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Abstract

When a project is facing serious complications and delays, it is a 
challenge to unravel the facts of the detailed plan, analyze the source 
and effects of the delays, and then present the results. This case study 
shares how NetPoint was leveraged to better analyze, understand, 
and share the source of delays for risk assessment of an extremely 
complex $1 Billion+ Transit Project. 

The project was already 4-8 months behind schedule with 3 years’ worth of work 
still remaining. This represented the entire time contingency bid with the project 
at only 19 months into the project. PMA chose NetPoint to provide 
mathematically-based, yet easy-to-understand graphic plans for the risk 
assessment reports and the summary NPT plan used in the mitigation workshop. 
The unique clarity of the plans enabled stakeholders to visualize the overall 
picture of the project and how activities related to each other on the timescale. 
During the workshop, the clarity of the plans facilitated discussion among 
stakeholders to bring the critical and near-critical paths, and the use of 
preferential crew logic to the center stage. While a mitigation plan was not 
agreed upon, several alternatives to mitigate project delay became evident and 
the cruciality of near-critical paths understood for the path forward.



Project Overview

Developing the NetPoint Schedule

The Outcome

Scope of Work

Using NetPoint to facilitate the workshops
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Project Overview

1. $1 Billion+ light rail line Contract

2. Connects two existing rail lines

3. Design Build

4. Eight stations 

5. 8.5 mile double-track guide way 

6. Mixture of 
a. at-grade street running 

b. aerial 

c. underground sections 



PMA Contract Scope

Initial 
Schedule 

Assessment

Schedule 
Risk  

Workshop

Schedule 
Mitigation 
Workshop
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1 2 3

Mid-April 10-weeks Late June



Schedule for Study

1. List of Documents
2. List of Interviews
3. Engagement Plan & Presentation
4. Subcontracts
5. Risk assessment Report Outline

6. Initial Schedule assessment
7. Schedule Risk Report
8. Schedule Mitigation Plan
9. Draft Risk Assessment Report
10. Risk Assessment Presentations
11. Final Report

Deliverables
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PMA Team
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INITIAL SCHEDULE 
ASSESSMENT
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Initial Schedule Analysis

Notice to Proceed

Contract 

Time      

(cal days)

Contract Substantial 

Completion

 LA Metro Testing & 

Pre-Rev Ops (Cal 

Days) 

Contingency 

(cal days)

Revenue Service Date 

Commitment

1824 September 8, 2018 152 266

5 years 5 months 14.6%

1859 October 13, 2018 152 231

35 cal days extension 12.7%

1988 February 19, 2019 152 102

129 cal days LATE 5.6%

September 10, 2013

Time Extension #1

Current Forecast

October 31, 2019

By month 19, P6 schedule showed 4 months of delay

Metro
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The critical path goes through excavation of the first station for TBM launch
NetPoint helped us quickly discover the real delay

Step 1 – Compare Baseline to Current Update in NetPoint

Increased Excavation 
Duration

Submittal 
Delay

5-Day 
Holiday Gap

Resequenced
Slab before 

TBM 
assembly
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Step 1 – Compare Baseline to Current Update in NetPoint

There was actually over 8 mos. of delay in 19 mos. (42% delay) due to: 

• Submittal approvals (3.3 mos.)

• Excavation production delays (2.5 mos.)

• Logic error (2.5 mos.) – put launching of TBM before invert slab

Total Delays Prior to Critical Path Shift

Delay to start of Expo Excavation -99

Extended Expo Excavation Duration -76

Added Slab Predecessor Activity -47

Added TBM Assembly Successors -23

Holiday Gap 2016 -5

Net Other Duration Changes 7

Total Delay Prior to CP Shift -243

This represented all of 
the time contingency 
bid with the project!
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1. The Design- Builder took 3 months longer for shoring design
2. To mitigate they ordered shoring a week early
3. But then took over 4 months longer than plan to get shoring onsite

Step 1 – Compare Baseline to Current Update in NetPoint
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Step 1 – Compare Baseline to Current Update in NetPoint

Excavation of the first 
station started more 
than 3 months late 

14

Added Slab 
Activity 

Predecessors

Increased 
Excavation 
Duration

Added 
Assembly 
after Slabs



Step 1 – Compare Baseline to Current Update in NetPoint
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Increased 
Excavation 
Duration

Added Slab 
Activity 

Predecessors

Added 
Assembly 
after Slabs

Excavation finished 8 
months later than 
baseline

To mitigate, the mudslab was placed 
while excavation continued elsewhere 
on the station
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Excavation on the Critical Path



Sorting Out the Delay
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Summary of Delays to Initial Critical Path 

Total Delay Prior to CP Shift -243

Mitigated due to Wall Seq. Change 66

Net Reduced Durations after CP Shift 48

Total Delay Prior to CP Shift -129

The 8 month delay was reduced to 4 months by:
2.  Sequence change     1.  Duration reduction



The 8 month delay was reduced to 4 months by:
2.  Sequence change     1.  Duration reduction

Sorting out the Delay
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Performed some 
Lower Walls Earlier 

Concurrent with 
Mining Activities 

March 2015 
Update
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Result: The TBM was taken off the critical path



We checked if the Schedule was accurately forecasting completion

1. Contractor expects a 7-month delay to 
AFC drawings for 3 stations

2. Path Shifts to CR/SL station

There were known changes not yet in the schedule which 
could add 4 mos. to the schedule:
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1. Substantial 
Completion slips 
to 6/24/19 
(8 month total 
delay)

2. Revenue Service 
date would be 
missed
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PMA impacted the Apr 2015 CPM with these known changes



MILESTONE 5
SCHEDULE RISK 

WORKSHOP

2
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Risk Register



Determined Top 10 Schedule Risks

1. Tunneling productivity

2. Design Changes

3. Design/Submittal Quality and Prep/ Review time 

4. Differing Site Conditions (DSC) impacting Underground sections

5. Unknown 3rd Party Utility Relocations, especially at a Subdivision

6. Tie in to existing line tracks and system controls

7. New Station impacts to design

8. Issues with Systems Integration (timely submittals, compatibility)

9. New rail Yard Contractor coordination and integration

10. Contractor Staffing Issues
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We consolidated the 10K+ activity schedule into a 200-activity model using NetPoint. 
For many participants it was the first time they saw the entire project in a 1 pager. 

Summary Schedule Risk Model
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How did we decide what to model?

• Extensive interviews of contractor, CM and other 
stakeholders to understand: 

 Where any risks were so we included those in the model regardless 
of its criticality ranking

 What were key dependencies

• Included over 10 secondary critical paths even if risk was low

• Linear nature of the project allowed rollup of many activities 
to a summary activity 

• Careful vetting of model by project participants to confirm 
accuracy and completeness



Summary Schedule Risk Workshop

MLK Station Cont.:
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NetPoint allowed us to zoom in and allow the project team 
to determine probabilistic durations for critical path work



Duration Ranging

Optimistic
Most 

Likely

Pessimisti

c

313 Segment C1, RDWY - Restore  Crenshaw at Expo Sta (-56) 5.9 6.5 7.2
BOE approval of Submittals - Mayors desire to make Crenshaw Blvd a 

"signature Street" requires additional landscaping that coulds delay design and construction

Segment C3: Vernon Station

659 C3 - Vernon Sta. Exc. top 10ft - Labled  Weekend closures but CDs (54 TF) 1.2 1.3 1.5

661 Vernon Sta. Comp. Exc/Lagging/ Mudslab, ready for TBM (37 TF) 6.1 6.5 7.1

704 Vern Inv.Slabs 11,12&13 (23TF) 0.8 0.8 0.9 Critical inv. slabs left out until TBM complete

713 BF Vernon, Site Restoration  (42 TF (16 wkend cal)) 2.8 3.3 3.5 weekend work - optimistic better if get continuous?

693 Vernon Platfm Lvl, CMU, Walls,Ovrhng,Conveyance, (21 TF) 5.0 5.3 5.8

712 SEGMENT C1 (RDWY) Restore Crenshaw at Vernon Sta (42 TF) 8.9 9.4 10.3
Mayors desire to make Crenshaw Blvd a "signature Street" requires additional 

landscaping that coulds delay design and construction

691 Vernon, Com Rm#4 Cable/ Panels/Equip.FAT (16 TF) 3.0 3.1 3.4 SCADA interface between ROC & field installations

MLK Station

324 C4 MLK Sta, Demo, SOE  & Excav (-3TF) 4.3 4.6 5.0

325 C4 MLK Sta, Invert & Prep  for TBM Arrival SB Tunnel (-3TF) 3.2 3.4 3.7

334
MLK Sta. Pltfm Lvl - Lower  Cols/Walls Pours 5 & 6, Phs2,  Stgs 1 \&4 (-

25TF)-1/2
1.0 1.0 1.1 Critical inv. slabs left out until TBM complete

354 MLK Roof Shore/  Pour (-6 t -25TF)-1/3 4.0 4.4 5.2 Impacts restoration of road

717 Segment C1, RDWY, Restore Crenshaw at MLK (67 TF) 9.0 10.0 11.0
BOE approval of Submittals - Mayors desire to make Crenshaw Blvd a 

"signature Street" requires additional landscaping that coulds delay design and construction

Duration in Months

Activity ID Activity Name Risks 

Shoring submittals still not approved - Advanced utility  work at Vernon Station is incomplete. 

Utilities that were not moved could delay excavation. - Damage to utilities during construction 

- Opposition to tree removal

Shoring submittals still not approved -  Utilities that were not moved could delay excavation. - 

Damage to utilities during construction - Opposition to tree removal

CR at M (67TF)                 

M Roof Shore  /

VN 

BF VN   

VN   

VN   

C3 - VN   

C4 M

C4 M

VN   

M

CR At VN  Sta (42TF)         

Restore CR at EX Sta (-56TF)         
BOE Approval of submittals – Mayor’s desire to make CR Rd. “signature 

street” requires additional landscaping that could delay design and 

construction 

Shoring Submittals still not approved  - Advanced work at VN Station is 

incomplete.  Utilities that were not moved could delay excavation. - Damage 

to utilities during construction 

- Opposition tree removed. 

Mayor’s desire to make CR Rd. “signature street” requires additional 

landscaping that could delay design and construction
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N Station



Risk Results

XXStation – Post Ranging 
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The TBM Drives the Risked Schedule

056-TBM Mining VN Station (-75TF)

053A-TBM Mining SB Ex to VN Station (441+00 to 384+50) (-80TF) 1/2 

770 – Comp Excav EX Station, 6 Lifts to Invert (-80TF) 2/2

053B – TBM Mining SB EX to VN Station (441+00 to 38+50) (-80TF) 2/2

721 – Install DF Track SB TBM Tunnel Sp. Portal , M to EX (8TF)

100 – EX Base, Protective & Invert SOG

127 – Track Power, (TPSS o9 & 10) Feeders, OCS, FAT & Startup

125 – NB Tunnel MEP (-80TF)

722 – SB Tunnel MEP (8TF)

052 – Assemble TBM

050 – Place Mudslab – EX

061 – EX Sta. Concrs Lvl Slab – 1/2 

055 – Remove/Reset TBM to EX (-75F)

062 – Ex Station Pltfrm, Slabs/Ovrhangs (Act 74435) (-75TF)

060 – EX Pltfrm, Lower Walls
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The contractor had a TBM advance rate that was double 
actual productivity on a recently completed project 



MILESTONE 6 
SCHEDULE MITIGATION 

WORKSHOP

3



Goals & Objective
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Collaboratively determine 
how to make up all delays & 
get back to original 8 months 
of float to deal with risks.



The Mitigation Workshop
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25+ 
Stakeholders 
in the room

Construction, Operations, 
Environmental, Architecture & 

Engineering & Project 
Management Office



The Mitigation Workshop
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 Identification of near-critical paths

 Cruciality of near-critical paths understood 

 Preferential crew logic became evident



NetPoint allowed the team to perform what if analysis 
to plan how to make up project time

Summary Schedule Mitigation Workshop
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Post-Workshop Mitigation

Schedule 
Activities

Mitigation 
Measure O

rd
e

r

Change to May Update --SS S.C Date 
Before

--CC S.C. 
After

EX 
Excavation

No opportunity

EX Invert 
Slab

WSS to check with concrete 

Sub to see if possible to 

reduce 1 month duration.

1 1. Act. 988-CT-72365 Membrane base slab reduced from 

3 weeks to 2 weeks. 2. Act. 72375 to 72185: Changed FS 

relationships to SS for forming Slabs 5 & 6 concurrently 

as well as Slabs 6 & 7

2/13/2019 2/4/19

TBM 
Assembly

TBM Utility and Muck 

Handling system to be 

concurrent with TBM 

Assembly

2 Act 988-CT-2180 (Muck) allowed to be SS relationship 

with 2160, TBM Assembly

2/4/19 1/9/19

Tunnel Invert 
Slab

Can potentially place more 

than 60 ft per day. 120 to 

even 200-300 if they get 

approval from Metro.

Also WSS can be working on 

both South and North tunnel 

Inverts concurrently.

3 As scheduled, forming the invert of the NB was tied as a 

successor to completing the SB conduits and emergency 

walkways.  This logic was removed and replaced with the 

NB invert formwork proceeding subsequent to the SB 

invert formwork.  Specifically, cut tie 988-CT-7950 as 

pred to 8550, and replaced it with 6830 FS pred to 8550.  

(gave 7950 a new successor of 9290 for the SB – NB tie.)  

This saved nearly 1 month in the tunnel invert activities, 

but only resulted in a 2 weeks savings as the CP shifted 

to the Expo Station Structural work.

1/9/19 12/31/18 

– New 

critical 

Path 

emerged 

through 

EX Station 

Structure

EX Station, 
Lower Level 

Walls

Revise Logic to save some 

time 4 The HRC Membrane (Act 93638) at the lower level walls 

was 10 days with a SS 5 successor to rebar walls (Act 

72735), this was changed to an 8d duration and a SS 3 

with rebar.  Also, the rebar (72735 was a FS predecessor 

to forming walls (72725) this was changed to a SS 5 day, 

as these are plural walls, not a singular wall pour.  This 

change saved 12 WDs in the EX lower level walls, but 

only a 5wd savings to the schedule, as the CP shifted 

back to the Tunnel Install of Support System/cross 

passages, tunnel inverts, walkways and track 

foundations.

12/31/18 12/26/18
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• As a result we determined the SC date could 
potentially be brought back to Nov 6 2018.  

• The revised Critical Path was driven through the 
systems design.

Post Workshop Mitigation
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Schedule 
Activities

Mitigation 
Measure O

rd
e

r

Change to May Update --SS S.C Date 
Before

--CC S.C. 
After

Corridor 
Improvements

Reduced duration and/or 

sequencing

10

No Change #1) Act. 19802, Demo existing Pop-Outs & 

Median Curb btn NB Service Rd & CR 95thto 84th & 

20278, demo crosswalks were allowed to be concurrent 

for their 10d durations vs. FS 0.  

Change #2) Act. 25752 Demo exiting SB Service Road 

Pop-Outs & Median 59th to 48th allowed to be concurrent 

with Act. 29441, Demo existing Crosswalks & HC Ramps / 

Install Temporary 19th to 8th.

Change #3) Act. 34915, Demo Median and roadway – CR 

19th to 8th allowed to overlap with Act. 38819, Install 

Temporary Paving Median – CR - 19th to 8th .  

Change 4) Activities 38604,39199 & 39437, demo SB 

Service Rd. 19th to 8th St, then Excavate and Place base 

were all allowed to overlap somewhat changing the FS) 

to SS with lags.  

These changes moved this area off the CP and no longer 

negative float. 

11/10/18 11/6/18
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Conclusion

NetPoint helped the client to:

 Realize that the actual delays were greater than was 
admitted in the schedule

 Recognize gamesmanship played with critical path

 Acknowledge the impacts of potential change orders that 
had been discussed for months without quantification

 Collaborate with the contractor in two facilitated workshops 
to identify and plan mitigation at an unprecedented level of 
detail

 Framed the client’s ongoing dialogue with the contractor to 
meaningfully address the real causes and solutions
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NYC Transit 7- Train Extension

• 1 mile extension of 
existing subway 
line in NYC

• 1.5 miles of tunnels 
using double 
shielded TBM

• One new station at 
10th & 41st Street

• Work started in 
2007.  Revenue 
Service on Sept 13, 
2015

• NYSPE Project of 
the Year 2013

7



 Needed to brief 
President of MTACC,  
Contractor’s Senior 
Mngmt and NYCT’s 
Operations twice 
weekly 

 They wanted to 
discuss detailed 
subnets for systems 
completions and 
Startup testing 
activities
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Impetus for Use of NetPoint



MTA’s president walked 
thru the subnets line by 
line (he personally 
followed each path and 
link) with responsible 
parties to obtain status 
and discuss solutions to 
obstacles
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Over 50 Executives in the Meeting… 



The subnets were quite 
effective and a major 
management tool that 
assisted in scheduling 
Operational training and 
ultimately in getting this 
significant, complex 
project opened to 
revenue service in 
September.
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Effective Management Tool



Thank You!

Bruce M Stephan, PE, PMP
bruce@pmaconsultants.com


