
RAMP METERING 

Adrian Levy  
Traffic Ops/D4 
(510) 622-0109 

Presenter
Presentation Notes
A to Z about ramp metering. So please raise your hand. Adrian Levy 		Traffic Ops/D4		  (510) 622-0109 		IDIOMSA conclusion is the place where you got tired of thinkingExperience is something you don't get until just after you need itExperience is a wonderful thing. It enables you to recognize a mistake when you make it againSuccess always occurs in private, and failure is full viewThe sooner you fall behind, the longer you have to catch upNo sense in being pessimistic, it probably won't work anywayThe first 90% of the project takes 90% of the time. The last 10% takes the other 90% of the time. The trouble with doing something right the first time is that nobody appreciates how difficult it wasIt may be your sole purpose in life to serve as a warning to othersIf you first don't succeed, destroy all evidence that you triedNo one is listening until you make a mistakeIf you must choose between two evils, pick the one you have never tried beforeNixon's principle: If two wrongs don't make a right, try three



RAMP METERING 

What do you want to hear? 
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Presentation Notes
Max. 10 minutes ask people What do you want to leave here with?Put input from class on flip chart - (return at end of the class.)Then show class next slide.IDIOMSA conclusion is the place where you got tired of thinkingExperience is something you don't get until just after you need itExperience is a wonderful thing. It enables you to recognize a mistake when you make it againSuccess always occurs in private, and failure is full viewThe sooner you fall behind, the longer you have to catch upNo sense in being pessimistic, it probably won't work anywayThe first 90% of the project takes 90% of the time. The last 10% takes the other 90% of the time. The trouble with doing something right the first time is that nobody appreciates how difficult it wasIt may be your sole purpose in life to serve as a warning to othersIf you first don't succeed, destroy all evidence that you triedNo one is listening until you make a mistakeIf you must choose between two evils, pick the one you have never tried beforeNixon's principle: If two wrongs don't make a right, try three



CLASS OBJECTIVES 

What is ramp metering?  
Why do we meter 

ramps? 
Operations 
HOV preferential lanes 

 
 



WHAT IS RAMP METERING? 

 Ramp metering is not 
necessarily a solution 
to congestion! 

 Ramp metering is a 
traffic management 
strategy, which uses 
traffic signals and 
accompanying 
equipment and 
techniques to manage 
onramp flow onto the 
freeway system. 

 

Presenter
Presentation Notes
Signal head at the bottom of onramps. Stop on red, and Go on Green. Ramp metering strategies contribute to the reduction of overall travel time by decreasing delay on freeways by controlling the introduction of vehicles onto the freeway.Ramp is the transition facility between high and lower categories of facilities. Manage local accessFHWA - Ramp Management and Control Handbook 10. What is Ramp Metering?Ramp metering is the use of a traffic signal(s) deployed on a ramp to control the rate at which vehicles enter a freeway facility. By controlling the rate at which vehicles are allowed to enter a freeway, the flow of traffic onto the freeway facility becomes more consistent, smoothing the flow of traffic on the mainline and allowing more efficient use of existing freeway capacity. Ramp metering can be an effective tool to address congestion and safety concerns that occur at a specific point or along a stretch of freeway. Ramp metering can also improve overall system performance by increasing average freeway throughput and travel speed, and decreasing travel delay. Finally, ramp metering can lead to a reduction in fuel consumption and vehicle emissions. Specific benefits documented in past literature are described in Chapter 5 of the Ramp Management and Control Handbook.1. What is Ramp Management?Ramp management is the “application of control devices, such as traffic signals, signing, and gates to regulate the number of vehicles entering or leaving the freeway, in order to achieve operational objectives”. Most ramp management strategies are employed to balance freeway demand and capacity, maintain optimum freeway operation by reducing incidents that produce traffic delays, improve safety on the adjacent freeway or surface street, or give special treatment to a specific class of vehicles.TEN YEARS OF RAMP-METERING IN THE NETHERLANDSH. Taale and F. MiddelhamRAMP-METERINGApplication of Ramp-MeteringRamp-metering is the control of a traffic stream from an on-ramp to the motorway. This is done using special traffic lights which allow vehicles to enter the motorway one by one. The objective of ramp-metering is to improve traffic conditions on the motorway, but of course conditions on the on-ramp and connecting roads in urban areas should be taken into account.2003 TMS Inventory – page 19Freeway Ramp Meters are signalized devices installed on freeway on-ramps to regulate traffic entering the freeway system.  Ramp meters are used to reduce freeway congestion in urban areas by allowing traffic to enter the freeway at a rate that will provide an acceptable level of service.  1991 Caltrans Ramp Meter Design Guidelines – GlossaryRamp Metering – A method of controlling traffic entering a freeway so that demand for a bottleneck section, or any other section, will not exceed capacity.  The primary objective of ramp control is to reduce overall travel time to the total traffic stream – freeway and surface street vehicles.From GoogleDefinitions of Ramp Meter on the Web:a traffic signal that controls the entry of vehicles from a ramp onto a freeway. Ramp meters control the frequency and spacing of merging vehicles, which helps to improve the traffic flow.�www.i15northcorridor.com/glossary/ A ramp meter or metering light is a device, usually a basic traffic light, that regulates traffic entering freeways according to current traffic conditions. They are intended to reduce congestion on the freeway in two ways. One is to break up platoons of vehicles entering freeways, ensuring that traffic can merge more easily. A second is to ensure that total flow on the freeway does not exceed capacity at downstream bottlenecks. ...From Wikipedia, the free encyclopediaramp meter, ramp signal or metering light is a device, usually a basic traffic light or a two-phase (red and green, no yellow) light together with a signal controller, that regulates the flow of traffic entering freeways according to current traffic conditions.Ramp meters are claimed to reduce congestion (increase speed and volume) on freeways by reducing demand and by breaking up platoons of cars. Two variations of demand reduction are commonly cited; one being access rate, the other diversion.From google searchWhat is Ramp Metering?Ramp metering is the use of traffic signals at freeway on-ramps to control the rate of vehicles entering the freeway. The signals can be set for different metering rates to optimize freeway flow and minimize congestion. Signal timing algorithms and real-time data from mainline loop detectors are often used for more effective results. See our Telecommunications Diagram on Ramp Meters for more information.My Derivation: (from various documents including DD-35, Ramp Metering is a traffic management strategy used to reduce congestion by managing vehicles flow from local-access on-ramps to the freeway system.  orRamp Meters are signalized devices installed on freeway on-ramps to regulate traffic entering the freeway system.



 

HISTORY 

In California  
   1967, 1st meter at 5/14   
       Interchange   
   1968, Chula Vista 
   SFO Bay Bridge     
      Mainline metering 1972 

First ramp meter, Eisenhower 
 Expressway (I-290), Chicago 1963 

Presenter
Presentation Notes
Traffic problems at the merge of I-5 and Rte 14, Memorial Day thru Labor Day.  1st solution was to close ramp,  need to meter arose from a recreational demand, not a commuter problem• 1963 – First Meters installed on Eisenhower Expressway (I-290) in Chicago. • 1967 - District 7 installed its first stand alone meter on the Hollywood freeway• 1968 – First meters in California installed on Hollywood Freeway in LA. • In 1968 District 11 installed a ramp meter in Chula Vista to solve a weaving problem.  It was the first meter to have the controller assembly designed and assembled by Caltrans.• 1969 – First meters in Minnesota tested on I-35E in St. Paul• 1971 – San Jose’s first metering lights come to the Capital Expressway, Tully Road and Story Road onramps to Highway 101. • 1972  as part of the 42-mile loop LAASC Hollywood & Harbor Fwy had ramp metering. The first system of meters connected to a central locations by phone lines.  Soon follow by many more!• 1978, a 10 mile section on Rte 94, was instrumented with 23 meters. First project to have a freeway to freeway connector meter• 1982 – San Jose gets its first freeway-to-freeway metering light, from SB I-680 to NB 101.• 1993 – Caltrans turns on metering lights on hwy 87 and nearly 2500 cars per hour per mile now able to use the freeway, up from 2100 with no metering lights. • 1994 – Silicon Valley commuters irate after metering lights installed on newly opened portion of hwy 85. County orders state to turn some lights off and speed up others.• 1995 – A Mercury News study shows a trip on Highway 85 now takes 30 minutes longer. Metering lights are tuned back on. • 1999 – I-880 metering lights turned on between Oakland and Milpitas.• 2001 – Caltrans ready to turn on lights on Highway 101 between Palo Alto and San Jose, but Peninsula cities block plan. Lights remain dark. • 2001 – In a test watches nationwide, Minneapolis-St. Paul forces 430 meters turned off, or sped up in the Twin Cities. But traffic delays worsen, and 380 are turned back on. • 2003 – Congestion clogs newly opened freeway lanes in Santa Clara County, where metering lights are not working or have yet to be installed. Source: Mercury News, just part of the D4 area. • Today – The D4 system includes 408 ramp meters.– 190 in the AM Peak– 208 in the PM PeakOther Meters 7– for Response to Incident Congestion



TODAY 

Ramp meters in North America 
– 28 metropolitan areas (as of January, 2015) 

• Portland, Seattle, Denver, Long Island, 
Minneapolis, LA, Oakland, Sacramento, 
Atlanta, etc.  

Over 4,536+ existing and 1,718 planned 
meters nationwide as of January, 2015 

As of January 2015, California has 2,802 
existing, and 1,642 planned ramp meters 
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AZ 65CA 2379 + 1650GA 160+18NV 41+26Tx 86+0Tn 0+0Mi 60Mn 420+10NY 99OR ??UT 52+0VA 26WI 125+0WS 285+10Besides Chicago, we aren’t the state to have ramp metersCurrently there are over 23 metropolitan areas with meters, including Portland, Seattle, Denver, Minneapolis, and Long IslandCalifornia has the most with over 1800Handout of Minnesota Ramp Metering Study Results?Handout Ramp Metering in North America 1995, update to 1989 report?Not in the near future. -----Original Message-----From: Zhongren Wang [mailto:zhongren_wang@dot.ca.gov] Sent: Wednesday, May 07, 2008 10:05 AMTo: Yung, Jessie <FHWA>Subject: RE: Ramp Meter UpdateThank you so much, Jessie,May you have any plan to update that Ramp Metering Status in NorthAmerica document?Zhongren916-654-6133,   916-653-3055 (f)916-969-6189 cell              <Jessie.Yung@dot.             gov> To              05/07/2008 06:29          <Mark.Doctor@fhwa.dot.gov>,             AM                        <zhongren_wang@dot.ca.gov> cc   Subject                                        RE: Ramp Meter Update      Zhongren,In reference to the Ramp Management and Control Handbook, ramp meteringsystems have been deployed in 26 metropolitan areas, with 12 having atleast one HOV bypass lane.  In 2002, there were approximately 2,160 rampmeters deployed within the United States. It was estimated that thenumber would be roughly 2,370 by the end of 2005.Jessie-----Original Message-----From: Doctor, Mark [mailto:Mark.Doctor@fhwa.dot.gov]Sent: Tuesday, May 06, 2008 9:32 PMTo: Zhongren WangCc: Yung, Jessie <FHWA>Subject: RE: Ramp Meter UpdateZhongren,Thank you for your inquiry regarding the total number of ramp metersnationwide.  I am no longer dealing with operations issues on a regularbasis and cannot provide you with a current estimate. I am copying Ms.Jessie Yung, FHWA Freeway Management Program Manager, on this e-mail.She may be able to provide you with an updated estimate of thenationwide deployment status.Mark DoctorFHWA Resource CenterSafety & Design Technical Service Team             -----Original Message-----             From: Zhongren Wang [mailto:zhongren_wang@dot.ca.gov]             Sent: Tue 5/6/2008 11:52 AM             To: Doctor, Mark             Cc:             Subject: Ramp Meter Update             Hello, Mark,             I am preparing a presentation for the Caltrans FreewayOperations Academy             on ramp metering, and having a hard time finding the totalnumber of ramp             meters nationwide. In the "Ramp Metering Status in NorthAmerica: 1995             update", the number is about 2300, which must have beenbogus now, since             California alone has almost that number. I am wonderingwhether you have             the total number handy, or have any plan to do another rampmetering             update?             Zhongren             California DOT, Ramp Metering Program             916-654-6133,   916-653-3055 (f)             916-969-6189 cellThe new federal MUTCD mandate a new standard regarding signal mounting. Signals have to be placed aligning w/ middle of lane for multilane onramps. This policy will render hundreds of CA meters to be nonstandard. We would like to know how the entire country is doing in terms of signal placement. Caltrans is also in the process of updating our design manual, so we are evaluating practices in other states. Questions ************************************************************************1. How many ramp meters does your State have, including both existing and planned ones.  For example, in California, we have 2739 meters existing, with 1650 planned. GA: We have 160 meters operational with about 18 more planned for activation in the next 6 months.  They are all in metro Atlanta.MN: Mn/DOT currently has about 420 ramp meters with another 10 planned but unfunded.TN: We don't have ramp metering.Tx: Texas has 86 ramp meters all of which are in Houston.  All cases involve entrance ramps of only one lane.  There are currently no planned projects to install more ramp meters.UT: We have 52 meters operational; 46 of them or multilane operationWI: Wisconsin has approximately 125 existing ramp meters with very few planned in the future.************************************************************************2. How the metering signal heads are supported, side-mounted, or mast-arm mounted. For example, in LA, we have 950 side-mounted, and 50 mast arm mounted. That is only 5% mast-arm mounted ones.   GA: No exact figures on this, but I would estimate 60% of our meters are side-mounted (single lane) and 40% are overhead (dual lane).  Note that on overhead meters we use TWO mast-arm signal heads per lane of metering, so we have FOUR signal heads total on the mast arm (image below). The center of each lane lines up with the center of each pair of heads.   We do not have companion side-mounted heads when overhead meters are used.MN: All Mn/DOT ramp metering heads are side-mounted as shown in the attached picture.  HOV bypasses are unmetered.. Minnesota has similar issues with the new federal MUTCD standards.  We have 420 ramp meters with side-mounted metering heads.  There are two heads per lane.  We have never had a safety problem with this design after nearly 40 years of use.  We have estimated that upgrading to this new requirement will require about $20 million ($50,000 per location) because of the cost for the overhead structure and guardrail protection for the structure whereas current meters are designed to be break-away.TX: All of the signal heads are side-mounted on a pedestal pole.  Sometimes there is a signal to the right, and sometimes there is a signal on both sides of the stop bar.  In the case of 2 signals, the left signal is angled for maximum visibility to traffic at the stop bar.  The right side signal is angled such that it is visible far back upstream of the stop bar by both the ramp and frontage road.  At 400' upstream of the ramp meter, we place warning signs with flashing beacons to warn of a ramp meter ahead.  The flashing beacons are flashing when the ramp meter is red.UT: The signal heads are on mast arms for the majority of multilane ramp meters; only 1 location does not have a mast armWI: Ramps with only one or two lanes are side-mounted.  Ramps with three or more lanes have mast arms and are side-mounted on separate poles.  I would assume only about 10-20% of our ramps have mast arms.  ************************************************************************3. How storage length is determined for new designs? Currently we do not have a storage length determination method for our new designs, although we do have queue length determination methodology for existing onramps.  GA: We do not add storage or otherwise lengthen ramps when we put in new ramp meters.  We work with what pavement is available.  If estimated queue lengths far exceed available storage, we will not install a meter at that location.  The only exception to this is sometimes we will extend a two-lane section of a ramp down to the stop bar to provide two full lanes of storage and then taper back to one lane beyond the stop bar.MN: We have a maximum wait time of 4 minutes for local onramps.  Using the peak hour volume, an assumed vehicle length and 2 lines of vehicles we calculate a preferred storage length that would allow us to maintain a 4 minute queue within the ramp capacity.  Most ramps don’t give us enough space so in the end we are usually forced to work with the storage space we have available.  We have queue detection at the top of the ramp to prevent the queue from spilling back onto the local street.  In some rare scenarios we have decided not to meter due to lack of adequate storage.TX: This information is predetermined before ramp meters are incorporated.  In other words, the traffic engineer must retrofit a ramp meter to meet predetermined geometrics.  Typically, the storage length includes a portion of the far left lane on the frontage road.  This can become an issue when the frontage road backs up all the way to an exit ramp, effectively 'blocking' the traffic coming off of the exit ramp.  Ideally, we would like to have around 1000' to queue vehicles, but this is not always possible.UT: We are in the process of defining a policy to standardize this calculation for new designs.  Most likely this will resemble the 4 minute wait time used by Mn/DOTWI: WisDOT does not have a determination method either.  We use experience from existing meters and a rule of thumb for estimation (10% of the peak hour vehicles on the ramp multiplied by the length of vehicle).  We will widen ramps to accommodate additional storage, but often times won’t reach the desired storage due to geometric constraints.************************************************************************4. How acceleration lane length is determined for new designs? We are planning to review the existing acceleration lane length design in the future, because ramp metering might be operating during non-peak hours.  GA: We use posted speed limit of freeway in our acceleration length calculations.MN: Posted speed on mainline.TX: This information is predetermined before ramp meters are incorporated.  In other words, the traffic engineer must retrofit a ramp meter to meet predetermined geometrics.  There have been cases of braided ramps where sight distance becomes an issue.  Drivers would have trouble seeing the downstream ramp meter, so we decided against using the ramp meter where otherwise they could have been useful.UT: Posted speed on mainlineWI: Acceleration distances are determined per AASHTO A Policy on Geometric Design of Highways and Streets, latest edition ************************************************************************5. Do you use RTMS, video or loops for detection, both onramp and mainline? For example, in CA, loops are still the popular detection devices. GA: On the ramps themselves, we use loops in the pavement for queue, presence and passage detection.  For MAINLINE monitoring (used in traffic responsive mode) we use video detection.  We pull the speeds, flow and occupancy from the four right-most lanes of the freeway adjacent to the meter. The video detection unit is directly connected to the meter controller. We do not bring this data into our “normal” freeway sensor system. It is dedicated to just meter control.MN: Mainline and ramps are all loops.  We have passage and queue detectors on the ramp.  We have mainline detectors every ½ mile. TX: We use radar on the mainlanes since we cannot afford to shut down lanes for maintenance in the case of loop detectors.  On the frontage roads and ramps, we use loop detectors.UT: For ramps a combination of magnetometers, Microloops, and loops. For mainline use a combination of radar, loops, and MicroloopsWI: We use loops and RTMS on mainline.  We use mostly loops on ramps.  We have also used video detection on the ramps as well in certain situations.************************************************************************6. What type of controllers you use, NEMA4, 170 or 2070?  For example, in CA, we are migrating to 2070 controllers.   GA: 2070MN: 170 controllersTX: All of the meters are Eagle 300 models from 1996.  If we were to start over again, we may consider using the 2070 controller.  However, the 2070 controller requires various loops on the main lanes and frontage roads, of which we are not able to maintain well.UT: 2070 controllersWI: We use both 170 and 2070 controllers.  Currently converting the 170s to 2070s.************************************************************************7. Are your meters mainline traffic responsive, fixed timing by time of day, or freeway system-wide responsive? 99% of California meters are traffic responsive. GA: Mostly mainline traffic responsive except in the case of non-working mainline detection. In that case, we revert to time-of-day operation.MN: 99% of Minnesota meters are traffic responsive.  The metering system looks up to 3 miles downstream.  There is some indirect coordination between meters on a corridor.TX: 29 are fixed time and 57 are traffic responsive.  The fixed time signals do include loops on both the ramp and frontage road to signal when to turn the ramp meters on.  When they are turned on via the detectors, they are in fixed time.  The traffic responsive meters look at traffic volumes at the merge point, the time traffic has waited to enter on the ramp, the length of the queue back onto the frontage road waiting to use the ramp, and the upstream traffic on the mainlanes.  Total delay caused by the ramp meter is not to exceed 2 minutes per vehicle.  Additionally, since the ramps can back up all the way to an upstream exit ramp or traffic signal, the controllers are programmed to enter a 'flush' mode when necessary where the ramp meters stay green until the frontage road congestion is cleared.  We consider it unsafe for traffic exiting off of the mainlanes to have to stop at the end of the exit ramp due to traffic queued back from a downstream ramp meter.UT: Most are time of day. We are currently implementing system-wide responsive WI: Over 90% are traffic responsive.  The only times they are not traffic responsive is if there is a detector outage (failure or due to construction) or if we need to meter at a faster rate due to back-ups to the arterial.************************************************************************8. Have you ever tried coordination of meters and nearby street signals?   GA: Not yet. On our wish list.  We have done some manual work in this area, i.e. splitting left turn cycles into leading AND lagging as well as shortening phases onto the ramp if feasible.  Some of the difficulty in this area is that regular signals and ramp meters are operated by two different agencies.MN: Yes, in the late 90’s as part of an integrated corridor project.  Was unsuccessful in that the signals were operated by multiple different agencies along the corridor.  Like Georgia we have done some manual coordination but that has been limited to locations where the signals were operated by Mn/DOT because the ramp was from a state highway.TX: No, there has been some discussion with the City of Houston about this, but no action has been taken.  It would be hard to coordinate and TxDOT and the City of Houston may have differing goals of how to manage traffic.UT: NeverWI: Never been tried in Wisconsin



     

Ramp Metering in the United 
States 



 

Caltrans Ramp 
Meters 

Constructed 
as of Dec. 2013 
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Presentation Notes
2751 exi.1835 planned by Aug. 2013.



POLICY  DD-35-R1 

  Caltrans “is committed to implementing ramp metering as an 
effective traffic management strategy…” 

 “Provisions for ramp metering shall be included in any project 
that proposes additional capacity… regardless of funding 
source.” 
 
 

 

 
 RMDP updated 

biennially 
 HOV preferential 

lane, CHP 
enforcement pad, 
and maintenance 
vehicle pad shall 
be installed 
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Presentation Notes
Mobility is key to everyday life. But we cannot keep up with mobility needs by just adding new lanes. We have to be smarter in MANAGING better what we have today. RM as a system management strategy becomes more and more important. It is quick, little environmental impact, and efficient!Deputy Directive: emphasize that we are committed to operating the fwys AT OR NEAR CAPACITY! Caltrans is committed to using ramp metering as an effective traffic management strategy, where it will improve or maintain effective operations of the freeway and parallel arterialsOutlines the responsibility for implementing metering



RAMP METERING BENEFITS 

Meters work like dams 
Meters prevent flooding of the downstream 

bottlenecks by managing the upstream ‘flow’ 

 

Reduce Congestion: Breaks up platoons 

Presenter
Presentation Notes
This slide is to show WHY RM makes sense!Therefore, create artificial bottlenecks at onramps, will alleviate downstream bottlenecksEvery day experience: An interesting phenomenon is when upstream is blocked by an accident, the downstream will flow better at higher speed.Use dam analogy: Hoover and Folsom dam Free flow downstream when upstream blocked by incidents



Utilize Capacity of Corridor      
(Remember this!)  
Route 

– Different ramp 
– Frontage  road 
– Surface street 

Time 
– Earlier 
– Later 
– Not at all 

 

RAMP METERING BENEFITS 

Presenter
Presentation Notes
Encourages diversionDrivers will choose a method of travel that minimizes their individual travel timeTake a Different RouteGo a a Different Time	earlier, later, 9/80s, 4/10sCarmel Mtn Road EXAMPLE



Encourage Modal Shift  

 

RAMP METERING BENEFITS 

Presenter
Presentation Notes
Lastly - Changes the MODE of transportationform carpools, take bus, light rail, telecommute, train Bay Area, might take the ferry



 

California Projects:  
 
San Diego WB 94 Study 

RAMP 
METERING 
BENEFITS 

BEFORE RAMP METERING: 
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AFTER RAMP METERING: 
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Here is a travel time/flow chart for the same route without Metering



Real Projects: The Minnesota ramp meters turn-off Study 
 Along 210 miles of freeway, 430 meters were studied for a period of 6 weeks. 
http://www.dot.state.mn.us/rampmeter/study.html 

Measure of Effectiveness Average Change 
Freeway Travel Time +22% 
Freeway Travel Speed -7% 
Freeway Throughput -9% 
Travel Time Reliability -91% 
Crashes +26% 
B/C for RM Systems 15:1 

Motorist Perception Less safe 

 

RAMP METERING BENEFITS 

Presenter
Presentation Notes
Freeway Travel times increased average of 22 % without meteringFreeway travel speeds decreased average of 14 % without meteringFreeway traffic volumes decreased average of 9 % without meteringTravel time reliability decreased by 91% without meteringSmoother flow  = fewer accidentIn Minnesota crashes increased 26% on metered freeways in peak period when ramp metering was turned off.A majority of travelers perceived freeway travel is much safer when metering are in operationBenefits of ramp metering system exceeded costs by ratio of over 15:1Benefits of metering exceed cost of ENTIRE congestion management system by over 5:1



CLASS DEMO 

 

Ramp Metering 
Demonstration 

 

Presenter
Presentation Notes
Remember your chemistry class? Demo has two purposes: (1) Bottleneck always exists, but would not activate until demand exceeds its capacity; (2) Metering is an effective tool to prevent demand to exceed capacity, and therefore, prevent bottleneck from activating. At free flow, speed does not change much as throughput increasesMax. Throughput reached at about 50 mphAs congestion causes speed to drop, throughput drops dramatically

http://images.google.com/imgres?imgurl=http://etc.usf.edu/clipart/23300/23374/glass_funnel_23374_lg.gif&imgrefurl=http://etc.usf.edu/clipart/23300/23374/glass_funnel_23374.htm&h=700&w=554&sz=21&hl=en&start=123&um=1&tbnid=1iNze43T7fPEeM:&tbnh=140&tbnw=111&prev=/images?q=funnel&start=120&ndsp=20&um=1&hl=en&safe=active&rlz=1G1GGLQ_ENUS246&sa=N


 

QUIZ ! 

List three of the benefits of ramp 
metering? 

How does ramp metering improve 
safety? 

What did MnDOT do to measure the 
benefits of ramp metering? 



TYPES OF OPERATION 

Traffic responsive 
–Real-time 
–Adjusts to local 

freeway flow 
conditions 

–More maintenance 
(mainline loops) 
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Presentation Notes
99% of the Caltrans meters are operating in this mode. Traffic Responsive -  Mainline loops feed data to a microprocessor,170 controller.  Real-time, occupancy over the loopsAdjusts to local conditionsDoesn’t know what is happening upstream or downDistrict 7 study found traffic responsive reduced delay in the queue by 24%Instead of fixed rate, many rates



TYPES OF OPERATION 

Centrally controlled 
– Send info to and receive 

commands from the 
TMC 

– Corridor management 
(ARM) 
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Presentation Notes
GoalCentral control - polls controllers every 30 secondsSends information to central location such as TMCIn District 11 on I-8 meters talk to each other  - SWARMSystem Wide Area Ramp MeteringTriggers an alarm if there are malfunctionsTakes less PYs, can be monitored from officeBut needs a computer system that is expandable.



TYPES OF OPERATION 

Fixed rate 
–Stand-alone 
–Doesn’t operate 

based upon 
freeway 
conditions 
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Presentation Notes
Onramp detection only! Onramp vehicle activation only. Time of day or fixed time interval-Loops or not loopsTiming is based on historical data, stand alone, can’t tell if malfunctionHave to go to the controller in the field for dataPY intensiveNo ideal, used when mainline loops aren’t working



HOV PREFERENTIAL LANES 

 

733 Statewide, 40 % of RM Locations 
Metered vs. Non-metered 

Presenter
Presentation Notes
Ask class what is a reasonable threshold of violations?            What is HOV Bypass Lane?   HOW IT IS MONITORED (ramp metering counts). Or what is too much? Caltans collect data on violation rate, gives to CHP13% + for high enforcementFines vary   City + court jurisdiction costsMin $341 first violation



HOV PREFERENTIAL LANES 

Ramp Metering Design Manual 
requires HOV preferential lanes be 
provided at all new installations 
Pros: 

– Encourage carpooling  
– Encourage transit usage 
– Form an HOV lane system, together with mainline 

HOV lanes, and park & ride lots 
– Enhance overall system efficiency by mobilizing more 

people while reducing number of vehicles 
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BYPASS THE ONRAMP QUEUE15% or more is excellent usage



HOV PREFERENTIAL LANES 

Cons 
– HOV demand too high 
– HOV demand too low 
– Mixed flow lane demand too high  
– HOV merging concerns, when non-metered 

Onramp HOV preferential lane 
removal is a design exception! 

 

Presenter
Presentation Notes
Bypass = bypass the queue = preferential lanenot necessarily bypass the meter\Story of first one in Long Beach . . . Violator and CHPRamp meter policy requires that an HOV lane must be considered at each ramp meter locationIf determined that HOV is not feasible, must justify the reasons.RMDM requires HOV bypass lanes be provided at new installationsBypass lane removal is a Design Exception!HOV demand too high to defeat the purpose of RMHOV demand too low to create empty lane syndromeMixed flow lane demand too high to cause queue spill-backHOV merging safety concernsPolitics?...



METERING RATE  

Mainline volume  
On-ramp volume 
Storage length 

 
 

Effective ramp metering strategies involve a trade-off 
between:  
 

Mainline bottleneck activation vs. 
onramp back-up 

 

Presenter
Presentation Notes
Metering rate is the critical parameter for both Operations and Design. In operations, we fine-tune it to fit better to the local conditions; while in Design, we allow it for forecast traffic conditions. As the selected CAPACITY of onramp flow, it influences both the upstream queue, and also downstream merging operations. Storage --Key consideration in DesignQueue lengths - ideal to keep queue on ramp, prevent disruption of local street, Can mitigate with widening striping, signal coordination, trap lane, “No right on Red’, etcDischargecycle length1 or 2 vehicles per cycle# of lanes



CONTACT LIST 

District Contact Phone 
2 Rob Stinger 530-225-3229 

3 Jim Calkins 916-859-7940 

4 Lester Lee/Adrian Levy 510-286-4528/510-622-0109  

5 Paul McClintic/Julie Gonzalez  805-549-3473/805-549-3048 

6 Anthony Lopez/Tyler Laing 559-445-6709/559-351-1877 

7 Afsaneh Razavi/Wahib Jreij 323-259-1841/323-259-1842 

8 Mohammed Bendelhoum  909-356-3749/951-236-5107 

10 John Castro/Vu Nguyen 209-948-7449/209-603-5126 

11 Lawrence Emerson 
Sandro Bermudez  

858-467-3073  
858-457-3038 

12 Morteza Fahrtash/Saeed Nafisi  949-936-3571/949-279-8940 

HQ Martha Styer/David Wells 916-651-9364/916-227-4655 

 



RAMP METERING 

 

Have you 
learned 

what you 
want to 
learn? 

Presenter
Presentation Notes
While we have tried hard to paint a picture of Ramp Metering. Now we would like to check with you to see what else you would like to be answered. I do not blame you if the picture is still as clear as mud. What do you want to leave here with?Put input from class on flip chart - (return at end of the class.)Then show class next slide.IDIOMSA conclusion is the place where you got tired of thinkingExperience is something you don't get until just after you need itExperience is a wonderful thing. It enables you to recognize a mistake when you make it againSuccess always occurs in private, and failure is full viewThe sooner you fall behind, the longer you have to catch upNo sense in being pessimistic, it probably won't work anywayThe first 90% of the project takes 90% of the time. The last 10% takes the other 90% of the time. The trouble with doing something right the first time is that nobody appreciates how difficult it wasIt may be your sole purpose in life to serve as a warning to othersIf you first don't succeed, destroy all evidence that you triedNo one is listening until you make a mistakeIf you must choose between two evils, pick the one you have never tried beforeNixon's principle: If two wrongs don't make a right, try three
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