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I-405 Project Overview

Improved 16 miles of freeway

Conversion of HOV to HOT

Improved/replaced 18+ bridges

Added 11 new bike lanes

Added 11 new sidewalks

Collaborated with 6 corridor cities 
and communities



Model Development Project Goals

Develop a Reliable Operations 
Model for the I-405 Corridor 

Capture the I-405 Corridor
Operational Dynamics under 
different Toll Pricing Strategies

Apply for Future Corridor 
Planning Studies



TransModeler Software

❖ TransModeler Version 6.0 build 8100 was 

selected for this project

❖ Integration with OCTAM TransCAD Model

❖ Incorporate the Dynamic Traffic Assignment 

(DTA) module

❖ Global driving behavior settings supplemented 

with localized adjustments to replicate location 

and time of day context

 



Dynamic Traffic 
Assignment

Advantages Challenges

Realistic traffic flow modeling More steps/Longer runtime

Better evaluation of policies 

and investments Higher data requirements

Identification of bottlenecks 

and congestion hotspots

More accurate predictions

DTA captures the relationship between dynamic route 

choice behaviors, traffic flows, and cost and time of 

travel in a coherent manner.



Dynamic Traffic 
Assignment

Key Parameters Target Value

Relative Gap for Convergence 1-5%

Time Interval 15 minutes

Seed Iterations 10

Seed Demand 80%

Maximum Iterations 50



Existing (2018) Model

Year 2025 Models

Operational Improvements

Toll Pricing Strategies

COVID-19 Pandemic Effects

Model 
Development



Input Data

❖ Oct 2018 as existing conditions to 

represent pre-COVID and pre-

construction conditions.

❖ Data sources: 
o PeMS 

o Historical CMP Counts

o I-405 PA/ED and other related studies

o INRIX Speed Data

o Ramp Metering

o OCTAM and other O-D Data

  



Trip Table Development

Integration with OCTAM



Trip Table Development

❖ By vehicle classifications: Drive Alone, 

HOV2, HOV3, Single Unit Truck, and 

Trailer Truck

❖ By each hour: 6-10 AM and 2-8 PM



Existing Model Validation
Peak Hour Validation Results

Criteria Threshold
AM Model (6-10)

(Meets Threshold?)

PM Model (2-8)

(Meets Threshold?)

Link Volume
85% of links within 100 vph 

for links <700 vph
97% Yes 90% Yes

Link Volume
85% of links within 15% 

for links 700-2700 vph
88% Yes 88% Yes

Link Volume
85% of links within 400 vph 

for links >2700 vph
100% Yes 100% Yes

Link Volume
85% of links with 

GEH <= 5
94% Yes 88% Yes

Sum of Link Volumes Within 5% 1% Yes 0.5% Yes

Sum of Link Volumes GEH <= 4 3.9 Yes 0.7 Yes

Travel Time Within 15% of observed 12% Yes 10% Yes

Travel Speed/Queuing Match observations Match Yes Match Yes



Existing Model Validation
2018 AM Model Speed Heat Map – SB 405
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Macarthur SR-55 Bristol CA-73 Fairview Harbor Euclid Brookhurst Warner Magnolia Beach Bolsa Westminster

Valley 

View CA-22

Seal 

Beach I-605

Palo 

Verde Willow Bellflower Lakewood

6:00 AM 47 51 47 42 58 57 54 53 45 45 55 52 50 49 60 61 62 61 59 61 62

6:15 AM 45 49 46 41 57 57 54 52 42 38 48 40 35 37 59 60 61 60 59 47 61

6:30 AM 44 46 44 38 57 57 51 49 32 25 41 32 29 36 59 60 61 60 59 60 61

6:45 AM 42 42 41 32 56 56 50 48 29 20 32 27 27 35 58 60 61 60 59 60 61

7:00 AM 41 34 39 28 53 54 51 48 27 18 23 22 26 36 59 60 60 59 58 46 59

7:15 AM 41 22 37 23 52 52 51 48 26 17 15 22 38 39 57 59 59 59 58 59 59

7:30 AM 41 16 37 29 47 48 50 48 26 17 11 30 44 40 58 59 59 59 58 59 59

7:45 AM 42 13 18 34 47 48 51 49 26 17 11 27 44 40 58 59 59 59 58 46 59

8:00 AM 42 14 12 29 48 49 50 48 26 16 11 24 43 36 58 59 60 59 58 59 60

8:15 AM 41 15 15 33 46 47 49 48 26 16 10 18 41 38 58 59 60 60 58 60 60

8:30 AM 42 15 27 49 47 47 50 49 26 16 11 16 43 40 58 59 61 60 58 59 60

8:45 AM 44 21 50 47 46 47 50 49 26 16 11 15 40 40 58 59 61 60 58 59 60

9:00 AM 48 40 52 40 50 50 49 48 27 16 10 13 38 44 60 60 62 61 61 61 62

9:15 AM 56 57 52 35 52 52 50 49 28 17 10 15 43 56 62 61 63 62 61 61 62

9:30 AM 57 58 50 31 54 53 50 49 27 18 11 21 55 56 62 61 63 62 61 62 56

9:45 AM 56 58 49 31 53 53 50 49 27 18 12 42 55 56 62 61 63 62 61 62 62

Southbound AM Peak Period Travel Speed

Macarthur SR-55 Bristol CA-73 Fairview Harbor Euclid Brookhurst Warner Magnolia Beach Bolsa Westminster

Valley 

View CA-22

Seal 

Beach I-605

Palo 

Verde Willow Bellflower Lakewood

6:00 AM 65 66 65 68 70 69 70 66 57 50 62 64 61 60 65 64 67 69 69 69 70

6:15 AM 64 66 64 68 68 68 66 62 46 38 43 44 47 48 48 49 59 66 67 67 67

6:30 AM 59 61 62 65 66 65 64 58 39 30 25 27 28 33 39 40 49 66 67 67 67

6:45 AM 50 53 55 55 64 64 61 54 35 24 18 19 24 37 43 42 49 62 66 66 67

7:00 AM 45 34 49 44 60 61 60 44 31 21 15 15 20 43 52 48 54 59 63 64 67

7:15 AM 41 35 35 30 50 54 56 43 32 21 14 13 17 31 52 54 60 63 63 63 62

7:30 AM 33 22 24 19 38 40 43 39 32 20 16 13 14 23 56 61 64 67 68 66 62

7:45 AM 37 20 23 16 34 33 33 33 31 19 16 13 16 29 64 64 67 68 68 67 63

8:00 AM 38 30 23 19 34 34 35 32 28 17 15 13 17 43 63 61 65 67 68 67 66

8:15 AM 42 32 24 20 33 35 34 32 28 17 14 13 17 45 60 58 64 67 68 68 67

8:30 AM 43 32 27 23 37 38 38 32 28 17 15 13 17 46 60 60 66 67 68 67 66

8:45 AM 44 35 38 30 39 40 41 38 30 17 15 13 20 52 68 67 68 68 69 68 67

9:00 AM 46 42 53 44 45 50 52 43 31 18 16 16 30 62 70 68 69 69 70 69 68

9:15 AM 54 47 59 52 58 61 60 53 36 21 20 21 37 61 69 68 69 69 69 68 68

9:30 AM 61 62 64 63 65 64 61 49 35 21 24 27 44 52 67 66 68 68 69 69 68

9:45 AM 62 64 65 64 66 65 62 54 38 26 28 29 37 41 59 64 68 68 69 69 68

Southbound AM Peak Period Travel Speed



Existing Model Validation
2018 PM Model Speed Heat Map – NB 405
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Macarthur SR-55 Bristol CA-73 Fairview Harbor Euclid Brookhurst Warner Magnolia Beach Bolsa Westminster Valley View CA-22

Seal 

Beach I-605 Palo Verde Willow Bellflower Lakewood
2:00 PM 62 64 62 57 36 20 16 29 52 55 59 65 64 63 65 57 65 67 63 62 62

2:15 PM 63 62 58 48 19 9 12 38 58 58 60 62 62 62 63 56 65 68 64 62 63

2:30 PM 62 59 45 28 10 11 13 39 59 59 59 59 57 60 59 55 65 67 63 62 62

2:45 PM 62 54 35 13 9 9 12 38 59 58 54 57 54 56 57 53 65 67 64 61 60

3:00 PM 64 52 28 12 8 8 11 37 58 55 49 55 53 55 55 54 63 60 57 60 61

3:15 PM 63 46 20 9 7 7 11 36 54 51 46 57 53 54 54 52 61 60 55 55 58

3:30 PM 66 46 17 8 6 7 11 36 53 48 42 51 51 51 51 52 58 56 50 50 48

3:45 PM 65 48 13 7 6 6 10 32 47 48 40 51 51 55 54 57 54 53 47 46 45

4:00 PM 64 35 7 6 5 6 9 31 44 40 38 48 53 53 52 52 44 46 43 45 48

4:15 PM 65 38 10 5 5 6 8 15 38 35 34 46 52 49 49 48 42 45 43 47 51

4:30 PM 62 46 12 5 5 5 8 12 34 32 33 43 46 46 49 50 43 46 43 45 47

4:45 PM 68 44 14 5 4 5 8 11 31 29 31 41 46 46 49 48 41 46 42 47 46

5:00 PM 78 42 14 5 4 5 8 10 29 27 33 49 50 46 49 48 38 45 43 46 46

5:15 PM 76 42 11 4 4 5 8 12 33 31 36 50 48 43 47 44 34 41 39 41 41

5:30 PM 75 40 9 4 4 5 8 12 32 31 34 44 44 44 46 44 30 36 36 39 40

5:45 PM 74 44 12 5 4 5 9 15 37 34 33 44 45 40 43 42 31 38 37 43 43

6:00 PM 74 49 18 6 4 5 9 16 39 35 35 43 45 40 45 43 35 43 41 47 49

6:15 PM 72 47 20 8 5 6 9 15 36 34 34 42 42 39 46 48 45 48 45 51 52

6:30 PM 69 51 32 11 6 6 9 15 35 34 32 40 41 43 49 52 51 53 50 53 52

6:45 PM 66 58 44 13 7 7 9 16 36 33 31 45 48 49 45 50 49 50 47 49 52

7:00 PM 65 60 51 31 10 8 11 20 34 36 35 49 52 53 52 53 57 56 54 55 57

7:15 PM 63 60 52 36 25 10 13 25 42 43 37 52 53 52 54 57 63 62 59 58 59

7:30 PM 59 64 59 44 21 27 31 31 50 52 45 54 53 55 58 61 65 65 63 62 61

7:45 PM 58 65 64 66 49 43 39 36 57 57 47 54 52 51 58 61 66 68 65 63 63

Northbound PM Peak Period Travel Speed

Macarthur SR-55 Bristol CA-73 Fairview Harbor Euclid Brookhurst Warner Magnolia Beach Bolsa Westminster Valley View CA-22

Seal 

Beach I-605 Palo Verde Willow Bellflower Lakewood
2:00 PM 59 55 47 59 57 31 34 27 61 32 54 56 57 60 56 46 50 53 56 54 60

2:15 PM 59 55 50 59 40 11 14 46 61 37 54 57 57 60 55 40 44 53 55 54 59

2:30 PM 59 56 49 22 8 11 14 46 61 48 54 57 57 60 55 40 40 53 55 49 60

2:45 PM 59 52 12 8 5 7 18 50 61 53 54 57 57 60 55 41 45 53 55 44 59

3:00 PM 59 13 7 9 7 12 15 48 61 40 55 57 56 54 52 34 49 53 55 42 52

3:15 PM 59 15 10 9 6 8 15 43 61 48 55 57 57 54 53 36 50 52 55 39 52

3:30 PM 59 13 9 9 7 11 24 24 50 46 53 53 54 54 52 34 55 52 48 44 52

3:45 PM 60 18 10 12 8 12 12 14 50 53 53 53 54 54 55 38 56 52 49 52 52

4:00 PM 59 28 12 12 6 9 7 13 50 51 53 53 54 54 55 38 54 53 49 48 52

4:15 PM 59 35 12 7 4 6 7 13 50 51 53 53 54 54 58 46 51 53 49 48 52

4:30 PM 59 25 11 7 5 8 9 14 50 40 53 53 54 54 57 47 53 53 49 54 52

4:45 PM 60 33 14 8 5 10 11 16 38 20 53 53 54 54 57 48 52 53 49 53 52

5:00 PM 59 52 13 10 5 10 14 15 13 15 53 53 54 54 58 46 53 52 49 53 52

5:15 PM 60 54 21 9 5 10 13 11 8 14 53 54 54 54 58 49 54 53 49 53 52

5:30 PM 60 52 24 9 5 10 7 12 9 15 54 54 54 54 58 48 54 53 49 54 52

5:45 PM 60 33 27 7 4 7 8 13 18 20 53 54 55 54 56 49 54 52 49 54 52

6:00 PM 60 33 21 6 4 6 7 13 50 27 53 53 55 62 54 51 54 53 49 54 59

6:15 PM 60 36 12 5 4 7 9 14 50 37 54 54 55 62 54 53 55 53 49 54 60

6:30 PM 60 55 16 7 5 9 8 13 62 38 56 58 58 62 58 50 55 53 56 56 61

6:45 PM 60 56 46 13 5 9 7 13 63 50 56 58 59 62 57 53 56 54 57 56 61

7:00 PM 60 56 54 48 5 9 7 12 63 54 56 59 60 62 58 56 56 55 57 57 62

7:15 PM 61 56 56 55 7 8 9 15 62 53 56 59 60 62 59 56 57 56 58 58 62

7:30 PM 60 56 57 58 11 11 11 16 61 44 55 58 59 61 58 55 58 55 57 58 61

7:45 PM 60 56 57 62 41 11 11 16 62 50 55 58 59 61 58 55 58 55 57 58 61

Northbound PM Peak Period Travel Speed



Existing Model Validation

2018 AM Peak Hour 2018 PM Peak Hour



❖ 2025 Roadway Network

 Two HOT lanes each direction

 One additional GP lane each direction 

 Ramp modifications 

 

2025 Model Development



❖ 2025 Trip Table Development 

 Identify traffic growth in OCTAM

 Develop growth by vehicle classification

 Add growth to 2018 trip tables 

 

2025 Model Development



❖ 2025 HOT Module

 Create HOT lane messages

 Define HOT links

 Add time of day pricing info by classification
 

 

2025 Model Development



2025 Model Development
405 Toll Policy

❖  Rates based on the I-405 Express Lanes Investment Grade Traffic and 

Revenue Study

❖   Toll Policy identified initial peak periods as 6-10 AM and 3-8 PM

❖  Discount policy: 

 1) free for HOV 3+/motorcycles/disabled plates/disabled veteran plates

 2) free or discounted rates for ILEVs

 3) free at non-peak hours for HOV 2+ for first 3.5 years

 



❖ Near-term and Long-term Toll Policy

2025 Conditions

Toll Scenario SOV HOV 2 HOV 3+

Near Term Tolled all times
Free non-peak

Tolled in peak
Free all times

Long Term Tolled all times Tolled all times Free all times



2025 Preliminary Results

Model developed for AM and PM peak 
periods under 2025

Significantly improve operations on 
GP lanes from 73 to 605

Maintain free flow speeds on HOT 
lanes from 73 to 605



Next Steps

❖ Potential Model Revalidation in 2024 with Updated T&R

❖ Evaluation of Potential Toll Pricing Changes

❖ Model Applications on Future Studies

❖ Uncertainties (economy, COVID-19 post effect, etc.)



LA Metro VMT Mitigation Program 24

Thank you!

Archie Tan, Project Manager

OCTA Regional Modeling and Traffic Operations

atan@octa.net
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