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PURPOSE OF THIS MANUAL 
 
The purpose of this Manual is to provide a guide to CALTRANS Ramp Metering Branch 
personnel. In order to establish consistency and accuracy, the Manual provides written guidelines 
and general field procedures.  
 
 This Manual is divided into three chapters: 
 

• CHAPTER 1- Transportation Management Center (TMC) and Advanced 
Transportation Management System (ATMS) 
Describes the functions and duties of District 7 TMC. Explains and describes the 
computer system (ATMS) used in the TMC by Ramp Metering Branch and other 
CALTRANS personnel. 
 

• CHAPTER 2- Ramp Metering Branch Responsibilities 
Describes the responsibilities of the Ramp Metering Branch. The guidelines are 
continuously being improved by new ideas and technologies. 
 

• CHAPTER 3- Ramp Metering Branch Field Procedure 
Describes the field procedure for ramp metering field personnel and explains how the 
ramp meter software operates. 
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INTRODUCTION TO RAMP METERING 
 
 
Ramp metering is a traffic management tool used to increase the efficiency and safety of the 
traffic operations on freeways. It is one of the most cost effective ways of managing traffic flow. 
It improves traffic flow on congested freeways and often significantly delays the necessity of 
undertaking major freeway improvement projects. 
 
Freeway ramp meters are traffic signals installed on the freeway on-ramps to regulate the traffic 
entering the freeway system. Ramp meters allow the traffic to enter the freeway at a rate 
dependent on the conditions of freeway mainline traffic. They generally operate during the traffic 
peak periods. The main objective of ramp meters is to maintain the freeway traffic volumes 
below the freeway capacity, and to provide an acceptable level of service. In highly populated 
metropolitan areas, this objective is difficult to maintain for long periods of time due to high 
freeway and on-ramps traffic demand. Stop and go traffic conditions are normally delayed and/or 
shortened and congestion related traffic accidents are highly reduced. 
 
Freeway ramp meters are often used in conjunction with preferential High Occupancy Vehicles 
(HOV) non-metered lanes in District 7, to provide time saving incentives for use of carpool, 
vanpools and public transit.  
 
There are three different modes of freeway ramp metering: 
 

• Non-traffic responsive (fixed rate) mode-the ramp meter is programmed to operate at 
designated time intervals (“time of day”) with fixed metering rates (vehicles per 
minutes). Using historical traffic data, traffic engineers determine the time periods and 
metering rates in advance. The parameters are then entered into the ramp meter controller 
(microprocessor) either by remote connection or directly at the field location. 

 
• Traffic responsive mode-the local ramp meter controller adjusts ramp metering rates 

based on real time mainline traffic flow parameters (occupancy and volume) and on 
programmed parameters (minimum metering rates, queue loop threshold, etc.) selected 
by the traffic engineer. Vehicle detectors collect the real time traffic flow parameters. The 
vehicle detectors, usually inductive loops embedded into the pavement, are located 
upstream from the on ramp. Local ramp vehicle detection is used by the controller to 
provide an effective and safe operation under a wide variety of   traffic conditions. 

 
• Central control mode-the central system, in conjunction with the local ramp controllers 

determine, ramp meter rates based on freeway mainline real time traffic flow parameters  
(speed, saturation density, volumes).  The central computer may modify the local 
controller metering rate by generating more/less restrictive rates from downstream ramp 
meter locations. The central control system also permits,  
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• monitoring of an entire series of ramp meter locations from a remote central 
location 

 
• convenient reprogramming of the local controllers from a remote central 

location 
 

• manual intervention to override the program for any given ramp in the event 
of unusual conditions. 

 
 

At the present, District 7 is testing and evaluating a central control system called System 
Wide Area Ramp Metering (SWARM). The goal is to implement this central ramp metering 
control throughout the District.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Most of the writings on this section are excerpts from the Internet articles titled: TMS 
Baseline Inventory –June 30, 2001 FREEWAY RAMP METERS and RAMP METERS 
CENTRAL SYSTEM 
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CHAPTER 1 
 

 
TRANSPORTATION MANAGEMENT CENTER (TMC)  

 
The District 7 Transportation Management Center (TMC) is located in the Caltrans District 
Office Building in Downtown Los Angeles.  It is a state-of-the-art technologically advanced 
focal point for maximizing traffic flow on the vast Los Angeles and Ventura County freeway 
system. Caltrans and the California Highway Patrol (CHP) jointly operate the Center.  
 
The TMC is used to manage the freeway transportation system.  Functions of the TMC include: 
 

• Ramp metering system - control the entry of vehicles onto freeways via traffic signals, 
thereby limiting freeway volumes.  This in turn optimizes vehicle density and speed, and 
reduces traffic congestion.  Ramp metering system is the responsibility of the Ramp 
Metering Branch, along with TMC Support and Electrical Maintenance.   

 
• Freeway surveillance equipment - provides essential traffic data to the TMC for early 

detection of incidents and locates areas of congestion.  The primary means of obtaining 
traffic flow data is through wire loops embedded in freeway lanes and ramps.  These 
include Vehicle Detection Stations (VDS) for mainline surveillance and Ramp Metering 
Stations (RMS) for on/off ramp surveillance.  Freeway surveillance equipment is the 
responsibility of the Ramp Metering Branch, along with TMC Support and Electrical 
Maintenance. 

 
• Closed circuit television (CCTV) cameras - with zoom capabilities are used to confirm 

the exact location, nature and severity of freeway incidents. 
 

• Changeable message signs (CMS) - are TMC controlled signs located at key points on the 
freeway system.  The TMC updates the display of the CMS messages to provide 
motorists with real-time traffic information and amber alerts. 

 
• Highway Advisory Radio (HAR) - is a short-range broadcast radio with transmitters 

located within the freeway right of way to provide motorists with advanced informational 
messages.  HAR messages are remotely activated from TMC. 

 
• CHP computer-aided dispatch (CAD) - is a computer database of freeway incidents.  The 

TMC has direct access to the California Highway Patrol's CAD system so staff can check 
on existing incidents or enter new information as it becomes available.   
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• Freeway Service Patrol (FSP) - is a fleet of tow trucks co-managed by Caltrans and the 
CHP, in partnership with the Metropolitan Transportation Authority (MTA).  The trucks 
patrol the freeways continuously during rush-hour traffic and provide rapid removal of 
disabled vehicles.  Services provided at no charge include: changing flat tires, jump 
starting a vehicle, refilling a radiator and patching leaky hoses, placing a gallon of fuel in 
an empty gas tank, and towing disabled vehicles to designated drop zones.  

 
• Freeway call boxes - are located on freeways in both Los Angeles and Ventura Counties.  

Motorists use the call boxes to report car problems, i.e., flat tires, leaking radiators, no 
gas, traffic accidents, stalled cars, etc. Calls can then be directed to the FSP. 

 
 
 

ADVANCED TRANSPORTATION MANAGEMENT SYSTEM (ATMS) 
 
The Advanced Transportation Management System (ATMS) is a computer workstation designed 
to assist in collection and disseminating of traffic information in order to effectively manage the 
existing Caltrans District 7 transportation system. There are several ATMS workstations in the 
TMC, four of which are used exclusively by the Ramp Metering Branch.   
 
The ATMS provides access to the field RMS and VDS.  It provides data showing freeway 
mainline, and on/off ramp volumes, speed and occupancies.  Meter rates and other ramp meter 
configurations can be changed through ATMS.  Historical data can be obtained to analyze the 
efficiency of the freeway system. 
 
The ATMS provides speed data for most of District 7 freeways. This data can be displayed on 
the ATMS workstations or placed on the TMC Freeway Operations Status display. This display 
is a large wall   projection screen inside of the TMC, which shows District 7 freeway system and 
the real time operational speed (by color) at each VDS location.  
 
Each field RMS and VDS is operated by a “170” controller (microprocessor) inside a cabinet. 
The controller program is called RAM MAP, which is provided by the Ramp Metering Branch 
personnel. See Attachment A.  
 
The ATMS works on RAM MAPS.  The RAM MAPS tell the “170” controllers how and when 
to operate.  Changes to the RAM MAPS can be done in the field or through the ATMS 
workstation. 
 
In order for the RMS, VDS and ATMS to operate properly, the following two items are required.   
 
1.The “170” controller program (RAM MAPS): Needs to have the correct ramp configuration    
(number of freeway lanes, number of ramp lanes, identify the type of freeway and ramp loops, 
etc.). 
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• The RAMP MAPS should be updated when a construction project or any change affects 
the ramp/freeway configuration (freeway widening, adding mainline or ramp carpool 
lanes, etc.). 

 
• In addition, when a mainline or on-ramp loop is not working properly, the area engineer 

should evaluate if the loop needs to be disabled in the “170” controller program.  
Occasionally, a malfunctioning loop will affect the correct operation of the ramp meter 
and/or the TMC Freeway Operations Status display.   

 
2. Loop detector sensitivity: Loop detector sensitivity needs to be set correctly, since 
TMC/ATMS data are affected by this item, particularly freeway speed calculations. Electrical 
Maintenance should set the sensor sensitivity per the sensor manufacturer recommendations. See 
APPENDIX A. 
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CHAPTER 2 

 
RAMP METERING BRANCH RESPONSIBILITIES 

 
• Periodically, conduct High Occupancy Vehicles (HOV) lane occupancy counts to obtain 

the violation rate.  High violation rates shall be reported to the CHP for enforcement 
purposes.  Should be done at least once a year at those locations where a high HOV lane 
violation rate has been observed. 

 
• Obtain data from ATMS and develop an operational study for each freeway.  The results 

from the operational study shall be used to develop plans for operational improvement 
projects where needed, and to revise ramp meter rates and turn on/off times. These 
studies should be conducted every year, if possible. 

 
• Review Project Study Reports (PSR), Project Reports (PR) and Plans Specifications and 

Estimate (PS & E) to ensure that metering equipment will be installed properly in the 
project.  This includes HOV bypass lanes, safe locations for the controller cabinet, and all 
the proper equipment necessary for the ramp meter system.  Loops are in the correct lanes 
and properly placed.  Ramp storage is adequate to handle demands.    

 
• Conduct a yearly inventory of missing or defective equipment (loop detectors, freeway 

and ramp loops, etc.), at each RMS and VDS locations and submit this inventory to TMC 
Support and/or Electrical Maintenance. The collected information is included in the 
Ramp Metering Development Plan developed by District 7 Ramp Metering Branch, per 
Caltrans Ramp Metering Policy Procedures. See Attachment B. 

 
• Periodically conduct Queue and Demand (Q and D) counts to monitor and/or make 

adjustments to the existing ramp meter operations. These counts should be done on a 
continuous basis. The area engineer should set the frequency of the Q and D counts (at 
least once a year, if possible; before and after construction projects). Some ramp meter 
traffic complaint investigation should include a Q and D count. 

 
• Investigate ramp meter complaints and inquiries generated in-house and by private 

citizens by checking ATMS data, field review, Q&D counts, HOV occupancy counts, 
etc., as needed. Answers should be responded to in a timely manner. 

 
• Provide at each RMS and VDS cabinet location, a copy of the latest RAM MAP, Loop 

Detector Sensor Layout Sheet and As Built Plans.  This allows any authorized personnel 
working at the Ramp Meter cabinet to do the work efficiently. See Attachment A. 
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• Conduct field “ramp meter surveillance”. 
 

1. Office Work (Before going to the field) 
 
Ramp Metering personnel should periodically use the ATMS to check the following: 

Loops operation/malfunction • 
• 
• 

Communication (phone lines) between the “170” controller and the ATMS/TMC 
Freeway operations (bottleneck, speed, etc.) 

 
If the ATMS shows that there is an equipment malfunction in the field, Ramp Metering 
personnel should use the ATMS and immediately check: 

 
• “170” Controller program (RAM MAP) 
• Status of the loops (failed hard failed, etc.) 
• Status of the location (location was turned off by TMC personnel, under    

construction, etc.) 
• Other (use the ATMS* features to try to solve the problem) 

 
*ATMS has many features that give clues of what the problem maybe, possibly 
avoiding a trip to the field. 

 
2. Field Surveillance 
 
While in the field conducting ramp meter/freeway surveillance, if the location seems to 
be operating properly, Ramp Metering personnel should use the guidelines below. 
Otherwise refer to Chapter 3, Ramp Metering Branch Field Procedure. 

 
• 

• 

• 

Time the ramp meter cycle with a stopwatch and check it against the scheduled time 
of day (TOD) table cycle.  If the location is in traffic responsive mode, the cycle 
shall be equal or less than the TOD cycle. 

 
Observe the queue length and the ramp meter operation during different traffic 
conditions to evaluate if the existing ramp meter program (RAM MAP) needs any 
changes. See Attachment C. 

 
Look for damaged/malfunctioning equipment, missing signs, stripping, etc. 
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3. Office work (After Field Surveillance) 
 
• Report to Electrical Maintenance any equipment malfunction (burned out lights, 

knocked down ramp meter heads/meter on signs, etc.). See Attachment C. 
 

 Report to Maintenance Department any knocked down traffic signs, graffiti on 
signs/structures, overgrown trees blocking ramp meters or signs, etc. that are located 
within the State right of way. 
 

• 

• Report to the Traffic Investigation Department unsafe traffic conditions that they 
need to be aware, like off ramp traffic backing up to the freeway mainline lanes, etc. 

 
• Report to Maintenance Special Crews of any worn out or missing stripping, signs, 

etc. 
 

 
Notes: 

Telephone line (communication) problems should be brought to the attention of TMC 
Support. 

• 

• 

• 

Whenever Ramp Metering personnel cannot “fix” the ramp meter malfunction, TMC Support 
or Electrical Maintenance should be immediately informed. 
Every time a RMS or a VDS is found to be malfunctioning, it should be “Logged”, in the 
Freeway Surveillance Form book. See Attachment C. 
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CHAPTER 3 
 

RAMP METERING BRANCH 
FIELD PROCEDURE 

 
 
 
General Note: Please, refer to the pictures of the “170” controller cabinet on page 
21 and to APPENDIX A and B, while reading this chapter. 
 
 

“170” CONTROLLER BASE DISPLAY 
 

The LCD display of the “170” controller must be turned “on” to access the ramp meter 
program. The display is turned on by pressing any one of the following controller’s keys, “A”, 
“B”, “C”, “D”, “4”, “5” or “6”. The display will show what is known as the “Base Display”. 
See Appendix B. 
 
Pressing “E” (when the display is off), will turn the LCD display on, showing the “date” 
(version) of the software installed in the controller. To switch the LCD display from the “date” 
(version) mode to the Base Display, the “stop timing” toggle switch has to be reset. This switch 
is located on the faceplate of the controller. 
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INPUTTING TIME AND DATE 
(KEY “8” PROCEDURE)  

 
Note: This procedure is used to input the correct time of day, date and day of week in the “170” 
controller program. 
 
Suppose the correct time is 13:05 and the correct date is 07-27-02, Thursday. 
 
1. Press “8” to change time of day and date and day of week. Time of day is going to display. If 

correct go to 3. If not go to 2. 
 
2. Press “1”, “3”, “0”, and “5” to input 13:05. 
 
3. Press “E” to enter. Date is going to display. If correct, go to 5. If not, go to 4. 
 
4. Press “0”,“7”, “2”, “7”, “0”, and “2” to input 07-27-02. 
 
5. Press “E” to enter. The controller is going to display the day of the week.  
 
6. If the day of week is correct, go to the next step. Otherwise, press “1” for Monday, “2” for 

Tuesday, “3” for Wednesday, “4” for Thursday,  “5” for Friday, “6” for Saturday and “7” for 
Sunday. (Example: Press “4” for Thursday). 

 
7. Press “E” to enter and to get back to the Base Display. 
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INPUTTING TIME OF DAY (TOD) TABLE  
(KEY “9” PROCEDURE) 

 
Note: This procedure is used to input in the “170” controller, the TOD Table which consist of the 
days and time of day of ramp meter operations and the metering rates.  

 
1. Press “9” to get to the Time of Day (TOD) Table. Display is going to show the 1st time 

of day interval (starting time of metering) entry. If the time is correct, press “E”. Go to 3 
or 4. 

 
2. If not, input the correct metering time (military time) and then press “E”. Go to 3 or 4. 
 
3. Press “A” to advance to the next time of day interval (2, 3, 4…) at which the TOD is 

going to be changed. If the time is not correct, input the right time then press “E”. 
 
4. The display moves to the metering rate (total number of vehicles/minute) for that time 

of day interval.  If the rate is correct, press “E”. Otherwise, input the rate “00” = to turn 
off the meter, “01”= steady green light, any other number= metering rate (from 03 to 15 
for single metered lane, 1 vehicle per cycle) then press “E”. Go to 3 or 5. 

 
5. Display is going to show the days of week when metering is programmed for that 

particular time of day interval. If the entries are not correct go to 6, otherwise go to 3. 
 
6. Controller lights (bits) 1 to 7 indicate the day of week that the meter should be in 

operation  (“1” for Monday, “2” for Tuesday, “3” for Wednesday, “4” for Thursday,  
“5” for Friday, “6” for Saturday and “7” for Sunday). By pressing the controller 
numbered keypad (on/off), the correct metering day is enabled. Once the entries are 
correct go to 3 or press “E”. 

 
7.  Display is going to show “FFFF”, indicating special features (“1” for External Device1, 

“2”for External Device2, “3” for Number of vehicles per cycle plan B, “4” for critical 
volume plan B). By pressing the controller numbered keypad (on/off), the correct feature 
is enabled. Once the entries are correct go to 3 or press “E” to get out of the TOD table 
mode and back to the base display. 

  
NOTES: 

• If  “F” is pressed at any time during this procedure, the last entry made will not be 
recorded and the program will get out of the TOD table mode and back to the base 
display. “E” must be pressed for the program to accept any new entry. 

 
The last entry on the TOD Table must be “3333” (a terminator), which indicates to the program 
that this is the end of the TOD table. 
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RAMP METER IS OPERATING ON A STEADY GREEN 
(WITH FREEWAY MAINLINE CONGESTION) 

 
1. Check if the mainline loops’ detector sensor lights are blinking as vehicles pass 

over the mainline loops. This indicates that the sensor is detecting mainline traffic. If 
the sensor is working, go to 2.  
If the loop detector sensor’s lights are off, check if the sensor is turned “On”.  If it is 
“On”, then try to reset it and/or check that the sensor sensitivity setting is correct. See 
APPENDIX A. 
As a last resort, pull the loop detector sensor out and plug it back in. Sometimes the 
sensor connection is bad or dirty and this will correct this problem. If the sensor starts 
to work, go to 7. If the sensor does not work, go to 8. 

 
2. Go to address “0D4”, to check the status of the mainline loops in the controller 

(mainline loops must be enabled at address “0F6”). The controller’s LCD display 
should show (blink) the number of the lane as the vehicles pass over the mainline 
loops.  If address “0D4” does not show the lane number, go to 8. 

 
3. Check if address “090” (manual ramp metering) have a “255” entry (normal 

metering). If the entry is correct, go to 4. If the entry is “1” (steady green), then most 
likely, that is the reason of the problem. Input “255” in this address. Go to 7. 

 
4. Check the values of addresses “088” and “08A”. Values should be per RAM MAP 

placed inside the cabinet. If not, input the correct values. Go to 7. 
 
5. Check the value of address “3B4” (3 minutes average mainline traffic volume). The 

software updates this value every 30 seconds. If the value does not change, go to 8.  
 
6. As the last resource, go to address “3E0”. Zero out this address, to reinitialize the 

program. Then, you must input the RAM MAP information including the Time of 
Day (TOD) Table. If the problem is fixed, go to 7. If the ramp meter is still operating 
on steady green, go to 8 

 
7. Observe the ramp meter operation for enough time, to ensure that it is operating 

per the RAM MAP. If the meter does not operate properly, go to 8. 
 
8. Report this and any other ramp meter operational problem to Electrical 

Maintenance and/or TMC Support. 
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RAMP METER IS OFF (BLACK) 
 

1. Open Police/Light Switch Door on the side of the “170” controller cabinet. Check the 
status of the Signal Light Toggle Switch. This switch turn on /off the ramp meter signal 
lights. Check if this switch is on the “On” or “Off” position. If the switch is on the “Off” 
position, turn it “On” (for safety reasons, the on ramp should be clear of any traffic when 
the light switch is turned on). If the meter signal lights turn on, go to 12. Otherwise go to 
2. 

 
2. For safety reasons, position the Signal Light Toggle Switch to the “Off” position before 

proceeding with any other work on the “170” controller. 
 

3. Open the cabinet.  
 

REMINDER: For safety reasons, on step 2, the signal lights were turned “Off”. The 
meter signal lights must be turned “On”, after each step (from 4 to 11) is performed, to 
check if the lights are working. First, verify that the ramp is clear of traffic, then position 
the Signal Light Toggle Switch to “On” position and wait for at least 1 cycle or 30 
seconds. 

 
4. Check if the controller has power by observing if the loop detector sensor lights are 

blinking, or by turning on the controller’s LCD display (Refer to “170” Controller Base 
Display Instructions). If there is no power in the cabinet, go to 13. If the controller has 
power, go to 5. 

 
5. Check if the Watch Dog Switch (WDS) light (lower rack) is on. If this light is on, the 

WDS need to be reset. Reset it by pressing the reset button if equipped with one or by 
flipping the toggle switch on and off. If the meter signals lights turn on, go to 12. If the 
WDS cannot be reset (light keeps turning on), go to 13. If the WDS light was not on, go 
to 6. 

 
6. Go to address “0F4” and check if bit “1” is enabled (on). This bit turns on the controller 

program. If, bit “1” was already enabled, go to7. If it was not on, press key “1” to enable 
it. If the meter signal lights turn on, go to12. Otherwise, go to7. 

 
7. Check the controller’s calendar (Time of Day, Date, and Day of the Week) using Key 

“8” Procedure. If the calendar information is correct, go to 8. If the meter signal lights 
turn on after the calendar is corrected, go to12. If the lights do not turn on, go to 8. 

 
8. Check Time of the Day (TOD) Table, using Key “9” Procedure. Follow the RAM 

MAP information to check: time of day of metering, meter rates, day of the week of 
metering, etc. If the information in the TOD table is correct, go to 9. If the meter signals 
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lights turn on, after the TOD table is corrected, go to12. If the lights do not turn on, go to 
9. 

 
9. Check if the Holiday Table, the “A” column (addresses from “0A0” to “0AF”) of the 

program has the correct entries per RAM MAP. If the meter location operates on traffic 
responsive mode, the entries at these addresses should be zeroes (meter will be on during 
holidays). If the meter location does not operate on traffic responsive mode, the current 
year holidays should be in (meter will be off during the programmed holidays). If the 
information in the Holiday Table is correct, go to10. If the meter signal lights turn on, 
after the Holiday Table is corrected, go to 12. If the lights do not turn on, go to 10. 

 
10. Check addresses from “0E8” to “0EF”. These addresses contain active error flags after 

the program performs different internal tests. On occasions, by clearing the storage 
entries in these addresses, the meter will start to operate per the RAM MAP. To clear the 
entries in any of these addresses, input a “0”. If these addresses were already cleared, go 
to 11. If the meter signals lights turn on, after the addresses are cleared, go to 12. If the 
lights do not turn on, go to11. 

 
11. As the last resource, go to address “3E0”. Zero out this address, to reinitialize the 

program. Then, you must input the RAM MAP information including the TOD Table. 
If the problem is fixed, go to 12. If the ramp meter signals lights are still off, go to 13. 

 
12. Observe the ramp meter operation for enough time, to ensure that it is operating 

per the RAM MAP. If the meter does not operate properly, go to the next step.  
 
13. Report this and any other ramp meter operational problem to Electrical Maintenance 

and/or TMC Support. 
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RAMP METER IS OPERATING ON “PRE-TIME” MODE 
(CYCLING WITHOUT ANY VEHICLE AT THE DEMAND LOOP) 

 
NOTE: Most likely, the Pre-time condition is due to the demand loop detector “locking 

up”.  
  
1. Check if the Demand (D) loop detector sensor light blinks as vehicles pass over the D 

loop. This indicates that the sensor is detecting the presence of vehicles. If the detector is 
working, go to 2 (Reminder: Loop detector sensor needs to be turned “On”). 
If the D loop detector sensor’s light is steady on (“locked up”), then try to reset the loop 
detector sensor and/or check is the sensor’s sensitivity setting is correct. See APPENDIX 
A. If the detector starts to work and the ramp meter go off the pre-time mode, go to 5. If 
the meter stays operating in “pre-time” mode, go to 2. 
As a last resort, pull the loop detector sensor out and plug it back in. Sometimes the loop 
detector sensor connection is bad or dirty and this will correct this problem. If the sensor 
does not work, go to 6. If the sensor starts to work and the ramp meter go off the “pre-
time” mode, go to 5. If the meter stays operating in “pre-time” mode, go to 2. 
 

2. Go to address “0D6” to check the status of the D loop in the controller. The controller's 
LCD display shows when the D loop detects a vehicle by displaying (blinking) a number 
(D loop must be enabled at address “0F8”). The D loop is represented by a number “1”. 
Simultaneously, the controller bits (lights) located on the controller’s faceplate will blink. 
If address “0D6” does not show a number “1”, go to 6. If the LCD display shows a solid 
number “1”, that means that the D loop detector is “locked up”, go to 1. If the display 
shows a blinking number “1”, but the location is still operating in “pre-time” mode, go to 
3. 
 

3. Check address “0F5” and verify that bits “5”(“pre-time” red) and “6” (“pre-time” green) 
are not enabled. Enabling these bits trigger the controller to operate on a “pre-time” mode 
(that is, the ramp meter will cycle red and green with or without traffic on the ramp). This 
mode is used only when Ramp Meter personnel is aware of a D and/or P loop 
malfunction and wants to operate the meter.  
If bit “5” and/or “6” are set (and they are not wanted on), then zero out these bits 
(on/off). If the ramp meter go off the “pre-time” mode, go to 5. If the meter is still 
operating on “pre-time” go to 4. 
 

4. As a last resort, go to address “3E0”. Zero out this address, to reinitialize the program. 
Then, you must input the RAM MAP information including the Time of Day (TOD) 
Table. If the problem is fixed, go to 5. If the ramp meter is still operating on “pre-time” 
mode, go to 6. 
 

 Page 16 



DIVISION OF OPERATIONS DISTRICT 7 
STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTATION 
 
 
 

5. Observe the ramp meter operation for enough time, to ensure that it is operating 
per the RAM MAP. If the meter does not operate properly, go to the next step. 
 

6. Report this and any other ramp meter operational problem to Electrical Maintenance 
and/or TMC Support. 

 
Be aware that if the D and P loops are “locked up” at the same time, the ramp meter will 
operate on “pre-time” mode, too.  The D loop “locking up” will trigger the green light 
without any vehicles at the demand loop.  
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RAMP METER IS STUCK ON RED 
(RAMP METER DOES NOT TURN GREEN WHEN VEHICLES ARRIVE AT THE 

DEMAND LOOP) 
 

NOTE: Most likely, this condition is due to the demand loop failing to detect the 
presence of the vehicles. 

 
 

1. Check if the Demand (D) loop detector sensor light blinks as vehicles pass over the D 
loop. This indicates that the sensor is detecting the presence of vehicles. If the sensor is 
working, go to 2. 
If the D loop detector sensor’s light is off, check if the sensor is turned “On”.  If it is 
“On”, then try to reset the sensor and/or check if the sensor’s sensitivity setting is 
correct. See APPENDIX A. If the sensor starts to work and the ramp meter starts to 
meter, go to 4. If the meter stays stuck on red, go to 2. 
As a last resort, pull the loop detector sensor out and plug it back in. Sometimes the 
sensor connection is bad or dirty and this will correct this problem. If the sensor does not 
work, go to 5. If the detector starts to work and the ramp meter starts to meter, go to 4. If 
the ramp meter stays stuck on red, go to 2. 
 

2. Go to address “0D6” to check the status of the D loop in the controller. The controller's 
LCD display shows when the D loop detects a vehicle by displaying (blinking) a number 
(D loop must be enabled at address “0F8”). The D loop is represented by a number “1”. 
Simultaneously, the controller bits (lights) located on the controller’s faceplate will blink. 
If address “0D6” does not show a number “1”, go to 5. If the LCD display shows a 
blinking number “1”, but the ramp meter is stuck on red, go to the next step. 
 

3. As a last resort, go to address “3E0”. Zero out this address, to reinitialize the program. 
Then, you must input the RAM MAP information including the Time of Day (TOD) 
Table. If the problem is fixed, go to 4. If the ramp meter is still stuck on red, go to 5. 
 

4. Observe the ramp meter operation for enough time, to ensure that it is operating 
per the RAM MAP. If the meter does not operate properly, go to the next step. 
 

5. Report this and any other ramp meter operational problem to Electrical Maintenance 
and/or TMC Support. 

 
Be aware that if the D and P loops fail at the same time, the ramp meter will get stuck on 
red, too.  The D loop failing to detect the presence of vehicles will not trigger the beginning 
of a cycle (green light). 
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MAXIMUM GREEN TIME ON EVERY CYCLE 
(EVEN THOUGH VEHICLES ALREADY PASSED OVER THE PASSAGE LOOP) 

  
NOTE: Most likely, this condition is due to the passage loop failing to detect the 

presence of the vehicles.  
Before you start this procedure, be aware of the RAM MAP programmed 
values for the maximum and minimum green light time at addresses “086” and 
“09B”, respectively. 
 

1. Check if the Passage (P) loop detector sensor light blinks as vehicles pass over the P 
loop. This indicates that the sensor is detecting the presence of vehicles. If the sensor is 
working, go to 2. 
If the P loop detector sensor’s light is off, check if the sensor is turned “On”.  If it is 
“On”, then try to reset the sensor and/or check if the sensor’s sensitivity setting is 
correct. See APPENDIX A. If the detector starts to work and the ramp meter starts to 
meter properly, go to 4. If the green light time is still the maximum, go to 2. 
As a last resort, pull the loop detector sensor out and plug it back in. Sometimes the 
sensor connection is bad or dirty and this will correct this problem. If the sensor does not 
work, go to 5. If the sensor starts to work and the ramp meter starts to meter properly, go 
to 4. If the green light time is still the maximum, go to 2. 
 

2. Go to address “0D6” to check the status of the P loop in the controller. The controller's 
LCD display shows when the P loop detects a vehicle by displaying (blinking) a number 
(P loop must be enabled at address “0F8”). The P loop is represented by a number “2”. 
Simultaneously, the controller bits (lights) located on the controller’s faceplate will blink. 
If address “0D6” does not show a number “2”, go to 5. If the LCD display shows a 
blinking number “2”, but the green light time is still the maximum, go to the next step. 
 

3. As a last resort, go to address “3E0”. Zero out this address, to reinitialize the program. 
Then, you must input the RAM MAP information including the Time of Day (TOD) 
Table. If the problem is fixed, go to 4. If the green light time is still the maximum, go to 
5. 
 

4. Observe the ramp meter operation for enough time, to ensure that it is operating 
per the RAM MAP. If the meter does not operate properly, go to the next step. 
 

5. Report this and any other ramp meter operational problem to Electrical Maintenance 
and/or TMC Support. 

 
Be aware that if the D and P loops fail at the same time, the ramp meter will get stuck on 
red.  The D loop failing to detect the presence of vehicles will not trigger the beginning of a 
cycle (green light). 
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MINIMUM GREEN TIME ON EVERY CYCLE 
(EVEN THOUGH VEHICLES HAVE NOT PASSED OVER THE PASSAGE LOOP TO 

TERMINATE THE GREEN TIME) 
 

NOTE: Most likely, this condition is due to the passage loop detector “locking up”.  
Before you start this procedure, be aware of the RAM MAP programmed 
values for the maximum and minimum green light time at addresses “086” and 
“09B”, respectively. 

 
1. Check if the Passage (P) loop detector sensor light blinks as vehicles pass over the P 

loop. This indicates that the sensor is detecting the presence of vehicles. If the detector is 
working, go to 2 (Reminder: Loop detector sensor needs to be turned “On”). 
If the P loop detector sensor’s light is steady on (“locked up”), then try to reset the 
detector and/or check if the sensor’s sensitivity setting is correct. See APPENDIX A. If 
the sensor starts to work and the ramp meter starts to meter properly, go to 4. If the green 
light time is still the minimum, go to 2. 
As a last resort, pull the loop detector sensor out and plug it back in. Sometimes the 
sensor connection is bad or dirty and this will correct this problem. If the sensor does not 
work, go to 5. If the sensor starts to work and the ramp meter starts to meter properly, go 
to 4. If the green time is still the minimum, go to 2. 
 

2. Go to address “0D6” to check the status of the P loop in the controller. The controller's 
LCD display shows when the P loop detects a vehicle by displaying (blinking) a number 
(P loop must be enabled at address “0F8”). The P loop is represented by a number “2”. 
Simultaneously, the controller bits (lights) located on the controller’s faceplate will blink. 
If address “0D6” does not show a number “2”, go to 5. If the LCD display shows a solid 
number “2”, that means that the loop detector is “locked up”, go to 1. If the display 
shows a blinking number “2”, but green light time is still the minimum, go to 3. 
 

3. As a last resort, go to address “3E0”. Zero out this address, to reinitialize the program. 
Then, you must input the RAM MAP information including the Time of Day (TOD) 
Table. If the problem is fixed, go to 4. If green time is still the minimum, go to 5. 
 

4. Observe the ramp meter operation for enough time, to ensure that it is operating 
per the RAM MAP. If the meter does not operate properly, go to the next step. 
 

5. Report this and any other ramp meter operational problem to Electrical Maintenance 
and/or TMC Support. 

 
Be aware that if the D and P loops are “locked up” at the same time, the ramp meter will 
operate on “pre-time” mode.  The D loop “locking up” will trigger the green light without 
the presence of any vehicles at the demand loop. 
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The Freeway Surveillance Form (see next page) provides a log of: 

 
• When the ramp meter malfunction was detected. 

 
• The type of malfunction. 

 
• If Ramp Metering personnel fixed the malfunction or it was “Called in” to 

the Electrical Maintenance and/or TMC Support. 
 

• A malfunction / repair history by location. 
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APPENDIX A 
 

LOOP DETECTOR SENSORS 
RECOMMENDED SETTINGS 

 

 Page 33 



DIVISION OF OPERATIONS DISTRICT 7 
STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTATION 
 
 
 

LOOP DETECTOR SENSORS NOTES 
 

• Be aware that not all of the loop detector sensors used in the ramp meter cabinets 
are represented in this Appendix. Included are the most common ones used in 
District 7. Ramp Metering personnel should contact TMC Support and/or Electrical 
Maintenance Dept. if they encounter a loop detector sensor in the field that is not 
included in this Appendix. TMC Support and/or Electrical Maintenance personnel 
should be able to provide the manufacturer recommended sensor setting.   

 
• One of the many Electrical Maintenance personnel responsibilities is to maintain 

the ramp meter loop detector sensors in good operating conditions and to set their 
sensitivity to the correct recommended manufacturer setting. 

 
• Ramp Metering personnel should have the basic understanding of how the loop 

detector sensors work. This will allow Ramp Metering personnel to solve basic 
sensor malfunctions and/or problems, like:  

 
• Sensor “locking up” 
 
• Recognize wrong sensor ’s setting 
 
• Recognize when a sensor is “bad” (malfunctioning) 
 
• Set the correct sensor’s sensitivity, etc.  
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APPENDIX B 
 

SATMS (ver. 2.3) SOFTWARE 
WORKSHOP NOTES* 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* This Appendix is the workshop notes of Mr. Liem Phan, TMC Support. 
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SATMS* VERSION 2.3 
(INTERIM SOFTWARE) 

 
• This section explains in detail how the ramp meter software operates and how the 

user input in the program affect the operation of ramp meters. Field personnel 
must fully understand the software in order to operate it and be able to detect and 
trouble shoot ramp meter malfunctions in the field. 

 
 

• The software description included in this Manual is the SATMS ver. 2.3, which is 
an interim version program developed in CALTRANS District 7. The final 
version (ver. 3.0) will be released by the end of year 2002. This section will be 
updated once the final software (ver. 3.0) is released and field-tested.  

 
 

* SATMS is an acronym for Semi Automatic Traffic Management System 
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