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¢ Some representative unit costs were based on input from PND (pile installation, structural steel, cast-in-
place concrete), while other unit costs were extrapolated from other segmental concrete projects
(segment casting and erection),

¢ Indirect costs of Contractor’s project management, site supervision, site overhead and unallocated
resources were estimated independently based on an average estimated contract duration of 25 months in

the field. These costs were then rolled into the unit costs at an average rate of 16.5%.

6.3 Basis of Estimate

6.3.1 Overview

The estimate is developed on the basis of a single general contractor undertaking the work. We have not

identified work that would be undertaken as subcontracts.

All costs are estimated in 2004 dollars.

6.3.2  Basic Unit Costs

e Supply and install piles: $1.20/1b (reduced from PND's rate to account for separate
calculation of indirect costs)
o Concrete delivered to the site: $150/cyd

e Supply and install structural steel: $1.20/1b

6.3.3  Mohilization/Demobilization

Mobilization and demobilization includes the following elements
e Precasting yard: assumes setting up a yard with three forms each for superstructure and substructure

elements,
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o Erection equipment: transporting, assembling and commissioning an erection truss or segment
erector (the lease or purchase cost is included in the segment erection direct cost),

e Marine equipment: includes $250,000 for mobilization/demobilization of each major rig spread.

6.3.4 Bonding and Insurance

Bonding and insurance each include an allowance of 0.5% of an assumed capital cost of $150,000,000.

6.3.5 Overhead and Profit

Head office overheads, general and administration costs and profit and fee have been estimated as 10% of the

sum of the indirect and direct costs.

6.3.6  Taxes

No provision has been made for taxes.

6.3.7  Contingencies

A contingency allowance of 15% has been established to cover design development and associated scope
definition risk up to the point of Contract award and for unforeseen conditions post Contract Award. In
addition, a range of values is applied to both estimated quantities and estimated unit costs, based on a

confidence level for each item.

6.3.8  Escalation

No escalation allowance has been included in the estimate.
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6.3.9  Permits

No provision has been made for permits.

6.4 Results of Estimate

Tables 6.1 and 6.2 summarize the estimated costs for the proposed bridge and alternative configurations. A

summary of quantities and cost details are included in Appendix B.

Table 6.1 — Conceptual Cost Estimate Summary

242" Approach +

242" Approach

242' Approach +

Construction Cost Iltem 350' Main Span / + 350’ Main 350’ Main Span / All 350
Description S ha Span / Above-Water Spans
Seismic Isolation . )
Inelastic Piers
Mobilization/Demobilization,
Bonding & Insurance $11,000,000 $11,000,000 $8,900,000 $11,000,000
Substructure Costs $51,200,000 $54,100,000 $54,600,000 $58,300.000
Superstructure Costs $58,200,000 $55,900,000 $55,900,000 $63,000,000

Sub-total Direct+ Indirect
Costs

$120,400,000

$121,000,000

$119,400,000

$132,300,000

Contingency

$18,000,000

$18,000,000

$18,000,000

$20,000,000

Total

$138,400,000

$139,000,000

$137,400,000

$152,300,000

The results indicate the following:

e There is essentially no cost difference between the seismically isolated option and the inelastic option.

Both alternatives are viable solutions and can be evaluated further once a more detailed design criteria is

established. The criteria for this concept study specified an elastic response, therefore, the alternative with

isolation bearings is presented as the preferred solution.

e Using the shorter 242 ft approach spans is more cost effective than using 350 ft. spans. The shorter spans

have additional advantages: the precast segments are smaller, more manageable and thus require less

lifting capacity. This makes a greater range of marine equipment available for construction. The shorter

spans can be erected with an existing self-launching truss whereas the 350 ft. spans likely require an
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expensive purpose-built truss or the use of less productive methods such as beam and winches or a

traveling erector.

e The above-water pier option is essentially no less expensive than preferred option with in-water piers.
This is partly due to the conservative design applied at this conceptual stage: design issues that still need
to be resolved include the reliability of the exposed piles to resist ice loads and application of the concept
to the larger main piers. Savings for this option as a whole are achieved from a smaller pre-casting yard
since precast substructure elements are not required. This leaves more time available to cast the

superstructure segments thus less equipment is needed for those.

Table 6.2 — Cost Norms

. 242" Approach .
Construction Cost Item 242, Approach * + 350’ Main 242, Approach * All 350
I 350’ Main Span / 350" Main Span /
Description S . Span/ . Spans
Seismic Isolation . above-water Piers
Inelastic
Bridge Cost ($/sq. ft.) $350 $350 $350 $380
Supply/Install Pile (ea.) $191,900 $198,900 $244,900 $200,500
Bridge Pier (ea.) $1,968,500 2,080,800 $2,100,000 $2,915,000

The $350 per square foot overall bridge cost compares favorably to the cost of other large precast segmental
box girder bridges. Florida DOT reports an upper value of $300/sg. ft. Considering the extreme setting for

the proposed bridge (extreme tides, earthquakes, ice, freeze-thaw), $350/5sg. ft appears reasonable.

7. Recommendations

Recommendations for further study and further design include:

Design criteria

o Refine ice load design parameters based on local measurements,

PRE-NOI STUDY AND CONCEPTS
CONCRETE BRIDGE CONCEPT
September 24, 2004

27



Hatch Mott
MacDonald

Rl International BHdge
28 Technologies

Refine the seismic design criteria based on a two-level approach as recommended in ATC-49; review
USGS ground motions to ensure subduction earthquake ground motions are properly represented;
review risk and performance levels (e.g., risk of damage, post-earthquake functionality) used in the
AASHTO code and determine if project-specific modifications are necessary; review standard design
methods (e.g. use of plastic hinges in subduction earthquake zone, use of rubber bearings in cold climate)
to specify which are acceptable or not acceptable in the design criteria,

Evaluate present and future ship traffic and determine appropriate vessel size for ship impact loads,
Identify more details for the next iteration of the design criteria (e.g., utility requirements, aesthetic

considerations).

Bridge Concepts
Review construction equipment availability and construction methods; incorporate in the design and

costs,
Evaluate potential for locating precasting yard within Port of Anchorage property,

Revise various alternatives based on next iteration of the design criteria and develop a single optimized

solution,

Refine design of piers with more detailed consideration of construction methods and costs; develop

above-water pier concept for larger main spans,
Consider ship impact in the design of the main piers,
Evaluate environmental restrictions on design, construction methods, schedule and costs,

Review and refine cost estimates.
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