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Every Day Counts (EDC) is a state-based model to identify and
rapidly deploy proven, but underutilized innovations to shorten the
project delivery process, enhance roadway safety, reduce congestion
and improve environmental sustainability.
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_ Design-build Every Day Counts 1

— Construction Manager/General Contractor
— Planning and Environmental Linkages

Shortening — Legal Sufficiency Enhancements
Project — Expanding Programmatic Agreements
Delivery — In Lieu Fees and Mitigation Banking

— Clarifying the Scope of Preliminary Design

— Flexibilities in Right of Way

— Flexibilities in Utilities

— Enhanced Technical Assistance on EIS

— Safety Edge

— Warm Mix Asphalt

— Adaptive Single Control

— Prefabricated Bridge Elements and Systems

— Geosynthetic Reinforced Soil Integrated Bridge

Accelerate the

Deployment of

Technology and
Innovation
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EDC2

Shortening
Project
Delivery

Reducing
Construction
Time

Innovative Contracting

I

— Programmatic Agreements Il
— Locally Administered Federal-Aid Projects
— Three-Dimensional Modeling

— Intelligent Compaction

— Accelerated Bridge Construction
— Slide-In Bridge Construction
— Geosynthetic Reinforced Soll-Integrated Bridge Systems
— Prefabricated Bridge Elements and Systems (PBES)

— Design Build

— Construction Manager/General Contractor

— Alternative Technical Concepts

— High Friction Surfaces

— Intersection and Interchange Geometrics

— Geospatial Data Collaboration

— Implementing Quality Environmental Documentation

— SHRP 2 National Traffic Incident Management
Raoacnnndar TraininAo
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EDC3

Shortening
Project
Delivery

Reducing
Construction
Time

Innovative Contracting

I

3D Engineered Models: Schedule, Cost and Post-
Construction

Data-Driven Safety Analysis

e-Construction

Geosynthetic Reinforced Soil-Integrated Bridge System
(GRS-IBS)

Improving Collaboration and Quality Environmental
Documentation (eNEPA and IQED)

Improving DOT and Railroad Coordination (SHRP2 R16)

Locally Administered Federal-Aid Projects: Stakeholder
Partnering

Regional Models of Cooperation
Road Diets (Roadway Reconfiguration)
Smarter Work Zones

Ultra-High Performance Concrete Connections for
Prefabricated Bridge Elements (UHPC)
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EDC A4

Shortening
Project
Delivery

Reducing
Construction
Time

Innovative Contracting

I

— Automated Trafflc Signal Performance Measures

(ATSPMs)

— Collaborative Hydraulics: Advancing to the Next

Generation of Engineering (CHANGE)
Community Connections
Data-Driven Safety Analysis (DDSA)

e-Construction and Partnering: A Vision for the
Future

Integrating NEPA and Permitting
Pavement Preservation (When, Where, and How)

Road Weather Management — Weather Savvy
Roads

Safe Transportation for Every Pedestrian (STEP)

Ultra-High Performance Concrete Connections for
PBES

Using Data to Improve Traffic Incident Management
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Accelerated Precast Construction (APC)

X

AN o

The use of innovative scheduling, delivery, design, manufacturing
and construction methods to reduce onsite construction time and
costs, while improving safety and reducing road user impacts.
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“Every Day Counts is not about mventlng the next blg thmg It’s
about taking effective, proven and market-ready technologies and
getting them into widespread use.” (FHWA)
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Accelerated Precast Construction
Fundamentals Attributes

Reduce
Reduce Road User Impacts
Reduce Costs
Reduce Construction Time
Reduce Weather Related Time Delays

Improve
Improve Durability/Quality
Improve Work Zone Safety

Minimize
Minimize Environmental Impact
Minimize Impact to Existing Roadway Alignment
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Reduce Road User Impacts/Traffic Impacts

® Minimizes Traffic Delays
— Reduce Construction Equipment Distraction

B Minimizes Community Disruption

— Reduced Detours, Closures
— Reduced Narrow Lanes

®m Shorten Project Duration

Bridge Replacement - Missouri

Bridge Widening - Arkansas
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Reduce Costs to Society
®m Actual Costs ® Costs Due to Delays
— Reduce Costs through — Reduce Construction Time
Repetitive use — Reduce Delays in Construction Zone
— Shift from Dangerous to Safe ®m Costs Due to Accidents

Area

—
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Penetrations Eliminate [-20 Bridge Replacement — GDOT
CIP Structures Quad 12x10’ Bridge Replacement
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Reduce Onsite Construction Time

® Cast in Place vs Precast

® Critical Path
— Simultaneous Construction

m Safety (Value of Statistical Life)
— Worker Safety
— Motorists Safety

Multi-Barrel 8’x3’ RCB
Reduces onsite time

Precast Concrete Beam
(Remove from Critical Path)
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Minimize Impact to Roadway Alignment

® Reduced MOT
— Minimize Amount of Displacement
— Increased Safety

® Temporary Alignment

® Trenchless Installation
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Improve Work Zone Safety

® Motorist Safety
— Minimize Amount of Labor at Site
— Reduced Construction Presence
B Construction Worker Safety
— Reduced Time on Job Site
— Construction w/out Traffic

ey tiy
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Quad 12°x10’ RCB - Oxford, AL
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Minimize Environmental Impact

® Permitting
— Reduced Impact on
Waterways
® ROW Take
— Reduced Construction
Limits
® Reduced Utility
Relocation
— Possibly Eliminated

®

Precast Box Culvert Protects Native Trout Stream
Corridor H, US Route 48 Grant County, West Virginia

v aigrezent
267 precast boxes over 1,500 feet
Size: 10 ft x 10 ft (inside) 13 ft x 13 ft (outside)
Some buried under 300 feet of fill

poalfor the troce.
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Empower DOT/Public Works/Contractors

Stretch Budget Dollars

Provide Cost Saving Options
Increased Number of Projects
Innovative/Competitive Options
Provide Practical Options

Value Engineering

@

American Concrete Pipe Association
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Empower DOT

Curved Alignment

B L
34

[
5'x5'
Section ID Req'd X" Dimension
5 174 -
SES 1 See Detail
SEB 2 See Detail
SMH 9 See Detail
SMHRES 1 See Detail
SMHR 1 See Detall
SR3.OMHES 1 See Detail
SRO.S 7 12"
SR1.0 9 1"
SRLS 3 11/2"
S5R2.0 9 v
SR2.5 21 212"
SR3.0 10 3
SR3.5 1 312"
SR4.0 1 4
SR4.5 41/2"
SRS.0 1 5"
.
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Empower DOT

Curved Alignment
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Project Overview

Structure:

- Single precast box culvert with wall luminaires for interior lighting .

- Box measures 14.75'H x 17.0'W with 12.0' max. interior clearance.
- Architectural freatment used which consists of finted stone pattem.
- Precast arch and columns used o enhance enfrances appearance.

Proposed Construction:

- Utilized phased construction which consisted of 6 total phases.

- Proposed precast set without closing US 13 and impacting traffic.

- Two weekend road closures needed to remove the existing bridges.
- Removal of the existing bridges required majority of the project time.
- Construction went smoothly with no major problems encountered.
- Final project cost was $2,867,908.

CONCRETE PIPE WEEK
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.~ ABC Techniques:

1. Liquidated Damages assessed to the contractor if road closure went
beyond the weekend closures (Road User Costs).

2. Precast concrete culvert ufiized as opposed to a cast-in-place culvert.
a. Product can be ordered in advance.

b. Construction is simpiified.

J. Phasing of Corstuction and use of lemporary roadways alliowing for
minimum roadway closures and maintaining the trafic fiow throughout
construction.

%o, " 4. Partal dosure of US 13 during consecutive weekends for paving

N/ 5. Use of public workshops and public outreach for comments and to raise
the public's awareness.
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---------------- - Decision Makers
‘l Contractor
Jacking pit design
Selects excavation method/egquipment
ot Sl s Selects jacking equipment
Schedules operations
Lubebcasion Sockets Locasion

[ p— OWNER/ENGINEER
Intended usg o:' pipeline
- =5 Pipe inside diameter
Factors Affgg?gge Lubrication Pipeline plan and profile

Lubricant Loss to Soil
Mechanical Means—Overbore Manuracumno‘:!leglgr‘\’ga!t:
Manufactures pipe
Key Steps

Soil investigation

Shield/tunneling machine

Working shaft design

Drive lengths/jacking/friction loads/1JS
Lubrication/surface establishments
Jacking pipe
Ground movement

Cushioning Matenal DR
IAPPLICATIONS BENEFITS LIMITATIONS Plyw! Particle Board \
5/8 in, to 3/4 in. (1/2 in. min) :

Culverts Reduce construction time Good coordination
Drainage Reduce westher-reisted time Gelsys  Direction change in shafts by 9
s mains Reduce impact on roac users Friction from pipe and liners
ains Reduce environmental impact
W Red: llIPw-l y 24g
smission ductwork Can e utilized in most soil types
er replacement and new Jacking Methods
. Equip leading edge with 2 cuter or shoe to protect the pipe
Trenchless Installation exhibits many Accelerated Precast Costruction attrib- . Coating with lubricant to decrease the frictional resistance
utes. It empowers DOTs and Public Works Agencies with the ability to replace %
failing culverts and bridges in an innovative and efficient manner. Loading Conditions
. Axial due to jacking pressure applied during installation
Concrete pipelines were first jacked in 1896, Reinforced concrete pipes of . Earth and live load applied from the ground level
18 to 132 inches diameter can be installed by jacking. Microtunneling machines . Cohesive forces developed at the interface of the soil and the pipe
for smaller diameters; Tunnel boring machines for larger diameter pipe.
O e
1. Concrets Dealge Marusl, Concrwin Ppe Fving, ™X
& . Concrwts Pioe Cs

2 narwie
American Concrete Pipe Associstion concretepipe.ofg i Carractn, Ve and S| ComSat ety Sase, The Neboess Oty Sort Py A A
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Empower DOT/Contractors

SRR ARy S AN =R e " SRS

54-inch diametef reinforced‘éo_'ncrete 54 i n C h R e I n fo rce d CO n C rete P I p e

pipe jacked und

First use of tunneling method with RCP
jacking pipe in DelDOT'’s history.

Rinker Material Concrete Pipe with steel
bands and grouting ports to withstand the

anticipated 400,000 Ib. jacking load.

®

American Concrete Pipe Association
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Empower DOT/Contractors

Trenchless Installation
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Value Engineering Proposal

Submitted by Contractor
Jack & Tunnel Proposed In Lieu of Open Cut

Advantages
Cost Savings - $126,330
Reduced M.O.T. and No Lane Shifts
Increased Work Zone Safety
No Supporting of Existing Utilities Required

Work Pt Ther G

o PR vl v

Y et Blek
o
N /—\/ s
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X ]
N 4l I Exishing
Q e PR W s . 48'emP
Ig\siﬁ :
Lo FRee k4 Tasel @poibion
' CINTE Fig 12. Diagram of cxisting culvert being replaced with jacking pipe.
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Empower DOT
Pipe Jacking

Reduce

Reduce Road User Impacts

Reduce Costs

Reduce Construction Time

Reduce Weather Related Time Delays

Improve
Improve Durability/Quality

Improve Work Zone Safety

Minimize
Minimize Environmental Impact

Minimize Impact to Existing Roadway
Alignment

.-.-.what were we thll‘lklng?'

DelDOT’s failing CMPsqutlons...

Delaware’s Corrugated Metal Pipes

Facts by the numbers :

~There are approximately 1600 bridges in DelDOT's inventory, 14% are CMP’s.

- Any structure with an opening of 20 SF or more is considered a bridge in Delaware.

- 57 CMP's were found that meet the 20 SF apening requirements n the last 2 years,

- 160 CMP's were re-inventoried between 2007 ~ 2010,

- Starting in 2009, an average of 20 ~ 25 CMP's have been replaced each year.

- 238 CMP's st remain in DelDOT's bridge inventory that need to be replaced. om e
- CMP's account for approximately 72% of all structurally deficient bridges in our inventory. Heaving

Project Cost Established Methods of Project Contracting

V2 Traditional Design, Bid, Buid :
. - Design and plan set creation takes me and coordination for each bridge.
- Environmental coordination and pemitiing requires the same amount of time as complex bridges.

- Utiity,ight of way, and real estate aoquisiton require addiional e for review and coordination.
- Project advertising, bidding, and awarding takes ime.
Design-Build :

- Only need to advertise and bid once for a Design-Build Contract.

- Des«gn-&lldTeamm(edwmmﬂy r\g\(ofvaya\dmalesmpvmv/tmgvesm
- Design process is d designer work together on design.

Item Cost Established - Department s stil tasked with envionmental process and real estate acquisition.

- Design, environmental, utiity and right of way coordination sfill takes time.

V4 Open End :
Construction - Can consist of up to 25 pipe replacement locations.
- Only advertise and bid once for an Open End Contract and each pipe location becomes a work order.

- Essentially ‘fastracks” the design process but puts pressure on the support sections.

Traditional :

- Pro: New pipe, typical method and proven results.

- Con: Utiize lane closures or close road, utiity relocation and traffic / pedestrian control.

- Cumently the preferred method of construction.

Pipe Lining :

- Pro: Little to no impact to traffic or utiliies and no excavation.

- Con: Smaller hydraulic opening, limited applications and a temporary fix.

- Design consideration must be given for bends, obstructions or debris in the pipe,
construction feasibilty and inspecting the quaity of the final ining.

Pipe Jacking :

- Using new pipe to push existing old pipe.

- Pro: Litle to no impact to traffic or utiliies, no excavation and it's a new pipe.

- Con: Limited applications and currently not a typical replacement method.

- Design consideration must be given to ensure pipe hes adequate srength forjacking e
forces, any bends in the pipe, construction feasibilty as well as contractor's capabilies. 1=

@ DelDOT

BRIDBE SECTION
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Empower DOT/Contractor

Department of Transportation

KDOT I-70 jacked Reinforced Concrete Pipe

Deer Creek Culvert
Deer Creek Culvert

" pagnen dio- Reps required oneach | - inch dia. ROPs required on each side of the
® Bori d jacking RCPs the viabls H

higl:?n::‘an: seaglemens! oleo::n:r: I 1 m & rm S
|* ABC—No disruption of traffic during

teast cost compared to the other o0 | Bepyrieg @ jacking RCPs the viable methad, due b

® Forterra supplied the RCP and Jackir

Problem: Not enough waterway opening at higher flows due to the restriction Kae RGE: Trataing Sub-Lonteactne {t h-lgh cost and settlernent of I:IFIE'“'trEﬂEh installation
caused by installing the Ener on existing arch bridge causing a raise in the |*® Likely the largest bored and jacked |
backwater without the supplemental pipes highway

S ®* ABC—Mo disruption of traffic during construction,
emerican Gonorete Pipe Assacision J—— least cost compared to the other options.

* Forterra supplied the RCP and Jacking RCP: EIM was
the RCP Installing Sub-Centractor (Boring & Jacking)

® Likely the largest bored and jacked pipes for a KDOT
i Py
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Empower Public Works Department

PCPULASKICOUNTY
Precast Empowers Pulaski County Public Works

Precast Box Culvert Precast Modular Bridges
« Empowers pipe crew » Reduces road user impacts
« Increases number of projects » Reduces costs

« Improves durability and quality « Reduces construction time

of infrastructure

Mission Statement:

To improve and maintain the safety,
mobility and quality of life of the citizens
of Pulaski County by providing services
which include: planning and development
management; road, bridge and drainage
maintenance, emergency planning and
coordinating response to emergency
situation, county wide communications,
planning and maintenance of radio and
electronic equipment, timely maintenance
of vehicle and equipment fleet, and solid
waste management.

Precast Concrete Products lie at the heart
of Accelerated Precast Construction. The
Pulaski County Public Works Department in
Central Arkansas uses precast to replace
bridges economically and quickly.
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Innovative
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Empower Contractors/Owners
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Empower Contractors (6xs/8xs/75’ fill
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Deep Bury of Box Structures Along Major Canadian Highway

The Crowsnest Highway (Highway 3) in British
Columbia Canada is an east-west highway that
connects southern regions in British Columbia
and Alberta. The Ministry of Transportation and
Infrastructure is completing an improvement
project on the highway near Princeton, B.C.

The project involves re-alignment of the
highway to remove a dangerous downhill
S-curve to improve safety.

Precast box structures and headwalls were
specified in the design process to maintain the
flow of existing creeks at locations where
significant fill is required to cross a ravine.

Project Highlights:

* Creek Crossing One - 330 feet of 6-foot x S-feot
box structures,

* Creek Crossing Two - 310 feet of 8-foot x 5-foot
box structures,

* Creek Crossing Three - 250 feet of 8-feot x
5-foot box structures.

Maximum earth cover applied to the structures is
72 feet

Gasketed joints were factery Installed for a soll and
water tight joint to 13psi of water pressure.

The Langley Concrete Group acted as the Engineer
of Record for the structures providing Installation
inspection and certification for the structures.

All pre-cast products were produced In 8 Q-Cast
Certified Plant.
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. Highway 20 Partnering Benefited Everyone
IDOT Chief Engineer determined that precast bax culverts
a r n erln g would provide an acceptable risk for an accelerated
construction scheduks. Ames Construction, Hanoock amnd [DOT
worked to shape a sound construction strategy.

COHancock

Precast Innovations Accelerate Highway 20 Construction

Highway 20 Partnering Benefited Everyone
IDOT Chief Engineer determined that precast box culverts
would provide an acceptable risk for an accelerated
construction schedule. Ames Construction, Hancock and IDOT
worked to shape a sound construction strategy.

$0.10/gallon Fuel Tax
Governor Branstad signing Proclamation
declaring Concrete Pipe Week in Iowa.
In 2015 Gov. Branstad signed the fuel
tax generating $200 Million/year

LY —
» _.4‘

Precast Strateﬁy Addresses
Record Rainfal

Ames Construction offered an extensive value enolneerlrae
proposal to turn cast-in-place to precast whenever possible.
The precast strategy reduced the impact of record rainfall in
2016. Precast kept Ames on schedule.

Mitered Cambered
Largest Contract on 40-Mile Stretch Awarded Sections
Ames Construction of Minnesota won with 2 bid of $62 Million; Their :olnl:e&?slgned to close when
preference toward precast was key in winning the project. 0% setties.

Precast Barrel Accelerates construction despite cast-n-place

( 2 Precast barrel Installed in 2 days, which aliowed grading to continue during the additional
B> wo hs it took to ¢ lete cast-in-place ends.

American COncraf- Pipe Association concretepipe.org
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Accelerated Precast Construction
Box Culverts
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Accelerated Precast Construction
Box Culverts
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Accelerated Precast Construction?

The traveling public deserves it.
FHWA is promoting accelerated construction.

)

American Concrete Pipe Association



@ CONCRETE PIPE WEEK

American
Concrete Pipe |

UVA Transportation
'.‘ Training Academy

VA LTAP

MISSION

The Local Technical Assistance Program (LTAP) is sponsored by the Federal Highway Administration, the Virginia
Department of Transportation, and the University of Virginia to foster a safe, efficient, and environmentally
sound transportation system by improving the skills and knowledge of local transportation providers
through training, technical assistance, and technology transfer.

Transportation Training Academy
University of Virginia
Department of Civil and Environmental Engineering
Phone: 434-982-2897
Fax: 434-982-2856
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Plant Tours

m CP&P
— Chesapeake, VA
— Ashland, VA
— Jessup, MD
— Harrisonburg, VA
— Manassas, VA
— Salem, VA
® Permatile
— Bristol, VA
® Oldcastle
— Fredericksburg, VA
® Rinker Materials
— Frederick, MD
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