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INSTRUCTIONS FOR USING 
TEXAS ACCESS MANAGEMENT RECOURCE CENTER CD 

1. Insert the CD into your computer. 

2. The main menu should open automatically - if not, go to the directory for your 
CD d,rive and find the "Autorun.exe" file and click on it. 

3. You may need to click on a message bar above the main menu to allow blocked 
content. This may need to be repeated when opening the main video or video 
clips. 

4. Click on any of the five button bars to open additional button bars that will link 
you to specific presentations, videos, or other materials. Roll the cursor over the 
button bar and the number of slides in that presentation will appear. 

5. To advance slides or animated bullets within slides, use the "Page Up" and "Page 
Down" Keys on your keyboard. 

6. When you are finished with a presentation, close it by clicking on the "X" in the 
upper right-hand comer of the screen. You will be automatically returned to the 
previous menu. 

7. To re.tum to the main menu from any sub-menu, click on the "Texas Access 
Management Resource Center" in the top-center portion of the menu. 



GUIDE TO VIDEO CLIPS 

"RT Lane Benefits" 
The first part of this video shows how having a right-tum lane allows turning vehicles to 
decelerate out of the through-lane and the traffic in the through-lane does not have to 
brake for the turning vehicles. The second part shows how the absence of a right-tum 
lane causes all vehicles traveling behind the turning vehicle to brake for the decelerating, 
turning vehicle. 

"A void Driveway Blocked by Queue" 
The camera follows a silver car (with a small spoiler on the trunk lid) from a Chik-Fil-A 
parking lot, through a shopping center parking lot, to a driveway that is several hundred 
feet away, upstream along the frontage road. It is important to note here that the driver 
does not use the Chik-Fil-A driveway, nor another main driveway for the shopping center 
- the driver is willing to travel all the way to the upstream driveway to be able to safely 
get to the turnaround at the interchange, which is very close to the Chik-Fil-A driveway 
he avoided. 

"Driveway Retrofit" 
The first part of this clip is a still shot of a McDonalds in Corpus Christi - note the 
driveways at the tip of the property, near the intersection. The video that follows shows 
how they modified the driveways. 

"Ramp Gore Issues" 
Note how vehicles exiting the freeway cross the solid white line in order to access a 
driveway that is located near the ramp, or get in the right-tum lane for the intersection. 
Also note how vehicles already on the frontage road cross the solid white line to get into 
the turnaround lane. The point here is that the ramp is too close to the intersection and 
turnaround, and some driveways are too close to the ramp. There are plans to change the 
interchanges along this freeway to X-interchanges from the existing diamond
interchanges. 

"LT in 2 Moves" 
This intersection requires the white vehicle to make a left-tum in two moves, minimizing 
the load on the driver. The driver on has to be concerned with traffic from the right at 
first, can then get into a left-tum lane, then make a U-tum in a separate maneuver, once 

oncoming traffic is clear. 

"LT Cars Bail Out" 
The two cars facing the camera in the left-tum lane have already been waiting to make a 
tum for a little while. Traffic queues up beyond their tum lane and they bail out and 
access the same property at a driveway further down the street. 



"LT- X-Access Would Help" 
Two cars make left turns out of a mall parking lot, the second one making some 

dangerous maneuvers, to access the next driveway down the street. If cross-access were 

provided, neither of these vehicles would have had to get on the street. 

"LT Thru Queue-Near T-bone" 
The vehicle making a left-tum, after waiting a while, finally makes the tum through 
traffic queued up and is almost hit by a car in the far right lane. The driver should have 

used a different access point to make a safer maneuver. 

"LT Long Wait - TWLTL as Haven" 
The driver waits a long time to make a left-tum out of the parking lot, then has to sit in 
the two-way-left-tum-lane {TWLTL) until he finds and acceptable gap in the through

lanes. 

"TWLTL Acceleration" 
The white minivan makes a left-tum out of the parking lot, then uses the TWL TL as an 

acceleration lane - something we are trying to prohibit to avoid potential head-on 

crashes. 
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ANSWERING FREQUENTLY ASKED QUESTIONS 

1. Why can't I have more driveways, or driveways closer to each other (with less 
spacing)? 

Answer: Use Findings/Safety/Key Points, 6th slide - explain that the 
driveway spacing guidance is based on stopping-sight distance for the posted 
speed on the street. Use the two driveways at each end of the graphic as 
examples of proper spacing, stating that a driver passing the first one has time 
to react to something blocking the other one and time to stop in time to avoid a 
crash. Add that if the center driveway does not meet the spacing guidance, the 
driver does not have enough time to react and stop for something blocking it; 
or actual speeds on the street will decrease to accommodate the lesser spacing. 

2. Why should I not have a raised median opening for a comer lot too close to a 
street intersection? 

Answer: Use "Why Should We Do Access Management?" long 
presentation, slide 27. It shows a picture of traffic queued up back 
through a signalized intersection (for which the light has turned red), 
blocking the cross street traffic because the lead vehicle is waiting to make 
a left-tum across the TWL TL and the through lanes into a comer lot. The 
driver could have made a left-tum at the signalized intersection, followed 
by a right-tum into the comer lot business. 

3. Why does the business down the street have more driveways than I am allowed to 
have? 

Answer: This is most likely due to TxDOT's current access management 
program (effective January 1, 2004) that may not have been in effect when 
the other business obtained its driveway permits. There is no slide that 
addresses this issue. 

4. What are conflict points and why are they important? 
Answer: Use Findings/Safety/Key Points, 2nd-4th slides - explain that 

every time two vehicle paths cross, a conflict point exists where a 
potential crash can occur. The first of these slides shows a simple, four
leg intersection that has 32 conflict points. The following slides show 
how the number of conflict points decreases as left-tum opportunities are 
removed. 

5. Won't a raised median on this street kill my business? 
Answer: Go through the Economic Impacts short presentation, emphasizing 

the findings that show how business owners stated that they believe their 
customers place more importance on product price, product quality, and 
customer service than on accessibility when choosing which business of a 
certain type to patronize. 



6. How can access management improve my business? 
Answer: Use "Why Should We Do Access Management?" long 

presentation, slide 18. It shows how the market area of a business can 
increase when travel speeds increase, as typically happens when access 
management treatments are implemented. 

7. What ifthere is not enough pavement width to make a U-turn, but the street needs 
a raised median? 

Answer: Go to Mobility Photographs, slide 77, "Two-stage Loon." This 
treatment can be used at mid-block locations, requiring limited amounts of 
additional right-of-way along the corridor. It allows the driver to make 
left-tum into the loon (or jughandle) and then, in a separate maneuver, 
merge into the through-lanes. 

8. When should a raised median be considered? 
Answer: Go to treatments, Raised Medians, slide 7. Raised medians are 

typically useful as the functionality of TWL TLs deteriorates due to high 
volumes and high access point densities. 
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~ What is ~~cess Management? 
• Set of Tools to Help Improve Safety, 

Improve Mobility, and Promote Economic 
Development 

• Balances Access to Developed Land with 
Traffic Mobility Needs 

• Works with Functional Classification 
Hierarchy 

Emphasize safety as the primary aspect of AM; 

Balancing access to developed land with mobility shows that TxDOT acknowledges adjacent properties must 
have some level of access 

As we move up functional classification hierarchy (from locals to freeways) , access becomes less important 
and mobi lity more important- this will be discussed more detail in a later slide (11) 

i What is A-~~ess Management? 

• NOTOne-Size-Fits-AII 

What works on one corridor in one city will not work on another corridor in the same or another city 

Appropriate AM techniques vary among corridors, based on their characteristics and surroundings 



:ii Why Use ~c~~~s Management? 

• Improve Public • 
Safety 

• Enhance Mobility 

• Preserve Functional 
Classification 
Integrity 

• Protect Infrastructure 
Investment 

Some people need to be physically limited as to where they can go! 

Self-explanatory bullets - Protecting infrastructure investment refers to maintaining or recapturing capacity on 
roads by using appropriate AM techinques 

* Safety 

• Remove Speed Differentials 

• Reduce Conflict Points at Intersections 
• Driveways are Intersections too!! 

• Increase Driver Expectations 

Speed differentials are differences in speeds of two vehicles, one following the other; when the lead vehicle 
slows down to turn while remaining in a through-lane, the difference between its new speed and the speed of 
the trailing vehicle is the speed differential; turn lanes reduce speed differentials by allowing the slower-moving, 
turning vehicle to leave the through-lane 

Conflict points are the locations in intersections where vehicle paths cross and can result in crashes - this is 
explained in the next few slides 

As the driver moves along a road, he or she must process everything that is happening and could happen at 
each intersection; the further that intersections are from each other, the less work load there is for the driver 



~ 4-Leg Intersection Conflict Points 

1------__.;VAN~ar Contllctl 

32 Total Conflict Points 

At a typical four-leg intersection, counting only one lane in each direction, there are 32 conflict points, or 
opportunities for vehicle paths to cross and result in crashes . 

• 3-Leg Intersection Conflict Points 

~-
0 lC..""9 ., ....... ··----.--...-

9 Total Conflict Points 

When you remove one of the legs from the intersection, you now have only 9 conflict points - and only 3 of 
them are relatively dangerous type of crashes (side impact) 



,js Conflict Po_i~ts with Raised Median 
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4 Totat conmct Points 

When you have four legs, but have a non-traversable median, you really have 2 three-leg intersections with 
only 2 minor type conflict points each, for a total of 4 conflict points. 

Safety - Reduce Conflict Points 

This photograph illustrates a driver having to watch for traffic in a total of 7 lanes (including the two-way-left
turn-lane) while trying to turn left out of a driveway 



Safety - Reduce Crashes 

This photograph was taken on the same street at another location; it shows how conflicting uses of a TWL TL 
can result in crashes. 

.. Increase_~ _obility 

• Less Stop and Go Traffic 

• Reduce Travel Delay 

• Increase/Preserve Road Capacity 

• Reduce Fuel Consumption 

AM, including the use of turn lanes, increases mobility on roads by requiring less braking and hard 
accelerating, which reduces stop and go traffic, travel delay, and fuel consumption while preserving or 
increasing (recapturing) road capacity 



Hierarchy of Roadways in a 
Functionally Designed System 

lncrtuing Access -

Functional Class 

Freeway 

Principal Arterial 

Minor Arterial 

Major Collector 

Minor Collector 

Local 

Cul-de-Sac 

This "text book" chart shows how movement of traffic is the greater purpose of roads like freeways and 
arterials, while access is the greater purpose of locals and collectors. 

Preserve Infrastructure 
.. Investment 

• Maintain/Improve Capacity 

• Eliminate Need for New Parallel 
Facilities 

• Save Taxpayer's Money 

By reducing the need for road improvements or new roads, we can save tax payer 



.. Let's Ope~-~~e Tool Box! 

I.! 

We will now look at some of the AM techniques that are available 

Basic Access 
• Management Techniques 

• Traffic Signal Spacing Criteria 

• Unsignalized Access Spacing Criteria 

• Corner Clearance Criteria 

• Median Alternatives (Directional vs. Full) 

Here are four of the commonly used techniques 



Basic Access 
• Management Techniques 

• Auxi liary Lanes 

• Alternative Left Turn Treatment 

• Access Separation at Interchanges 

• Frontage Roads 

Here are four more 

• Separate Speeds and Create Safe Havens 

This photo illustrates the benefit of providing a separate lane for the turning car, so it is out of the way of the 
truck (through-traffic) 

The truck doesn't have to slow (as much) - less braking and hard accelerating 



Driveway Spacing 

• Maintains Movement & Increases Driver Expectations 

This photo shows a development with no direct access to the arterial; all access is from side streets and 
internal circulation 

• Medians 

• Reduce Conflict Points & Congestion 
• Increase Driver Expectations 

This median, on SH 16 in San Antonio, prevents left-turns between two signalized intersections. 



Signage for Raised Median 
.. Turn Bays 

• Provides Direction to Adjacent Businesses 

When U-turns are going to be an important aspect of a raised median treatment, it can be helpful to have signs 
that inform the motorists where how to access specific businesses or shopping centers 

Raised Median at 
Close Intersection Spacing 

This raised median, while quite narrow, prevents unsafe left-turns where many crashes were occurring, due to 
the close proximity of two intersections and weaving traffic. 



Signal Spacing 

• Maintains Progression / Movement 

Proper signal spacing benefits mobility by allowing for "progression" along a corridor. Remember, anytime you 
have a full median opening , you are potentially inviting a future signalized intersection . 

.. Traffic Circle/Roundabout 

This roundabout is actually helps a nearby jughandle intersection operate efficiently. 



l 
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Courtesy Mike Holller - Lafayette, LA MPO 

This is a roundabout in a new development in Lafayette, Louisiana. The development is filling up very rapidly. 

Frontage roads can maintain access to development along arterial corridors when limiting direct access to the 
through-lanes, but care needs to be given then developing intersections, as shown in the next slide. 



Intersection Spacing 

The intersections of the frontage road and the main lanes with the connector overlap and can cause traffic to 
back up into the frontage road or main lanes. Ideally, the frontage road would be further away from the main 
lanes at intersections of this nature. 

Auxiliary Lanes 

The outside Jane is actually an auxiliary lane between two signalized intersections, providing for continuous 
deceleration, acceleration , and turning movements. This treatment provides for better mobility in the through
lanes. 



Auxiliary Lanes 

• Increase Driver Expectations/Allows for Weaving 

The auxiliary lanes in this photograph provide opportunities for deceleration, acceleration, turning, and weaving 
at a grade-separated intersection of two arterials. 

i Jug Handle Diagram 
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This diagram shows how jughandles remove left-turns from the arterial street, eliminating the need for left-tum 
lanes where ROW is limited. Yet, left-tum and U-turn maneuvers are still possible with the jughandle 
treatments. 



.. U-Turn Jug Handle 
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• Left-turn, then Merge with Traffic 

This type of jughandle provides for U-turns on arterials where there are only 2 through-lanes in each direction 
and there is not enough ROW available throughout the corridor to add a third through-lane, but a raised median 
is necessary. 

On-Site Queuing 

This middle school in Lumberton (near Beaumont) added gates that can be closed during peak student drop-off 
and pick-up times to make traffic queue through the parking lot, instead of the adjacent two-lane arterial road. 
Traffic had been backing up on the adjacent road, causing safety and mobility problems. This was an 
innovative way to improve the problem. 



Arteria l Case Study )I Example or._Poor Access Management ; 

This graphic displays various AM problems - how many can you identify? 

• Applicati~-n of AM Techniques 

• Short Term Projects & TSM Improvements 
• Signal Coordination 

• Turn Lane Development 

• Retrofit & Widening Projects 
• Development of Raised Medians 

• Driveway Consolidation 

• New Location Projects 
• All Techniques Applicable 

• Strict Land Planning Through Local Entities 

Access management techniques can be applied in a variety of situations. Traffic signal coordination (timing) 
and turn lane installation can provide relatively inexpensive solutions to problems on a small scale. 



.. What is ~~~ess Management? 
• Set of Tools to Help Improve Safety and Protect 

Public Investments in Roadways 

• Balances Access to Developed Land with Traffic 
Mobility Needs 

• Works with Functional Classification Hierarchy 

• NOT One-Size-Fits-All 

This is an important question to answer up front, so that we are all on the same page from the beginning. 

Access management includes a wide variety of techniques that can be applied in many ways to suit the needs 
of a specific location or corridor. 

There must be some amount of access to and from the streets and highways, otherwise nobody could ever get 
to where they are going. Access management provides a balance between the mobility purpose a road serves 
and the need (note, this is need, not desire) of access to adjacent businesses. 

The purposes different roads serve is based on their functional classification - whether they are collectors, 
arterials (minor and principle) or freeways. 

Given all of these points, access management is not one-size-fits-all - what works on one segment of one 
street may not work on another segment of another street in another city. It is vital to keep in mind the specific 
characteristics of a certain location or corridor when applying access management techniques . 

.. Why Use ~~cess Management? 

• Improve Public Safety ji"•l!'l.:!:~1':.~P-...::i. 

• Enhance Mobility 

• Preserve Functional 
Classification Integrity 

• Protect Infrastructure 
Investment 

The number one, most important reason to use access management is to improve safety. Every crash that is 
prevented is money saved and potentially injuries and fatalities prevented. 

The next most important reason to apply access management techniques is to improve mobility - the 
movement of vehicles along the roadway. 

One of the best ways to enhance mobility is by preserving the integrity of functional classification categories. 
This means allowing arterials to serve their primary purpose of moving large volumes of vehicles, while 
accommodating appropriate levels of access to adjacent businesses and land uses. 

Finally, by applying access management techniques, we can save tax dollars. When applying access 
management techniques, such as turn lanes and limited driveways, ii is typically easier for a street to operate 
at or near its designed capacity. This means that fewer additional travel lanes or parallel faci lities would have 
to be constructed. 



l.Safety ·-···· 
• Remove Speed 

Differentials 

• Reduce Conflict 
Points at 
Intersections 
• Driveways are 

Intersections too!! ==...::...~-i!.__; ___ __.c.1 

• Increase Driver 
Expectations 

There are several ways access management techniques can improve safety. 

More than half of all crashes are intersection related - this includes driveways, which are intersections. If the 
turning vehicles can decelerate and make their turning movements in a turn lane, there is much less chance of 
it being rear-ended by a faster moving, through vehicle. 

The reason there are so many crashes at intersections is due to the number of conflict points, or opportunities 
for vehicle paths to cross, at intersections. By physically reducing the number of possible turning movements 
at an intersection, we reduce the number of conflict points, thus reducing the opportunities for crashes to occur. 

By moving turning vehicles out of the through lanes, reducing the number of driveways along streets, and 
reducing the number of conflict points at intersections, drivers are more likely to have better expectations of 
what to expect while driving on the corridor. They can better anticipate when and where vehicles will make 
turning movements that may conflict with their travel path. 

-~ 4-Leg Inte_r-5.ection Confl ict Points 
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This slide shows that there are 32 conflict points when two roads that each have two lanes intersect. Half of 
the conflict points include head-on, near head-on, and side-impact conflicts that can cause the most severe 
injuries and property damage. 



Notice how the driver waiting to exit the driveway by turning left must identify potential conflict points in three 
lanes in two directions, plus be ready for what may occur if entering the two-way-left-turn lane, where other 
conflicts may occur. 

Safety - Reduce Crashes 

This is what can happen when volumes on the arterial street are high (above the mid-20,000 range) and the 
function of the two-way-left-turn lane breaks down. 



~ Increase~--~obi I ity 
• Less Stop and Go Traffic 

• Reduce Travel Delay 

• Increase/Preserve Road Capacity 

• Reduce Fuel Consumption 

When there are fewer opportunities to make turns on to or from the arterial street, there are fewer times the 
through traffic will have to slow down and re-accelerate because of vehicles turning in front of them. 

By reducing the number of times through vehicles must decelerate and re-accelerate, travel time on the 
corridor can be reduced. 

When mobility is improved, the road will be have a better chance of operating at or near its designed capacity. 

Another benefit of less decelerating and accelerating is a reduction in fuel consumption, which can also lead to 
better air quality due to fewer hard accelerations. 

Preserve Infrastructure 
ilnvestment 

• Maintain/Improve Capacity 

• Eliminate Need for New Parallel 
Facilities 

• Save Taxpayer's Money 

By allowing arterial streets to operate as close to their designed capacity as possible, there should be fewer 
needs to build additional travel lanes or parallel facilities. This practice will ultimately save tax money that we 
all pay. 



Basic Access 
~Manager::,~_nt Techniques 

• Median Alternatives (Directional vs. Full) 

• Traffic Signal Spacing Criteria 

• Unsignalized Access Spacing Criteria 

• Corner Clearance Criteria 

The next two slides show examples of some basic access management techniques. 

One of the more common set of treatments is median alternatives, which can include raised medians, two-way
Jeft-turn Janes, and depressed medians. An important factor to consider when determining the number and 
location of median openings (when you have a non-traversable median) is that every full opening is a candidate 
location for a future traffic signal. 

That leads us to traffic signal spacing criteria. You want to have spacings that allow for progression to occur 
along a corridor. You also want to make sure that signalized intersections are not so close to each other that 
they begin to negatively impact each other. 

Another common technique is providing adequate spacing between driveways and the nearest intersecting 
street. These distances are typically based on stopping sight distances. 

Basic Access i Managem~~t Techniques 

• Auxiliary Lanes 

• Access Control at Exit/Ent rance Ramp 
Junctions with Frontage Roads 

• Frontage Roads 

• Alternative Left Turn Treatment 

Auxiliary lanes are typically longer than turning lanes, sometimes extending the entire distance between two 
signalized intersections. They can be effective where there are numerous driveways that cause great amounts 
of decelerating and accelerating. 

On and off ramps should be located sufficient distances from the intersecting roads so that traffic on the 
freeway main Janes and the frontage roads is not negatively impacted. This also includes locating driveways 
along frontage roads at appropriate distances from turnarounds and on and off ramps. Driveways should not 
be located directly across from flush ramp gores. 

Frontage roads can provide necessary access to adjacent businesses and land uses that should not be 
allowed to main lanes of freeways and, in some cases, arterial streets. 

In addition to the typical two-way-left-turn lane and left-turn bays in raised median segments, there are other 
ways, such as jug handles and Michigan left turns, to allow left turns that can minimize the impacts of left turns 
on through traffic. These treatments can also provide greater levels of safety for the corridors. 



U-Turn Jug Handle 

• Left-turn, then Merge with Traffic 

This slide depicts a jug handle that allows a driver to complete a u-turn in two movements. The first movement 
is a left turn across the opposing travel lanes; the second movement is merging into the through traffic. Jug 
handles can accommodate u-turns on streets where a raised median is necessary, but there is limited right-of
way to allow for enough lanes that would accommodate u-turn movements. 

J.,Application of AM Techniques 
• Short Term Projects & TSM Improvements 

, Signal Coordination 

• Turn Lane Development 

• Retrofit & Widening Projects 
• Development of Raised Medians 

• Driveway Consolidation 

• New Location Projects 
• All Techniques Applicable 

• Strict Land Planning Through Local Entities 

Access management techniques can be applied in a variety of situations. Traffic signal coordination (timing) 
and turn lane installation can provide relatively inexpensive solutions to problems on a small scale. 

When a corridor is to be widened, it is typically a good opportunity to retrofit the corridor with a raised median (if 
applicable, considering volumes and driveway densities) and consolidation of driveways. Driveway 
consolidation is possibly the most delicate access management issue and be the most difficult to implement. It 
can, however, lead to some of the best mobility improvements on a corridor. 

The best time to implement access management techniques is when a new location road is being built. Any 
type of technique can be included with the least likelihood of problems from adjacent property owners. 
Through which ever process access management techniques are implemented, it is vital that the city 
responsible for development regulations be dedicated to adopting and enforcing regulations that support the 
purposes and integrity of access management principles. 



Why Should We Do i Access Management? 

• Relationship to Functional Classification 

• Guiding Principles for Texas 

• What are We Trying to Fix/Avoid? 
• Common Problems on Roadways 

Guiding principles based on themes - result of research - other states expressed importance of themes in 
program/elements 

iRoadway Fu_~ctional Classification 

This is the "text book" description of functional classification. 

The local streets (denoted here as "residential access") provide unlimited access to the homes on these 
streets. 

The collectors bring local street traffic to the minor arterial, as well as having some access as well. 

The minor arterial is wider, with less direct access and well-spaced street intersections. 

The principle arterial in this case is divided, with a greater spacing of street intersections and feeds traffic to the 
freeway. The arterials also have limited numbers of driveways. 

The freeway has grade-separated intersections, with no direct access to the main lanes. 

Remember, these are the ideal descriptions of the purposes of these functional classifications - reality often 
varies from this! 



Here is an aerial photo from El Paso that pretty closely mimics the "text book" description from the previous 
slide. 

The photo includes a freeway segment, as well as a divided principle arterial. Note how the principle arterial 
has very few private driveways, as well as very good street intersection spacing. 

Please note that these "example" functional classifications may differ from the actual, approved functional 
classification map for the El Paso area. This graphic is presented primarily to show how reality can imitate the 
"ideal , textbook" scenario. 

Hierarchy of Roadways in a 
Functionally Designed System 

Increasing Access -

f un,;tional Class 

Freeway 

Major Arterial 

Minor Arterial 

Major Collector 

Minor Collector 

Local 

This is a classic, textbook diagram that shows that the primary purpose of freeways is to move traffic, not 
provide access. The importance of providing access increases as the functional classification moves down to 
the local street. Arterials, at least in theory, should be serving the purpose of moving traffic more than 
providing access. 



Access Management Guiding i Principles_!?r Texas 

• "SAFETY and MOBILITY" 
• Safety 

Reducing Conflict Points Reduces Crash Potential 

= 50% of all Crashes are Intersection-Related 
Driveways are intersections, too! 

More than 3500 People Die in Texas Crashes Each 
Year 

When developing the access management program, TxDOT informally adopted some access management 
guiding principles. One of those is safety and mobility. 

Above all else, safety of the motoring public is the vital consideration. 

It is important that safety and mobility be considered together 

.. 4-Leg Int~~s~ction Conflict Points 
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This slide shows that there are 32 conflict points when two roads that each have two lanes intersect. Half of 
the conflict points include head-on, near head-on, and side-impact conflicts that can cause the most severe 
injuries and property damage. 



.. 3-Leg Int~~-section Conflict Points 
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A three-leg intersection has only 9 conflict points, quite a reduction from the 32 seen in the four-leg intersection. 

~ Conflict P~i-~ts with Raised Median 
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~~ 
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When there are two opposing three-leg intersections, due to a non-traversable median, there are only two 
conflict points in each intersection. Also, they are likely to cause the least serious injuries and amount of 
property damage. 



This slide shows the different elements of an intersection's functional area. The Reaction time area is that in 
which the driver realizes that traffic is stopped at the intersection ahead and begins to take action. 

The deceleration area is that in which the driver begins to slow the vehicle. 

The queue is the line of cars waiting at the intersection. 

Finally, the red area depicts the physical area of the intersection. 

The length of these areas varies among different intersections, and can even vary between peak and off-peak 
hours at a single intersection. 

• Safety I~=~es 
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This chart illustrates that as a corridor's access point density per mile increases, crash rates increase as well. 
As access point densities increase, driver expectancies decrease, because there are so many opportunities for 
conflict points due to other vehicles potentially turning. 



Accident Rates 

Representative Accident Rates (Crashes per Million 
VMT) by Type of Median - Urban and Suburban Areas 

Median Type 

Total Access Two-Way Non 
Points per Mile Left-Turn Traversable 

(1) Undivided Lane Median 

<20 3.8 3.4 2.9 

20.01-40 7.3 5.9 5.1 

40.01-60 9.4 7.9 6.8 

>60 10.6 9.2 8.3 

Average Rate 9.0 6.9 5.6 

( 1) Includes both signalized and unsignali2ed access points. 

This chart, the result of a national study that analyzed thousands of crashes on numerous corridors, illustrates 
that the safest type of arterial street is that with less than 20 access points per mile and a non-traversable 
median. The most dangerous corridors have above 60 access points per mile and are undivided. 

• Safety I~pacts - Texas 

• Texas Avenue - College Station 

• Crashes reduced by 50-67% 

• Severity of crashes decreased 
( evidenced by injuries) 

(Research Project 0-4221) 

A case study was performed on a segment of Texas Avenue (Business SH 6) in College Station where a raised 
median was installed. In the first year after the median was installed, the crash rate dropped by Y:. to 2/3, 
depending on which specific part of the corridor you are looking at - some particular sections or locations along 
the corridor may have had very high crash rates before median installation, due to turning movements and the 
turning movements have now been made physically impossible. In addition, fewer severe crashes occurred, 
based on the number of injuries reported. 



Access Management Guiding 
~ Principles for Texas 

• "SAFETY and MOBILI1Y" 
• Mobility 

Allow Through-Traffic to Move More Efficiently 

Separate Speed Differentials 

Less Braking and Hard Acceleration 

In addition to trying to improve safety on the roadways, TxDOT also wants to gain the mobility improvements 
that access management techniques can yield. These include allowing through traffic to move through a 
corridor more efficiently by moving the turning vehicles to turn and auxiliary lanes. These improvements 
reduce the amount of slowing and speeding up that vehicles must do. 

Access Points and • Free Flow Speed 
-·-·-·~-·-'" 

Access Points and Free Flow Speed 

Access points per Reduction in free flow 
mile speed, mph 
0 0.0 

10 2.5 

20 5.0 

30 7.5 

40 or more 10 

This chart illustrates that as driveway density increases, traffic free flow decreases. This follows the concept in 
the previous slide - if you have more opportunities to turn, there are more opportunities to have to slow down; 
therefore, it will take longer to drive through a corridor. 



Travel Time and Signal Density 

.._ Percentage Increase in 
Travel Times as Signalized Density Increases 

Signals per Percent Increase in Travel Times 
Mile (compared with 2 signals per mile) 

2.0 0 

3.0 9 

4.0 16 

5.0 23 

6.0 29 

7.0 34 

8.0 39 

Likewise, as signal density increases, travel time on a corridor increases. The closer signals are to each other, 
the harder it becomes to attain a good progression that would allow platoons of vehicles to move through a 
corridor with minimal stops. 

Economic Effects 

• Access management techniques, in general, 
are not directly related to retail sales 

• Poorly designed access treatments can 
present traffic hazards and congestion that 
create a negative image of a center (Urban 
Land Institute (ULI) Shopping Center 
Development Handbook) 

The biggest concerns expressed when a raised median project is announced is that it will negatively affect 
businesses along the corridor. Research in Texas and around the country has shown that when raised 
medians are installed, there is not a correlation to businesses suffering. The retail sales on studied corridors, 
typically follow the same trends of the entire cities in which they are located, or even do better. 

The Urban Land Institute has a statement in its Shopping Center Development Handbook saying that poor 
access to a retail center can actually have a negative affect on whether people decide to shop there. 



• 

Economic Effects 

Research in Texas - raised medians have no 
direct impact on retail sales in general 

Issues that businesses can control are more 
vital to success 

Price 
Quality 

, . Service 
4 . Access 
>. Distance 

Hours 
(Research Project 7·3901) I 

A four-year research project performed in Texas showed that the installation of raised medians had no long
term negative affects on adjacent businesses. If the project includes widening the roadway and occurs over a 
relatively long period of time, businesses can experience decreases in sales during the construction phase. 
However, almost all businesses return to at least pre-construction sales levels, with many actually exceeding 
those levels some time after the construction is complete. 

Part of that project included asking business owners and managers to consider these six issues from the 
perspective of their customers and rank them in the order of importance they believe their customers would. 
With great consistency, the businesses representatives said the customers likely rank them in this order, with 
access coming in fourth. The main point here is that the main issues that drive a business's success are those 
things that the business itself can control - price, product quality, and customer service . 

.I Economic Effects -•-.. ··-··~~ 

• Market area is 
important to 
business success 
• Reduction of travel 

speeds means 
smaller market areas 

Gr1ph1c from rr.rrispo,u t,on M>d L,md ~vdopmcnr 
- Stover.1ndKot0i.. 

How do you answer the question, "how far is it from your house to the grocery store?" Do you answer in terms 
of distance or time - miles or minutes? 

Travel time is more important to a business when determining the market area it serves. If a business locates 
at the center of this diagram, you can see the different market area it will serve, depending on the speeds at 
which motorists are able to drive. If arterial streets have good access management, resulting in less 
decelerating and accelerating , motorists can drive greater distances in less time than on streets that don't have 
good access management. Access management can actually increase the market area a business serves. 



JI What Are~~ Trying to Fix/Avoid? 

• Speed Differentials 

The brake lights on the car in this photo illustrate how through traffic must slow for vehicles making right turns 
when no turn lane is present. Additionally, the curb return radius of the driveway dictates how slowly the 
turning vehicle must be going when executing the turn maneuver, and, therefore, how much the through vehicle 
must slow. A right-turn lane would reduce how much the through vehicle must slow (and accelerate). 

~ What Are w_eTrying to Fix/Avoid? 

J 

• TWL TL Conflicting Uses 

The minivan in th is picture has exited a driveway and is entering the left-turn lane to use it as a haven while it 
looks for an acceptable gap in the traffic it wants to merge into. The pick-up truck has entered the left-turn lane 
from the opposite direction, preparing to make a left-turn. These conflicting uses are setting up a potential 
crash, as the minivan driver is likely looking over his shoulder. 



• What Are We Trying to Fix/ Avoid? 

• Conflict Points 

This crash is what can result from a TWL Tl's original purpose being degraded due to large volumes on the 
arterial street and conflicting uses in the TWL TL. 

iWhat Are w_~_Trying to Fix/Avoid? 

• "<'. ' 

• Multiple Conflict Opportunities 



What Are We Trying to Fix/ Avoid? 

Driveway in 

Ramp Gore 

are~ ~ i 
... .'\,; 

Driveway too 
close to 
Ramp Gore 

• Ramp - Driveway Spacing 

Driveways within, or too close to, the ramp gore can encourage unsafe maneuvers by vehicles exiting those 
driveways. The higher the traffic volumes on the frontage roads, the more dangerous the maneuvers can be 
by vehicles wanting to access the entrance ramp to the mainlanes. The driveways need to be a sufficient 
distance from the ramp gore that will allow the vehicle exiting the driveway to complete a right-turn and then 
enter the area influenced by the ramp gore. 

• Poor Signal Spacing 

These two signalized intersections are so close together that traffic queued up at one is backed up into the 
previous one, affecting traffic on its intersecting street. 



.. What Are ~~-~rying to Fix/Avoid? 

• Unnecessary Access Points 

When shared access is possible and accepted by the businesses, unnecessary driveways can be eliminated. 
Access point spacing guidance can indicate how many driveways may be appropriate for a development, given 
its amount of frontage on the arterial street. 

.. What Are We- ~~ing to Fix/Avoid? 

,- .... r,,,.. .. , -~,.... 

• Multiple Access Points per Business 

This gasoline station has four driveways - note how small the sections of curb are, as well as how close the 
next business's driveway is. 



• What Are ~e Trying to Fix/Avoid? 

Vehide wanting 
to tum left 

• Mobility Problems 

The lead vehicle is stopped, waiting to make a left-turn , across the opposing TWL TL and through lanes. 
Meanwhile, traffic in that lane is backed up through the signalized intersection, after their signal has turned red. 
A raised median would prevent this problem, requiring the vehicle that is wanting to turn left to proceed further 
and make a U-turn , or turn left at the signalized intersection and access the business from the intersecting 
street. 

Access Management Guiding 
.. Principles for Texas 

• "ACCESS MANAGEMENT CAN PROVIDE 
REASONABLE ACCESS TO 
DEVELOPMENTS" 
• Transportation and Land Development 

Must Exist Together 

The difficult challenge is to actually define what reasonable access is. 



.. Reasonable Access 

• EXAMPLE Definition 
• The minimum number of connections, 

direct or indirect, necessary to provide safe 
ingress and egress to the State Highway 
System based on the access classification, 
projected connection and roadway traffic 
volume, and type or intensity of the land 
use. 

This is a compilation of how other states have officially defined reasonable access - it is NOT TxDOT's 
definition, but something to give and idea of what should be considered when discussing reasonable access. 

Other Benefits of 
.. Access Management 

• Financial - can delay or prevent 
improvements such as "Double and Triple 
Bypasses" 

• Promote properly designed access and 
circulation systems for development 

• Aesthetics - landscaping and overall 
appearance 

• Pedestrian and bicycle safety 

Access Management is a comprehensive approach to solving corridor problems. Implementing access 
management techniques can maintain or improve capacity on a road, eliminating the need for construction of 
expensive, parallel facilities. 

Raised medians can include landscaping and pavement treatments that improve a corridor's aesthetics. Keep 
in mind that vegetation in a median should not interfere with sight distance at openings. 

Well-designed access and on-site circulation systems for developments can actually enhance their 
attractiveness to potential customers. Since at least part of these attributes are included outside of TxDOT's 
ROW and not at the intersection of access, it is up to the local agencies and the developer to properly design 
and implement these attributes. 



Access Management Guiding i Principle_~ for Texas ! 
• " Promote Local Government Partnerships" 'j 

• TxDOT Desires to Coordinate and Cooperate in 
Development and Access Review . 

• Ensures Both Agencies are "On The Same I 
Page" 

• Engineering Should be Coordinated with Local 
Agencies 

Geometrics, Hydrology, Etc 

• Statewide Implementation Consistency 

TxDOT realizes that a key element of successfully implementing access management is developing 
partnerships with local governments. These partnerships include cooperative review of plats and site plans for 
developments that front TxDOT facilities . There are numerous issues that need to be addressed , including 
geometrics of the access points, spacing, and drainage. In-depth cooperation is particularly necessary for local 
governments that do not have their own engineering staff to review plats and site plans. 

Promote Local Government 
.. Partnerships 

• San Antonio Example - Plats 
• Developer submits plats to TxDOT 
• Developer and TxDOT work out issues 
• TxDOT keeps track of number of allowed 

driveways per plat 
• TxDOT provides comments to city 
• City includes comments on final plat 

The City of San Antonio and the San Antonio District have one of the best cooperative systems in the state for 
reviewing plats for access issues. After the developer and TxDOT have worked out an agreement for the 
number of acceptable access points, TxDOT provides comments to the City. The City can then include those 
comments as its conditions for approval of the plat. TxDOT keeps track of the number of access points 
allowed at the development, and reviews that file each time an access point is requested to ensure that the 
agree upon number of access points is not exceeded. 



Promote Local Government * Partnerships 
• San Antonio Example - Driveways 

• Developer submits permit request to TxDOT 
• TxDOT staff verifies number of driveways 

against plat approval letter 

• Keep ledger of driveways approved per plat 

• Area engineer approves or denies driveway 
permit 

More details on how the SAT District monitors the number of access points for a given development. 



Why Should We Do Access 
.. Management? 

• Relationship to Functional Classification 

• Guiding Principles for Texas 

• What are We Trying to Fix/Avoid? 
• Common Problems on Roadways 

Guiding principles based on themes - result of research - other states expressed importance of themes in 
program/elements 

AM helps maintain the integrity of roadway functional classification, relative to the traffic movement and access 
purposes as discussed later 

TxDOT developed three guiding principles for developing and implementing an AM program - they will be 
discussed later 

AM can fix certain problems on existing roads and prevent them on new or rebuilt roads 

Here is an aerial photo from El Paso that pretty closely mimics the "text book" description. The photo includes a 
freeway segment, as well as a divided principle arterial. Note how the principle arterial has very few private 
driveways, as well as very good street intersection spacing. 

Please note that these "example" functional classifications may differ from the actual, approved functional 
classification map for the El Paso area. This graphic is presented primarily to show how reality can imitate the 
"ideal, textbook" scenario. Local streets typically provide virtually unlimited access to driveways for adjacent 
residential or other developments - access is the primary purpose. Collectors typically collect traffic from local 
streets and take it to arterials; likewise the distribute traffic from arterials to locals; typically fewer access 
points/intersections that locals. 

Minor arterials should have even fewer access points that collectors; traffic movement becomes more 
important than access. Principal arterials have even fewer access points that arterials; usually are muliti-lane 
(particularly in urban areas) and are often divided; traffic movement is the primary purpose. Freeways have 
very limited access at on and off-ramps; no direct access from driveways to main lanes; primary purpose is to 
carry large volumes of traffic long distances. The primary purpose of freeways is to move traffic, not provide 
access. The importance of providing access increases as the functional classification moves down to the local 
street. Arterials, at least in theory, should be seNing the purpose of moving traffic more than providing access. 



Access Management Guiding 
~Principles For_Texas 

• "SAFETY and MOBILITY" 
• Safety 

Reducing Conflict Points Reduces Crash 
Potential 

- 50% of all Crashes are Intersection-Related 
• Driveways are intersections, too! 

More than 3500 People Die in Texas Crashes 
Each Year 

When developing the access management program, TxDOT informally adopted some access management 
guiding principles. One of those is safety and mobility. 

Above all else, safety of the motoring public is the vital consideration. 

It is important that safety and mobility be considered together 

• 4-Leg Inte~-=~ion Conflict Points 

Vllll'licula,Conffic:11 ....... - ... ---,-~-.,-.,..~ 

~
OM-····-~ 

This slide shows that there are 32 conflict points when two roads that each have two lanes intersect. Half of 
the conflict points include head-on, near head-on, and side-impact conflicts that can cause the most severe 
injuries and property damage. 



Conflict Points with Raised Median 

When there are two opposing three-leg intersections, due to a non-traversable median, there are only two 
conflict points in each intersection. Also, they are likely to cause the least serious injuries and amount of 
property damage. 

This slide shows the different elements of an intersection's functional area. The Reaction time area is that in 
which the driver realizes that traffic is stopped at the intersection ahead and begins to take action. 

The deceleration area is that in which the driver begins to slow the vehicle. 

The queue is the line of cars waiting at the intersection. 

Finally, the red area depicts the physical area of the intersection. 

The length of these areas varies among different intersections, and can even vary between peak and off-peak 
hours at a single intersection. 



i Safety Iss~~-s 
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This chart illustrates that as a corridor's access point density per mile increases, crash rates increase as well. 
As access point densities increase, driver expectancies decrease, because there are so many opportunities for 
conflict points due to other vehicles potentially turning. 

For example, the chart shows that as access point per mile density increases from 10 to 20, the expectancy of 
crashes increase 30%; it doubles when access density increases from 10 to 40 access points per mile, and so 
on. 

Table 1-1. Accident Rates 

Representative Accident Rates (Crashes per Million 
VMT) by Type of Median - Urban and Suburban Areas 

Median Type 

Total Access Two-Way Non 
Points per Mile Left-Tum Traversable 

(1) Undivided Lane Median 
<20 3.8 3.4 2.9 

20.01-40 7.3 5.9 5.1 

40.01-60 9.4 7.9 6 .8 

>60 10.6 9.2 8.3 

Average Rate 9.0 6.9 5.6 

(1) Includes both signalized and unsignalized access pomls. 

This chart, the result of a national study that analyzed thousands of crashes on numerous corridors, illustrates 
that the safest type of arterial street is that with less than 20 access points per mile and a non-traversable 
median. The most dangerous corridors have above 60 access points per mile and are undivided. 



Access Management Guiding 
. Principles For T~xas 

• "SAFETY and MOBILITY" 
• Mobility 

Allow Through-Traffic to Move More Efficiently 

Separate Speed Differentials 

Less Braking and Hard Acceleration 

In addition to trying to improve safety on the roadways, TxDOT also wants to gain the mobility improvements 
that access management techniques can yield. These include allowing through traffic to move through a 
corridor more efficiently by moving the turning vehicles to turn and auxiliary lanes. These improvements 
reduce the amount of slowing and speeding up that vehicles must do. 

Table 1-2 . Access Points and 
• .,Free Flow Spee.d 
- Access Points and Free Flow Speed 

Access points per Reduction in free flow 
mile speed, mph 

0 0.0 

10 2.5 

20 5.0 

30 7.5 

40 or more 10 

This chart illustrates that as driveway density increases, traffic free flow decreases. This follows the concept in 
the previous slide - if you have more opportunities to turn , there are more opportunities to have to slow down; 
therefore, it will take longer to drive through a corridor. 



J.:Economic Effe5ts 

• Access management techniques, in 
general, are not directly related to retail 
sales 

• Poorly designed access treatments can 
present traffic hazards and congestion 
that create a negative image of a center 
(Urban Land Institute (ULI) Shopping 
Center Development Handbook) 

The biggest concerns expressed when a raised median project is announced is that it will negatively affect 
businesses along the corridor. Research in Texas and around the country has shown that when raised 
medians are installed, there is not a correlation to businesses suffering. The retail sales on studied corridors, 
typically follow the same trends of the entire cities in which they are located, or even do better. 

The Urban Land Institute has a statement in its Shopping Center Development Handbook saying that poor 
access to a retail center can actually have a negative affect on whether people decide to shop there. 

iEconomic E~~~ct-'-s----~ 
• Market area is 

important to 
business success 
• Reduction of travel 

speeds means 
smaller market 
areas 

GraphlC from Tr~r,spo,t• f,on •nd l•nd Dft,eJapm«II • 
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How do you answer the question, "how far is it from your house to the grocery store?" Do you answer in terms 
of distance or time - miles or minutes? 

Travel time is more important to a business when determining the market area it serves. If a business locates 
at the center of this diagram, you can see the different market area it will serve, depending on the speeds at 
which motorists are able to drive. If arterial streets have good access management, resulting in less 
decelerating and accelerating, motorists can drive greater distances in less time than on streets that don't have 
good access management. Access management can actually increase the market area a business serves. 



Access Management Guiding 
~Principles ~~r Texas 

• "Access Management Can Provide 
Reasonable Access to Developments" 
• Transportation and Land Development Must 

Exist Together 

The difficult challenge is to actually define what reasonable access is . 

• Reasonable Access 
• EXAMPLE Definition 

The minimum number of connections, direct 
or indirect, necessary to provide safe ingress 
and egress to the State Highway System 
based on the access classification, projected 
connection and roadway traffic volume, and 
type or intensity of the land use. 

This is a compilation of how other states have officially defined reasonable access - it is NOT TxDOT's 
definition, but something to give an idea of what should be considered when discussing reasonable access. 



Other Benefi ts of Access 

iManagem~~~-- _ 

• Financial - can delay or prevent 
improvements such as "Double and Triple 
Bypasses" 

• Promote properly designed access and 
circulation systems for development 

• Aesthetics - landscaping and overall 
appearance 

• Pedestrian and bicycle safety 

Access Management is a comprehensive approach to solving corridor problems. Implementing access 
management techniques can maintain or improve capacity on a road, eliminating the need for construction of 
expensive, parallel facilities. 

Raised medians can include landscaping and pavement treatments that improve a corridor's aesthetics. Keep 
in mind that vegetation in a median should not interfere with sight distance at openings. 

Well-designed access and on-site circulation systems for developments can actually enhance their 
attractiveness to potential customers. Since at least part of these attributes are included outside of TxDOT's 
ROW and not at the intersection of access, it is up to the local agencies and the developer to properly design 
and implement these attributes. 

Access Management Guiding 
.. Principles For Texas 

• "Promote Local Government Partnerships" 
• TxDOT Desires to Coordinate and Cooperate 

in Development and Access Review 
• Ensures Both Agencies are "On The Same 

Page" 
• Engineering Should be Coordinated with Local 

Agencies 
Geometrics, Hydrology, Etc 

• Statewide Implementation Consistency 

TxDOT realizes that a key element of successfully implementing access management is developing 
partnerships with local governments. These partnerships include cooperative review of plats and site plans for 
developments that front TxDOT facilities. There are numerous issues that need to be addressed, including 
geometrics of the access points, spacing , and drainage. In-depth cooperation is particularly necessary for local 
governments that do not have their own engineering staff to review plats and site plans. 



Promote Local Government 
. Partnerships_ 

• San Antonio Example - Plats 
• Developer submits plats to TxDOT 
• Developer and TxDOT work out issues 
• TxDOT keeps track of number of allowed 

driveways per plat 
• TxDOT provides comments to city 
• City includes comments on final plat 

The City of San Antonio and the San Antonio District have one of the best cooperative systems in the state for 
reviewing plats for access issues. After the developer and TxDOT have worked out an agreement for the 
number of acceptable access points, TxDOT provides comments to the City. The City can then include those 
comments as its conditions for approval of the plat. TxDOT keeps track of the number of access points 
allowed at the development, and reviews that file each time an access point is requested to ensure that the 
agree upon number of access points is not exceeded. 



I 
I Business and Property Value 
! 'f Impacts of R~ised Medians 

.. Presentatio~-Outline 

• Background 
• Recommended Methodology 
• Analysis and Findings 
• Conclusions 



ll Background __ _ 

• TxDOT Needs 
• Increased implementation 
• Public interest/ concern 

• Previous Studies 
• Capacity 
• Safety 

The economic impacts research was performed to satisfy TxDOT's needs to be able to effectively 
communicate what is really happening in Texas when raised medians are installed. Of course, the 
first thing business owners and managers will say when a raised median project is proposed is that 
their business will suffer. When research from other states showed that is not typically the case, the 
response was generally, "Great, now what about here in Texas." 

Most of the past research in Texas related to access management had to do with capacity and safety, 
and those were somewhat dated at the time this research was performed. 

ll Background .. 

• Objectives 
• Develop and test methodology 
• Developed recommended methodology 

• Four-year Proj ect History 

The original intent of the research was to develop and test a methodology to obtain information 
related to economic impacts of raised medians on adjacent businesses. It started as a one-year 
project and was extended to four years, in order to obtain more data and refine the methodology. 



i_: Methodology __ 

• Identify sites (cities) 
• Construction 4 to 6 years prior 

• Identify corridor characteristics 
• Land use 
• Access locations 
• Roadway geometry 
• Site circulation 

The research team identified several candidate corridors to study. Ideally, there would be a raised 
median in existence for approximately 4-6 years, in order to obtain adequate "before" and "after" data. 
Other considerations included the adjacent land uses - the more built out the corridor was, the better 
for getting the most retail sales data possible. 

_., Methodology ___ _ 

• Contact local sources of information 
• Chamber of Commerce 
• Neighborhood Associations 
• Appraisal District 

• Inventory businesses 
• Windshield surveys 
, Create maps 
• Contact information 

The research team contacted the local chambers of commerce and, where applicable, 
neighborhood/business associations. in the cities where case study corridors were located to get their 
support for performing the research. The chambers and/or associations sent letters to the 
businesses on the corridors stating that they supported the research and encouraged the businesses 
to cooperate with surveys/interviews. In addition, researchers contacted appraisal districts to obtain 
property value information. In many cases, appraisal districts now have that information available via 
the Internet - at least for current and some recent years. The research team then inventoried the 
corridors by performing windshield surveys of the corridors, followed by creating land use maps and 
contact information databases. 



l Methodology __ 

• Obtain non-su rvey information about 
businesses 
• Texas Workforce Commission 
• Texas Comptroller of Public Accounts 

• Prioritize businesses 

The Texas Workforce Commission provided employment rates for cities and counties where the case 
study corridors were located. The Comptroller's office provided sales tax information for the cities. 

The research team prioritized the businesses by order in which they would be interviewed, given the 
limited resources of the project and the inability to interview every business. 

Next, they collected the survey data, primarily by in-person interviews, with some mail-out surveys. 
The mail-out surveys had a very typical , very low response rate of about 10%, while about 60% of the 
businesses contacted for interviews participated. 

Finally, the researchers analyzed and summarized the survey/interview data results . 

• Methodology 

• Collect survey data 
• Interviews and/or mail-out 

• Analyze and summarize results 

The next step was to collect business data through interviews and mail-out surveys. Again, the 
interviews provided the best information. 

This step was followed by data analysis and summary preparation. 



• Case Study ~~~ations 

• TWL TL to raised median 
• College Station (Interview) 

These two slides show examples of the raised medians that were installed on Texas Avenue (SH 
Business 6) in College Station as part of a project that included adding two lanes . 

..... Case Study Lo~~tions 

Added landscaped Raised Median Physically Removed Left-Tum Option 

The photo on the right was taken from Dominik Dr, where left-turns became physically prohibited, at 
Texas Avenue. In previous years, left-turns were allowed, but were later prohibited, with signage and 
flexible pylons being placed at the intersection. Some drivers continued to make the left-turn; the 
raised median makes harder to execute this left-turn. 



"'~ . Case Study Lo_cations 

• Undivided to raised median 

• Houston ( 4) 

• Port Arthur 

• McKinney 

• Wichita Falls 

• Odessa 

1 Interview, 3 Mail 

Mail 

Interview 

Interview 

Interview 

This slide gives a list of the corridors studied where roads went from being undivided (not even a 
TWL TL) to having a raised median . 

... ~ Case Study Lo~ations 

• Flush to raised median 

• Longview Interview 

• Raised median to lWL TL 

• Port Arthur 

• Amarillo 

Mail 

Interview 

The Loop 281 corridor in Longview went from being a flush median (conventional lWL TL in part and 
very wide space in other parts) to a raised median. 

The corridors in Port Arthur and Amarillo had raised medians removed and converted to TWL TLs. 



.. Case Study -~?cations 

• Land use mix, primarily retail 

• Half-mile to 2.5 miles 

• Interview and mail-out surveys 
• Business surveys 
• Undeveloped land surveys 

In general, the adjacent land uses were primarily retail , with some office and multi-family on certain 
cooridors. 

The corridors ranged in length from 1/2 mile to 2.5 miles, so there is a variety of corridor types 
represented. 

As stated before, there was a mix of interview and mail-out surveys, with the interviews providing 
greater amounts of and more reliable data. There were also attempts to reach owners of 
undeveloped land, with poor results. Property values have been identified as a better measure of 
impacts on vacant land. 

i Case Study ~~~ations 

• Customer surveys (5 sites) 
• College Station corridor 
• 2 sit-down restaurants 
• 1 fast-food restaurant 
• 2 gas stations 

Customers were interviewed at five sites on the Texas Avenue corridor in College Station at the types 
of businesses shown here. 



jf Respons:_~~~es 

• Mail-out surveys (5 sites) 
• Businesses: 26 returned, 8% 

• Undeveloped land: 8 returned, 13% 

• Interviews (6 sites) 
• 136 businesses, average 58% 

• Customer surveys 
• Range from about 20 to 70 responses 

This slide presents the actual response/participation rates of the surveys and interviews. Again, the 
in-person interviews proved to be far more beneficial. 

'): Analysis __ 

• Variables of most interest 
• Employees, gross sales, property values, 

customers per day 

• Stratifying variables 
• Business type 

• When established relative to when 
interviewed 

• Location (along corridor and by site) 
• Survey type 

The researchers identified the types of data that were of most interest and the most useful ways to 
sort the data, according to various attributes. 



l' Findings 

• Most businesses increased in gross 
sales 

• Gas stations / Auto repair indicated 
perceived decreases in gross sales 

• Generally followed city and county 
trends 

• Similar pattern with customers per day 
• Property values increased for all 

businesses 

There were some pretty consistent findings: 

•Most businesses experienced increased gross sales in the years after the median was installed 

•Gas stations and auto repair businesses were the only types that consistently showed decreases 

•It is very important to note that there were very few samples of these businesses, though ; 
having more of these business types may or may not have yielded different resutls 

•The retail sales along the corridor generally followed the trends of sales tax receipts for the cities and 
counties in which they were located 

•The numbers of customers per day, according to the business representatives, were very consistent 
with their reports of retail sales patterns 

•Property values increased for all types of businesses where those data were available 

.. Findings 

• All but gas stations / "other services" 

indicated no affect on full-time emp . 

• Decreases in sales were common during 

construction 

• GOOD Communication with business 

owners is vital 

All business types, except for gas stations and "other services", again with small sample sizes, 
showed patterns of no overall affect on full-time employment along the corridors. 

It was common to hear about businesses experiencing decreases in retail sales during the years 
when construction activities were occurring. 

The research also found that GOOD communications is vital to the business owners in all phases of 
the projects, from planning to end of construction. They want to know what is happening, when, and 
what to expect, including any changes to what they last heard. 



.. Findings 

• Regular customers 

• Majority "stay about the same" except gas 

stations ( 40%) and fast-food rest ( 45%) 

• Customer surveys indicated same majority 

as business owners for all sites 

The vast majority of customers who were interviewed stated that they were at least as likely or more 
likely to continue patronizing businesses after a raised median is installed, with the exceptions of gas 
stations and fast food restaurants. These findings indicated that consumers are somewhat less 
"brand loyal" when it comes to buying gasoline and fast food 

The customers' responses are in line with the responses from business representatives when asked 
what attributes they thought were most important to their customers. We will see those results in the 
following slides. 

J. Findings .. 
• Accessibility to Store 

• Usually 4th or higher-· 3rd for gas stations 
and fast-food rest . 

• Ranked behind customer service, product 
quality, and product price 

• Always ranked lower by customers 

• Product quality ranked first for all but gas 
stations (product price by customers) 

The business owners and managers consistently said that they thought accessibility to the business 
was less important to their customers than customer service, product quality, and product price - all 
things that the businesses themselves can control. The other attributes that ranked after accessibility 
were distance to travel and hours of operation. 



:) Findings 

• Customers: 

• Indicated that access had generally 
declined 

• Customer service remained the same or 
improved 

Interviewed customers stated that while accessibility had declined, customer service at businesses 
along the corridor had remained the same or improved. 

) Conclusions-··· 

• In general, no significant negative 
economic impacts 
• Some businesses affected more 

• General loyalty to employees 

• Many economic factors 
• Public involvement "low" for 62% of 

respondents 

• Good communications is vital 

Major points from the research: 

•there were no overall significant negative economic impacts along the corridors. though some 
individual businesses were affected more than others 

•Businesses were generally very loyal to their employees during the construction phases when sales 
decreased 

•There are many other economic factors that contribute to a business's success other than 
accessibility 

•62% of the business representatives said that public involvement had been at a low (not good) level 
on their corridors 

•It is vital to have constant. good communications with the businesses during all phases of the project 



i Conclusion~ _ 

• Construction phase most difficult 
• Ensure access throughout 
• Perform quickly 
• Consider smaller segments on long projects 
• Customers indicate less likely to visit 
• Communication essential 

Some ideas of how to address the negative impacts during construction: 

•Ensure access to all businesses throughout the project 

•Perform each construction segment as quickly as possible 

•Consider smaller/shorter segments on very long projects, particularly if it will involve tearing up the 
street 

•Customers indicated that they are less likely to visit businesses along a corridor when construction 
activities are occurring 

•Again, communications with the businesses and the public are essential 

~ Conclusion~-

• Interviews 
• Provide most reliable data 
• Appreciation to express concerns 

• Customer surveys 
• Provide valuable insight 
• Relatively easy to perform 

Interviews provided more reliable and greater amounts of data than mail-out surveys. Some 
businesses representatives expressed their appreciation to express concerns about the projects. 

Customer surveys provided valuable insight that yielded findings consistent with business 
representatives' ideas about what customers think is important when selecting a business to 
patronize. 



Economic Impacts - National 

• States with studies 
• Florida 
• Iowa 
• Kansas 

• Found no significant economic impacts 

Studies in Florida, Iowa, and Kansas have shown that there is no correlation 
between the installation of raised medians and retail sales on the corridors where 
raised medians have been installed. While there is typically some decrease in sales 
during a major construction phase, such as a project that involves the street being 
torn up for widening , sales typically get back to pre-construction levels within a 
couple of years. Sales then follow the previous trends or, in some cases, increase. 



Economic Impacts of Raised 
Medians Study in Texas 

• TxDOT Project 7-3904 (Economic Impacts or Median 
Design 

• Interviewed Business Owners & Managers 
• Odessa, Wichita Falls, McKinney, Longview, Houston, College 

Station 

• Also Studied Median Removals 
• Amarillo, Port Arthur 

• "'60°/o Participation Rate 

A four-year research project in Texas found similar results. Eleven corridors were 
studied in 8 cities, yielding results similar to the studies in other states. In the 
before and after raised median installation cases, there were no major overall 
decreases in retail sales. Likewise, in cases where raised medians were removed, 
there was no sudden surge in retail activity. Because these studies were primarily 
performed with in-person interviews, there was an extremely high 60% participation 
rate. 



Economic Impacts of Raised 
Medians Study in Texas 

• Surveyed Customers 

• Interviewed Business Owners/Managers 

• Actual Revenues/Percent Changes per 
Year 

• Customer Decisions 

The overall methodology for this research involved surveying business owners and 
managers to obtain their perspectives, as well as annual changes in retail sales. 
Some businesses would share actual sales numbers per year, while others provided 
estimates of percent changes by year. The researchers also asked business 
representatives about what influences their customers' decisions about which stores 
to patronize. Customers were surveyed on one corridor. 



Findings on Business Impacts - Texas 

• Construction phase is critical 

• Loyalty to employees 

• Specialty retail, fast food, and sit-down 
restaurants; sales up after construction 

• Auto repair sales down after 
construction (very small sample size) 

The research found that the construction phase is the most critical to businesses -
that is when businesses are most likely to see negative impacts. This is particularly 
true if the street is completely torn up for any time. 

Businesses were typically found to be loyal to employees, by not laying off large 
numbers (none in most cases) of workers during the construction phase related 
decreases in sales. The business owners and managers tended to realize that the 
construction impacts would be temporary. 

The only types of businesses that showed an overall decrease in years after the 
medians were installed were auto repairs and gasoline stations. There were very 
small samples of these types of businesses in the research , though. Most of the 
other types of businesses showed increases in sales after the medians were 
installed . 



Findings on Business Impacts - Texas 

• Regular customers not impacted 

• No significant economic impacts 

• Many other economic factors 
• National/Local Economy 
• Business Management 

The general findings from the research were that regular customers still continued 
to patronize the businesses that went to prior to median installations and that there 
were no significant economic impacts on retail sales in the corridors where raised 
medians were installed. 

Business representatives generally stated that there are many other factors, such 
as management skills, customer service, prices, and the general economy, that 
influence the success of their businesses besides the presence of a raised median. 



Findings on Business Impacts - Texas 

• Regular customers not impacted 

• No significant economic impacts 

• Many other economic factors 
• National/Local Economy 

• Business Management 

The general findings from the research were that regular customers still continued 
to patronize the businesses that went to prior to median installations and that there 
were no significant economic impacts on retail sales in the corridors where raised 
medians were installed. 

Business representatives generally stated that there are many other factors, such 
as management skills, customer service, prices, and the general economy, that 
influence the success of their businesses besides the presence of a raised median. 



Perceptions of Customer 
Preferences 

1. Customer Service 

2. Product Quality 
3. Product Price 

4. Accessibility to Store 

5. Distance to Travel 

6. Hours of Operation 

The survey asked business representatives to rank six characteristics that their 
customers consider then deciding which businesses to patronize. The overall 
results of about 200 responses were very consistent - business representatives 
typically believe that customers value customer service, product quality, and 
product price before access to the store. 



Business Owner Comments 

• Desire more input regarding access options 

• Desire smaller/faster construction phases 

• Increase communication/alleviate 
misconceptions 

• Usefulness of access restrictions 

• Concerned about future access and 
diversions to side streets 

As a result of talking to the business representatives, the study found that they 
desire to play a greater role in determining which access options are the best. They 
also desire smaller and faster construction phases that would result in shorter 
periods of disruption to businesses. There is also a need to increase 
communications, from the planning phases of the projects all the way to the 
construction phases, so the business representatives can know what to expect. 

The agency implementing the access management techniques need to explain the 
benefits of doing so to help the businesses better understand why the project is 
being undertaken. 

Business representatives also expressed concerns about what would happen with 
future access and the diversion of traffic to side streets. Again, some 
education/outreach would likely help with these concerns. 



Customer Comments 

• Majority "about the same likeliness to 
return" 
• Gas Stations and Fast Food - less 
• Same as business perceptions 

• Accessi bi I ity is less important than other 
issues (prod qual, cust serv, price) 

When customers were asked about continuing to patronize businesses where a 
raised median was installed, the vast majority said that they were at least as likely 
to return to the stores they had previously patronized. This is similar to the 
business representatives' perspective that access isn 't as important to customers as 
the attributes that businesses themselves control. 



Conclusions 

• In general, no significant negative 
economic impacts 
• Some businesses affected more 

• General loyalty to employees 

• Many economic factors 

• Public involvement "low" for 62°/o of 
respondents 

• Good communications is vital 

Major points from the research: 

•there were no overall significant negative economic impacts along the 
corridors , though some individual businesses were affected more than 
others 

•Businesses were generally very loyal to their employees during the 
construction phases when sales decreased 

•There are many other economic factors that contribute to a business's 
success other than accessibility 

•62% of the business representatives said that public involvement had been 
at a low (not good) level on their corridors 

•It is vital to have constant, good communications with the businesses during 
all phases of the project 



Conclusions 

• Construction phase most difficult 
• Ensure access throughout 

• Perform quickly 

• Consider smaller segments on long projects 

• Customers indicate less likely to visit 

• Communication essential 

Some ideas of how to address the negative impacts during construction: 

•Ensure access to all businesses throughout the project 

•Perform each construction segment as quickly as possible 

•Consider smaller/shorter segments on very long projects, particularly if it will 
involve tearing up the street 

•Customers indicated that they are less likely to visit businesses along a 
corridor when construction activities are occurring 

•Again , communications with the businesses and the public are essential 



Safety Impacts: 
Presentation Overview 

• The # 1 Theme 

• How Access Management Improves 
Safety 
, Conflict Points 

• Studies 

Throughout this presentation, I will di scuss how safety can be improved by implementing access management 
treatm ents. Safety is often the # I theme for impl ementing access management treatments. Access 
management treatments inherently reduce the number of con flict points, which improves safety . This 
presentation will conclude with the results of studies where access management treatments have been 
implemented . 

-ft: Guiding Pr!nciples for Texas 

• Safety and Mobility 

• Access Management can Provide 
Reasonable Access to Developments 

• Promote Local Government Partnerships 

This slide lists the three primary guiding principles that form the basis of why TxDOT is pursu ing access 
management implementation. The first guiding princ iple is that access management improves safety and 
mobility. Secondly, properly implementing access management treatments can prov ide reasonab le access to 
developments. Finall y, TxDOT wishes to promote loca l government partnerships by implementing access 
management. Cooperation between loca l agencies (cit ies, counties) and TxDOT faci litates access management 
implementation and success. 



How Access Management i'. Improves Safety 

• Reduces Conflict Points at Intersections 
• Driveways are Intersections too'' 

• Reduces Speed Differentials 

• Increases Driver Expectations 

Access management improves safety by reducing conAict points, reducing speed differential s between turning 
and through traffic, and increasing driver expectations by reducing the number of locations where turning 
maneuvers are allowed. As shown in the first bu llet, it should be noted that driveways are intersections too 
because they introduce conflict points along a roadway . 

-ft 4-Leg I nte_rsection Confl ict Points 

Vohlc:,.,h,r Conl'tlct!I 
1------, 
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As you can see in this figure, there are 32 conflict poi nts in one intersection that has onl y one lane in each 
direction. This means there are 32 locations where vehicle paths either cross, di ve rge, or merge. Obviously, 
the number of conflict points increases at intersections wi th more than one lane in each direction. Further, this 
graph ic only includes vehicle conflicts. The presence of bicyclists and/or pedestrians yield even more conflict 
opportun ity with vehicul ar traffic. 



I ~ Conflict Points 

:··*· 1,-~~nan::ip:1J....,. 

This ae ria l photograph shows where the paths of vehi c les cross as evidenced by pavement disco loration from 
tire !markings and engine fluid dripping on the pavement. 

Conflict Points with Bicyclist / 
Pedestrians 

!TE, TransportJt:O,,dnd 

, __ : .A r 

: ; o r 

This graphic illustrates the additional confl ict points encou ntered with the addition of a bicycle lane (dashed 
line) and sidewalk . With o nly one lane in each direct ion , this intersection yields an add itiona l 24 pedestrian
vehicle conflict po ints and an addit iona l 24 bicycle-vehic le conflict points. Note that bicycle-pedestrian 
confli ct points are not included tho ugh they also exist. 



~ 3-Leg Intersection Confl ict Points 
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A three-leg intersection has only 9 conflict points, comparing to the previously mentioned 32 conflic t points for 
a four-leg intersection . 

-ft Confli ct P_~ints with Raised Median : 
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!f a ra ised medi an is constructed at a fo ur-l eg intersection, the number of confli ct po ints red uces from 32 to 4 
point s. T hi s can also be cons idered for a driveway, not just a cross -stree t, which y ie lds two conflic t po ints per 
driveway with a raised median. 



Considerations by Treatment 

• Unsignalized Spacing 

• Signalized Spacing 

• Raised Medians 

• Acceleration / Deceleration Lanes 

There are numerous access management treatments . The fo ur most common treatments are lis ted on thi s slide. 
These includ e uns ignalized o r s igna lized spacing, raised medians, and acceleration o r dece leration lanes. O ne 
method, o r a combination of methods, can be used. 

-\ Unsignalize9-Access Spacing 

• Engineering 
considerations: 
• Functional intersection 

area 

• MSHTO guidance 

Stopping sight distance 
Intersection sight 
distance 

Case-by-case 
• No cookbooks allowed! 

There are several eng ineering considerat ions when spaci ng uns ignalized access points . These cons iderations 
include the functional area of the intersection, guidance from the American Assoc iation of State Highway and 
Transpo rtation Officia ls (AASI-ITO), stopp ing sight distance, and intersection s ight di stance. 

Access management treatment implementation is not a cookbook process. Each corrido r must be eval uated on 
a case-by-case bas is as different treahnents and techniques may req uire addi tional cons iderat ions fro m corridor 
to corridor or region to region. For example, prior to insta lling raised medians, truck traffic and deliver ies must 
be evaluated to ensure there are adeq uate a lternate routes to handle truck deliveries . Th is will be di scussed 
further in a later section of this presentation. 



-ft AASHT~ ~ays: 

• Do not locate driveways within the functional 
area of an intersection 

• Intersection functional areas extend beyond the 
physical boundaries 

(AASHTO, 2004, "Green Book", page 729) 

According to the 2004 AAS HTO "Green Book" (A Policy on the Geometric Design of Highways and Streets), 
driveways should not be located within the function al area ofan intersection. Further, the 2004 "Green Book" 
indica tes that functional areas extend beyo nd the phys ical boundaries of the intersect ion and include the 
longitudinal limits of auxiliary lanes. 

For reference, the fo llowing tex t is direc tly from the 2004 AASHTO "G reen Book'' (page 729) 

·' Ideally, driveways should not be located within the functi onal area ofan intersection or in the influence area 
of an adjacent driveway. The functi onal area ex tends both upstream and downstream from the physical 
intersection area and incl udes the longitudinal limits of auxiliary lanes . The influence area associated with a 
drivell'ay includes ( I) the impact length (the distance back from a driveway that cars begin to be affected ), (2) 
the perception-reaction di stance, and (3) the car length ." 

Functional Area of an Intersection 
(vs .. Physical Area) 

I 
... ,.... Physical Area 
r,,_~111111~- (Red) 

This figure illustrates the difference between the phys ical area (sho\\'n in red) and the larger functi onal area of 
the intersection. This graphic shows the detail of what the functional area of the intersection includes along 
one leg of the intersection- namely, the queue (storage) length, deceleration length and percep tion-reaction 
time length . 



~Funct ionaJ.!'._rea of an Intersection 
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This graphic shows the fun cti onal area of the intersecti on along all legs of the intersection- both approaching 
and departing the intersection . It is imperative to preserve access in the entire ye llow (functional ) area of the 
intersect ion. Driveways allowed within the "yellow area" will be negatively influenced by the traffic 
operati ons (queues, sight distances) of the primary intersection. 

"'1 More from ,:\ASHTO: 

• Driveway spacing should consider impacts that 
ingress and egress actions have on through 
traffic 

• Impacts are measured by the distance at which 
through traffic slows or changes lanes due to a 
turning vehicle 

(AASHTO, 2004, Green Book, page 729) 

The 2004 AASHTO ·'Green Book'' indicates that driveway spacing should consider the impacts that ingress 
and egress movements have on through traffic. Impacts are measures by the d istance at which through traffic 
slows or changes lanes due to a turning vehicle. 

For reference, the fo llowing text is directly from the 2004 AASHTO "G reen Book" (page 729) 

"The spacing of driveways should reflect the impact lengths and influence areas assoc iated w ith motorists 
entering or leaving a driveway. The impact length represents the distance upstream when the brake lights of 
through vehicles are act ivated or there is a lane change due to a turning vehicle.'· 



~ Stopping ?ight Distance 

ObJect > 2 feet htgh (e g . brake hghts or turning vehicle) 

Braking Distance t I Brake Reaction Distance 

This slide visual ly illustrates the concept of stopping sight distance. 

Per the 2004 AAS HTO "G reen Book" (page 110): 

'"S ight di stance is the length o f the roadway ahead that is vi sible to the driver. The available s ight distance on a 
roadway should be suffic iently long to enable a vehicle traveling at or near the des ign speed to stop before 
reaching a stationary object in its path . Although grea ter lengths of vis ible roadway are des irabl e, the sight 
distance at every point a long a roadway should be at least that needed for a below-average driver or ve hicle to 
stop ." 

' ·Stopping s ight distance is the sum of two distances: ( I ) the d istance traversed by the vehic le from the instant 
the driver sights an object necess itating a stop to the instant the brakes are applied ; and (2) the distance needed 
to stop the veh icle from the instant brake app li cation begins. These are referred to as brake reaction di stance 
and braking di stance, respecti vely." 

It should be noted that stopping sight distance calculations in the 2004 AASHTO ·'Green Book" assume an 
object height o f two feet, a driver's eye height of3 .5 feet, and a dece leration rate o f 11.2 ti/s2. 

Application of Access Criteria 

~ :.~ •• _(: ------'---"'-~ __ i:o• r--1... i..,_. Access Connection Spacing --tii,\ .... f 
0 

! 
Edge of pavement versus centerline spacing 

TxDOT access s pacing between streets or driveways is measured from the two innermost edges of pavement. 
not from the driveway centerlines. 



t Applicatio_~_of Access Criteria 
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TxDOT bases minimum access spacing on AASHTO stopping sight distance. Th is graphic illustrates the use 
of AASHTO stopping sight distance fo r access spacing. This concept was first presented in the fo llowing 
manner by Ro bert Layton of Oregon State University in the development of Oregon DOT's spacing standards. 

Imagine that the middle driveway does not exist, and that only the first and third driveways are present. 
Assume that these remaining driveways are spaced according to stopping sight distance for the speed of the 
roadway. Therefore, vehicles approaching the right-most driveway (a~er they pass the first driveway) have 
plenty of time to perceive, react, and brake when faced with a potentia l hazard at the right-most driveway. The 
hazard could include vehicles queuing out into the street (as shown) . Therefore, drivers would be reacting to 
the vehicle 's brake lights, wh ich represent the 2-foo t object per AASHTO stopping sight di stance. Because the 
driveways are spaced at stopping sight distance, upstream drivers have no problem seeing, react ing to , and 
braking for the queue at the downstream driveway. 

Now imagine there is a second (middle) driveway inserted between the two driveways. Now the driveways are 
not spaced per stopping sight distance. Turning maneuvers at the middle driveway can cause a visual block as 
turning vehicles cross the s ight line of upstream vehicles. In the event ofa queue into the street at the third 
driveway, vehicles pass ing the first driveway would not have enough time to react and brake fo r such a queue 
at the third driveway if there is a visual block at the second (middle) driveway 

Unsignalized Spacing Criteria 

• (Texas) 
~ .. , 

11 
Other State Highways Minimum Connection Spacing 

Posted Speed (mph) Distance (ft) 

_<:; 30 200 
35 250 
40 305 
45 360 

,,_50 425 
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This is a tab le from TxDOT's ,../ccess Management Manual that illustrates the minimum spacing va lues for a 
given posted speed. It shoul d be noted that these values are "minimums." They assume passenger cars on leve l 
grade. When a grade is present and/or a significant truck traffic, these va lues shou ld be adjusted accordingly. 



f Corner q:=_~rance 

• Based on stopping sight distance (Texas) 

• Where adequate space ca nnot be provided 

····*· 

• May allow lesser spacing when shared 
access is allowed 

• Access may be allowed when no alternative 
exists, but at farthest location from 
intersection 

• Consideration given to right-in/right-out 
only operations 

1,,,_~•o1n.........,, 

We are all fam iliar wit h small co rner parcels (e.g., gas station, convenience stores) that do not have enough 
trontage to sati sfy access spac ing criteria . "Corner clearance" is the distance from the primary intersectio n to 
the corner parcel' s first driveway. As noted in the TxOOT Access Management Manual, corner c lea rance is 
s ubject to AASHTO stopping sight distance. 

However, when adeq uate spac ing can not be provided at the corner parcel, a couple pract ica l suggest ions can 
be made to mitiga te the operationa l impacts of allowing access on the major street. Ideall y, access wou ld onl y 
be allowed on the minor street; however, this is not always poss ible. 

Other practica l suggestions include allowing a lesser spac ing when shared access is allowed with an adj acent 
bus iness in an effort to reduce the number of driveways ; al low ing the access, but at the farthest locat ion from 
the intersection ( i.e. , the far edge of the property line); or giv ing consideration to right-in/right-out on ly 
operations, which is best facilitated with the presence ofa ra ised median a long the roadway . 

I ntersection Sight Distance 
-ft ( enter / c~~ss roadway) 

Driveway 

We have discussed stopping sight distance as it relates to driveway spacing along the primary roadway. 
Intersection s ight distance (ISO) for entering and crossing a roadway is also important. TxOOT has limited 
control over ISO as the proper consideration of ISO goes beyond the right-of-way of the state roadway. 
T herefore, local agenc ies (cities) have better opportunity to regulate ISO through ord inances that require and 
enforce ISO. This typica ll y includes ensuring a proper line of s ight and sight triangle at access locations that 
are free of signing, landscap ing and other elements. Of course, TxOOT can ensure line of s ite and sight 
triangles within the state right-of-way. An example wou ld be ensuring a raised median treatment th at includes 
landscaping satis fies ISO. 



~ On-street_ Parking Obstruction 
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On-street parking can also provide an obstruction to the line of site. When on-street parking is allowed, it 
should be removed in the vic ini ty of the intersection to ensure the line of s ight is preserved. 

Landscapi~9_ Obstruction 

lnappropnate 

/ Landscaping\ 
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Landscaping can also provide a visual obstruction . Landscaping must not be in the line of sight and regular 
maintenance should be scheduled to keep sight lines unobstructed. 



~ Close Proximity Parking (problem) 

Driveway 
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(a) 

How do we fi x this7 

Allowing on-site parking that is directly on the right-ot~way line can block the sight line. 

How can this problem be fixed or avo ided? 

The so lution is to add some landscaping between the driveway and the parking. This will allow fo r an 
unobstructed line of sight. 

As mentioned previously, because the landscaping and parking issues are beyond the right-of-way line of the 
state fac ili ty. they can not be regul ated by the state. They must be addressed in local agency ordinances. They 
wo uld likely be included in a city's development ordinances. This exampl e illustra tes lhe importance of the 
needed coordination between local and state agencies to ensure safe dri veway design. 



Intersection Sight Distance f-(left turn from roadway) 
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Because the design of raised medians is within the right-of-way lines of the sta te facility , TxDOT can ensure 
appropriate intersec tion sight distance at the raised median treatments fo r left-turn ing maneuvers from the 
roadway. 

Driveway Geometric Design 
-ft. Consider~~ons 

• Adequate lighting 

• Driveway entry speed 
, Speed differential and crash potential 

• Function of driveway radius 

• Design vehicle 
• Throat width and length 

• Driveway profile considering drainage 

There are numerous geometric design considerations for driveways. Prior slides have discussed the concepts of 
stopp ing sight di stance and intersection sight di stance. There are additional factors that re late to the specific 
operation of the driveway. These considerations include : 

•Adequate lighting to ensure drivers can see the driveway and any pedestrians cross ing it at night. 

•Proper rad ius to ensure ap propriate driveway entry speed. Removing turning vehicle's deceleration 
from the through lanes is desired. Ideally, a deceleration lane (o r right-turn lane) can remove some of 
the dece leration from the through lanes and improve safety. The shorter the driveway radius, the slower 
ve hicles must be traveling to tum into the driveway. 

•A ppropriate design ve hicle cons ideration for the driveway operation. 

•A pp ropriate throat width and length. The width of the driveway must be appropriate to handle the 
operation of the dr iveway, and the driveway must be long enough to queue vehicles on-site to ensure 
traffic queues do not overflow into the street. 

•Adequate dra inage consideration to ensure the roadway does not take on addit ional drainage from the 
development. 



-ft Signa lize_9 Intersection Spacing 

• Consider within the functional design 

• Consider future signal locations when laying out 

streets 

• Optimal and uniform signal spacing is essentia l if 

efficient progression and appropriate speeds for 

arterial streets are to be achieved 

The spaci ng of signalized intersections require additional considerations beyond unsignalized streets and 
driveways. Spec ifica lly, these considerations include: 

•Funct ional des ign should still be considered . Ensuring the appropriate amount of access (s ignalized or 
unsignalized) given the functional classification of the roadway . 

• Future signal locat ions should be co nsidered when streets are planned. Consider w here future signals 
may be warranted. Consid er future signal loca tions when locating openings for ra ised medians also. 

•Efficient signal progress ion is crucial to minimize corridor delay ; therefore, optimal and un iform signal 
spacing is des ired. 

~ Signal iza!!?.~ Variables 

• Roadway Speed and Traffic Volumes 

• Cycle Length and Offset 

• Signal Spacing 

• Efficiency of Progression 

• Texas Manua l on Uniform Traffic Control Devices 

The ideal signalization along a roadway is a function of: 

•Roadway speed, traffic volumes and turning movements; 

•S ignal cycle length and signal offset; 

•Signa l spac ing; and 

•The efficiency of progression. 

The Texas Manual on Uniform Traffic Control Devices provides more detail on when signals are warrant~d. 



t? Co12:'.ider a Raised Median 

• Play critical role of operations and safety of 
roadway 

• Roadways where aesthetic considerations are 
a high priority 

• Multilane roadways with a high level of 
pedestrian activity 

Raised med ians were previously introduced as an access management treatment . Raised medians positively 
separate oppos ite traffi c flows along a roadway, and they play a critica l ro le in the operatio ns and safety of 
roadways. Raised medians also prov ide the opportunity to incorporate aesthetic considerations (landscaping) 
into the roadway, and they provide a re fuge fo r pedestrians. 

I -ft When to Consider a Raised Median 1 

I 
• High crash locations or where it is desirable to 

limit left turns to improve safety 
Clear safety benefit 

Studies shown later 

• When ADTs exceed 20,000 vpd 

.. .... 
1,-~,,,,~-

The safety benefit of raised med ians is clearly demonstrated in national research and in Texas stud ies . T hese 
studies wi ll be presented later in this presentation. Limit ing left turns reduces conflict opportun ities along the 

roadway , which equates to reduced crashes. 

TxDOT's Roadway Design Manual indicates that raised med ians should be considered when the average daily 

traffic (ADT) exceeds 20,000 vehicles per day. 



I f Keep in ~ind 

• Need adequate 
locations and width to 
handle U-turns 

Can flare intersections 
or use loons 

Jughandles/Ml U-tu rn 

• Alternate routes to 
handle delivery truck 
traffic 

It is important to consider where and how U- turns will be handled with the installation ofa ra ised median . 
Raised medians restri ct left-turn opportunities; therefore, U-turn movements must be considered in the des ign. 
Typica ll y, three lanes of travel in each direction are needed to provide adequate space for U-turning vehicles. 
Alternatively, intersections can be flared to provide adequate space. Some states have deve loped unique 
treatments for success full y handling U-turns at mid-b lock locations. Subsequent slides present these methods 
in more deta il. 

Trucks and delivery vehicles are another important consideration when installing rai sed med ians. Alternate 
routes must ex ist for deliveries as large trucks may have difficul ty negotiating U-turn locations. 

-ft Raised Me_~ian~O-p_e_n_in_g_s ___ __, 

• Provide selected 
access 

• Consider directiona l 
openings to limit 
access 

• Considerations 
included in TxDOT 
Roadway Design 
Manual 

.·· ··*· 1,-~111:at~ ..... ~ 

Photo courtesy City of Garland, TX 

Raised median openings provide se lected left-turn maneuvers to/from adjacent properties. Full median 
openings allow fo r all ingress/egress maneuvers, whi le directional median openings all ow selected maneuvers. 
The photograph on this slid e shows a median opening wh ich allows only left turns into the site, but does not 
allow leti turns out of the site. 

TxDOT's Roadway Design Manual provides additional discuss ion on considerations related to raised median 
openings . 



-ft Acceleration / Deceleration Lanes 

• For left and right turns 

• Include taper, storage lengths and 
accel/decel lengths 

• Auxiliary lane thresholds in the TxDOT 
Access Management Manual 

• TxDOT Roadway Design Manual should 
be used for designing accel/decel lane 

.. *" lengths 
#J('Jf,1J~¥o/'1..,...9*1r. ~ :.;:,11>',,1 

Acce lerat ion and deceleration lanes provide a refuge for le ft or right turning traffic They allow form inimal 
disruption of through vehicles by turning vehicles. The lanes include the necessary taper, storage lengths and 
acce lerati on and decele rati on lengths. 

The TxDOT Access Management Manual provides thresholds based upon speed and volume to identi /)' when 
an acce leration or dece leration lane should be considered . The TxDOT Roadway Design Man ual prov ides 
design guidance for constructing acceleration and decelerat ion lanes. 

'f Safety S!~tistics and Studies 

The following sec tions provide some bas ic sa fety statistics, and also provide safety-related benefi ts from access 
management studies. 



t Safety 

• Reducing conflict po ints reduces crash 
potential 

• Approximately 50% of all crashes are 
intersection-related 
" Driveways are intersections tooi 

• More than 3,500 people die in Texas 
crashes each year 

Safety is the primary benefit to implementing access management treatments. Access management trea tments 
reduce conflict points, which reduces crash potential. Approximately half of all crashes occur at intersections, 
so reducing intersections with a raised median should reduce crashes. More than 3,500 people die in crashes 
each year in Texas. 

,ft Overview_ 

• Studies: Crash Reductions of 30-70% 

• Depends on Conditions 

• Depends on Techniques 

• Every new access point increases the 
opportunity for crashes 

Stud ies show that access management treatments reduce crashes from 30 to 70 percent. The va riabili ty 
depends upon the condi tions and techniques implemented. It is im portant to keep in mind that every new 
access point added to a roadway increases crash potential; therefore, the reduction of these access poin ts has a 
beneficial affect. 



-ft Overview ·-

• 50 to 55% related to intersections 

• 60% in urban areas 

• 40% in rural areas 

• Remember, driveways are intersections too 

About half of a ll crashes are related to intersections . In urban areas it is 60%, and in rural areas it is 40%. As 
always, keep in mind that driveways are intersections too! 

k •«NJl ,oool ~l,ooy l ,.f!lohhly,..,,. .;.., ,11•• 

This slide provides spec ific information for the years 2000 and 2001 that relate to the number of crashes and 
econom ic costs . These data are provided by the National Highway Traffic Safety Administration (NHTSA). 

In 2001 , there were over 3,700 fatalities in Texas due to crashes. Texas has a higher fatality rate based on 
travel and population (shown in red) than the national average (shown in black). The cost to Texas of these 
crashes was approximately $20 Billion in 2000. 



Safety Impacts - Texas 

• Texas Avenue - College Station 

M Crashes reduced by 50-67% 

~ Severity of crashes decreased 
(evidenced by injuries) 

T)(OOT Research ProJect 0-1221 

Along Texas A venue in Co ll ege Station , crashes were reduced by 50-67% with the installation of a raised 
median. The severity of the crashes also decreased. This study is described in TxDOT Research Project 0-
422 I 

~ Texas Sa_~~-ty Study (Objectives) 

• Investigate the impacts of 
raised median installation and 
driveway density 
• 11 case studies 

• Investigate crash data 
collection and reduction 
processes 

i 

~ ! 

The research performed by the Texas Transportation Institute and sponsored by the Texas Department of 
Transportation investigated the impacts of raised median installation and driveway density at 11 case studies 
The study also investigated the process of co llecting and reducing crash data. 



~ Method_~logy 

• Determine crashes per million VMT 

• Compare corridors before and after raised 
median presence 

• Compare high , medium, and low access point 
density ccrridors and segments 

The project determined crashes per million vehicle-miles of travel (VMT) and subsequentl y compared 
corridors before and after the installation ofa raised median . Locations with high, medium and low access 
point dens ity were al so compared . 

I~ 
I 

I 

List of Case Study Corridors 

• Texas Ave (Bus SH 6 - College 
Station) 

• Loop 281 (Longview) 
• Grant Ave (US 385 - Odessa) 
• 42nd St (SH 191 - Odessa) 
• Camp Bowie Blvd (US 377 - Fort 

Worth) 
• University Dr (US 380 - McKinney) 

For reference, here is a li st of the co rridors used in thi s case study. 



-ft List of ~~se Study Corridors 

• Preston Rd (SH 289 - Plano) 

• Park Blvd (Plano) 

• 31st St (FM 1741 -Temple) 

• Broadway (US 69 - Tyler) 

• 7 l51 St (Tulsa, OK) 

This is the remainder of the corridors used in this research project. 

f Studied Corridors With . 

• Raised Medians 

• No Raised Medians 

• Before and After Raised Medians 

• Low/High Access Point Densities 

I 1,'!':.-~,-- ..,;,i;jff::;~,",; '"""' 

The project studied corridors with or without ra ised medians, before and after ra ised medians, and a ra nge of 
access point densities. 



I ,ft Resources (Crash Data) 

I 
• Texas DPS 

, Crash reports (most detail) 

• Oklahoma DOT 
• Crash listings (some detail) 

• Cities (Plano and Wichita Falls) 
• Crash listings (least detail) 

• Some reporting errors 

• Typically not more than 10 years available 

The crash data came from crash reports from Texas Department of Public Safety (DPS) and crash listings from 
Oklahoma DOT and cities. Some reporting errors were identified as the research team looked at individual 
crash reports whenever poss ible. Typically not more than IO years of historica l data was available. 

~ sources (Traffic Volumes) 

I ~exasDOT 

I 

• City of Plano 

• Indian Nation Council of Governments 
(Tul sa) 

• Some interpolation for missing years 

Traffic vo lume data were collected from TxDOT, the Ci ty of Plano, and the Indian Nation Counc il of 
Governments in Tulsa. In some cases, traffic vo lumes were missing for some years; therefore, interpolation 
was necessary. 



Resources (Aerial Photos) 

• Cities 

• Councils of 
Governments 

• Other state agencies 

• Varying resolution 
and quality 

Aer ial photographs were obtained from cities, council s of governm ents, and other state agencies. The 
reso lution and quality of the photographs varied. 

Loop 281 - Injuries -fl (Before_a~d After Raised Median) 

'92 '93 '94 '95 '96 '97 '98 '99 

None 112 125 186 155 80 114 119 85 

Possible 28 54 51 50 45 45 64 52 

Non-incapac 0 4 8 18 15 7 12 11 

lncapac 1 1 0 3 0 0 0 1 

Fatality 0 0 0 1 0 0 0 0 

This graphic shows that incapac itating injuries were reduced after the install at ion ofa rai sed median on Loop 
28 1 in Longview. 

You have to be care ful about some sta tistics- while fataliti es went from I before the median was built to 0 
after, that fatality was due to a heart attack that caused a single-ve hicle crash. Therefore, the rai sed median had 
no apparent impact on fatalities (though there were still none after the median was install ed) 



Loop 281 - Crash Types 

'92 '93 '94 '95 '96 '97 '98 '99 

Rear-End 16 31 27 20 18 21 23 17 

Side-Impact 10 22 27 44 18 15 30 25 

Side-Swipe 9 8 11 4 3 1 2 0 

Single 0 0 0 2 1 1 2 0 

Head-On 9 1 1 1 2 0 0 0 

This slide shows how head- on crashes (ty pically th e most sever type) were eliminated in the yea rs after the 
rai sed median was installed. In add ition. s ideswipe crashes were reduced . 

i; Loop 281 - ~ongv_ie_w _ _ _ 

r ,- -
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T his g raphi c shows the raised median that was insta ll ed on Loop 28 1 in Longview, Texas. This ra ised med ian 
is rather wide, and prior to insta ll ation the previous two-way le ft-turn lane (TWL TL) was a ·'no-man 's land" o f 

erratic mane uvers because of the w id e median. 



US 377 - High Access Density 

. ··,t· 
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T his gra phic illustrates the number, location and type of crashes along US 377 (Camp Bowie Bouleva rd ) in Ft . 
Worth , Texas. This segment of US 377 is just south of l-30, and one can see there is a relati vely high dens ity 
and the major streets intersect US 377 at skewed angles. This results in crashes located across the co rridor at 
major intersections and a t mid-block locations. This is in contrast to the nex t slide. 

US 377 - Low Access Density 

..... ...... 

0 
0 ......... '------ --~---''-----------~ 
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T his s lide shows US 377 furth er south of the segment shown in the prior s lide. Here the majo r intersections 
have been aligned at ri ght angles to US 377, and access de ns ity is much lower tha n the prior slide. 



-ti 
us 377 - Total Crashes 

Year Segment Access Number of Crns hcs I 
Dcnsitf Cras hes Million 
(pts/ mi ) VMT 

1993 East I to 28 9.59 

\Vest 50 27 7 40 

1994 East I IO 27 9.25 

West 50 22 (i.ll) 

1995 East I IO 29 9.46 

West jl) 16 4 17 

1996 East 110 24 783 

Wes! 50 26 6.78 

.-- ;t· ~ t?..'ft.~;:u1loo I T-~.C IJI,.,._,...._ 

This table, and the table on the nex t slide, illustrate that the crash rate is lower on the west segment that has a 
lower access density than the east segment of US 377. 

t us 377 -Total Crashes 

Year Segment Accc.~s Numhcr of Cras h~/ 
Density Cr:uhc.s Mi llion 
(pts/mi ) VMT 

1997 East 110 24 852 

West 50 25 7.10 

1998 East I IO 17 6 -'O 

West 50 14 4 2 1 

1999 East l 10 22 8. 19 

West 50 26 7.74 

2000 East 1 10 29 10 85 

West jl) 13 3 89 

-*" 1r-~rr,.,,...._ ~f!:f£fr;:r.,1i<J,1 
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The nex t two slides show the names, average daily traffic (ADT) ranges , access points per mil e, median l)pe, 
and average crash rate . 
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Access Density and Crash Rates 

; 
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From all o f th e data from on the prior two slides, a trend ,-\ as deri ved to illustra te the relatio nship between 
access density and crash rate. Clearl y, crash rate increases as access po ints per mil e increase. 

• Raised Median Installations 
. , 

Before Crash R•te 
Median Access 

Corridor ADT1 Type p.., Post Abs. Diff O/o Diff Dens 

Bus SH 6 41,000 TWLTL •. 3 1.8 ·2.5 - 58 5' 

Loop 281 23,500 TWLTL 5.2 <.J ·0.9 -17 SJ 

71" West 30,500 Undiv 3.8 2.5 ·l.3 -34 27 

71,.WC 29,500 Undiv 3.8 1.8 ·2.0 -53 20 

us 385 10,600 Undiv 19.6 15.4 -4 .2 - 21 50 

Others1 30,600 Varies 7.0 4.8 ·2.2 -31 49 
1ADT is the taffic volume in the ·a~er" condition thilt has the r:amid mediiM'l present . 
'This s • comparis.on ol the 1vetaQc uuh rKI! for 3ll the comdors "before" and "after· the flll~ed 
mcdlanw:u installed. Notethatthe "bef()ll!"condltion wu typ,calty a TW\.Tl 

This graphi c shows crash rate in fo rm ation before and a ft er a ra ised med ian was insta ll ed. The tab le a lso shows 
the corrid or, ADT, the abso lute difference in crash ra tes, the percent d iffe rence in crash rates , and the access 
density. The results indicate that a ra ised med ian resulted in between a 17 and 58 percent reduction in the cra sh 
ra te. 



-ft Safety ~onclusions 

• Each corridor is unique 
, Varying condi tions 

• Lower access density correlates to lower crash 
rates 
• NCHRP 420 

• Presence of raised median correlates to lower 
crash rates and less severe crashes 

There were many key conclusions to this research project. Clearly, each corridor is unique and has varying 
traffic conditions. Lower access density does correlate to lower crash rates. Th is resu lt was also fo und in 
National Cooperative Highway Research Program (NCH RP) Report 420 Impacts of Access Management. 
Fina ll y, the presence ofa raised med ian corre lates to a lower crash and less sever crashes. This result has also 
been found in national research including NCHRP Report 420 and NC HRP Report 395 Capacity and 
Operational Effects of Midb/ock Lefi-turn Lanes. 

FM 518 ~~ ... (Tidor Study 

!--ra ~Cot,1,,ct P,..~ - • -t',qni.«1 O,,-,.ctP°"'~ ·-~···a~ 

This graphic also shows a study from Texas that illustrates how con fl ict points are corre lated with higher crash 
rates. This graphic is from a Corridor Access Management Plan of FA! 518, which was lead by the Houston
Galveston Area Counci l (1-1 -GAC). 



"f Studies Outside of Texas 

Similar studies of the safety impac ts of access management treatments have been performed outside of Texas 
as well. The next few slides highlight some of these studies. 

1~ National Studies (NCHRP 420) 

~" 
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Access Points per Mile 

Th is gra phic is from NCH RP Report 420 mentioned prev ious ly. This graphic was deve loped from an extensive 
dataset of240 roadway segments with more than 37,500 crashes from throughout the Uni ted States and 
Canada. The graphic clearly indicates that as access points per mile increase, the ratio of crashes to 10 access 
po ints per mile increases. As an example, if access points increase from 10 to 30, there is a 70% increase in the 
crash rate. 



~ (:::=;~:::sh Rates (Crashes per Million v 
by Type of Median - Urban and Suburban Areas 

Median Type 

Tota l Access Two-Way Non 
Points per Mile Left-Turn Traversable 

(1) Undivided Lan• Median 

<20 3.8 3.S 2.9 

20.01-40 7.3 5.9 5.1 

40 .01 -60 9.4 7.9 6.8 

>60 10.6 9.2 8.3 

Aver.:ige Rate 9.0 6.9 5.6 

( 1) Includes both signalized and lM'\S1gnahied acce55 points. 

This graphic is also from NCHRP 420. It illustrates that the non-traversable median (raised median) has a 
lower crash rate than both undivided roadway segments and two-way left-turn lane (TW L TL) segments, 
irrespective of access points per mile. 

-ft Oregon ~~-se Study 
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CityL,rnt P;ukwliy 

Comparis on of Access Connections Per Mile with 
Crashes per Mile on a Segment of US 101 in Oregon 

Source Lall, et al, 1996 

1 r,,u,,.~(61~-
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In Oregon. the crashes per million vehicle-miles of travel (MVMT) and access points per mile were measured 
along US IO I. One can readily see that as the access points per mile increase, the crash rate tends to increase. 



Case Study: 
Memorial Drive - Atlanta 

• Memorial Drive Before Median I nstallation 
• 4.3-mile section 

• 6 lanes with TWL TL 

• densely commercial 

• ADT: 28,300 - 47,700 
, driveways per mile: 59 

• speed limit: 45 mph 

Memorial Dri ve in At lanta, Georgia is an often-cited before and after rai sed media n installat ion project . The 
4.3-mile secti on o f Memori al Drive had the fo ll owing characteristics in the "before" condition: 

•6 lanes with a TWL TL . 

•Dense ly commercia l w ith 59 driveways (access po ints) per mile . 

•Speed limit was 45 mph . 

•Average dail y traffic (ADT) of 28,300 to 47,700. 

Memorial Drive: -ft One Yea:~fter Completion 

• 37% reduction in total crashes 

. Preventing about 300 crashes 

• 48% drop in injury rate 

. Preventing about 150 injuries 
• Left-turn crashes between intersections 

were virtually eliminated 
• No fatalities (15 in previous 11.6 years) 

One year after a raised median was instal led: 

•There was a 37% reduct ion in to tal crashes (- 300 crashes) . 

•About 150 injuries were prevented, which is a drop o f48 %. 

•Left-turn crashes between contro ll ed intersecti ons were vi rtuall y eliminated . 

•No fata li ties where there had been 15 in the previous 11. 6 yea rs . 



Reasons for Crash Reduction 

• Conflict points reduced in number 

• Conflict areas reduced in size 

• Pedestrians found refuge while crossing 

• No mid-block left-turns 
• Left-turns eliminated at 7 public roads 

• All 14 median crossovers were 

l 
,... signalized 

11..,,.~r,11~.....,. ~f!::1;i:;' ;1 i11,, 

The reasons for the crash reductions were : 

•The conflict points reduced in number 

•The conflict areas reduced in size 

•Pedes trians fou nd refuge in medians when cross ing street 

•No mid-block and 7 public road left-turn s were eliminated 

•All 14 median crossovers were signalized. 

Memorial Drive: Eight Years Later ' 

• Still no fatalities 
• Crash reduction not as dramatic: 17% 

vs. 37% 

• Injury reduction not as dramatic: 10% 
vs. 38% 
, Police believe this reduction in 

improvements is mainly due to increased 
driver carelessness 

It is now 8 years later and there sti ll are no fa talities. The crash reduction is not as dramatic ( 17% vs. 37%) 
The injury reduction is not as dramatic ( 10% vs. 38%). These two numbers are be lieved to be attributed to 
drivers becoming more comfortable with their surroundings, thus being a littl e more careless (e.g., cellular 
telephone use). 



t Conclusions 

• Low access point densities typically 
correlate with lower crash rates 

• The presence of raised medians on 
arterial streets typically means that 
there wi ll be: 
• Lower crash rates 

• Less severe crashes 

• Better safety for pedestrians crossing the 
street 



Safety Impacts : ,t Presentation Overview 

• The # 1 Theme 

• How Access Management Improves 
Safety 
• Conflict Points 

• Studies 

Thro ughout this presentation, I will di scuss how sa fety can be improved by implementing access manageme nt 
treatments . Safe ty is often the # l theme fo r implementing access manage ment treatments. Access 
management treatments inherently reduce the number of conflict points, which improves sa fety . T hi s 
presentati on will conclude with the results of studies where access management treatments have been 
implemented. 

Guiding Principles for Texas 

• Safety and Mobility 

• Access Management can Provide 
Reasonable Access to Developments 

• Promote Local Government Partnerships 

This slide lists the three primary gu iding pri ncip les that form the bas is o f why TxDOT is pursuing access 
ma nagement implementat ion. The first guid ing principle is that access ma nagement im proves safety and 
mobil ity. Secondly, properly implementing access management treatments can prov ide reasonab le access to 
developments. Finally, TxDOT wishes to promote local gove rnment partnerships by implementing access 
managemen t. Coopera tion between loca l agencies (citi es , counties ) and T xDOT faci litates access manageme nt 
implementati on and success. 



How Access Management t Improves Safety 

• Reduces Conflict Points at Intersections 
• Driveways are Intersections toot t 

• Reduces Speed Differentials 

• Increases Driver Expectations 

Access management improves sa fety by reducing confli ct points, reducing speed differentials between turning 
and through traffic, and increasing driver expectations by reducing the number of locations where turning 
maneuvers are a ll owed. As shown in the first bullet, it should be noted that driveways are intersections too 
because they introduce conflict points a long a roadway. 

-ft 4-Leg In~E:_rsection Conflict Points 
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As you can see in this figure , there are 32 conflict points in one intersection that has only one Jane in each 
direction. This means there are 32 locat ions where vehicle paths e ither cross , diverge, or merge . Obviously, 
the number of conflict points increases at intersections with more than one Jane in each direction . Further, this 
gra phic on ly incl udes vehicle conflicts. The presence of bicyclists and/or pedestrians yield even more conflict 
opportunity with ve hi cu lar traffic. 



Confli ct Points with Bicyclist / t Ped~i~lQS 
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This graphic illustrates the additional conflict points encountered with the addition of a bicycle lane (dashed 
line) and sidewalk. With onl y one lane in each direct ion, thi s intersec tion y ields an additional 24 pedestrian
vehicle confl ict points and an addi tional 24 bicycle-vehicle conflict points. Note that bicycle-pedestrian 
con flict points are not included though they also ex ist. 

-ft 3-Leg Inter?ection Conflict Points 
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A three- leg intersection has onl y 9 conflict points, comparing to the previously mentioned 32 conflict po ints for 
a four-leg intersection. 



-ft Conflict ~~i_nts with Raised Median , 
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lf a raised median is constructed at a four-leg intersection, the number of conflict points reduces from 32 to 4 
points. This can also be cons idered for a driveway, not just a cross-street, which yields two confl ict po ints per 
driveway with a raised med ian . 

aft, Considera_!~~s by Treatment 

• Unsignalized Spacing 

• Signalized Spacing 

• Raised Medians 

• Acceleration / Deceleration Lanes 

There are numerous access management treatments. The four most common treatme nts are li sted on thi s slide. 
These incl ud e uns ignalized or s ignalized spacing, raised medians, and acceleration or deceleration lanes. One 
method, or a combinat ion of methods, can be used. 



t AASHTO says: -~(-'A.:.-· 

• Do not locate driveways within the functional 
area of an intersection 

• Intersection functional areas extend beyond the 
physical boundaries 

(AASHTO, 2004, "Green Book", page 729) 

According to the 2004 AASHTO "Green Book" (A Policy on the Geometric Design of Highways and Streels), 
driveways should not be located w ithin the functional area ofan intersection . Further, the 2004 "Green Book" 
indicates that functional areas extend beyond the physical boundaries of the intersection and include the 
longitudina l limits o f auxiliary lanes. 

For reference, the fo llowing text is directly from the 2004 AASHTO "Green Book" (page 729): 

" Idea ll y, driveways should 1iot be located within the functional area ofan intersection or in the influence area 
ofan adjacent driveway. The functional area ex tends both upstream and downstream from the phys ical 
intersection area and includes the longi tudinal limits of auxiliary lanes. The influence area associated with a 
driveway includes ( I) the impact length (the distance back from a driveway that cars begin to be affected), (2) 
the perception-reaction distance, and (3) the car length ." 

Functional Area of an Intersection ' 
(vs .. Physical Area) 

l
:Jlt'"' Phys ical Area 
r ..... ~.,,~ (Red) 

This figure illustrates the difference between the physical area (shown in red) and the larger functiona l area of 
the intersecti on. This gra phic shows the detai l of what the functional area of the intersecti on includes along 
one leg of the intersection- namely, the queue (storage) length , decel erat ion length and perception-reaction 
time length. 



-ftFunctional ~r~a of an Intersection 
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This graphic shows the functional area o f the intersection along all legs of the intersect ion-both approachi ng 
and departing the intersection . It is imperative to preserve access in the entire yellow (functio nal ) area of the 
intersection. Driveways allowed within the "yellow area" will be negat ive ly influenced by the traffic 
operations (queues, sight di stances) of the primary intersec tion . 

t Application_?f Access Criteria 
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1 r ~ r 
Stopping Sight Distance Example 

(Discussion Paper #SC, Oregon DOT) 
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TxDOT bases minimum access spacing on AASHTO stopping s ight di stance . This graphic illustrates the use 
of AAS HTO stopping sight distance for access spac ing. This concept was first presented in the fo llowing 
manner by Robert Layton of Oregon State University in the development of Oregon DOT" s spacing standards. 

Imagine that the middle driveway does not exist, and that only the first and third driveways are present 
Ass ume that these remaining driveways are spaced according to stopping sight distance for the speed of the 
roadway. T herefore, ve hic les approaching the right-most driveway (after they pass the first driveway) have 
plenty of time to perceive, react, and brake when faced w ith a potential hazard at the right-most driveway. The 
hazard cou ld include vehicles queuing out into the street (as shown). T herefore, drivers wou ld be reacting to 
the vehicle 's brake li ghts, which represent the 2-foot object per AASHTO stopping sight distance . Because the 
driveways are spaced at stopping sight distance, upstream drivers have no problem seeing, reacting to, and 
braking for the queue at the downstream driveway . 

Now imagine there is a second (middle) driveway inserted between the two driveways. Now the driveways are 
not spaced per stopping s ight distance . Turning maneuvers at the middle driveway can cause a visual block as 
turning vehicles cross the sight line of upstream vehicles. In the event ofa queue into the street at the third 
driveway, vehicles pass ing the first driveway would not have enough time to react and brake for such a queue 
at the third driveway if there is a visual block at the second (m iddle) driveway . 



t More from _!:ASHTO: ,Ji:f 
• Driveway spacing should consider impacts that 

ingress and egress actions have on through 
traffic 

• Impacts are measured by the distance at which 
through traffic slows or changes lanes due to a 
turning veh icle 

(AASHTO, 2004, Green Book, page 729) 

The 2004 AAS HTO "Green Book" indicates that driveway spacing should consider the impacts that ingress 
and egress movements have on through traffic . Impacts are measures by the distance at which through traffic 
slows or changes lanes due to a turning vehicle. 

For reference, the following text is directly from the 2004 AASHTO "G ree n Book" (page 729): 

"The spacing of driveways should reflect the impact lengths and influence areas assoc iated with motori sts 
entering or leav ing a driveway. The impact length represents the distance upstream when the brake lights of 
through vehicles are activated or there is a lane change due to a turning vehicle ." 

t Stopping Sight Distance 

Object> 2 feet high (e.g, brake lights of turning vehicle) 

Braking Distance • I Brake Readion Distance 

This s lide visually illustrates the concept of stopping sight distance. 

Per the 2004 AA SHTO "Green Book" (page 11 0): 

"S ight distance is the length of the roadway ahead that is vis ible to the driver. The ava ilable s ight distance on a 
roadway shoul d be suffi c iently long to enab le a vehicle traveling at or m:ar the des ign speed to stop before 
reaching a stationary object in its path . Although greater lengths of v is ible roadway are des irable, the s ight 
distance at every point a long a roadway should be at least that needed for a be low-average driver or ve hicle to 
stop ." 

'·Stoppi ng sight di stance is the sum o f two d istances: ( I ) the di stance traversed by the vehicle from the instant 
the driver s ights an object necess itating a stop to the instant the brakes are applied; and (2) the di stance needed 
to stop the ve hicle from the instant brake application begins. These are referred to as brake reaction distance 
and braking di stance. respectively " 

It should be noted that stopping sight di stance ca lcul a ti ons in the 2004 AASI-ITO ·'G reen Book" assume an 
object height of two feet , a driver 's eye height of 3.5 feet , and a decelerat ion rate o f 11 .2 ft/s2 



Application of Access Criteria 

~--~~co,C~ ~~-i"\_~~co r--L .. f..-.... Access Connection Spacing ......\ .... r 

Edge of pavement versus centerline spacing 

TxDOT access spac ing between streets or driveways is meas ured from the two innermost edges of pavement, 
not from the driveway centerlines. 

Unsignal ized Spacing Criteria 

•• (T ) exas 
--- --

ii 
Other State Highways Minimum Connection Spacing 

Posted Speed (mph) Distance (ft) 

~ 30 200 
35 250 
40 305 
45 360 

>50 425 
Disbnces ¥ e for passeooer cari on levd gu,de. Thee d,sUnc;ll5 ~y be adJUsted f« downgrade:; 

uld/ors1gnlic;Jnttrucktraffic. 
WhenthesevakJesarenatattami11ble,refl!'TtothedEY1atJonprocei;s 

.·····*" 1 1-~(lf~ 

This is a table from TxDOT's Access Management Manual that illustrates the minimum spaci ng values for a 
given posted speed. It should be noted that these va lues are " minimums." They assume passenge r cars on leve l 
grade. When a grade is present and/or a s igni ficant truck traffic, these values should be adjusted accordingly. 



f Corner CI_E:arance 

• Based on stopping sight distance (Texas) 

• Where adequate space cannot be provided 
• May allow lesser spacing when shared 

access is allowed 
• Access may be allowed when no alternative 

exists, but at farthest location from 
intersection 

• Consideration given to right-in/right-out 
only operations 

We are all fami liar with small corner parcels (e.g., gas station, convenience stores) that do not have enough 
frontage to satisfy access spacing criteria. "Corner clearance" is the distance From the primary intersection to 
the corner parcel ' s first driveway. As noted in the TxDOT Access Management Manual, corner clearance is 
subject to AASHTO stopping sight distance . 

However, when adequate spacing can not be provided at the corner parcel, a couple of practica l suggestions can 
be made to mitigate the operational impacts of allowing access on the major street. Ideall y, access would only 
be allowed on the minor street; however, this is not always poss ible . 

Other practical suggestions include allowing a lesser spacing when shared access is allowed with an adjacent 
business in an effort to reduce the number of driveways; allowing the access, but at the farthest location from 
the intersection ( i.e., the fa r edge of the property line); or giving consideration to right-in/right-out only 
operations, which is best fac ilitated with the presence ofa raised median along the roadway . 

"'1 Signal ize~~~tersection Spacing 

• Consider within the functional design 

• Consider future signal locations when laying out , 

streets 

• Optimal and uniform signal spacing is essentia l if I 

efficient progression and appropriate speeds for , 

arterial streets are to be achieved 
:,~-~- .,,,4iF.f!;,.:;•""'' 

The spaci ng of s ignalized intersections require additional considerations beyond uns ignali zed streets and 
driveways. Spec ifica lly , these considerations include: 

•Functional design should still be considered . Ensuring the appropriate amount of access (signalized or 
unsigna lized) given the Functional classification of the roadway. 

•Future s ignal locations should be considered when streets are planned . Consider where fu ture signals 
may be warranted . Cons id er Future signal locations when locating open ings for ra ised medians also. 

•Effic ient s igna l progression is crucia l to minimize corridor delay: therefore , optimal and uniform s ignal 
spacing is des ired. 



t Signalizatio_n Variables 

• Roadway Speed and Traffic Volumes 

• Cycle Length and Offset 

• Signal Spacing 

• Effi ciency of Progression 

• Texas Manua l on Unifo rm Traffic Contro l Devices 

. •· .,... 
lr-~•o/11.,.......,. 

The idea l s igna li za tion alo ng a roadway is a timcti on of: 

•Roadway speed, traffi c vo lumes and turning movements; 

•S igna l cyc le length and s ignal offset; 

•S igna l spac ing; and 

•The e ffi ciency of progress ion. 

The Texas Manual on Uni fo rm Traffic Contro l Dev ices prov ides more detail on when s ignals are warranted . 

-ft Why Consi~er a Raised Median 

• Play critical ro le of operations and safety of 
roadway 

• Roadways whe re aesthetic cons ide rations a re 
a high priority 

.. *. 

Mult ilane roadways with a high level of 
pedestrian activity 

#TNM~o/~ 

Raised medians were previously introduced as an access management treatment. Raised medians pos itively 
separate oppos ite traffic flows along a roadway , and they play a critica l role in the operations and sa fety o f 
roadways . Raised medians also prov ide the opportu nity to incorporate aesthetic considerations (landscaping) 
into the roadway , and they prov ide a refuge for pedestrians. 



t When to C~nsid_er a Raised Median 

• High crash locations or where it is desirable to 
limit left turns to improve safety 

Clear safety benefit 

Studies shown later 

• When ADTs exceed 20,000 vpd 

The safety benefit of raised medians is clearly demonstrated in national research and in Texas studies . These 
studies will be presented later in this presentation . Limiting left turns reduces conflict opportunities along the 
roadway, which equates to reduced crashes. 

TxDOT's Roadway Design Manual indicates that raised medians should be considered when the average daily 
traffic (ADT) exceeds 20,000 vehicles per day. 

f Keep in ~~~~ .... 

Need adequate 
locations and width to 
handle U-turns 

Can nare intersections 
or use loons 
Jughandles/Ml U·tum 

Alternate routes to 
handle delivery truck 
traffic 

It is important to consider where and how U-turns will be handled with the installation ofa raised median . 
Raised medians restrict left-turn opportunities; therefore, U-turn movements must be considered in the des ign . 
Typically, three lanes of travel in each direction are needed to provide adequate space for U-turning vehicles. 
Alternatively, intersections can be fl ared to provide adequate space. Some states have developed unique 
treatments for successfully handling U-turns at mid-block locations. 

Trucks and delivery vehicles are another important consideration when installing raised medians. Alternate 
routes must exist for deliveries as large trucks may have difficulty negotiating U-tum locations. 



-ft Raised M-~~di.?n Openings 

...-----------, 
• Provide selected 

access 

• Consider directional 
openings to limit 
access 

• Considerations 
included in TxDOT 

,t· 

Roadway Design 
Manual 

lr-~•flln.,..._ 
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Photo courtesy City of Garland, TX 

Raised median openings prov ide selected le ft-turn maneuvers to/ from adjacent pro perti es. Full median 
openings allow for all ingress/egress maneuvers, whil e directi onal median openings allow se lected maneuvers. 
The photograph on this s lide shows a median opening which allows onl y le ft turns into the site, but does not 
allow le ft turns out of the s ite . 

TxDOT's Roadway Design Manual provides additional discuss ion on considerations rel ated to rai sed median 
openings. 

-ft Accelerat~on / Deceleration Lanes 

• For left and right turns 
• Include taper, storage lengths and 

accel/decel lengths 
• Auxi liary lane thresholds in the TxDOT 

Access Management Manual 

• TxDOT Roadway Design Manual should 
be used for designing acceljdecel lane 
lengths 

Acce lerat ion and deceleration lanes prov ide a re fu ge fo r left or ri ght turning traffic. They all ow fo r minim al 
disru ption of th rough vehicles by turning ve hicles. T he lanes inc lud e the necessary ta per, storage lengths and 
accelerati on and dece lerati on lengths. 

The TxDOT Access Management Manual provides thresholds based upon speed and volume to ident ify when 
an acce leration or deceleration lane should be considered. The TxDOT Roadway Design Manual prov ides 
des ign guidance for constructing acce leration and dece leration lanes. 



, Safety Sta_!istics and Studies 

The foll owing sections provide some basic safety stati sti cs, and also provide safety-related benefits from access 
management studies. 

f Safety 

• Reducing conflict points reduces crash 
potential 

• Approximately 50% of all crashes are 
intersection-related 
• Driveways are intersections too! 

• More than 3,500 people die in Texas 
crashes each year 

Safety is the primary benefit to implementing access management treatments. Access management trea tments 
reduce conflict po ints, w hich reduces crash potential. Approximately half of all cra shes occur at intersections, 
so reducing intersections with a raised median should red uce crashes . More than 3,500 people die in crashes 
each year in Texas . 



~Overview _ . 

• Studies: Crash Reductions of 30-70% 

, Depends on Conditions 

• Depends on Techniques 

• Every new access point increases the 
opportunity for crashes 

Studies show that access management treatments reduce crashes fro m 30 to 70 percent. The variab ili ty 
depends upon the conditions and techniques implemented . It is important to keep in mind that every new 
access point added to a roadway increases crash po tentia l; therefore, the red uction of these access points has a 
bene fi c ial affect. 

,ft Overview __ 

• SO to 55% related to intersections 

• 60% in urban areas 

• 40% in rural areas 

• Remember, driveways are intersect ions too 

Abo ut half of all crashes are re lated to intersect ions. In urban areas it is 60%, and in rural areas it is 40%. As 
always, keep in mind that driveways are intersections tool 
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This slide provides spec ific information for the years 2000 and 200 1 that rel ate to the number of crashes and 
economic costs. These data are provided by the Nat ional Highway Traffic Safety Admini stration (N HTSA). 

In 2001 , there were over 3,700 fatalities in Texas due to crashes. Texas has a higher fatality rate based on 
travel and population (shown in red) than the national average (shown in black) . The cost to Texas of these 
crashes was approximately $20 Billion in 2000. 

US 377 - High Access Density 

This graphic illustrates the number, location and type o f crashes along US 377 (Camp Bowie Boulevard) in Ft. 
Worth , Texas . This segment of US 377 is just south of l-30, and one can see there is a relatively high dens ity 
and the major streets intersect US 377 at skewed angles. This results in crashes located across the corridor at 
major intersecti ons and at mid-bl ock locati ons . This is in contrast to the next slide. 



US 377 - Low Access Density 
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This slide shows US 377 further south of the segment shown in the prior slide . Here the major intersections 
have been aligned at right angles to US 377, and access density is much lower than the prior slide . 
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A trend was de rived to ill ustrate the relati onship between access dens ity and crash rate . C learly, crash rate 
increases as access points per mile increase. 



I 
Raised Media n Installations 

-·-·1 
Before Crash Rate 
Median Access 

Corridor ADT1 Type Pre Post Abs. Diff 0/oD iff Dens 

Bus SH 6 41,000 TWLTL 4.3 1.8 -2.5 -58 54 

Loop 281 23,500 TWLTL 5.2 4.3 -0.9 -17 53 

71"-West 30,500 Undiv 3.8 2.5 -1.3 -34 27 

71o1 WC 29,500 Undiv 3.8 1.8 -2.0 -53 20 

us 385 10,600 Undiv 19.6 15.4 ·4.2 -21 so 
OtherS2 30,600 Varies 7.0 4.8 -2.2 -31 <9 

'ADTisthl!trafflcvolurneilltht"ifttr"conditionthJthJsthe raised rnedi&npresenl. 
=-This 5 a c~11son ol the .JVtill91t crash rate fo, all the comdors "before" .tnd "alter" the ~ised 
rr.di,inwu iruUMed. Nok that the "bdo,e"cond1tionwas typiully a TWI.Tl 

This graphic shows crash rate information before and after a raised median was install ed. The table also shows 
the corridor, ADT, the absolute difference in crash rates, the percent difference in crash rates, and the access 
density . The results indicate that a raised median resulted in between a 17 and 58 percent reduction 111 the crash 
rate. 

FM 518 C(2!!·idor Study 

. -- ,t· .,,..,.,.~,,,,~-
This graphic also shows a study from Texas that illustrates how conflict points are correlated wit h higher crash 
rates. Th is graphic is from a Corridor Access Management Plan of Flvl 518, which was lead by the Houston
Ga lves ton Area Council (H-GAC). 



, Stud ies Outside of Texas 

Similar studies of the safety impacts of access management treatments have been perfo rmed outs ide o f Texas 
as well. The next few slides highlight some of these studies. 

f National Studies (NCHRP 420) 
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Access Points per Mile 

This graphic is from NCH RP Report 420 mentioned prev iously. This graphic was deve loped fro m an exte nsive 
dataset o f 240 roadway segments with more than 37,500 crashes from th ro ughout the United S tates and 
Canada. The gra phic clearly indicates that as access po ints per mile increase, the ratio of crashes to 10 access 
points per mile increases. As an exa mple, if access po ints increase from 10 to 30, there is a 70% inc rease in the 
crash rate. 



Crash Rates 

Representative Crash Rates (Crashes per Million VMT) 
by Type of Median - Urban and Suburban Areas 

Median Type 

Total Access Two-Way Non 
Points per Mile Left-Turn Traversable 

(1) Undivided Lane Median 

<20 3.8 3.< 2.9 

20.01 ·40 7.3 5.9 5.1 

40.01·60 9.4 7.9 6.8 

>60 10.6 9.2 8.3 

Average Rate 9.0 6.9 5.6 

(1) Includes both SignaHzed and LnSignalized accez points . 

. *. 11,,..~atn~ 

This graphic is also from NCHRP 420. It illustrates that the non-traversable median (ra ised median ) has a 
lower crash rate than both undivided roadway segments and two-way left-turn lane (TWL TL) segments, 
irrespective of access points per mile. 

i Oregon C~-~e Study 
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Comparison of Access Connections Per Mile with 
Crashes per Mile on a Segment of US 101 in Oregon 

Source Lall, et al. 1996 
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In Oregon, the crashes per million veh icle-mil es of travel (MYMT) and access po ints per mile were meas ured 
along US 10 1. O ne can readily see that as the access po ints per mile increase, the crash rate tends to increase. 



Safety Photos: t Presentat!o~ Overview 

• Driveway Spacing and/or Consolidation 
• Corner Clearance 
• Signal Spacing 
• Median Treatments 
• Acceleration and Deceleration Lanes 
• Auxiliary Lanes 
• Freeway Frontage Roads 

I 
. 

• Arterial Frontage Roads 
• Summary 
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., Driveway Spacing and/or 
Consolidation 



Cross Access 

Cross Access Desired 



Cross Access 

-ft Cross Acc~~s 



Major Shared Access Poi nt 
for Big Box 

Major and Minor Access Points for 
1 

Big Box and Monument Sign 1 



I 
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i Cross Ac~~~s 

Cross Access 
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--ft Shared _~~cess Retrofit 

Limited Driveways and 
onument Signs 



Big Box with Limited Access 

I 

! 

I 
I 

~r1£S:;r.H/Qt, I 

Potentia Drive Conso i ation 
Cross Access 

' 

I 

• SH 191/42"d St - Odessa I 
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No Direct Access 
Big Box~~tail 

• SH 191/42"d St - Odessa 

Side Access for 
Big Box Retail 

! 

Jf . "'· 

• SH 191/42"d St @ Preston Smith Rd - Odessa 



Major Shared Access Point 

I 

I 
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Single Driveway Access 
for Fast Food 



Fast Food - Sing le Access 
Point 
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Fast Food with 3 Access Points 





~ Poor Driv~way Spacing 

i Better D~iveway Spacing 



• Multiple Access Points per Business ,.,.,.... -,:.·· """ 
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• Reduce Conflict Points 
• Increase Driveway 

Spacing 
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Undesirable Driveway Spacing 

Fast Food Restaurant 
With Limited Access 
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, Corner Clearance 

Corner Clearance 
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Corner Clearance 



Corner Clearance 



Corner Clearance 



Downstream Left-Turn Queue 
Backing Up Into Intersection 

TWLTL Conflicting Uses/ 

- I 
' I 



Corner Clearance 



t Corner Clear~~ce / Raised Median 1 

,,. 

I t Corner Cle.,,-ance 

~ 



What Are We Trying to Fix/Avoid? 

• Closed Access Points 
"'*. • Increase Driveway Spacing ,/..- ,, •.• 

1r-~o1n--- ..,.,,...- r.·. ";'.~;:;:')'"" 

Closed Access 
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I 
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9f Signal Spacing 

Signal Spacing and Directional 
Intersection 



..... t ____ S_ignal Spacing 

• Maintains Progression / Movement 

~r~~-..,~- ~[{fr.::;'·"~'" 

,. *" • Poor Signal Spacing 
Ir-a..-... .,,~-



'f Median Treatments 

___ ....... -
·--- ---



Raised Median 

Raised Median 



Raised Median/ Cross Access 
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Raised Median / Cross Access 





Raised Median in 
Advance of Development 



Raised Median in 
Advance of Development 

~ 
Two-way Left-Turn Lane Conflicts 



Raised Median - CBD 

Potential Access Management 
Undevelope_~_ ~and 

• Grandview Ave - Odessa 



Eckerds paid to install the concrete d irectional left turn . 



~ Safety - ~~9uce Conflict Points 

Safety - Reduce Crashes 



,.,,,._. • TWLTL Conflicti ng Uses 
~r-~.,,___ 

• Reduce Conflict Points & Congestion 
• I ncrease Driver Expectations 



Signage for Raised 

-::a,-----~-_e9ian Openings 

.,.... • Provides Direction to Adjacent Busines= t.~'.;m,,, .. IT-~-~ .......,.,........,1.,,1,11,1« 

Raised Median at 
Close Inter.section Spacing 



"Loon" 

Sometimes wider for two-stage turning maneuver (Salem, OR) 

"Two-stage" Loon 

Left-tum and then merge with traffic (New Jersey) 

~t":.a..-11<11n-.,,,,,- ~ .;r::].~;1,,1;.m 
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-ft Michiga~_ U-turn 

• Detroit, MI 



• Detroit, MI 

Safety Impacts 



Safety Impacts 

Landscaping and Pavers 



Maintaining Driveway Access 
During Construction 

I 
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Acceleration and Deceleration 
Lanes 

Turn Lanes 

• Separate Speeds and Create Safe Havens 



What Are We Trying to Fix/Avoid? 1 

_ ,.. • Speed Differentials 
11-~.,,~ 

Decel Lane and Architectura l 
Standards 



Architectural Standards 

Deceleration Lane 



Right-In/ Right-Out 
-ft with Qu~ue __ ~torage 

t Limited LE:_~~~h Deceleration Lane 

~ I 



I ~ . .---o_e_c_e1_1_A_c_c_e_1 _La_n_e_s __ __, 
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I. .,,.. • Colorado Springs, C 
1r-~,1o1 n..__ 

, Auxiliary Lanes 



Auxiliary Lane 

........ 
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Auxiliary LanE: _ 



Freeway Frontage Roads 

Driveways and Ramp 



Driveway - Ramp Spacing 

Development Without Frontage 
Roads 
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Corner Clearance on Frontage 
Road 

Driveway/Ramp Spacing and 
Right-In/Right Out 
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Access Spacing on Frontage Road 
and Home Depot Architecture 



Freeway Auxiliary Lane 
Transition 
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"""*. • Loop 250 - Midland 
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Corner Clearance on Frontage Road : 
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Driveway/Ramp Spacing 

Access Spacing on Frontage Road 

.. 



Limited Access on Frontage Road 

Mall Entrance - Proximity to 
Freeway Ramp 

I 
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Mall Entrance - Proximity to 
Freeway Ramp 

Mall Ingress and Egress on 
Frontage Road 



Mall Ingress and Egress on 
Frontage Road - Close Up 

~ · • Multiple Conflict Opportunities , , ...... 
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What Are We Trying to Fix/Avoid? 



No Frontage Roads - Access via 
City Streets 

• Detroit, MI 

No Frontage Roads - Access via 
City Streets 



, Arteria l Frontage Road 

Arterial Frontage Road 



Arterial Frontage Road 

Arterial Frontage Road 







Arterial Frontage Road/ Cross Access 

Arterial Frontage Road / Cross Access 



Arterial Frontage Road 
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,~- "-· • Bus IH 20 - Odessa 
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Arterial Frontage Road 

Intersection Spacing ,,.,,.... 
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., Summary 



Case Study Illustrating 
Access r:,'l-9~a._gement Opportunities 
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Resources (TxDOT Manuals) 
__ ,M'»<» A">.C >'»«~', 

1111 TxDOT Access Management Manual 
.. http:// manuals.dot. state. b<. us/ dynaweb/ coldesig/ acm 

11m rxDOT Roadway Design Manual 
., http://manuals.dot.state.tx.us/dynaweb/coldesig/rdw 

1111 Texas Manual on Uniform Traffic Control 
Devices 
w http://www.dot.state.tx.us/TRF/mutcd.htm 

.@ 

w Access Management Manual National Research Council, 
Transportation Research Board, Washington, D.C., 2003. 

m Impacts of Access Management Techniques. National 
Cooperative Highway Research Program Report 420, National 
Research Council, Washington, D.C., 1999. 

w Capacity and Operational Effects of Midb/ock left-turn lanes. 
National Cooperative Highway Research Program Report 395, 
National Research Council, Washington, D.C., 1997. 

Resources (TxDOT Research) 

• FrawleyhW.E., and W.L. Eisele. Summary of Access Management Benefits. 
Researc Rel)ort 4221-S. Texas Transportation Institute. College Station, 
Texas. April 2004. 

o Eisele, W.L, W.E. Frawley and C.M. Toycen. Estimating the Impacts of 
Access Management Tedmiques: Rna/ Results. Research Report 4221-2. 
Texas Transportation Institute. College Station, Texas. April 2004 . 

a Frawley, W.E. and W.L. Eisele. Investigation of Access Point Density and 
Raised Medians: Crash Analysis and Micro-simulation. Research Report 0-
4221-Pl. Texas Transportation Institute. College Station, Texas. October 
2004. 

a Frawley W.E. and W.L. Eisele. Access Management Guidebook for Texas. 
Research Report 4141-P3. Texas Transportation Institute. College Station, 
Texas. May 2004. 

~,,__.,,»--

Resources (National) 
,,.,,-.,,,,,._,,.,,,,.,""""""''""' '''"'' 

111 Access Management on Crossroads in the Vicinity of 
Interchanges. National Cooperative Highway Research 
Program Synthesis 332, National Research Council, 
Washington, D.C., 2004. 

111 Safety of U-turns at Unsignalized Median Openings. National 
Cooperative Highway Research Program Report S24, National 
Research Council, Washington, D.C., 2004. 

w Geometric Design of Highways and Streets. Fifth Edition. 
American Association of State Highway and Transportation 
Officials. Washington, D.C., 2004. 

~~d"Jlu..::;.:wa&;...» 



Safety and Mobility 

" Access Management can Provide 
Reasonable Access to Developments 

" Promote Local Government Partnerships 

This slide lists the three primary guiding principles that form the basis of why TxDOT is pursuing access 
management implementation. The first guiding principle is that access management improves safety and 
mobility. Secondly, properly implementing access management treatments can provide reasonable access to 
developments. Finally, TxDOT wishes to promote local government partnerships by implementing access 
management. Cooperation between local agencies (cities, counties) and TxDOT facilitates access management 
implementation and success. 

t' 4-Leg Intersec:tion Conflict Points 

1-----,Vehiculi1rC0nfloc1S 

~ 
<>1GCr::,lli>M; 
.i.ao.~ 
ti 61.l..•1•,111 ~-

As you can see in this figure, there are 32 conflict points in one intersection that has only one lane in each 
direction. This means there are 32 locations where vehicle paths either cross, diverge, or merge. Obviously, 
the number of conflict points increases at intersections with more than one lane in each direction. Further, this 
graphic only includes vehicle conflicts. The presence of bicyclists and/or pedestrians yield even more conflict 
opportunity with vehicular traffic. 



A three-leg intersection has only 9 conflict points, comparing to the previously mentioned 32 conflict points for 
a four-leg intersection. 

If a raised median is constructed at a four-leg intersection, the number of conflict points reduces from 32 to 4 
points. This can also be considered for a driveway, not just a cross-street, which yields two conflict points per 
driveway with a raised median. 



Functional Area of an Intersection 
(vs .. Physical Area) 

.;,~ Physical Area 
1 -o.i--.t:1r,--.,. {Red) 

This figure illustrates the difference between the physical area (shown in red) and the larger functional area of 
the intersection. This graphic shows the detail of what the functional area of the intersection includes along 
one leg of the intersection-namely, the queue (storage) length, deceleration length and perception-reaction 
time length. 

It is imperative to preserve access in the entire functional area of the intersection. Driveways allowed within 
the functiona l area will be negative ly influenced by the traffic operations (queues, sight distances) of the 
primary intersection. 

-ft: Applicatio~- ~~-Access Criteria 

Vl•"•I 
Block Ha'l.:a,d -= ---- ~-K--<=.:J _____ -c:::s __ _ 

I 1

1 

ul ~ 
Stopping Sight Distance Example 

(Discussion Paper #SC, Oregon DOT) 

1~0.--tl~ 

TxDOT bases minimum access spacing on AASHTO stopping sight distance. This grap hi c illustrates the use 
of AASHTO stopping sight distance for access spacing. This concept was first presented in the following 
manner by Robert Layton of Oregon State University in the development of Oregon DOT's spaci ng standards . 

Imagine that the middle driveway does not ex ist, and that only the first and third driveways are present. 
Assume that these remaining driveways are spaced according to stopp ing sight distance for the speed of the 
roadway . Therefore, vehicl es approaching the right-most driveway (after they pass the first driveway) have 
pl enty of time to perceive, react, and brake when faced with a potential hazard at the right-most driveway The 
hazard co uld include ve hicles queuing out into the street (as shown). Therefore, drivers would be reacting to 
the vehicle's brake lights, which represent the 2-foot object per AASHTO stoppi ng s ight distance . Because the 
driveways are spaced at stopp ing sight distance, upstream drivers have no problem see ing, reacting to , and 
braking for the queue at the downstream driveway . 

Now imagine there is a second (midd le) driveway inserted between the two driveways . Now the driveways are 
not spaced per stoppin g sight distance . Turning maneuvers at the middle driveway can cause a v isual block as 
turning vehicl es cross the sight line of upstream vehicles. In the event of a queue into the street at the third 
driveway, vehicles passing the first driveway would not have enough time to react and brake for such a queue 
at the third driveway if there is a visual block at the second (middle) driveway . 



Unsignalized Spacing Criteria 
(Texas) 

Other State Highways Minimum Connection Spacing 

Posted Speed (mph) Distance (ft) 

S. 30 
35 
40 
45 

2_50 

200 
250 
305 
360 
425 

Distances 3re for passenger cars on level grade. These distances may be adjusted ror downgr~de~ 
and/orslgnfflc,mttnlcktraffic. 

Whenthcse.Gl111:1iilrenot.attlilnable,ret'ertothedeviatlonpr~ 

,~~d~ 

This is a table from TxDOT's Access Management Manual that illustrates the minimum spacing values for a 
given posted speed. It should be noted that these values are "minimums." They assume passenger cars on level 
grade. When a grade is present andior a significant truck traffic, these values should be adjusted accordingly. 

·~~ Consider a Raised Median 

• High crash locations or where it is desirable to 
limit left turns to improve safety 

Clear safety benefit 
Studies shown later 

• When ADTs exceed 20,000 vpd 

The safety benefit of raised medians is clearly demonstrated in national research and in Texas studies. These 
studies will be presented later in this presentation. Limiting left turns reduces conflict opportunities along the 
roadway, which equates to reduced crashes. 

TxDOT's Roadway Design Manual indicates that raised medians should be considered when the average daily 
traffic (ADT) exceeds 20,000 vehicles per day. 



" Reducing conflict points reduces crash 
potential 

" Approximately 50% of all crashes are 
intersection-related 

Driveways are intersections too! 

More than 3,500 people die in Texas 
crashes each year 

Safety is the primary benefit to implementing access management treatments. Access management treatments 
reduce conflict points, which reduces crash potential. Approximately half of all crashes occur at intersections, 
so reducing intersections with a raised median should reduce crashes. More than 3,500 people die in crashes 
each year in Texas. 

t Overvlevv __ _ 

• Studies: Crash Reductions of 30-70% 

Depends on Conditions 

, Depends on Techniques 

Every new access point increases the 
opportunity for crashes 

Studies show that access management treatments reduce crashes from 30 to 70 percent. The variability 
depends upon the conditions and techniques implemented. It is important to keep in mind that every new 
access point added to a roadway increases crash potential; therefore, the reduction of these access points has a 
beneficial affect. 



50 to 55% related to intersections 

60% in urban areas 

40% in rural areas 

Remember, driveways are intersections too 

About half of all crashes are related to intersections. In urban areas it is 60%, and in rural areas it is 40%. As 
always, keep in mind that driveways are intersections tool 

This slide provides specific information for the years 2000 and 2001 that relate to the number of crashes and 
economic costs. These data are provided by the National Highway Traffic Safety Administration (NHTSA). 

In 2001, there were over 3,700 fatalities in Texas due to crashes. Texas has a higher fatality rate based on 
travel and population (shown in red) than the national average (shown in black). The cost to Texas of these 
crashes was approximately $20 Billion in 2000. 



t Safety ImP.a.~s - Texas 

• Texas Avenue - College Station 

• Crashes reduced by 50-67% 

a Severity of crashes decreased 
(evidenced by injuries) 

TKOOT Research Project 0-4221 
, ... ..... 
11-a.--d,,__.... 

Along Texas Avenue in College Station, crashes were reduced by 50-67% with the installation of a raised 
median . The severity of the crashes also decreased. This study is described in TxDOT Research Project 0-
4221 . 

US 377 - High Access Density 

This graphic illustrates the number, location and type of crashes along US 377 (Camp Bowie Boulevard) in Ft 
Worth, Texas. This segment of US 377 is just south of 1-30, and one can see there is a relatively high density 
and the major streets intersect US 377 at skewed angles. This resul ts in crashes located across the corrid or at 
major intersections and at mid-block locations. This is in contrast to the next slide. 



US 377 - Low Access Density 

This slide shows US 377 further so uth of the segment shown in the prior slide. Here th e major intersections 
have been aligned at right a ngles to US 377, and access density is much lower than the prior slide . 

t Ac~ess ~ensity and Cr~sh Rates 

.i.cusPo,nl~puM,l e 

A trend was de ri ved to illustrate the relationship between access density and cras h rate . Clearly, cras h rate 
increases as access points per mile increase. 



• Raised Median Installations 
- ~ -· 

l 
BefOl'"e Crash Rate 
Median Access 

Corridor ADP Type P,e Post Abs . Oiff 0/o Diff Dens 

Bus SH 6 41,000 .wm 4.3 1.8 -2.5 - 58 54 

Loop 281 23,500 .wm 5.2 4.3 -0.9 -17 53 

71 " West 30,500 Undlv 3.8 2.5 -1.3 -34 27 

71 <t WC 29,500 Undiv 3.8 1.8 -2.0 -53 20 

us 385 10,600 Undlv 19.6 15.4 -4.2 -21 so 
Others2 30,600 Varies 7.0 4.8 -2.2 -31 49 
1ADT is the traffic \'Olume in the ·an.,r· tondition th,t hu the r1l•cd medl,n present. 
lfhls b , comp,rbon of the ,...,,,9, tHs.11 ,,te For ,I the corrldon "bdorc· 1nd "1!tcr"the ra ised 
medi.n -s nstllUed. Ncite that~ "'bdorc · conddon ._, typk;ally , TW\.Tl 

This graphi c shows crash rate informat ion before and aft er a raised median was installed. The table a lso shows 
the corrid or, ADT, the absolute differe nce in cras h rates, the percent difference in crash rates , and the access 
density . The results indicate that a raised median resulted in between a 17 and 58 percent reducti on in the c rash 
rate. 

Thi s graphi c a lso shows a study from Texas that illustrates how confli ct points are correlated with higher crash 
rates. Th is graphi c is from a Corridor Access Management Plan of FM 518, whi ch was lead by the Ho usto n

Galveston Area Council (H-GAC). 



~ Oregon _Case Study 
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Comparison of Access Connections Per Mile with 
Crashes per Mile on a Segment of US 101 in Oregon 

Source Lall. ct al. 1996 

In Oregon , the crashes per million vehic le-miles of travel (MVMT) and access points per mile we re measured 
along US IO I . One can readily see that as the access points per mile increase, the crash rate tends to increase 

National Studies (NCHRP 420) 

! 

10 20 30 40 50 60 70 

Access Points per Mi le 

This gra phic is from NCHRP Report 420 , which was was developed from an extensive dataset of 240 roadway 
segments with more than 37,500 crashes from throughout the United States and Canada. The graphic clearl y 
indicates that as access points per mile increase, the ratio of crashes to IO access points per mil e increases As 
an exampl e, if access points inc rease from IO to 30, there is a 70% increase in the crash rate 



:;::, Crash Rates 
-· .,,,.,,,,,_..,,,,.~s, 

11 Representative Crash Rates (Crashes per MIiiion VMT) 
by Type of Median - Urban and Suburban Areas 

Median Type 

Total Acce,1 Two-Way Non 
Points per MIia Left-Tum Traversable 

(1) Undivided Lano Median 

<20 3.8 3.4 2.9 

20,01-40 7.3 5.9 5.1 

40.01-60 9.4 7.9 6.8 

>60 10.6 9.2 8.3 

Average Rate 9.0 6.9 5.6 

(1) Includes both slgnallzed and lilSl~alized access points. 

This graphic is also from NCHRP 420. It illustrates that the non-traversable median (raised median) has a 
lower crash rate than both undivided roadway segments and two-way left-tum lane (TWL TL) segments, 
irrespective of access points per mile. 



Mobility Impacts: 
Overviev1 

" Access Management Mobility 
Improvements 

"'Studies 

This presentation will focus ou the mobility benefits of access management treatments. National and Texas 
studies are described as a part of this presentation. 

Hierarchy of Roadways in a 
'tFunctionally Designed System 

: Functional Class 

f Freeway 

Access 

Increasing 
~'" Access 
.IJ'r-~ot~-

Major Arterial 

Minor Arterial 

Major Collector 

Minor Collector 

Local 

Cul-de-Sac 

Roadways are planned, designed and built to serve a primary function. As this graphic shows, the function of 
freeways and arterials are to provide movement, whereas collectors and local streets primarily provide access. 
It is imperative that the primary function of the roadways be maintained when roadways are built. Allowing 
too much access on arterials, for example, will degrade their operation and not allow them to function as 
planned. 



Hiera rchy of Roadways in a 

~~~!}:' Designed Sy~te,~ 

< ·, son.ecior 

' ' • ,o(;., HI.nor ) 

Major-+ 
Artedet 

Arterial Lotai Streets 

This photograph shows the hiera rchy of roadways in a functionally designed sys tem and how the roadways are 
connected to provide access and movement. 

-ft' What Is ~~portant When Driving? 

• Safety 

• Arriving On time (mobility) 

• Getting your (tax) dollars' worth 

A good ,vay to think about why we do access management is to think about what is important when driving. 
Arriv ing safe ly usua lly always tops the list, and the safety benefits of access management treatments are we ll 
documented. Mob ility , or the abil ity to arrive to a des tination on time, is important as we ll beca use users wa nt 
to fee l like the sys tem is reliable. Access management treatments can improve mob ility . Finally, motorists 
need to feel like they are ge tting their dol lars' worth . lfwe allow our roadways to become too cluttered with 
multip le access points , they may not function as initially planned, and we will not be gelling our tax dollars' 
worth . 



Safety and Mobility 

Access Management can Provide 
Reasonable Access to Developments 

., Promote Local Government Partnerships 

Thinking about the responses to the prior slide, TxDOT developed these three guiding principles for 
implementing access management in Texas. The first guiding principle is that access management improves 
safety and mobility. Secondly, properly implementing access management treatments can provide reasonable 
access to developments. Finally, TxDOT wishes to promote local government partnerships by implementing 
access management. Access Management is facilitated when there is a strong cooperative spirit between 
TxDOT and local agencies. 

Access Management 

"Safety and Mobility" 
Safety 

for Texas 

, Reducing conflict points reduces crash potential 

, ~ 50% of all crashes are intersection-related 
Driveways are intersections, too! 

, More than 3,500 people die in Texas crashes each 
year 

, Increase driver expectancy 

The first guiding principle is "safety and mobility." This slide discusses the "safety" aspects of this guiding principle. 
Access management treatments reduce the number of conflict points along a roadway, which, in turn, reduces crash 
potential. About half of all crashes are intersection-related, and about 3,500 people die in Texas crashes each year. 
Implementing access management treatments can improve the safety of our roadways. 



Access Management 
for Texas 

, Allow through traffic to move more 
efficiently (less "stop and go" traffic) 
Preserve roadway capacity (reduced delay) 
Separate speed differentials 
Less braking and hard acceleration 
Reduce fuel consumption/emissions 

On the "mobility" side of this guiding principle, it is important to note that access management treatments allow through 
traffic to move more efficiently (i.e., there is less "stop and go" traffic). We can preserve through-movement capacity 
with the construction of acceleration and deceleration lanes, which separate speed differentials The smoother roadway 
operation created by access management treatments leads to less braking and hard acceleration and subsequently reduced 
fuel consumption/emissions. 

Access Points and Free-flow Speed 
Access Points and Free-flow Speed 

Access points per 
mile 

0 

10 

20 

30 

40 or more 

Reduction in free-flow 
speed, mph 

0.0 

2.5 

5.0 

7.5 

10 

National research in National Cooperative Highway Research Program (NCHRP) Report 420 Impacts of Access 
Management illustrates that as the access points (signalized and unsignalized) per mile increases, there is a reduction in 
the free-flow speed along a roadway. 



Percentage Increase in 
Travel Times as Signal Density Increases 

Signals per Percent Increase in Travel Times 
Mile (compared with 2 signals per mile) 
2.0 

3.0 
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16 
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This table is also documentation from NCHRP Report 420. It indicates that as signal density increases, there is an 
increase in travel times. For example, going from 2 signals per mile to 4 signals per mile can cause a 16 percent increase 
in travel time. 

Mobility Provides Economic 
Impacts 

Market area is 
important to business 
success 
, Reduction of travel 

speeds means smaller 
market areas 

This slides illustrates the important connection between mobility and economic impacts. Imagine that the outer 
line represents the market share at 45 mph for a grocery store located in the middle of this urban area. If speeds 
are degraded along the corridors leading to the store to 30 mph, the market area shrinks to that shown by the 
dashed line. Speeds can be reduced by not practicing good access management. 



by Treatment 

Unsignalized Spacing 

Signalized Spacing 

Raised Medians 

Acceleration / Deceleration Lanes 

There are numerous access management treatments. The four most common treatments are listed on this slide. 
These include unsignalized or signalized spacing, raised medians, and acceleration or deceleration lanes. One 
method, or a combination of methods, can be used. 

1

.

1

1 ~ Unsignalized Access 

" Engineering considerations: 
" Functional intersection area 

AASHTO guidance 

Stopping sight distance 

, Intersection sight distance 

e Case-by-case 

" No cookbooks allowed' 

There are several engineering considerations when spacing unsignalized access points. These considerations 
include the functional area of the intersection, guidance from the American Association of State Highway and 
Transportation Officials (AASHTO), stopping sight distance, and intersection sight distance. 

Access management treatment implementation is not a cookbook process. Each corridor must be evaluated on 
a case-by-case basis as different treatments and techniques may require additional considerations from corridor 
to corridor or region to region. For example, prior to installing raised medians, truck traffic and deliveries must 
be evaluated to ensure there are adequate alternate routes to handle truck deliveries. This will be discussed 
further in a later section of this presentation. 



J' Signalized Int~rsection Spacing 

• Consider within the functional design 

• Consider future signal locations when laying out 

streets 

• Optimal and uniform signal spacing is essential if 

efficient progression and appropriate speeds for 

arterial streets are to be achieved 

The spacing of signalized intersections require additional considerations beyond unsignalized streets and 
driveways. Specifically, these considerations include: 

• Functional design should still be considered. Ensuring the appropriate amount of access (signalized or 
unsignalized) given the functional classification of the roadway. 

•Future signal locations should be considered when streets are planned. Consider where future signals 
may be warranted. Consider future signal locations when locating openings for raised medians also. 

•Efficient signal progression is crucial to minimize corridor delay; therefore, optimal and uniform signal 
spacing is desired. 

Signalization Variables 

• Roadway Speed and Traffic Volumes 

• Cycle Length and Offset 

• Signal Spacing 

• Efficiency of Progression 

• Texas Manual on Uniform Traffic Control Devices 

The ideal signalization along a roadway is a function of: 

•Roadway speed, traffic volumes and turning movements; 

•Signal cycle length and signal offset; 

•Signal spacing; and 

•The efficiency of progression. 

-~=t.i/;,.),! 

The Texas Manual on Uniform Traffic Control Devices provides more detail on when signals are warranted. 



\ Why C~~~ider a Raised Median 
!; 

Play critical role of operations and safety of 
roadway 

" Roadways where aesthetic considerations are 
a high priority 

~ Multilane roadways with a high level of 
pedestrian activity 

Raised medians were previously introduced as an access management treatment. Raised medians positively 
separate opposite traffic flows along a roadway, and they play a critical role in the operation and safety of 
roadways. Raised medians also provide the opportunity to incorporate aesthetic considerations ( e.g., 
landscaping) into the roadway, and they provide a refuge for pedestrians. 

I 
I 

I 

I 

High crash locations or where it is desirable to 
limit left turns to improve safety 

Clear safety benefit 

Studies shown later 

When ADTs exceed 20,000 vpd 

The safety benefit of raised medians is clearly demonstrated in national research and in Texas sh1dies. 
Limiting left turns reduces conflict opportunities along the roadway, which equates to reduced crashes. 

TxDOT's Roadway Design lvfanual indicates that raised medians should be considered when the average daily 
traffic (ADT) exceeds 20,000 vehicles per day. 



t Keep in ~~nd .... Delivery Mobility 

• Need adequate locations ---...--"T"--. 
and width to handle U
turns 

Can flare intersections or 
use loons 
Jughandles/MI U-turn 

• Alternate routes to 
handle delivery truck 
traffic 

It is important to consider where and how U-turns will be handled with the installation of a raised median . 
Raised medians restrict left-turn opportunities; therefore, U-turn movements must be considered in the des ign. 
Typica lly, three lanes of travel in each direction are needed to provide adeq uate space for U-turning vehicles. 
Alternatively, intersections can be flared to provide adequate space. Some states have developed unique 
treatments for successfully handling U-turns at mid-block locations. Subsequent slides present these methods 
in more detail. 

Trucks and delivery vehicl es are another important consideration when installing rai sed medians. Alternate 
routes must exist for deliveries as large trucks may have difficulty negotiating U- turn locations. 

It Acceleration/ .Deceleration Lanes 

• For left and right turns 

• Include taper, storage lengths and 
accel/decel lengths 

• Auxiliary lane thresholds in the TxDOT 
Access Management Manual 

• TxDOT Roadway Design Manual should 
be used for designing accel/decel lane 
lengths 

Accelerat ion and deceleration lanes provide a refuge for left or ri ght turning traffic . They allow for minimal 
disruption of through vehicles by turning veh icles. The lanes include the necessary taper, storage lengths and 
acceleration and deceleration lengths. 

The TxDOT Access Management Manual provides thresholds based upon speed and vo lume to ident ify when 
an acceleration or dece leration lane should be considered . The TxDOT Roadway Design Manual provides 
des ign guidance for construct ing accelerat ion and deceleration lanes. 



Texas Studies 

The following slid es describe research findings that relate to the mobility aspects of access management 
treatments 

Micro-simulation Operational 

~sis 

• lnve~tigate the impacts of 
raised median installation and 

driveway density by traffic ~ ' 
volume 
• 3 case studies . 

• 3 theoretical corridors 

Selecting a micro-simulation 
tool for access management 
alternatives analysis 
, Input and output characteristics ' ,... 

~T-~"~n--

TxDOT sponsored a research project that investigated the impacts of ra ised median insta llation and driveway 
density by traffic vo lume along three case studies and three theoreti cal co rridors. In addition , the research 
identified input and output characteristics an analyst shou ld look for when se lecting a micro-simulation tool for 
evaluating access management treatm ents. 



9l Methodolo_gy 

• 3 case studies and 3 theoretica l 
corridors 

• Three simulation runs of each traft 
volume 
c Each run provides a random estimate of tt 

measure 

.. Analyzed peak hour 

Three case studies and three theoretica l corridors were analyzed. Three s imulation runs were performed fo r 
each tra ffi c volume. The peak hour was analyzed, and it is important to note that each run of the micro
simulation represents a random estimate of the perfo rmance measures (e .g., trave l time) inves tigated. 

The reduction in conflict points, trave l time, speed and delay were analyzed. Through vehicle trave l time and 
speeds were measured along w ith system delay using the V ISS IM micro-simulation mode l. 

-ft Methodol~9-y 

• Reduction in confi ict points, travel 
time, speed and delay were 
analyzed 
• Travel time and speed of vehicles traversit 

the corridor 

System delay 

• Used VISSIM model 

Three case studies and three theoretica l corridors were analyzed. T hree s im ulation runs were pe rfo nned for 
each tratlk vo lu me. T he peak hour was analyzed , and it is important to note th at each ru n of the micro
s imul ation represen ts a rando m estimate o f the perfo rmance measures (e.g., travel tim e) investiga ted . 

The red uct ion in conflict po ints, travel time, speed and de lay were analyzed. Through ve hicle trave l t ime and 
speeds we re measured along with system de lay using the VISS IM micro-s imulati on model. 



Three Case Studies 
•:~ (Characteristics) 

''. ____ ........... ""'""'"""· 

Signals per Median 
Corridor Mile/Access Opening 
Length Points per Spacing 

Location (miles) Mile (feet) 
Bryan, 0.66 3.0 / 91 690 to 1,320 
Texas 

Temple, 0.71 5.6 / 66 350 to 850 
Texas 

Tyler, 1.47 4.1 /46 500 to 1,500 
Texas 

Number 
of Lanes 

Each 
Direction 

2 

2 

3 

This slide shows the key characteristics of the corridors studied. Each location has a two-way left-turn lane 
(TWL TL) in the existing condition. 

:,1.111 Texas Case Studies (Results) 11J: -·--··· ....... . 

Location 

Bryan, 
Texas 

Temple, 
Texas 

Tyler, 
Texas 

Percent 
Difference Estimated Estimated 
in Conflict Existing Future 

Points ADT ADT 

-60 

-56 

-60 

Future 
Porcent 

Difference in 
Travel Time 

future Actual 
Difference in 
Speed (mph) 

• Large reduction in conflict points \Mth raised median installation 

The research team initially investigated the absolute reduction in the number of conflict points along each 
corridor by installing a raised median. As shown here, it resulted in an approximately 60 percent reduction in 
conflict points for all corridors. 



i;• Texas Case Studies (Results) 
'Tl? 

Percent Future 
Difference Estimated Estimated Percent Future Actual 
in Conflict Existing Future Difference in Difference in 

Location Points ADT ADT Travel Time Speed {mph) 

Bryan, -60 18,200 21,800 
Texas 48,000 

Temple, -56 13,300 16,000 
Texas 

Tyler. -60 24,400 29,300 
Texas 48,000 

1:1 Lower ADT is "existing +20%tt 

~ Higher volume selected for further analysis 

The research team investigated a 20% increase in the existing average daily traffic (ADT) values. For the 
Bryan and Tyler corridors, the research team also looked at a higher ADT level. 

I 
(Results) 

Percent Future 
Difference Estimated Estimated Percent Future Actual 
In Conflict Existing Future Difference in Difference in 

Location Points ADT ADT Travel Time Speed (mph) 

Bryan, -60 18,200 21,800 -11 2 (increase) 
Texas 48,000 -38 7 (increase) 

Temp!e, -56 13,300 16,000 1 (decrease) 
Texas 

Tyler, -60 24,400 29,300 2 <1 (decrease) 
Texas 48.000 57 6 (decrease} 

.. Case.specific results 
:ti Function of traffic patterns, median opening locations, etc. 

This slide clearly indicates that the results are case specific. The results were within I or 2 mph for the lower 
ADT level. At the higher ADT level in Bryan, there was a 7 mph increase in speed. At the higher ADT level in 
Tyler, there was a 6 mph decrease in speed. It is hypothesized that the 7 mile per hour difference in Tyler was 
due to the relatively long median opening spacing in some places (up to 1,500 feet). 

These results provide, at best, a cursory estimate of potential mobility impacts because of the limited number of 
runs and the limited number of geometric considerations investigated, particularly median opening spacings. 
While the simulation model was calibrated to existing corridor travel time conditions, evaluating future traffic 
patterns and operational impacts in the micro-simulation environment can be difficult, especially because these 
results are based upon nearly a doubling of the traffic levels. Traffic patterns, median opening locations, large 
trip generators, traffic demand, origin-destination patterns, etc. all affect the micro-simulation results and these 
elements can be difficult to estimate in a future environment. 



Theoretical Scenarios 
,,111 (Charac!~Tistics) 
I, Number 

of Lanes 
Theoretical Median in Each Number of 

Corridor Treatment Direction Driveways 

Scen,mo 1 TWLTL & 
18 

Raised 

Scenario 2 
TWLTL 

42 
Raised 

TWLTL 
Scenario 2 42 

Raised 

TWLTL 
Scenario 3 84 

Raised 

Raised 
Driveway Median 
Spacing Opening 

{feet} Spacing (feet) 

660 660 

330 660 

330 660 

165 660 

m !TE tnp generatton used, and dnveways across from each other 

I 

In addition to the "real" case studies from Tyler, Temple and Bryan, the research team also investigated three 
theoretical scenarios which varied the number of lanes in each direction, the number of driveways and 
driveway spacing from scenario to scenario. The raised median opening spacing was kept at 600 feet (1/8 of a 
mile). 

The Institute of Transportation Engineers (!TE) Trip Generation manual was used to approximate typical land 
uses along the corridor, and driveways were placed directly across from each other. 

Theoretical Scenarios 
l m (Characteristics) 

"'ii; Theoretfcal Estimated Future Future Percent Difference! futum Actual Difference 
Corridor ADT in Travel Time in Speed (mph) 

Scmvuio 1 

Sc<in~rio 2 
(2hmrn) 

.Scen;irio2 
(3 l~m:~) 

18,000-28,000 

18,000 

23,000 

28,000 

18,000 

23,000 

28,000 

48,000 

18,000 

23,000 
Si:sn,mo3 

(Jlan,:,sand 28,000 
h1gh1>rdnvew;iy 33,000 

d,ms1ty) l----3-8_0-00-+--------1-------, 

48,000 

This slide illustrates the range of ADT values that were investigated. 



Theoretical Scenarios 
,,, (Characteristics) 

Th1mre!ical 
Corridor 

Estlmated Future Future Percent Difference Future Actu.-t Difference 
ADT ·,n Travel Tlmr. in Speed (mph) 

18,000-211,000 Not Applicable Not App~cabl<l 

18,000 <1 (d6crease) 
Seen.aria 2 
{2 laM:;) 

S~nario2 
(31:,nas} 

23,000 2 {d<1cn,a1n) 

28,000 6 (decr"ase) 

18,000 2 (decrease) 

23,000 2 (decrease) 

28,000 11 3 (decrease) 

48,000 9 (d<1crtHrne) 

18,000 2 (d"crease) 

sc.,nmio 3 23,000 <1 {decrea~e) 

(3 lanes and 23,000 <1 (docreas,;,) 

higher driv!!way JJ,000 2 (decr<'il~o) 
don3ity) l-----"'=i-------:+------'=="'-

J8,000 6 (decrease) 

48,000 10 J (decrmm,) 

The results of the analysis showed that, on average, there was a 3 mph decrease in speeds for the corridors and 
scenarios investigated. As previously mentioned, this simulation provides a cursory estimate of anticipated 
impacts, snbject to the numerous operational and geometric assumptions used in the micro-simulation models, 
and the limited number of micro-simulation runs performed. 

are case-specific 
m Caution should be used when 

general'lzing access management 
impacts across corridors 

• Function of: traffic volumes, driveway 
density, weaving (o-d patterns). 
median opening location and density, 
decel lane length, signal coordination, 
speed distribution, driver behavior, etc. 

" Micro-simulation allows detailed 
corridor analysis 

·'·"''*" 77.._.~""'~ 

The results of the micro-simulation analysis are very corridor specific. Caution should be used when 
generalizing access management impacts across corridors because actual impacts will be a function of traffic 
volumes, driveway density, weaving, origin-destination (0-D) patterns of vehicles, median opening location 
and density, deceleration lane length, signal coordination, speed distribution, driver behavior, etc. 

Micro-simulation allows a detailed corridor analysis, but the micro-simulation should be calibrated to field 
conditions, and it is time consuming to get complete input data to run a micro-simulation model. 

While the results provide some mobility estimates, future work is needed that investigates a wider range of 
operational and geometric conditions with more micro-simulation runs. Analysts studying a specific corridor 
for improvement with access management treatments should ensure the range of operations and geometric 
conditions are represented, that an adequate number of runs are performed, and that the model is calibrated to 
field conditions. 



Micro-simulation 
~, Conclu~i-~2!houghts 

Where observed, relatively small 
increases in travel time are likely offset 
by the well-documented increase in 
safety 
, Texas (4221-2 research report) 
, NCHRP 395, NCHRP 420 

" Must coordinate access management 
analysis needs with micro-simulation tool 
selection 

jj'.'!:-.~n~- _/~f':;~1,:;''""" 

Where observed, the relatively small increases in travel time observed in this study are likely offset by the well
documented increase in safety when implementing access management treatments (particularly raised medians 
and driveway consolidation). This is evidenced in TxDOT research report 4221-2, which includes this micro
simulation analysis as well, and it is also well documented in NCHRP Report 420. 

Finally, one must coordinate access management analysis needs with micro-simulation tool selection. 



Mobility Im pacts: 

·~~· Presentation Overview 
~. 

m Access Management Mobility 
Improvements 

Studies 

This presentation will focus on the mobility benefits of access management treatments. National and Texas 
studies are described as a part of this presentation. 

Hierarchy of Roadways in a 

'::!R,,----.... J· ••• o .... e .... signed System 
Functional Class 

Increasing 
,.0:;;*"' Access 
Jl'Tr..<.m~ar~ 

Freeway 

Major Arterial 

Minor Arterial 

Major Collector 

Minor Collector 

Local 

Cul-de.Sac 

Roadways are planned, designed and built to serve a primary function. As this graphic shows, the function of 
freeways and arterials are to provide movement, whereas collectors and local streets primarily provide access. 
It is imperative that the primary function of the roadways be maintained when roadways are built. Allowing 
too much access on arterials, for example, will degrade their operation and not allow them to function as 
planned. 



Hierarchy of Roadways in a 
-ft Functional!y Designed S~st~m 

..... 
Minor 
Arteriaf 

.JCOllector , 

' · . ~ 
l ocal Streets ... 

Freeway 

This photograph shO\\ S the hierarchy of roadways in a functionall y des igned sys tem and how the roadwai s are 
connected to provide access and movement. 

-ft What Is I~portant When Driving? 

• Safety 

• Arriving On time (mobi lity) 

• Getting your (tax) dollars' worth 

A good way to think about why we do access management is to think about what is im port ant when dri ving 
Arriving safely usually always tops the list, and the safety benefits of access management trea tments are we ll 
documented. Mobi lity , or the abi li ty to arrive to a destination on time, is im portant as we ll because us<:rs want 
to fee l like the system is reliable. Access management treatments can improve mobility . Finall y, motori sts 
need to fee l like they are getting their dollars ' wo rth . l f we allow our roadways to become too cluttered with 
multiple access points, they may not function as initially planned, and we will not be gett ing our tax do ll ars' 
worth. 



Safety and Mobility 

" Access Management can Provide 
Reasonable Access to Developments 

Promote Local Government Partnerships 

This slide lists the three primary guiding principles that form the basis of why TxDOT is pursuing access 
management implementation. The first guiding principle is that access management improves safety and 
mobility. Secondly, properly implementing access management treatments can provide reasonable access to 
developments. Finally, TxDOT wishes to promote local government partnerships by implementing access 
management. Cooperation between local agencies ( cities, counties) and TxDOT facilitates access management 
implementation and success. 

Access Management 
Guiding Principlc:s for Texas 

"Safety and Mobility" 
·, Safety 

• Reducing conflict points reduces crash potential 

• ~ 50% of all crashes are intersection-related 
Driveways are intersections, too! 

• More than 3,500 people die in Texas crashes each 
year 

• Increase driver expectancy 

The first guiding principle is "safety and mobility." This slide discusses the "safety" aspects of this guiding principle. 
Access management treatments reduce the number of conflict points along a roadway, which, in turn, reduces crash 
potential. About half of all crashes are intersection-related, and about 3,500 people die in Texas crashes each year. 
Implementing access management treatments can improve the safety of our roadways. 



Access Management 
Guiding_Priricip!es for Texas 

"Safety and Mobility" 
Mobility 

Allow through traffic to move more 
efficiently (less "stop and go" traffic) 
Preserve roadway capacity (reduced delay) 
Separate speed differentials 
Less braking and hard acceleration 

, Reduce fuel consumption/emissions 

On the "mobility" side of this guiding principle, it is important to note that access management treatments allow through 
traffic to move more efficiently (i.e., there is less "stop and go" traffic). We can preserve through-movement capacity 
with the construction of acceleration and deceleration lanes, which separate speed differentials. The smoother roadway 
operation created by access management treatments leads to less braking and hard acceleration and subsequently reduced 
fuel consumption/emissions. 

Access points per 
mile 

0 

10 

20 

30 

40 or more 

Speed 

Reduction in free-flow 
speed, mph 

0.0 

2.5 

5.0 

7.5 

10 

National research in National Cooperative Highway Research Program (NCHRP) Report 420 Impacts o[Access 
Afanagement illustrates that as the access points (signalized and unsignalized) per mile increases, there is a reduction in 
the free-flow speed along a roadway. 



,:,J. Travei Time and Signal Density 

1: Percentage Increase in 
Travel Times as Signal Density Increases 

Signals per Percent Increase in Travel Times 
Mile (compared with 2 signals per mile) 
2.0 0 

3.0 9 
4.0 16 
5.0 23 

6.0 29 

7.0 34 

8.0 39 

This table is also documentation from NCHRP Report 420. It indicates that as signal density increases, there is an 
increase in travel times. For example, going from 2 signals per mile to 4 signals per mile can cause a 16 percent increase 
in travel time. 

Mobility Provides Economic 

Market area is 
important to business 
success 
, Reduction of travel 

speeds means smaller 
market areas 

This slides illustrates the important connection between mobility and economic impacts. Imagine that the outer 
line represents the market share at 45 mph for a grocery store located in the middle of this urban area. If speeds 
are degraded along the corridors leading to the store to 30 mph, the market area shrinks to that shown by the 
dashed line. Speeds can be reduced by not practicing good access management. 



The following slides describe research findings that relate to the mobility aspects of access management 
treatments. 

(Results) 

Percent Future 
Difference Estimated Estimated Percent Future Actual 
in Conflict Existing Future Difference in Difference in 

Location Points ADT ADT Travel Time Speed (mph) 

Bryan, -60 18,200 21,800 -11 2 (increase) 
Texas 48,000 -38 7 (increase) 

Temple, -56 13,300 16,000 1 (decrease) 
Texas 

Tyler, -60 24,400 29,300 2 <1 {decrease) 
Texas 48,000 57 6 (decrease) 

u Case-specific results 
"' Function of traffic patterns. median opening locations, etc. 

This slide clearly indicates that the micro-simulation results are case specific. The results were within I or 2 
mph for the lower ADT level. At the higher ADT level in Bryan, there was a 7 mph increase in speed. At the 
higher ADT level in Tyler, there was a 6 mph decrease in speed. It is hypothesized that the 7 mile per hour 
difference in Tyler was due to the relatively long median opening spacing in some places (up to 1,500 feet). 

These results provide, at best, a cursory estimate of potential mobility impacts because of the limited number of 
runs and the limited number of geometric considerations investigated, particularly median opening spacings. 
While the simulation model was calibrated to existing corridor travel time conditions, evaluating future traffic 
patterns and operational impacts in the micro-simulation environment can be difficult, especially because these 
results are based upon nearly a doubling of the traffic levels. Traffic patterns, median opening locations, large 
trip generators, traffic demand, origin-destination patterns, etc. all affect the micro-simulation results and these 
elements can be difficult to estimate in a future environment. 



Theoretical Scenarios 
(Charact_~lstic?) 

Number Raised 
of Lanes Driveway Median 

Theoretical Median in Each Number of Spacing Opening 
Corridor Treatment Direction Driveways (feet} Spacing (feet) 

Scenario 1 TWLTL & 
18 660 

Raised 

Scenario 2 
TWLTL 

42 330 
Raised 

Scenm10 2 
TWLTL 

42 330 
Raised 

Scenario 3 
TWLTL 

84 
Raised 

;f;.hif.,,lTE trip generation used, and driveways across from 

,ITer~0t1~atn~ 

In addition to the "real" case studies from Tyler, Temple and Bryan, the research team also investigated three 
theoretical scenarios which varied the number of lanes in each direction, the number of driveways and 
driveway spacing from scenario to scenario. The raised median opening spacing was kept at 600 feet (1/8 of a 
mile). 

The Institute of Transportation Engineers (!TE) Trip Generation manual was used to approximate typical land 
uses along the corridor, and driveways were placed directly across from each other. 

Theoretical Scenarios 
( Cha racteristlcs) 

··@ill Theonetical 
Corridor 

Scenario 1 

ScenJrio 2 
{21ane6) 

Scenario2 
(3 !lines) 

SccnarioJ 

Est1ma.ted Future Future Percent Difforenc~ Future Actual Difference 
ADT In Tro1vel lime ln Speed (mph) 

18,000-28,000 NotApplicabla No!Appl1cable 

23,000 2 (decre:i~e) 

28,000 31 3(d,?crease) 

18,000 2 (d!!<:rm1se) 

23,000 2(decr.,alsel 

28,QQQ J (d<11Cfl:!31l!l) 

48,000 9(decn.1150J 

16,000 2(decre'l5l!) 

23,000 <1 {dncn,;1~e) 

(3/anoi:nnd 28.000 <1(decrease) 

h,gh~r drivw,v:.y 33,000 2 (de1crnase) 
density) f---------3-S.O-OO l------22-+-----,~,,-,0-,-,,-j,) 

48,000 10 3{decraase) 

The results of the analysis showed that, on average, there was a 3 mph decrease in speeds for the corridors and 
scenarios investigated. As previously mentioned, this simulation provides a cursory estimate of anticipated 
impacts, subject to the numerous operational and geometric assumptions used in the micro-simulation models, 
and the limited number of micro-simulation runs performed. 



Concluding Thoughts 

• Results from raised median installation 
are case-specific 

• Caution should be used when 
generalizing access management 
impacts across corridors 

• Function of: traffic volumes, driveway 
density, weaving (o-d patterns), 
median opening location and density, 
decel lane length, signal coordination, 
speed distribution, driver behavior, etc. 

• Micro-simulation allows detailed 
corridor analysis ,,..,,,... 

,lratm~1tr1t~~ 

The results of the micro-simulation analysis are very corridor specific. Caution should be used when 
generalizing access management impacts across corridors because actual impacts will be a function of traffic 
volumes, driveway density, weaving, origin-destination (0-D) patterns of vehicles, median opening location 
and density, deceleration lane length, signal coordination, speed distribution, driver behavior, etc. 

Micro-simulation allows a detailed corridor analysis, but the micro-simulation should be calibrated to field 
conditions, and it is time consuming to get complete input data to run a micro-simulation model. 

While the results provide some mobility estimates, future work is needed that investigates a wider range of 
operational and geometric conditions with more micro-simulation runs. Analysts studying a specific corridor 
for improvement with access management treatments should ensure the range of operations and geometric 
conditions are represented, that an adequate number of runs are performed, and that the model is calibrated to 
field conditions. 

Micro-simulation 
:::,,.1concluding T~~ughts 

• Where observed, relatively small 
increases in travel time are likely offset 
by the well-documented increase in 
safety 
• Texas (4221-2 research report) 
• NCHRP 395, NCHRP 420 

• Must coordinate access management 
analysis needs with micro-simulation tool 
selection 

Where observed, the relatively small increases in travel time observed in this study are likely offset by the well
documented increase in safety when implementing access management treatments (particularly raised medians 
and driveway consolidation). This is evidenced in TxDOT research report 4221-2, which includes this micro
simulation analysis as well, and it is also well documented in NCHRP Report 420. 

Finally, one must coordinate access management analysis needs with micro-simulation tool selection. 
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Mobility Photos: 
Presentation Overview 

• Driveway Spacing and/or Consolidation 
• Corner Clearance 
• Signal Spacing 
• Median Treatments 
• Acceleration and Deceleration Lanes 
• Auxiliary Lanes 
• Freeway Frontage Roads 
• Arterial Frontage Roads 
• Summary 
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Major Shared Access Point 
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• Multiple Access Points per Business 
=~·· ~f,'J;,";po,tatian IT---~,:#~ _,,,,,,,.Jal ,,,&IJlltfC 

Undesirable Driveway Spacing 

What Are We Trying to Fix/ Avoid? 

• Reduce Conflict Points 
• Increase Driveway 

Spacing 

.. 

Fast Food Restaurant 
With Limited Access 
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Downstream Left-Turn Queue 
Backing Up Into Intersection 
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Safety - Reduce Crashes 
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\ Medians 

• Reduce Conflict Points & Congestion 
• Increase Driver Expectations .. 
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"Two-stage" Loon 
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i. Michigan U-turn 

• Detroit, MI 
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Acceleration and Deceleration 
Lanes 

What Are We Trying to Fix/ Avoid? 
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Architectural Standards 
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Freeway Frontage Roads 

Driveway - Ramp Spacing 
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Corner Clearance on Frontage 
Road 
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Access Spacing on Frontage Road 
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Freeway Auxiliary Lane 
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Limited Access on Frontage Road 
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Mall Entrance - Proximity to 
Freeway Ramp 

~
~·,.,,,., 

,.. __,;:: Tmt~Spor18t10fl 
...... ,u~Wutc 

Mall Entrance - Proximity to 
Freeway Ramp 

,..J • 
li-._at_ 

,,,; n 
~ Trai1Spw1atin11 

..itlf{r.,,.. lnt'l.iM.<' 

Mall Ingress and Egress on 
Frontage Road 

~~d1>' .............. ~

.:rc.-a.s 
,.. ~ rra :1sporiarJoo 
........- ln$'l1111tc 



Mall Ingress and Egress on 
Frontage Road - Close Up 
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No Frontage Roads - Access v ia 
City Streets 

• Detroit, MI ~· I T---tl~ 

Arterial Frontage Road 

~
..,,.,,,.. 

~ ~ 1Ntl1_$P<U1Htion 
....., 1ns.r1w1c 

.. 

No Frontage Roads - Access via 
City Streets 

• Detroit, MI 

~

-~rc.w11s 
,,,.. .,;;:: fUJ'tJSf)Off.afJOO 
....,1ns.1Jtvtc 

Arteria I Frontage Road 

~~ 
1 r--.a..---•r1~ ~

Mfc.•JrtffS 
~ Tn.11sporra11011 

~imnlww 



Arterial Frontage Road 
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for Texas 

Safety and Mobility 

Access Management can Provide 
Reasonable Access to Developments 

Promote Local Government Partnerships 

TxDOT developed these three guiding principles for implementing access management in Texas The first 
guiding principle is that access management improves safety and mobility. Secondly, properly implementing 
access management treatments can provide reasonable access to developments. Finally, TxDOT wishes to 
promote local government partnerships by implementing access management. Access Management is 
facilitated when there is a strong cooperative spirit between TxDOT and local agencies. 

Hierarchy of Roadways in a 
-,Functionally System 

· t Freeway 

Increasing -

Major Arterial 

Minor Arterial 

Major Collector 

Roadways are planned, designed and built to serve a primary function. As this graphic shows, the function of 
freeways and arterials are to provide movement, whereas collectors and local streets primarily provide access. 
It is imperative that the primary function of the roadways be maintained when roadways are built. Allowing 
too much access on arterials, for example, will degrade their operation and not allow them to function as 
planned. 



Hierarchy of Roadways in a f Function~lY Designed :yst~m 

Major...._ 
Arterlal 

•' t;onector 

..... • ,I . ' 
Mlnor 
Arterial 

freeway 

.... 
lr.,.,.~•atn~ 

This photograph shows the hierarchy of roadways in a functionall y designed system and how the roadways are 
connected to provide access and movement. 

Access Management 
~ Guiding Principles for Texas 

• "Safety and Mobility" ~ ~ :.::::i..s-" 

• Mobility - - 1 

• Allow through traffic to move more 
efficiently (less "stop and go" traffic) 

• Preserve roadway capacity (reduced delay) 
• Separate speed differentials 
• Less braking and hard acceleration 
• Reduce fuel consumption/emissions 

• -*" 1'1-~--~"""--- ~t,.:;i,:t """' 

On the '·mobility'· side of this guiding principl e. it is important to note that access management treatments allow through 
traffic to move more efficiently (i.e., there is less "stop and go" traffic). We can preserve through-movement capacity 
with the construction of acceleration and decel eration lanes, which separate speed differential s. The smoother roadway 
operation created by access management treatments leads to less braking and hard acceleration and subsequentl y reduced 
fuel consumption/emiss ions. 



Access points per 
mile 
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National research in National Cooperative Highway Research Program (NCHRP) Report 420 Impacts of Access 
Management illustrates that as the access points (signalized and unsignalized) per mile increases, there is a reduction in 
the free-flow speed along a roadway. 

Travel Time and Signal Density 

Percentage Increase in 
Travel Times as Signal Density Increases 

Signals per Percent Increase in Travel Times 
Mile (compared with 2 signals per mile) 
2.0 

3.0 

4.0 16 
s.o 23 

6.0 29 

7.0 34 

8.0 39 

This table is also documentation from NCHRP Report 420. It indicates that as signal density increases, there is an 
increase in travel times. For example, going from 2 signals per mile to 4 signals per mile can cause a 16 percent increase 
in travel time. 



Mobility Provides Economic 

Market area is 
important to business 
success 

Reduction of travel 
speeds means smaller 
market areas 

This slides illustrates the important connection between mobility and economic impacts. Imagine that the outer 
line represents the market share at 45 mph for a grocery store located in the middle of this urban area. If speeds 
are degraded along the corridors leading to the store to 30 mph, the market area shrinks to that shown by the 
dashed line. Speeds can be reduced by not practicing good access management. 



Treatments 

Traversable Median 
Two-way Left-turn Lane 

Non-traversable Median 
, Raised Median 

, Grass 

One common form of access management is the installation of a median. There are two types of medians: 
traversable and non-traversable medians. The most common form ofa traversable median is a two-way left
turn lane (TWLTL). Non-traversable medians typically take the form as raised medians or grass medians . 

. t Two-way ~eft-turn (T\NL TL) 

m Continuous lane located between 
opposing traffic streams that provides a 
refuge area for vehicles to complete left 
turns from both directions 

A TWL TL is a continuous lane located between opposing traffic streams that provides a refuge area for 
vehicles to complete left turns from both directions. 



4\ Two-w~y Left-tum Lane 

Generally, in comparison to undivided 
roadways: 

Safer, increased capacity, reduced delay 

Do not provide safety of raised medians 
Potential for overlapping left turns 
Accommodate, rather than discourage, 
strip development of major roadways 
and frequent access 

TWL TLs generally are safer and provide increased capacity and reduced delay in comparison to undivided 
roadways. They do not provide the safety of non-traversable (raised) medians. They allow for the potential of 
overlapping left turns. Finally, they accommodate, rather than discourage, strip development of major 
roadways and frequent access because they do not limit access to selected locations. 

Do not provide refuge area to 
pedestrians 
Requires long pedestrian clearance 
intervals at signalized intersections 

There are a few downsides to TWL TLs when it comes to pedestrians. They do not provide a safe refuge for 
pedestrians. Therefore, they also required a longer clearance interval at signalized intersections because there 
is not a safe place for pedestrians to stand in the TWLTL. This can equate to increased signal delay. 



~sed Median 

Tll 
"' A physical barrier in the roadway that 

separates traffic traveling in opposite 
directions, such as a concrete barrier 
and/or landscaped island 

A common non-traversable median is a raised median. A raised median separates opposing flows of traffic like 
a TWL TL, but it is a physical boundary and not just pavement markings on the roadway. The raised median 
can be constructed of concrete, pavers, and/or landscaping. 

I ,"' Raised Median 

" Generally, in comparison to TWLTLs: 
Safer, increased capacity, less delay 

Physically separate vehicles traveling in 
each direction to reduce head-on 
collision potential 
Clearly identifies left-turn locations 

Deceleration lane, storage 

Raised medians are advantageous for several reasons. Raised medians have been found to be safer than 
TWL TLs because they provide a physical separation between opposing flows of traffic. They also provide a 
safe haven for pedestrians. A raised median increases the capacity of the roadway by providing a clearly 
defined turn bay and storage for left-turning and U-turning vehicles. In short, raised medians better manage 
traffic flow and access along a corridor. This leads to improved safety and mobility. 



~, Raised·--···-······ 

Openings provide refuge for left turns 
from the roadway 
Provides pedestrian refuge 
'"' Reduce pedestrian conflicts 

Consider when: 
, ADT > or projected to be > 20,000 

High access point density 

As previously mentioned, median openings can be designed to provide refoge for left-turning vehicles. They 
also provide pedestrian refoge to reduced pedestrian-auto conflicts. 

The TxDOT Roadway Design Manual suggests that raised medians be considered when roadway average daily 
traffic (ADI) exceeds 20,000 vehicles per day. Planning ahead, it is good to think about roads that are 
projected to have volumes greater than 20,000. In addition, raised medians can help alleviate problems that 
TWL TLs experience with high access point densities, as well as higher volumes. 



, Median P!J_otographs 

T his presentation includes severa l photographs related to different median designs. 

1WLTL in Advance of 
Developme_!::_t 

This photograph shows a 7-lane cross sect ion including a two-way left-turn lane in advance or developme nt. 



t Two-way L~ft-Turn Lane Conflicts 

# " ''# 

~ 
~ 

. .;. 

This pho tograph illustrates numerous d ri veways along this roadway and a very busy TWL TL . A ra ised median 
along thi s corrid or would ass ist in contro ll ing traffi c mane uvers and conflic ts. Because it is a 5-lane cross 
section, roadway widening and/or fl a rin g intersections and/or mid-block locati ons would be necessary to 
fac ilita te U-turns. 

Safety - Reduce Conflict Points 

I - ,... 1,-~.,~-

As roadways w ith TWL TLs increase in traffic vo lume, a ra ised med ian should be considered. 



.. *" TWL TL Conflicting Uses 
11-~11r,1n.....-,-,., 

This photograph shows the conflicting uses (head-on turning traffic) that can occur in a TWL TL. 

This pedestrian would benefit from a raised median that would provide refuge when crossing the roadwa} 



I 

L,~L·----,-,m-....,- ..... --------~-~---.Kff,'y_:;:•"''"' 

Unfortunately, confli cts along a TWL TL can result in crashes. 

I ~ 
Maintaining Driveway Access 
During C~!:!?truction 

.... 
11-~~,1~-

This photograph sho~s the importance of clearly identifying driveway locations during roadway construction. 
In thi s case, the arter ial was being ex panded by one lan e in each direction and a rai sed median was being 
installed to rep lace the two-way left-turn lane (TWL TL) 



• Reduce Conflict Points & Congestion 
.. ,._. • Increase Driver Expectations .-:;;· ,..,.v 

-_,;_~rt.,_n.....,_. ..,,,.,..,,;; f~'!'i;f:Zu,;,,., 

Here is another photograph of a raised/grassy median along a high-vo lume corridor. 

This photograph shows directional let1-turns al lowed at a med ian opening. 



Raised Median 

The rai sed median along thi s corridor reduces conflict po ints at thi s intersection by prov iding onl y right
in/ri ght-out maneuve rs a t the city street on the top of the photog raph and at the shopping center on the bottom 
of the pho tograph . 

Raised Median 

This photograph shows the same site as the prior photog raph, but from the oppos ite s ide of the streel. 



Raised Median 

This photograph shows a raised median, which control s turning movements along this corridor. 

This photograph shows a raised median , cross access, and shared access along thi s roadway. 



From another ang le, this photograph shows a raised med ian, cross access, and shared access along this 
roadway . 

Raised Median 

From another angle, this photograph shows a raised median , cross access, and shared access along this 
roadway . 



Raised Median 

From another ang le, this photograph shows a raised median, cross access, and shared access a long this 
roadway 

Raised Median 

From another angle, this photograph shows a raised median, cross access , and shared access along this 
roadway . 



Raised Median 

..... 
11-~.-arn...,......,. 

; 

From another a ngle, this photograph shows a raised median, cross access, and shared access along this 
roadway. Also, as sho\\n in the center of this picture, good driveway throat length is provided at the primary 
signalized access point to the development. 

From another ang le, this photograph shows a raised median , cross access. and shared access along this 
roadway . 



"'1 Raised Me~~~n 

From another angle, thi s photograph shows a raised median, cross access, and shared access along this 
roadway. 

This photograph shows where a raised med ian has been installed in advance of development. 



This photograph shows the ra ised median further along the roadway. 

Raised Median - CBD 

This photograp h shows the install at ion ora ra ised median in a cent ral business district (CBD). 



LandscapJ!]~ and Pavers 

This photograph shows how aesthetics can be incorporated into th e ra ised median design. Th is inc ludes 
landscapin g and brick pavers. Consideration must be g iven to ensuring that s ight di stance is not compromised 
by landscap ing. 

Raised Median 

Here is ano ther ae ri a l photograph o f a rai sed median treatment. Des ignated le ft-turn bays can be seen in the 
ra ised medi an. Shared and cross access is al so shown at the bus inesses in the center of the photograph to 
reduce the number of dri veways o n the road way. 



Signage for Raised 
Median Op~nings 

,t• Provides Direction to Adjacent Businesses 

11-~Jtaff~ ~ !r,~~::r··1
"'" 

This photogra ph shows how signage can be used to guide motorists to pa rticular bus inesses after the 
install ation of the raised median . 

Beyond Texas: 
Raised Median Designs 



f Flaring M~d~?lock Locations 

Loon • 

This photogra ph shows a widened mid-block section of a roadway . This geometric element is ca ll ed a ·' Joon.' ' 
The additiona l space prov ided by the loon allows U-turns when the cross section is limited. This photograph 
was taken in Sa lem, O regon . 

"Two-stage" Loon 

Left-turn and then merge with traffic 

TlllS geometric treatment is ca ll ed a "jughandle," and it is used in New Jersey . This geometric e lement acts as 
a '·two-stage' ' loon. In this case , motori sts first turn left into the add itiona l right-of-way and then . looking over 
th eir left shoulder, complete the turn in a second maneuver. 



The nex t three photographs show the "M ichigan U-lurn" treatm ent taken in Lansing, Michigan. The bene fi t of 
thi s geometric des ign is that it removes left turns from the signals along major arterials, which red uces 
intersection and corridor delay. Removing the left turns at the signals allows fo r two-phase opera tion at each 
signal (one phase fo r th rough green in each direction). Le tt turns are handled by using mid-block U-turn 
locations. 

This photograph shows this treatment as the driver approaches from the cross street. The s igning (c ircled upper 
le ft ) ind ica tes that the roadway is one way. The signage on the lower ri ght ind icates that to travel south (i .e. , 
"turn left") on the road, the drive r must turn ri ght and then gel in the mid-block U-turn lo complete the 
maneuver. Note that vehic les wanting to turn left onto the cross street from the major roadway cannot, and 
they must also use the mid-block U-turn . 

.... 
# Tr.t.Wl~<lf,,___ 

The oval shows where the prev ious photograph was taken . After the drive r takes the right turn , they 
immediately merge over to the turn bay that begins for the mid-block U-turn. Because the signa lized 
intersect ion stops traffi c, weav ing is not difficu lt. 



al Michig~n ~-~~u.rn (3 of 3) 
.... 1, 

This photograph shows the directional mid-block U-turns that all ow for the completion of the maneuver. 
Though the raised median is very wide in thi s example, such a des ign could be implemented with a smal ler 
width raised median, assuming truck traffic can be handled elsewhere. Note that queue storage is a key design 
feature (see red oval), and ample storage is prov ided here . While thi s is a res idential setting on the frin ge ofan 
urban area, thi s trea tment is very success fu l in urban/commercial settings as we ll. 

Michigan U-turn 

This photograph shows the use of the Michigan U-turn along a highl y retail corridor in suburban Detroit. 
Mich igan . 



This presentation explains how access point density (including driveways and public street intersections) 
relates to crash rates observed in research performed nationally, as well as here in Texas. 

M "SAFETY and MOBILTIY" 
Mobility 

, Allow Through-Traffic to Move More Efficiently 
• Separate Speed Differentials 

• Less Braking and Hard Acceleration 

In addition to trying to improve safety on the roadways, TxDOT also wants to gain the mobility improvements 
that access management techniques can yield. These include allowing through traffic to move through a 
corridor more efficiently by moving the turning vehicles to turn and auxiliary lanes. These improvements 
reduce the amount of slowing and speeding up that vehicles must do. 



Access Points and 

~ Free Flow Speed 

1...- Access Points and Free Flow Speed 

Access points per mile Reduction in free flow speed, 
mph 

0 0.0 

10 2.5 

20 5.0 

30 7.5 

40 or more 10 

This chart illustrates tha t as driveway density increases, traffic free flow decreases. This follows the concept in 
the previous slide - if you have more opportunities to turn , there are more opportunities to have to slow down; 
therefore, it will take longer to drive through a corridor. These results come from National Cooperative Highway 
Research Project number 4-20. 

• Driver Expectations 
• Speed Differentials 

The fewer access points there are along a corridor, the better levels of expectations drivers can have of what 
will happen ahead of them. 

The brake lights on the car in this photo illustrate how through traffic must slow for vehicles making right turns 
when no turn lane is present. Additiona lly, the curb return radius of the driveway dictates how slowly the 
turning vehicle must be going when executing the turn maneuver, and , therefore , how much the through vehicle 
must slow. A right-turn lane would reduce how much the through vehicle must slow (and accelerate). 



.. Acces~_l:>ensity Issues 

• Multiple Conflict Opportunities 

As access point frequency increases, so does the load of what a driver has to consider as he traverses the 
corridor. 

-·-
\ 

\ 

• Multiple Access Points per Business 

Businesses should be granted an appropriate number of access points , not as many as they can fit in their 
frontage. This gasoline station has four driveways - note how small the sections of curb are , as well as how 
close the next business's driveway is. 



~ 377_- High Access Density 

. "'- ...... -

OonneUy 

This graphic illustrates the number, location and type of crashes along US 377 (Camp Bowie 
Boulevard) in Ft. Worth , Texas . This segment of US 377 is just south of 1-30 , and one can see there 
is a relatively high density and the major streets intersect US 377 at skewed angles. This results in 
crashes located across the corridor at major intersections and at mid-block locations. This is in 
contrast to the next slide . 

~ US 377 - -~ow Access Density 

·-
This slide shows US 377 further south of the segment shown in the prior slide . Here the major 
intersections have been aligned at right angles to US 377, and access density is much lower than the 
prior slide. 



Year Segment Access Number of Crashes/ 
Densit}' Crashes Million 
(pts/mi) VMT 

1993 East 110 28 9.59 

West 50 27 7.40 

1994 East 110 27 9.25 

Wesl 50 22 6.03 

1995 fast 110 29 9.46 

West 50 16 ...J..17 

1996 East 110 H 7.83 

Wet:t 50 26 6.78 

This table, and the table on the next slide, illustrate that the crash rate is lower on the west segment 
that has a lower access density than the east segment of US 377. 

···J.; US 377 - Total Crashes 
"';: --·---····-· '"' ."" 

Year Segment Acctss Number of Crashes/ 
Densit}' Cnishcs Million 
(pts/mi) VMT 

1997 East 110 74 8.52 

West 50 25 7.10 

1998 East 110 17 (i.40 

\Vest 50 t4 4.21 

[999 East 110 22 8.19 

West 50 26 7 74 

2000 East l!O 29 10.85 

West 50 13 3 89 



1---~__,,.,_,~___,,_ ______ I 
~~~~~I 

J\cce,;,;Pomt,;p~rMile ·"I 
Using data from research performed on several corridors, a trend was derived to illustrate the 
relationship between access density and crash rate. Clearly, crash rate increases as access points 
per mile increase. 

·J.---····-······· 
Higher access point densities correlate to 
higher crash rates 

Lower access point densities allow for 
greater speeds on arterial streets 

Lower access point densities require less 
work for the motorists 



Acceleration and 

Effective means of limiting the speed 
differential between turning and 
through vehicles 

Can be either: 
,, Separate (auxiliary) lane 

, Turn bays 

Acceleration and deceleration lanes are an effective means of limiting the speed differential between turning 
and through vehicles, which improves the safety and mobility of a corridor. These lanes can be an entirely 
separate (auxiliary) lane or a turn bay. 

TxDOT Access Management Manual 
provides guidance regarding when such 
a lane may be appropriate by: 
" Situation, speed, traffic volume 

• Refers reader to TxDOT Roadway Design 
Manual 

TxDOT Roadway Design Manual 
provides design criteria 

The TxDOT Access Management Manual provides guidance regarding when such a lane may be appropriate by 
maneuver, speed, and traffic volume. Subsequently, the designer can consult the TxDOT Roadway Design 
ivfanual for the proper design criteria, once it is detennined that an acceleration or deceleration lane would be 
appropriate. 



Acceleration and Deceleration 
Lanes Photographs 

This presentation includes severa l photographs of acceleration and deceleration lanes. 

What Are We Trying to Fix/Avoid? 

Speed Differentials 

Without a deceleration lane, right-turning traffic influences the speed of vehicles in the through lanes that must 
also slow down. T his photograph illustra tes thi s. A deceleratio n lane would a ll ow this van to decelerate less in 
the through lane. It would separate the large speed differential. 



At Signal ized Intersection 

Note the deceleration and acce leration lanes at the top of the photograph. 

.. ,.... 
l t-~<lf.-----

This photograph shows directiona l left-turn s allowed at a median opening. 

. .. 



Th is photograph shows a left-turn bay as part of a raised median . 

Separate Speeds and Create Safe Havens 

We have a ll had a large 18-wheeler bearing down on us from behind . Turn lanes provide the opportunity to 

separate speed differentials and create safe havens from through traffic . 



Right-turn Bay and Deceleration -ft Lane to Large Shopping Center 

This photograph shows a decelerati on lane for a large big box development off a frontage road . 

Right-In (Deceleration) and 

~ ~R-ig-ht_-_o_ut_ (A_c_ce_i_er_a_ti-on_)_~ 

This photograph shows a deliberate design ofa right-i n/right-out driveway with adeq uate storage. Th is 
part icular driveway was designed to angle exit ing traffic to turn right out of the development. 



Photo courtesy City of Garland 

T his photog raph illustrates a very short decelerati o n lane (ri ght-turn bay). T hough sho rte r than desirable, the 
re location o f the util ity po les/lines were cost prohibiti ve . Therefore, a shorter dece lerati o n Jane was 
constructed to provide dece lera ti o n/s torage for at least a couple cars , ra ther th an no separat ion of th e right turn 
and through mO\·ements. 

,ft Auxiliary Lc:ne 

.·· *" ,#Tn111!10.,-owa1n--

This photograph shows an auxi liary lane in Colorado. The right-mos t travel Jane is for turn ing traffic onl y. 
Note tha t this is a maj or arter ia l with three Janes in one direction and a right-s ide auxi li a ry Jane. A rai sed 
median separates each directio n of tra ve l. Note that the driveway is des igned on an angle to a llow relati ve ly 
higher speeds of traffi c to enter the driveway. The site and driveway must be designed appropriate ly to handl e 

the hi gher speeds. 



Deceleration / Acceleration Lanes 
_. at SignalizE=_d I ntersection 
1i~--

.,... 
l''-""""~11 ,,rn•--

This photograph is from Colorado Springs, Co lorado, and it clearly illustra tes deceleration and acceleration 
lanes where two major arterials intersect at a signalized intersection. An acce leration or deceleration lane is 
present on each leg of the intersection. Though the road way shows only two lanes in each direction, it will be 
striped for three lanes in each direction in the future. 



Ramp and Access Point Spacing 

This presentation discusses the relationships between access points along frontage roads and on and off
ramps. 

Ramp and Driveway Spacing 

Driveway in 
Ram p Gore 
area 

/ 
Ramp Gore 

Driveway too 
close to 
Ramp Gore 

~ 

• Ramp Gore Area 

Driveways within , or too close to , the ramp gore can encourage unsafe maneuvers by vehicles exiting those 
driveways. The higher the traffic volumes on the frontage roads , the more dangerous the maneuvers can be 
by vehicles wanting to access the entrance ramp to the mainlanes. The driveways need to be a sufficient 
distance from the ramp gore that will allow the vehicle exiting the driveway to complete a right-turn and then 
enter the area influenced by the ramp gore. 



'Of/Ramp 

Allowing vehicles that are exiting the freeway and traveling at very high speeds the opportunities to make right
turns very close to the ramp gore sets up a dangerous situation . If there is no way to avoid having driveways 
near the ramp , there should be a physical feature that prohibits unsafe maneuvers. 

Mall Entrance - Proximity to 
~ Freeway_ Ramp 

~ • Ofl
Ramp 

' 
,,, -· 

This is a closer, but fuzz ier, look at the same situation on 1-20 in Arlington. 



Mall Ingress and Egress on 
Frontage Road 

In this case , on 1-10 in El Paso, the driveways for a shopping mall are located safely downstream from an on
ramp . 

.. Driveway - Ramp Spacing 

Ramp Gore 

This example from US 75 in Sherman shows a driveway that was located upstream from the ramp gore -
setting up a safer situation than if the driveway were located in the ramp gore area . 



Driveways and Ramp 

This road is an arterial with some grade-separated intersections that have on and off-ramps . This photograph 
illustrates driveways that open directly onto an on-ramp, which is not typically desired . Alternative solutions 
include a frontage road or cross access among adjacent properties leading a shared access point at an 
appropriate location. 

Driveway/Ramp Spacing and 
~ Right-In(~ight Out 

..... - , . ., . 

This example from US 59 in Sugarland shows how even when a ramp appears to be out of the gore area, extra 
physical features to guide the motorists can be useful. 



~nclusions 

• Keep access points away (upstream or 
downstream) from ramp gores 

• Use physical features to prohibit unsafe 
maneuvers 

• Keep driveways off of ramps 



Consider within the functional design 

Consider future signal locations when laying out 

streets 

Optimal and uniform signal spacing is essential if 
I 

efficient progression and appropriate speeds for 

arterial streets are to be achieved 

The spacing of signalized intersections require additional considerations beyond unsignalized streets 
and driveways. Specifically, these considerations include: 

•Functional design should still be considered. Ensuring the appropriate amount of access 
(signalized or unsignalized) given the functional classification of the rnadway. 

•Future signal locations should be considered when streets are planned. Consider where 
future signals may be warranted. Consider future signal locations when locating openings for 
raised medians also. 

•Efficient signal progression is crucial to minimize corridor delay; therefore, optimal and uniform 
signal spacing is desired. 



~na!ization Variables 

• Roadway Speed and Traffic Vo lumes 

• Cycle Length and Offset 

• Signal Spacing 

• Efficiency of Progression 

• Texas Manual on Uniform Traffic Control Devices 

The ideal signalization along a roadway is a function of: 

•Roadway speed , traffic volumes and turning movements; 

•Signal cycle length and signal offset ; 

·Signal spacing; and 

• The efficiency of progression . 

The Texas Manual on Uniform Traffic Control Devices provides more detail on when signals are 
warranted . 

Intersection spacings - Ramps 

---Ramp from 1-30 

This photograph is looking south on State Line Blvd as it crosses 1-30 in Texarkana. There are two major 
intersections whose physical and functional areas overlap each other, causing some operational and safety 
issues. 



Signalized Intersection 
.. Spaci~~ 

• Poor Signal Spacing 

These two signalized intersections are so close together that traffic queued up at one is backed up into the 
previous one, affecting traffic on its intersecting street. 

Better Signalized Intersection Spacing 

J Sig~:ed Intersections 

,oot& 

This case from San Antonio is of the best signalized intersection spacing that could be achieved , given the 
adjacent land uses and needs for access. It is the result of the City, the developers , and TxDOT working 
together to attain an appropriate solution . 



Travel Time and Signal Density 

... ,,.L 
~ Percentage Increase in 

Travel Times as Signalized Density Increases 
Signals per Percent Increase in Travel Times 

Mile (compared with 2 signals per mile) 

I 

2.0 0 

3.0 9 

4.0 16 

5.0 23 

6.0 29 ' 
7.0 34 

8.0 39 ! 

As signal density increases, travel time on a corridor increases. The closer signals are to each other, ihe 
harder it becomes to attain a good progression that would allow platoons of vehicles to move through a corridor 
with minimal stops. 



Unsigna!ized Intersection 

• Engineering 
considerations: 

*- Functional intersection 
area 

" AASHTO guidance 
,, Stopping sight distance 

" Intersection sight 
distance 

" Case-by-case 
" No cookbooks allowed! 

There are several engineering conside;ations when spacing unsignalized access points. These 
considerations include the functional area of the intersection, guidance from the American Association 
of State Highway and Transportation Officials (AASHTO), stopping sight distance, and intersection 
sight distance. 

Access management treatment implementation is not a cookbook process. Each corridor must be 
evaluated on a case-by-case basis as different treatments and techniques may require additional 
considerations from corridor to corridor or region to region. For example, prior to installing raised 
medians, truck traffic and deliveries must be evaluated to ensure there are adequate alternate routes 
to handle truck deliveries. This will be discussed further in a later section of this presentation. 



~ AASHTO _says: 

• Do not locate driveways within the functional 
area of an intersection 

• Intersection functional areas extend beyond the 
physical boundaries 

(AASHTO, 2004, "Green Book", page 729) 

L_ 
-----------------

According to the 2004 AASHTO "Green Book" (A Policy on the Geometric Design of Highways and 
Streets) , driveways should not be located within the functional area of an intersection. Further, the 
2004 "Green Book" indicates that functional areas extend beyond the physical boundaries of the 
intersection and include the longitudinal limits of auxiliary lanes. 

For reference, the following text is directly from the 2004 AASHTO "Green Book" (page 729) : 

"Ideally , driveways should not be located within the functional area of an intersection or in the 
influence area of an adjacent driveway. The functional area extends both upstream and downstream 
from the physical intersection area and includes the longitudinal limits of auxiliary lanes. The 
influence area associated with a driveway includes (1) the impact length (the distance back from a 
driveway that cars begin to be affected) , (2) the perception-reaction distance, and (3) the car length ." 

This figure illustrates the difference between the physical area (shown in red) and the larger functional 
area of the intersection . This graphic shows the detail of what the functional area of the intersection 
includes along one leg of the intersection-namely, the queue (storage) length, deceleration length 
and perception-reaction time length. 



iJ.Functi~~~l-~r~_a of an Intersection 

Ocp11rting !ntem:ction 1 ~ 1· Approaching fn(er.;cclion 

Approachinginumic:ction .l l Dcprirtmglnt..:rscction 

This graphic shows the functional area of the intersection along all legs of the intersection-both 
approaching and departing the interseciion. It is imperative to preserve access in the entire yellow 
(functional) area of the intersection. Driveways allowed within the "yellow area" will be negatively 
influenced by the traffic operations (queues, sight distances) of the primary intersection. 

.More from AASHTO: 
-.·L\ _____ .... ,.._,,~""'c"'·" .... 

f ...... i £·:::·: 
Driveway spacing should consider impacts 
that ingress and egress actions have on 
through traffic 

" Impacts are measured by the distance at 
which through traffic slows or changes lanes 
due to a turning vehicle 

(AASHTO, 2004, Green Book, page 729) 

The 2004 AASHTO "Green Book" indicates that driveway spacing should consider the impacts that 
ingress and egress movements have on through traffic. Impacts are measures by the distance at 
which through traffic slows or changes lanes due to a turning vehicle. 

For reference, the following text is directly from the 2004 AASHTO "Green Book" (page 729): 

"The spacing of driveways should reflect the impact lengths and influence areas associated with 
motorists entering or leaving a driveway. The impact length represents the distance upstream when 
the brake lights of through vehicles are activated or there is a lane change due to a turning vehicle." 



Stopping Sight Distance 

Object_:: 2 feet high [e.g, brake lights of turning vehicle) 

, 1 Braking Distance D i Brake Reaction Distance 

This slide visually illustrates the concept of stopping sight distance. 

Per the 2004 AASHTO "Green Book" (page 110): 

"Sight distance is the length of the roadway ahead that is visible to the driver. The available sight 
distance on a roadway should be sufficiently long to enable a vehicle traveling at or near the design 
speed to stop before reaching a stationary object in its path. Although greater lengths of visible 
roadway are desirable, the sight distance at every point along a roadway should be at least that 
needed for a below-average driver or vehicle to stop." 

"Stopping sight distance is the sum of two distances: (1) the distance traversed by the vehicle from 
the instant the driver sights and object necessitating a stop to the instant the brakes are applied; and 
(2) the distance needed to stop the vehicle from the instant brake application begins. These are 
referred to as brake reaction distance and braking distance, respectively." 

It should be noted that stopping sight distance calculations in the 2004 AASHTO "Green Book" 
assume an object height of two feet, a driver's eye height of 3.5 feet, and a deceleration rate of 11.2 
ft/s2 . 

Application of Access Criteria 

~~:·,-----~~oc r--l:: Access Connection Spacing ':'.: f 

Edge of pavement versus centerline spacing 

TxDOT access spacing between streets or driveways is measured from the two innermost edges of 
pavement, not from the driveway centerlines. 



Vhn1;,l 
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1 ll 01 ~l 
Stopping Sight Distance Example 

{Discussion Paper #SC, Oregon DOT} 

TxDOT bases minimum access spacing on AASHTO stopping sight distance. This graphic illustrates 
the use of AASHTO stopping sight distance for access spacing. This concept was first presented in 
the following manner by Robert Layton of Oregon State University in the development of Oregon 
DOT's spacing standards. 

Imagine that the middle driveway does not exist, and that only the first and third driveways are 
present. Assume that these remaining driveways are spaced according to stopping sight distance for 
the speed of the roadway. Therefore, vehicles approaching the right-most driveway (after they pass 
the first driveway) have plenty of time to perceive, react, and brake when faced with a potential 
hazard at the right-most driveway. The hazard could include vehicles queuing out into the street (as 
shown). Therefore, drivers would be reacting to the vehicle's brake lights, which represent the 2-foot 
object per AASHTO stopping sight distance. Because the driveways are spaced at stopping sight 
distance, upstream drivers have no problem seeing, reacting to, and braking for the queue at the 
downstream driveway. Now imagine there is a second (middle) driveway inserted between the two driveways. 
Now the driveways are not spaced per stopping sight distance. Turning maneuvers at the middle driveway 
can cause a visual block as turning vehicles cross the sight line of upstream vehicles. In the event of 
a queue into the street at the third driveway, vehicles passing the first driveway would not have enough time to 
react and brake for such a queue at the third driveway if there is a visual block at the second (middle) driveway. 

Unsignalized Spacing Criteria 

,i. (Texas) 

-
Other State Highways Minimum Connection Spacing 

Posted Speed (mph) Distance (ft) 

~30 200 
35 250 
40 305 
45 360 

>50 425 
D1stanws ~re for passenger cars on level grndee. The~e d1strmce:. may be ad1usted for downgradl:5 

and/or signific~nt truck traffic. 
When these values arenotattain~ble, refertothedeviJtionprocess 

This is a table from TxDOT's Access Management Manual that illustrates the minimum spacing 
values for a given posted speed. It should be noted that these· values are "minimums." They assume 
passenger cars on level grade. When a grade is present and/or a significant truck lrnffic, these 
values should be adjusted accordingly. 



m Where adequate space cannot be provided 
May allow lesser spacing when shared 
access is allowed 

, Access may be allowed when no alternative 
exists, but at farthest location from 
intersection 

" Consideration given to right-in/right-out 
only operations 

We are all familiar with small corner parcels (e.g., gas station, convenience stores) that do not have 
enough frontage to satisfy access spacing criteria. "Corner clearance" is the distance from the 
primary intersection to the corner parcel's first driveway. As noted in the TxOOT Access 
Management Manual, corner clearance is subject to AASHTO stopping sight distance. 

However, when adequate spacing can not be provided at the corner parcel, a couple practical 
suggestions can be made to mitigate the operational impacts of allowing access on the major street. 
Ideally, access would only be allowed on the minor street; however, this is not always possible. 

Other practical suggestions include allowing a lesser spacing when shared access is allowed with an 
adjacent business in an effort to reduce the number of driveways; allowing the access, but at the 
farthest location from the intersection (i.e., the far edge of the property line); or giving consideration to 
right-in/right-out only operations, which is best facilitated with the presence of a raised median along 
the roadway. 

Intersection Sight Distance 
cross roadway) 

Driveway 

We have discussed stopping sight distance as it relates to driveway spacing along the primary 
roadway. Intersection sight distance (ISD) for entering and crossing a roadway is also important. 
TxDOT has limited control over ISO as the proper consideration of ISO goes beyond the right-of-way 
of the state roadway. Therefore, local agencies (cities) have better opportunity to regulate ISO 
through ordinances that require and enforce ISO. This typically includes ensuring a proper line of 
sight and sight triangle at access locations that are free of signing, landscaping and other elements. 
Of course, TxOOT can ensure line of site and sight triangles within the state right-of-way. An 
example would be ensuring a raised median treatment that includes landscaping satisfies ISD. 



On-street parking can also provide an obstruction to the line of site . When on-street parking is 
allowed, it should be removed in the vicinity of the intersection to ensure the line of sight is preserved. 

Landscaping Obstruction 

lnapprop11ate 
/ Landscaping \ 

Line ol Sight 
( _'.] - - - / '"' of S,ght ----"<---~=* ¢::J <:;/ -

Landscaping can also provide a visual obstruction. Landscaping must not be in the line of sight and 
regular maintenance should be scheduled to keep sight lines unobstructed . 



.. Clos~~~~ximity Parking (problem, , 

Driveway 

I .(l. Li ROW Une 

~i ~ ~~-1_-_I {......,.l. L_I .. _LJ. 
$ Lmeo!S~ht- - - · 

(a) 

How do we fi x this? 

Allowing on-site parking that is directly on the right-of-way line can block the sight line. 

How can this problem be fixed or avoided? 

The solution is to add some landscaping between the driveway and the parking . This will allow for an 
unobstructed line of sight. 

As mentioned previously, because the landscaping and parking issues are beyond the right-of-way 
line of the state facility , they can not be regulated by the state . They must be addressed in local 
agency ordinances. They would likely be included in a city 's development ordinances. This example 
illustrates the importance of the needed coordination between local and state agencies to ensure safe 
driveway design. 



Intersection Sight Distance 
roadway) 

Because the design of raised medians is within the right-of-way lines of the state facility, TxDOT can 
ensure appropriate intersection sight distance at the raised median treatments for left-turning 
maneuvers from the roadway. 



, Access Management 
fl" Resource~-~.!1.~L.L.i.n.k~ 

The following slides provide additional resources and links where you can obtain additional information on 
access management. 

Selected Resources 
(TxDOT Manuals) 

':lib-----·---·-··· .... . 

" TxDOT Access Management Manual 

,. TxDOT Roadway Design Manual 
il., htrJ~,: t/ri~ru2i5.fi0Lsl"a.te_ ~.>: '.us@tnax~cn!d;~sKyf;iw 

Texas Manual on Uniform Traffic Control 
Devices 

This slide shows three key design references used by the Texas Department of Transportation. Links to each 
are provided. 

The first reference is the Texas Department of Transportation (TxDOT) Access Management Manual. This 
manual is intended to provide guidance for access location determination and procedures for municipalities to 
be granted permitting authority to the state highway system. 

The second reference is the Texas Department of Transportation (TxDOT) Roadway Design 1\;fanua/. This 
manual is intended to provide guidance in the selection of geometric design criteria for highway and street 
project development. This manual represents a synthesis of current information and operating practices related 
to the geometric design of different classifications of roadway facilities. 

The third reference is the Texas Department ofTransportation (TxDOT) Texas Manual on Uniform Traffic 
Control Devices (JvfUTCD). The purpose of traffic control devices, as well as the principles for their use, is to 
promote highway safety and efficiency by providing for the orderly movement of all road users on streets and 
highways throughout Texas and across the Nation. 



Selected Resources 

Summary of Access Management Benefits 

Ill Estimating the Impacts of Access Management 
Techniques: Final Results 

Investigation of Access Point Density and 
Raised Medians: Crash Analysis and Micro
simulation 

The next two slides include research reports sponsored by the Texas Department of Transportation (TxDOT) and perfonned by the 
Texas Transportation Institute (Tri), which relate directly to access management. This slide shows three references from the research 
project "Benefits of Access Management." 

The first resource is the Summary cfAccess Management Benefits. The first objective of the research is to estimate the impacts of 
access management techniques through field data collection at selected sites in Texas and to perfonn simulation of traffic 
perfonnance. The second objective of the research is to estimate the safety benefits of access management treatments by 
investigating crash data from select corridors where access management treatments have been installed. 

The second resource is the research report Estimating the Impacts ojAccess Nfanagernent Techniques: Final Results. This research 
repo11 sununarizes the research activities and findings of the 2.5-year research project to investigate the impacts of access 
management treatments. 

TI1e third resource is the Texas Transportation Institute's (TII) Investigation ojAccess Point Density and Raised !vfedians: Crash 
Analysis and Micro-simulation. This product provides usable infonnation yielded from researching access management benefits. The 
product describes the findings of micro-simulation performed on real and theoretical co1Tidors. In addition, the product provides 
findings from crash analyses perfonned on case study corridors in Texas and Oklahoma. 

Selected Resources 
Research) 

Access Management Guidebook for Texas 

Assessment of Economic Impacts at Selected 
Raised Median Installation Locations in Texas and 
Development of Recommended Methodology for 
Economic Impacts Estimation 

A Methodology for Determining the Economic 
Impacts of Raised Medians: Final Project Results 

This slide shows three references from the Texas Transportation Institute (TT!) research sponsored by the 
Texas Department of Transportation (TxDOT). 

The first resource is the Access Management Guidebook/or Texas. This Guidebook explains the principles of 
access management for a variety of audiences The Guidebook discusses the benefits of access management and 
the three themes TxDOT is using as a foundation for the statewide program. 

The second resource is the Assessment of Economic Impacts at Selected Raised Median Installation Location in 

Texas and Development of Recommended Methodology for Economic Impacts Estimation. The results of this 
research effort will provide insight to planners, engineers, and researchers investigating the economic impacts 
of raised median projects. 

The final resource is A Methodology for Determining the Economic Impacts of Raised Medians: Final Project 

Results. This research provided many findings that may help alleviate (business managers' and property 
owners') concerns regarding raised median installation. 



TRB Access Management Manual 

NCHRP Report 420 Impacts of Access 
Management Techniques 

NCHRP Report 395 Capacity and Operational 
Effects of Midb!ock Left-tum Lanes 

This slide, and the next three, illustrate key national resources related to access management. Links to each are 
provided. 

The first resource is the Transportation Research Board (TRB) Access Management Manual. TRB's Access 
Management Manual provides technical information on access management techniques, together with 
information on how access management programs can be effectively developed and administered. 

The second resource is National Cooperative Highway Research Program (NCHRP) Report 420, Impacts of 
Access Management Techniques. This report classifies access management techniques and presents methods for 
estimating the safety and operational effects of the different techniques. 

The third resource shown here is the National Cooperative Highway Research Program (NCHRP) Report 395, 
Capacity and Operations Effects of Midblock Le fl-turn Lanes. This report examines procedures for estimating 
the operational, safety, and access impacts of different midblock left-turn treatments and includes guidelines 
for selecting among raised-curb medians, two-way left-turn lanes, and undivided cross sections. 

NCHRP Synthesis 332 Access Management on 
Crossroads in the Vicinity of Interchanges 

NCH RP Report 524 Safety of U-turns at 
Unsignalized Median Openings 

NCHRP Synthesis 351 Access Rights, A 
Synthesis of Highway Practice 

Additional national resources include the following. 

The first resource is the National Cooperative Highway Research Program (NCHRP) Synthesis Access 
Management on Crossroads in the Vicinity of Interchanges. This synthesis examines current practices relating 
to access location and design on crossroads in the vicinity of interchanges. It identifies standards and strategies 
used on new interchanges and on the retrofit of ~xisting interchanges. 

The second resource is the National Cooperative Highway Research Program (NCHRP) Report Safety o/U
turns at Unsignali:::ed Median Openings. This report includes recommended guidelines for locating and 
designing unsignalized median openings, and a methodology for comparing the relative safety performance of 
different designs. 

The third resource is the National Cooperative Highway Research Program (NCHRP) Synthesis Access Rights, 
A Synthesis a/Highway Practice. This synthesis documents the state of the practice with the intent to limit the 
amount of access to the roadway for the purpose of managing highway safety and mobility. 



ru AASHTO Geometric Design of Highways and 
Streets 

The final national resource is American Association of State Highway and Transportation Officials' 
(AASHTO) Geometric Design of Highways and Streets. This book contains the latest design practices in 
universal use as the standard for highway geometric design. 

TRB Access Management Committee 

The website shown here is for the Transportation Research Board Access Management Committee. It 
has many other useful resources including further reports, guides, conference proceedings, codes, and 
handbooks related to access management. Many of the previously-mentioned national references are 
available at this site. 
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