches for creating room data/layout sheets, first one is using Revit where 

they are created entirely as Revit sheets, and second one in Access which uses images exported 

from Revit and attaches them with all relevant information in an Access report. 

Both approaches are valid; the approach in Revit retains the view scale and may result in better 

vector print quality. The upper hand in this class is for Access reports, where it can be included 

more data types and have more formatting capabilities, it rated as more efficient, while saves 

time. 

Both approaches include creating separate views for each room, (plan and 3D) views cropped 

at a fixed distance around the room, which are described in section 8.3. 

 

8.6.1. Revit Room Data/Layout Sheet 

Views created using WhiteFeet will be placed on a sheet of paper, including a schedule of items 

within each single room. 

Although most tasks can be automated, some tasks still have to be done manually and will take 

more time, makes this approach is NOT recommended. 
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8.6.2. Access Room Data/Layout Sheet 

Revit views are being exported to a defined location using Whitefeet, this a batch process while 

images are named based on their numbers and names with an indicator for PLN or 3D so that 

they can be linked to the access report based on a composite path created in Revit rooms 

schedule. 
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8.6.3. Room Data Sheet (RDS) 

For a specific projects, we are required to export a formatted room datasheet separate than the 

room layout sheets, which lists the room environment and the schedule of. In which case the 

design data exported from Revit is linked to the master data, which usually the room 

environments and can be from an international source such as (Activity Database-ADB), AusHFG, 

DHA, etc. 
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8.6.4. Specification Manuals 

As part of the supplementary documents delivered in the projects, we need to create the 

specification manuals for interior design FF&E items (sanitary fittings, furniture, finishes, etc.), 

to show the details of the selections each in a separate sheet. 

A master library database must be available for all items that are likely to be used at the 

corporate standards level and contain all kinds of various FF&E items, all organized with a unique 

code available at the item type level within Revit. 

The modelled items will be exported as a Revit type schedule, and then a query will recall all 

other information from the company library including the item image, as they are linked using 

the unique codes, after which, Access will be able to export a project specification manual for 

the only used items. 

 

9. Useful links 
• Whitefeet:  

http://www.whitefeet.com/Tools/ 

• Department of Health and Social Care - GOV.UK (DOH): 

https://www.gov.uk/government/organisations/department-of-health-and-social-care 

• AusHFG: 

https://www.healthfacilityguidelines.com.au/ 

• DHA: 

https://www.dha.gov.ae/en/pages/dhahome.aspx 


