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EPG 905.3 Transportation Impact Analysis, Accompaniment to HCS

EPG 905.3.5.2.1 provides a synopsis of common concerns and parameters in the HCS software. Below is an accompaniment to EPG 905.3.5.2.1 that includes a more detailed approach to using the HCS modules, complete with illustrations.

· Streets
· Streets (includes signalized intersections)
· Reliability
· Stop
· All-Way Stop Controlled (AWSC)
· Two-Way Stop Controlled (TWSC)
· Roundabouts
· Highways
· Two-Lane
· Multilane
· Freeways
· Freeways
· Basic (Segment)
· Merge
· Diverge
· Weaving
· Facility
· Reliability
· Tools


Highway Capacity Software 7 (HCS7) is a traffic analysis software package which contains a series of modules that implement the procedures and methodologies outlined in the HCM, 6th Edition. HCS7 can be used to analyze the following modules and sub -modules:

HCS7 is a widely accepted tool that can be used quickly and easily with simplistic parameters and inputs. Since HCS7 is limited to the deterministic methodologies of HCM6, it is strictly equation-based and does not have the ability to analyze oversaturated conditions where queues dynamically interact between closely spaced network elements such as ramps and intersections. The strengths and limitations of HCS7 should be considered when determining an appropriate analysis tool.

The following pages combine general information from EPG 905.3.5.2.1 with step-by-step guidance
for how to utilize HCS7.

The main menu screen of HCS7 is broken up into the following modules and sub -modules (refer
to Exhibit C1):
· Streets
· Streets (Signals)
· Reliability
· Stop
· All-Way Stop Controlled (AWSC)
· Two-Way Stop Controlled (TWSC)
· Roundabouts
· Freeways
· Freeways
· Reliability
· Highways













Exhibit C1 – HCS Modules
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· Standard Parameters

HCS7 utilizes standard HCM6 traffic data parameters and inputs. Refer to EPG 905.3.5.2.1 for guidance on HCS7 parameters and inputs.

Note: The F1 key can be used to display a Description and Impact on Model Results for each data input field within HCS7.
· [bookmark: _bookmark1]Interrupted Flow

· [bookmark: _bookmark2]Streets (Signals)

1. Open HCS7 and select Streets under the Streets Module (refer to Exhibit C2).

Exhibit C2 – Streets Module
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2. Select Classic Mode from the interface options (refer to Exhibit C3).

Exhibit C3 – Classic Mode

[image: ]


3. Enter default inputs in the Quick Start window (refer to Exhibit C4). This will provide a baseline of values in your analysis. Refer to EPG 905.3.5.2.1 for guidance on default HCS7 inputs.

Exhibit C4 – Quick Start Window
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4. Enter the Primary Input Data (refer to Exhibit C5):
· General – Mainline Street Name, Intersection Name, Project Description, Forward Direction (Direction of Phase 2), and PHF.
· Lane Configurations – Click the gray lane configuration squares to toggle through different lane combinations. To remove a lane from an approach, click the white arrow.









Exhibit C5 – Primary Input Data
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· Enter the Traffic data for each movement and approach (refer to Exhibit C6):
· Demand – Traffic volumes
· Storage Length – Turn lane storage
· Heavy Vehicle %
· Grade %
· Speed limit
· Unsignalized Movement – Check box for lanes not controlled by signal, such as free-flow right turn lanes.

































Exhibit C6 – Traffic Data for Movement and Approach
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6. Enter the Phasing data (refer to Exhibit C7):
· Enter Cycle length and respective Phase 2/4 Directions. HCS7 is restricted to standard NEMA phasing.
· Mainline E-W: Phase 2 EB, Phase 4 NB
· Mainline N-S: Phase 2 NB, Phase 4 EB
· Click each gray phase box to toggle through the phasing options by movement.
· Check Side Street Split Phasing if applicable.

Exhibit C7 – Phasing Data
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7. Enter the Timing data and Recall Mode for each phase split (refer to Exhibit C8):

Exhibit C8 – Timing Data and Recall Mode
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8. Enter the Detailed Input Data (refer to Exhibit C9):
· Analyst, Agency, Date, Time Period, Analysis Year, and Jurisdiction
· Select 95 from Queue Length Percentile.




























Exhibit C9 – Detailed Input Data
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9. Click the Full Optimization icon located along the top menu (refer to Exhibit C10):

Exhibit C10 – Full Optimization Button
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· Enter the Input Parameters (refer to Exhibit C11):
· Under Objective Function, select Overall Delay.
· Set Minimum Cycle to 60, and Maximum Cycle to 190.
· Set Number of Generations to 200 and Mutation Probability to 4.0%.
· Click Start.

Exhibit C11 – Optimization Input Parameters
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11. The Optimization Status will run (refer to Exhibit C12). Once complete it will display
the Original overall delay and the Optimum overall delay. Click Save.





























Exhibit C12 – Optimization Status
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12. The Phasing and Timing sections will now display the optimized values (refer to
Exhibit C13).






















Exhibit C13 – Phasing and Timing with Optimized Values
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13. The HCS7 Signalized Intersection Results Summary can be viewed in the bottom window, or File/Printed to PDF (refer to Exhibit C14). The Movement Group Results will display Delay/LOS and Queues by lane group, approach, and the overall intersection.















Exhibit C14 – Signalized Intersection Results Summary
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C.2.2 Two-Way Stop Control (TWSC)
1. Open HCS7 and select TWSC under the Stop Module (refer to Exhibit C15). Select
New File.











Exhibit C15 – TWSC Module
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2. Enter the General Data (refer to Exhibit C16):
· Project Properties – Enter general project information.
· Intersection Data:
· Intersection street names, Analysis Time Period, PHF, and Major Street Direction (E/W vs N/S)
· Major Street Median Type – Left +Thru, Left Only, or Undivided
· Major Street Median Storage – The number of minor street vehicles that can refuge in the median during a two-stage crossing of the major street. Use one vehicle of storage space per 25ft of median. If undivided, this value is zero.

Exhibit C16 – TWSC General Data
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3. Enter the Lanes Data (refer to Exhibit C17):
· Lane Configurations – Click the gray lane configuration squares to toggle through different lane combinations. To remove a lane from an approach, click the white arrow. TWSC analysis is limited to intersections with:
· No more than four approaches
· Up to three through lanes on each major approach (shared or exclusive)
· Up to three lanes on each minor approach (max one exclusive lane per movement)
· Lane Configurations - Click the gray lane configuration squares to toggle through different
· Lane Geometries:
· Percent Grade (%)
· Select Right Turn Channelized if right turn is separated by an island with stop or yield control.
· Select Flared Minor-Street Approach if right turn radius allows for right turning vehicle storage without obstructing the access to the stop line for other movements. Enter the amount of right turning vehicles that can be stored.

Exhibit C17 – TWSC Lanes Data
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· Enter the Traffic Data (refer to Exhibit C18):
· Volume – Traffic volumes
· Percent Heavy Vehicles
· Short Left-Turn Pocket – Check box if no exclusive left turn lane is provided on the major street and it is possible for major street thru or right traffic to be delayed by left turning vehicles waiting for an acceptance gap. If left turn storage is available, enter the number of vehicles in Left-Turn Storage.
· Percent Thrus Using Shared lane – Enter the proportion of thru traffic using a shared lane. This only applies to major street approaches with more than one thru lane (shared or exclusive). A value of 50% should be used for rural major streets where drivers are less likely to pre-maneuver to the exclusive thru lane prior to the intersection. A value of 40% should be used in an urban setting where vehicles are familiar with the lane configuration.

Exhibit C18 – TWSC Traffic Data
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5. The Headway Data will auto-populate HCM6 headway values based on the previous
traffic and geometric inputs (refer to Exhibit C19).

Exhibit C19 – TWSC Headway Data
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· Enter Adjustment data for Pedestrians or Upstream Signals (refer to Exhibit C20).
· Pedestrian Volumes and Adjustments
· Minor Street – Pedestrian volumes (enter by direction traveling), lane width (the average lane width on the approach) and walking speed (default).
· Major Street – Pedestrian volumes (enter by direction traveling), lane width (the average lane width on the approach), walking speed (default), crosswalk length, start-up and end clearance time (default), and the motorist yield rate (adjust this value based on field observations of how often major street traffic yield to pedestrians). Pedestrian crossings on major streets for TWSC are not typical.
· Pedestrian Delay and LOS results can be displayed only if the pedestrian crossing exist on the minor approaches.
· Upstream Signal Data
· It is not recommended to use HCS7 for TWSC intersections closely spaced with upstream signals. Due to the dynamic influence of adjacent queuing, microsimulation is a more appropriate means of analysis.

























Exhibit C20 – TWSC Adjustment Data
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7. The HCS7 Two-Way Stop-Control Report can be viewed in the Report section or File/Printed to PDF (refer to Exhibit C21). The Delay, Queue Length, and Level of Service will display Delay/LOS and Queues by lane group and approach.

































Exhibit C21 – TWSC Report

[image: ]

C.2.3 All-Way Stop Control (AWSC)
1. Open HCS7 and select AWSC under the Stop Module (refer to Exhibit C22). Select
New File.











Exhibit C22 – AWSC Module
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2. Enter the General Data (refer to Exhibit C23):
· Project Properties – Enter general project information.
· Intersection Data – Intersection street names, Analysis Time Period, and PHF.

Exhibit C23 – AWSC General Data

[image: ]

3. Enter the Lanes Data (refer to Exhibit C24):
· Lane Configurations – Click the gray lane configuration squares to toggle through different lane combinations. To remove a lane from an approach, click the white arrow. AWSC analysis is limited to intersections with:
· No more than four approaches
· No more than three lanes on an approach
· Vehicle Volume and Adjustments – Enter Volumes and Percent Heavy Vehicles. Enter Percent Thrus Using Shared Lane if an approach has more than one thru lane. This is not typical to an AWSC intersection.




Exhibit C24 – AWSC Lanes Data
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4. The HCS7 All-Way Stop-Control Report can be viewed in the Report section or File/Printed to PDF (refer to Exhibit C25). The Capacity, Delay, and Level of Service will display Delay/LOS and Queues by lane group, approach, and the overall intersection.



























Exhibit C25 – AWSC Report

[image: ]

C.2.4 Roundabouts
MoDOT typically prefers that roundabout analysis be completed using SIDRA. However, the use of HCS may be considered in some instances, especially for coarse, sketch level planning.
1. Open HCS7 and select Roundabouts (refer to Exhibit C26).



Exhibit C26 – Roundabouts Module
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2. Enter the General Data (refer to Exhibit C27):
· Project Properties – Enter general project information.
· Intersection Data – Intersection street names, Analysis Time Period, and PHF.

Exhibit C27 – Roundabouts General Data
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3. Enter the Geometry Data (refer to Exhibit C28):
· Lane Configurations – Click the gray lane configuration squares to toggle through different lane combinations. To remove a lane from an approach, click the white arrow. The yellow and green arrows signify bypass lanes; yellow being yield controlled and green being free flow. Click the white arrows in the circulating roundabout lanes to toggle through each approach’s number of
conflicting lanes on entry. The Conflicting Lanes on Entry fields will auto-populate based on the number of arrows selected. The Conflicting Lanes on Bypass Exit defines the number of lanes that pass directly in front of the yielding bypass lane (yellow arrow).
· Limitations – HCS7 is limited to one or two-lane entries, single bypass lanes, no more than two circulating lanes, and no more than four approach es.





Exhibit C28 – Roundabouts Geometry Data
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· Enter the Traffic Data (refer to Exhibit C29):
· Volume – Traffic volumes
· Percent Heavy Vehicles
· Passenger Car Equivalent – The number of passenger cars (1.0 or 2.0) that will result in the same operational conditions as a single heavy vehicle. A value of 2.0 is the default. This conversion is used in the headway calculations.
· Critical and Follow-up Headways – The headways will auto-calculate based on the previous capacity inputs.

Exhibit C29 – Roundabouts Traffic Data
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5. The HCS7 Roundabout Report can be viewed in the Report section or File/Printed to
PDF (refer to Exhibit C30). The Delay, Queue Length, and Level of Service will display Delay/LOS and Queues by lane group, approach, and the overall intersection.





Exhibit C30 – Roundabouts Report
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C.3     Freeways

HCS7 Freeway analysis is performed through segmentation due to the static, equation-based analysis limitations of HCM6. Refer to EPG 905.3.5.2.1 for more information.







C.3.1 Basic
1. Open HCS7 and select Freeways under the Freeways Module (refer to Exhibit C31). Select New File and Basic from the file type list.



Exhibit C31 – Freeways Basic Module
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· Enter the Basic Data (refer to Exhibit C32):
· Project Properties – Enter general project information.
· Geometric Data:
· Number of Lanes – Enter the number of lanes in the travel direction of the freeway segment.
· Terrain Type – Select one of the following:
· Level – Any combination of vertical or horizontal alignment changes that do not affect heavy vehicle speeds in relation to passenger vehicles (grades ≤2%)
· Rolling - Any combination of vertical or horizontal alignment changes that affect heavy vehicle speeds in relation to passenger vehicles (grades 3-5%)
· Enter Specific Grade % – Use for extended segments that follow a constant incline/decline that affects heavy vehicle speeds in relation to passenger vehicles. If the basic freeway segment contains varying steep grade changes (≥6%), individual analysis subsegments should be broken out by grade%.
· Measured FFS – Check box and enter the posted speed under Free Flow
Speed.

Exhibit C32 – Freeways Basic Data
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c. Demand Data – Enter Demand (Traffic Volumes), PHF, and Total Trucks %
(refer to Exhibit C33).
· Adjustment Factors – The Driver Population field represents the level of driver familiarity with the facility and is used to adjust the Speed and Capacity Adjustment Factors (refer to Exhibit C33). The options are:
· All Familiar
· Mostly Familiar
· Balanced Mix
· Mostly Unfamiliar
· All Unfamiliar
Freeway segments with heavy commuter traffic (typically Weekday AM/PM Peak Hours) would represent an All Familiar or Mostly Familiar situation as most of the traffic is localized to the area, while a freeway segment with heavy tourist traffic (typically Friday - Sunday Peak Hours) may be better represented as Mostly
Unfamiliar or All Unfamiliar.






Exhibit C33 – Freeways Basic Demand Data and Adjustment Factors

[image: ]

3. The HCS7 Basic Freeway Report can be viewed in the Report section or File/Printed
to PDF (refer to Exhibit C34). The General Purpose Speed and Density will display the overall freeway segment LOS.

Exhibit C34 – Freeways Basic Report
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C.3.2 Merge/Diverge
1. Open HCS7 and select Freeways under the Freeways Module. Select New File and Merge or Diverge from the file type list (refer to Exhibit C35). In this example, Merge is selected.

Exhibit C35 – Freeways Merge / Diverge Modules
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2. Enter the Merge Data (refer to Exhibit C36):
· Project Properties – Enter general project information.
· Geometric Data for Freeway:
· Number of Lanes – Enter the number of lanes in the travel direction of the freeway segment right before (upstream of)the merge or diverge influence area.
· Free Flow Speed – Enter the free flow speed.
· Freeway Length – Enter a value of 1500’, the typical distance for a freeway influence area. If there is an exit gore within 3000’ downstream of the entrance gore, but it is not defined as a weave area because there is no continuous auxiliary lane, then an overlap segment should be used between the merge and diverge segments and the freeway length of the merge and diverge segments should be the total distance between the gores minus 1500’. This value does not affect the LOS results.
· Terrain Type – Select Level, Rolling, or Enter Specific Grade %. Refer to Basic Freeway Segment analysis for guidance on Terrain Type.
· Geometric Data for Ramp:
· Number of Lanes – Enter the total number of lanes on the ramp. This value can either be 1 or 2.
· Free Flow Speed – Enter the free flow speed.
· Ramp Side – Select the side (Right or Left) of the freeway that the ramp is entering or exiting on.
· Terrain Type – Select Level, Rolling, or Enter Specific Grade %. Refer to Basic Freeway Segment analysis for guidance on Terrain Type.
· Length of First Accel/Decel Lane (LA1, LD1) – Enter the length of the first acceleration or deceleration lane. Lengths include the full taper length.
· Length of Second Accel/Decel Lane (LA2, LD2) – Enter the length of the second acceleration or deceleration lane.

Exhibit C36 – Freeways Merge / Diverge Data
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· Demand Data – Enter the Freeway and Ramp Demand (Traffic Volumes), PHF, and Total Trucks % (refer to Exhibit C37).
· Adjustment Factors – The Driver Population fields for the Freeway and Ramp represent the level of driver familiarity with the facility and is used to adjust the Speed and Capacity Adjustment Factors (refer to Exhibit C37). The options are:
· All Familiar
· Mostly Familiar
· Balanced Mix
· Mostly Unfamiliar
· All Unfamiliar
Freeway or ramp segments with heavy commuter traffic (typically Weekday AM/PM Peak Hours) would represent an All Familiar or Mostly Familiar situation as most of the traffic is localized to the area, while a freeway or ramp segment with heavy tourist traffic (typically Friday - Sunday Peak Hours) may be better represented as Mostly Unfamiliar or All Unfamiliar.
· Adjacent Ramps (refer to Exhibit C37):
· Upstream/Downstream Ramp – Select type of ramp (Merge or Diverge) that is upstream or downstream of the ramp influence area.
· Distance to Upstream/Downstream Ramp – Enter the distance to the adjacent ramp. Refer to EPG 905.3.5.2.1 for more information.
· Upstream/Downstream Ramp Terrain – Select the adjacent ramp’s terrain type of Level, Rolling, or enter a Specific Grade.
· Upstream/Downstream Ramp Demand – Enter the Traffic Volumes of the adjacent ramps.
· Upstream/Downstream Ramp PHF
· Upstream/Downstream Ramp Truck %

Exhibit C37 – Freeways Merge / Diverge Demand Data, Adjustment Factors, &
Adjacent Ramps
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3. The HCS7 Freeway Merge/Diverge Report can be viewed in the Report section or File/Printed to PDF (refer to Exhibit C38). The Speed and Density will display the ramp influence area’s LOS. Average Density (D) over all lanes is also reported, but the LOS is density in the ramp influence area (DR).

Exhibit C38 – Freeways Merge / Diverge Report
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C.3.3 Weaving
1. Open HCS7 and select Freeways under the Freeways Module (refer to Exhibit C39). Select New File and Weaving from the file type list.

Exhibit C39 – Freeways Weaving Module
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2. Enter the Weaving Data (refer to Exhibit C40):
· Project Properties – Enter general project information.
· Freeway Geometric Data:
· Number of Lanes – Enter the number of lanes in the travel direction of the freeway including any auxiliary lanes that are within the weaving segment.
· Free Flow Speed – Enter the free flow speed.
· Weaving Configuration – Select One-Sided or Two-Sided.
· Number of Maneuver Lanes – Enter the number of lanes from which weaving maneuvers may be made with either one or no lane changes. This value will range from 2-3 for One-Sided and will always be 0 for Two- Sided.
· Short Length (LS) – Enter the distance between the end points of any barrier markings that prohibit or discourage lane changing.
· Interchange Density – Enter the average number of interchanges 3 miles upstream and 3 miles downstream of the middle of the weaving segment.
· Terrain Type – Select Level, Rolling, or Enter Specific Grade %. Refer to Basic Freeway Segment analysis for guidance on Terrain Type.
· Minimum FR Lane Changes – Minimum number of lane changes that a vehicle must make to complete a Freeway to Ramp movement.
· Minimum RF Lane Changes – Minimum number of lane changes that a vehicle must make to complete a Ramp to Freeway movement.
· Minimum RR Lane Changes – Minimum number of lane changes that a vehicle must make to complete a Ramp to Ramp movement. This only applies to a Two-Sided configuration.
· 
Exhibit C40 – Freeways Weaving Project Properties and Freeway Geometric Data
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c. Ramp Geometric Data (refer to Exhibit C41):
· On-Ramp – Enter the number of lanes, the Free Flow Speed, and select the terrain type for the On-Ramp. Refer to Basic Freeway Segment analysis for guidance on Terrain Type.
· Off-Ramp – Enter the number of lanes, the Free Flow Speed, and select the terrain type for the Off-Ramp. Refer to Basic Freeway Segment analysis for guidance on Terrain Type.









Exhibit C41 – Freeways Weaving Ramp Geometric Data
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d. Demand Data (refer to Exhibit C42):
· Freeway-to-Freeway – See VFF in EPG 905.3.5.2.1.
· Enter the Demand (Traffic Volumes).
· Demand Adjustment Factor – Use default value of 1.0.
· PHF – Use mainline PHF.
· Total Trucks % – Use mainline Heavy Vehicle %.
· Ramp-to-Freeway – See VRF in EPG 905.3.5.2.1.
· Enter the Demand (Traffic Volumes)
· Demand Adjustment Factor – Use default value of 1.0.
· PHF – Use mainline PHF.
· Total Trucks % – Use mainline Heavy Vehicle %.
· Ramp-to-Ramp – See VRR in EPG 905.3.5.2.1.
· Enter the Demand (Traffic Volumes)
· Demand Adjustment Factor – Use default value of 1.0.
· PHF – Use mainline PHF.
· Total Trucks % - Use mainline Heavy Vehicle %.
· Freeway-to-Ramp – See VFR in EPG 905.3.5.2.1.
· Enter the Demand (Traffic Volumes)
· Demand Adjustment Factor – Use default value of 1.0.
· PHF – Use mainline PHF.
· Total Trucks % – Use mainline Heavy Vehicle %.
Note: If weaving movement demand volumes are unknown, take the ramp with the lower volume and apply the proportion of the upstream or downstream ramp and mainline volumes to determine the VRF/VRR or VFR/VRR volume splits. Once the volume split is determined, the remaining movement volumes can be determined through volume balancing.

Exhibit C42 – Freeways Weaving Demand Data
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· Freeway Adjustment Factors – The Driver Population field represents the level of driver familiarity with the facility and is used to adjust the Speed and Capacity Adjustment Factors (refer to Exhibit C43). The options are:
· All Familiar
· Mostly Familiar
· Balanced Mix
· Mostly Unfamiliar
· All Unfamiliar
Freeway segments with heavy commuter traffic (typically Weekday AM/PM Peak Hours) would represent an All Familiar or Mostly Familiar situation as most of the traffic is localized to the area, while a freeway segment with heavy tourist traffic (typically Friday-Sunday Peak Hours) may be better represented as Mostly
Unfamiliar or All Unfamiliar.

Exhibit C43 – Freeways Weaving Adjustment Factors
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3. The HCS7 Freeway Weaving Report can be viewed in the Report section or File/Printed to PDF (refer to Exhibit C44). The Speed and Density will display the overall weaving segment LOS.

































Exhibit C44 – Freeways Weaving Report
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C.3.4 Facility
The HCS7 Freeways Facility module analyzes a freeway facility by linking the analysis segments of Basic Freeway, Merge/Diverge, and Weaving into a single interface. Refer to EPG 905.3.5.2.1 for more information.








C.4     Highways
HCS7 Highway analysis applies to uninterrupted flow segments of highway that are more than two miles from the nearest point of fixed operation. The highway analysis facility types are:
· Two-Lane – One lane in each direction, typically rural.
· Multilane – Two to three lanes in each direction.
Boundaries between segments are established by changes in traffic characteristics or geometrics such as passing zones, changes in number of lanes, lane or shoulder width, grade percentage, or posted speed.

C.4.1 Two Lane
1. Open HCS7 and select “Twolane” under the Highways Module (refer to Exhibit C45). Select New File and Segment from the file type list.

Exhibit C45 – Two-Lane Highways Module
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2. Enter the Input Data (refer to Exhibit C46):
· Project Properties – Enter general project information.
· Geometric Data:
· Coded Type – Select Passing Constrained (No Passing Zone), Passing Zone, or Passing Lane for the passing condition along the highway segment.
· Free Flow Speed – Check Measured FFS box and enter the free flow speed.
· Grade – Enter percent grade.

Exhibit C46 – Two-Lane Highways Input
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c. Demand Data (refer to Exhibit C47) – Enter the Directional Demand (Traffic
Volume in study direction), PHF, and Total Trucks %. If the highway segment is a Passing Zone, enter the Opposing Demand (Traffic Volume in opposing direction).
d. Subsegments (refer to Exhibit C47) – Use the Add, Insert, of Delete Subsegment buttons to add subsegment horizontal data if applicable. When a subsegment line is added, the Type (Tangent or Horizontal Curve), length, radius, and superelevation can be entered. The Length Used in Calculation, under Geometric Data, will reflect the total length of all subsegments.

Exhibit C47 – Two-Lane Highways Demand Data and Subsegments
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3. The HCS7 Two-Lane Highway Report can be viewed in the Report section or File/Printed to PDF (refer to Exhibit C48). The Vehicle Results will display the overall vehicle LOS based on the percent time following.












Exhibit C48 – Two-Lane Highways Report
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C.4.2 Multilane
1. Open HCS7 and select Multilane under the Highways Module (refer to Exhibit C49). Select New File.




















Exhibit C49 – Multi-Lane Highways Module
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2. Enter the Input Data (refer to Exhibit C50):
· Project Properties – Enter general project information.
· Geometric Data, Direction 1 & 2:
· Direction 1,2 – Enter the name for each direction.
· Number of lanes – Enter the number of lanes in each direction.
· Free Flow Speed – Check Measured FFS box and enter free flow speed.
· Median Type – Select Divided, Undivided, or TWTL for median type.
· Terrain Type – Select Level, Rolling, or Enter Specific Grade %. Refer to Basic Freeway Segment analysis for guidance on Terrain Type.

Exhibit C50 – Multi-Lane Highways Project Properties and Geometric Data
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· Demand Data, Direction 1 & 2 – Enter the Demand (Traffic Volume), PHF, and Total Trucks % for each direction.
· Adjustment Factors – The Driver Population field represents the level of driver familiarity with the facility and is used to adjust the Speed and Capacity Adjustment Factors. The options are:
· All Familiar
· Mostly Familiar
· Balanced Mix
· Mostly Unfamiliar
· All Unfamiliar
Highway segments with heavy commuter traffic (typically Weekday AM/PM Peak Hours) would represent an All Familiar or Mostly Familiar situation as most of the traffic is localized to the area, while a highway segment with heavy tourist traffic (typically Friday-Sunday Peak Hours) would may be better represented as Mostly Unfamiliar or All Unfamiliar.

3. The HCS7 Multilane Highway Report can be viewed in the Report section or File/Printed to PDF (refer to Exhibit C51). The Direction 1 Speed and Density will display the Direction 1 LOS.










































Exhibit C51 – Multi-Lane Highways Report
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4. Click on Switch to Direction 2 at the bottom of the Direction 1 Report to switch to the Direction 2 Report. The Direction 2 Speed and Density will display the Direction 2 LOS (refer to Exhibit C52).













Exhibit C52 – Multi-Lane Highways Report
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C.4     Travel Time Reliability Analysis in HCS

FHWA defines travel time reliability as “the consistency or dependability in travel times, as measured from day-to-day and/or across different times of the day.” Travel time reliability in HCS
is covered in-depth in EPG 905.3.5.2.1.
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