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APPENDIX PP – INTERIM SR 37 INTERCHANGE DESIGN 

 
 
 
 
 



In the Access Recommendations Memo signed on February 4, 2011 (See Appendix Z, document 
2A), INDOT approved an interim interchange design for the I-69/SR 37 interchange.  The 
interchange approved in this FEIS is designed to coincide with the completed project in Section 
5.  An interim design (which will serve as the terminus of I-69 south of Bloomington until the 
Section 5 project is constructed) is provided for the following reasons: 
 
 The final design approved in this FEIS does not match existing SR 37.  See Appendix R, pp. 

59 and 60 (for both the initial and low cost criteria), which shows the footprint of the I-69 SR 
37 interchange roadways superimposed upon the existing SR 37 roadway footprint.  The 
alignment of the roadway leaving the interchange is offset by more than 100 feet from the 
existing SR 37 pavement. The full SR 37 interchange cannot be built until the project in 
Section 5 (which will match the Section 4 design) is built. 

 Therefore, an interim design for the SR 37 interchange is required which will match with the 
existing SR 37 alignment. 

 
During the Value Engineering process for Section 4 INDOT evaluated one alternative interim 
interchange design which provides for terminating Section 4 with an at grade signalized T 
intersection at SR 37 and a second alternative configuration for the final interchange which 
provides modified flyover ramps.  These two alternatives are described in the April 21, 2011 
technical memo included in this appendix.  
  
The alternative with modified flyover ramps requires significant right-of-way outside of the 
right-of-way needed for the interchange, as shown in this FEIS.  There would be residential 
impacts in the northeast quadrant of the interchange which are avoided in the interchange design 
described in this FEIS.  During the finalization of the Value Engineering process this alternative 
with modified flyover ramps was dismissed from further consideration.   
 
By comparison, the signalized “T” intersection with SR 37 can be built within the existing right-
of way.  In addition, the technical memo shows that at least 10 years into the future, this “T” 
intersection design operates at Level of Service (LOS) A or B for all traffic movements. 
 
An interim solution is required to avoid building a full interchange which would require 
significant rework when Section 5 is constructed.  The “T” intersection maintains flexibility for 
the Section 5 studies while providing a high-functioning solution. 
 
Based upon these considerations of transportation performance and cost, the signalized “T” 
intersection was selected as the interim interchange design for the northern terminus of Section 
4.  This appendix includes drawings of this interim interchange under both the initial and low-
cost design criteria.  This design is contained completely within the footprint of the final design 
shown in this FEIS, so that its impacts already are disclosed in this document.  However, INDOT 
intends to purchase all right-of-way for the full interchange as described in this FEIS at the same 
time to protect it from development.  As documented in Section 6.4.1.2 of this FEIS, this interim 
design provides a near-term cost deferral of $19 to $20 million, as compared to the construction 
of the full SR 37 interchange. 
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TO:  Indiana Department of Transportation 

FROM:  Corradino LLC 

RE: Traffic Capacity Analysis - Value Engineering Interchange Alternatives    

 
 

 

I-69 Section 4 (Crane to Bloomington) 
 

Traffic Capacity Analysis 
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SR 37 Interchange Alternative RJ-6 (Flyover Option 1) 
 

SR 37 Interchange Alternative RJ-6 (Interim Traffic Signal Option) 
 

 

 

 

 

 

 

 

 

 

 



  TECHNICAL MEMORANDUM 
 
 Section 4 From US 231 to SR 37 

 

 

 2 

 

 

Table of Contents 
 

 1. Summary  3 
 2. Introduction 3 
 3. SR 37 Interchange Alternative RJ-6 (Flyover Option 1) 4 
 4. SR 37 Interchange Alternative RJ-6 (Interim Traffic Signal Option) 5 
 
 
 

List of Tables 
 

 Table 1 SR 37 Interchange Alternative RJ-6 (Flyover Option 1) – Level of Service 4 
 Table 2 SR 37 Interchange Alternative RJ-6 (Interim Traffic Signal) – Level of Service  5 
 Table 3 SR 37 Interchange Alternative RJ-6 (Interim Traffic Signal) – Average Delay 5 
 
 

Appendices  
Appendix A:  Traffic Data from I-69 Travel Demand Model 
Appendix B:  Synchro Output for Interim Signal Capacity 
Appendix C:  HCS+ Output for Freeway Mainline, Merges, and Diverges 
Appendix D:  Sketches of Flyover Option 1 and Interim Traffic Signal 

 
 
 
 

 

 



 

 
 
 

1. Summary 
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SR 37 Interchange Alternative RJ-6 (Flyover Option 1):  All movements are forecasted to operate at Level of 
Service (LOS) A or LOS B for years 2015, 2020, and 2030, except for northbound (NB) and 
southbound (SB) mainline SR 37, north of the interchange, which are forecasted to operate at LOS C in 
year 2030. 

 

SR 37 Interchange Alternative RJ-6 (Interim Traffic Signal Option): The Interim Signal is forecasted to 
operate at a desirable LOS B or better for the overall intersection as well as individual approaches for 
the AM and PM peaks in years 2015 and 2020.  In year 2030, the overall signal is forecasted to 
operate at an acceptable LOS C for the PM peak and LOS B for the AM peak. 

 
 
 

2. Introduction 
 

Two I-69 interchange alternatives at SR 37 were identified. Corradino LLC (Corradino) presents the 
capacity analysis findings for the following two interchange alternatives in this report. Schematic 
diagrams for each alternative are contained in Appendix D. 

 
1. SR 37 Interchange Alternative RJ-6 (Flyover Option 1) 
2. SR 37 Interchange Alternative RJ-6 (Interim Traffic Signal Option) 

 
Traffic data for this analysis was extracted from the I-69 Travel Demand Model and provided by 
Bernardin Lochmueller and Associates, Inc. (BLA). It is important to note that travel demand models are 
better suited for forecasting mainline volumes rather than turning movements at specific locations; 
however, since these interchanges do not currently exist and they will be constructed on new terrain, the 
travel demand model is the best available tool for forecasting turning movements.  BLA provided 
vehicular and truck traffic data for AM and PM peak periods for the years 2015, 2020, and 2030 for the 
future SR 37 interchange, as configured in the Section 4 Draft Environmental Impact Statement (DEIS). 
Base traffic data is found in Appendix A. Corradino manually re-assigned the turning movement 
volumes from the preferred DEIS interchange alternatives to fit the alternatives identified in the Value 
Engineering process. 

 
Two different software packages were used for capacity analysis. Mainline freeway segments and ramp 
merges and diverges were analyzed using Highway Capacity Software (HCS+). The interim traffic signal 
at the SR 37 interchange was analyzed using Synchro Studio 7.  The primary measure of a facility’s 
capacity is LOS, which ranges from LOS A (free-flow conditions) to LOS F (grid lock conditions). 
Typically for new construction, it is acceptable to provide LOS C or better. Providing a LOS A many 
times is not feasible and is considered by many transportation agencies as “overbuild.” Average delay, 
measured in seconds per vehicle, was also investigated for the signalized intersection.  The average 
delay helps put the LOS results into further context. 
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3.  SR 37 Interchange Alternative RJ-6 (Flyover Option 1) 
This interchange alternative provides free flow for all movements between I-69 and SR 37.  It was 
assumed that the SB ramp from existing SR 37 (future I-69) to existing  SB SR 37 will be a two-lane ramp, 
as is shown in the DEIS.  It was also assumed that the northbound (NB) ramp from existing SR 37 to 
existing NB SR 37 (future I-69) will be a two-lane ramp, as is shown in the DEIS.   
 
Table 1 summarizes the forecasted capacity for the interchange.  All movements are forecasted to 
achieve LOS B or better through the year 2020.  By year 2030, all movements are forecasted to operate 
at LOS C or better with only the NB and SB mainline existing SR 37 (future I-69), north of the 
interchange, operating at LOS C.  It may be possible to provide only single lane ramps connecting 
existing SR 37 (future I-69) north of the interchange with SR 37 south of the interchange, and still provide 
adequate LOS. 
 

  

Table 1 
SR 37 Interchange Alternative RJ-6 (Flyover Option 1) 

Level of Service (LOS)    
Year 2015 (LOS) Year 2020 (LOS) Year 2030 (LOS) 

“Build”  “Build”  “Build” Location 
Capacity 
Analysis 
Type 

Software 

AM PM AM PM AM PM 
SB SR 37north of interchange Mainline HCS+ A B A B A C 

SB I-69 at exit ramp to SB SR 37  Diverge HCS+ A A A A A B 

SB I-69 within interchange Mainline HCS+ A A A A A A 

SB I-69 at entrance ramp from NB SR 37   Merge HCS+ A A A A A B 

SB I-69 south of interchange Mainline HCS+ A A A A A A 

NB I-69 south of interchange Mainline HCS+ A A A A A A 

NB I-69 at exit ramp to SB SR 37 Diverge HCS+ A A A A B B 

NB I-69 within interchange Mainline HCS+ A A A A A A 

NB I-69 at entrance ramp from NB SR 37  Merge HCS+ A A A A B B 

NB SR 37 north of interchange Mainline HCS+ A A B A C B 

SB SR 37 south of interchange at entrance 
ramp from NB I-69  

Merge HCS+ 
A A A B A B 

NB SR 37 south of interchange at exit 
ramp to SB I-69 

Diverge HCS+ 
A A A A B A 
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4.  SR 37 Interchange Alternative RJ-6 (Interim Traffic Signal Option) 
The forecasted LOS and average delay for the interim traffic signal, as well as the individual approaches 
that comprise the intersection, are summarized in Table 2 and Table 3.  The analysis assumes an 
intersection geometry of SB SR 37 (2 thru lanes and 1 right turn lane onto I-69), NB SR 37 (1 left turn 
lane onto I-69 and 2 thru lanes), and EB I-69 (one left turn lane and a shared left/right).  The default 
Synchro setting to minimize overall intersection delay was activated.  Green time could be allocated to 
the intersection approaches in different amounts if desired.  The overall intersection delay would likely 
increase, but this would allow the designer to give preference to specific movements.   
 
 

Table 2 
SR 37 Interchange Alternative RJ-6 (Interim Traffic Signal Option) 

Level of Service (LOS)    
Year 2015 (LOS) Year 2020 (LOS) Year 2030 (LOS) 

“Build”  “Build”  “Build” Location 
Capacity 
Analysis 
Type 

Software 

AM PM AM PM AM PM 
SB SR 37Approach to Intersection Signal Synchro A A A A A C 

NB SR 37 Approach to Intersection Signal Synchro A A A A C B 

EB I-69 Approach to Intersection Signal Synchro B B B B C D 

Overall Signalized Intersection  Signal Synchro A A A B B C 

 

 

Table 3 
SR 37 Interchange Alternative RJ-6 (Interim Traffic Signal Option) 

Average Delay (seconds per vehicle)    
Year 2015 (delay) Year 2020 (delay) Year 2030 (delay) 

“Build”  “Build”  “Build” Location 
Capacity 
Analysis 
Type 

Software 

AM PM AM PM AM PM 
SB SR 37Approach to Intersection Signal Synchro 3.8 5.3 4.8 7.1 9.1 33.3 

NB SR 37 Approach to Intersection Signal Synchro 6.9 6.1 8.4 7.7 20.6 12.8 

EB I-69 Approach to Intersection Signal Synchro 16.0 16.0 19.3 19.8 30.2 35.4 

Overall Signalized Intersection  Signal Synchro 7.6 7.4 9.7 10.2 19.0 30.2 

 

 

The Interim Signal appears to operate at a very desirable LOS B or better for the overall intersection as 
well as individual approaches for the AM and PM peaks in years 2015 and 2020.  Even in year 2030, 
the overall signal is forecasted to still operate at an acceptable LOS C for the PM peak and a desirable 
LOS B for the AM peak.  A typical approach to analyzing LOS for intersections is to allow for individual 
approaches to operate at one LOS worse than the overall signal, and for an individual movement to 
operate at one LOS worse than its approach.  For example, if an overall signal is forecasted to operate 
at an acceptable LOS C, then individual approaches could operate at LOS D, and individual 
movements within those approaches could operate at LOS E.  Forecasted average delays are minimal, 
especially up to year 2020 with an average overall intersection delay of 10.2 seconds per vehicle for the 
PM peak period.  
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There are a couple of low cost options to improve the capacity of the interim signalized intersection even 
more.  These include adding a second SB SR 37 to SB I-69 right turn lane and a separate NB I-69 to SB 
SR 37 right turn lane.  It was assumed that I-69 would be reduce down to one lane in each direction as it 
approaches SR 37 and that turn lanes would be developed at the intersection.  Reducing down to one 
lane in each direction replicates a ramp-like configuration so the driver feels that he/she is exiting the 
interstate, which could be critical as motorists approach the signal.  If a second SB SR 37 to SB I-69 right 
turn lane were added, SB I-69 would require two receiving lanes.  This may not be an issue because 
these lanes would be travelling away from the signal and not toward it.  
   
 

 



 

 
 
 

 
Appendix A 

 
Traffic Data from I-69 Travel Demand Model 
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Synchro Output for Interim Signal Capacity 

 
 



Interim Signal 2015 AM
9: Int 12/17/2010

   Baseline Synchro 7 -  Report
Page 1

Lane Group NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 367 28 304 399 23 792
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 500 750 500
Storage Lanes 2 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95
Frt 0.990 0.850
Flt Protected 0.956 0.950
Satd. Flow (prot) 3099 0 3034 1404 1656 3343
Flt Permitted 0.956 0.553
Satd. Flow (perm) 3099 0 3034 1404 964 3343
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 18 434
Link Speed (mph) 30 30 30
Link Distance (ft) 924 2136 922
Travel Time (s) 21.0 48.5 21.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 13% 7% 19% 15% 9% 8%
Shared Lane Traffic (%)
Lane Group Flow (vph) 429 0 330 434 25 861
Turn Type Perm Perm
Protected Phases 4 6 2
Permitted Phases 6 2
Total Split (s) 22.0 0.0 28.0 28.0 28.0 28.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 10.8 24.5 24.5 24.5 24.5
Actuated g/C Ratio 0.25 0.56 0.56 0.56 0.56
v/c Ratio 0.54 0.19 0.44 0.05 0.46
Control Delay 16.0 5.5 2.5 5.4 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.0 5.5 2.5 5.4 7.0
LOS B A A A A
Approach Delay 16.0 3.8 6.9
Approach LOS B A A

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 43.4
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.54
Intersection Signal Delay: 7.6 Intersection LOS: A
Intersection Capacity Utilization 39.9% ICU Level of Service A
Analysis Period (min) 15



Interim Signal 2015 AM
9: Int 12/17/2010

   Baseline Synchro 7 -  Report
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Splits and Phases:     9: Int



Interim Signal 2015 PM Peak
9: Int 12/17/2010

   Baseline Synchro 7 -  Report
Page 1

Lane Group NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 384 33 605 778 23 492
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 500 1000 500
Storage Lanes 2 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95
Frt 0.988 0.850
Flt Protected 0.956 0.950
Satd. Flow (prot) 3141 0 3312 1495 1656 3195
Flt Permitted 0.956 0.393
Satd. Flow (perm) 3141 0 3312 1495 685 3195
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 20 846
Link Speed (mph) 30 30 30
Link Distance (ft) 924 2136 922
Travel Time (s) 21.0 48.5 21.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 11% 9% 9% 8% 9% 13%
Shared Lane Traffic (%)
Lane Group Flow (vph) 453 0 658 846 25 535
Turn Type Perm Perm
Protected Phases 4 6 2
Permitted Phases 6 2
Total Split (s) 22.0 0.0 28.0 28.0 28.0 28.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 11.1 24.4 24.4 24.4 24.4
Actuated g/C Ratio 0.26 0.56 0.56 0.56 0.56
v/c Ratio 0.55 0.35 0.70 0.07 0.30
Control Delay 16.0 6.4 4.4 5.9 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.0 6.4 4.4 5.9 6.1
LOS B A A A A
Approach Delay 16.0 5.3 6.1
Approach LOS B A A

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 43.5
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 7.4 Intersection LOS: A
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15



Interim Signal 2015 PM Peak
9: Int 12/17/2010

   Baseline Synchro 7 -  Report
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Splits and Phases:     9: Int



Interim Signal 2020 AM Peak
9: Int 12/17/2010

Lanes, Volumes, Timings Synchro 7 -  Report
Page 1

Lane Group NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 509 43 409 430 53 847
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 500 1000 500
Storage Lanes 2 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95
Frt 0.988 0.850
Flt Protected 0.956 0.950
Satd. Flow (prot) 3020 0 3167 1346 1703 3374
Flt Permitted 0.956 0.494
Satd. Flow (perm) 3020 0 3167 1346 885 3374
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 20 467
Link Speed (mph) 30 30 30
Link Distance (ft) 924 2136 922
Travel Time (s) 21.0 48.5 21.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 16% 7% 14% 20% 6% 7%
Shared Lane Traffic (%)
Lane Group Flow (vph) 600 0 445 467 58 921
Turn Type Perm Perm
Protected Phases 4 6 2
Permitted Phases 6 2
Total Split (s) 21.0 0.0 29.0 29.0 29.0 29.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 14.3 27.7 27.7 27.7 27.7
Actuated g/C Ratio 0.29 0.55 0.55 0.55 0.55
v/c Ratio 0.68 0.25 0.49 0.12 0.49
Control Delay 19.3 6.8 2.9 7.1 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.3 6.8 2.9 7.1 8.5
LOS B A A A A
Approach Delay 19.3 4.8 8.4
Approach LOS B A A

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 50
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:SET, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 9.7 Intersection LOS: A
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15



Interim Signal 2020 AM Peak
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Interim Signal 2020 PM Peak
9: Int 12/17/2010

Lanes, Volumes, Timings Synchro 7 -  Report
Page 1

Lane Group NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 586 75 799 803 36 484
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 500 0 1000 500
Storage Lanes 2 0 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95
Frt 0.983 0.850
Flt Protected 0.958 0.950
Satd. Flow (prot) 3076 0 3252 1495 1656 3223
Flt Permitted 0.958 0.278
Satd. Flow (perm) 3076 0 3252 1495 485 3223
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 31 873
Link Speed (mph) 30 30 30
Link Distance (ft) 924 2136 922
Travel Time (s) 21.0 48.5 21.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 14% 4% 11% 8% 9% 12%
Adj. Flow (vph) 637 82 868 873 39 526
Shared Lane Traffic (%)
Lane Group Flow (vph) 719 0 868 873 39 526
Turn Type Perm Perm
Protected Phases 4 6 2
Permitted Phases 6 2
Total Split (s) 21.0 0.0 29.0 29.0 29.0 29.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 15.4 26.6 26.6 26.6 26.6
Actuated g/C Ratio 0.31 0.53 0.53 0.53 0.53
v/c Ratio 0.74 0.50 0.73 0.15 0.31
Control Delay 19.8 9.2 5.1 8.6 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.8 9.2 5.1 8.6 7.6
LOS B A A A A
Approach Delay 19.8 7.1 7.7
Approach LOS B A A

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 50
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:SET, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 10.2 Intersection LOS: B
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15



Interim Signal 2020 PM Peak
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Interim Signal 2030 AM Peak
9: Int 12/17/2010

   Baseline Synchro 7 -  Report
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Lane Group NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 940 55 606 718 46 1256
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95
Frt 0.992 0.850
Flt Protected 0.955 0.950
Satd. Flow (prot) 3003 0 3195 1324 1736 3406
Flt Permitted 0.955 0.351
Satd. Flow (perm) 3003 0 3195 1324 641 3406
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 12 780
Link Speed (mph) 30 30 30
Link Distance (ft) 924 2136 922
Travel Time (s) 21.0 48.5 21.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles (%) 17% 4% 13% 22% 4% 6%
Adj. Flow (vph) 1022 60 659 780 50 1365
Shared Lane Traffic (%)
Lane Group Flow (vph) 1082 0 659 780 50 1365
Turn Type Perm Perm
Protected Phases 4 6 2
Permitted Phases 6 2
Total Split (s) 28.0 0.0 32.0 32.0 32.0 32.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 23.4 28.0 28.0 28.0 28.0
Actuated g/C Ratio 0.39 0.47 0.47 0.47 0.47
v/c Ratio 0.91 0.44 0.75 0.17 0.85
Control Delay 30.2 11.8 6.8 11.1 21.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 30.2 11.8 6.8 11.1 21.0
LOS C B A B C
Approach Delay 30.2 9.1 20.6
Approach LOS C A C

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 59.4
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 19.0 Intersection LOS: B
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     9: Int



Interim Signal 2030 PM Peak
9: Int 12/17/2010

Lanes, Volumes, Timings Synchro 7 -  Report
Page 1

Lane Group NBL NBR SET SER NWL NWT
Lane Configurations
Volume (vph) 1035 54 1170 1175 32 725
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 500 750 500
Storage Lanes 2 1 1 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.97 0.95 0.95 1.00 1.00 0.95
Ped Bike Factor
Frt 0.993 0.850
Flt Protected 0.955 0.950
Satd. Flow (prot) 3102 0 3034 1404 1656 3343
Flt Permitted 0.955 0.143
Satd. Flow (perm) 3102 0 3034 1404 249 3343
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 11 1091
Link Speed (mph) 45 45 45
Link Distance (ft) 924 2136 922
Travel Time (s) 14.0 32.4 14.0
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 13% 7% 19% 15% 9% 8%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 1184 0 1272 1277 35 788
Turn Type Perm Perm
Protected Phases 4 6 2
Permitted Phases 6 2
Total Split (s) 28.0 0.0 32.0 32.0 32.0 32.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Act Effct Green (s) 24.0 28.0 28.0 28.0 28.0
Actuated g/C Ratio 0.40 0.47 0.47 0.47 0.47
v/c Ratio 0.95 0.90 1.03 0.30 0.51
Control Delay 35.4 25.6 41.0 18.6 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 35.4 25.6 41.0 18.6 12.6
LOS D C D B B
Approach Delay 35.4 33.3 12.8
Approach LOS D C B

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Control Type: Semi Act-Uncoord



Interim Signal 2030 PM Peak
9: Int 12/17/2010

Lanes, Volumes, Timings Synchro 7 -  Report
Page 2

Maximum v/c Ratio: 1.03
Intersection Signal Delay: 30.2 Intersection LOS: C
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     9: Int



 

 
 
 

 
Appendix C 

 
HCS+ Output for Freeway Mainline, Merges, and Diverges 

 
 

















































 

 
 
 

 
Appendix D 

 
Sketches of Flyover Option 1 and Interim Traffic Signal 
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