


         
       

 

 

Los Angeles County Metropolitan Transportation Authority 
Westside Purple Line Extension Project 

9‐Mile Alignment 

The FTA Record Of Decision for the 9-Mile Alignment was issued on August 9, 2012 






     
 

Westside Purple Line Extension 
"Lessons Learned“ 



           
                 

     
 

     
       

       
               
        
         
         

                 
                   

 

Introduction 

• Metro’s “Lessons Learned” Program Procedure # LL‐1 
• Over 200 "Lessons Learned" were collected from the following sources: 

• Metro Project Delivery Team 
• Metro Engineering 
• PB Team (Design/Design Services) 
• Construction Management Support Services Consultant 

• Collected from the following work: 
• Design/Build (Tunnels, Stations, Systems and Trackwork) Contract – In  progress 
• Exploratory Shaft Contract – Construction Complete 
• Advanced Utility Relocation Contracts – In  progress 
• MOW/NRV Building 61S Contract – In  progress 

• “Lessons Learned” from recent experiences of other Transit Agencies considered 
• The “Lessons Learned” list has been consolidated into the following categories: 

• Design 
• Third Party 
• Construction 



 
 "Lessons Learned"
 

DESIGN PHASE 



 

                   
                 

       
                 
               

               
                           

                   
     

               
               
                     
             

Design Phase 

1.	 Standardization of rooms and equipment layouts as part of Project 
Definition requirements to reinforce Metro Rail Design Criteria Standards 
and Directives for Design‐Build Contract. 

2.	 Use 3‐D Building Information Management (BIM) Computer Aided Design 
(CAD) to optimize multi‐disciplinary engineering coordination for early 
identification of potential conflicts that could occur during construction. 

3.	 Advance the design to a sufficient level of detail and provide CAD files to 
the Design/Build Contract to improve the overall project schedule and 
development of cost estimates. 

4.	 Include detailed construction planning during Preliminary Engineering to 
develop suggested construction sequencing, traffic control plans and 
staging areas to reduce impacts and facilitate the approval of permits, 
peak hour work exemptions and nighttime noise variances. 



           
           

                         
                        

 
                           
           
         

                             
         
       

                       
                   
                           
       

Modular Station Concepts and BIM to 
Provide Design Efficiencies and Resolve Potential Conflicts 

The Westside Subway Extension Section 1 adopted the use of Modular Station concept 
utilizing standardized room layouts that were developed for the Metro Red Line. 

Westside Approach:
 
3‐D station modules were further developed using BIM (2‐D modules were used for the
 
Metro Red Line). The updated modules included:
 
•	 9 different modules developed during PE. 
•	 Section 1 modules are fully compatible to be adapted for Section 2 which will save 

design time and provide cost savings. 
•	 Adopted clear span station design. 
•	 Clear span design used for station footprints Project Definition drawings in the 

C1045 Design/Build Contract as the basis for Advanced Utility Relocation designs. 
•	 CADD files will be provided in the Section 2 Design/Build Contract as reference and 

tools for the Design/Build Team. 







       
               

3‐D Excavation Support Drawing 
Shoring and Deck Beams for Clear Span Station Design 
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THIRD PARTY & OTHER 
STAKEHOLDERS 



       

                 
             

                   
                   

                       
                 
     

Third Party and Other Stakeholders 

1.	 Perform critical path design/construction activities on behalf of third 
parties, when necessary, to meet the project schedule. 

2.	 Do as much planning and permitting as possible ahead of construction. 
3.	 Provide sufficient staffing to support project changes during design and 

construction. 
4.	 Involve third party and other stakeholders as early as possible and plan 

for potential changing requirements of stakeholders during the project 
design and construction phases. 



       
           

           

                       
                        

                       

 
                           

                     
                               
                           
     

                   

Perform Critical Path Design/Construction 
Activities on Behalf of Third Parties 

When Necessary to Meet the Project Schedule 

Westside Subway Extension requires utility relocations at the station sites to enable 
construction of the support of excavation and temporary bridge decking structures. This 
placed work required by third parties on the critical path of the project. 

Westside Approach: 
•	 At La Brea site, the team used approved contractors for telecoms, water and power 

relocation work– PB engineers were used to design water and power re‐arrangement 
on behalf of City of LA to release AUR documents for Contract C1048 in sufficient time 
to have construction completed in time for C1045 D/B Contractor to start with this 
critical path station work. 

•	 At Fairfax and La Cienega sites, a similar approach was used. 



   
         
Integrated Construction Schedule 

Wilshire/La Cienega Station ‐ AUR Contract No. C1056 



             
   

                         
                              
                           
     

 
                 
                       
       

                           
             

                   
                         

                   
 

                   

Do as Much Planning and Permitting As Possible 
Ahead of Construction 

Putting in place permits and other agreements with the various City Agencies takes 
time and provides the framework for how work is to be undertaken. Having these in 
place as soon as possible, and ideally prior to going out to contract, significantly 
reduces construction bid/schedule risk. 

Westside Approach: 
•	 Obtain permits and MOAs prior to construction to extent possible. 
•	 Applied for and received Night Time Noise Variance and Peak Hour Exemptions 

ahead of contracts being awarded. 
•	 Put in place a Memorandum of Understanding (MOA) with City of Beverly Hills for 

the work to be performed in Beverly Hills. 
•	 Prepared Worksite Traffic Control Plans (WTCPs) and temporary traffic signal 

drawings in support of AUR Contracts, Night Time Noise Variance and Peak Hour 
Exemptions. 

•	 Prepared updated WTCP’s for changing AUR project requirements to mitigate 
construction delays. 

•	 Prepare work‐arounds for potential delays due to MOAs. (e.g. Contract C1056). 





                       
                       
                         

 
             

             
                       
             

               
               
                 

               
             

Provide Sufficient Staff to Support 3rd Party Related Changes 
to the Project During Design and Construction Phases 

Stakeholder requirements can change due to multiple factors, such as personnel, staff 
rotations, standards, agreements, or community impacts. The team must be able to 
respond to such changes in a way that minimizes the impact to the project. 

Westside Approach: 
•	 Engineering Management Services Consultant provides Right‐Of‐Way Engineering 

to develop Legal Descriptions, Plat Maps and Certifications. 
•	 Monthly Real Estate schedule updates for acquisition of parcels tied to Contract 

milestone access dates based on availability of parcels. 
•	 Third Party coordination includes Utilities, Construction Management, Real 

Estate, Community Relations , City Agencies and elected officials. 
•	 Initiated early partnering sessions with LA BOE on shoring requirements. 



         
   

                                 
                               

 

Third Party and Other Stakeholders 
Wilshire/La Brea Example 

C1045 RFP -Wilshire/La Brea Entrance and Surface Power Equipment 

Modified - Wilshire/La Brea Entrance and Surface Power Equipment 

The design of the Wilshire/La Brea Entrance and surface power equipment were modified to meet the requirements 
of LADWP and the re‐certification of the property to accommodate the development plans of the property owner. 
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CONSTRUCTION PHASE 



 

               
                 

             
                   

Construction Phase 

1. Integrated, experienced team can respond to field conditions quickly. 
2. Do not underestimate the impact of construction on the community. 
3. Advanced Contracts provide a valuable team learning experience. 
4. “Lessons Learned” should be collected and applied on a continuous basis. 



             
 

                     
                   
                 

                       

                         
                     
 

                     
             
                             

       
                       

                 
 
                   

                     

                     
                     

Integrate Engineering Team Support into the Construction 
Management Team 

On the Advanced Utility Relocation (AUR) Contracts, the Contractor found changed
conditions and unforeseen obstacles when trenches were opened, threatening the
construction schedule. Design based on old As‐Built records (2d) 
Westside Approach (To provide faster resolution of issues and keep the job moving
forward): 
•	 Conflicts resolved in the field: A field Engineer was appointed to observe night

shift work and facilitate resolution quickly (next day) of conflicts discovered
during construction. 

•	 A dedicated engineering team is available during AUR contract construction to
respond to site RFI’s, update utility profiles etc. 

•	 Advanced potholing at La Cienega ahead of the C1056 contract NTP to get a head
start on finding unforeseen conditions. 

•	 Used a task force approach to problem solving across multiple contracts, for
example:

•	 Vault cradles for Wilshire/Fairfax station involved C1045, C1055, Metro,
BOE, CONAD. 

•	 Vault Bridge at Fairfax involved C1055, Metro, BOE, CONAD, LADOT, SCG. 
•	 Daily coordination meetings are held to review data provided and propose

solutions. 
•	 Up to date Engineering CAD models are available at the site office. 
•	 Project As‐Builts kept up to date for timely preparation of record drawings. 



                     
                                 
                   

         Integrated Team Supports Design and Construction 

The Integrated Project Office Team use Computer Aided Design (CAD) workstations 
at the field location to keep field staff up to date on status of utility relocation by 
AUR Contractors as red‐line (As‐Built) information is collected from work in‐progress. 





         

           

         
                 

         

Construction Management of Differing Site Conditions 

ORIGINAL DESIGN BASED ON PREVIOUS AS‐BUILT DRAWINGS 

The differing site condition required an 8 feet deeper 
excavation and more time and materials.MODIFICATION AS‐CONSTRUCTED BASED ON SITE CONDITIONS 

C1048 Wilshire/La Brea Advanced Utility Relocation Contract 



                 

                     
                       

           

 
                     
                     
     

               
                 
                                   
     
                             
                 
   

                         
 
                   

Do Not Underestimate the Impact of Construction on the 
Community 

The team procured Nighttime Noise Variance Permits ahead of appointing construction 
contractors. However strict compliance (no complaints) with these permits is vital as 
they must be renewed every six months. 

Westside Approach: 
•	 Advanced the construction of the noise barrier fence at the Crenshaw Yard. 
•	 Specified that all Westside contractors are to use noise blankets around

construction street at night. 
•	 Shared noise abatement best practices with all Westside contractors. 
•	 Limited noisy activities (saw cutting, paving etc) to daytime hours. 
•	 Worked with the City of LA to gain an earlier start to the work to give a longer

window for noisier activities. 
•	 Worked with the City of LA to increase the size of traffic closures, with minimal

additional community impact, enabling more efficient working by contractors,
minimizing time impact. 

•	 Worked with contractors and suppliers to install low impact back up alarms on
construction vehicles. 

•	 Developed a detailed noise control plan and performed noise compliance
oversight. 



       

             
           
           

           
         
             

           
         
         

      
           

             
 

               
             

             
           

     

                   

Re‐Sequencing Scope Modification (Sound Wall) 

Sound Wall constructed by the C1055 Contractor at the Wilshire/Crenshaw site. 

•	 Although the site is not considered a 
construction site by the LAPD Noise 
Commission, a sound wall was constructed 
around the contractor staging and laydown 
yard, shared by four contractors. 

• 	  The  sound wall which would have been 
constructed by the fourth contractor was 
constructed earlier by the second 
contractor in response to community 
requests. 

•	 Additional Contract Modification 
Authority was required for Contract C1055 
to transfer the scope from the fourth 
contractor (C1045). 

• 	  A  deductive Change Order will be issued to 
Contract C1045 and the credit amount will 
be returned to the Project Contingency for 
use during the construction of the 
Westside Purple Line Project. 



             

                   

Use of Blankets Around Equipment to Mitigate Noise 

Night time construction for utility relocation work at Wilshire/ La Brea 



                       
                        
                         
                       

 

 
                   

                     
                     

                 
                     

             
               

                     
               
           

           
     

Perform Pre‐Construction Work and Learn Lessons from 
Recent Experiences of Others 

At Wilshire/Fairfax Station, unusual tar sand soils exist. To better understand the 
behavior of these soils, the team advanced an Exploratory Shaft Contract. This 
Contract not only enabled the collection of samples but enabled the team to 
understand how to work with the community, internal and external stakeholders and 
each other. 

Westside Approach: 
•	 Recent construction of an underground parking near the Wilshire/Fairfax Station

site provide lessons learned and an opportunity to construct an Exploratory Shaft. 
•	 Exploratory Shaft contract provided better understanding of tar sands and their

behavior during construction (a top 10 risk to the project). 
•	 Required working with multiple stakeholders both outside the project and within

(e.g. Metro Engineering, TAP, BOE, Building & Safety):
•	 Incorporated requirements of City departments for private property

(TCE). 
•	 Enabled the design and construction management teams to learn how to

work together under a relatively small, low risk contract. 
•	 "Lessons Learned" applied to follow on contracts. 



           
     

Perform Pre‐Construction Work and Learn Lessons from 
Recent Experiences of Others 

Construction of LACMA parking garage in 2006 used 

similar methods for fossil identification and removal
 

Wilshire/Fairfax Exploratory Shaft
 



           
     

Perform Pre‐Construction Work and Learn Lessons from 
Recent Experiences of Others 

LA Metro staff were provided a presentation by SFMTA staff and consultants and tour of the 
MUNI Central Subway Project February 2015 where valuable “Lessons Learned” were shared 
regarding procurement, engineering, construction management and community relations. 



           
     

Perform Pre‐Construction Work and Learn Lessons from 
Recent Experiences of Others 

Pre-Construction work has begun for the Century City 
Constellation Station at the future station entrance site 
that will be part of the JMB Property development. 

A Right of Entry was obtained 
to begin the potholing for 
utilities on the JMB Property. 



     
 

                     
     

Westside Purple Line Extension 
"Lessons Learned“ 

Discussion 

“Those that fail to learn from history are doomed to repeat it.”
 
Sir Winston Churchill 


