MEMORANDUM

State

of Alaska

Department of Transportation & Public Facilities
Statewide Design & Engineering Services Division /Bridge Section

TO: Reuben Yost
Project Manager

Southeast Regio
FROM: ard A Pratt,"P.E.

Chief Bridge Engineer
CONTACT: Elmer E. Marx, P.E.

907-465-6941
elmer.marx@alaska.gov

DATE:

BRIDGE NO:
TELEPHONE NO:
FAX NUMBER:
TEXT
TELEPHONE:

RE: Lynn Ca

June 30, 2008

2162-2171
465-2975
465-6947
465-3652

nal Highway /

Juneau Access Road

Zones 1,2and 3
SUBJECT: Pay ltem 501(7) Precast

Concrete Member cost

estimate

The Alaska DOT&PF Bridge Section prepares plans, specifications and cost estimates (PS&E)
for bridge related projects throughout the state. The Bridge Section has a complete collection of
the historic unit bid price data for bridge projects. Bridge cost data from previously constructed
projects are one of the primary tools used to estimate future bridge construction costs. Like most
other projects in the State, the bridge construction cost estimate for the Lynn Canal Highway
project was prepared using the historic bridge cost bid data.

The Lynn Canal Highway project has been experiencing construction delays. We have been
updating the bridge construction cost estimate on an annual basis. The bridge construction cost
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and including the 2008 construction season.

I Lavw s

On May 19, 2009, we received the Draft Final Report for the Juneau Access Improvements
Project prepared by FHWA Western Federal Lands Highway Division and David Evans and
Associates, Inc. The report provides an Independent Cost Estimate (ICE) that may be used for
comparison to the project cost estimate prepared by the Department. According the report
authors, the ICE was prepared from a contractor’s perspective rather than a historic unit bid price
approach. The contractor-based cost data was summartzed in the standard Department bid format
— that is, in the standard bid tab format with unit bid prices for each pay item. By presenting the
project cost in this manner, it allows us to compare the ICE values directly to our historic unit

price bid tab data.

We have reviewed the bridge related pay itemns presented ICE. In general, the bridge related unit
bid prices presented in the ICE are within reasonable [imits of the historic bid tab data. However,
the precast concrete member pay item 501(7), the decked bulb tee girders, s about 40% greater

than we would expect to see for this project.




Consistent with FHWA requirements, we collect and retain the bid tab data for the three low
project bidders. We have summarized the bid tab data for the last five years of decked bulb tee
girder bridges (including recently awarded projects for the 2009 construction season) on the
tollowing sheet. This data represents 32 bridges located throughout the state. In our office, we
estimate the girder cost as a function of girder weight. The unit cost of the girders has been
inflated to reflect 2009 dollars. Please note that the precast concrete member pay item includes
all material and labor to fabricate, transport, and install the decked bulb tee girders.

Based upon a statistical analysis of the historic bid tab data, the average unit cost of the girders is
about $0.49 per pound with a standard deviation of about $0.13 per pound. For a normal bell
curve distribution, we would expect current girder bid prices to be between $0.36 and $0.62 per
pound about 68% of the time — one standard deviation to either side of the average value — and in
fact, 68% of the values are within this range.

In preparing the bridge portion of the Engineer’s Cost Estimate, we used a unit cost of $0.45 per
pound which is about $0.04 per pound less than the average. We believe that this value is
appropriate considering past bid history and the large number of girders (about 250) that will be
purchased as part of this project. In general, projects that contained a larger number of girders
resulted in lower unit girder cost. For example, the adjusted unit bid price for the Dayville Road
Project (bridge numbers 1203-1208 on the following sheet) was about $0.34 per pound. QOur
observation has been that larger construction projects are often more competitively bid than
smaller projects and that projects with more girders experience some “economy of scale.” The

Lynn Canal Highway project is both large and includes a large number of bridge girders.

The ICE report assumes a value of about $0.63 per pound of precast girder. Based upon the
statistical analysis, we expect that the girder cost would be less than $0.63 per pound about 84%
of the time (i.e., 6% of the time the girder cost would be higher). In fact, of the five years of
adjusted historic bridge tab data, the ICE value was exceed only 12% of the time. Although the
ICE value falls within the statistical limits of the historic bid tab data, we believe that it is too

high for this project.

In preparing the bridge cost estimate, we aim for the low bidder to be lower than our cost
estimate and the second low bidder to be higher than our estimate. In a competitive bid situation,
using a value of $0.63 per pound for the precast concrete members would likely result in our cost
estimate being higher than the second low bidder.

The precast girder costs are a large portion of the total bridge cost for this project. The bridge
cost estimate is sensitive to changes in this pay item. As presented, the ICE bridge cost estimate
includes about $24.7M for the precast girders. The Department’s cost estimate includes about
$17.8M for the precast girders. The total bridge cost estimate presented in the ICE is about 24%
than the Department’s estimate. If the ICE precast girder costs were assumed to be $0.45 per
pound (the Department’s value) then the difference between the ICE bridge cost and the
Department’s bridge cost estimate is reduced to about 10% which is a reasonable value for

COmparison purposes.
Please do not hesitate to contact Elmer if you have any questions.

EEM/bm
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