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Learning Objectives 
At the end of this class, you will be able to: 

 List hardware requirements for Civil 3D 

 Configure a computer that will efficiently run Civil 3D 

 Optimize performance with Civil 3D 

 Work effectively with large datasets in Civil 3D 

 

About the Speaker 

 
Jason has more than 18 years of experience in the land surveying and civil engineering industry. He has 

worked as a surveyor, designer, CAD manager, applications engineer, and consultant. Jason has 

worked with Softdesk®, AutoCAD® Land Desktop, and AutoCAD® Civil 3D since its inception. He is a 

co-author of Mastering Civil 3D and has contributed to many Autodesk Official Training Courseware 

titles. Jason is a popular AUGI CAD Camp and AU presenter where he shares his knowledge and 

passion for helping companies get the most out of their technology investment. Jason currently helps 

Autodesk customers worldwide as a Senior Civil Support Specialist in Autodesk® product support. 
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Introduction 
 

Supporting CAD users is becoming a more and more confusing task as time goes by. The sheer number 

of options for computer hardware is dizzying, and nobody seems to be able to tell you how much is 

enough – or even more important in today’s economy, how much is too much. With the vast amount of 

data available to our designers, you need to be able to specify a machine that gets the job done while 

still keeping your profit sharing bonus intact. 

In this class, we will cover two primary topics: the first half will dispel some hardware myths and educate 

you as to what is too little, what is too much, and what is just right. The second half will touch on some 

high-level ways of dealing with the larger datasets that are so common these days and maximize your 

performance when using these for design. 
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The Big Myth – System Requirements for AutoCAD Civil 3D 
 

Let’s begin with the basics – the latest system requirements for AutoCAD Civil 3D 2012. This will give us 

a baseline that we can build on. These system requirements can be found here. 

 

For 32 Bit AutoCAD Civil 3D 2012 

 

 Microsoft® Windows® 7 (recommended) Enterprise, Ultimate, or Professional edition, Microsoft® 
Windows Vista® Enterprise, Business, or Ultimate edition (SP2 or later), or Microsoft® Windows® XP 
Professional edition (SP3 or later) 

 For Windows 7 or Windows Vista: Intel® Pentium® 4 processor or AMD Athlon™ dual-core processor, 
3.0 GHz or faster with SSE2 technology 

 For Windows XP: Intel Pentium 4 or AMD Athlon dual-core processor, 1.6 GHz or faster with SSE2 
technology 

 1 GB RAM minimium (4 GB recommended) 

 12 GB disk space for installation (7 GB for electronic download with at least 2 GB free after 
installation) 

 1,280 x 1,024 true color video display adapter (1,600 x 1,200 with true color recommended, multiple 
monitors are supported) 

 Microsoft® Internet Explorer® 7.0 or later 

 DVD drive 

 

For 64 Bit AutoCAD Civil 3D 2012 

 

 Windows 7 (recommended) Enterprise, Ultimate, or Professional edition, Windows Vista 
Enterprise, Business, or Ultimate edition (SP2 or later), or Windows XP Professional edition (SP2 
or later) 

 AMD Athlon™ 64 processor with SSE2 technology, AMD Opteron™ processor with SSE2 
technology, Intel® Xeon processor with Intel EM64T support and SSE2, or Intel Pentium 4 with 
Intel EM64T support and SSE2 technology 

 4 GB RAM minimum (8 GB recommended) 

 12 GB disk space for installation (7 GB for electronic download with at least 2 GB free after 
installation) 

 1,280 x 1,024 true color video display adapter (1,600 x 1,200 with true color recommended, 
multiple monitors are supported) 

 Internet Explorer 7.0 or later 

 DVD drive 

 

  

http://usa.autodesk.com/civil-3d/system-requirements/
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The often ignored Additional 3D Modeling Requirements 

 

 Intel Pentium 4 processor or AMD Athlon, 3.0 GHz or greater, or Intel or AMD dual-core 
processor, 2.0 GHz or greater 

 8 GB RAM or more 

 2 GB free hard disk available, not including installation requirements 

 1,280 x 1,024 true color video display adapter 128 MB or greater, Pixel Shader 3.0 or greater, 
Direct3D® capable workstation class graphics card 

 1,600 x 1,200 with true color (recommended, multiple monitors are supported) 

 

Is that the end-all-be-all? 

 

Some companies use this as the Autodesk Bible (conveniently ignoring the 3D modeling requirements) 

and buy a machine that matches this exactly. After all, if a computer meets the minimum specifications to 

run the program, you should have no problems, right? Well, technically you could have traveled to 

Autodesk University via bicycle, but don’t you think the expense of the flight offset the time you would 

have spent pedaling? The same goes for your CAD workstations – my mantra to customer is “If you buy 

the minimum computer that meets the minimum requirements, you should really expect minimum 

performance.” 

For those of you who know that you need to break away from the minimum to be able to effectively do 

your jobs, let’s take a few pages to go over what you can do to maximize your PC purchase! 
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The Operating System – 64 bit vs. 32 bit 
 

The operating system of choice is simple – Microsoft Windows! But which one should you pick? Here are 

our suggestions in order of decreasing preference: 

Windows 7 64 bit 

Windows Vista 64 bit 

Windows XP 64 bit 

Windows 7 32 bit, /3GB switch 

Windows Vista 32 bit, /3GB switch 

Windows XP 32 bit, /3GB switch 

Windows 7 32 bit 

Windows XP 32 bit 

 

You might question why this is the case. The answer all boils down to memory management. Windows 7 

(32 or 64 bit) manages memory requests much better than Windows Vista or Windows XP does. The 

result of this operating system memory management is that less memory fragmentation occurs in 

Windows 7 than in other operating systems. Memory gets fragmented because the program memory 

requests fit inside free blocks of memory – as these memory blocks are taken, areas of contiguous free 

memory become smaller and smaller. This can be seen in the following graphic: 

 

 

 

What we illustrate here is one reason why you can see that you have plenty of memory available to the 

program, yet you still get an out of memory message – chances are, the memory request is simply too 
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large to fit within the available free space. We can break this down into something a little more easy to 

understand with an analogy: think of your memory as a bus (no pun intended!) This bus picks up requests 

from AutoCAD, AutoCAD Map 3D, and AutoCAD Civil 3D. The AutoCAD requests might be pretty small, 

and they fit in wherever they want to, like this: 

 

Once those AutoCAD memory requests are picked up, there’s a slightly smaller area of free space left on 

the bus. So, let’s pick up some Map 3D requests… 

 

Now we have even less free space than before, and it’s time to pick up the big guy, Civil 3D… 
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In this scenario, the operating system acts as the bus driver. Windows XP lets these riders sit wherever 

they want to, so you get utter memory chaos. Windows 7 is the stern bus driver who enforces assigned 

seating and makes sure things stay all nice and tidy. It will keep memory better allocated and managed, 

and keep that contiguous free space more available. 

 

Ultimate answer: Windows 7 64 bit, end of story. 

 

RAM – how much is enough? 
 

Since you took my advice above and you’re using Windows 7 64 bit, you know that your computer can 

utilize more than 3GB RAM, and you really want to maximize that. But first we have to dispel yet another 

myth: 

The amount of fuel your vehicle can 

hold (and subsequently use) is in no 

way whatsoever related to how fast 

your vehicle can travel!  

 

 

 

 

 

That’s right – just because you can access more system memory does not mean that your computer is 

going to scream through a typical design any faster. This is a fairly common misconception, believe it or 

not. What 64 bit and more RAM means to you is that you’ll see fewer (if any) out of memory messages 

because AutoCAD Civil 3D has more system memory available to it. 

With that being said, members of our development team have performed significant benchmarking and 

test results have shown 8GB of system memory to be the current “sweet spot” for most AutoCAD Civil 3D 

usage. Does this mean that you can’t buy more? Of course not! Does this mean that you will never be 

able to force the program into an out of memory scenario? Not at all. What this means is that 8GB of 

system memory is adequate for most tasks and most data being utilized by most of our users. If you find 

yourself always working with very high density LiDAR data or high resolution aerial imagery, or you create 

complex and detailed renderings, you might want to go a bit above that 8GB level and get 12GB or even 

24GB of memory installed. 

Ultimate answer: 8GB system memory, erring on the side of “more could be better.” 
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The really confusing part – Processor Technology 
 

Oftentimes, people shopping for computers can’t see the forest for the giant redwood known as “GHz.” 

Everyone is guilty of focusing on “more is better, right?” When you throw in the statement from the system 

requirements that you need an Intel Pentium IV or AMD Athlon processor running at 3.0GHz or faster, 

things get even more confusing. My current test machine runs dual Intel Xeon processors at 2.66 GHZ – 

isn’t that slower than a Pentium IV running at 3.0GHz? If I go back to elementary math, I know for a fact 

that 3.0 is greater than 2.66 – 0.44 greater, as a matter of fact! The truth is, processor clock speed is only 

an accurate gauge when comparing the same processor architecture – my Xeon processor(s) are MUCH 

faster than any old Pentium IV chip could ever hope to be. However, a 3.0GHz Xeon would definitely be 

faster than a 2.66GHz Xeon.  

See, I told you it was confusing! 

Another thing you should realize is that AutoCAD Civil 3D cannot utilize more than one processor (or 

core, in the case of multi-core processors.) Does this mean you should save money and go with a single 

core? Of course not! How often is AutoCAD Civil 3D the only program open on your computer? It’s not on 

mine – as I type this, I have the following programs running on my monitors: 

Google Chrome (with 10+ tabs active), Microsoft Outlook, Microsoft Lync, Digsby (IM client,) multiple 

instances of Microsoft Word, multiple instances of Microsoft Excel, AutoCAD Civil 3D 2012, AutoCAD 

Civil 3D 2011, Autodesk Subassembly Composer, AutoCAD Map 3D 2012, Microsoft PowerPoint, 

Microsoft OneNote, Mozilla Thunderbird, Skype, Spotify, iTunes, an IP softphone, and an Oracle 

connected database console. 

Now, my scenario might be an extreme example of multitasking, but as I work throughout the day I 

sometimes just leave programs open and minimized for when I need them. With all that open, this is the 

current load on my machine processors: 

 



Improving Performance with AutoCAD Civil 3D 

9 
 

As you can see, the processor load is in the single digits. An educated guess tells me that cores 1 and 2 

on my second processor are likely handling the AutoCAD programs, but even that load isn’t much. I can 

handle that because I can spread the workload for those programs across multiple cores or processors – 

if I didn’t have those multiple cores, all that PLUS the AutoCAD programs would be falling onto one core. 

So yes – you should buy a multi-core processor or even multiple processors. 

Since most users are buying machines pre-configured with the Intel family of processors, we will focus on 

that line and determine the best value for performance. Any prices that I mention were taken from my 

personal favorite online shop, Tiger Direct (http://www.tiger.com) and are current as of 10/25/2011. 

(Please note – this in no way constitutes an endorsement of Tiger Direct or any related site.) 

Intel Core i3 
This processor has two physical cores and 4 threads. It was introduced in January, 

2010, and ranges in price from $104.99-$149.99. This is an entry-level processor and 

will not provide the best performance for a program such as AutoCAD Civil 3D. 

 

Intel Core i5 

There are two processor choices in this family, one code named Lynnfield, and one code 

named Clarkdale. Lynnfield is based on the older 45nm technology, while Clarkdale is based 

on the newer 32nm technology (but more about that later…) The Lynnfield processor has 4 

physical cores and was introduced in September of 2009. The price range for this one was 

not available. The Clarkdale processor has 2 physical cores and 4 threads, and ranges from 

$174.99-$289.99. These are mid-level processors that will give you mid-level performance. 

They are best considered as consumer class processors. 

 

Intel Core i7 

This is where we want to focus – the i7 is considered a workstation class processor. Like 

the i5, the i7 family has two choices. The first one is code named Bloomfield (45nm), and 

it has 4 physical cores, was introduced in November of 2009, and costs $612.99. The 

Gulftown processor (32nm) has 6 physical cores and was introduced in September of 

2009. It ranges from $999.99 to $1218.99. There is also a Lynnfield version of the i7, 

which bears a striking resemblance to the i5 version. 

 

 

Intel Xeon 

This is for the serious workstation. These use the same processor technology as the 

Bloomfield processor (45nm) and pack serious punch. The i7 version of the Gainestown 

Xeon processor was released in March of 2009 and has a price range of $1139.99-$1646.99. 

http://www.tiger.com/
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While the standard Autodesk test and development machine runs dual Xeon processors, I would suggest 

these only for people with extra money in their computer budgets.  

What’s all this nm talk? 
There are essentially three different processor architectures put available from Intel – all with code names 

(what else would you expect?) Nahelem is the code name for the 45nm processor die, Sandy Bridge is 

the 32nm processor die, and the future promises Ivy Bridge, which is an even smaller 22nm processor 

die. Smaller die sets provide for less power consumption and speed improvements – for example, a 

Sandy Bridge processor provides up to 17% more CPU performance clock-for-clock than a Nehalem 

processor. Ivy Bridge (soon to be released) promises a 20% increase in CPU performance over Sandy 

Bridge and up to a 60% increase in integrated graphics performance. 

Ultimate answer: Buy the i7 Gulftown processor. Anything else is consumer class, and this 

gives you the best bang for your buck. 

 

Not quite as confusing – the graphics adapter 
 

At one time, this was the confusing part of the conversation when discussing computer specs with users. 

However, with the increased Direct3D support in AutoCAD, OpenGL vs. Direct3D is not nearly as 

important a discussion as it once was. For that matter, neither is video memory. You can spend as much 

or as little as you want here. You can find a video card that supports both your budget and your software 

at the Autodesk Certified Hardware page.  

 

Ultimate answer: Go to the Autodesk Certified Hardware page and find a video card that 

supports your software. 

  

http://usa.autodesk.com/adsk/servlet/cert?siteID=123112&id=16391880
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Last, but not least – the often forgotten hard drive 
 

Most users buy a hard drive with an astronaut mentality – all they think about is space. When discussing 

AutoCAD Civil 3D performance, the amount of storage available is secondary to the data transfer speed. 

The current minimum that we suggest is a 7200RPM SATA drive, with a 10kRPM SATA drive being 

preferred. Everyone is interested in solid state drives, and they really do offer great performance, but they 

come at a great premium. Just for the sake of comparison, a 7200RPM 250GB SATA drive costs 

somewhere in the neighborhood of $100 (or less,) a 10kRPM 250GB SATA drive costs around $300, 

while a $250GB SSD currently costs nearly $700. 

Ultimate answer: Spend the extra and get a 10kRPM SATA drive, but don’t waste money on 

solid state just yet. 
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Part 2 – Working with Large Datasets 
 

You’ll see many disclaimers at Autodesk University, and 

here’s another one!  

Every single project is different, and a tip that may work 

for one project might not work for another. As with the 

hardware discussion, a healthy level of common sense 

will really go a long way in helping you here. Many of the 

tips given will give your users small performance 

increases that might get them over a speed bump in the 

design process, but none of these tips will bring forth 

exponential speed increases. Your mileage with these 

tips may vary! 

 

 

 

 

 

The most important performance tip for AutoCAD Civil 3D 2012 
 

This can be said of any release, but it especially holds true for the 2012 release of AutoCAD Civil 3D – 

make sure you have AutoCAD Civil 3D 2012 Update 1 installed. Many performance enhancements were 

included in the update, and users should install it. 
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The largest datasets – surfaces 

The majority of the performance cases that we see in Product Support are directly related to large surface 

datasets. We will look at four ways to improve surface performance with Civil 3D – cropped surfaces, 

knowing when to use level of detail, the power of the DEM, and surface simplification. But first, let’s look 

at the recommended workflow to manage large surface data: 

 
 

As you can see, the first step is to determine your project boundaries and create a master surface. These 

boundaries will allow you to utilize things like surface boundaries, cropped surfaces, and data references. 

 

The Cropped Surface 
 

An often overlooked method of utilizing surfaces efficiently is the cropped surface. A cropped surface 

works similar to both a data reference and a location based query – you have a drawing that contains a 

large master surface that may span a very large area, but you’re only working on a smaller portion of that 

surface. We can create a cropped surface that will leave that master surface intact, yet create a new 

drawing that links back to the old surface and only contains the portion of the surface needed for a given 

design. Let’s walk through how that works: 
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First, we start with a master surface. The file that I am using has a 3.5 mile alignment with a surface that 

covers the length of the alignment. 

 

On our project, we’re only working on a small parcel near the middle of the alignment. Since we don’t 

need 1,200 acres worth of surface for a 1 acre parcel, it makes sense to cut this down to just what we 

need. To do this, we will select the surface and then pick the Create Cropped Surface command in the 

contextual ribbon, as shown below: 
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Once this command is selected, a dialog will appear with several options. We’ll pick the boundary by 

object and drop it into our existing design file with a different style. 
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Once the cropped surface is created, it appears in the design drawing as expected: 

 

 

 

Here’s where this gets interesting – now close the design drawing and go back to edit the master surface. 

I’ll drop a very obvious edit in just for illustrative purposes. 

 

 



Improving Performance with AutoCAD Civil 3D 

17 
 

Now, save the drawing and close it and reopen the design drawing, examining the results – you’ll have to 

rebuild the snapshot as it may be out of date – but this is the new design surface: 

 

Now that we have this newly cropped surface, we can design our site, using it as the existing ground 

base rather than the very large topo that we were given. 

 

Level of Detail 
 

Do you know where the majority of the performance degradation comes from when using large surfaces? 

It’s your computer having to regenerate all those contours! Level of detail is something that has been a 

part of Map 3D for a very long time, and the reason for using it is pretty obvious – think about using 

Google Maps – when you are viewing a large geographic are such as the entire US, you don’t want to 

see the marker for every sushi restaurant on that map because it becomes a cluttered mess and you 

can’t tell what’s what. However, when you zoom on down into a detailed view (like a neighborhood,) those 

markers are a bit more spaced out and you can tell which location you might want to try. The same thing 

goes for surface contours in Civil 3D – when you have a very large surface with a dense contour setting, 

you don’t need to see every contour when you are looking at the overall view, but when you zoom into an 

area to do some grading work, you need to see those features. This is where level of detail comes into 

play. Take a look at the following two images: 
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The top image has level of detail turned off, and the contours essentially create a big blob that contains 

no discernable detail. The bottom image has level of detail turned on, and the contours are a little easier 

to interpret. If you’ll notice, there is a circle indicating a point of interest on the surface – as you zoom into 

that area, you’ll notice that the contours repopulate the closer you zoom in: 
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Level of detail can be found on the View tab of the ribbon 

on the views panel. 

 

 

 

 

The power of the DEM 
 

A DEM (Digital Elevation Model – also known as a grid surface) is much less resource hungry than a TIN 

of the same size. As a matter of fact, a grid surface requires only 1/6
th
 the memory of a TIN surface (16 

bytes/point vs. 96 bytes/point.) DEM surfaces may be a better option for your preliminary design or large 

scale analyses, especially a large watershed analysis. A TIN surface can be exported to a DEM surface 

and then reimported to reduce the memory footprint needed in any given drawing. 
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Surfaces Simplified 
 

Use this surface edit to eliminate unnecessary points from your surface. This can increase performance 

without sacrificing accuracy 
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Other large datasets – corridors 

With the ease of creating complex and detailed roadway designs, corridors are becoming more and more 

of a large dataset issue. Here, we will go over a few things that will help you manage large corridor design 

projects, such as splitting up the corridor, controlling regions, setting appropriate frequencies, and 

maximizing the usage of the TIN. 

 

Split up those corridors! 
 

We see customers frequently trying to design major roadway corridors that span tens, even hundreds of 

miles. This workflow is a little removed from reality when working with one drawing. We know this 

because these users frequently complain about performance issues. We like to suggest improving 

performance by splitting the design up into multiple “zones” (development testing has found that 5 miles 

+/- is the “sweet spot” for corridor design.) Create a TIN for each “zone” and then paste that those TIN 

surfaces in a final surface to get accurate dirt numbers. 

 

Control Your Regions 
 

Many customers seem to want to utilize one 

corridor model for an entire complex subdivision 

design. This workflow is perfectly fine until the 

user is modeling one intersection and they have 

to wait for the whole corridor to regen when they 

make an edit. You can cut down on this regen 

time by turning off baselines that you don’t need 

– when plotting time comes, turn them back on 

and you have an entire corridor ready for 

presentation! 
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High Frequency Design 
 

Design your corridors with higher frequencies at the beginning, then increase them just before you start 

calculating volumes. To compare, a 3.4 mile corridor sample being calculated with a 50’ frequency 

interval took 5.8 seconds to process. When the frequency was changed to 5’, the same corridor took 46.1 

seconds to process – an increase of 8 times the amount of processing time! 

 

Utilize the TIN 
 

While some customers are using the corridor model in innovative ways, a lot of people are just looking for 

an accurate TIN with which they can calculate volumes for dirt work. Instead of fine tuning each and every 

nook and cranny of the corridor, try letting the TIN decide what it’s supposed to do. Oftentimes it will 

contour everything correctly even if there’s a blank area in the corridor. 
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Large Raster Datasets 

Adding aerial imagery behind a design gives it a nice “pop” for presentation purposes, and can let people 

more accurately visualize what a final design might look like. As this becomes more frequently requested, 

it seems as if the aerial imagery resolution is increasing exponentially. Having this high resolution imagery 

is causing some very noticeable performance issues. There are two system variables that need to be 

investigated to increase performance with imagery: 

 RASTERPERCENT – “Sets the maximum percentage of available virtual memory that is allowed 

for plotting a raster image.” Changing this to 100 from the default of 20 allows all virtual memory 

to be utilized. 

 RASTERTHRESHOLD – “Specifies a raster threshold in megabytes. If the plotted raster image 

exceeds this threshold, the availability of system memory is checked. The plot is aborted if the 

image is too big for the available memory.” Increasing this from the default of 20 to 2000 

eliminated that file ceiling. 

 

 

Conclusion 

As the sheer amount of data available in the design process increases, workflows have to adjust and 

computers have to be improved to be able to handle this data effectively. Using common sense and the 

information learned here, you can now go back and build a computer that will serve most of your needs 

without denting your Christmas bonus. Armed with a computer that works for you instead of against you 

and the tips that you’ve learned here for working with larger datasets, you can be completing projects 

faster than ever before! 

 

 


