Week 4 Discussion: Level of Development (LOD)  
Level of development (LOD) is a way that defines the amount if detail and information of a part of the building information model. A BIM will never be a LOD X as this does not exists. Different part of the model will LOD X, Y, Z… to meet the required need of detail for that section of the BIM.  The level of detail is not just define by the design but also the important milestone and deliverables that are in the LOD levels. [1] BIM is a communication tool at it roots and is becoming an industry standard for large architected projects. With companies starting use BIM to communicate their ideas and plans it is important to have common understanding between everyone in a team. [2] The intent of specification are a requirement of what needs to be modeled but more than a common language. The primary objective for the speciation are [1]:
1. To help make sure that everyone, including the owners to get a clear picture of what is going to be included in the BIM [1].
2. To let managers explain the level of detail and information need at parts of the design and the track the progress of the models [1].
3. To let people who look at it later to use specific information in the models that they get from others. [1]
4. To make a standard that be use for contracts and BIM exaction plans. [1]
Many different companies and body’s made their own levels of LOD for BIM projects. Some of the different LOD classification as:  
AIA
AIA was the first to publish a set of level of development definition in 2008. It was published in AIA document “E202-2008 Building Information Modeling Protocol”.  As BIM is always changing and evolving. AIA had to update and edited the LOD specification. [1] The documents that where change where the:
AIA Document E203-2013 Building information modeling and digital data exhibit 
AIA Document G201-2013 Project digital data protocol form  
AIA Document G202-2013 Project building information modeling protocol from [3]
BIMForum 
The BIMForum in 2011 started to develop the LOD specification to make them more standardized. AIA licensed the most resent definition for the BIMForum to use. They took AIA LOD definition for each building system and added examples. They could not address all the problem so they forced on three main ideas for the definitions: quantity take off, 3D coordination and 3D control and planning. [1] These definition are aimed to support architecture, engineering and construction because the geometric complexity associated with the models [2]. There are 5 levels, the level are: 
LOD 100: The element are a geometric representation of the element, it may be modeled by a symbol or place holder. The symbol will shows that it is there but not its shape, size, or accurately its location. [1]
LOD 200: The elements that are modeled are as a place holder with approximate to its shape, size, location and orientation. [1]   
LOD 300: The model is a specific system and size, shape, location and orientation are accurate. [1]  
LOD 350:  The model is a specific system with object or assembly or quantity, size, shape, location, orientation and interfaces with other building systems are accurate. [1]   
LOD 400: The elements are accurately represented graphical in the model and contains measurable quantities, size, shape, locations, and orientation with detailing. Also it intersects and connect, fabrication and installation are shown graphically. [1] Every bolt will be shown. [2]
Example- light fixture [4]
100- Attached to floor slabs
200- Light fixture, generic and approximate size, shape and location 
300-dedsign specified and specific shape, shape and location 
350-actual model and specific shape, shape and location
400- 350 and special mounting and decorative details [4]

AEC (CAN)
In 2012 CanBIM developed the AEC(CAD) by using the AEC(UK) speciation’s and making changes.  ACE(CAD) builds off the UK standards to make it better fit in the Canadian BIM world.  These standards are similar to the BIMForum ones but only has four level and focuses more in the development and delivery of a project. [2]
Grade 0: Used as a schematic phase where elements will be place holders without an accurate scale or dimension to them. Some elements may not be 3D [2]
Grade 1: Used for a conceptual phase where the elements will be simple place holder with least amount of detail to be to be recognized. The dimensional with be approximate. [2]
Grade 2:  Used for define and final phase, elements   will have the needed data and technical information. The model with have type and materials values.  [2]
Grade 3: Used for visualization, the elements have a high level of 3D graphical accuracy but don’t have data of technical information. [2]
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PAS1192-2
PAS 1192-2 2013- “Speciation for information management or the capital/delivery phase of construction project using building information modeling” was made by the British Standers Instituting for the UK. The UK government made it mandatory that new public sector building would have a BIM model of at least level 2. The level of definition are [2]:
Stage 1 Brief:  A graphic model may not needed. Communicates the requirements, benchmarks and constrains of the project. [2]
Stage2 Concept: The graphical design may only show a placeholder and a 2D drawing or a generic element. The intent, initial concept and performance and outlined with an estimated cost and time. [2]
Stage 3 Definition: The graphical design is dimensionally correct and coordinated in a model that show the response to the brief, aesthetic and intent. [2]
Stage 4 Design: The object will be a 3D model with its specification included. The information should have fabrication, coordination and estimating. [2]
Stage 5 Build and Commission: The generic objects will be replace with the manufacture objects. Imported information will be included along with the connections.  
Stage 6 Handover and close out: The as-model shall represent the as-constructed project in content and the dimensional accuracy. All the needed information about the project will be included in the handover document and attached to the commissioning. [2]
Stage 7 Operation: This is for the facility management. The object information will be updated with any maintenance, replacement and anything that happens to the equipment. [2]
In March 2014 PAS 1192: Part 3 was published where it deals with stages after the project is handover and the contrition is finished. [4]
CIMS
There was a lack of BIM guidelines for existing or heritage buildings in 2015 CIMS started working on making guidelines. CIMS made a three tiers with 5 category of levels that borrow from AEC standard [2]. The 3 categories are:
Level of detail (LOD): The standers for the graphical representation of the model [2].
LOD 0: The element might not be modelled but if it is the element will not have specific dimensions and act as a place holder. [2] 
LOD 1: The model element will be the generic size and shape and does not have any other information [2] 
LOD 2: The model element will show the primary material. The connection and secondary materials will be represented. [2] 
LOD 3: The model element will be graphically show with a high accuracy.  The material is shown and the connections buy not the fasteners. [2]
LOD 4: The model element will include all the graphical information. This includes connection and size of the individual member. [2]
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Figure 1 CIMS level of detail from 0 to 4 of a window [2]

Level of information (LOI): standers for Imbedded information 
LOI 0: The information is not needed but if it does it will be limited.
LOI 1: Some information is provided but it m8ght be setting and specifically for the item 
LOI 2: Will have more information and it will be more specified to the project, the materials will be labeled
LOI 3: The information provided will have specific requirement. All the material layer will be labeled with thermal, acoustic and structural values. The brand of the material is not included.
LOI 4: The information will have the specific manufacture, model and will have links to manual from the manufacture.  All the specification will be included.
Level of accuracy (LOA): It is used when the deviation found in element in digital recording should be registered as specific to the level of detail. [2]
LOA 0: No deflection or deviation is modelled. An average dimension is used for that element. [2]
LOA 1: The element deflection/deviation is modelled at the corners and the changes or materials. Deflection/deviation is in the positing and not in the material thickness. [2]
LOA 2: The elements deflection/deviation is a predetermined grid usually around 1000mm and 3000mm and at corner or changes in the material. The deflection/deviation is show in the positioning and not material thinness [2]
LOA 3: The elements deflection/deviation is modelled in a predetermined grid usually around 300mm and 1000mm and the corners and material changes. Large deflection/deviation have grid spacing added usually 50mm to 1000mm. The deflection/deviation in the positioning and material thickness if the deflection/deviation is greater than 25m. [2]
LOA 4: The highest level which is obtained through a mesh generated from point cloud data and has all of the deflection/deviation. [2]
 
 Level of development (LOD) vs level of detail 
Sometimes level of development and level of detail are confused for each other, there are important difference between them.  Level of detail is amount of information and detail in the information that is given at the different stage of the project. Where LOD is the entire model and its state of development. [5]

When it comes to which of LOD you can choose to use for you project it depends on if you need to follow one, which you like to use and ones might be better for that job.  They all provide an understanding of what that BIM will include and what it will look like. 

Question:
Which LOD do you think are the best for a project ?

 
References

[1] 	"bimforum," 2018. [Online]. Available: https://brightspace.algonquincollege.com/d2l/le/content/144712/viewContent/2529698/View. [Accessed 28 Jan 2019].
[2] 	L. C. S. F. K.Graham, "Level of detail, information, and accuracy in building infromation modelling of existing and heritage buildings," Heritage management and sustainable developement , vol. 8, no. 4, pp. 495-507, 2018. 
[3] 	"Guide instruction and commentary to the 2013 AIA digital practice documents," 2013. [Online]. Available: https://oliebana.files.wordpress.com/2014/02/aiab095711.pdf. [Accessed 29 Jan 2019].
[4] 	Kumar B Knovel A, "A pratical guide to adopting BIM constructuion projects," 2015. [Online]. Available: https://brightspace.algonquincollege.com/d2l/le/content/144712/viewContent/2529701/View. [Accessed 30 jan 2019].
[5] 	Kumar B Knovel A, 2015. [Online]. Available: https://brightspace.algonquincollege.com/d2l/le/content/144712/viewContent/2529700/View. [Accessed 30 Jan 2019].






image1.png
'y




