How to set up One-way streets for the Network Analyst extension.

This tutorial will step you through adding and populating data needed to enforce one-way travel direction on streets. It assumes you know the basics of ArcGIS and the Network Analyst Extension. If you have trouble following the steps, you will need to consult the ESRI tutorials and the ArcGIS Desktop help. 

Start ArcMap and add the Streets feature class (it is in TheData feature dataset).

Examine the data for a moment (see the figure below). Our goal is to find the shortest route from the extreme left side of the feature class all the way to the extreme right-hand side. You will notice there are two ways of doing this, the short top-most route and the much longer U-shaped lower route. If we do not use a One-way restriction, the shorter top-most route would be found by the solver. Our goal is to make the top-most route a one-way street, so the solver will have to go the long way around, via the lower U-shaped route. The arrow shows the permitted direction of travel that we need to enforce:
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Before getting started, you must know which way each line is digitized, so left-click the Streets symbol in the Table of Contents and change the line symbol to ‘Arrow at End’. Click OK and you can now see the digitized direction of each line.
We will need a field to hold the one-way values, so use ArcToolbox’s Add Field command (it is under Data Management Tools > Fields) to add a field called Oneway to the Streets feature class. Make sure you call it “Oneway” because that will save you a lot of work later on. Change the Field Type to TEXT and set the Field Length to 2. Click OK.
Start an edit session, and select the line you wish to make a one-way street. In our case, select the line with OBJECTID = 10.
Click on the Attributes button on the Editor toolbar. For each one-way street, you will enter ‘FT’ or ‘TF’ in the Oneway field. You will not enter anything for two-way streets. ‘FT’ means travel is allowed in the digitized direction (in other words, you would be allowed to travel in the From-To direction, but not the other way). ‘TF’ means travel would be permitted only against the digitized direction, i.e. To-From travel is allowed, but travel would not be allowed in the From-To direction. The goal with our data is to allow traffic to travel from right to left, and thereby prohibit travel from left to right. You will notice the line is digitized from left to right. This means we need to choose ‘TF’ since we are allowing travel only against the digitized direction. 
Type TF for the Oneway field in the Attributes dialog window. Stop and Save your edits.
Label the Streets feature class with the Oneway field and your data should look like this: 
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Quit ArcMap and start ArcCatalog. Navigate to OneWay.mdb and open it. Right-click TheData feature dataset inside and choose New > Network Dataset. Do not change any settings; just keep clicking the Next button until you arrive at the ‘Specify the attributes for the network dataset’ panel. You will see you already have an attribute called Oneway. That is because we named our field Oneway, so the software automatically picked it up. Click on the Evaluators button, and then click on either of the two records in the main window and then click on the Evaluator Properties button (it is circled in red below) to see the VB Script code ESRI uses by default for one-way streets:
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Do not change anything in here, so just click Cancel twice to get back to the New Network Dataset window. Click the Next button and you will receive a message saying you must have at least one cost attribute. Click Yes to indicate we will use the length of our lines as our cost (as opposed to travel time, for instance). Click the Next button again, and then click Finish. When prompted, click the Yes button to indicate you want to build the network dataset.
Quit ArcCatalog and start ArcMap. Use the Add Data command to add “TheData_ND”, which is inside of the feature dataset. When prompted, click the Yes button to add all of the feature classes. 
On the Network Analyst toolbar, click Network Analyst > New Route. 

On the Network Analyst toolbar, click ‘Show/Hide Network Analyst Window’ if it is not already present. 

In the upper right-hand corner of the Network Analyst Window, click the tiny button that is circled in red below: 
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This will open the Layer Properties window. Click on the Network Locations tab and change the Search Tolerance to 500 meters. Then click on the Analysis Settings tab and check Oneway in the large ‘Restrictions’ box. Click OK.

On the Network Analyst toolbar, click the ‘Create Network Location Tool’ and then add a stop all the way to the left of the feature class, and then a second stop all the way to the right-side of the feature class. Make sure they both snap to the network (they must not have a question mark inside of the Stop icon) and make sure you add the left stop first.

On the Network Analyst toolbar, click the Solve button. The longer path will be found since the Oneway restriction prohibits the shorter path:
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On the Network Analyst toolbar, click the ‘Select/Move Network Location Tool’, and then select and delete both stops you placed earlier. Add the same two stops back in, but in the opposite order, i.e. add the right-hand most stop first, and then add the left-hand most stop. 

Click Solve again and this time the shortest route will be found since we are allowed to travel from right to left on this one-way street:
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Notes:

Some people find FT and TF confusing. Here is a much simpler way of approaching this, if you don’t mind editing your data. For every one-way street, use the Editor’s Flip command to make sure the digitized direction follows the permitted direction of travel, and then set the Oneway field value to ‘FT’. This avoids any possibility of getting FT or TF confused since you will only be using FT, since all of your one-way streets would be digitized in the direction of travel. However, if your data already has the four house number fields (FromLeft, etc,) used for geocoding, then flipping the polyline would mess up geocoding. You will have to “flip” all four house numbers to compensate. There is a tool at http://arcscripts.esri.com/details.asp?dbid=12808 that will fix the four house number fields for you (use the ‘From To’ command) after you have flipped the line.
There are many other ways of modeling one-way streets which are not covered here. Some people use a value of -1 with two fields instead of using FT and TF in one field. We chose the FT/TF format for this tutorial since it is used by many data vendors. 

The ESRI tutorial data for the Network Analyst (specifically, the Exercise 1 data) also uses the FT/TF format, so you may want to examine that data to see how one-way streets are used with “real-world” data, as opposed to the simple data we used here.
You don’t have to use the values of ‘FT’ and ‘TF’; you can use any values you want. This is especially useful for those not using English. However, if you do not want to use values of ‘FT’ and ‘TF’, then you will have to be capable of editing the VB Script evaluator. By default, the ESRI evaluator uses the following code for the From-To direction:
restricted = False

Select Case UCase([Oneway])

  Case "N", "TF", "T": restricted = True

End Select
You can substitute your own value(s) instead of using our 3 default values of "N", "TF" and "T". ESRI uses "N", "FT", "F" for the To-From direction, so you would have to edit this evaluator as well. You would change the values in the Field Evaluators dialog while building the network dataset, as shown in the earlier diagram.
As can be seen from this code, you could also enter values of ‘tf’ or ‘ft’ instead of ‘TF’ or ‘FT’ since the network analyst converts values to upper case.
