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Manager

ARA — Pavement Design




UDOT Progressive Design-Build

First UDOT PDB project

UDOT has used PDB three
additional times

Considering additional projects
for PDB

Single Step Selection similar to
CMGC

Multiple Cost Estimates
Independent Cost Estimate

Multiple Phases

e Phase 1 — Preconstruction
* Phase 2 — Design-Build

Why PDB?

 Reduces overall project delivery
schedule

» Reduces risk for the owner and
design-builder

 Improves collaboration between the
owner and design-builder.

* Provides more flexibility in meeting
the project goals.

e Owner-controlled, contractor-involved
scoping



DB vs PDB

Months|1|2|3|4|5|6 10 11|12|13|14|15|16|17|18|19|20| 23|24|25|26|27|

$120M (Bangerter 3) ~ 21 Total Months - Poniss

Legend

$156M (Bangerter 4) ~ 17 Total Months ‘ @ = Construction NTP

Program Management Phase

Procurement Phase

$110M (I-15 NB) ~ 19 Total Months Design Phase

Program Management &
Contract Development

$135M (I-15 SB) ~ 19 Total Months
$275M (I-15 Tech Corridor) ~ 21 Total Months

$120M (I-15 The Point) ~ 17 Total Months

¢

>$500M (West Davis Corridor) ~ 26 Total Months
( (2 mos) ‘

(5 mos)

$489M (US-89 PDB) ~ 12 Total Months Program Management & EStimatEd Sched U Ie SaVi ngS:

Contract Development (9.5 mos)

8 months
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PDB VALUE
ADDED

* |nnovation and creativity due to
loosely defined scope

 Release of early packages

e Risk reduction through focused
geotechnical investigations

 Feasible MOT plan that reduced local
road and highway traffic impacts

 Construction Quality Management
Plan approved prior to DB Contract

e Utilization of existing materials

@ Horrocks.



PDB VALUE
ADDED

* Unconstrained dialogue to
explore innovative concepts

* Public Trust

* No Surprises
 Contractually
* Publicly

* Contractor/Designer are
involved in contract creation

 Developing PDB Delivery for
UDOT

@ Horrocks.



UDOT Project Goals

Preconstruction Goals Construction Goals

* Develop a sound, context- * Minimize stakeholder impacts.

sensitive design that

maximizes project benefits

within the available budget.  Create an accurate construction
schedule and meet or exceed all
schedule commitments.
Develop a strategic project

delivery approach.
* Provide a quality finished product.

Optimize the use of the
Progressive Design-Build
process
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Project Team Core Values
and Strategic Initiatives

y CORE VALUES STRATEGIC INITIATIVES
Trust Design & Build the correct project at the right time and for the best value

Safety Foster community acceptance and minimize Stakeholder Impacts

Integrity Develop a strategic project delivery approach that optimizes the value of Progressive Design
Fiscal Responsibility Build to the Project and the Industry

Passion Create an accurate construction schedule and meet or exceed all schedule commitments

Public Responsiveness Develop and provide education, knowledge sharing and mentoring opportunities for both
Dedication UDOT and OHC




L84

Project Scope

e 9.7 Miles

Great Salt
Lake

4 New Interchanges

2 New Grade
Separated Crossings

* 3 Pedestrian
Undercrossing

* 1 Superstructure
Replacement

_[ Sevier
I Lake

e 1 Utility Bridge

Gordon : \
Avenue e New Surface Street |
: Connections to the
Interchanges

e Additional Lane of
Travel in each
Direction

Lake ‘
Powell ‘




Project Benefits

* Increased Safety
 Additional Lanes

* Reduced
Congestion

e Minimize Cost &
Schedule

@ Horrocks.
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STRUCTURES ON
Bair Creek Bridge
Pedestrian
THE PROJ ECT
Bridges & Box Culverts(see figure) 3
|
Walls |
* 4 Cast-in-Place Retaining Walls ~
10 MSE Retaining Walls 2
. . A
5 Ground Anchor Retaining Walls 2 N
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-
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ok Bridge
8 Full Span il Yorks 22
]
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2 Oak Hills Dr.
: ) 5 Brid
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il W
2 VMS
E Gentilg 3%
E Holmes Crestwood
':E Creek Bridge Drive Bridge
3
% 400 North
o Bridge
-85 e E200N"
Kaysville
Bair Creek Nichol Road
Pedestrian Bridge @ Horrocks.
Crossing




Welded Plate Steel
Girders

*  US-89 over Weber
River Superstructure
Replacement

*  Holmes Creek Utility
Bridge

@ Horrocks.

Precast/Prestressed
Bulb Tee Girders

UBT34 (UDOT Shape)
Six Bridges over US-89

Box Culverts

Three Pedestrian
Crossings under US-89

Retaining Walls

Single Stage MSE
Walls

Soil Nail Walls
Ground Anchor Walls
CIP Concrete Walls

Precast Concrete Post
and Panel
Retaining/Noise Walls

Gabion Basket Wall

Sign Structures

8 Full Span
5 Butterfly
7 Cantilever

2 VMS



16” Holly Energy
Petroleum Pipeline

* Uncertainty of Location
when Deep

* High Cost to Relocate

Developing Project
Scope
*  Project Budget

(Cadillac Escalade vs
Ford Focus)

@ Horrocks.

Varying Soil
Conditions

* QGranular
* Soft Clays
* Rock and Boulders

Seismic Criteria

*  Proximity of the
Wasatch Fault

Aesthetics
*  UPRR Requirements

e No Falsework or
Shoring at UPRR

Maintenance of
Traffic

* Replacing At-Grade
Intersection with
Grade-Separated
Interchanges

Multiple Roadway
Design Alternatives
Reconsidered

* Over/Under Analysis
and Cost Estimating

* Cost Difference

* Public Opinion

New PDB Process

What is needed for
Type Selection
Reports?

Contract Development
of Performance
Specifications

Approval of Innovative
Solution not Consistent
with Typical Details
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Preliminary Design Process

ku wdot.utah.gov

PROGRESSIVE DESIGN-BUILD STRUCTURE TYPE SELECTION
REPORT

Structure No.: F-907

Location: Gordon Avenue over US-89; Layton UT
Project Name: US-89; Farmington to |-84

Project Number: S-0089(406)398

Project Pin: 13821

Prepared by:
Ben Nelson
(801)-763-5100

benn@horrocks.com
June 2019



Cost Estimating

Design-Builder completed four
estimates.

l.

Prelimimary Oginion of Probable
Construction Cost (OPCC)

 Based on the Environmental
Design

* Provide the project team with an
initial baseline cost

* Square Foot Bridge & Wall Cost

Construction Proposal and Pricing

(CPP1)

*  30%Design

« Based on Preliminary S&Ls and
estimated bridge quantities

CPP2

* 60%Design

« Based on approved S&Ls and
estimated bridge quantities

CPP2.1

2 Ugd.a_ted CPP2 to incorporate
additional changes



n D men Design-Build Request for Proposal
CO tAGT LoeuIIneme (RFP) was revised to be Basis of

Design and Construction (BDC)
* Contract
 Performance Specifications

= Based on proposed scope
and 30%to 60%design

* Contract Drawings
* Included approved S&Ls
* Special Provisions

Alternate Technical Concept (ATC)
became a Progressive Concept
Evaluation (PCE)

* Team Design and Construction
Innovations
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Innovations

Approach
Slab

Semi-integral Abutment on Sioeper b

Spread Footing™

1/4" AMPLITUDE ROUGHENED
TROWEL SURFACE TROWEL

SMOOTH € GIRDER SMOOTH
Finished Wall SURFACE SURFACE

Facing

3-212"

1" CHAMFER,
TYP

TYPICAL SEC
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Gordon Avenue Bridge

1576 3/8°(-)
G BRG TO G BRG
740 1/8°(+) 836 1/4"(-)
* Layout e
GRAFFITI PROTECTION COVER

OUTSIDE OF EXTERIOR
BRG ABUT #1 GIRDERS ONLY § BRG ABUT #3
FIXED FIXED FIXED

* Two-Span Prestressed Concrete Girders
* UBT34 Girders

WINGWALL

APPROACH —,
SLAB

SLEEPER —

» Constraints e ——mrt e Hel g
o . . = bRILLED SHAFT, TvE — | A ' / 20 WAL R959G
* Avoid impacts to petroleum pipeline . | . (S0 NAL)

* Construct foundation in dense soil with large boulders

3 LANES AT
.. [SHLOR 12‘-0'N =360 120 = 360"
> Minimize the structure de |9 th . 16" BARRIER  2-0° BARRIER 20" BARRIER 115" BARRIER

2-37/8"
MIN

* Type Selection ELEVATION

NORMALTO US-89

* Single Span (Steel and Prestressed Girders Evaluated)
* Two-Span (Steeland Prestressed Girders Evaluated)

* Foundation
 Abutments - 3'-0"diameter drilled shaft
e Bents — 6'-0"diameter drilled shaft

VERHANG.

DRLED SHAFT, TYP <‘|
- N

SECTION THROUGH STRUCTURE
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Opportunities for Solutions

5% Damping

S
S
I
T——
S —

\ ol r \
P N .-.', ¢\ \ Ey)
f.,}ﬂ\,(_ -t} Kayswlle gt b

Period (s)

e=i== Horizontal UHS, DSHA (Weber Segment, 50th Percentile, Site-specific Vs30) - n . ,r s

f‘

= &l= Vertical UHS, DSHA (Weber Segment, 50th Percentile, Site-specific Vs30) LEGEND

"* Flanned Interchanges Nicholls Road over U520
&= |JSGS Quartenary Fault & Fold Database (2006) Fruit Fiights
= = Horizontal UHS, PHSA (3PE75, Standardized Shape, Site Class D) = USGS Fault Source Mapping (NSHM 2014) '

e Horizontal UHS, PHSA (7PE75, Standardized Shape, Site Class D)




Opportunitie s for Solutions Seismic Analysis and Design

Response Spectrum Analysis including
Vertical Response Spectrum

Additional vertical check using the
Caltrans method

Designed and Detailed using the AASHTO
Guidelines for LRFD Seismic Bridge
Design



ADVANTAGES OF
PDB

Open Communication

* layall you cards on the table

Developing the Performance
Specifications as a Team

Vet and Discuss Contractor
Preferences before Construction

Additional Field Investigation

Ideal for Complex Jobs

AWV Keeping Utah Moving

Better Understanding of
Construction Schedule

Contractor and ICE do the
Estimating

@ Horrocks.
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