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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 (ATMYS)

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:

e 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.

e 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.

e 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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e monitoring of an entire series of ramp meter locations from a remote central
location

e convenient reprogramming of the local controllers from a remote central
location

e 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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e 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.

e 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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e 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.).

e 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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e 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

e Communication (phone lines) between the “170” controller and the ATMS/TMC
o 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:

e “170” Controller program (RAM MAP)
o Status of the loops (failed hard failed, etc.)

e Status of the location (location was turned off by TMC personnel, under
construction, etc.)

e 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.

e 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.

e 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.

e Look for damaged/malfunctioning equipment, missing signs, stripping, etc.
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3. Office work (After Field Surveillance)

e Report to Electrical Maintenance any equipment malfunction (burned out lights,
knocked down ramp meter heads/meter on signs, etc.). See Attachment C.

e 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.

e 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.

e 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.

“1/0” 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 1% time
of day interval (starting time of metering) entry. If the time is correct, press “E”. Go to 3
or 4.

If not, input the correct metering time (military time) and then press “E”. Go to 3 or 4.

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”.

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.

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.

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”.

Display is going to show “FFFF”, indicating special features (1" for External Devicel,

“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:

e 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)

. 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 itis
“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.

. Go to address “0D4”, to check the status of the mainline loops in the controller
(mainline loops must be enabled at address “OF6”). 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.

. 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.

. 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.

. 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.

. As the last resource, go to address “3EQ”. 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

. 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.

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)

. 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.

For safety reasons, position the Signal Light Toggle Switch to the “Off”” position before
proceeding with any other work on the “170” controller.

. 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.

. 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.

. 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.

. Go to address “OF4” 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.

. 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.

. 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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10.

11.

12.

13.

lights turn on, after the TOD table is corrected, go tol12. If the lights do not turn on, go to
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 t010. 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.

Check addresses from “OE8” to “OEF”. 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.

As the last resource, go to address “3EQ”. 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.

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.

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 “3EQ”. 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.
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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 “OF8”). 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 “3EQ0”. 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 “OF8’’). 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 “3EQ0”. 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.
o 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
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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:

e  Sensor “locking up”
e  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)

e 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.

e 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

Page 48






doys»iom €¢'A SINLVS 100¢/LT/0T

Page 52

~

pabeinoous
Alybiy sI asuauadxa pue abpajmou

J0 Buireys pue uonedioiued aAndy
sJaaulbu3 ubisaq 10} 10N

\_

(P.3U02) doys>uoM SIyl Inoqy

\




doys»iom €¢'A SINLVS 100¢/LT/0T

0°'S'A — UOISI9A [euld
€'Z'A — UOISI9A Wla|

'SUOISIOA Z

Page 53

~

e SINLVS

\




doys)Iop £2°A SINLYS

100¢/LT/0T

T00Z/ST/8 uo sdwel
Auami 1@ g\ 0TZ-| UO paj[eIsul Sep\

uonelado
NYVMS S1epowiwodde Ajareipawiul|

~

uoision wusl ©-GIA LVS

Page 54

\




doys)Iop £2°A SINLYS

100¢/LT/0T

\_

yo1lIMms awl | -dols 7 Aeldsiq aseg

Page 60

/




doysiom €2'A SWLVS

T00¢/LT/0T

Josig ananp = 4
ST UQ-181dN, = 3

SW3 .dojs 0} asedaid, = p
Buiuiepy ajey mo =9
Uyoums peoj peq = q
|EWION = V¥

I9AS7 ELGE
9ley 4N3NO

J\Qw

Page 61




doys)Iop £2°A SINLYS

100¢/LT/0T

082$ uonedao| 1e paAe(dsip si (JaquinN
J18]|01U0D pa|ed os|e) | 1a]j0uo)

Areuiq ul ate sbumas yoiums

PIEeO] NOddd OZ11 =2}
]0 1UOJJ Y] UO Y2UMS d|d uonedoT sasn

dl
/ 19]]011U0D AJIUBA puUB 18S 0] MOH

Page 62



doys3IoM £2°A SNLVS T00Z/LT/0T
S' 0z e ot
52T 6T T 6
ST 8T v 8
G'T LT €CT L
S 9T v C 9
'€t GT €T G
v'e'e VT € v
v'e'T €T T €
v'e Zt 4 Z
V2T 1T T T
sBumes youms JaquINN 19|011U0D sbumas youms JaqWNN Ja]joJ1uo)
di@ uoledo didg uol1edo0

apIN9 Jagquwnp J3]|011U0D

c-SINLVS

Page 63




doys»iom €¢'A SINLVS 100¢/LT/0T

Page 64

d90$

SSalppe e pPalols Sl pue ‘19[jouod ayl Ag Spuodas
0€ AJaAd 92UO0 pauIWIBIBP SI pasnh aley |en1oy
yi1bua aj9AD pa|red ‘awin bunrem ajqissod

1S9Q 3y} sarended usy) ‘srey ayl speal ¢-SINLVYS
‘019 ‘OAISuodsay auljurey

(2207 ‘SINLY ‘DL ‘sdO dujel] - sueaw Juaiaylp
AQ 18]|011U0D QLT 3yl oIl INdul pue paulwid1a(

(INdA) @INUIN Jad S3J2IYaA JO Jaquinu [elo] = arey

~

o1ey bunsla

k




doys»iom €¢'A SINLVS 100¢/LT/0T

~

9led 'd'O'L ' y9
9)ey aAlsuodsay oiyel] : S
(3|qe|reae 1abuo| ou) INHOD : yPr

. OSd : pi€
9.l NHVMS : [9A87T pug
[enuely piald T [9Aa7 1saybiH

S|oN9T 9 - AydJeusalH aley

Page 65

k




doys»iom €¢'A SINLVS 100¢/LT/0T

Page 66

~

13]|01UOD BY1 Ul 3|ge.
'd’O° L 8yl 01Ul palaiua sl arey ‘'O’

dwel ayy 1oj arel Jjnejap,, ayl Si Siy |

\_

aley AeQ-JO-awli] — 9 |9NST]

\




doys»iom €¢'A SINLVS 100¢/LT/0T

AouedndoQ [eanud

pue sawn|oA [edlll) syl ueyl ssa| ylo(g
ale Aouednddo pue awn|oA auljurew
ay] uaym aoe|d saye) bulisisN H1

9lel 'q'0’L Ag

pPaulWId1ap BSIMIBYI0 Se ajel buusisw
9] 9sealoul 0] SI bulis1a|N aAIsuodsay
olyel | Jo ajdiouiid a1seq ay |

~

Buliala| anlsuodsay oijed |

Page 67

k




doys»iom €¢'A SINLVS 100¢/LT/0T

Page 68

~

880% Ssalppe
1e sdO oijel | Ag indul [9Aa| pjoysaliul

e sI (DD0YD) AduednadQ [eonud

pP3aldn220 SI doo|
e aw Jo abriuadiad syl st Aouednad

\_

AouednooQ [eonu)d

k




doys»iom €¢'A SINLVS 100¢/LT/0T

4 h

J1VvHYl1 9relauab
I €-SINLVS ‘(AouedndoQ [eonud uey

ss9| os|e sI Aouednado papinoid) TOAHD ueyl
SSo| SI sWN|OA auljulew wealisdn UsUYAA

Aemaal) ay) JO weansumop

P3JIS3P SWN|OA wnwixew ay) se sdO
olgel] AQ w80$ SsaJppe 1e 1ndul si anjea
SIYy| -aueT Jad sanul € 1ad sSa|dIysA
se paulap si - (TOAYHD) aWn|oA [edNUD

Page 69

SWINJOA [e21114D

\_ k




100¢/LT/0T

doys)Iop £2°A SINLYS

Page 70

~

/AES
e pake(dsip sI 31VHINT 10 F1vVHHL

SINLVYS AQ sSpuodas Qg Alans pale|nded
SI 31VHY1 'Pald9|as s alnjes) aul §|

\_

(3LVHNT)
a1ey Buniela aue] 4o (TLvyYl)

o1ey anlsuodsay oel] - G _®>®|_\




doys»iom €¢'A SINLVS 100¢/LT/0T

-

Page 71

~

sAepijoH buunp pareande 10N
'd’O’ L 9pIsINo pajeAllde 10N
o9ley 'A'O’'L > 31Vddl I paleAnilde 10N

arey
dOL < d1Vddl pole|ndjed ayl puy

2)q ‘740$ Te pajgeus I Ajuo pareAndy

\_

UOIJEAIIDY - 31Vddl

k




doys»iom €¢'A SINLVS 100¢/LT/0T

Page 72

~

paleAlloe
S1 480% 12 (QTHNYD) PIoH uaal9

SINJ20 Ud3l9-UI-1So Y
10 |[leg uaal9) ((Spuodas Oy ‘ Yibusg|
9]0A2) a1ey Xe\ < 1YL Usym

U99l19-Ul-1S9y J1VvddlL

k




doys)Iop £2°A SINLYS

100¢/LT/0T

Page 73

~

pasn J1abuo| ON

paleAnde jou
SI INJOD SUeaW GGz = anfeA }nejad

oaes$ e paAe(dsip si a1el NHOD

JINL 9Y1 Wolj S13]|0uod LT
0] 1NO JU8S pue pajelauab ajel e si syl

\_

9184 NHOOD — ¥ I°PA9]

k




doys)Iop £2°A SINLYS

100¢/LT/0T

~

pajeAnoe
JOU S| ININd SUeaW GGz = anjeA ynejaq

Gacs$ re paAe|dsip si a1ey ININd

OWN1l 3yl le
sJaaulbua sdQO aiyjel ] Ag si9]|0nu0d QLT

0] 1N0 JUaS pue pajelaual ayel e SI Siy |

\_

((ININJ) 918YH OSd — € |9N9T

Page 74

k




doys»iom €¢'A SINLVS 100¢/LT/0T

-

asn Ul 10U NYVMS Sueaw GGz = anfeA
AE$ 1e paAe(dsIp sI arel SIy L

SI.LY 10 sdO dijel] A DINL 3y} wody
192||0NuU0D QLT 01 1IN0 JussS Si aleld Siy |

bulie1aN dwey aandepy apIpn WaISAS

~

\_

(INWL) 218YH INHVMS — 2 |9N97T]

Page 75

k




100¢/LT/0T

doys)Iop £2°A SINLYS

Page 76

~

a|ge|leAr |aAd| 18MO] 1Xau al)
0) UdAal |[IM €-SINLVS 'Salnuill G Iayy
(se1nuiw g) S8joAd uonedIIUNWWOo alow
0T JoJ ared WYVYMS daay 01 anunuod

M €-SINLYS ‘uonelsado INHVYMS
BuLINp P8129UU0ISIP SI UoNEIIUNWWO J|

\_

P=2102UUO0IDSIJ uoneliunwwo)

NAVMNS

k




doys)Iop £2°A SINLYS

100¢/LT/0T

Page 77

~

leg usals) 01 J9law uin] T = arey
Bulialaw Jo uing 0 = a1ey

pajeAloe
Jou S| ININA :SGZ anfeA }nejeq

060$ ssalppe
e ajel e bulidlua Aq pareAnde st ININA

\_

((INAL) lenueln piald - T |99

k




doys»iom €¢'A SINLVS 100¢/LT/0T

P|OH Ud3al9
apLLIBAQ Banan)

layse|d
sAepi|oH
:AQ pa10sye SI ey poa129|9s

~

\_

saley 1031V ' PIO]
usalo ‘cO ‘TO ‘4ayse|d ‘sAepl|o]

Page 78




doys)Iop £2°A SINLYS

100¢/LT/0T

Page 79

~

uoIlouUN} 10U Op
J1vydl pue 31vddl ‘sAepijoy buung

Vv Uuwinjo) 1e palols aJte Aay |

deN INVYY 241 o1ul paswwrelboud
g ued 1ey) sAepijoy g ale aisay|

sAepl|oH

k




doys»iom €¢'A SINLVS 100¢/LT/0T

Page 80

~

T60$ SSalppe 1e 0197
-uou Aue J91ud Aq 18s sl g3y Buiysel4

ubis
dOLS e Se uonounj Mou speaH [eubis

solel Jo adA) e sdols :q3y buiyse|

\_

saley dois — a3y bulyse|d

k




doys»iom €¢'A SINLVS 100¢/LT/0T

UsaI9-uUI-1say, 10 |[eg usals) 0} J81aw suin|
[lenue\ piai4 — |aAs| doy 1daaxa ‘sajel |[e SaplIBAQ

40

lenuelp piald4 — |9A8| doy 1daoxa ‘sajel |je SapluIBA0 Ing

1O Se awes

1O J18dns
460$ (d1S3Lvy) dais srey Je 18s S| Juawalou|

a1ey Xe\ sayoeal )l [nun J1VvY Sasealoul Ajenpelo

AJUO 9 pue G |9A3] 318y BPIIIBAO UR)

T0

sajey abueyd - sopLIdAD-O

Page 81




doys»iom €¢'A SINLVS 100¢/LT/0T

-

(G80% 18 SHH L) 19A9] ploysaiy}
o) ueyy aiow siI (2L90%) doo-18AQ-awli |

¥ 19 ‘740$ 1e pajqeus
. Jl pareAnnoe si 1O Jadnsg
sdO ouyel]
Aq 18s (G80% Te SHH.LO) 193] pjoysaly)
9] ueyy aiow siI (£L90%) doo-18AQ-awlil |
€ 1q ‘740$ 1e pajqeus
‘I pareAnde si TO

Page 82

~

UOITBAIIDY

sapliIBnO TO

k




doys»iom €¢'A SINLVS 100¢/LT/0T

-

20O pue

TO uapuadapul 1o} suoisiroid aAeY [IM E-SINLVS [euUld «

«pareande Apeale ag isnw 1O

sdO oujell
Aq 18s (G60% 1 SHHLZO) [9A8] ploysaiy)
o) ueyy aiow sI (DDHE$) dooT-18nQ-awli |

¥ 1d 'v40$ 1e ps|qeu]
I pareAnoe si zd

~

UOIIBADY "

saplLIIdNA0 20O

Page 83

k




doys»iom €¢'A SINLVS 100¢/LT/0T

~

91ed 'd'O'L: uy9 e

aley aAlsuodsay oujel] : yS e
OPLIBAQ-TO

NHOD "yl e

OSd ‘ pi€ e
9lel INHV/MS - |[9A97 pul e

aplLIBAO-TO 18dns 10 2O =
[enuei piald :T [9A87 1S8ybIH o

SapLIIBAD-O

Page 84

Ui AyouelaiH aley

\




doys)Iop £2°A SINLYS

100¢/LT/0T

uaalic) 1se
uaalb 1s.14

AQ pareAnoe 10N

480% 1e palols SI ATHNYD
P|OH U819 pa|[ed ‘Spuodas X

1Se3| 1€ 10J udal9) Ae|C

SIP [IM E-SINLVS

‘U2319-UI-1S9y 10 ‘WC

A T = arey uaymn

~

A 10H NdJddS9

Page 85

k




doys»iom €¢'A SINLVS 100¢/LT/0T

a1ey
9A99YT Pa|[ed Sl J1vY Pajdsas ayL

SpPU023S
0€ Alana J vy sarepdn weuboud ay |

o1ey aAN29T

Page 86

\




doys»iom €¢'A SINLVS 100¢/LT/0T

~

MOJ[S A SBWIBWOS
pue ‘pay ‘Uaalio) JO SISISUOD 3IAD VY

a)nuiw J1ad
S9|2AD O Jaquwinu ayl saje|najed uayl

‘a1ey aANoaY3 ayy speal welboid ay |

\_

9|0AD Buliala

Page 87

k




doys»iom €¢'A SINLVS 100¢/LT/0T

Page 88

~

29S 002 S! 1D 1sabuo
39S 0% SI 1D 1s|auoys

090$ ssalppe 1e pake|dsip
S| (usjAD) 819AD yoeas Jo YyibuaT

yabua 9|0AD

\




doys)Iop £2°A SINLYS

980% 18 (WVNHYDOXIN) Usai9 wnwixen
d60$ 12 (NHONIIN) usai wnwiull

pajeAloe
S| dooT abessed uaym sajeuiwlal i

SalleA aWll] U=oals)

Nddd9O

100¢/LT/0T

Page 89

\_ k




doys»iom €¢'A SINLVS 100¢/LT/0T

SPU023S
Z 10] papoo-pJrey SI pay WNWIUIA

Sallen osfe |jeg pay

Page 90

~

ddd

\




doys)Iop £2°A SINLYS

100¢/LT/0T

~

019”7
SI T3AL1d usaym passedAq sI MOj|IB A

280% e 19s si pue (T3AL1d)
MO||D A UOOIR|d P3|[ed SI MO||9A SIy |

aue| 1ad 3|2Ad
lad 3[21ysA auo uey) aiow 10} S|jed ue|d

BuLIB)a|\ UBYM pPapuswiwiodal SI MO||DA

MOI|9 A UOOlE|d

Page 91

k




doys»iom €¢'A SINLVS 100¢/LT/0T

-

MO||D A BbuoT pajed si mo|aA Jo adAl SIy |

A|reanewolne pasn SI MO||DA ‘SPU02ss /
uey) aiow 1o} paAe|dsip Jaye sareulw.a)

Page 92

~

€80% 1e 13s Sl pue (TIADNT)

pay ai0jag

Uoal5) JoAsUaUM ‘uosesal \ﬁ@"—mm 104

\_

MO||D A BUuO]

k




doys)Iop £2°A SINLYS

100¢/LT/0T

Page 93

~

MO|[SA UOOIe|d — UdBID) [en)aY — USJAD = paYy
10
U9al9) [enloy + MO||BA U00IR|d + Pay = U3JAD

aley aAno8)g
(uoore|d Jo # )(saueT Jo # )( ) = UsJAD

\_

uone|noed ualAn

\




doys)Iop £2°A SINLYS

100¢/LT/0T

~

lleg uaalio
sueaw oOs|e 1l ‘WdA T = arey UsypA

Ireg uasio
0] SuUJN} J918W ‘arey XeN < arey Uaymn

(81ey Xe) anjeA wnuwixew Je
S| 91ey 9U1 ‘03S 7 = D poale|naes usymn

\_

31V WnWixXen

Page 94

k




doys)Iop £2°A SINLYS

100¢/LT/0T

YivQa ONINLL

S002

B

: Aeldsip ay)
ul MOYs [|IIM Bulurem ‘arey Ul > arey uayi\

(81ey UIN) anjeA wnwiuiw
1e S| a)ey oyl ‘03S 0z = 1D pare|nded usymn

\_

31V WnWwIiuin

Page 95

\




doys»iom €¢'A SINLVS 100¢/LT/0T

\ T3ALTd - NIOXIN - USJAD = pay /

(73AL1d) MOJIBA UOOIR|d SI Pasn MO|[DA
(NHOXIN)
Ua3aJ19 WnWixXe|\ e paxl) Sl pashn awl) usalo)

BuiyJom 10U J0J umouy sdoo| puewap
10 ‘sdoo| puewap ou aJe a1ay] 8IayM Sased

Ul G40% 10 G 1g Te Ajfenuew 18s ag os|e ue)

[eD puewa © INOYIIM a10W JO SawW
TT pareAnnde s| abessed JI pasn Ajjeanewoiny

pay pawl]-aid

\_ k

Page 96



doys»iom €¢'A SINLVS 100¢/LT/0T

-

T3ALTd - NHONIN - UjlAD = pay
(73AL1d) MOJIBA UOOIR|d SI Pasn MO|[DA
(NHONIWN)

Ua319 WNWIUIA 1e paxl) SI pasn awlil] uaals)

Buiom 10U 10) umouy sdoo| abessed
10 ‘sdooj| abessed ou aJse alay) alaym sased

Ul G40% 10 9 1q Te Ajjenuew 18s ag os|e ue)

I[ed abessed e 1noyiim alow 1o sawi
TT paleAnde si puewad JI pasn Ajeanewoiny

~

uaa.J9) pawl | -aid

Page 97

k




doys»iom €¢'A SINLVS 100¢/LT/0T

Juapadaid aye] ||IM usalo
PaWl] -8id ‘Po129|8S aJle usal9) pawl |

-91d pue pay pawil-aid Ylogq Uaym

Page 98

~

\_

Alsnoaueljnwis
19S UBBlI9 pue pay pawl]-aild

\




doys»iom €¢'A SINLVS 100¢/LT/0T

Page 99

~

paY
180% 12 (113 Ad) MOJ|DA 1S115

080%$ 1e (49Y|[d) uaai9 1sli-
I'eq oe|g :}jo si Ja19N

aouanbags dnN Jels

\




doys»iom €¢'A SINLVS 100¢/LT/0T

leg 3oe|g
260% e (491SV1) uaals ise

Ireg 10joD uQ SI J1819|N

2ouanbag umopinys

Page 100

\




doys»iom €¢'A SINLVS 100¢/LT/0T

-

(740%$) TINIWOD Jo g uq Bumsas Ag

swia|jgo4d om) asay) panjos djay

ued £-SINLYS pue DO-SINLVYS ‘slosuas abessed pue
puewa( Se sia1awolaubew Jo asn ay) aiinbai sdwel
J0 SJ10198UU02 Aemaal) Jo suonelwi| eaisAyd ayy usypn

ybiy .dn 320j, 10 Buipea.
snonunuod e apinoid Aew os|e siajawolaubey

Juasald S| 3|2IYyaA e usaym Buipes.
Mds, e Ajuo apinoid sswnawos siajawolaubey

~

1918wolaube|n dN-2007

Page 101

k




doys»iom €¢'A SINLVS 100¢/LT/0T

-

T40$ ssalppe ‘TININOD
10 Z 1q Bulreajo/Bumas Aq JJojuo paulnl SI Z adIna(

T40$ ssalppe ‘TININOD
J0 T g Bulreajo/Bumas Aq JJo/uo pauiny si T 92IA8(

ubis TH#/\ 10) uodeaq Bulysel) e se pasn S
T 92IA8 pue ‘pPasn Ajjualind Jou SI g 9%Inaq ‘buuaiaw
10108UU09 104 "Bunsrsw dwel 10} pasn wop|es

Z 92IA3( pue T 92IAa( 3aJe alay)
‘ubls uQ-1819|\ 8aY1 pue speasaH [eubis 01 uonippe uj

~

\_

Z pue T 921na(g

k

Page 102




doys»iom €¢'A SINLVS 100¢/LT/0T

4 h

ubis uo-I1219\ JoJ G40$ 4o € g -

Z 901A8Q 10} G40$ Jo 2 1g -

T 901A8Q 10} G40$ JO T Ug -

:bumas Aq buiyse|)

apew ag ued Aayl ‘uo pauan) UBYMA

bulyse|4
/ Z pue ‘T 9dInaQ ‘ubis uQ-1919N

\

Page 103



doys»iom €¢'A SINLVS 100¢/LT/0T

740$% weubouidal 01 sI bulisidw swnsal 0}
Aem Ajuo ay] -paJtes|d ale y40$ e salus ||

G40$ 10 8 11q 18s ‘S| T Jo Led wonog Jojuow o]
G40$ 10 / 1g18s ‘SN Jo ued do Jojuow o]
a.njrej g|nqg Jo uonaalap
uodn Ajgrelpawiwii 1els [|IM saduanbas
umopinys -buiisisw Bulinp paloliuow
Ajsnonunuod aJte S|\ 3 10} sqing 1ybi

~

uonoal1aQ ainjres SN

Page 104

k




doys»iom €¢'A SINLVS 100¢/LT/0T

‘Bunisisw /

dwres pewuou Joj Y310 SI UG SIYl 9ins e

(5409%)
ZWINOD 10 1 11q 18s 1snl ‘aintes) siy) aleAnoe ol

¥740$ welboidal 03 sI buladw awnsal
0] Aem Ajuo ayl ‘patea|d ale 40$ 1e Sauus ||V

Al@reipawiwii 1els [|IM Saauanbas umopinys
'SINT 8yl Jamod 01 DA 0ZT JO dduasqe ay) Ul

uoI110913(
2injre4 Yo1Mms peon

Page 105

k




doys)Iop £2°A SINLYS

100¢/LT/0T

(96) aue| bulidlBWw AQH 220 a1nulw T abelany: 9GE$
(9%) opIs ausoddo 220 alnuiw T abelany: GGES
(9%) 1ud2J1ad Ul suljurew 220 a)nulw T abeiaAy: HGES

:(94 Ul) peal aq os|e ued AouedndaO arewnsy

dwey AOH e (HdIN) aue| Jad Ul € abelany: 65E$
apIs ausoddo 12 (HdIN) aue] 1ad ul € abelany. 8Ge$
auljure 1e (HdIN) aue| Jad ui € abelany: /GES$

:9|ge|iene ale dwey
AOH pue ‘apis ansoddo ‘auljurejy uo paads parewns3

buipeay spaads | D207

Page 106

k




doys»iom €¢'A SINLVS 100¢/LT/0T

Aelap 440 20
Aejap NO 2O
Aelsp 440 1O
Aelap NO 10O

~

sanan() Uo 30N

Page 107

\




doys»iom €¢'A SINLVS 100¢/LT/0T

-

760% pue £60%
Je saue| SO pue A Jo J1agwnu eaisAyd Jsqug

peq 10 poob aJe
S1010919p Jaylaym ‘sbuimas 10)os1ap [enjoe Moys

pinoys (9410.1a) 240$ % (v41D21d) 940%
9-T sig (SOSANT) 240$ - si1s|gesid SO

9-T sug (TNSANT) 940$ - siajgesia 1N
aley aAIsuodsay [e207 buluiwialap
ui 81oubi 01 (s)aue| Yoiym SINLVS SlIeL

~

\_

sia|qgesig
apIsS a1isodd(O pue auljulen

Page 108

k




doys»iom €¢'A SINLVS 100¢/LT/0T

-~

6o@ yorepm 13s3

-4 pue ‘g ‘g UWN|0d Je San|eA Iajug

sajqel AepljoH pue 'O’ L dnias

lepuajed pue 20|20 awi [eal dnias

08¢$ e al AjuaA

UoUMS d1Q 1e @] 18S pue dn jamod

dIHO MaN Yum preoq INOHdd3 Mau |[eisul pue umop Jamod
-4 pue ‘6 ‘g suwn|o) -

a|gel AepljoH -

9|gel 'A’'O’'l -

:sBumas [enjoe plodal 7 peay

08¢2$ 1e (Jaquuinu J3a|jo1u02) | J3]|0)1U02 Bunsixa peay

~

\_

dIHD maN 01 Buibueyd 104
91NpPad0.d

Page 109

\




	RAMP METERING REPORT 02-01-03 - RAFAEL.pdf
	PURPOSE OF THIS MANUAL
	INTRODUCTION TO RAMP METERING
	CHAPTER 1
	TRANSPORTATION MANAGEMENT CENTER (TMC)

	ADVANCED TRANSPORTATION MANAGEMENT SYSTEM (ATMS)
	CHAPTER 2
	RAMP METERING BRANCH RESPONSIBILITIES

	CHAPTER 3
	RAMP METERING BRANCH
	FIELD PROCEDURE
	“170” CONTROLLER BASE DISPLAY



	INPUTTING TIME AND DATE
	(KEY “8” PROCEDURE)

	INPUTTING TIME OF DAY (TOD) TABLE
	(KEY “9” PROCEDURE)
	RAMP METER IS OPERATING ON A STEADY GREEN
	RAMP METER IS OFF (BLACK)
	RAMP METER IS OPERATING ON “PRE-TIME” MODE



	RAMP METER IS STUCK ON RED
	MAXIMUM GREEN TIME ON EVERY CYCLE
	MINIMUM GREEN TIME ON EVERY CYCLE
	ATTACHMENT B
	RAMP METER INVENTORY
	FIELD FORM
	ATTACHMENT A
	RAM MAP
	(Page “00XY” & TOD Table)
	LOOP DETECTOR SENSOR LAYOUT SHEET
	AS-BUILTS PLAN
	ATTACHMENT C

	FREEWAY SURVEILLANCE FORM
	APPENDIX A
	APPENDIX B
	SATMS (ver. 2.3) SOFTWARE
	WORKSHOP NOTES*




	SATMS* VERSION 2.3


