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Based on the successful construction of a sustainable water reuse (purple pipe) project,
this class breaks down the steps for managing large diameter (20 inch +) waterlines on major (5+ miles)
projects. We show the basics for modeling existing utilities, managing updates to utility models based on
test pit data, and pulling from the Autodesk® AutoCAD® Civil 3D® road design toolset to develop
waterline models. As we begin to dive into the pressure pipe tools of Civil 3D 2014, we discuss the
transition to those new features. Next, we show you how to market the process of design on
infrastructure projects, so as to show the 3D elements of what’s still delivered as 2D paper plans. With
expansive projects, the use of Autodesk® InfraWorks™ software has provided a great set of tools for
quickly compiling data from multiple sources into a single location and present visualizations based on
active design files to clients and the community.

Learning Objectives
At the end of this class, you will (hopefully) be able to:
•

Explain the use of pipe/pressure networks in Civil 3D

•

Establishing project management for a Civil 3D file that connects InfraWorks

•

Create large scale visualizations with InfraWorks using GIS and Civil 3D design data

•

Use Civil View connections to produce more advanced 3D presentations

About the Speakers
Speaker Biography: Jennifer Taylor, Director of Virtual Design
As Dewberry’s Director of Virtual Design, Jennifer Taylor is responsible for leading the strategic direction
for the implementation of BIM throughout the firm for both horizontal and vertical practice areas. Jennifer
has not only developed internal technical plans for implementing standards and corporate wide training
objectives, but has also worked closely with Clients to help them understand the use in project work and
how it’s use translates to more efficient building methods. Additionally, Jennifer’s expertise allows
Dewberry the value-added service of working with Clients to develop the vision for how the Client will be
able to utilize the technology after the project is completed.
Speaker Biography: Cody Pennetti, PE
First introduced to Civil 3D in college, Cody has aimed to implement the relevant design tools into
creating advanced workflows for Dewberry’s land development and infrastructure projects. As a site/civil
engineer in Fairfax VA, working in and around DC, many of the projects are redevelopment efforts and
include complex existing and proposed infrastructure. As something of a hobby, Cody has always
admired architectural visualizations, and continues to find ways to deliver engineering projects with the
same presentation quality. We’ve seen tremendous support from clients on continuing to model our
projects, and present the models through rich images and videos produced by supporting software such
as InfraWorks and 3ds Max Design. (cpennetti@dewberry.com)
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Figure 1 - Civil 3D surface and pipe networks exported to 3ds Max Design for visualization of the NCPCP
Purple Pipe Project (by Dewberry)

Introduction
As a supplement to the Autodesk University 2013 lecture CI1411 Engineering Art, this handout is
intended to provide an organized set of the information presented during the lecture, along with an outline
of procedures for developing the presented content. This course is intended for an intermediate level,
expecting an engineer to have working knowledge of Civil 3D features, and some knowledge of
InfraWorks and GIS tools, with interest in advanced visualizations.
The ‘Engineering’ aspect of the content revolves around large scale infrastructure design work,
specifically related to large diameter pipeline projects. The pipeline focus was chosen to establish a case
study in which a civil engineer would be the project lead and is intended to deviate from the multitude of
transportation based courses that are available. A case study of the NCPCP Purple Pipe project was
presented in the lecture, and is also available online1. A project lead by the civil engineer provides a
unique opportunity to allow for an engineer to offer visualization services (traditionally offered by the
architect) that communicate the design content and design process.
The ‘Art’ element of the course focuses on using visualization tools, such as Autodesk InfraWorks and
Autodesk 3ds Max Design, to effectively communicate the process of a product. Development of
graphics in plan production is the primary means of communicating the design intent to the client and
contractor, while advanced visualizations can broaden the audience to the community. An engineer can
use the design tools to communicate the complexity of otherwise concealed infrastructure through
technically accurate topographic and utility models, while demonstrating the use of modern design tools
to promote confidence in the design.

General Design Settings
Many of the procedures in this lecture rely on the import/export extensions between traditional GIS files
(such as .shp file), Civil 3D files, and modern GIS/CAD tools such as InfraWorks. It is important to make
1

http://www.youtube.com/watch?v=pRjk-h924Xg
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sure that the coordinate systems and units are established for each design file. This can be found under
the Toolspace>Settings Tab>right click on active drawing Edit Drawing Settings>Units and Zone
tab>Zone Datum/Projection

Introductory GIS
For civil engineers that are not familiar with GIS,
it’s easy to think about GIS as a system, in lieu of
a specific file format or application. Most GIS file
types rely on a type of geometric element (line,
point, polygon, etc.) and associated data (similar
to an excel sheet with attributes that are user
defined, such as elevation, date, owner, etc.).
There is little consistency in the cost, quality,
organization, and format of GIS data sources, so
it’s necessary to understand the resources
available.

Geometry
(line,
point,
polygon)

GIS
Attribute
Data
(name,
size, date)

It’s also important to recognize that programs
such as Autodesk Map 3D are better served by connecting to the data, as opposed to importing the data.
An import command (MAPIMPORT) will typically just import the geometry with little data, meaning you
might see the lines but the data is no longer associated.
An application such as InfraWorks will connect to the data and can use it to visually depict attributes. A
building .shp file might have a ‘height’ attribute associated, which InfraWorks can read and use to set the
3D building height. Another attribute might be ‘building use’ which can be used to stylize the building as
either residential, commercial, or industrial.

Design Stages
This document presents three design stages for a large scale infrastructure project, intended to use the
most accurate design information at each stage, and to build from the collected and developed data by
using the interoperability tools of different Autodesk applications.
1. Preliminary Design – using Civil 3D and InfraWorks to compile and organize available data
during a proposal stage, creating base models that display possible constraints and assist in
developing an initial design.
2. Final Design – using Civil 3D modeling tools to create a plan set developed from Civil 3D
objects.
3. Final Visualization – using the developed Civil 3D and InfraWorks model content in 3ds Max
Design to create stunning visualizations for community outreach or project advertisement that is
technically accurate.
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Preliminary Design
During the preliminary design phases of a large scale infrastructure project, available GIS data can allow
for a rough analysis of existing site conditions, including surface data, building footprints, floodplains, etc.
The resolution, format, and source of GIS data can vary dramatically, but should provide a cost effective
way of getting a topographic sense of the site area. Verify the unity, coordinate system, etc. For large
sites (square miles+) it’s advisable to make sure the surface style is set to a minimal output, such as
border only.
To create a model displaying the proposed design content, a base model should be created in InfraWorks
using existing GIS data, with design information published through Civil 3D. An InfraWorks model is an
effective way to compile large datasets to create a comprehensive view of a site and the surrounding
area. To build a model of existing conditions, try the following steps;

Define Model Extent
Most GIS data covers an entire County or City, but narrowing the InfraWorks model limits can allow for
more efficient model development.
1. Set the cooridate system in Civil 3D (Toolspace, Settings tab, right click drawing name for
drawing settings)
2. Within Civil 3D, load in some basic features such as a road centerline .shp file, or use the
GEOMAP function, to create a simple polyline (closed polyline) boundary around the site area,
with excess beyond the site area as needed.
3. Use the MAPEXPORT command to create a GIS based file of the boundary
a. From the pull down menu, select ESRI Shapefile (.shp)
b. In the dialog box, choose object type = polygon
c. Select manually the polyline (click the binoculars)
d. Click the Options tab, then check the box ‘Treat closed polylines as polygons’
4. There should now be a series of files created, including .dbf, .idx, .prj, .shp, and .shx, all of which
are needed for association.

Create a New Model
1. Select new model from within InfraWorks, name the model, and choose the Define Model Extent
option
2. Load Extent From File… to choose the .shp file exported from Civil 3D
3. A flat surface will be shown in InfraWorks related to the boundary

Compile Existing Information
Note that the InfraWorks model isn’t necessarily intended to look photorealistic, and the investment for
most projects might not pay off when trying to develop a realistic model. The intent is to provide valuable
context without distracting the viewer from the focus. As the InfraWorks tools and features are improved,
there might be an opportunity to move closer to photorealistic visuals.
1. Add surface data from GIS terrain data, such as a contour .shp file.
a. If the contour data expands significantly more than the project, use Civil 3D tools to
create a surface from GIS data using the site boundary.
b. Export the GIS based surface from Civil 3D as an .IMX file, which can reduce the size of
the data being reference for the base model, and enhance performance.
2. Add structures such as buildings with a building GIS .shp file.
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a. Let InfraWorks assign the random colors for most buildings (the facades are nice, but can
distract the viewer be looking to realistic, and base color provide the right context)
b. There are building height randomization scripts available if no height attribute is assigned
c. Use Google/Bing Maps to help stylize buildings and set heights (try not get carried away,
it’s just the backdrop for real the focus of the video)
d. Creating building objects might be necessary to
3. Site furniture can be added to allow for vertical context or points of reference
a. Use .shp files, if available, to assign an InfraWorks furniture model (such as a utility poles
or trees) to a GIS point file
b. Import SketchUp or create used other 3D models for major points of reference, such as
c. Large groups of trees tend to slow down the application, it’s advised to use them
sparingly, and instead rely on aerial imagery
4. Aerial images (GIS raster files) are advised to provide contest to the model, without having to
import GIS road centerlines as road objects, or assigning the surface coverage as grass.
a. If an aerial image is used, there’s little need to show InfraWorks road/rail objects.
b. If an aerial image is not available, assign basic road styles to available road centerline
.shp files, and basic colors (as opposed to textures) to coverages for parking lots,
sidewalks, etc.
c. As coverage content is added to the surface, verify what the content is (connect to the
data in AutoCAD Map). For instance, some jurisdictions provide polygons of the roads to
show edge of pavement, whereas others might just provide a centerline.
5. Utilities are often published by a jurisdiction, and InfraWorks can use the data (inverts, size, etc)
to create pipe models.
a. When using pipe models, note that it can be confusing/disorienting to fly a camera
underground, so be cautious when thinking about how the visual will come together
b. If attempting to show underground utilities, changing the surface transparency can often
help the transition to understanding the underground.

Add Proposed Design Information
With a base model established, returning to Civil 3D can allow for publishing proposed design
information, such as pipeline alignment
1. A proposed alignment can be shown in the InfraWorks model as a 3D dashed line for a clear
representation of the proposed alignment
a. With a single polyline alignment in Civil 3D, use the MAPEXPORT command again to
create an Object Type line .shp file
b. Import the line .shp file into InfraWorks as a Barrier feature, and edit the style to create a
dashed line that will be draped on the surface
2. If attempting to show the utility as a pipe underground, a proposed alignment can be converted to
a pipe network
a. Convert the alignment line into a single featureline. Alternativeley, if enough base
information exists, the road profile to pipe process can be used (see the next section of
this report.)
b. Assign elevations to the featureline from a surface (created from GIS data), without the
need to add intermediate points.
c. Create Pipe Network from object, and select the featureline
d. Export the pipe network as an IMX file to InfraWorks
3. Currently, InfraWorks is limited on the ability to create labels within the model. Using AutoCAD
extruded text (with TXTEXP on aerial text), or 3D text created in 3ds Max, the labels can be
imported into InfraWorks
5
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Video Production of Preliminary Design
1. Use the standard Storyboard tools in InfraWorks to develop the scenes for a video
a. Starting with a comprehensive aerial view can provide perspective for the site
b. Use subtle fades, and long slow scenes to focus on the content, following a steady path
with a steady speed using the Add Camera Path Animation tool within the Storyboard
editor.
c. Try not to spin in circles when looking at a site, and instead established a few scenes
from different angles with subtle transitions.
d. Talk with the person giving the presentation, and make sure they provide guidance on
what to focus on and the speed of the video, as they’ll likely want it at about half the
speed it’s initially been set to
2. When exporting the video, use the pull down to select the Windows Media Video (.wmv)
a. Adjust the bitrate to around 15,000 kBit/sec under the properties option. An
uncompressed video (.avi) will likely have issues with playback.
b. Set the resolution as needed, keeping in mind how the video will be presented. Many
projectors can’t do HD, so even 720x1280 is often more than enough. If doing a 16:9
aspect ratio, be sure to uncheck the ‘Keep aspect ratio’ option and set to a standard
resolution.

Figure 2-InfraWorks model showing alignment of proposed pipeline (blue), anticipated clearing limits
(yellow), property lines and other features on a GIS surface with aerial iamgery (by Dewberry)
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Final Design
As noted, this handout is intended to supplement working knowledge of the design applications, such as
Civil 3D. In this case, the handout provide guidance for large diameter pipeline design, in which the Civil
3D design tools are somewhat deficient. Recent additions of pressure pipe networks have shown
progress, but lack interoperability features, and some of the design tools needed for extensive (miles)
waterline systems.
A project’s pipeline will actually be comprised of the typical design elements of a roadway. A ‘typical
section’ can also be designed to incorporate pipe trenches, adjacent access roads, bedding, and other
design elements.
The 3D design of the pipeline will be constructed as a Civil 3D Corridor object, comprised of:
1. Alignment – 2D plan view representation of alignment
2. Profile – vertical information, connected to the Alignment
3. Assembly – typical section of pipe, trench, and other attributes made from Sub-Assemblies
The objects are stored in the design drawing files (.dwg), and referenced into other files using data
referenced (similar to xrefs). This allows for the object data, such as the alignment linework, to be
represented in a different drawing, and stylized, but not editable. It will be important to understand where
the information is coming from, and who will be managing each of the data files. (see File Designations
page)

ALIGNMENT OBJECT
The alignment object will represent the proposed pipeline alignment in plan view, benefiting from
alignment features such as stationing, deflection points (bends), annotations for curves and bends, and
the connections to the profile design

Creating the Alignment Object
The 2D information in plan view, representing the base
line of the corridor. An alignment can be created in
multiple ways, but in this case we’re primarily
concerned with
1. Alignment Create Tools – creating the
alignment by clicking point to point in model
space
2. Alignment from Objects – selecting an existing
object, such as a polyline, to create an
alignment
The choice for creating the baseline is up to the
designer. In this case, the material is assumed to be
ductile iron pipe (DIP) and the alignment is following several design constraints;
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1. The horizontal curves in plan view (the same rules apply for vertical curves in profile view) are
circular curves, and are set to account for an unrestrained deflection at the joints, as identified
below.

Pipe Size

Allowable
Deflection

Max Design
Deflection

Pipe Length

Equivalent
Radius

36”
42”
48”

5°
4°
4°

2.5°
2°
2°

18’
18’
20’

412’
515’
572’

2. If bends are assumed to be restrained joint, they include only a slight tolerance of 0.25° with each
bend, and bend angles provided (HP Lok from US Pipe) are 5.625°, 11.25°, 22.5°, 30°, 45°, 60°,
and 90° (effort should be made to use two 45° bends in lieu of a 90° bend)2
Note that when using restrained joint bends, the required restrained length is determined based
on bury depth, soil characteristics, pressure, and bend angle. In such cases, it’s necessary to
use a restrained length calculator to determine the distance from the bend that requires
restrained joints (calculation programs can be found from DIPRA). This ultimately modifies the
allowable deflection and equivalent radius for this length (in both plan and profile), which will be
based on the 0.25° tolerance (about 4,125’ R). The restrained length values should be rounded
to pipe stick lengths.
The equivalent radius is rounded up in the design constraints of the alignment objects, and is
computed based on:

=
2[tan( ∆)]
Where L is the pipe length of each stick, and Δ is the deflection3
Because an Alignment is an intelligent object, labels can be automatically generated to represent
information about the Alignment data. The labels will dynamically update with changes to the alignment.
These labels include
1.
2.
3.
4.

Alignment Stationing
Horizontal Bends (PI Delta Angle)
Horizontal Radii
Notes with Alignment Station reference (this could be any custom note, with an intelligent station
attribute that updates with location along the station)

2

Based on US Pipe HP Lok Restrained Joints at bends
(http://www.uspipe.com/Files/2012329947530.HP%20LOK%20RJ%20BRO-099.pdf)
3

Based on US Pipe Tyton Joint (non-restrained) pipe segments
(http://www.uspipe.com/Files/2012329946320.Tyton%20Joint%20Pipe%20BRO-003.pdf)
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Note that most of these labels are meant for road geometry, so the default label sets and terminology will
correlate to road design information, but all custom labels can be configured to provide information
relative to the pipeline.

PROFILE OBJECT
The profile object (Civil 3D calls the grid of a profile the Profile View, and the actual geometry element the
Profile), is connected directly to the Alignment, and represents the vertical geometry. The Profile will
include several components similar to the alignment.

Profile Creation
Before creating the Profile, we’ll want to establish a Profile View that includes a Surface Profile. In this
project, we’ll only have an existing Surface to reference (it may be worthwhile to create a cover Surface,
which is simply a copy of the existing Surface lowered by a cover depth). It may be necessary to sample
offsets of the alignment, for additional surface profiles.
With a Profile View created, and the Surface Profiles shown, it’s possible to begin creating the design
Profile. For the waterline design, the Profile geometry should be set such that the vertical curves are
circular curves, with the default radius specified based on the deflection angles.
The Profile should be set to represent the crown of the proposed pipe, which allows for designing the
Profile to be set at minimum cover, and will relate back to the Assembly.
Vertical bends are represented by Grade Break labels at PVIs, and labeled as a conversion from a
percent grade difference to a bend angle. Because the labels are meant for road design, a simple
expression is created to convert the grade values to degree bends
100 ∗ [({ }) − ({ "#$})]
Because a Profile is formatted for road design, computations to convert the Grade In and Grade Out
values, as well as the Grade Change A can be related back to bends with the following chart;

A (Grade Change)
9.85%
19.89%
41.42%
57.73%
100.00%
173.20%

Equivalent Bend
5.625°
11.25°
22.5°
30°
45°
60°

Similar to Alignment labels, the annotations on the Profile should be Civil 3D annotations, to pull the
intelligent data from the Profile object, to include information related to;
1.
2.
3.
4.

Pipe Slope
High/Low Points
Vertical Curves
Vertical Bends
9
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Additionally, horizontal information can be reflected in the profile as well, pulling the information from the
Alignment object.
After the Profile is created, and the Assembly is set, the Corridor object will generate information that will
show the bottom of the pipeline, as the Profile represents just the crown of the pipe.

ASSEMBLY
The assembly object will represent the typical section of the pipe. The Assembly will be predefined, and
is created through Sub-Assemblies from various polylines based on pipe geometry. Additionally, the
trench, and the daylight lines from the trench, can be included in the Assembly, to provide a
representation of clearing limits.

CORRIDOR
A Corridor is created by selecting an Alignment, a corresponding Profile, and an Assembly to develop the
proposed design of the pipeline. Understanding that the Corridor object is intended for road design,
transitioning from different size pipes, or different layout geometry is done by assigning station ranges to
various Assemblies. It’s also important to choose the target surface for the daylight lines.
A single Featureline (intelligent 3D polyline) should be created based on the MarkPoint at the invert of the
pipe in the Assembly. This Featureline will be dynamically linked to the Corridor, and when projected to
the Profile View, will show linework for the bottom of the pipe.

APPURTENANCES
The appurtenances for the proposed pipeline will be created using Pipe Network structures, with
symbology that reflects NCS, but will likely be represented in 3D as simple geometric shapes.
The benefit of using a Pipe Network structure is that the intelligence of the Structure allows for a dynamic
projection of the structure in the Profile View, as well as annotations developed from the Alignment object,
and the Structure object itself.
1. Structure type
2. Structure Station
3. Structure height/invert
Using model based objects provides confidence in the design geometry and annotation, ensuring
consistency across plan sets, and allows for the modeled data to be interpreted into visualization models
as needed.
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Final Visualizations
Intended for audiences beyond the design team and client, an advanced visualization for a project can
communicate the project goals by using developed design data and animated features. A fundamental
element of engineering-based visualizations is the technical accuracy form topographic models, utilities,
and BIM models for proposed structures. Note that the design industry is an advanced and mature field,
and applications such as 3ds Max Design are necessarily complex, allowing artists to create the visuals
seen in movies. Many of these artists have volunteered their knowledge, generously posting a multitude
of resources online. The tips included in this handout are intended to provide some basic guidance for
engineers, but hardly scratch the surface of the design tools.

Preparing Content
1. Ensure that there’s minimal overlap between surfaces, or create a single surface for Civil View,
by setting boundaries and pasting surfaces. It may be necessary to have a larger GIS surface
(such as the one used in the InfraWorks model) with a detailed aerial/field surveyed surface
pasted on. The surface exported will want to be identical to the one used for the design, as
utilities will otherwise appear too low/high in elevation due to the differing resolutions of surface
data compared to the design locations of the existing/proposed utilities
2. Standard pipe networks will export to Civil View, and if a proposed pipeline was designed with
road tools, it will be necessary to convert the design data into a pipe network.
3. Upon import into 3ds Max Design, a coordinate shift will occur to move the content from
geographic coordinates. As additional Civil View files are loaded in, the same coordinate
conversion will occur. If two different Civil View files (even from the same Civil 3D model) are
imported into two different 3ds Max Drawings, the coordinate conversion might not match.

Model File Setup
1. Use the Civil View explorer within 3ds Max for quick access to multiple drawings settings
2. Use Mental Ray renderer for the rendering engine
3. Use the standard Civil View daylight system, and allow sky parameters to inherit form mr Sky (as
opposed to image background). The horizon height for the sky may need to be lowered (by .1 or
.2 down) to consistently show a blue sky and no gray/white horizon line. Set the daylight location,
and then date/time based on the aerial image that will be draped to the surface to match
shadows.
4. To add clouds, the easiest way seems to be to create a Box Gizmo helper object, and then create
volume fog effect with assigned gizmo. If using Mental Ray and daylight system, the clouds/fog
will initially be black, but as Creative Cow forum developed : “Go into the track View, expand the
environment until you see fog colour. Right click it and Assign Controller from the list, Point3
Expression. In the expression type [ 255, 255, 255 ]*200 now the fog will be white, not black.”
5. When creating the daylight system with Civil View, the default exposure value is set to 15, but
lowering the value to around 14 can brighten up the visuals. This can be set through the Civil
View menu as well
6. As rendering images begins, adjust the values under the Render Frame Dialog box to acceptable
points. Glossy reflections and refractions can be likely be decreased, and work with the other
values to find a good balance of render time and quality for the production effort.
7. Determine your desired final output, and verify that the frame rate is compatible, such as the
standard 23.976 fps or 30 fps, which allows you to set the correct Time Configuration.
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Model Creation
1. Most of the visualized content will come directly from the Civil 3D model, such as the surface,
utilities, new road networks etc. The surface should have a geo-referenced aerial image draped
on (such as .tiff with a .tfw).
a. Using an application such as Photoshop or GIMP (free), clone brushes can allow for
removing cars from the road, large shadows, or other objects that look flattened against
the surface
b. For a proposed site, a 2D site rendering developed in PhotoShop (created from the 2D
CAD linework) can be draped onto the proposed surface by combining the existing aerial
and the proposed layout render, to quickly stylize the site. Note that this will not be as
accurate as adding specific materials.

Figure 3-basic model using existing topography with proposed site model, and 2D planning render combined
with the aerial image, draped to the surface

2. For buildings, many models can be exported from InfraWorks (modeled objects or GIS based
buildings) and Revit can be used to quickly create homes or other buildings (Revit for basic
modeling is pretty quick to learn, and GIS building footprint can provide dimensions).
3. Realistic trees are very complex models (easily 100MB+ each), and best served as proxy objects
in the model. Forest Pack Pro by iToo Software seemed to be provide all the tools needed to
create large forests on the surface, as well as upload additional tree packages (about $100 for a
good variety) and convert Revit models into home libraries for neighborhoods. There were a lot
of good color and model selection variation tools, and the rendering times greatly improved with
the plugin.
4. When creating vehicles on the roadway, be sure to switch to an ortho view of the surface, and
create a line object along the roadways that can be used as a baseline for the Civil View object
placement.
5. If creating site features, or importing from other sources, simple material colors with standard
maps such as smoke or cellular can add slight color variations that appear more realistic.
Layering these types of colors over other materials such as brick patterns create a more
weathered a believable material.
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6. For water, the best advice comes from ‘zap’s mental ray tips’ which uses and Arch&Design water
shader, with increased transparency, and adjusts the ‘color at max depth’ value as well as some
other values to get a good water surface from a simple object.

Model Management
1. Similar to AutoCAD products, 3ds Max can Xref a scene or an object, to manage different
elements, such as pipe model files, building models, etc. A model might also benefit from being
broken into smaller pieces depending on the scene, as the files can approach a few hundred MB
each.

Rendering Output
1. Be sure to always render to a series of images (such as .bmp) as opposed to a video file. A
video file can be corrupted easily, and causes issues when attempting to edit small time
segments. A compiler such as VirtualDub (free) converts the images to an .avi, and then other
converters such as Microsoft Expression Encoder 4 (free) can convert the .avi to a .wmv for a
more fluid playback.
2. For lens flares and scene transitions, tools like Adobe After Effects can allow post production
edits, as well as create basic lens blurs to replicate depth of field, which takes a lot of resources
using mental ray.

Figure 4-rendered view of site, with aerial topography, aerial imagery, water material, cloud objects, lens
flare, etc. (by Dewberry)
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