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P R O J E C T

Speaker Information

E X P E R I E N C E
Proven ability to supervise and coordinate the design and 
construction of large capital projects including bridges, buildings, 
stations, tract, and power facilities.

Russell J. Jeck, P.E.
Senior Design Engineer   |   Licensed PE in NY, CT, VA and MD

- Hudson Yards
- Verrazano Bridge
- MTA East Side Access
- Taconic Parkway over Croton Reservoir
- Yankee Stadium Station

- Harmon Rail Yard
- Moodna Viaduct
- Hudson Stations
- Hudson /Harlem Bridges
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At the end of this course, participants will be able to understand:

1. Using Midas Civil to meet and analyze structural elements to account for
1) fabrication tolerance
2) member imperfection
3) partial yielding of the cross-section
4) boundary conditions that are not fully idealized

2. Using Midas Civil to model loads on structures from excavators, cranes, 
and other construction equipment

Learning Objectives



Hudson Yards Overview



• Construction Engineering

• Part Design – Part Load Rating

• Designs of structural members for SOE’s, crane runways, 
column restraints, anchor bolts, etc.

• Comparative Engineering
– Sometimes better to show construction loads are less than design 

loads rather than providing calculations for member capacity based 
on a limited understanding of analysis assumptions that went into 
the design

– Use of shoring and cribbing to spread loads

Construction Engineering- Introduction



Two Projects in One for Tutor Perini Corporation

Construct Gateway Tunnel Extension - Amtrak

Construct “Platform” – Lower Level for Hi-Rise and Mall

Tunnel – Structural  Design  - Parsons Brinkerhoff

Platform and Overbuild – Structural Design  - Thornton Tomasetti

Hudson Yards - Introduction

Crane Engineering – Howard Shapiro and Associates



Access – Construction in an Active Railroad Yard

Hudson Yards stores trains for LIRR daily Operations – Penn Station

Strict Outage Requirements weekends and nights

Column Foundations are in between Yard Tracks – 6 ft. Clearance

Column Foundations are on Tunnel Roof

Several Column Loads are 15,000 to 30,000 kips

Hudson Yards – Challenges / Interesting Facts



Equipment - One Crane vs. Two Crane Picks
• One crane picks - cog of member to be lifted is critical
• Max 70% Capacity of Chart

Calculations - Boundary Conditions
• AASHTO and AISC formulas meant for every engineer except

for the ones that work for Contractors
• Must be aware of limitations of code formulas
• What is “K”?
• AISC Direct Analysis Method

Hudson Yards – Construction Engineering Challenges



User Defined Properties



Hudson Yards – Construction Engineering Challenges

Challenges – Structural Analysis

• Responsible for determining effects of “Equilibrium on the Deflected Shape of the Structure”

• “Structure” for Construction Engineers can mean rebar cages, standees, single beams hanging from a crane
to incomplete partially braced structures and structures during various states of demolition 

• Frequent Use of AISC Direct Analysis Method – Reduced Stiffness to Account for Partial Yielding

• Including maximum fabrication tolerances in the models

• Loads at various stages of construction or demolition

• Use of shapes that are more square than deep to account for uncertain boundary conditions

• Deflections sometimes control …. Getting deflection right with uncertain boundary conditions is the trick



Hudson Yards – Construction Engineering Challenges

Detailed examples of 
Truss and beam 
Erection calc’s

Excellent Webinar



Sliding Tower Crane



Shipping Logistics – A-frame Columns and Trusses have to be
Spliced on -site

Concrete Tunnel Roof Construction – 12 ft. thick – rebar stands 

Lifting Lugs  - Weld  must be designed to resist bending

Hudson Yards – Construction Engineering Challenges Continued

Drilled Shaft  Construction – Rebar Cage Installation – 85 ft. long



Rebar Cage Installation



Rebar Cage Installation



70 ton Caisson Core



LIRR Railroad Yard - aka Hudson Yards - Pre-construction



Utility Relocation



Secant Wall Construction



Secant Wall Construction



Secant Wall Construction



Tunnel Excavation



Tunnel Excavation



Tunnel Wall / Slab Construction



Tunnel Wall / Slab Construction



Tunnel Roof Construction



Tunnel Roof Construction



Tunnel Roof Backfilled



Plan Elevation of Truss



Truss Shop Drawing



Truss Shop Drawing



Tekla Model of Truss



Hudson Yards Truss Erection

AISC Tolerances

Apply Wind Loads 

Conservatively Use 50 p.s.f. per AASHTO



Hudson Yards Truss Erection - MIDAS Model



Hudson Yards Truss Erection

Modeling Nodes for Tolerances

Case 1 – Top and Bottom Chords both swept in same direction

64-ft64-ft

1.6 in. max.

Case 2 – Top and Bottom Chords swept in opposite directions

1.6 in. 

1.6 in. 



Hudson Yards Truss Erection

Axial Forces Case 1



Hudson Yards Truss Erection

Case 1 – Bending Moments due to Wind Loads



Hudson Yards Truss Erection

Case 1 – Truss Forces



Hudson Yards Truss Erection

Case 1 – Deflection



Hudson Yards Truss Erection



Hudson Yards Truss Erection



Hudson Yards Truss Erection

Axial Forces Case 2



Hudson Yards Truss Erection

Case 2 – Bending Moments due to Wind Loads



Hudson Yards Truss Erection

Case 2 – Truss Forces



Hudson Yards Truss Erection

Case 2 – Deflection



MIDAS Civil Advantages

Easy to Create Trusses and Modify                                                        
Nodes

Accurate Deflection Calculations

AASHTO Code Check

Easy to Apply Loads and Combinations

P-Delta and Buckling Analysis



Hudson Yards D-Node and D-Line Truss



Hudson Yards Truss Assembly Jig



Hudson Yards D-Node and D-Line Truss



Hudson Yards D-Node and D-Line Truss

Moments due to 100 mph wind

Hudson Yards D-Node and D-Line Truss



Hudson Yards D-Node and D-Line Truss

Both Sides Erected with Bracing

Hudson Yards D-Node and D-Line Truss



Hudson Yards D-Node and D-Line Truss

Both Sides Erected with Bracing

100 mph wind loads

Hudson Yards D-Node and D-Line Truss



Hudson Yards Columns

Column B-15 Lower Section



Hudson Yards Columns

Column B-15 Upper Section



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns

Column B-15 Loads and Reactions



Hudson Yards Columns

Column B-15 Moments from Wind Loads



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards Columns



Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Temp. Support Girder
To replace Pier 1

Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge

Rocker Bearing - Extended



Rocker Bearing - Extended

Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Hudson Yards 11th Ave Bridge



Crane Outrigger Loads



GBP - Crane Crawler Loads 



Crane on Bridge – Lane Loads



Factored HS20 Loads



Factored Crane Outrigger Loads



Composite Design Results



11th Avenue Bridge Deck Demolition



11th Avenue Bridge Deck Demolition

Section Properties
For  Timber Planks



11th Avenue Bridge Deck Demolition



11th Avenue Bridge Deck Demolition



11th Avenue Bridge Deck Demolition



11th Avenue Bridge Deck Demolition



11th Avenue Bridge Deck Demolition



11th Avenue Bridge Deck Demolition



11th Avenue Bridge Deck Demolition



Harlem River Lift Bridge



Harlem River Lift Bridge



Harlem River Lift Bridge

Project Introduction

Electrical Upgrades

Remove and Replace Wire Ropes

Design Work Platform



Harlem River Lift Bridge

9/20/2010



Harlem River Lift Bridge

9/20/2010



Harlem River Lift Bridge



Harlem River Lift Bridge

9/20/2010



Harlem River Lift Bridge

Top Chord of Truss

Top Chord of Truss

Top Chord of  MNR Truss

Top Chord of Truss

Work Platform for Wire Rope Removal



Harlem River Lift Bridge

W18 x 55 Beam Moments



Harlem River Lift Bridge

Cooper E80 Loading



Section Property Calculator –
Top Chord

Harlem River Lift Bridge



Harlem River Lift Bridge

Results – Truss Forces
Self-Weight + Cooper E80 Loading
End Diagonal = 2019 kips - Compression



Harlem River Lift Bridge

Results – Truss Stresses
Self-Weight + Cooper E80 Loading

End Diagonal = 20.1 ksi



Harlem River Lift Bridge



Results – Truss Deflection
Self-Weight + Cooper E80 Loading

AREMA Max = L/640

Harlem River Lift Bridge



Harlem River Lift Bridge

MNR Genesis + M4 Car Loading
with Platform Loads on Top Chord



Harlem River Lift Bridge

Results – Truss Forces
Self-Weight + MNR + Platform Loading 
End Diagonal = 980 kips - Compression



Harlem River Lift Bridge



HRLB Successful Completion



Why MIDAS for TPC?



Why MIDAS for TPC?

This ….



Why MIDAS for TPC?

Curved Girders

60 Bridges – I95-I91 New Haven Ct

Deflection Issues During Steel Erection

Modeling Issues 

Cranes on New Bridge Decks

Submittals to Designer And CDOT



Project Challenges

Traffic Volume – Outage Limitations

Access Limitations

Temporary Diaphragm Spacing

Bolt Alignment 

Shoring Towers - Jacking

Overhang brackets

Cranes on New bridge deck

Lateral Loads on Girders



CDOT – I95-I91 Replacement - New Haven Ct. Bridge



CDOT – I95-I91 Replacement - New Haven Ct. Bridge

*  Continuous Span Bridge
*  Curved Girder
* 1500 ft. Radius
* 60-ft Diaphragm Spacing

During Initial Erection
* Shown Through Stage 4



CDOT – I95-I91 Replacement - New Haven Ct. Bridge 

False-work Towers



CDOT – I95-I91 Replacement - New Haven Ct. 



CDOT – I95-I91 Replacement - New Haven Ct. 



CDOT – I95-I91 Replacement - New Haven Ct. 



CDOT – I95-I91 Replacement - New Haven Ct. 



CDOT – I95-I91 Replacement - New Haven Ct. 



Note the Deflection is ½” at the end
of the overhang. This is the maximum
that the Ironworkers can work with and still
align the holes

CDOT – I95-I91 Replacement - New Haven Ct. 



Major Axis Moments on W36 x 182 Beams

Note: Unbraced length based on Eurocode

False-work – Beam Moments

CDOT – I95-I91 Replacement - New Haven Ct. 



False-work – Code Check on Beams

CDOT – I95-I91 Replacement - New Haven Ct. 



CDOT – I95-I91 Replacement - New Haven Ct. 



CDOT – I95-I91 Replacement - New Haven Ct. 



CDOT – I95-I91 Replacement - New Haven Ct. 



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



East End Access – ML4 - SOE



CQ32 East End Access



CQ32 East End Access



CQ32 East End Access



CQ32 East End Access



CQ32 East End Access



CQ32 East End Access



CQ32 East End Access



Special Thanks

• Angela Kim, Jin Ko, and Grace An – MIDAS Civil

• Ali Catik – President Tutor Perini Corp.

• Henry Cheung Vice President Tutor Perini Corp

• Bob Cooper – General Sup’t Tutor- Perini Corp.

• Dong Chang Phd. – Asst. Chief Engineer  Tutor Perini Corp.

• Special Thanks – Terry Flynn – Vice President / Chief Engineer 
Tutor Perini Corporation
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For any additional inquiries and interest in trying out midas Civil please contact us at:

midasoft@midasuser.com

Questions?
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To receive your PDH credit send an email to the address below with the 
subject header ‘May Webinar PDH’.

jinko@midasuser.com

PDH Credit


