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Montour Run Bridge No. 6

Accelerated Bridge Replacement

Allegheny Co. Dept. of Public Works
October 2012 — May 2013

ABC — November 21-25, 2012
Coraopolis, PA | $827,000
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 Road closure allowance: 5 days due to sole access to five local businesses

e Demolition and rebuild completed over a Thanksgiving holiday weekend

e ABC construction was the only means to meet these requirements

e Won 2013 Outstanding Highway Engineering Award from the American Society of Highway Engineers’
Pittsburgh Section
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Contractor
Staging/Area

 No real feasible alternate location for the
bridge — extensive property takes and costly
approach work
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Bridge Design: Elevation
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Bridge Design: Cross Section
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Preparation for Closure Schedule

10/15/2012
Grid Deck on
Superstructure
o
10/8/2012 10/25/2012
8/28/2012 Superstructure Concrete Q&
NTP Steel Delivered Barriers Placed @
THANKSGIVING
WEEKEND

Shop Drawing Review & Fabrication > EXPEDITED

10/9/2012 10/22/2012

Superstructure LW Concrete
Steel Assembled Deck Placed

4/5/2013 - 4/7/2013

Approach Pavement - Business Side
4/12/2012 - 4/14/2013

Approach Pavement - Trail Side
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Road Closure and ABC Schedule

5PM
Bridge Closure/
MPT Set Up
L
6PM-9PM 1PM-4PM
Superstructure 4AM-7TAM Moment Slabs
Demolition Superstructure Set Placed
O O O
7AM-2PM 1PM-4PM 8PM-12AM
Prep and Precast Abutments Guiderail
Abut Caps Placed Backfilled Placed
) @, )
11/20/2012 6 AM
Supercrane  [ULEHEEEEY ) iy ) SITGCyl 11/26/12
Daliverad 112112 Thursday - 11/22/12 Friday - 11/23/12 Saturday - 11/24/12 WPIREd Official Open
to Traffic
QO O @ Q
9PM-2AM 2PM-4AM 4PM-1PM 4PM-8PM
Partial Cure Grout Backwall Approaches
Substructure Concrete Set Graded
Demolition <
TAM-1PM
HES Concrete

Backwalls Placed
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Preparation Prior to Closure

Superstructure Framing Superstructure Grid Deck Superstructure Concrete
Deck and Barriers

FAY

An #IGONLs, Company



Day 1: Demo

Wednesday
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Day 2: Abutment Placement
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Nov

Thursday
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Day 3: Superstructure Placement

Heated Curing of HES Backwall
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Day 4: Moment Slab PIacemen
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Saturday -
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Day 5: Open to Traffic

Sunday ’ »y ‘

Completed Structure After the winter the approach was paved
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Main Street over Wampum Creek
Accelerated Bridge Replacement

PennDOT, District 11

July 2014 — September 2014
ABC : August 18 — 24, 2014
Wampum, PA | $1,686,000

Bridge closure meant a 21-mile detour for truck traffic
Project deadline was only 9 days; completed in 7
ABC Bridge Construction was the only means to meet these requirements

Won Best Project in the Prefabricated Bridge Elements and Systems category at the 2014
National Accelerated Bridge Construction Conference
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Prefabricated/ Precast Structure

Bridge length 78’

DECK MODULE 2

DECK MODULE 3

ITH BARRIER (TYP)

%/— PRECAST NINGWALL

| 2 - PRECAST APPROACH SLAB
ol S (WITH AND WITHOUT CURB) (TYP

HP 12x74
(TYP)

PRECAST BACKWALL

PRECAST CONCRETE INTEGRAL PRECAST SLEEPER SLAB

ABUTMENT PILE CAP

An il-iGOI’lusA Company


Presenter
Presentation Notes
The most economical structure and the structure with the shortest construction time was a 78’ rolled steel beam structure on integral abutments.

The superstructure consists of 3-two beam modules. A rule of thumb in designing prefabricated/precast units is to keep pick weights under 100 kips so while designing the beam modules, the goal was to limit the pick weights to this and also maintain the hydraulic opening.  We also contacted loca steel manufacturers to make sure the sizes of the beams were readily available and actually our first design included beams that were only rolled every 3 to 6 months so we changed the beams size to something that was rolled monthly so this did not hold up the onctractor.

A big factor in the weight of the deck modules was the barrier. We didn’t want to waste time in having the contractor deliver the modules to the site and then having to pour the barriers and wait for them to cure, so We determined that if we used light weight concrete in the deck and normal weight concrete in the barriers that the pick weight of the exterior modules would be approximately 118 kips.  We made sure these could be delivered to the site and because we didn’t have to wait for the extra pour, it saved us time in the field.
PennDot wanted a 3 D model added to the structure plans to show how the precast pieces would come together and they also wanted a detailed construction sequence to ensure that we had at least one way to build this project.


Typical Section

Deck Module with Deck Module with
I Attached Barrier >l Deck Module >l Attached Barrier 5]
Field Cast Ultra High
Performance

Concrete Connection

g
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oollle e
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- Architectural

Surface Treatment W36 x 170

Steel Rolled Beam Bridge width 35’ 3”
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Presenter
Presentation Notes
The beams were rolled and then delivered to the contractor. The contractor placed the deck and the barrier on the beams using conventional methods and allowed the concrete to cure prior to delivering the modules to the project site.  
Because of the 118 k pick weight, we had to do a thorough constructability analysis.  This pick weight needed a 550 Ton crane so our analysis included the layout of the modules and the crane due to its large size.  This size crane actually requires another crane to assemble, so we had to make sure there was enough ROW and room available for all the equipment.


Precast Abutment and Approach Slabs

€—Pre-Cast Wingwall

HP12x74 Pile Pre-Cast
Pile Cap
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Architectural Pre-Cast Cheekwall

Surface Treatment 27" Corrugated
Metal Pipe

Bituminous
Roadway
Approach

Leveling
Bolts

FAY Grout

An ifiGDl’lusA Company

Pre-Cast Sleeper Slab



Presenter
Presentation Notes
The substructures consisted of a precast pile cap, precast backwall, precast cheekwalls and precast wingwalls.  Because the abutments were to be integral abutments, the abutment had to be supported by piles.  Corrugated metal pipes were cast directly in the pile cap so when the pile cap was delivered to the site, it could be easily placed over the piles.  The corrugated pipes allowed for some tolerance in the driving of the piles.
you can see here that the front face of the pile caps and the front face of the wingwalls were cast with an architectural surface treatment.  



SR 288-L10 3-D Model

3-D Model prepared by Newcrete
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Presenter
Presentation Notes
Newcrete was the precast fabricator.
They prepared a 3-D model which identified interferences in the reinforcement.  
These interferences were resolved at a meeting with the entire team prior to the completion of shop drawings. This meeting expedited the shop drawing review.  
Once all the modules and precast units were completed, the contractor did a dry fit of the entire structure.  This is something that should be put in a specification.  During the dry fit of this structure, it was determined that one of the wingwalls didn’t fit correctly so it had to be poured.  It was better for the contractor to realize something like this prior to the detour.



Schedule

8/18/2014
Demo, Excavation,
6/16/2014 - 712912014 - Pile Driving
5/14/2014 - 6/18/2014 7/31/2014 ?
5/27/2014 Beams Delivered Structure Drv Fit
Rolled Beam To Newcrete y
Shop Drawing 8/20/2014
Review
Precast
Placement

6/17/2014 - 8/18/2014 -
4/20/2014 5/27/2014 71212014 8/24/2014
Let NTP (With Precast Shop Road Closed
Letter of Drawing Review

Intent

FAY
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Presenter
Presentation Notes

Let Date: April 10, 2014
NTP Date:  May 27th  (With a Letter of Intent)
Precast Shop Drawings received June 17th and approved July 2nd
Rolled Beam Shop Drawings received May 14th and accepted May 27th
Beams Delivered to Newcrete’s Shop: June16th-18th
Bridge was dry fitted at Newcrete’s Shop: July 29th-31st
The district sent a letter of intent to central office asking for these items at award time: ability to produce shop drawings, order steel beams, bearings and railing.
Bridge was supposed to be built in September-contractor was ahead of schedule.



Preparation Prior to Closure
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Presenter
Presentation Notes
also –APPROACH ROADWAY BEFORE APPROACH SLAB(BASE), B
INDER AND WEARING DONE ON LAST DAY
Started 7 days prior to closure
8 of 12 piles, drainage work,pipe placement, approach paving (base only)
Video camera pic after this slide
Work done prior to road closure:
Test Piles, 8 of 12 production piles (no restrikes)
Installed haul road
Roadwork – inlets and pipes, undercuts, subbase & base course

This work was able to be done because the bridge was restricted to one lane due to the condition of the arch (not in the original schedule) award letter of intent, 3D.




Day 1: Demo

FAY
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Presenter
Presentation Notes
Demo of the existing arch started 12:01am Monday August 18, 2014
Demo – contractor used excavators with hydraulic hammers.  Contractor was permitted 48 hours to demo and clear debris from stream. Demo was done in 15 hours(5pm) on Monday the 19th BETTTER PICS



Excavation for Abutment Cap

Monday

FAY
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Presenter
Presentation Notes
Excavation for abutment cap


Day 2: Preparation Abutments and

Slope Protection

T

19

Tuesday

Slope Protection in Front of Integral Took 3 Shifts to Set Up Crane
Abutments (Delivered on 9 Trucks)
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Presenter
Presentation Notes
Note the 8” angles – on later slide it will show the grout operation to the abutment cap.  The grout ports were located directly above the piles.  The grout was injected but did not get full bearing due to being blocked by the angles on the piles.  This was later re-grouted to correct this - after the UHPC placement to get full bearing under the pile cap.
GROUT DONE AFTER SUPER WAS PLACED?


3 cranes on the job (550 T,222 T and 100 T)
Crane rental $5000/ day, MOBE in $28,000, MOBE out $28,000
222 Ton Crane – to set up the 550 Ton Crane and drive piles
100 Ton Crane – approach and sleeper slabs
550  Ton crane was used for the deck modules and substructure pieces



: Abutment Cap Prep

' Tuesday
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Presenter
Presentation Notes
PREP BEFORE abut caps are placed

Angles on piles permit work to continue because it can carry the weight of the modules – don’t have wait for grout to cure
For the Pile Cap to the Piles:  Corrugated Metal Pipes filled with grout.  Pile cap sat on angles welded to the piles so construction could proceed without having to wait for the grout to cure Mechanical couplers and grouted splice couplers used to connect the wingwalls, cheekwalls and backwalls


Place Abutment Cap & Wing Wall
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Presenter
Presentation Notes
Abutment 2 cap being placed using the 550T crane


Abutment 2 form lined wing walls (Random Cut Stone Pattern) Light brown/tan stain



Day 3: Set Deck Mo

FAY

An ifiGOl’lusA Company



Presenter
Presentation Notes
The contractor set the beam/deck modules in 3 hours.  JMT estimated 24 hours and the contractor’s scheduled 10 hours.



Day 4: Place Sleeper/Approach Slab
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Presenter
Presentation Notes
Placement of sleeper slab/ approach slab 


Placement of approach slab
Grade 2a,set plates under leveling bolts to a point below stone,Placement of 6 mil plastic bondbreaker prior to setting the approach slabs
LOU TO FIX



Day 5: Closure Placements

o

78° | 64°

Friday

Closure pour Abutment 1 UHPC Joints
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Day 6: UHPC Joints

UHPC Concrete Add Mixtures and Ice
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Presenter
Presentation Notes
UHPC ingredients-water, water reducer(Chryso 150),workability retention agent(Chryso 100),concrete accelerator (TurboCast-650A),Fibers(Dramix)very fine half inch strands that can go thru a hyperdermic needle. Laborer did the mix in this order-water, cement/aggregate,admixtures,ice,fibers-1/2" long brown/gold color. Kyle Nachuk Retarder gives you two hours of workability because is not used, flows like pancake batter. Very expensive mix -$6000/yd. in place,$60000 Fay used two mixers, which contained 0.6 yd each and filled two buggies. Needed 480 kv. generators A float table was used a sort of slump test and to ensure there is no segregation of materials.  
When the UHPC was initially poured, there was a leak in the approach slab troughs where styrofoam had moved and where there were voids in the stone under the approach slab. Stone had to be placed to stop the leak. Backer rod or sand could be used as well. Voids were checked by sounding the top of the fiberboard pressure fines.  
Troughs are cleaned and sprayed with water prior to placement. Low end of bridge required the use of particle board on deck to keep UHPC at proper level, chimneys needed where you have low spots One thing missing on the sides of the deck and approach panels is a rough surface-this greatly improves the bond  
Void between piles
Jack Yon Superintendent for Fay



Day 6: UHPC Joints

Steel Fibers Dispensing UHPC from Mixer to Buggies
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Presenter
Presentation Notes
Fibers did clump on top of mixer arms, additional fibers were dumped to make up the difference.



Day 6: UHPC Joints

UL
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Presenter
Presentation Notes
63-69O  Desirable – actual on 1st mix 72.6O



Day 6: UHPC Joints

23 80° | 66°

Saturday

Curing Process
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Presenter
Presentation Notes
Cure picture on left - Lafarge suggested a 120 degree field cure of the UHPC – contractor used ground heaters and blankets.  We backed the 120 down to 110, 100 and 90 degrees each hour then blankets were removed - after the 24 hours initial cure.



Day 7: Bridge Completion

Approach Paving Line painting and guiderail installation
Opened to Traffic at 10:30pm

FAY
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Presenter
Presentation Notes
Binder and wearing course paving on Sunday. Note: ground heater hose still on UHPC joints but heat was backed down. ,Bridge was opened at 10:30 pm on 8/24/14


paving binder and top course of asphalt, line painting and guiderail installation – opened at 10:30 PM.



Epoxy Overlay
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Presenter
Presentation Notes
Concrete had to cure f0r 28 days prior to placing an epoxy overlay.
During this time, the barriers and the substructures were stained.
The contractor was given one weekend starting on Friday at 9 pm and they had to be done by Monday morning by 6 am.  They finished Sunday morning and traffic was moving on the completed bridge by 8 am.



Any Questions?
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Presenter
Presentation Notes
Per FHWA ABC Manual (Publication No. HIF-12-013): “Smaller projects can be expected to cost between 20% to 30% more than conventional construction.”
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