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Project Summary

 Replace 70 year old
existing bridge

* Limited time for
bridge closure

« Signature arch span
explosive demolition
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Project Outline

* Project Introduction

 Demo Sequence

« Unit1 Demo - TPG

 Unit 2, 3, & 4 Deck Demo

 Unit 2 & 3 Demo - Steel Plate Girder
 Unit4 Demo - Tied Arch

 Current Status
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Project Team

* Owner: Missouri Department of
Transportation

* Contractor: Massman / Clarkson JV
« Explosive Contractor: Veit & Co.
« Demolition Engineer: Genesis Structures

W\ MASSMAN CLARKSON ‘
; /V\ CONSTRUCTIDI:thﬁ.T VE;)TNUS;EUCTION COMPANY GEN ESl}S

STRUCTURES
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Project Timeline

 Original Bridge Constructed: 1956

« Contract Awarded: 2021

* Begin Construction: 2021

* Demo Design Plans Complete: 2023/2024
 Demo Complete: 2025
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Project Scope
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Existing Bridge — Unit 1 (TPG
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Existing Bridge — Units 2 & 3
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Existing Bridge — Unit 4
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Project Outline

Project Introduction

Demo Sequence

« Unit1 Demo - TPG

 Unit 2, 3, & 4 Deck Demo

 Unit 2 & 3 Demo - Steel Plate Girder
 Unit4 Demo - Tied Arch

 Current Status
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Demolition

NEW NB BRIDGE

NEW SB BRIDGE [~ v,

INTERNATIONAL BRIDGE CONFERENCE 2025

S quence

="
-

OLD
BRIDGE

TIE-IN TO EXISTING
STREETS

NORTH BOUND TRAFFIC
HAD TO BE MAINTAINED
SOUTH BOUND TRAFFIC
CLOSURE FOR 616 DAYS
RAILROADS



Demolition Sequence
Phase O

o |
BRIDGE
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Demolition Sequence
Phase 1

NEW SB BRIDGE |~ ] T NewnBBRIDGE |

'y

INTERNATIONAL BRIDGE CONFERENCE 2025



Demolition Sequence
Phase 1
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Demolition Sequence
Phase 2
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Demolition Sequence
| Pas 2
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Demolition Sequence
Phase 3
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Demolition Sequence
Phase 3
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Project Outline

Project Introduction

Demo Sequence

Unit 1 Demo - TPG

 Unit 2, 3, & 4 Deck Demo

 Unit 2 & 3 Demo - Steel Plate Girder
 Unit4 Demo - Tied Arch

 Current Status
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Existing Bridge — Unit 1 (TPG
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Existing Bridge — Unit 1 (TPG

« NB Demolished at
oo [ later phase

jw FoarT
S i - ¢ Curved Through-Plate

e I+ 8L00 CG?J € Light Srandardz)
= L

n
5fa 2+75 ,J' !
& Bearing, S£ Abutment ! - I r e r
/- Radial Line i3 L Lo
Ste I+ 8300 g |
-
y I
s cfgdﬁ‘
 Beves full h
=y Rodius« 6=~ gy o0 Fafes she

78 Counpersunk rivety:
owtsice row ol

j_/‘t_f—r ¢ 64~ FRAMING PLAN N
Scale: g PO* “3

INTERNATIONAL BRIDGE CONFERENCE 2025



Existing Bridge — Unit 1 (TPG)




Existing Bridge — Unit 1 (TPG)

* Flexural Connectivity
to between concrete
deck and girder
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Existing Bridge — Unit 1 (TPG)

* Flexural Connectivity
_ to between concrete
S deck and girder

e « Concrete deck at
et interface with Girder
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Existing Bridge — Unit 1 (TPG)

* Flexural Connectivity
to between concrete
deck and girder

* Welded reinforcing
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Existing Bridge — Unit 1 (TPG)

* Flexural Connectivity
_ to between concrete
o deck and girder

< i o » Represented by

W, (L frame connection at
each vertical stiffener

{ )Y€ Girder
TYPICAL GIRDER SECTION
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Existing Bridge — Unit 1 (TPG

) Stiffener
Girder Web L/_

gl

<+«——Deck Surface
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Existing Bridge — U

nit 1 (TPG

Scale: 1: 116.02

Zoom: 79.7194

Eye: (-0.36724", -0.7997", 0.474989")
Nonlinear analysis

Analysis: Analysis 14

Loadcase: 24:Excavator1, 2:Increment 2

Results file: 1214_NBU1Demo_2Girder_LMB_022924~Analysis 14.mys

Excavator loading is shown in
each stage image to illustrate
assumed position.
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Existing Bridge — Unit 1 (TPG

022924~Analysis 14.mys End floorbeam to
remain to brace girder

!

AR T
"Orange Highlighted"

Remaining concrete

Keep tracks 10' from deck
free edge (conservatively
evaluated at 8')
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xisting Bridge — Unit 1 (TPG
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Existing Bridge — Unit 1 (TPG

Scale: 1: 116.02

Zoom: 79.7194

Eye: (-0.36724", -0.7997", 0.474989")

Nonlinear analysis

Analysis: Analysis 14

Loadcase: 27:Excavator4, 5:Increment 5

Results file: 1214_NBU1Demo_2Girder_LMB_022924~Analysis 14.mys
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Existing Bridge — Unit

TPG

Scale: 1: 116.02

Zoom: 79.7194

Eye: (-0.36724", -0.7997", 0.474989")

Nonlinear analysis

Analysis: Analysis 14

Loadcase: 28:Excavator5, 6:Increment 6

Results file: 1214_NBU1Demo_2Girder_LMB_022924~Analysis 14.mys

>

>
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Existing Bridge — Unit 1 (TPG

Analysis Analysis 14

Loadcase: 25 Excavator2, 3:Increment 3

Results file. 1214_NBU1Demo_2Girder_LMB_022924~Analysis 14.mys
Entity: Force/Moment - Thick Shell

Component: Mx (Units: kip.infin)

-30.0
200
100

00
= 00
200
300
400
500

Maximum 71733 at node 3614 of element 3840
Minimum -33 6419 at node 3598 of element 3822

\—Max. Bending in Slab

Sc]
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Existing Bridge — Unit 1 (TPG

Scale 1 116.02

Zoom 656516

Eye. (0.218008", 0.842673". 0 491803°)

Eigervalue anayss

Analysis: Analysis 14 Excé

Loadcase 50 Excavatord (Copy), 50.Mode 1 Load Factor = § 04557
Results e 1214 _NBU1Demo_2Grder LMB_022924-Analysis 14 Excd mys
Eigeovalue: 0 801806

Load tactor: 5 04557

Ampilification factor 1 24718

Eror norme 6 5754566

Maximum displacement 1,05070" at node 7007

Deformation exaggeration 200

INTERNATIONAL BRIDGE CONFERENCE 2025

Scale: 1: 116.02

Zoom: 656516

Eye: (-0.218005", -0.842973", 0.491803")

Eigenvalue analysis

Analysis: Analysis 14 Exc5

Loadcase: 53:Excavator5 (Copy), 53:Mode 1 Load Factor = 3.16812
Results file: 1214_NBU1Demo_2Girder_LMB_022924~Analysis 14 Exc5.mys
Eigenvalue: 0684355

Load factor: 3.16812

Amplification factor: 1.46123

Error norm: 8.06851E-9

Maximum displacement 1,06488" at node 6966

Deformation exaggeration: 20.0

Concrete deck has been completely

removed and end lateral brace
members are installed.




Existing Bridge — Unit 1 (TPG
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Existing Bridge — Unit 1 (TPG

INTERNATIONAL BRIDGE CONFERENCE 2025



xisting Bridge — Unit 1 (TPG
%
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Existing Bridge — Unit 1 (TPG
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Project Outline

* Project Introduction

 Demo Sequence

 Unit 1 Demo - TPG

 Unit 2, 3, & 4 Deck Demo

 Unit 2 & 3 Demo - Steel Plate Girder
 Unit4 Demo - Tied Arch

 Current Status
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Unit 2,3, & 4 Deck Demo

« Conventional Deck
Demo Methods

— Hydraulic Hammer

W’ \\ s fleT

T ——
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Unit 2,3, & 4 Deck Demo

« Conventional Deck
Demo Methods

— Hydraulic Hammer
— Saw Cut & Slab Crab
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Unit 2,3, & 4 Deck Demo

B Lo ,
X T . an curb prior to
ations (see Note 3)

irder
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Unit 2,3, & 4 Deck Demo
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Unit 2,3, & 4 Deck Demo
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Unit 2,3, & 4 Deck Demo
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Unit 2,3, & 4 Deck Demo
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Project Outline
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Unit 2 & 3 Girder Removal

 Conventional Girder
Removal Methods

— Single Girder Picks
— Paired Girder Picks
— Inclined Rigging
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Unit 2 & 3 Girder Removal

Cantractor shall ensure rigging
remains an the pipe soflener

4" X-Strong Pipe

Cut "window" (slotted around flange)

Existing Diaphragm

[beyond rigging location)

AN

4" ¥-Strong Pipe

$
(slotted around web) %
§
e
:
:
:
' |
‘ ]l ‘Jr_il Culline
[ + 1.0
/T GIRDER RIGGING DETAIL I SECTION
o o/

INTERNATIONAL BRIDGE CONFERENCE 2025



Unit 2 & 3 Girder Removal
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Unit 2 & 3 Girder Removal
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Unit 2 & 3 Girder Removal
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Unit 2 & 3 Girder Removal
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Unit 2 & 3 Girder Removal
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Unit 2 & 3 Girder Removal




Project Outline

* Project Introduction

 Demo Sequence

« Unit1 Demo - TPG

 Unit 2, 3, & 4 Deck Demo

 Unit 2 & 3 Demo - Steel Plate Girder
 Unit4 Demo - Tied Arch

 Current Status

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN



Main Span Demo
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ain Span Demo
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Span 13: Pre-Cut Layout
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Pre-Cut Section: Main Arch

Original Section Pre-Cut Section
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Pre-Cut Section: Main Arch




L i n ea r S h a p e C h a rg e Explosives Contractor: Veit

LSC Supplier: AES

o

Core Load
Grains/Foot*

ptimum
In.)

0
i0
0
0
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COE Levee Wall

®
186'-8§" 935§
Seg. 1 Seg 0
U6 U u .
= ——pe _ U3

Core of Engineers Levee Wall
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OE Levee Wall
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Temporary Works

* Temporary Bent

* Temporary Post

« Uplift Restraint

 Arch Member Eval “—F

Temporary Post L
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Temporary Bent [— - < Fi*
Uplift —
Core of Engineers Levee Wall Restraint




Dynamic Analysis Model

* |nstantaneous Loss of Mass
* Remaining Structure Dynamic Response
» Lusas Transient Dynamic Analysis
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Dynamic Analysis Model

« Natural Frequency
(1t & 2"d Mode)

¢ Raylelgh Damplng Young's modulus R 29’\%?;8 S
Constants (Mass & o oty oms
Coefficient of thermal expansion | 6566

Stiffness)
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Dynamic Analysis Model

« Concrete Column w/
Soil Interaction

— Contact Spring
Stiffness = 2200 Kii

« Uplift Restraint
System

— Lift-Off Spring
Stiffness = 115 Kl
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Temporary Bent

w2
\ =
" \_\
/ = S
\ / / = = ~
‘ = | ==
L2' <
\ = | / I
\ ~ / e
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\ Temporary Post, see
\ sheet 304 for details \
— — — N |
— = —
— < !
= — — . §
| L
Temporary Bept COE Floodwall =
© Pier4

Tie Down Lashing 4
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Temporary Bent Design

« Column Design

* Footing Design

* Local Truss ‘37 1
i

« Uplift Restraint

Evaluation j -
)
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Temporary Bent Demand

Graph13

B30 | - 2 - b = = m1= £ & - I e~ ————————————————— e ettt e - - - - - - - = = = e = = § = = LA s 4 s oo

-++——— Max Compressive Demand = 490 kip

At-Rest Compressive Demand = 165 kip

Reaction (kip)

Max Uplift Demand = 20 kip i Time (sec) 2 sec
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Temporary Bent Photos
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Temporary Pos

Temporary Post, see
sheet 304 for details

Temporary Bent — COE Floodwall

Tie Down Lashi © Pier4
ie Down Lashing \

—
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Temporary Post

LUSAS
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%

3. Wire Rope Hangers Removed

| L [ | PR
4. Temporary Post Installed

1. Temporary
Bent Installed

2. Shim
Tight




Temporary Post

« Column Design
« Upper Connection
« Lower Connection

e Local Truss
Evaluation
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Temporary Post Demand

Graphd
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Temporary Post Length
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Temporary Post Length
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Temporary Post Connections

Temporary Post
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Temporary Post Connections
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Pier 4 Bearing Restraint

Temporary Post, see
sheet 304 for details

A
= 1%
Temporary Bent COE Floodwall g
Tie Down Lach ’,,f ¢ Pier4
/¢ Down Lashing —___ |
-
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Pier 4 Bearing Restraint

Graph14
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Pier 4 Bearing Restraint
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Pier 4 Bearing Restraint
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Pier 4 Bearing Restraint
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russ Evaluation
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MASSMAN

CONSTRUCTION CO.

CIARKSON

CONSTRUCTION COMPANY

A JOINT VENTURE
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Span 13 Post Blast
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Piecewise Truss Removal




Span 11: Pre-Cut Layout
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Span 11 Blast Video

MASSMAN

CLARKSON BRLE U169

A JOINT VENTURE rMADOT K! :
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Span 11 Post Blast
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Project Outline

* Project Introduction

 Demo Sequence

« Unit1 Demo - TPG

 Unit 2, 3, & 4 Deck Demo

 Unit 2 & 3 Demo - Steel Plate Girder
 Unit4 Demo - Tied Arch

 Current Status
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Current Status
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Questions?
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