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The purpose of this document
is to inform individuals and /
or organisations who are not
fully familiar with BIM within the
measured survey, or Geospatial,
industry. In such cases we
recommend reading the document
in full. For those more familiar with
surveyed or as-built BIM modelling
workflows and deliverables,
Murphy Geospatial’s specific
technical information can be found
in Sections 3, 4, 5 and 6; along with
a description of our collaborative
approach which will benefit most
projects in Section 7.
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Murphy Geospatial’s experience
and expertise from a large
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Although it is not intended to
be a document detailing our
entire technical modelling
methodology, it does contain
some key modelling principles
which Murphy Geospatial will
work to when creating as-built
models. This represents Murphy
Geospatial’S standard practice
and so these will be worked to
unless requested otherwise.

BIM Effort

8.3. Construction verification........................... 26

Murphy Geospatials dedicated inhouse BIM Department are always
available to discuss any questions,
provide support, and collaborate in
delivering the optimum BIM output
to suit specific needs and project
requirements.
Whilst the below guide represents
Murphy Geospatial’s standard
modelling practices and
approach, we are happy to deviate
from this guide to accommodate
alternative specifications on
a project-by-project basis. We
therefore recommend a strong
communicative and consultative
approach for all BIM modelling
works to ensure the outcome
meets, or goes beyond, specific
client’s requirements.

Traditional Effort

Ability to change

8.4. Survey to BIM360 ...................................... 26

4. Modelling tolerances....... 18

stakeholders and project types,
has been used to develop this
document. Lessons learnt from
all such projects have been used
to highlight some typical issues
when procuring and producing
Scan-to-BIM models and to
assist clients in making informed
decisions at an early stage.

8. Additional BIM-related
deliverables......................... 25

3.4. Structural LOD............................................ 12
3.6. MEP LOD & Meshing.................................. 16

Murphy Geospatial UK Ltd are highly experienced exponents of the BIM (Building Information Modelling)
process, specifically Survey-for-BIM or Scan-to-BIM, and promote the adoption of BIM at an early stage within
the project lifecycle. Whilst BIM Standards such as BS EN ISO 19650–1 and BS EN ISO 19650-2 are suitable for
the design process through BIM, this document is intended as a guide more specifically tailored to Scan-to-BIM,
or Survey-to-BIM, as-built models which we believe require a tailored specification in order to ensure the model
is fit-for-purpose and for all those within a design team on any given project.

Cost of changes

9. Ownership of information
and liability.......................... 27

4.3. Tolerance per LOD..................................... 18
4.4. Vertical deviation....................................... 19
Project Time
Figure 1 - MacLeamy Curve, source: NBS knowledge platform
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1.1. What is BIM
BIM or Building Information
Modelling, is a shared knowledge
resource that provides
efficiencies and assists with
decision-making on design,
construction and operation
processes. As part of the
BIM process a shared “digital
representation” of a built asset
is generated in the format of a
database of information. Murphy
Geospatial’s BIM speciality is to
provide and maintain accurate
digital copies of built assets.
This involves a sum of intelligent
parameter-based objects that
interact with each other to form
a comprehensive and accurate
geometrical database.
Aside from defining what BIM
‘is’, it is equally important to
define what BIM ‘is not’ to
avoid confusion amongst
non-technical individuals or
organisations. BIM is not a 3D
model, modern CAD, or aligned
with a particular software such
as Autodesk Revit or ArchiCAD.
Put simply and in reference to
the acronym, BIM is the act of
modelling building information.
Prior to BIM, the general
approach to the sharing of
building information (geometrical
and non-geometrical) would
involve a series of disconnected
processes such as 2D CAD
plans, tabular schedules, project
reviews/reports, visualisations,
meeting minutes, etc.

1

GENERATED DATA

1.2. Survey to BIM
The provision of BIM services
within the Geospatial Industry
typically starts with the capture

1.2.1. BIM & BIM software
As mentioned above BIM is
not aligned with any individual
BIM software. Autodesk Revit,
Graphisoft ArchiCAD and Bentley
Openbuildings (previously
AECOsim) are three of the
many BIM authoring software
packages that speak the
“language” of BIM and which
Murphy Geospatial are able to
deliver in. In other words, they are
the tools generally used to work
within the BIM environment. BIM
software’s have typically been
developed as a design tool that
starts from a blank canvas and
is expanded on by adding detail
and complexity to the design
model as it develops through

the various design stages of a
project (typically RIBA design
stages in the UK).
Therefore when representing an
existing built asset, with all its
complex geometry present from
the outset, the software needs
to be handled slightly differently
than when used for an original
‘blank canvas’ design.
For example, as-built features may
not be perfectly aligned, parallel
or perpendicular which presents
several challenges during the
modelling process. Finding the
right balance between accuracy
and usability is key for the success
of each project and is where the
expertise of our experienced inhouse modelling team comes in to
play. This also and underlines the
importance of a clear specification
and collaboration between all

stakeholders to ensure the exact
is scope agreed at the outset of
the project. Some projects may
naturally lean towards model
usability, potentially accepting a
compromise on accuracy, whilst
others may prioritise geometrical
accuracy over usability. This point
is discussed further in section 4.2.

of Great Britain, known as
National or Ordnance Survey
Grid (OSGB) and based on
the Newlyn Level Datum.
OSBG coordinates are several
digits larger than what most
commonly used BIM software
packages can typically handle
(e.g Autodesk REVIT). There
are several ways of dealing
with this limitation as detailed
in section 5.1.

(Fig 2)

1.2.2. Known software
limitations
As mentioned above, BIM software
has been developed as a design
software and can often be out of
its “comfort zone” when used in the
survey environment. This can be
summarised as follows:
•

•

Real world coordinates
datasets. By default, our
surveys are referenced to
the national mapping grid

BIM is a shared knowledge
resource that helps when making
decisions on design, construction
and operation processes.

Cleanliness of 2D outputs.
As mentioned previously,
BIM softwares prefer ideal
scenarios where objects align
and meet/join in a perfectly
clean way. Built assets,
however, present complexities
captured by our data which
need to be represented in the
BIM environment. This can
create complex geometries
which can sometimes not
look as clean as a more
“traditional” 2D survey
drawing output. Typically
when surveying a built asset
it is only possible to capture
features that are exposed
and visible, which means
build-ups and spaces such
as false floor or ceiling voids
may not be captured. In such
scenarios the model cannot
be accurately/confidently
completed and assumptions
need to be made over wall
thicknesses, build up’s, joins
etc. This topic is covered in
more detail in section 9.

1.2.3. Typical outputs
BIM outputs can be delivered in
multiple formats, a sampling of
which is itemised below:
•

BIM MATURITY

DIMENSIONS

which define the
type of data

vel
Le

The amount of data
generated increased
with each level.
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2
iBIM

BIMs

1

vel
Le

Each level contains

4D

0

6D
2D

CAD

5D

3D

BIM DEVELOPMENT TIMELINE
BIM level development linked
to technlogical progress

1990

2000

2010

2020

CURRENT LEVEL

Most companies operate here
With each level the
COLLABORATION and
INTEGRATION increased

LEVEL 0

LEVEL 1

LEVEL 2

LEVEL 3

LOW
COLLABORATION

PARTIAL
COLLABORATION

FULL
COLLABORATION

FULL
INTEGRATION

CAD

2D - 3D

4D - 5D

6D

Drawings, lines, shapes

2D drafts, 3D models

BIMs - Distinct
Information Models

iBIM - Cloud Bim Model

LEVEL 0 BIM

4D - Time Management

CDE

(CAD) Computer
Aided Design is used
to create drawings.
Paper and prints and
shared with the team

CDE

Level 1 BIM

2D drafts are combined
with 3D models in a
CDE (Common Data
Environment). Limited
collaboration

5D - Budget Calculator

Level 2 BIM

Level 2 adds additonal
dimensions such as
Time Management
and Budget
Calculation. Full
collaborations and
partial interoperability
through the use of
distinct CAD models

6D - Asset Life Cycle
Management

Level 3 BIM

Full collaboration and
full integration in a cloud
based environment.
Includes Asset Life
Cycle Management (6D)

Figure 3 - BIM levels, source: letsbuild

BIM Training Courses
Strategic Understanding of BIM

Either
or

Native BIM file formats.
By default our deliverables
will be native BIM software
formats such as .RVT for
Revit projects, .PLN / .PLA for
ArchiCAD, DGN for AECOsim
and similar for other software
packages.

1/2-day course. In-house only.

BIM Fundamentals

2-day course. Public and in-house.

ISO 19650-2 PAS 1192-3
Project
Delivery

Managing
Assets

BS 1192-4
COBie2

PAS 1192-5 PAS 1192-6
BIM and
Security

Health &
Safety

Organization
certification

All courses 1-day. Public and in-house.

BIM Certification
and beyond

Once certified, there will
be annual surveillance
visits to ensure you
continue to meet the
latest standards.

BIM Implementations

An optional course to set-up and
understand the disciplines of BIM
practice within an organization.

Gap Assessment

Optional assessment
to iron out any gaps in
documentation require
by the standard.

BIM Masterclasses

Understanding the requirements and
practice of specific BIM standards.

Either
or

Read
the BIM
standards

Strategic
Understanding of BIM

A strategic overview of BIM.

BIM Fundamentals

Learn the basic principles of
BIM, in particular Level 2 and
the Government’s objectives.

ISO 19650-2 - Project Delivery
PAS 1192-3 - Managing Assets
BS 1192-4 - COBie2
PAS 1192-5 - BIM and Security
PAS 1192-6 - Health and Safety

Figure 4 - Path to BSI BIM certification, source: DZen

Figure 2 - BIM model produced natively in ArchiCAD 23

2

vel
Le

Each level represents the

1-day optional course.
Public and in-house.

Whilst BIM cannot be considered
as an error-free workflow, this
process interconnection typically
results in long-term efficiencies and
potential issues being identified at
an earlier stage within the project
lifecycle. This results in a slight
shift in workload - peaking earlier
during the design process - where
the ability to implement changes
is higher, and the potential costs of
such changes far lower. (Fig 1)

and visualisation of measured
survey data (often via a laserscanned pointcloud) in a chosen
BIM environment. As per Section
2.2, Murphy Geospatial utilise
the most up-to-date technology
to capture the geometry and
position of as-built assets with
high definition and accuracy.
Survey-to-BIM, or Scan-to-BIM,
is the process of converting this
“raw” pointcloud data in to usable
BIM outputs and deliverables.

BIM Implementation

Each process is independent
to the next therefore the
modification of one element
(such as a floor plan, for
example) does not in turn provide
the same necessary updates
to other related and relevant
items (such as a corresponding
façade or cross-section). The
BIM environment, however,
provides a single source of truth
with processes and geometrical
features interconnected; with
each process or output simply
viewing this central source from
multiple perspectives.

vel
Le

MGS BIM GUIDELINES

MGS BIM GUIDELINES

3

•

•

•

IFC1. An open file format
which can also be used
to exchange information
between different software
platforms. Although some
limitations apply in how
different packages can
“interpret” this information,
our modelling methodology
and export settings have
been optimised to provide
IFC files that are readable in
multiple software packages,
improving operability and
collaboration between teams
using different software
packages. Note however, that
an IFC import will typically
not appear native to the
software package and will
often lose the parametric
nature of the model.
Therefore IFC exports/
imports between software
packages should be consider
and used extremely carefully.
BIM360 Coordinate and BIM
360 Build (formerly BIM360
glue and BIM360 Field) are
platforms for hosting BIM
models online and can be
exported so that they can be
accessed and modified in
the field or during a site visit.
This is particularly useful
for facility management and
certain engineering projects.
Murphy Geospatial have
much experience in using
BIM360 and can provide
further details and samples
upon request.
Other outputs include
models in Navisworks format
(particularly useful for nontechnical individuals and for
verification, clash-detection,
and general inspection
purposes), as well as CAD
and PDF outputs.

1.3. BIM level 2
Since April 2016 the UK
government has required
construction suppliers
tendering for public-sector
projects to be working at
BIM Level 2 (as per BS and
PAS suite of standards).

2 Geospatial
information
Murphy Geospatial is committed
to delivering projects to the
highest of standards and was
the first survey company in the
UK and Ireland to achieve the
BSI Kitemark for Design and
Construction.
A collaborative approach
distinguishes this from
lower levels and requires an
information exchange specific
to the project, coordinated
between multiple systems and
stakeholders. A federated BIM
model is typically created and
each party can combine data
with their own for checks and
validation. (Fig 3)

1.3.1. Reference documents

BSI Kitemark
Murphy Geospatial is committed
to delivering projects to the
highest of standards and was
the first survey company in the
UK and Ireland to achieve the
BSI Kitemark for Design and
Construction. This not only
demonstrates compliance with
BIM level 2 procedures but
also the successful delivery of
BIM projects across multiple
projects of varying type and
scale. (Fig 4)

This document should be read
and used in conjunction with the
following references:
•

RICS Measured surveys of
land, buildings and utilities
3rd Edition

•

AEC (UK) BIM Technology
Protocol version 2.1.1

•

BS EN ISO 19650–1:
Concepts and principles

•

BS EN ISO 19650–2: Delivery
phase of assets

•

BIM for Heritage (Historic
England)

Please note in the event of a
conflict between the terms of this
document and those within cited
reference documents, the terms
of this document shall prevail.

2.1. Coordinate system

capturing a variety of geospatial
data. A selection are listed below:

When delivering surveying projects
in the UK grid system, Murphy
Geospatial primarily uses the
national transformation OSGB36
and the Ordnance Survey Newlyn
Datum (ODN) to enable integration
with other models and/or sources
of asset information.
The OSGB mapping grid is
suitable for national mapping
and does include a scale factor
to account for the curvature
of the earth; BIM surveys
involving properties and
developments however are
usually localised surveys and
will be conducted with a 1:1
scale to retain the accuracy of
the field measurements and
avoid the distortions that could
arise when using the national
mapping coordinate system.
Note, however, that for largescale geographical projects
(motorways, railways etc…) we’re
able to accommodate various grid
transformations and scale-factor
allowances. For such projects
please advise for further details.

2.2. Survey method
Murphy Geospatial are able to
deploy a variety of data capture
technologies dependent on the
specific project needs and for

Figure 5 - Sample of measurement devices used in a BIM survey.

•

Terrestrial laser scanners and
mobile mappers enable rapid
and comprehensive data
collection in both internal and
external settings.

•

Ground Penetrating Radar
(GPR) and Electromagnetic
Locators (EML) are used to
survey subsurface features
such as underground services/
utilities and buried structures.

•

Drones or Unmanned Aerial
Vehicles (UAV) can efficiently
cover large scale areas for
mapping and modelling; as well
as providing a Health & Safety
benefit when capturing difficult
to access building rooftops.

•

HDR cameras or wideangled cameras may also
be deployed with the view to
gain rich imagery and/or video
information to document the
site. The imagery may also
be used for visualisation/
inspection purposes, as a
visual condition survey, or
provide a time-stamped record
of construction progress at
any point in time through the
project lifecycle. (Fig 5)

1. Industry Foundation Classes

4
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Typically, this can be defined
as the accuracy of individual
survey points captured
by the laser scanner (or
alternative source) in
reference to the points in the
same processed dataset.
Relative accuracy relates
to the accuracy achieved
between individual features
or points within one survey.
•

Figure 6 - Pointcloud data of built environment.

Murphy Geospatial will use ‘the
right tool for the job’ coupled with
our team of experienced staff to
ensure a tailored measurement
solution is deployed for every
project requirement, regardless
of the scale or scope.

2.3. Geospatial data
provision
The optimum channel for as-built
information in the context of a
BIM survey is 3D point-cloud
data, a collection of 3D points in
space which are all coordinated
to represent the physical
environment. Point clouds are
well integrated with the most
popular BIM authoring softwares
(Revit, ArchiCAD, AECOsim etc…),
thus enabling its direct use
by our experienced modelling
technicians. (Fig 6)
Initially an offline post-processing
stage is required for the assembly
of all point cloud data from
multiple setup locations in to a
singular georeferenced, aligned

and accurate point-cloud dataset;
a procedure typically termed
point-cloud registration. Once
completed, the data is converted
into a file format compatible
with the BIM authoring software
of choice, the most common
options being Autodesk Recap2
or .E573 file formats. Various
alternative point-cloud data
formats exist which Murphy
Geospatial can also provide.
During the point-cloud data
acquisition, it is also possible
to capture HDR (High Dynamic
Ranging) panoramic photography
at each scan location in order to
colourise the point clouds, thus
providing an additional layer
of information to the dataset
which can aide in understanding
specific site conditions. The
360° photography may also be
used for creating panoramic
virtual tours, allowing an intuitive
navigation experience by means
of the selection of camera
positions in a schematic site plan

The combined survey dataset
including 3D point-clouds, 360°
degree panoramic imagery,
and deliverable BIM models
can be optionally hosted via a
secure online portal hosted and
provided by Murphy Geospatial,
enabling the engagement of all
stakeholders without the need
for 3rd party plug-ins and/or
licensed software. (Fig 7)

2.4. Point-cloud data
accuracy
The data accuracy of the 3D
point-cloud can be summarised
in the following 3 levels:
•

Instrument Accuracy – Data
accuracy constraints of the
instrument which is dependent
on range to the object being
scanned, control procedures,
and the reflectivity of the
surface being measured to.

•

Relative Point Accuracy Accuracy of the registered
point cloud (site/building).

Murphy
Geospatial
will use ‘the
right tool
for the job’
coupled with
our team of
experienced
staff to ensure
a tailored
measurement
solution is
deployed for
every project
requirement.

When modelling in BIM software
we use a final dataset which has
an overall accuracy dependent
on a combination of the three
types of accuracy mentioned
above. Note that most reference to
“model accuracy” and “modelling
tolerance” relates to a combination
of the instrument accuracy and
relative accuracy; with the absolute
accuracy only being a factor when

2.5. Inaccessible areas
Whilst laser-scanning can capture
a huge amount of data the
methodology typically remains
limited at being only able to
capture features/surfaces that
are exposed and visible at the
time of survey. Therefore there
will often be void spaces and
other areas of a built asset that
are not surveyed; one such
example being the space between
a finished ceiling surface and the
finished floor level above. (Fig 8)
How to approach such voids and
inaccessible spaces to ensure
the model is usable for the client
requires a collaborative approach
and is crucial to the successful
outcome of any as-built surveyed
BIM project.

The optimum channel for asbuilt information in the context
of a BIM survey is 3D point-cloud
data, a collection of 3D points in
space which are all coordinated
to represent the physical
environment.
Above-ceiling space:
innacessible area

Figure 8 - Example of a void space not
capture by laser scanning unless the
false ceiling tiles are removed prior to,
or during, the survey

In general, safe and unobstructed
access must be organized in
advance by the client to all
required areas wherever possible.
Where voids or spaces are nonaccessible they will be clearly
annotated as such within our
BIM deliverables, as outlined in
sections 5.3 and 5.4.

Figure 7 - TruView Entrerprise
panoramic HDR

2. Autodesk pointcloud viewer
3. Universal, open format pointcloud extension

6

Absolute Accuracy - This can
be defined as the accuracy of
all points within a site/building/
project when compared to
their “real world” position.
Absolute accuracy relates to
the accuracy achieved when
relating the survey to a grid
or datum. Typically, absolute
accuracy is dependent on the
accuracy of the system used
for georeferencing the survey
to the grid/datum, such as via
GPS receivers etc…

comparing the model as a whole
to its real-world position. A further
description of “modelling tolerance”
is shown in section 4.1.
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3 Level of
Detail (LOD)

LOD2 represents buildings or assets
as a basic survey model including
key structural components and
structural openings.
lifecycle are met. This often
removes the need for rework
to update or add information
at a later stage, and improves
efficiency of the overall project.

In an effort to standardise terminology the ISO19650 document uses a single
concept, “level of information need”4. This concept encompasses “richness” both
from a geometrical and information point of view. Murphy Geospatial believe there
is a need to standardise these concepts and welcomes the principles behind this
new universal terminology, however until this concept is developed and used
further, this document will still refer to the “traditional” acronyms of LOD and LOI.

3.1. LOD definitions
Within the survey industry
LOD typically refers to “Level of
Detail” which could be defined
as the amount of graphical
information an asset contains.
Murphy Geospatial can provide
a bespoke LOD per project, but
typically they can be itemised
in to 4 level offerings, each of
which builds progressively on
the previous level. Determining
the right LOD for a project,
or even individual elements/
features within a project, is
absolutely key to ensure vital
information is included but
also to avoid unnecessary
and sometimes costly overmodelling.
Note there are several
definitions of what the
acronym LOD could refer to.
In a design environment LOD
would typically mean “Level
of Development” which is a
completely different concept
as it refers to how advanced
the design of a certain asset
is (often in relation to the RIBA

stages of design).
In addition to this, and having
worked with the NBS toolkit
and its detailed “definitions”,
Murphy Geospatial have found
that though these definitions
are perfectly appropriate from
a design perspective, they may
not necessarily align with the
corresponding ‘Level of Detail’
within a Scan-to-BIM Survey
Standard.
It is also important to clarify
the graphical appearance (LOD)
of an object is completely
independent to the metadata
or ‘Level of Information’ (LOI)
included in the object (as
covered in section 6).
There is a direct correlation
to the LOD level required and
the time/cost to produce the
model. Therefore it is strongly
suggested that a documented
Employers Information
Requirements (EIR) is compiled
at the start of the project to
ensure all the needs of the
various stakeholders and
model users during the project

3.1.3. LOD3
3.1.1 LOD1
LOD1 represents buildings or
assets as symbolic masses.
It will produce an overall
representation of the site
volumes. Typical uses for LOD1
would be for planning and
contextual building information.

In the survey industry LOD refers
to “Level of Detail” which could be
defined as the amount of graphical
information an asset contains.

•

No openings or basic detail
will be modelled.

•

Simplified topography
to show general ground
surfaces only.

•

Structure not included.

•

MEP5 not included.

3.1.2 LOD2
LOD2 represents buildings
or assets as a basic survey
model including key structural
components and structural
openings. Typical use for LOD2
would be general planning,
rights-of-light, structural layout,

LOD3 represents buildings or
assets as a generic survey
model including primary
structural components and
architectural features such as
doors and windows. Typical
applications for LOD3 include
‘standard’ survey use, space
planning, refurbishment, general
analysis, etc. This level can
approximately be compared to
1:200 scale 2D CAD surveys.

3.1.4. LOD4
LOD4 represents buildings
or assets as a detailed and
specific survey model including
primary and secondary
structural components and
architectural decorative
features. Typical applications
for LOD4 include planning
permission, detailed surveys,
visualisation, heritage
documentation, etc. This level
can approximately be compared
to 1:100 scale 2D CAD surveys.

LOD4 represents buildings or
assets as a detailed and specific
survey model including primary
and secondary structural
components and architectural
decorative features.

Figure 9 - LOD1

4. For more information please refer to section 11.2 from the “BS EN ISO 19650–1: Concepts and principles” document.

8

contextual building information,
refurbishment, etc. This level
can approximately be compared
to 1:500 scale 2D CAD surveys.

LOD3 represents buildings or
assets as a generic survey model
including primary structural
components and architectural
features such as doors and
windows.
3.2. Project specification
template
Murphy Geospatial can provide
a specific LOD approach on
a project-by-project basis
in cases where the above
generic LOD levels may require
combination of modification
to individual elements of the
project.
For example specific MEP
elements may be required on a
project model at LOD400 where
it might be unnecessary to model
the architectural and structural
to such a high detail; or where
a detailed structural model may
be needed at LOD4 without the
requirement of all joining plates
(which can add significant time/
cost).
Therefore Murphy Geospatial
encourage as much collaboration
and consultation with the
project team as is possible
when specifying the works to
ensure the resulting deliverable
is fit-for-purpose and to avoid
unnecessary time and cost
through over- or under-modelling
from the outset.

5. Mechanical, electrical and plumbing.
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Architectural Sample link

3.3. Architectural LOD
LOD2

LOD2 Architecture (Fig 10)
•
•
•
•
•
•
•
•
•
•
•

Walls modelled to indicate overall thickness where known/measured.
Floors modelled from FFL (finish floor level) to indicate overall thickness.
Ceilings modelled using undefined thickness.
Roofs modelled to overall thickness.
Doors and windows shown as structural openings only (no frames / objects / families included).
Staircases modelled as monolithic stairs with no handrails.
Partitions and toilet cubicles (narrower than 100mm) not included.
Lifts modelled to show core and lift opening only - if accessible during survey.
No architectural detailing will be modelled or bespoke objects / families created.
Shown elements will be categorised accordingly.
Simplified topography to be included.

Figure 10 - LOD2 Architecture

LOD3

LOD3 Architecture (Fig 11)
•
•
•
•
•
•
•
•
•
•

Walls modelled to indicate overall thickness incl. partitions and toilet cubicles narrower than 100mm.
Floors modelled from FFL (finish floor level) to indicate overall thickness or undefined thickness (if this
cannot be surveyed).
Ceilings modelled using overall thickness or undefined thickness (if this cannot be surveyed).
Roofs modelled to show primary components such as major joists and trusses.
Doors and windows shown as generic objects / families to include basic frame details, although all
internal mullions not included.
Fixed furniture such as counters, built-in cupboards, etc. shown as masses or using generic families
Staircases to include handrails to show overall shape and form.
Lifts modelled to show structural core if accessible during survey with generic lift doors.
Decorative architectural detail such as skirting, architraves and other mouldings are not included.
Major façade cornices and ornamental detail will be included in a simplified shape to show outline only.

Figure 11 - LOD3 Architecture

LOD4

LOD4 Architecture (Fig 12)
•
•

•
•
•
•

•
•
•

10

As per LOD3 with the addition of:
Doors and windows shown as specific objects / families including architraves, door panelling, sills,
frames and parametric mullions. Bespoke ironmongery and ornamental metal work for glazing panels
not included.
Fixed furniture such as counters, built-in cupboards, etc. to show overall shape and form.
Staircases to include additional parametric detail on handrails and railing support. Step noising and
returns included. Significant underside detailing included.
Lift machinery and its structure shown if captured during survey.
Significant façade ornamental detail will be modelled. This includes balustrades, pediments, key stones,
moulded string courses, capitals, friezes, etc. Individual stonework, however, is typically not included
unless requested
Significant ceiling mouldings and ornamental details shown parametrically. Voids above suspended
ceilings and below raised floors to be included if captured during survey.
Internal mouldings such as skirting, cornicing, dado rails etc. will be included.
Materials or surface finishes not shown unless requested.

MGS BIM GUIDELINES

Figure 12 - LOD4 Architecture
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Structural Sample link

3.4. Structural LOD
LOD2

LOD2 Structure (Fig 13)

•

Structural walls modelled to indicate overall thickness.

•

Principal structural elements modelled in a simple form to indicate overall volume.

•

The profiles of beams and columns will typically be shown as rectangular parametric objects.

•

Steel or concrete structure will not be distinguished.

Figure 13 - LOD2 Structure

LOD3

LOD3 Structure (Fig 14)

•

Primary structure such as beams, trusses and columns will be modelled to show form and system.

•

Secondary structure not included such as tension cables, joining plates and elements smaller than
100mm in width/diameter.

•

Repetitive beam openings/castellations to be shown indicatively however not in exact correct positions.

•

Exposed steel structure will be modelled using in-house parametric steel components. UK structural
sections could be identified if requested whenever possible6.

Figure 14 - LOD3 Structure

LOD4

LOD4 Structure (Fig 15)

•

Secondary structure such as supports, tension cables, joining plates will be modelled. Note individual
bolts are not included.

•

Structural elements below 50mm in width/diameter not modelled unless requested.

•

MEP hangers, minor supports and uni-struts not included.

•

Repetitive beam openings/castellations to be shown in correct size and positions.

•

Exposed steel structure will be modelled using in-house parametric steel components. UK structural
sections could be identified if requested whenever possible7.

Figure 15 - LOD4 Structure

6, 7. MURPHY GEOSPATIAL will try to find the closest nominal size matching our surveyed data. However, an intrusive survey may be needed for a full structural assessment.

12
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3.5. Topographical LOD
LOD2

LOD2 Site (Fig 16)

•

Structural walls modelled to indicate overall thickness.

•

Principal structural elements modelled in a simple form to indicate overall volume.

•

The profiles of beams and columns will typically be shown as rectangular parametric objects.

•

Steel or concrete structure will not be distinguished.

Figure 16 - LOD2 Site

LOD3

LOD3 Site (Fig 17)

•

Site will be defined by topographic objects distinguishing surfaces such as roads, pavements, vegetation,
hard-standing etc…

•

Boundary features such as walls, fences, gates etc… to be modelled using generic objects/families
showing overall size and position.

•

Street furniture, lamp posts, sign posts, bollards, bus shelters etc… represented by generic objects to
show overall size and position.

•

Kerbs defined as part of topography with standard width. Manhole and inspection covers to be included
however may not be exactly flush with the ground surface.

•

Road markings, exact street-sign size and content, minor traffic management devices etc… not included.

Figure 17 - LOD3 Site

LOD4

LOD4 Site (Fig 18)

14

•

Site to be defined by detailed topographic and floor objects distinguishing surfaces such as roads,
pavements, vegetation, hard-standing etc…

•

Significant surface materials and finishes shown.

•

Street furniture represented by parametric objects to show accurate size and position.

•

Kerbs defined as independent objects showing accurate dimensions.

•

Manhole and inspection covers to be included flush with the ground surface.

•

Road marking, traffic management devices, street signage, etc. included as parametric objects.

MGS BIM GUIDELINES

Figure 18 - LOD4 Site
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MEP Sample link

3.6. MEP LOD & MESHING
LOD3

LOD3 MEP (Fig 19)
•

Sanitary equipment modelled with generic families to show approximate size / position.

•

Major service runs modelled to show overall size, position and type. Minimum pipe diameter or component
size of 100mm.

•

Plant equipment modelled as masses to show overall size and position.

•

Light fixtures, individual switches and plug sockets not included.

Figure 19 - LOD3 MEP

MESH

LOD4

LOD4 MEP (Fig 20)
•

Sanitary equipment modelled with generic families to show approximate size / position.

•

MEP service runs incl pipework, cable trays, HVAC, vents etc…to be modelled to show size, position and
type.

•

Service run sizes below 50mm in width/diameter will not be modelled unless requested. Radiators and feedpipes (over 50mm) included.

•

External RWP and down-pipes to be modelled including façade fittings.

•

Plant equipment modelled as masses to show overall size, shape and position.

•

Major lighting to be modelled but individual light fittings, switches or plug sockets not included unless
specified.

Figure 20 - LOD4 MEP

Meshing (Fig 21)

•

Meshing is the process of creating a 3D polygon by interconnecting several vertices. Normally used in
organic shapes highly detailed heritage models.

•

These organic ornamental elements are modelled to show overall shape and form. They can be
categorised and classified as any other BIM object and can be created to different resolutions to
achieve a suitable definition whilst keeping manageable size.

•

Meshing of non-parametric heritage ornamental elements can be added to projects upon request.
(Fig 21)

Figure 21 - Ornamental mesh samples

16
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4 Modelling
tolerances
4.1. What is modelling
tolerance
Modelling tolerance refers to
how close the BIM geometry
fits against reality and the
captured surveyed data, typically
expressed as a ±mm figure. This
“accepted deviation” plays a
pivotal role in finding the optimal
balance between accuracy and
usability of any surveyed or Scanto-BIM model. Larger modelling
tolerances can often mean lighter,
cleaner and more usable model,
while potentially compromising
the geometrical accuracy in mm.
This is because BIM software
typically prefers elements that are
“perfectly” vertical, horizontal or
aligned at given angles. Existing
assets, however, are not always
built at such ideal accuracies and
are also subject to deviations
through age, modifications,
weathering etc…

On the other hand, tighter
modelling tolerances provide
geometrical accuracy however
this can result in heavier, lessclean, and less-usable models;
and also has a considerable
impact on modelling timeframes
and costs. As a key requirement
of a Survey-to-BIM model,
modelling tolerances should be
defined at the very start of the
project and discussed at length
to find the optimal balance.
Modelling tolerance and its fit
against reality is also connected

d

may be commissioned at a
LOD3 level-of-detail but at a
LOD4 level-of-accuracy (or vice
versa). Therefore the above
table outlines our suggested and
standard modelling tolerances,
however Murphy Geospatial are
open to adjusting these on a
project-by-project basis.

to the point-cloud data accuracy
as explained in Section 2.4 of
this document.

4.2. Tolerance per LOD
Murphy Geospatial will work to
different modelling tolerances
depending on the project
requirements and the agreed
LOD: (Fig 22)

Note that for higher-accuracy
projects (such as some heritage
applications) it is possible to
model to ±10mm at LOD4.
Murphy Geospatial typically find,
however that this can result

Modelling tolerances can be
tailored to suit exact project
requirements and to provide the
most time and cost-efficient
solution. For example, a model

Modelling tolerance refers to how close the BIM geometry
fits against the surveyed data, expressed as a ±mm figure.
LOD

RICS suitable scale in plans

RICS Accuracy Band

Tolerance

1

N/A

G

± 200mm

2

1:500

E

± 60mm

3

1:200

D

± 30mm

4

1:100

C

± 20mm

in a heavy, unclean, and nonusable model for most design
teams. The reason for this is at
10mm tolerance walls and other
features are modelled as slightly
off-axis or non-parallel (as per
the point-cloud) which creates
complex geometry where
features overlap and cannot be
cleanly joined within Revit. In the
3D environment such joins are
often not visible; however this
will cause very untidy and nonclean 2D outputs or exports.

4.3. Vertical deviation
Structural deformation and/or
building inaccuracies can cause
walls or similar components
to deviate from their original
design or built positions. This
poses a challenge in terms

To mitigate this a best-fit vertical
wall may be used at a minimised
distance between the survey
data and BIM model. Murphy
Geospatial use a standard
maximum “d” value when
considering an acceptable level
of vertical deviation as shown by
the table below: (Fig 23,24)

Wall position as per survey data
Wall “ideal” vertical position

Figure 23 - Vertical deviation diagrams. Left diagram shows pointcloud
data vs model, right diagram shows simplified “analytical” lines.

Modelling tolerances can be
tailored to suit exact project
requirements and to provide the
most time and cost-efficient
solution.

Figure 22 - Tolerance per LOD
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of aligning the BIM modelled
geometry to deformed or
uneven surveyed surfaces.
Achieving such irregularities
in most BIM softwares is
challenging and it also creates
issues in connection cleanness
and complex wall joins. A small
vertical deviation can expand
rapidly across multiple levels up
a building such as on facades or
in stair cores.

LOD

Vertical deviation

1

N/A

2

± 80mm

3

± 50mm

4

± 30mm

Figure 24 - Vertical deviation
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5 Standard
modelling
principles
Murphy Geospatial has developed an internal BIM
modelling standard which we believe provide our clients
with the best possible BIM outputs. Key elements of our
modelling standards contribute to usability, accuracy,
efficiency, cleanness, and consistency. The points listed
below describe our preferred approach to the technical
make-up of our models, however we are also open to
alternatives as per client requirements where needed

•

‘Assumed Thickness’
components are used
where an indication of the
thickness may have been
captured via an opening/
reveal, or a wall that appears
to continue from an area of
known thickness. Similar
to Undefined Thickness
elements, the unknown
side of the element will be
highlighted in blue.

As previously mentioned, BIM
authoring software’s generally
have a limited working space
size which means adjustments
are needed when working
in large value real-world
coordinates such as Ordnance
Survey grid (OSGB).
In general, most our surveys
are GPS controlled to the UK
grid system, which is then
post-processed and adjusted to
establish a localised UK grid (at
Scale Factor = 1.0). This is then
processed and block-shifted
to a known “local” position and
an adjustment made within the
application to ensure the model
output is accurately geolocated.
The below demonstration of
this applies in Autodesk Revit
however a similar exercise is
undertaken in other software’s
such as ArchiCAD.

Project Base Point

Project Base Point

Shared Site:

Shared Site:
0.0

N/S:

180000000.0

E/W:

0.0

E/W:

531700000.0

Elev:

0.0

Elev:

0.0

Angle to True North:

Figure 26 - Typical survey-to-BIM model output. Revit 2020 displaying pointcloud data , BIM Geometry, and
metadata properties.

Other settings such as True
North and Project North
are not modified by default
meaning both pointcloud and
BIM output will be oriented
with True North facing
upwards. If different settings,
such an specific Project North,
are requited, this can be
achieved however needs to be
communicated and inplements
prior to commencement of
modelling works. Any such
changes during modelling can
result in significant time and
rework.

5.2. Murphy Geospatial
Template and Object
Library
Murphy Geospatial has
developed its own object
library and template file
containing project preferences
and visibility settings which
are optimised for Surveyto-BIM model deliverables.
This template file and object
components will be used by
default; or a client-supplied
template may alternatively be
used if requested at an early
stage. (Fig 26)

5.3. Assumed vs Undefined
Thickness
Varying factors, such as a lack of
access or the nature of non-intrusive
surveys, will often lead to some
spaces and elements in a building or
asset being only partially captured,
or absent, from the point-cloud
dataset. As a result, assumptions
may need to be made within the
model of such spaces and it is
important such assumptions and
areas are highlighted in the model
such that they are identifiable.
Our default workflow for such
identification is as follows:

In addition to the above, 3D
model text will be also included in
such areas to provide additional
information on why the element
has been highlighted; as per the
sample shown below. (Fig 28)

3D text to highlight
wall was only
partially surveyed

External wall
(undefined
thickness)

N/S:

0.00°

‘Undefined Thickness’
components are used where
an object/wall/surface has
only been captured from
one side which means
their thickness is unknown.
Typically a standard 100mm
thickness is used for internal
partitions and 250mm for
external, core and basement
walls. In such instances
and as shown by the image
below, the unknown side
of the element will be
highlighted in blue within the
model such that it is clearly
identifiable. (Fig 27)

5.1. Project Origin, OSGB
and Georeferencing
standards

Autodesk Revit contains several
different ‘origins’; with PBP and
SP8 being the most relevant
ones. Murphy Geospatial’s
default approach is to maintain
the SP in its default position,
while transforming the PBP
to its relevant UK grid (OSGB)
position. All model components
will then move to their respective
OSGB location which creates an
accurate survey file from which a
shared coordinate system can be
generated. (Fig 25)

Angle to True North:

•

0.00°

Unsurveyed area

Internal wall
(undefined thickness)

Figure 27 - Diagram showing example of unsurveyed area

Figure 25 - Left, initial PBP settings. Right, OSGB PBP settings

Figure 28 - Image showing 3D text highlighting wall only partially surveyed

8. PBP – Project Base Point. SP – Survey Point
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5.4. Differentiating
between walls, columns
and shafts
Numerous occasions exist where
discerning certain elements from
others via a non-intrusive pointcloud survey can be problematic.
The finished surfaces of structural
elements can often appear the
same as non-structural elements,
along with the difficulties of only
partially exposed structures.

5.5. Additional modelling
standards
In order to ensure modelling
consistency and cleanliness,
Murphy Geospatial utilises the
following modelling standards
and principles:
•

Walls and partitions to be
modelled slab to slab by default
(unless visibly different).

•

Generic modelling will be
avoided as much as possible.
In complex cases where
Murphy Geospatial feel
a generic model may be
the optimum solution for
representing a site feature,
this will be discussed
with the client to confirm
proposed approach.

In some instances it is possible
to utilise existing/legacy
drawings to confirm the location
of structural elements (both
hidden and exposed), however
please note this comparison can
be a very time-consuming and
costly exercise.
In cases where there is a
repetitive pattern of identical
structural elements, Murphy
Geospatial may make an
assumption to include hidden
structural elements for model
completeness; with the assumed
elements named and highlighted
accordingly.

•

•

Assuming no legacy information
is provided, Murphy Geospatial
default approach is as follows:
•

Walls vs Encased Columns.
All wall protrusions will by
default be modelled as walls
unless there is clear visual
evidence if a column profile.
The potential column will be
partially embedded in the
hosting wall meaning its true
dimensions are unknown
without an intrusive survey.
(Fig 29)

-

Shafts/Risers vs Columns.
Where a wall protrusion is
of a significant size it may
be assumed to contain a
void space for a shaft or
riser within. Therefore on the
image shown below if D > 2A
then it will be considered to
be a void space and the walls
enclosing this unsurveyed
area will be modelled
using Undefined Thickness
elements. (Fig 30)

•

Objects are to be hosted to
their respective levels. Walls,
columns, etc…. will be split
level by level.
Specific methodology on
the connectivity of different
BIM components is available
upon request and is typically
best communicated via a
client BIM meeting. This has
been developed based on
experience and over time to
ensure models and drawings
are as clean as possible, both
in 2D and 3D outputs.
Utilisation of two modelling
disciplines (ARCH/
STRUCTURE and MEP) when
working on large sites or
complex projects.

6 Level of
Information (LOI)

Hidden Columns

Non-intrusive survey model

A key aspect
of any BIM
deliverable is
to ensure each
object belong
to their correct
corresponding
category
Column revealed
after intrusive survey

6.1. Categorisation
A key aspect of any BIM
deliverable is to ensure each
object belong to their correct
corresponding category. For
example, a door being identified as
a door, a window as a window, etc…
This has important implications

Figure 29 - Hidden columns
and intrusive survey revealing a
concrete column

Murphy Geospatial does
not include ‘rooms’ by
default although this can be
incorporated upon request.
Where required, rooms will
be included and the model
will be produced with the aim
of having them generated
by model geometry, keeping
room separation lines
to a minimum (although
exceptions to this exist where
there may not exist dividing
physical features between
rooms).

Further details and samples can
be supplied upon request.

throughout various stages of a
project, for example where accurate
scheduling of objects within the
site/building is required.

6.2. Classification
In addition to being correctly
categorised, BIM components
also need to be classified
correctly. Classification can
be defined as the “common
language” which organises
objects according to their type.
This language enables efficient
information management as it
allows object metadata to be
indexed and structured such that

Murphy Geospatial has
developed a list of various
non-standard categories which
are used in cases where an
alternative category is needed.
For example elements such
as wall recesses will be placed
in the “site” category to avoid
modelling components in the
“generic models” category.

it is easily accessible.
Murphy Geospatial utilise
Uniclass 20159 as its standard
classification system meaning all
BIM components are classified
according to “Elements /
functions” as a first option, or
“Products” as an alternative.
Further details and samples can
be supplied upon request.

6.3. Naming convention
Murphy Geospatial utilise the
following naming conventions:

File naming:
For example, one of our deliverables would be named: 36528-MGS-ZZ-ZZ-M3-G-S1-P01
Please note “description” is optional and will be added when the file name needs an additional clarification.

a
Known Wall

d

Wall
(undefined thickness)
Unsurveyed area

•

Level of Information (LOI) can be defined as the non-graphical content of a
model or its individual components. This metadata can come in multiple forms;
such as survey comments, area measurements, type, system, serial numbers,
geolocalisation, quality, survey date, etc…. The required LOI within a model tends
to evolve during any project lifecycle however it is generally recognised that key
metadata parameters should be correctly included at survey stage and beyond.

1

2

3

4

5

6

7

8

9

Project

Originator

Zone/
System

Level

Type

Role

Description

Suitability

Revision

Figure 30

Known Wall

Component naming:
For example, one of our components would be named: EF_20_20-L-UnequalLegAngles-M3-G2

Wall protrusion

1

2

3

4

5

Classification
(Uniclass)

Description

Size/
Originator
item Code

Type

Grade/Level
of Detail

Figure 31

Figure 30 Diagram showing
unknown wall protrusions and
unsurveyed areas

Classification can be defined
as the “common language”
which organises objects
according to their type.

9. More on Uniclass 2015 can be found at https://www.thenbs.com/our-tools/uniclass-2015
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7 Murphy
Geospatial
Collaborative
Approach

8 Additional
BIM-related
deliverables
8.1. BIM 2D outputs

Collaboration and communication play a pivotal role in the successful outcome of any BIM project. This is one of
the key principles of BIM level 2 and, from experience, Murphy Geospatial have found that it is crucial in ensuring
the specific expectations of any client or design team are met and a successful outcome is achieved.10

7.1. Design team
collaboration
Murphy Geospatial’s approach
towards fluent information
exchange includes:
•

BIM kick-off meetings
are key to understanding
and documenting project
requirements, client
expectations, scope of survey,
and establishing the exact
content and technical makeup of the model deliverables.

•

Regular project reviews,
including the review of workin-progress models, to ensure
model integrity and alignment
to client/project requirements.

•

Periodic data exchange in the
form of WIP files11. Please note
WIP files need to be used by the
design team with caution as
they may not have undergone a
full final QA process.
CDE12 with cloud-based
model authoring.

•

7.2. Project specification

Figure 33 - Issue tracker on BIM360 docs

Murphy Geospatial welcome
specific project requirements
in the shape of OIR, PIR or
EIR13 documents or any other
documents which clearly state
what is the use expected from
the BIM output. This information
may be used to adapt our
modelling approach and align
that to what is expected from the
BIM survey model.
In addition to this, the
prospective lead appointed party
should establish the delivery
team’s BEP14. Murphy Geospatial
recommends for this to be
established prior to any survey
and can assist in its production if
and when required.

7.3. Common Data
Environments (CDE)
For projects utilising Autodesk
Revit, Murphy Geospatial uses
BIM360 Docs as the default CDE.
Our in-house modelling team
will author a cloud-based model
using BIM360 Design which

As discussed in Section 1.1,
a BIM workflow does not
typically replace the need for
supplementary 2D CAD drawings;
rather complementing it and
making it part of a wider process.
Murphy Geospatial understand
the often requirement for 2D
outputs in the form of DWG or
PDF drawings and that numerous
stakeholders may not have access
to BIM software and platforms.
Producing 2D outputs directly
within BIM authoring software’s
holds certain disadvantages but
these are often outweighed by
the advantages this offers.

allow constant communication
between our internal team and
other stakeholders involved
in the project such as project
managers, architects, MEP
engineers, structural engineers,
etc. This allows for progress to
be monitored and constant and
fully integrated issue tracking.
Alternatively issues may be
tracked during modelling works
using BCF Manager.

Note the cloud-based modelling
approach may be foregone at
a client’s request and/or for
security purposes of sensitive
buildings/sites. (Fig 33)
Depending on specific
project requirements, Murphy
Geospatial can work with
a variety of CDE platforms
such as Aconex, Projectwise,
Viewpoint, etc...

Currently the main disadvantage is
that most 2D outputs are generally
not as clean as a “hand-drawn”
2D DWG file produced directly in
Autocad or other 2D software’s.
Generating a 2D output within
most BIM software involves
displaying a 2D slice through the
model, at a given height or location,
that will include all features along
and below the cut-line. Features
above the cutline are typically
not shown and this can also lead
to the display of some “messy”
linework that would not typically
be shown on a standard 2D CAD
plan deliverable. Where buildings
contain split or sloped floor levels it
is also particularly difficult to output
a single 2D floor plan without

significant user input using split
levels and/or masking regions. The
addition of descriptive annotations
and levels to 2D outputs is also
a manual process that requires
user time and input following
completion of the 3D model.
The main advantage, however,
is that 2D drawings produced
within the BIM platform will be
automatically updated/edited
and will continue to be an up-todate representation of the design
or asset if and when changes to
the model are made. This is key
as models are edited throughout
the project lifecycle and is a
requirement on any project at
BIM level 2.
Murphy Geospatial do not provide
2D deliverables by default due
to the additional time/cost of
setting these up which is often
not required. When requested,
however, 2D outputs such as GA
Floor Plans, Elevations, CrossSections etc… can be delivered
via 2D sheets setup directly within
the model and exported to PDF
file format. 2D outputs required
in Autocad DWG (or other
software’s) can also be provided
however note that these may
require additional time/cost for
their tidying, layering. Annotating
etc… within the CAD software
following export from the BIM
model. (Fig 34,35)

Figure 34 - Typical 1:100 2D section produced in BIM software (Revit)

Figure 35 - Typical 1:100 2D GA plan produced in BIM software (Revit)

10. Benefits of digital collaboration approach for construction and BIM have been clearly outlined by the UK government in the Construction 2025 (HM Government 2013) document.
11. Work in progress files
12. Common Data Environment.
13. Organisational information requirement, Project information requirement and Exchange information requirement as per EN ISO 19650.
14. BIM execution plan
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Figure 36 - Typical Utilities BIM model incl relevant metadata parameters

Figure 37 - Navisworks Manage showing viewpoints from a construction
verification report incl point-cloud vs design model

9 Ownership of
information &
liability
Prior to project commencement, agreement must be
made regarding the ownership of the final Murphy
Geospatial output model. Unless requested otherwise,
ownership of the raw survey data, including point cloud
data and TruView™ (or similar applications) will remain
with Murphy Geospatial; whilst ownership of the final
BIM deliverable will typically reside with the client.

Figure 38 - Cyclone 3DR showing heatmap deviation on MEP plant room
comparing installed vs designed elements

8.2. Utilities / Underground
services
Murphy Geospatial have
developed a bespoke workflow
for the inclusion of underground
utilities and services within a
BIM model; including relevant
metadata captured as part
of a PAS:128 underground
utilities survey. Underground
services models are generally
produced from Murphy
Geospatial underground
surveys, or alternatively
directly from statutory record
drawings obtained from the
various service providers. All
information related to each
utility / service captured as
part of a PAS128 utility survey
can be included as bespoke
information parameters
assigned to each modelled
element. (Fig 36)

8.3. Construction verification
Murphy Geospatial can provide
verification reports comparing
detailed design BIM models to
as-built conditions. Point-cloud
datasets and existing design or
asset models can be compared
through a combination of
semi-automated processes
and manual visual inspection
methods. Both workflows provide
PDF reports as well as detailed
annotations applied directly to
the BIM model through third
party software such as Autodesk
Navisworks. Each identified
discrepancy or issue can be
individually inspected in 3D
through the recording of the exact
location, camera positioning, and
visual settings.
Uses for such a workflow include
verification of a contractor’s install

Murphy Geospatial retain the
right to utilise BIM model outputs
for marketing purposes save for
specific issues of confidentiality
which shall not be unreasonably
applied. CIC BIM protocol will
also be adhered to.

Figure 39 - BIM360 Build displaying a shaft model on an iPad Pro

8.4. Survey to BIM360
Murphy Geospatial have
experience creating bespoke
solutions for clients looking to
migrate Revit projects to BIM360
and the utilisation of BIM models
directly on site. This process uses
BIM360 Coordinate and BIM360
Build15 and consists of a series of

•

•

Murphy Geospatial can provide
verification reports comparing
design BIM models to as-builts.
based on an agreed design model,
the monitoring and verification
of a construction, area/space
reporting based on agreed values,
or the assessment of structural
deformation on existing or as-built
features/assets. (Fig 37,38)

Murphy Geospatial shall NOT be
liable for, and will not warrant:

Murphy Geospatial shall be
responsible and liable for:
•
•

steps including the production of
a cloud-based BIM model which
can be fully accessed both from
mobile tablet PC’s / iPads or over
the Internet. On-site comments,
metadata, and the completion of
forms/checklists can be added to
the model ‘live’ whilst in the field
which will automatically update the
online model database. This can
also be used for scheduling task
of site engineers as well as adding
issues, images, barcodes, etc.
Typical use for this is maintenance
engineers, facility management
etc… (Fig 39)

The geometry of the model,
including coordinate system,
origin and units.

Any reference drawings
provided by the Client, or
modelled information based
upon them.
Any metadata provided by
third parties.
Identification of structural /
non-structural features based
on a non-intrusive survey, or
feature build-ups such as wall
and floor constructions. Such
information may be included
via a consultative approach
with the design team or the
provision of legacy drawings
by the client; please advise for
a detailed discussion over any
such requirements.

Murphy Geospatial retain the right to utilise BIM model
outputs for marketing purposes save for specific issues
of confidentiality which shall not be unreasonably applied.

15. Formerly known as BIM360 Glue and BIM360 Field, respectively.
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