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				TE-153 (CT)

								Pennsylvania Traffic Signal Systems Solutions Toolbox















						     The purpose of this toolbox is to evaluate the feasibility of various traffic signal systems solutions (e.g., coordinated, traffic responsive, adaptive traffic signal control, ATSPMs) based on corridor needs, agency objectives, and agency capabilities and resources. This toolbox facilitates the System Engineering process to ensure that final products and selected solutions/technologies can achieve appropriate objectives and agency needs. Such a process is required to help scope projects before securing funding (e.g., Congestion Mitigation and Air Quality Improvement Program, Green Light-Go). For additional information, please visit                   										This tool should be used for:
    • Brand-new deployment to operate and manage traffic signals using commercial off-the-shelf software.
    • Expansion of an existing system to operate and manage traffic signals (includes adding signals to UCC and ATSPM).
    • Brand-new deployment or expansion of a system to operate and manage traffic signals using custom-developed software.
    • Interconnection of signals without any central system.
    • Isolated signal without any central system. 















						PennDOT Publication 46.



						    Upon completion of the following information, please proceed with Stage 1 of the toolbox. 









						Project Description





						Project Name:				Test Project 1																		Required user input

																												Optional

						Project Number:				00000



						Location:				PA-1



						Date:				1/1/24



						Submitted by:				Kittelson





						Project Description:













						Intersections considered for analysis:







						Traffic Signals are currently interconnected? 														Yes

						If Yes, explain system reliability. If No, explain.













						Existing Type of System Control

								Traffic Responsive						Closed Loop						Interconnection

								Time Based						Isolated Intersections						Other:









						Attachment Listing





								TE-160 form (required)						Capacity Analysis						Municipal Maintenance and Operational Plan (required)

								Municipal Resolution (required)						Photographs						Map Showing all study intersections (required)

								Existing Traffic Signal Permits						Straight Line Diagram						Traffic Volumes / Pedestrian Volumes

								Letter of Financial Commitment						Capacity Analysis						Turn Restriction Studies

								Crash Analysis						Traffic Impact Study (TIS)						Other:

								Traffic Signal Study						Turn Lane Analysis





















PROCEED TO 
STAGE-1 

RESET PROJECT

https://www.dot.state.pa.us/public/PubsForms/Publications/Pub%2046.pdf

Stage 1



				TE-153 (CT)

						Pennsylvania Traffic Signal Systems Solutions Toolbox																												Hide column O to T



						STAGE 1

						     The purpose of Stage 1 is to conduct high-level screening of various signal signal system solutions from widely available data sources. Stage 1 uses four informational elements and modules to conduct a preliminary analysis of the corridor to identify potential solutions: (1) network characteristics, (2) traffic congestion level, and (3) maintenance considerations.

						     Once all the information is entered in Stage 1, please proceed with the “COMPUTE STAGE-1 RESULT” button. If Stage 1 concludes that there is only one feasible solution based on the provided information, then the proposed solution will be provided in a separate tab with the option to print out the completed forms along with the recommended solution. If Stage 1 recommends more than one recommended solution, then the user will be prompted to continue analysis with Stage 2, by selecting button “PROCEED TO STAGE-2”.



						Project Name:				Test Project 1																																				Required user input

																																														Default 

						Project Number:				00000



						Location:				PA-1



						Date:				1/1/24



						Submitted by:				Kittelson





																																												Functional Classification System

						1A. Network Characteristics																																						Interstate						1

																																												Other Freeway / Expressway						2

												Two-way grid																																Principal Arterial						3

																																												Minor Arterial						4

																																												Major Collector						5

						1B. Traffic Congestion Level																																						Minor Collector						6

																																												Local Road						7

						FUNCTIONAL CLASS								CODE 
FROM-TO								AADT

						MAJOR ROAD FUNCTIONAL CLASS				PRINCIPAL ARTERIAL				13								MAJOR ROAD AADT				50000				1		3				Reference:								SOME OVERCAPACITY

						MINOR ROAD FUNCTIONAL CLASS				MAJOR COLLECTOR				31								MINOR ROAD AADT				15000				13		13				FUNCTIONAL ROAD CODES

																														31		31				PRINCIPAL ARTERIAL				1

																																				MINOR ARTERIAL				2

						MAJOR ROAD LANE CONFIGURATION												MINOR ROAD CONFIGURATION																		MAJOR COLLECTOR				3

																																				LOCAL ROAD				4

						LEFT TURN LANES								1				LEFT TURN LANES								1

						THROUGH LANES								2				THROUGH LANES								2

						RIGHT TURN LANES								0				RIGHT TURN LANES								0



						PEAK HOUR DESIGNATIONS



						MORNING PEAK STARTS @						7		ENDS @		9		AM

						EVENING PEAK STARTS @						4		ENDS @		6		PM



						PARAMETERS								D=				0.65				Default: 0.65



						1C. Preventive Maintenance Consideration





						PREVENTIVE MAINTENANCE FREQUENCY:				6 months or less











































































































































































































































































































































































































































































































































































































































































COMPUTE STAGE-1 RESULT



Stage 1-Result



				TE-153 (CT)

						Pennsylvania Traffic Signal Systems Solutions Toolbox



						STAGE 1 - Result













										Selected Network Characteristics:								TWO-WAY GRID



										Computed V/C Level:								SOME OVERCAPACITY

																		V/C > 0.98, BUT FOR LESS THAN 2 HOURS













						Potential Signal System Solutions (Stage 1):





						One-Way Grid Solution

						• Pretimed coordination

						• Time-of-day coordination      

						• Coordinate turning movement if turn movements are heavy

						• Due to the One-Way Grid, Stage 2 analysis is not required.

						Isolated Intersection Solution

						• Fully actuated, free control with lane-by-lane detection (if possible)

						• Dynamic max feature

						• Volume-density control

						• Phase reservice if queue spillback issue

						• Consider dilemma zone detection

						• Due to Isolated Intersection, Stage 2 is not required

						Isolated Intersection + Maintenance Solution

						• Pretimed control with Time of Day plans

						• Does not require Stage 2 analysis due to current maintenance practice

						Computed V/C: Below Capacity Solution

						• Revisit timing plans for more efficient green allocation

						• Review ATSPMs (if possible)

						• If coordinated, review controller clock and drift

						• Does not require Stage 2 analysis due to very little traffic congestion

						Computed V/C: Significantly Over Capacity Solution

						• Omit some phases in some plans or at different cycle length

						• Consider increasing cycle length

						• Traffic responsive measures

						• Does not require Stage 2 analysis due to extended traffic congestion

						Maintenance Level Solution

						• Proceed with Stage 1D

						• Pretimed coordination

						• Time-of-day coordination

						• Does not require Stage 2 analysis due to current maintenance practice

						Proceed to Stage 2 Solution

						Because the Two-way grid system is operating near capacity, and the designer is committed to 6 months or less maintenance to ensure the new system will meet operational objectives, an adaptive system could be considered for this project. Please proceed with Stage 2 analysis to continue with a more detailed screening.



						Left Turn Equals 0 Solution

						• Provide left turn signal phasing at intersections without an exclusive left turn lane

						• Consider restricting left turn movements at intersections without an exclusive left turn lane





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PRINT STAGE 1

PROCEED TO 
STAGE-2 

LT=0 Result Test

One-way grid Test

Hide All Results

Show All Results

Maintanence Test

Proceed to Stage 2 Test

Isolated Intersection Test

Below Capacity Test

Over Capacity Test



Stage 2



				TE-153 (CT)

						Pennsylvania Traffic Signal Systems Solutions Toolbox																												Hide columns O to T



						STAGE 2

						     The purpose of Stage 2 is to analyze the study network in greater detail to identify the most suitable signal systems solution that passed the Stage 1 screening. The analysis within this stage requires information about agency capabilities, corridor operational objectives, presence and type of diverted traffic from freeways, special event generators, level of travel time reliability (LOTTR), intersection complexities, and pedestrain activity. 

						     For the LOTTR calculation, a list of RITIS TMC segments for the study network needs to be provided in the file format “TMC.csv”. For the steps that need to be taken for the LOTTR calculation, please refer to the “README.txt” file. 

						     Once all the information is entered in Stage 2,  please proceed with the “COMPUTE STAGE-2 RESULT” button. The results will be provided in a separate tab with the option to print out the completed forms along with the recommended solution. If Stage 2 recommends adaptive traffic control systems as the recommended solution, then the user will be prompted to continue analysis with Stage 3, by selecting button “PROCEED TO STAGE-3”.



						Project Name:				Test Project 1																																				Required user input

																																														Calculated value

						Project Number:				00000



						Location:				PA-1



						Date:				1/1/24



						Submitted by:				Kittelson																																		Additional Instructions :

																																												1. To calculate LOTTR, press the 'CALCULATE LOTTR' button on Section 2D. When prompted to save your file, please save file name as "LOTTR".



						2A. Agency Capabilities and Resources																								Archetype 1														2. To calculate LOTTR, press the 'CALCULATE LOTTR' button on section 2D. When prompted to save your file, please save file name as "LOTTR".

																																												2. To export LOTTR results, press the 'EXPORT LOTTR RESULTS TO STAGE-2 ANALYSIS' button. When prompted to select a file, please select the "LOTTR" file.

						1. Please describe the frequency of signal retiming on your corridors? Please select from the drop-down menu. 

						Cyclic retiming efforts every 1 to 3 years (without continuous fine-tuning)																												Hide columns O to T										2. To calculate LOTTR, press the 'CALCULATE LOTTR' button on section 2D. When prompted to save your file, please save file name as "LOTTR".

						2. Do you have dedicated maintenance staff monitoring equipment health (including in-house and contracted staff)? Please select from the drop-down menu.																												FALSE

						Yes																								0				FALSE		FALSE

						3. Which of the following funding streams do you have to improve signal operations? (Multi-selection is allowed):																								0				FALSE

								Annual operating budget																								FALSE		1		TRUE				1

								Capital funding																						0		TRUE

								Grants																								FALSE				FALSE

								None																								FALSE		Capital funding, Grants



						2B. Primary Operational Objective																								Objective 1

						1. Please select the primary operational objective for traffic signals on the study corridor during peak periods. 

						Serve all vehicle movements as efficiently as possible, including side streets and left turns

						2. Is there a different operation objectives during off- peak periods (e.g., weekday midday, weekend, etc.)?

						No



						2C. Diversion of Traffic From a Freeway																								No or Yes / Recurring

						1. Is the study corridor used by diverted traffic from a nearby freeway? Please select from the drop-down menu.

						No

						2. Which of the following situations describe the best diversion scenario on the study corridor?

						Recurring or periodic diversion of traffic from the nearby freeway due to peak hour congestion



						2D. Special Event Generator																								Small + Unpredictable

						1. Are there any special events in the vicinity of the study corridor that generate traffic multiple times in a year? Please select from the drop-down menu.

						Yes

						2. Please select the typical size of events (Multi-selection is allowed):																												FYI, IF MULTIPLE event is true, then column Q is not relevant in code.

								Small (e.g., farmers market, theater plays)																						single		TRUE		Small (e.g., farmers market, theater plays)						1

								Medium (e.g., fairs or festivals)																								FALSE

								Large (e.g., sports events such as collegiate Division I football games, large concerts, all-day street festival)																								FALSE

						3. During special events, for arrivals or for departures, do people arrive/depart in large groups around the same time? Please select from the drop-down menu.

						No

						4. Are the start and end times of the special events generally known in advance? Please select from the drop-down menu.

						No



						2E. Level of Travel Time Reliability (LOTTR)																								More than threshold



						1. Please enter INRIX Traffic Message Channel (TMC) segments of the study corridor to measure corridor travel time reliability. Please enter the TMCs in order for the primary direction and the secondary direction.



												LOTTR higher than 1.3 for any peak period (AM, PM, Midday on a typical weekday or on a Saturday)																		LOTTR higher than 1.3 for any peak period (AM, PM, Midday on a typical weekday or on a Saturday)





						2F. Intersection Complexities																								Low or No

						2E. Intersection Complexities

						Please note that a critical intersection is an intersection that drives value of cycle length on the study corridor due to the number of phases, minor movements, and/or maintaining the green band on the corridor.





						1. Is there railroad (or ramp) preemption at a critical intersection? Please select from the drop-down menu.

						No

						2. Is there exclusive pedestrian phasing at a critical intersection? Please select from the drop-down menu.

						No

						3. Does a critical intersection have 5 or more approach legs? Please select from the drop-down menu.

						No

						4. Are complex overlaps (i.e., beyond right turn overlaps with left turns) present at a critical intersection? Please select from the drop-down menu.																												Hide columns O to T

						No



						2G. Pedestrian Activity																								Adaptive IS FEASIBLE



						1. What is the pedestrian activity level for crossing mainline? Please select from the drop-down menu.

						LOW: < 4 Peds per hour crossing mainline







































































































COMPUTE STAGE-2 RESULT

CALCULATE LOTTR

EXPORT LOTTR RESULTS TO STAGE-2 ANALYSIS



Stage 2-Result
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						STAGE 2 - Result













										Selected Network Characteristics:								TWO-WAY GRID



										Computed V/C Level:								SOME OVERCAPACITY

																		V/C > 0.98, BUT FOR LESS THAN 2 HOURS



										Selected Pedestrian Activity

										(# ped / hr):								LOW: < 4 Peds per hour crossing mainline



																		9999



						Potential Signal System Solutions (Stage 2):





						Potential Signal System Solutions

						• Adaptive signal system could be considered based on small sized special event, level of travel time reliability (LOTTR), and operational objective.

						• Use ATSPMs for offset adjustments to manage queues

						• Use ATSPMs to estimate pedestrian delay and identify intersections with high pedestrian and/or cyclist delay

						• Use transit signal priority/queue jumps

						• Use ATSPMs for signal retiming and reallocation of split times to serve all movements efficiently

						• Use ATSPMs for signal retiming such as reallocation of split times and offset adjustments to increase intersection/network throughput.

						• Use ATSPMs for signal retiming such as reallocation of split times and offset adjustments

						• Check system requirements to make sure the selected adaptive system can serve all movements efficiently

						• Check system requirements to make sure the selected adaptive system can prioritize mainline movements to reduce vehicle delay and stops

						• Check system requirements to make sure the selected adaptive system can intersection/network vehicle throughput to limit the extent of oversaturation

						• As operational objectives during peak periods and off-peak periods are different, make sure the selected solution will also meet the operational objectives during off-peak periods.

						Other Considerations

						• Consider development (if not developed yet) and implementation of special diversion plans.

						• Police controlled traffic management is recommended.

						• Special signal plans for events are recommended.

						• Cyclic (3-5 years) signals retiming 

						• Phase reservice for turn movements to eliminate turn bay spillback																								3

						• Offset adjustments to prevent green starvation and queue spillback at critical intersection   																								3

						• Phase reservice for pedestrian/bicycle phases																								5

						• Use Rest in Walk 																								5

						• Use pedestrian recall
																								5

						• Use shorter cycle lengths and “free” running intersections where possible																								5

						• Consider using smaller coordination zones to reduce cycle lengths																								5

						• Use shorter cycle lengths																								6

						• Offset adjustments to provide progression for transit vehicles																								6

						• Left turn phase reservice when transit vehicles make turns																								6

						• If very low ped volumes crossing mainline (< 4 peds/hr), use “oversize” peds																								1

						• Consider reallocation of split times to better serve non-mainline movements
																								1

						• Use fixed force-off if the corridor is coordinated-actuated for efficient split allocation for all phases. Consider using actuation strategies (e.g., dynamic max, volume-density control, and lane-by-lane detection) for non-coordinated movements.  																								1

						• Consider running intersections in “free” mode and actuation strategies (e.g., dynamic max, volume-density control, and lane-by-lane detection)																								1

						• Consider using smaller coordination zones to reduce cycle lengths																								1

						• Use floating force-off if the corridor is coordinated-actuated to prioritize mainline																								2

						• Consider reallocation of split times to better serve mainline movements																								2

						• Consider using lead-lag to increase mainline progression bandwidth. Ensure to avoid “yellow trap”																								2

						• Consider increasing cycle lengths while managing queues																								2

						• Use traffic responsive plans from library of plans using volume/occupancy thresholds

						• Offset adjustments to increase network throughput																								4

						• Consider using “flushing” strategies																								4

						• If the designer wishes to proceed with consideration of an adaptive system, please proceed to Stage 3 and complete the required documentation for PennDOT review and approval.































































































































































































































































































































































































































































































































































































































































PROCEED TO 
STAGE-3 

PRINT STAGES 1 & 2

Hide All Results

Show All Results



Stage 3
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						STAGE 3

						     The purpose of Stage 3 is to take the initial steps towards the development of concept of operations (ConOps) and requirements for deployment when adaptive traffic control systems solution emerges from Stage 2.

						     Once all the information is entered in Stage 3, please proceed with the “PRINT STAGE-3 RESULT” button, and all relevant forms, including the Stage 3 information, will be printed out. Please note that the designer should print and submit Sections 3A and 3B to PennDOT (BOO Arterial Operations Unit) and that Section 3C is for PennDOT use. The user should select “PROCEED TO STAGE-4” to access the necessary documentation for Verification and Validation that is required once the traffic signal system is up and functional.



						Project Name:						Test Project 1



						Project Number:						00000



						Location:						PA-1



						Date:						1/1/24



						Submitted by:						Kittelson





						3A. Concept of Operations



						Corridor Needs and Constraints:

						1. The system operator needs the ability to (check all that apply)

										Be able to identify changing traffic conditions. (4.8)

										Be able to notify operations and maintenance staff of equipment and software failures, and automatically adjust the operational mode without disrupting traffic flow. (4.12)





						2. In the event of failure, how should the system operate and what failure modes are required











						Project Specific Needs:

						1. Municipal Requirements (check all that apply)

										The system will be operated and monitored from the (specify agency) TMC. (4.10)

										The system will be operated and monitored from the (specify agency) signal shop. (4.10)

										The system will be operated and monitored from workstations located (specify who will have workstations and where they will be located). (4.10)

										An operator will be able to have full access to the system from each local controller or on-street master. (6.0-4)

										The central server equipment will be housed at (specify location) in a climate-controlled environment. (6.0-5)

										The municipality selection of controller will not be constrained by the selected traffic signal system solution.

										The municipality prefers specific detector technology. (Specify your selected detector types.) (6.0-6.0-3)





										The municipality prefers to use the following controller types. (Specify acceptable controller types.) (6.0-6.0-4)







						2. Other types of operations to be considered along the corridor include (check all that apply)

										Pedestrian movements

										Transit priority

										Emergency vehicle or ramp preemption





						3B. Adaptive State Requirements



						The following are State requirements of ASCT systems to be considered prior to installation in Pennsylvania. The proposed system must comply with each of the following requirements. If your project does not comply with a requirement then explain why at the end of this section.

						Note: FHWA's Model System Engineering Document for Adaptive Signal Control technology references are provided in parentheses.

						Operations:																								YES		NO

						1. The system shall meet Requirements 2.1.1.0-7.01 through 2.1.1.0-12. (4.1)

						2. The system shall have a fallback state that allows coordination using a common cycle length for all signals within a coordinated group. (5.3.0-1)

						3. The system shall have a fallback state that allows individual intersections to operate in a vehicle-actuated, isolated mode in the event of failures of the processor software or hardware, detectors or communication. (5.3.0-2)



						4. The system shall have a fallback state that allows one or more intersections to be slaved from a critical intersection in the event of failures of the processor software or hardware, detectors or communication. (5.3.0-3)



						5. The system shall meet the Sequence-based adaptive coordination or Non-Sequenced based adaptive coordination Requirements 2.2 and 2.3. (4.1)

						6. The traffic adaptive system shall optimize no less than every 5 minutes and shall provide updates to the central software each cycle to monitor performance and track the changes made to the splits and offsets.



						7. The traffic adaptive system shall include the identification of detector errors/diagnostics as a function of the complete system. Upon receipt of a detector error message (e.g., max presence, erratic, or no activity) from the controller, the traffic adaptive system will remove/neglect that detector from its calculations. When the detector is repaired and starts reporting correct data again, the information shall automatically be re-introduced in the calculations.





						8. The traffic adaptive system shall handle incidents by modifying the splits and offsets of the traffic pattern to adapt to the increases and decreases in traffic flows on the facility it is managing. Detector diagnostics/failure conditions are the responsibility of the controller software.



						9. The traffic adaptive system shall archive its performance measures and decisions to a data store for future analysis and retrieval.

						Administrative:

						10. In the event of a detector, communications, or adaptive processor failure, the ASCT shall issue an alarm to user-specified recipients. (This requirement may be fulfilled by sending the alarm to a designated list of recipients by a designated means, or by using an external maintenance management system. (4.12.0-1 and 4.12.0-2)





						11. The ASCT shall not prevent access to the local signal controller database, monitoring or reporting functions by any installed signal management system.(4.10.0-2)



						12. The system shall have the ability to generate historic and real-time reports that effectively support operation, maintenance and reporting of system performance and traffic conditions and have this information available to PennDOT. (4.11.0-2)



						13. The system shall have the ability to generate historic and real-time reports that effectively support operation, maintenance and reporting of system performance and traffic conditions and have this information available to PennDOT. (4.11.0-7)



						14. The system shall fully satisfy all requirements when connected with standard (NEMA or other standard) cabinet configurations. (4.15.0-1.0-1)

						15. The system shall allow access by PennDOT and other authorized users outside the agency via secured VPN.

						16. The system shall have the ability to be operated and monitored from the (specify agency) TMC. (4.10)

						Maintenance:

						17. Equipment shall be readily accessible to the responsible maintaining agency. (7.0-5.0-8)

						18. Maintenance Requirements: a. Biannual preventive maintenance of system-wide communications systems, master controllers, central computers and system software in accordance with PennDOT Publication 191, Guidelines for the Maintenance of Traffic Signal Systems and manufacturer maintenance guidance. b. Responsive maintenance activities of system-wide communications systems, master controllers, central computers and system software within 24 hours of notification and in accordance with PennDOT Publication 191, Guidelines for the Maintenance of Traffic Signal Systems. c. Record keeping in accordance with PennDOT Publication 191, Guidelines for the Maintenance of Traffic Signal Systems. d. Provide and implement system-wide software updates as well as traffic signal controller and detection system software updates. e. Annual report to review operations and future enhancements.









						19. Oversight Requirements: a. Monthly confirmation to all parties and their traffic signal maintenance providers noting the system is functioning. This includes verification that there is active two-way communication to all traffic signals, the system software and traffic responsive software is operational, and confirmation that all detection zones are functioning. b. Monthly review of event logs and notification to impacted stakeholders and their traffic maintenance providers if the system is malfunctioning. Notification does not include authority to authorize repairs. c. Quarterly status reports to all parties and their traffic signal maintenance providers detailing system operations, timing modifications, and system maintenance activities.







						Indicate why you answered "NO" to any of the question within 3B - Adaptive State Requirements:



































						Form Completed by:

										Name:



										Company:



										Phone #:



										E-mail:



						3C. Approval of the Pennsylvania Adaptive Signal Control System Evaluation (For PennDOT Use)



						Comments:























								Reviewed and Approved by Signature (Traffic Signals Supervisor or Manager)

										Signature:																Date:



								Reviewed and Approved by Signature (District Traffic Engineer)

										Signature:																Date:



								Reviewed and Approved by Signature (District Executive)

										Signature:																Date:



								Reviewed and Approved by Signature (BOMO Director)

										Signature:																Date:



								Reviewed and Approved by Signature (FHWA Division Administrator) if applicable.

										Signature:																Date:



								Copy Provided to MPO/RPO
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Stage 4



				TE-153 (CT)

						Pennsylvania Traffic Signal Systems Solutions Toolbox



						STAGE 4

						     The purpose of Stage 4 is to ensure whether the needs and requirements from Stage 3 meet expectations as well as the results of before and after evaluation once the system is up and running. 

						     Please note that the system evaluation can’t be completed by the designer, and the person completing the form must sign and date it and submit to PennDOT. Once the form is populated, the user should select “PRINT FORM” and this populated form will be printed out.



						Project Name:						Test Project 1



						Project Number:						00000



						Location:						PA-1



						Date:						1/1/24



						Submitted by:						Kittelson





						4A. Verification and Validation (to be completed after system is up and functional)



																														YES		NO

						Do the needs and requirements established within this document meet expectations?

						Explain:

























						Provide the results of the before and after evaluation





































								Verified and validated by:																		Date:



								Verified and validated by:																		Date:











PRINT STAGE 4 ONLY



ChangeLog

		Version		Edits/ Modifications

		v 1.3		Update ped recall question, and ask level of pedestrian volume- Low, Medium, High. Applied conditional formatting to these cells.





README





background_hidden

		TRUE

		FALSE

								1.A. Network Characteristics						1.B. Traffic Congestion Level						1.C. Operational Maintenance						1.D. Pedestrian Activity

								Network Characteristics		Potential signal system solution				Traffic Volume per Lane		Potential signal system solution				Signal Maintenance		Potential signal system solution				Pedestrian Volume		Potential signal system solution

		Yes						One-way grid		• Pretimed co-ordination				Below Capacity (v/c* < 0.85 at all times)		•Revisit timing plans for more efficient green allocation				6 months or less for detectors,  communication devices, and other signal system components		Proceed with Stage 1D				< 40 peds/hour		Proceed with Stage 2

		No								• Time-of-day coordination      						•Review ATSPMs (if possible)				More than 6 months for detectors,  communication devices, and other signal system components		•Pretimed coordination				> 40 peds/hour 		Proceed with Stage 2, but rule out adaptive in Stage 2

										• Coordinate turning movement if turn movements are heavy						•Review controller clock and drift if coordinated						•Time-of-day coordination

										• Does not require detailed analysis						•Use GPS to sync time clocks						•Exit

								Two-way grid		• Proceed with 1B						•Exit				Only during citizen complaints		•Pretimed coordination

								Arterial		• Proceed with 1B				Near Capacity (v/c <0.98 at all  times)		Proceed with Stage 1C						•Time-of-day coordination

								Isolated Intersection		• Fully actuated, free control with lane-by-lane detection (if possible)				Some overcapacity (v/c > 0.98 only during the peak hour)		Proceed with Stage 1C						•Exit

										• Dynamic max feature				Significant overcapacity (v/c > 0.98 beyond the peak hour)		•Omit some phases in some plans or at different cycle length

										• Volume-density control						•Consider increasing cycle length**

										• Phase reservice if queue spillback issue						•Traffic responsive

										• Does not require detailed analysis						•Exit







																								from		to

						Options		1A		1B		1C		1D		FUNCTIONAL ROAD CODES						During citizen complaints		1		3

		No				Yes		One-way grid		Below Capacity (v/c* < 0.85 at all times)		During citizen complaints		< 40 peds/hour		PRINCIPAL ARTERIAL				1		Otherwise

		Yes				No		Two-way grid		Near Capacity (v/c <0.98 at all  times)		6 months or less		> 40 peds/hour 		MINOR ARTERIAL				2		L22		13

								Arterial		Some overcapacity (v/c > 0.98 only during the peak hour)		Once a year		(probability of ped call ≈ 0.70)		MAJOR COLLECTOR				3		L25		31

								Isolated Intersection		Significant overcapacity (v/c > 0.98 beyond the peak hour)		More than a year				LOCAL ROAD				4



								If 6 months or less		If once a year		Agency is maintenance capable because maintened within a year

								TRUE		FALSE		TRUE

														today and 2 years back from today

								instructions:						6/17/24

										colored cells are used in Macro				6/17/22

								** Row positions in RESULTS tab are sensitive to calculation

								Only 2 VBA function is used in this tool:

								1. Compute result for the Logic

								2. Triggers cell containing Maintenance Dates hide

								Input sheet column O to T has calculations in white font

								2A		2B		2C		2D		2E		2G		Note: after adding objectives, everything after 2B will move 1 place down - C-D-E-F

						1		Proactive management with continuous fine-tuning of signals (with or without cyclic retiming efforts)		Recurring or periodic diversion of traffic from the nearby freeway due to peak hour congestion		Small (e.g., farmers market, theater plays)		LOTTR lower than 1.3 for all peak periods (AM, PM, Midday on a typical weekday or on a Saturday)		Yes, with medium or high frequency (i.e., more than 1 preemtion call during peak hour)		LOW: < 4 Peds per hour crossing mainline

						2		Cyclic retiming efforts every 3 to 5 years (without continuous fine-tuning)		Nonrecurring diversion of traffic due to traffic incidents, inclement weather, and similar type of events		Medium (e.g., fairs or festivals)		LOTTR higher than 1.3 for any peak period (AM, PM, Midday on a typical weekday or on a Saturday)		Yes, low frequency (i.e., less than or equal to than 1 preemtion call during peak hour)		MEDIUM: < 10 Peds per hour crossing mainline

						3		Cyclic and more than 5 years (without continuous fine-tuning)				Large (e.g., sports events such as collegiate Division I football games, large concerts, all-day street festival)				No		HIGH: >= 10 Peds per hour crossing mainline

						4		No scheduled signal retiming										Pedestrian Recall

						5		Cyclic retiming efforts every 1 to 3 years (without continuous fine-tuning)

						6		Annual operating budget

						7		Capital funding

						8		Grants

						9		None

														Objectives

								No scheduled signal retiming						Serve all vehicle movements as efficiently as possible, including side streets and left turns

								Cyclic and more than 5 years (without continuous fine-tuning)						Prioritize mainline movements to reduce mainline vehicle delay and stops

								Cyclic retiming efforts every 3 to 5 years (without continuous fine-tuning)						Manage queues to prevent excessive queuing and spillback

								Cyclic retiming efforts every 1 to 3 years (without continuous fine-tuning)						Increase intersection/network vehicle throughput to limit the extent of oversaturation

								Proactive management with continuous fine-tuning of signals (with or without cyclic retiming efforts)						Reduce pedestrian and/or cyclist delay

														Improve transit service and reduce person delay







LOTTR

										1		0

		Day(s)		Time of Day		LOTTR Primary Direction		LOTTR Secondary Direction		check primary		check secondary

		Tue-Wed-Thu		07:30 to 08:30		1.3		1.1180358829		1		0

		Tue-Wed-Thu		12:00 to 13:00		1.2477876106		1.2477876106		0		0

		Tue-Wed-Thu		17:00 to 18:00		1.1299539171		1.1299539171		0		0

		Sat		12:00 to 13:00		1.1324041812		1.1324041812		0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0

										0		0





Hourly_Capacity_calc

																		HOURLY CAPACITY SUFFICIENCY CALCULATOR- SIGNALIZED INTERSECTION APPLICATION



						ROAD FUNCTIONAL CLASSIFICATION												ENTER FUNCTIONAL ROAD CODE FROM-TO		L%		T%		R%												Hour		K FOR  TPG-3		K FOR  TPG-5

						MAJOR ROAD FUNCTIONAL  CLASS								PRINCIPAL ARTERIAL				13

tc={45A9D133-A47F-43D9-9074-FA6BDCB0E639}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    These needs to be "number" and not formula		9		82		9												0		0.69		0.59

						MINORROAD FUNCTIONAL CLASS								MAJOR COLLECTOR				31		43		23		34												1		0.43		0.36

																																				2		0.37		0.31

						INTERSECTING ROAD AADTs								FUNCTIONAL ROAD CODES												ESTIMATING TURNING FRACTIONS										3		0.45		0.37

						AADT MAJOR ROAD				50,000				Principal Arterial 				1				From		To		CATEGORY CODE		Turning Fractions								4		0.86		0.76

						AADT MINOR ROAD				15,000				Minor Arterial 				2										LEFT%		THRU%		RIGHT%				5		2.25		2.05

														Major Collector				3				Principal Art.		Principal Art.		11		20		51		29				6		4.69		4.44

						PEAK AM DIRECTION D-FACTOR				0.65				Local Road				4				Principal Art.		Minor Art.		12		14		77		9				7		6.57		6.57

																						Principal Art.		Major Collect.		13		9		82		9				8		6.18		6.1

						PEAK HOUR DESIGNATIONS																Principal Art.		Local Rd		14		6		92		2				9		5.37		5.2

						MORING PEAK STARTS @				7		ENDS @		9		AM						Minor Art.		Principal Art.		21		32		40		28				10		5.24		5.1

						EVENING PEAK STARTS @				4		ENDS @		6		PM						Minor Art.		Minor Art.		22		22		59		19				11		5.56		5.54

																						Minor Art.		Major Collect.		23		19		73		8				12		5.9		5.94

																						Minor Art.		Local Rd		24		11		40		49				13		5.93		5.89

						MAJOR ROAD LANE CONFIGURATION																Major Collect.		Principal Art.		31		43		23		34				14		6.47		6.51

						LEFT TURN LANES								1		MUST BE >0						Major Collect.		Minor Art.		32		34		33		33				15		7.34		7.59

						THROUGH LANES								2								Major Collect.		Major Collect.		33		20		58		22				16		7.82		8.24

						RIGHT TURN LANES								0		CAN BE 0						Major Collect.		Local Rd		34		35		55		10				17		7.64		8.12

																						Local Rd		Principal Art.		41		42		9		49				18		5.98		6.18

						MINOR ROAD CONFIGURATION																Local Rd		Minor Art.		42		75		2		23				19		4.54		4.67

						LEFT TURN LANES								1		MUST BE >0						Local Rd		Major Collect.		43		14		61		25				20		3.64		3.74

						THROUGH LANES								2																						21		2.8		2.75

						RIGHT TURN LANES								0		CAN BE 0						HOURLY INTERSECTION CONGESTION STATUS SUMMARY (+%)														22		1.95		1.83

																						HOURS BELOW CAPACITY (v/c ≤0.85)						18		75.0						23		1.33		1.15

						MAXIMUM ALLOWABLE CRITICAL LANE VOLUME								1600		VPH						HOURS NEAR CAPACITY						4		16.7

																						HOURS ABOVE CAPACITY (v/c³0.98)						2		8.3						SUM		100		100

						DEFAULT TURNING MOVEMENT FACTORS

						LEFT TURNS								1.05

						RIGHT TURNS								1.18







												ON THE MAJOR ROAD												ON THE MINOR ROAD												HOUR		CRITICAL ANE								CRITICAL ANE								INTERSECTION

												IN PEAK AM DIRECTION						IN OPPOSITE DIRECTION						IN PEAK AM DIRECTION						IN OPPOSITE DIRECTION								VOLUMES								VOLUMES								WIDE

						HOURLY		k-VALUE		HOURLY		LT-VOL		TH-VOL		R-VOL		LT-VOL		TH-VOL		RT-VOL		LT-VOL		TH-VOL		R-VOL		LT-VOL		TH-VOL		RT-VOL

						START		(%)		D-FACTOR																												MAJOR STREET				MAX				MINOR STREET				MAX				INTER		V/C		HOURLY CAPACITY RATING

																																						DIR-1		DIR-2		CLV				DIR-1		DIR-2		CLV				CLV										MAX-CLV		VC>1				<= 0.60 v/c

tc={81C39DE6-B45A-49D1-AF05-626216F0E60C}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    These cells are used in VBA		=> 0.98 v/c

						0.00		0.69		0.5		16		141		16		16		141		16		22		12		18		22		12		18		0.00		97		97		97				40		40		40				137		0.09		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						1.00		0.43		0.5		10		88		10		10		88		10		14		7		11		14		7		11		1.00		60		60		60				25		25		25				85		0.05		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						2.00		0.37		0.5		8		76		8		8		76		8		12		6		9		12		6		9		2.00		51		51		51				21		21		21				72		0.05		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						3.00		0.45		0.5		10		92		10		10		92		10		15		8		11		15		8		11		3.00		62		62		62				26		26		26				88		0.06		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						4.00		0.86		0.5		19		176		19		19		176		19		28		15		22		28		15		22		4.00		119		119		119				50		50		50				169		0.11		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						5.00		2.25		0.5		51		461		51		51		461		51		73		39		57		73		39		57		5.00		314		314		314				130		130		130				444		0.28		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						6.00		4.69		0.5		106		961		106		106		961		106		151		81		120		151		81		120		6.00		654		654		654				270		270		270				924		0.58		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						7.00		6.57		0.65		192		1,751		192		103		943		103		275		147		218		148		79		117		7.00		734		1,097		1,097				397		358		397				1,494		0.93		NEAR		CAPACITY				1600		- 0				FALSE		FALSE

						8.00		6.18		0.65		181		1,647		181		97		887		97		259		139		205		140		75		110		8.00		634		1,032		1,032				374		337		374				1,406		0.88		NEAR		CAPACITY				1600		- 0				FALSE		FALSE

						9.00		5.37		0.65		157		1,431		157		85		771		85		225		120		178		121		65		96		9.00		601		897		897				325		292		325				1,222		0.76		BELOW		CAPACITY				1600		- 0				FALSE		FALSE

						10.00		5.24		0.5		118		1,074		118		118		1,074		118		169		90		134		169		90		134		10.00		661		731		731				302		302		302				1,033		0.65		BELOW		CAPACITY				1600		- 0				FALSE		FALSE

						11.00		5.56		0.5		125		1,140		125		125		1,140		125		179		96		142		179		96		142		11.00		701		775		775				320		320		320				1,095		0.68		BELOW		CAPACITY				1600		- 0				FALSE		FALSE

						12.00		5.9		0.5		133		1,210		133		133		1,210		133		190		102		150		190		102		150		12.00		823		823		823				339		339		339				1,162		0.73		BELOW		CAPACITY				1600		- 0				FALSE		FALSE

						13.00		5.93		0.5		133		1,216		133		133		1,216		133		191		102		151		191		102		151		13.00		826		826		826				341		341		341				1,167		0.73		BELOW		CAPACITY				1600		- 0				FALSE		FALSE

						14.00		6.47		0.5		146		1,326		146		146		1,326		146		209		112		165		209		112		165		14.00		902		902		902				373		373		373				1,275		0.80		BELOW		CAPACITY				1600		- 0				FALSE		FALSE

						15.00		7.34		0.5		165		1,505		165		165		1,505		165		237		127		187		237		127		187		15.00		1,023		1,023		1,023				423		423		423				1,446		0.90		NEAR		CAPACITY				1600		- 0				FALSE		FALSE

						16.00		7.82		0.35		123		1,122		123		229		2,084		229		177		94		140		328		175		259		16.00		1,306		874		1,306				426		474		474				1,780		1.11		ABOVE		CAPACITY				1600		0.11				FALSE		TRUE

						17.00		7.64		0.35		120		1,096		120		223		2,036		223		172		92		136		320		171		253		17.00		1,144		853		1,144				415		462		462				1,606		1.00		ABOVE		CAPACITY				1600		0.00				FALSE		TRUE

						18.00		5.98		0.35		94		858		94		175		1,594		175		135		72		107		251		134		198		18.00		999		668		999				326		363		363				1,362		0.85		NEAR		CAPACITY				1600		- 0				FALSE		FALSE

						19.00		4.54		0.5		102		931		102		102		931		102		146		78		116		146		78		116		19.00		633		633		633				261		261		261				894		0.56		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						20.00		3.64		0.5		82		746		82		82		746		82		117		63		93		117		63		93		20.00		459		507		507				209		209		209				716		0.45		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						21.00		2.8		0.5		63		574		63		63		574		63		90		48		71		90		48		71		21.00		353		390		390				160		160		160				550		0.34		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						22.00		1.95		0.5		44		400		44		44		400		44		63		34		50		63		34		50		22.00		246		272		272				113		113		113				385		0.24		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

						23.00		1.33		0.5		30		273		30		30		273		30		43		23		34		43		23		34		23.00		168		186		186				77		77		77				263		0.16		BELOW		CAPACITY				1600		- 0				TRUE		FALSE

																																																																						12		2

								TMC SUMS				2,228		20,295		2,228		2,273		20,705		2,273		3,192		1,707		2,525		3,257		1,742		2,574

								DIRECTION SUMS				24,751						25,251						7,424						7,573

								STREET SUMS										50,002												14,997																24HRS		5AM-9PM																						SOME OVERCAPACITY

tc={1A049E80-DDB2-408C-B06D-B2110F94B1A6}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    Formula wrong, should be AJ65 = 1 or 2 "some overcapacity", "near capacity")

																																																																						

tc={81C39DE6-B45A-49D1-AF05-626216F0E60C}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    These cells are used in VBA		

tc={45A9D133-A47F-43D9-9074-FA6BDCB0E639}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    These needs to be "number" and not formula		% DIFFERENCE FROM AADT										0.00		%										(0.02)		%						HOURS BELOW CAPACITY								18		10

																																						HOURS NEAR CAPACITY								4		4

																																						HOURS ABOVE CAPACITY								2		2

These needs to be "number" and not formula



These cells are used in VBA



Formula wrong, should be AJ65 = 1 or 2 "some overcapacity", "near capacity")





HOURLY CRITICAL LANE VOLUME (veh/hr) 

vs  CAPACITY



HOURLY CLV	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	137	85	72	88	169	444	924	1494	1406	1222	1033	1095	1162	1167	1275	1446	1780	1606	1362	894	716	550	385	263	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	1600	
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Traffic Signal Systems

System Concept

A system may be defined as an arrangement or combination of interacting or interdependent parts which form a unified whole serving a common purpose. The system concept as related to traffic signal control includes the methods, equipment, and techniques required to coordinate traffic flow along an arterial or throughout an area.

System Objective

The major objective of a traffic control system is to permit continuous movement and/or minimize delay along an arterial or throughout a network of major streets. This involves the selection, implementation, and monitoring of the most appropriate operational plan. Basically, a traffic signal system provides the appropriate and necessary timing plans for each intersection in terms of individual needs as well as the combined needs of a series of intersections.

Relationship of Timing Plans to Traffic Control

In the system concept a timing plan is defined by a combination of control parameters for one or more intersections based upon an analysis of demand. Timing plans can be provided as a function of equipment at the local intersection, the central control point, or both. Timing plans consist of:

1. A system Cycle. A specific cycle length is imposed throughout the system covered by the timing plan.

2. Split. All intersections in the system have defined splits which are the apportionment of the cycle to the various phases present at that intersection.

3. Offset. Each intersection has a unique offset. The offset is the relationship of the beginning of the main street green at this intersection to a master system base time. Offsets are generally expressed in seconds. Properly established offsets along a street can potentially provide for smooth traffic flow without stopping.

Basis of Selecting Timing Plans

The selection parameters which define timing plans include:

1. Historic Data Time of Day information compiled from traffic counts to reflect traffic volumes for specified time of day (morning peak, midday, afternoon peak, etc.) and day of week.

2. Current Data Real time on-street volumes from traffic detection equipment.

3. Special Data Special events, emergency route assignment, special right-of-way preemption (fire equipment, ambulances, buses, etc.)

Types of Traffic Signal Control Systems

Many combinations of methods, equipment, and techniques can comprise a traffic signal control system. Generally, these systems fall into the following basic types.

Time Based Coordinated (TBC) System

This form of coordination utilizes non-interconnected controllers with auxiliary devices called time based coordinators. These devices use the power company supplied frequency to keep time very accurately. Various timing plans can be established with time of day and day of week plan changes. Since all intersections use the same power source, the time-based coordinators provide coordination without physical interconnection.

Global Positioning System (GPS) receivers have been used for several years to provide a clock sync to ensure TBC is maintained.

Interconnected Pre-timed System

This type of system was originally developed for electromechanical controllers, but can also be used with some of the newer controllers. Local intersections are physically interconnected (usually by a 7-wire cable) to ensure coordinated operation. The system provides automatic re-synchronization should a signal go “out of step”. The number of timing plans is a function of the number of dials and the number of offsets and splits per dial; the most common system consists of a three-dial, three-offset, one-split combination. Timing plans are normally selected by a time clock or time dependent programming device. The local controller for one intersection may act as master controller for the system.

Traffic Responsive System

Basically, this is an interconnected system utilizing a master controller for pattern (Cycle/offset/splits) selection. Traffic detectors are used to sample directional volumes and detector occupancy. Volume and occupancy metrics determine which of the available patterns is selected (i.e., inbound, outbound, or average) based on predetermined thresholds. The master controller may be an analog or a digital computer.

Interconnected Actuated Systems

Generally a small system with a master-local relationship (i.e., two or more fully-or semi-actuated local controllers with one acting as system master and controlling cycle length for the other controllers). A variation of this system uses a system master, coordinating units, and local actuated controllers. The master may be traffic responsive or combination of time clocks. 

Closed Loop System

In this system, second-by-second commands are transmitted from local masters to the intersection controllers. The masters communicate with the central processor only when failure occurs, or when commanded to do so by the central processor. The connection between the masters and local controllers is usually made via communication cable (or other means of interconnect). The connection between the masters and the central computer is often made via dial-up telephone. In this way, it is possible to minimize the cost between remote groups of intersections and a central site. For this reason, closed-loop systems are popular with State and county agencies responsible for control of intersections dispersed over a wide geographic area.

Adaptive Traffic Control Systems

Adaptive traffic control systems perform “real-time” adjustments to the cycle length, splits and offsets in response to traffic demand. Traffic adaptive systems require extensive detection inputs. Complete and accurate traffic flow data must be gathered, processed and communicated to the central computer. For additional information on the selection and design of adaptive traffic control systems, refer to “Traffic Signal System Selection” later in this section of the Publication.

Advanced Traffic Management Systems (ATMS)

ATMS are capable of monitoring and controlling thousands of intersection controllers using state of the art architecture like TCP/IP and NTCIP.  ATMS offer complete traffic and data management including real time field reporting for multiple users over distributed local and wide area networks and remote access.

ATMS offer scalable software solutions that support a range of users including:

· School zone flashers

· Freeway management

· CMS, VMS, DMS

· CCTV surveillance

· HOV lane control

· Reversible lane control signals

· Real-time split monitoring and time space reporting

· Incident detection

· Light rail control systems

· Transit priority systems

· 1.5 generation timing plan development using Synchro or PASSER

· 2.0 Generation control (Traffic Responsive and Traffic Adaptive)

· Integrated video detection

· Real time preemption log retrieval



Traffic Signal System Selection

In August 2019, FHWA released a guidance document for procuring Central Traffic Signal Systems (CTSS) such as adaptive systems, to ensure a procured and deployed CTSS will successfully meet stakeholder needs. CTSS is defined as “a system that manages traffic signal databases and monitors the operation of traffic signal controllers. The software communicates with the traffic signals in the field from a central location such as a TMC.” The guidance document can be accessed online at the following link: https://ops.fhwa.dot.gov/publications/fhwahop19019/fhwahop19019.pdf

While adaptive and other centralized systems can significantly improve traffic operations in specific contexts, they are not always the most appropriate design choice. Such systems can have large up-front hardware and software costs, as well as recurring maintenance costs and needs when compared to other signal system solutions.

To aid project stakeholders in determining whether an adaptive or other CTSS system is the most appropriate solution, PennDOT has developed Form TE-153, the Pennsylvania Traffic Signal System Solution Toolbox. The purpose of the toolbox is to evaluate the feasibility of various traffic signal system solutions (e.g., coordinated, traffic responsive, adaptive, ATSPM) based on corridor needs, agency objectives, and agency capabilities. This toolbox facilitates the systems engineering process to ensure that final products and selected solutions can achieve appropriate objectives and agency needs.

For evaluation of potential signal systems, application of the tool is recommended as follows: 

· Brand-new CTSS deployments to operate and manage traffic signals using commercial off-the-shelf software: Tool required; see below.

· Expansion of an existing CTSS system to operate and manage traffic signals (includes adding signals to UCC and ATSPM): Tool required (Stages 1 and 2 only, as system requirements were already established when the system was first deployed).

· Brand-new deployment or expansion of a system to operate and manage traffic signals using custom-developed software: Project-specific systems engineering required.

· Isolated signal without any central system: No systems engineering required.

Form TE-153 is separated into four progressive stages: Pre-TIP (Stage 1), Preliminary Engineering (Stage 2), Final Design (Stage 3), and System Test (Stage 4). 

The following table describes the four stages associated with the evaluation process:

		Stage 1 (Pre-TIP)

		-Eliminate systems unlikely to provide desirable results

-Readily available information for screening (no data collection)



		Stage 2 (Preliminary Engineering)

		-More detailed screening

-Simplified if only one alternative was advanced from Stage 1



		Stage 3 (Final Design if CTSS)

		-Systems engineering

-Concept of operations

-System requirements

-Recommendations



		Stage 4 (System Test)

		-Verification

-Validation







Stage 1 of the form (pre-TIP) requires the designer to input key network parameters, including the network characteristics, roadway functional class, AADT, lane configurations, peak hours, and D-factor. It also asks the designer to input how frequently the signal owner performs preventative maintenance. If an adaptive system is not appropriate given these inputs, the workbook will recommend potential alternative signal system treatments or solutions, and advise the designer that Stage 2 analysis is not required. If an adaptive system should still receive consideration, the designer advances to Stage 2.

Stage 2 (Preliminary Engineering) asks the designer a series of questions about the context of the project location, including the owner’s maintenance and funding capabilities, operational objective of the study corridor, whether the corridor receives diverted traffic from a freeway, use of the corridor by traffic generated by special events, Level of Travel Time Reliability (LOTTR), other intersection complexities, and the level of pedestrian activityf. At the completion of Stage 2, the workbook will confirm whether an adaptive system could be considered. If the designer selects adaptive as the end solution, they can manually advance to Stage 3.

Stage 3 (Final Design) covers the initial Systems Engineering, Adaptive System Comparison and Signature Documentation processes which were previously part of the TE-153 Form. This includes the corridor’s needs and constraints; project’s specific needs; and operational, administrative and maintenance requirements. Once the form is completed, the designer generates a PDF that can be signed and dated to be maintained with the project’s documentation.

Once the adaptive system has been constructed and is operational, Stage 4 (System Test), which was also previously part of the TE-153 form, must be completed. The analysis cannot be completed by the system designer to eliminate potential conflicts of interest. The person(s) completing the form confirms whether the needs and requirements of the system meet expectations, documents the results of the before and after evaluation of the project, and uses the workbook to generate a PDF for signature to be added to the project documentation. 

For adaptive and other CTSS deployments, the tool is required for the following:

· Federally funded projects;

· State-funded projects, including projects with state grant funding such as Green Light-Go, ARLE, Multimodal;

· Municipal Projects;

· Developer projects, including Highway Occupancy Permits (HOP).

For Department Projects, Stages 1-3 need to be completed and submitted to the Bureau of Operations (BOO) Arterial Operations Unit (AOU) for approval prior to beginning of preliminary engineering. For municipal and developer projects, Stages 1-3 need to be completed and submitted to AOU as part of the first traffic signal submission.

After the adaptive system is functional, Stage 4 needs to be completed and submitted to AOU. The analysis cannot be completed by the system designer to eliminate potential conflicts of interest. INRIX speed data may be used to reduce or eliminate field data collection using the RITIS Probe Data Analytics Suite (https://pda.ritis.org/suite/).

The following table identifies the party responsible for completing Form TE-153 through Stage 3B:

		Project Type

		Typical Agency/Party to Complete Form TE-153 through Stage 3



		PennDOT projects

		PennDOT staff or their consultants



		PennDOT projects with municipal lead

		Municipal staff or their consultants, with assistance from PennDOT



		Municipal projects

		Municipal staff or their consultants



		Highway Occupancy Permit (HOP)

		HOP Applicant or their consultants







Detailed instructions on completion of Form TE-153 can be found with the form. The form can be accessed at XXXX.

Additional  information on Adaptive Traffic Control Systems can be found in NCHRP 403 found at:

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_syn_403.pdf 

Additional details and information can be found on the Traffic Signal Portal:
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http://www.dot.state.pa.us/signals







3.3 Control Types

The type of traffic signal control is very important when determining signal timing. It is also essential to understand the pros and cons of each type of operation so that the safest and most efficient type is selected for the given conditions. The following are some typical traffic signal control operations that are presently used throughout the Commonwealth.

a) Pre-timed traffic signal control is a set of phases with fixed green, yellow, and red intervals that make up the cycle length that does not vary. Typically, pre-timed traffic control is most effective when used in an area where traffic patterns are predictable by time of day.

b) Semi-actuated traffic signal control generally has detection on the minor approaches to provide green time for the minor street phases based upon minor street traffic demand. Typically,

semi-actuated traffic control operation is most efficient when the minor street has low volumes during the off-peak traffic periods.

c) Fully-actuated traffic signal control has detection on all approaches to allow the green times to vary and non-actuated phases to be skipped based on the traffic demand. Typically, fully- actuated traffic signal control is the most responsive operation to traffic demands.

d) Coordinated traffic signal control allows multiple signalized intersections to work together to optimize traffic flow along a corridor.

The type of control used can have a profound effect on the operational efficiency of any signal and, if incorrectly chosen, can defeat the purpose for which the signals were installed. The selection of the best form of control for any location can be made only with a full knowledge of local conditions.

The following Exhibit may be used as a guide for the selection of the type of controller at an isolated intersection, subject to variations in local conditions:

Exhibit 3-15	Isolated intersection controller selection



		Factor

		Fixed-Time

		Fully-Actuated

		Volume-Density



		Main street average to peak value

		Any

		More than 20%

		More than 30%



		Main street average hour variation

		Less than 20%

		More than 20%

		More than 30%



		Cross street average hour variation

		Less than 20%

		More than 20%

		More than 30%



		Cross street volume

		More than 25%

		Any

		More than 30%







[bookmark: _bookmark48]The following Exhibit may be used as a guide for the selection of the type of controller subject to variations in local conditions.

Exhibit 3-16	Relationship between intersection operation and control type (from FHWA Signal Timing Manual)



		

		

		Pre-timed

		

		Actuated

		



		Type of Operation

		Isolated

		

		Coordinated

		Semi-Actuated

		Fully-Actuated

		Coordinated



		Fixed Cycle Length

		Yes

		

		

		Yes

		No

		No

		Yes



		



Conditions Where Applicable

		



Where detection is not available

		Where traffic is consistent, closely spaced intersections, and where cross street is consistent

		Where defaulting to one movement is desirable, major road is posted <40 mph and cross road carries light traffic demand

		Where detection is provided on all approaches, isolated locations where posted speed is >40 mph

		

Arterial where traffic is heavy and adjacent intersections are nearby



		



Example Application

		



Work Zones

		

Central business districts, interchanges

		



Highway operations

		Locations without nearby signals; rural, high speed locations; intersection of two arterials

		



Suburban arterial



		





Key Benefit

		

Temporary application keeps signals operational

		

Predictable operations, lowest cost of equipment and maintenance

		



Lower cost for highway maintenance

		Responsive to changing traffic patterns, efficient allocation of green time, reduced delay and improved safety

		Lower arterial delay, potential reduction in delay for the system, depending on the settings





The pre-timed control type, if selected, shall be capable of providing multiple timing patterns to better accommodate directional shifts or volume variations in traffic during different portions of the day.

Often, it is found that certain movements (such as left turns or movements from a minor approach) cannot be accommodated adequately without the provision of special phases such as advance or exclusive phases. The demand for such special phases varies from cycle to cycle. In such cases, an actuated control type shall be selected. This would enable the special phases to be extended, skipped, or maintained as demand warrants without causing unnecessary delays to the major movements.

In order to allow for future expansion, the controller should be capable of providing additional phases of operation and timing patterns regardless of the number of phases and timing patterns required in the initial design.

Central Traffic Signal Systems

The major objective of a traffic control system is to permit continuous movement and/or minimize delay along an arterial or throughout a network of major streets. This involves the selection, implementation, and monitoring of the most appropriate operational plan. Basically, a traffic signal system provides the appropriate and necessary timing plans for each intersection in terms of individual needs as well as the combined needs of a series of intersections.

Central Traffic Signal Systems (CTSS) are tools which remotely manage traffic signal databases and monitor the operation of traffic signal controllers. The software communicates with the traffic signals in the field from a central location such as a TMC. Such systems can have large up-front hardware and software costs, as well as recurring maintenance costs and needs when compared to other signal system solutions. As a result, selection and design of such systems requires more complex analysis prior to implementation.

Publication 149, Section 3.3

PennDOT has developed guidance and a form, TE-153, to aid designers with traffic signal system selection. For control type selection guidelines when proposed signals are operating together in a system, please reference Publication 46, Section 4.6.
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The 2001 Traffic Control Devices Handbook published by the Institute of Transportation Engineers states:

“A traffic signal control system exists whenever two or more signals operate in a synchronous manner. The objective of a traffic signal control system is to improve the flow of traffic along a major street or throughout a network of streets. A traffic signal control major system consists of an appropriate signal-timing plan and the hardware components to implement that signal-timing plan. The signal-timing plan must satisfy traffic demand, traffic flow patterns and the geometrics that exist at each intersection and in the network as a whole.

Traffic signal control systems may be relatively small and simple or fairly large and complex. A system may merely consist of a series of intersections along a major street whose controller units are interconnected.

Such a system’s purpose is to move platoons of traffic without interruption along the major street. On the other hand, a system may consist of a network of streets whose intersection controller units are centrally controlled by a digital computer with two-way communication between the computer and the intersection controllers. The purpose of this type of system is to reduce the total amount of delay and the total number of stops occurring to all traffic in the network.”

Where the proximity between signalized intersections is such that traffic signal coordination is deemed appropriate and necessary, a system of traffic signals may be implemented. Historically, and currently, a reliable coordinated system can be achieved using a physical method of interconnection via some type of wiring or cable. More recently, technologies have become available that allow for the implementation of a system without physical means. The provision of traffic signals into a system is the focus of this chapter. Each type of system has its advantages and disadvantages that should be weighed by the designer while factoring in reliability, cost, and functionality.

This chapter focuses on physical design considerations for traffic signal systems.  Refer to Chapter 3, Operational Requirements for information regarding traffic signal coordination. Refer to Publication 46, Section 4.6 for a background on types of traffic signal systems, as well as guidance for determining the most appropriate type of traffic signal system solution.





11.1 Design Considerations

Several factors should be considered when determining which type of system to use, including but not limited to:

a) Cost

b) Desired Functions

c) Operation and Maintenance

d) Corridor classification



TBC or a simple interconnect may be sufficient for isolated corridors with predictable traffic patterns. A centralized or closed loop system should be considered for major arterials and densely-populated areas that experience heavy volumes and daily volume fluctuations that may occur due to non-recurring congestion.



Interconnected systems need to be monitored periodically to ensure that communications are operational. ASC should be considered as well for areas that experience major fluctuations in traffic demand, such as near interstates, shopping malls, sporting venues, etc. Buy-in and a financial commitment of operations and maintenance from the lead municipality must be obtained before proposing any type of system that requires periodic operations and maintenance.



11.2 Communications

Three modes of communications are typically used to interconnect signals within a system. Refer to Section 953 (Traffic Signal Systems and Communications) of Publication 408 for specifics on the materials and construction methods.



Hard-wire Interconnect

Twisted-pair cable is generally installed in conduit between intersections.



a) [bookmark: _bookmark156][bookmark: 11.3_Communications]Advantages

Least expensive method of physical interconnection, no additional equipment is required beyond the controller unit



b) Disadvantages

Conducts electricity which may cause lightning or power surge damage at multiple signal controllers



Fiber Optic Cable

Fiber optic cable can be installed aerially or in conduit between intersections. Care must be taken during design to specify the correct accompanying equipment as different types of fiber optic cable are available, i.e., single-mode vs. multi-mode, loose tube vs. tight buffered.



a) Advantages

Non-conductive (not susceptible to lightning strike travel), able to carry large amounts of data



b) Disadvantages

Cable difficult and exspensive to repair, accompanying equipment, and installation more expensive



Spread Spectrum Radio (SSR)

Communications between intersections is provided by a wide bandwidth frequency signal. Two frequency ranges are allowed, 902-928 MHz and 2.4 GHz, which do not require FCC licensing. An implementation survey will be required during design to determine if obstructions and/or roadway curvatures would require repeaters.



a) Advantages

No physical connection between intersections, lower cost



b) Disadvantages

Limited bandwidth compared to fiber, repeaters may be necessary.

Methods may be mixed within a system. For example, three intersections can be interconnected by fiber optic cable but a fourth may be interconnected by SSR due to an obstruction, such as a railroad overpass.
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Traffic Signal Systems

System Concept

A system may be defined as an arrangement or combination of interacting or interdependent parts which form a unified whole serving a common purpose. The system concept as related to traffic signal control includes the methods, equipment, and techniques required to coordinate traffic flow along an arterial or throughout an area.

System Objective

The major objective of a traffic control system is to permit continuous movement and/or minimize delay along an arterial or throughout a network of major streets. This involves the selection, implementation, and monitoring of the most appropriate operational plan. Basically, a traffic signal system provides the appropriate and necessary timing plans for each intersection in terms of individual needs as well as the combined needs of a series of intersections.

Relationship of Timing Plans to Traffic Control

In the system concept a timing plan is defined by a combination of control parameters for one or more intersections based upon an analysis of demand. Timing plans can be provided as a function of equipment at the local intersection, the central control point, or both. Timing plans consist of:

1. A system Cycle. A specific cycle length is imposed throughout the system covered by the timing plan.

2. Split. All intersections in the system have defined splits which are the apportionment of the cycle to the various phases present at that intersection.

3. Offset. Each intersection has a unique offset. The offset is the relationship of the beginning of the main street green at this intersection to a master system base time. Offsets are generally expressed in seconds. Properly established offsets along a street can potentially provide for smooth traffic flow without stopping.

Basis of Selecting Timing Plans

The selection parameters which define timing plans include:

1. Historic Data Time of Day information compiled from traffic counts to reflect traffic volumes for specified time of day (morning peak, midday, afternoon peak, etc.) and day of week.

2. Current Data Real time on-street volumes from traffic detection equipment.

3. Special Data Special events, emergency route assignment, special right-of-way preemption (fire equipment, ambulances, buses, etc.)

Types of Traffic Signal Control Systems

Many combinations of methods, equipment, and techniques can comprise a traffic signal control system. Generally, these systems fall into the following basic types.

Time Based Coordinated (TBC) System

This form of coordination utilizes non-interconnected controllers with auxiliary devices called time based coordinators. These devices use the power company supplied frequency to keep time very accurately. Various timing plans can be established with time of day and day of week plan changes. Since all intersections use the same power source, the time-based coordinators provide coordination without physical interconnection.

Global Positioning System (GPS) receivers have been used for several years to provide a clock sync to ensure TBC is maintained.

Interconnected Pre-timed System

This type of system was originally developed for electromechanical controllers, but can also be used with some of the newer controllers. Local intersections are physically interconnected (usually by a 7-wire cable) to ensure coordinated operation. The system provides automatic re-synchronization should a signal go “out of step”. The number of timing plans is a function of the number of dials and the number of offsets and splits per dial; the most common system consists of a three-dial, three-offset, one-split combination. Timing plans are normally selected by a time clock or time dependent programming device. The local controller for one intersection may act as master controller for the system.

Traffic Responsive System

Basically, this is an interconnected system utilizing a master controller for pattern (Cycle/offset/splits) selection. Traffic detectors are used to sample directional volumes and detector occupancy. Volume and occupancy metrics determine which of the available patterns is selected (i.e., inbound, outbound, or average) based on predetermined thresholds. The master controller may be an analog or a digital computer.

Interconnected Actuated Systems

Generally a small system with a master-local relationship (i.e., two or more fully-or semi-actuated local controllers with one acting as system master and controlling cycle length for the other controllers). A variation of this system uses a system master, coordinating units, and local actuated controllers. The master may be traffic responsive or combination of time clocks. 

Closed Loop System

In this system, second-by-second commands are transmitted from local masters to the intersection controllers. The masters communicate with the central processor only when failure occurs, or when commanded to do so by the central processor. The connection between the masters and local controllers is usually made via communication cable (or other means of interconnect). The connection between the masters and the central computer is often made via dial-up telephone. In this way, it is possible to minimize the cost between remote groups of intersections and a central site. For this reason, closed-loop systems are popular with State and county agencies responsible for control of intersections dispersed over a wide geographic area.

Traffic AdaptiveAdaptive Traffic Control Systems

Traffic adaptiveAdaptive traffic control systems perform “real-time” adjustments to the cycle length, splits and offsets in response to traffic demand. Traffic adaptive systems require extensive detection inputs. Complete and accurate traffic flow data must be gathered, processed and communicated to the central computer. For additional information on the selection and design of adaptive traffic control systems, refer to “Traffic Signal System Selection” later in this section of the Publication.

Advanced Traffic Management Systems (ATMS)

ATMS are capable of monitoring and controlling thousands of intersection controllers using state of the art architecture like TCP/IP and NTCIP.  ATMS offer complete traffic and data management including real time field reporting for multiple users over distributed local and wide area networks and remote access.

ATMS offer scalable software solutions that support a range of users including:

· School zone flashers

· Freeway management

· CMS, VMS, DMS

· CCTV surveillance

· HOV lane control

· Reversible lane control signals

· Real-time split monitoring and time space reporting

· Incident detection

· Light rail control systems

· Transit priority systems

· 1.5 generation timing plan development using Synchro or PASSER

· 2.0 Generation control (Traffic Responsive and Traffic Adaptive)

· Integrated video detection

· Real time preemption log retrieval



Traffic Signal System Selection

In August 2019, FHWA released a guidance document for procuring Central Traffic Signal Systems (CTSS) such as adaptive systems, to ensure a procured and deployed CTSS will successfully meet stakeholder needs. CTSS is defined as “a system that manages traffic signal databases and monitors the operation of traffic signal controllers. The software communicates with the traffic signals in the field from a central location such as a TMC.” The guidance document can be accessed online at the following link: https://ops.fhwa.dot.gov/publications/fhwahop19019/fhwahop19019.pdf

While adaptive and other centralized systems can significantly improve traffic operations in specific contexts, they are not always the most appropriate design choice. Such systems can have large up-front hardware and software costs, as well as recurring maintenance costs and needs when compared to other signal system solutions.

To aid project stakeholders in determining whether an adaptive or other CTSS system is the most appropriate solution, PennDOT has developed Form TE-153, the Pennsylvania Traffic Signal System Solution Toolbox. The purpose of the toolbox is to evaluate the feasibility of various traffic signal system solutions (e.g., coordinated, traffic responsive, adaptive, ATSPM) based on corridor needs, agency objectives, and agency capabilities. This toolbox facilitates the systems engineering process to ensure that final products and selected solutions can achieve appropriate objectives and agency needs.

For evaluation of potential signal systems, application of the tool is recommended as follows: 

· Brand-new CTSS deployments to operate and manage traffic signals using commercial off-the-shelf software: Tool required; see below.

· Expansion of an existing CTSS system to operate and manage traffic signals (includes adding signals to UCC and ATSPM): Tool required (Stages 1 and 2 only, as system requirements were already established when the system was first deployed).

· Brand-new deployment or expansion of a system to operate and manage traffic signals using custom-developed software: Project-specific systems engineering required.

· Isolated signal without any central system: No systems engineering required.

Form TE-153 is separated into four progressive stages: Pre-TIP (Stage 1), Preliminary Engineering (Stage 2), Final Design (Stage 3), and System Test (Stage 4). 

The following table describes the four stages associated with the evaluation process:

		Stage 1 (Pre-TIP)

		-Eliminate systems unlikely to provide desirable results

-Readily available information for screening (no data collection)



		Stage 2 (Preliminary Engineering)

		-More detailed screening

-Simplified if only one alternative was advanced from Stage 1



		Stage 3 (Final Design if CTSS)

		-Systems engineering

-Concept of operations

-System requirements

-Recommendations



		Stage 4 (System Test)

		-Verification

-Validation







Stage 1 of the form (pre-TIP) requires the designer to input key network parameters, including the network characteristics, roadway functional class, AADT, lane configurations, peak hours, and D-factor. It also asks the designer to input how frequently the signal owner performs preventative maintenance. If an adaptive system is not appropriate given these inputs, the workbook will recommend potential alternative signal system treatments or solutions, and advise the designer that Stage 2 analysis is not required. If an adaptive system should still receive consideration, the designer advances to Stage 2.

Stage 2 (Preliminary Engineering) asks the designer a series of questions about the context of the project location, including the owner’s maintenance and funding capabilities, operational objective of the study corridor, whether the corridor receives diverted traffic from a freeway, use of the corridor by traffic generated by special events, Level of Travel Time Reliability (LOTTR), other intersection complexities, and the level of pedestrian activityf. At the completion of Stage 2, the workbook will confirm whether an adaptive system could be considered. If the designer selects adaptive as the end solution, they can manually advance to Stage 3.

Stage 3 (Final Design) covers the initial Systems Engineering, Adaptive System Comparison and Signature Documentation processes which were previously part of the TE-153 Form. This includes the corridor’s needs and constraints; project’s specific needs; and operational, administrative and maintenance requirements. Once the form is completed, the designer generates a PDF that can be signed and dated to be maintained with the project’s documentation.

Once the adaptive system has been constructed and is operational, Stage 4 (System Test), which was also previously part of the TE-153 form, must be completed. The analysis cannot be completed by the system designer to eliminate potential conflicts of interest. The person(s) completing the form confirms whether the needs and requirements of the system meet expectations, documents the results of the before and after evaluation of the project, and uses the workbook to generate a PDF for signature to be added to the project documentation. 

For adaptive and other CTSS deployments, the tool is required for the following:

· Federally funded projects;

· State-funded projects, including projects with state grant funding such as Green Light-Go, ARLE, Multimodal;

· Municipal Projects;

· Developer projects, including Highway Occupancy Permits (HOP).

For Department Projects, Stages 1-3 need to be completed and submitted to the Bureau of Operations (BOO) Arterial Operations Unit (AOU) for approval prior to beginning of preliminary engineering. For municipal and developer projects, Stages 1-3 need to be completed and submitted to AOU as part of the first traffic signal submission.

After the adaptive system is functional, Stage 4 needs to be completed and submitted to AOU. The analysis cannot be completed by the system designer to eliminate potential conflicts of interest. INRIX speed data may be used to reduce or eliminate field data collection using the RITIS Probe Data Analytics Suite (https://pda.ritis.org/suite/).

The following table identifies the party responsible for completing Form TE-153 through Stage 3B:

		Project Type

		Typical Agency/Party to Complete Form TE-153 through Stage 3



		PennDOT projects

		PennDOT staff or their consultants



		PennDOT projects with municipal lead

		Municipal staff or their consultants, with assistance from PennDOT



		Municipal projects

		Municipal staff or their consultants



		Highway Occupancy Permit (HOP)

		HOP Applicant or their consultants







Detailed instructions on completion of Form TE-153 can be found with the form. The form can be accessed at XXXX.

Additional  information on Adaptive Traffic Control Systems can be found in NCHRP 403 found at:

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_syn_403.pdf 

Additional details and information can be found on the Traffic Signal Portal:

Publication 46, Section 4.6

http://www.dot.state.pa.us/Portal%20Information/Traffic%20Signal%20Portal/index.htm







4.12 [bookmark: _Toc134554755][bookmark: _Toc139038363]Adaptive Traffic Control Systems 

Traffic adaptive systems perform “real-time” adjustments to the cycle length, splits and offsets in response to traffic demand. Traffic adaptive systems require extensive detection inputs. Complete and accurate traffic flow data must be gathered, processed and communicated to the central computer.

Additional  information can be found in NCHRP 403 found at:

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_syn_403.pdf 

Additional details and information can be found on the Traffic Signal Portal:

Publication 46 Section 4.12

http://www.dot.state.pa.us/Portal%20Information/Traffic%20Signal%20Portal/index.htm

3.3 Control Types

The type of traffic signal control is very important when determining signal timing. It is also essential to understand the pros and cons of each type of operation so that the safest and most efficient type is selected for the given conditions. The following are some typical traffic signal control operations that are presently used throughout the Commonwealth.

a) Pre-timed traffic signal control is a set of phases with fixed green, yellow, and red intervals that make up the cycle length that does not vary. Typically, pre-timed traffic control is most effective when used in an area where traffic patterns are predictable by time of day.

b) Semi-actuated traffic signal control generally has detection on the minor approaches to provide green time for the minor street phases based upon minor street traffic demand. Typically,

semi-actuated traffic control operation is most efficient when the minor street has low volumes during the off-peak traffic periods.

c) Fully-actuated traffic signal control has detection on all approaches to allow the green times to vary and non-actuated phases to be skipped based on the traffic demand. Typically, fully- actuated traffic signal control is the most responsive operation to traffic demands.

d) Coordinated traffic signal control allows multiple signalized intersections to work together to optimize traffic flow along a corridor.

The type of control used can have a profound effect on the operational efficiency of any signal and, if incorrectly chosen, can defeat the purpose for which the signals were installed. The selection of the best form of control for any location can be made only with a full knowledge of local conditions.

The following Exhibit may be used as a guide for the selection of the type of controller at an isolated intersection, subject to variations in local conditions:

Exhibit 3-15	Isolated intersection controller selection



		Factor

		Fixed-Time

		Fully-Actuated

		Volume-Density



		Main street average to peak value

		Any

		More than 20%

		More than 30%



		Main street average hour variation

		Less than 20%

		More than 20%

		More than 30%



		Cross street average hour variation

		Less than 20%

		More than 20%

		More than 30%



		Cross street volume

		More than 25%

		Any

		More than 30%







[bookmark: _bookmark48]The following Exhibit may be used as a guide for the selection of the type of controller subject to variations in local conditions.

Exhibit 3-16	Relationship between intersection operation and control type (from FHWA Signal Timing Manual)



		

		

		Pre-timed

		

		Actuated

		



		Type of Operation

		Isolated

		

		Coordinated

		Semi-Actuated

		Fully-Actuated

		Coordinated



		Fixed Cycle Length

		Yes

		

		

		Yes

		No

		No

		Yes



		



Conditions Where Applicable

		



Where detection is not available

		Where traffic is consistent, closely spaced intersections, and where cross street is consistent

		Where defaulting to one movement is desirable, major road is posted <40 mph and cross road carries light traffic demand

		Where detection is provided on all approaches, isolated locations where posted speed is >40 mph

		

Arterial where traffic is heavy and adjacent intersections are nearby



		



Example Application

		



Work Zones

		

Central business districts, interchanges

		



Highway operations

		Locations without nearby signals; rural, high speed locations; intersection of two arterials

		



Suburban arterial



		





Key Benefit

		

Temporary application keeps signals operational

		

Predictable operations, lowest cost of equipment and maintenance

		



Lower cost for highway maintenance

		Responsive to changing traffic patterns, efficient allocation of green time, reduced delay and improved safety

		Lower arterial delay, potential reduction in delay for the system, depending on the settings





The pre-timed control type, if selected, shall be capable of providing multiple timing patterns to better accommodate directional shifts or volume variations in traffic during different portions of the day.

Often, it is found that certain movements (such as left turns or movements from a minor approach) cannot be accommodated adequately without the provision of special phases such as advance or exclusive phases. The demand for such special phases varies from cycle to cycle. In such cases, an actuated control type shall be selected. This would enable the special phases to be extended, skipped, or maintained as demand warrants without causing unnecessary delays to the major movements.

In order to allow for future expansion, the controller should be capable of providing additional phases of operation and timing patterns regardless of the number of phases and timing patterns required in the initial design.

Central Traffic Signal Systems



The major objective of a traffic control system is to permit continuous movement and/or minimize delay along an arterial or throughout a network of major streets. This involves the selection, implementation, and monitoring of the most appropriate operational plan. Basically, a traffic signal system provides the appropriate and necessary timing plans for each intersection in terms of individual needs as well as the combined needs of a series of intersections.

Central Traffic Signal Systems (CTSS) are tools which remotely manage traffic signal databases and monitor the operation of traffic signal controllers. The software communicates with the traffic signals in the field from a central location such as a TMC. Such systems can have large up-front hardware and software costs, as well as recurring maintenance costs and needs when compared to other signal system solutions. As a result, selection and design of such systems requires more complex analysis prior to implementation.

PennDOT has developed guidance and a form, TE-153, to aid designers with traffic signal system selection. For control type selection guidelines when proposed signals are operating together in a system, please reference Publication 46, Section 4.6.

Publication 149, Section 3.3



[bookmark: Chapter_11_-_SYSTEMS][bookmark: _bookmark149]CHAPTER 11 - SYSTEMS



The 2001 Traffic Control Devices Handbook published by the Institute of Transportation Engineers states:

“A traffic signal control system exists whenever two or more signals operate in a synchronous manner. The objective of a traffic signal control system is to improve the flow of traffic along a major street or throughout a network of streets. A traffic signal control major system consists of an appropriate signal-timing plan and the hardware components to implement that signal-timing plan. The signal-timing plan must satisfy traffic demand, traffic flow patterns and the geometrics that exist at each intersection and in the network as a whole.

Traffic signal control systems may be relatively small and simple or fairly large and complex. A system may merely consist of a series of intersections along a major street whose controller units are interconnected.

Such a system’s purpose is to move platoons of traffic without interruption along the major street. On the other hand, a system may consist of a network of streets whose intersection controller units are centrally controlled by a digital computer with two-way communication between the computer and the intersection controllers. The purpose of this type of system is to reduce the total amount of delay and the total number of stops occurring to all traffic in the network.”

Refer to Chapter 3, Operational Requirements and Publication 46, Section 4.6, for information regarding traffic signal coordination, proper timing, and progression analysis procedures. Where the proximity between signalized intersections is such that traffic signal coordination is deemed appropriate and necessary, a system of traffic signals may be implemented. Historically, and currently, a reliable coordinated system can be achieved using a physical method of interconnection via some type of wiring or cable. More recently, technologies have become available that allow for the implementation of a system without physical means. The provision of traffic signals into a system is the focus of this chapter. Each type of system has its advantages and disadvantages that should be weighed by the designer while factoring in reliability, cost, and functionality.

This chapter focuses on physical design considerations for traffic signal systems.  Refer to Chapter 3, Operational Requirements for information regarding traffic signal coordination. Refer to Publication 46, Section 4.6 for a background on types of traffic signal systems, as well as guidance for determining the most appropriate type of traffic signal system solution.



11.1 Types 

Time-Based Coordination (TBC) 

The simplest form of coordination is the use of time-based coordination.  The controller at each traffic signal must be equipped with an internal or external time clock to provide a point of reference (controller brands do not need to match).  The primary disadvantage of TBC is that the time clocks may “drift” if not properly maintained.  Over time small changes at each controller accumulate.  Periodic resynchronization will be necessary.  The use of GPS time clocks will generally eliminate this drift.

 Interconnect 

A communication link between two or more intersections has more long-term reliability for maintaining the coordination and efficiency of a system than TBC.  Interconnect typically requires the use of a master controller, which can either act as a time clock synchronizer for all of the traffic signals in a system or send time-of-day patterns to each local controller.  Methods of communication are discussed in Section 11.3.

Centralized/Closed Loop System 

There are various types of centralized traffic signal systems that may be implemented.  Types may range from large scale city grid systems that have proprietary customized software to smaller scale “off-the-shelf” PC-based arterial systems.  A centralized system offers the capability to remotely monitor the individual intersection controllers, or groups of controllers.  These systems are capable of communicating through a land line telephone drop or direct connection via fiber optic cable or wireless methods.  The software is typically capable of viewing and editing timing patterns, viewing and storing traffic volumes, monitoring communication status, receiving maintenance alarms, etc. 

Certain systems may offer traffic responsive program selections based on traffic demand.  A group of predetermined timing patterns may be stored in the system which can be selected based on traffic volume and occupancy thresholds.   

Adaptive Signal Control 

Adaptive signal control (ASC) is a type of traffic signal system that continually adjusts based on real-time traffic data in an attempt to provide the optimal traffic signal operation.  Parameters, such as splits, permissives, and force-offs are adaptable within common controller brands; however, more advanced controllers are available.  The use of ASC requires an extensive amount of detection to measure volume, occupancy, and/or queue lengths.

11.2 1 Design Considerations

Several factors should be considered when determining which type of system to use, including but not limited to:

a) Cost

b) Desired Functions

c) Operation and Maintenance

d) Corridor classification



TBC or a simple interconnect may be sufficient for isolated corridors with predictable traffic patterns. A centralized or closed loop system should be considered for major arterials and densely-populated areas that experience heavy volumes and daily volume fluctuations that may occur due to non-recurring congestion.



Interconnected systems need to be monitored periodically to ensure that communications are operational. ASC should be considered as well for areas that experience major fluctuations in traffic demand, such as near interstates, shopping malls, sporting venues, etc. Buy-in and a financial commitment of operations and maintenance from the lead municipality must be obtained before proposing any type of system that requires periodic operations and maintenance.



11.3 2 Communications

Three modes of communications are typically used to interconnect signals within a system. Refer to Section 953 (Traffic Signal Systems and Communications) of Publication 408 for specifics on the materials and construction methods.



Hard-wire Interconnect

Twisted-pair cable is generally installed in conduit between intersections.



a) [bookmark: _bookmark156][bookmark: 11.3_Communications]Advantages

Least expensive method of physical interconnection, no additional equipment is required beyond the controller unit



b) Disadvantages

Conducts electricity which may cause lightning or power surge damage at multiple signal controllers



Fiber Optic Cable

Fiber optic cable can be installed aerially or in conduit between intersections. Care must be taken during design to specify the correct accompanying equipment as different types of fiber optic cable are available, i.e., single-mode vs. multi-mode, loose tube vs. tight buffered.



a) Advantages

Non-conductive (not susceptible to lightning strike travel), able to carry large amounts of data



b) Disadvantages

Cable difficult and exspensive to repair, accompanying equipment, and installation more expensive



Spread Spectrum Radio (SSR)

Communications between intersections is provided by a wide bandwidth frequency signal. Two frequency ranges are allowed, 902-928 MHz and 2.4 GHz, which do not require FCC licensing. An implementation survey will be required during design to determine if obstructions and/or roadway curvatures would require repeaters.



a) Advantages

No physical connection between intersections, lower cost



b) Disadvantages

Limited bandwidth compared to fiber, repeaters may be necessary.

Methods may be mixed within a system. For example, three intersections can be interconnected by fiber optic cable but a fourth may be interconnected by SSR due to an obstruction, such as a railroad overpass.
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SUBJECT:	PennDOT Traffic Signal System Solution Toolbox





TO: 	District Executives





FROM: 	Daniel P. Farley, P.E., Director

	Bureau of Operations





This time and resource neutral Strike-off Letter (SOL) replaces Strike-Off-Letter 494-19-04 and further develops policy for evaluating potential deployments of Adaptive Traffic Signal Control using Form TE-153. Form TE-153, which was already designed to evaluate and streamline the Systems Engineering Process for Adaptive Control Systems, has been enhanced with additional workflow to help users determine whether not only adaptive, but other types of Signal System Solutions, are appropriate given the context of the proposed installation.



The purpose of the new toolbox is to evaluate the feasibility of various traffic signal system solutions (e.g., coordinated, traffic responsive, adaptive, ATSPM) based on corridor needs, agency objectives, and agency capabilities. This toolbox facilitates the systems engineering process to ensure that final products and selected solutions can achieve appropriate objectives and agency needs. Such a process is required to assist planners in scoping projects before approving funding (e.g. Congestion Mitigation and Air Quality Improvement Program, Green Light-Go).



PennDOT Publications 46 (Traffic Engineering Manual) and 149 (Traffic Signal Design Handbook) have been revised to accommodate the enhanced TE-153 tool and supporting guidance. Descriptions of the proposed changes to these publications are as follows:



· Publication 46, Chapter 4, Section 4.6 (Design) – Adds a new subsection, “Traffic Signal System Selection,” which describes how Form TE-153 can be used to aid in the traffic signal system selection process, the content covered within the revised TE-153 form, applications where use of the form is required, and the typical agencies/parties expected to complete the form. Applicable guidance provided previously under SOL 494-19-04 has also been incorporated into this section.

· Publication 46, Chapter 4, Section 4.12 (Adaptive Traffic Control Systems) – Removes this section due to its redundancy with Section 4.6.

· Publication 149, Chapter 3, Section 3.3 (Control Types) – Adds a new subsection, “Central Traffic Signal Systems” which defines central traffic signal systems and references Publication 46, Section 4.6 for information on control type selection guidelines.

· Publication 149, Chapter 11 (Systems) – Clarifies that this chapter can be referenced for physical design considerations related to traffic signal systems, but Chapter 3 as well as Publication 46, Section 4.6 should be referenced for information on signal coordination; as well as for determing the most appropriate type of traffic signal system solutions. Section 11.1 (Types) was removed due to its redundancy with Publication 46, Section 4.6.

The revised content has been attached to this SOL and will be incorporated into future updates to the referenced publications.



Should you have any questions, please contact Stephen Gault, P.E., PTOE, Chief, TSMO Arterials and Planning Section at (717) 787-6988 or sgault@pa.gov.
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cc:	Director, Bureau of Project Delivery

Assistant District Executives – Maintenance

	Assistant District Executives – Design

	Assistant District Executives – Construction

	Assistant District Executive – Operations, District 6

	District Traffic Engineers

	District Traffic Signal Supervisors

	District HOP Managers

	PennDOT Local Technical Assistance Program

	Municipal Advisory Committee

	Daryl St. Clair, P.E., Special Assistant, Highway Administration

	Douglas Tomlinson, P.E., Chief, Highway Safety and Traffic Operations Division, BOO

	Stephen Gault, P.E., PTOE, Chief, TSMO Arterials & Planning Section, BOO

	Robert Pento, P.E., Chief, Traffic Engineering and Permits Section, BOO

	Benjamin Flanagan, Manager, Traffic Signals, BOO

	Michael Centi, Manager, Arterial Operations, BOO

	Michael Dzurko, Manager, Highway Occupancy Permit Unit, BOO
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