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Presenter
Presentation Notes
Construction began April 6, 2009
Anticipated completion: Nov 2010
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Presenter
Presentation Notes
Ontario is about 35-40 miles east of LA, a city with a population of 171,000 in one of the fastest growing areas of California.
This project is btw State Route 60 to slightly north of Interstate 10, approximately 4.6 miles of freeway. 8-lane facility.  Route 60 is a 6-8 lane facility, Route 10 is a 8-lane facility.  Two other interchanges… not much spacing.
Route 15 is a major route to Las Vegas on the weekends
Surrounding area includes:
-click- Ontario Mills Mall, 1.7 million square feet, Southern CA’s largest outlet shopping mall.  Another large mall has opened recently a few miles north on I-15
-click- Ontario International Airport, serving over 7 million passengers a year, and over half a million tons of air freight.
-click- California Speedway, an auto racetrack which holds NASCAR and other racing events.
Additionally, the area has many major distribution centers where goods come in and leave by truck and rail from the port of LA.
(Show where we have RR tracks)

Work includes all the connectors on the 10-15 interchange, as well as half the connectors on the 15-60 interchange
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High- 
Traffic 
Urban 

Freeway

• 2003 ADT: 196,500
• Peak-volume: 7000/h
• 2013 ADT: 215,300
• Trucks: 6%

NB

SB

Presenter
Presentation Notes
This is for a single week in 2001, northbound only. A little bit dated, but still relevant.
Hours on the bottom, traffic counts (for all 4 lanes) on the left
Note how the weekend traffic (Friday and Saturday) is almost the same as the weekday
Sunday is only slightly better
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Project Photos

Presenter
Presentation Notes
Bring audience into presentation
History of when built & why damage occurs
Lifespan of pavement
***********Done



California Department of Transportation

Variety of Rehabilitation Techniques

• Concrete Materials and Mixes
– Normal PCC
– RSC (12-h curing-time mix)
– FSHCC (4-h curing-time mix)
– Precast (SuperSlab, FHWA HfL Grant)

• Closure and Detours
– Detour on widened median (no lane closures)
– Weekend closures: Connector areas
– Nighttime partial closures: FSHCC (south area) 

• Construction Approaches: Combination
– Continuous-lane Reconstruction
– Random-slab Replacement

Presenter
Presentation Notes
Because there is so much weaving area, about 2/3 of the work must be done on 55-hour closures.
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PCC Cross-Section
Rapid 

Strength 
Concrete

345 mm 

AC Base 150 mm 

Subgrade

Presenter
Presentation Notes
Note the paving of the median, outside lane work
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Project Objectives and Approach

• Rehabilitate pavement with long-lasting concrete 
(various materials & approaches)
– Caltrans LLPRS project (30+ years) 

• Minimize disruption to traffic and surrounding 
businesses

• Performed a detailed analysis of various alternatives, 
from both a RUC (delay) and Agency cost perspective

• Model (network-simulation) the construction staging to 
evaluate the traffic impacts
– Mesoscopic network analysis
– Include analysis of local arterials

Presenter
Presentation Notes
Nothing fancy.
Both are very dependent on our staging strategy.
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SCHEDULE
Constructable?

COST
Budget?
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ALTERNATIVES
What-If?
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STEP 1

STEP 2

STEP 3

Closure Production
Project Duration

Queue & Delay
Road User Cost

Project Cost
Agency+Traffic+Support

State DOTs: FHWA
Free-license

More Information
Exhibit & Brochure

Tool: CA4PRS (FHWATool: CA4PRS (FHWA--Technology) Technology) 
Construction Analysis for Pavement Rehabilitation StrategiesConstruction Analysis for Pavement Rehabilitation Strategies
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Staging Alternatives Compared

ID Scenario Construction
Window

Closure
Scheme

1 Original 55-hour Weekend + 
Weekdays

Median + Structure 
Widening

2 VA By-pass 55-hour Weekend Split Detour

3 Rapid Rehab 1 55-hour Weekend Full closure
One roadbed 

4 Rapid Rehab 2 Progressive 
Continuous

Full closure
One roadbed

5 Traditional 8-hour Nighttime Partial closure

6-1 Long-life CSOL 55-hour Weekend Full closure
One roadbed 

6-2 Traditional AC 
Overlay

8-hour Nighttime Partial closure

Presenter
Presentation Notes
I will go into detail about some of these.
Skip first one – talk about it later.
Skip 5, straightforward.
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Alt 1: VA-study Original 
(Detour on Widened Median)
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Presenter
Presentation Notes
Pave median, widen bridges.
PROS:
Long-life, minimal disruption to traffic
CONS:
Expensive, requires widening bridges, paving median
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Alt 3,4: Rapid-Rehab Concept
55-hour Weekend / Continuous Full-closure

North 
Bound

Traffic Roadbed (SB) Construction Roadbed (NB)

Lane 
Reconstruction

Construction 
Access

South 
Bound

Q
uick C

hange 
M

oveable Barrier

Presenter
Presentation Notes
Both close a roadbed btw interchanges and divert traffic to the opposite roadbed, using QCMB to give more lanes to the ‘peak’ direction.
Click to show QCMB.  Click again to hide.
Difference btw them  is one is only on weekend, other is 24-7
PROS
Short construction time
Full-roadbed access given to contractor
DISADVANTAGES
Too much traffic – too much delay
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Alt 6-1, 6-2: CSOL (AC Overlay)
6-1: Long-life, 6-2: Traditional

North 
Bound

Traffic Roadbed (SB) Construction Roadbed (NB)

Construction 
Access

South 
Bound

Q
uick C

hange 
M

oveable Barrier

Crack-Seat AC Overlay 
(CSOL) including shoulders 

Presenter
Presentation Notes
Traditional would just be done without shifting traffic (just closing 2-lanes at a time)
Traditional is a much thinner section
PROS
Cost
CONS
Traditional – Does not last
Need to destroy good pavement
Even long-life may require digouts if there is a diesel spill.
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CA4PRS
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CA4PRS
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CA4PRS
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Schedule-Traffic Cost Comparison
CA4PRS Analysis Summary

Scenario Closure 
Duration

Traffic* Cost ($millions)
Cost 
RatioRUC 

($M)
Delay 
(min) Agency Total**

1
VA Original
Median-Detour

35 
weekends 3 16 78 79 100%

3 PCC 55-hour 
Weekend

35 
weekends 119 363 83 123 156%

4 Progressive 
Continuous 8 weeks 123 363 77 118 149%

5 Traditional 
Nighttime

1,220 
nights 133 22 88 133 168%

6 CSOL 55-hour 
weekend

20 
weekends 69 363 60 83 105%

* With 30% demand reduction except nighttime (10%) ** Total cost = (1/3 RUC) + (Agency Cost)

Presenter
Presentation Notes
Delay calc uses the Demand-Capacity analysis procedure from the Highway Capacity Manual
Alternative 1 is clearly the winner
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Project Update (On-going)

• Bid Opened: December 11, 2008
–Contractor: Security Paving Company
–Low Bid: $52M
–Engineer’s estimate: $68M

• Construction Schedule: 2009-2010
–Widening: Apr 2009 to Jan 2010
–SB Rehab: Feb 2010 to Apr 2010
–NB Rehab: May 2010 to Oct 2010
–Precast: Jun, Jul 2010
–Project Completion: Nov 2010

Presenter
Presentation Notes
Construction Began April 6
Security Paving Company is from Sun Valley, CA
Engineer’s estimate of $68 million is contract items only (not supplemental work or state-furnished materials).  Total estimate is around: $86M
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Construction-Staging Plans

• Pave the median and bridge-structures
• Shift SB traffic two lanes over into the median.
• Rehab outside lanes on weekdays
• Rehab ramps, connectors, weaving areas on 55- 

hour weekend closures
• Repeat for NB side
• Construction-Staging Traffic Analysis

– Complicated process: 26 Stages
– Up to 32 weekend closures
– Too costly and time-consuming to analyze all 
– Choose ones with highest potential impact

Presenter
Presentation Notes
Because there is so much weaving area, about 2/3 of the work must be done on 55-hour closures.
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Mesoscopic Simulation: DynamEq

• Mesoscopic Network Simulation
– Equilibrium-based Mesoscopic Model
– Useful for very large-scale applications
– More detail than macroscopic
– Less work to set up than microscopic
– Base model from SCAG
– Count data and 67 Traffic signals
– Lane-level geometry
– Intensive calibration process

• Objectives: TMP Implementation
– Plan/revise detours
– Identify ‘problem’ intersections
– Improve with signal timing and COZEEP
– Compare results with observe: Construction

Presenter
Presentation Notes
Contracted with Mit Jha of EarthTech (through RBF) to perform the modeling.
I am no expert on modeling
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Q & A: Thank you!
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