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1. INTRODUCTION

1.1 BACKGROUND

Project cost estimates play a crucia role in development of construction projects. The cost
estimates are continuously updated in each phase of the project development as new information
becomes available. The Engineer’s Estimate is the final estimate prepared by the state agencies
in the Plan, Specifications, and Estimate (PS&E) phase. This estimate is particularly important
because the state agency uses it to compare the estimated cost with contractor bid prices and
allocate funds for construction.

The two important inputs in developing accurate estimates are historical data and market
conditions as identified by Anderson et a. 2007. Historica data are generaly used in two
different forms. The first form of historical data is unit costs from recent projects. These unit
costs reflect bid pricing for items related to past projects that are relevant to project being
estimated. The second form of historical data is related to production rates and crew sizes,
material pricing, construction equipment pricing, which are marked up with contractor overhead
and profit. Both forms of historical data need to be adjusted to market conditions specific to the
project. Based on this information, the estimator selects unit costs for each line item in the
Engineer’s Estimate. This can be a challenge, as it requires the estimator to have sufficient
knowledge of historical cost data, current project conditions and characteristics, and how to
adjust these historical datafor the current project estimate.

Estimators rely on two basic techniques to prepare the estimates. Historical Bid-Based
Estimating and Cost-Based Estimating. Both techniques rely on historical data, although the
type of historical data varies.

Historica Bid-Based Estimating creates cost estimates from historic bid prices. This is a
relatively ssmple, straightforward, and quick technique to use. Once the quantities are determined
from the project plans, the estimator matches those quantities to appropriate historical unit
prices. The state agencies generate historical unit prices by systematically compiling bid data
from past project lettings. An important decision to be made when using this approach is the
number of bids from each project that should be included in the data. This number varies anong
state agencies with some using only the lowest bid from each project and others using the two or
three lowest bids. Some agencies use al the bids from the project. The adjustment to historical
unit prices rests upon the engineering judgment and experience of the estimator.

Cost-Based Estimating is a type of estimation based on knowledge about the construction
methods, supply systems, labor markets, and productivity specific to the area where the work is
being performed. This approach is more complex and time consuming than bid-based as the
estimator must conceptualize the whole construction process in order to prepare the estimates.
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State highway agencies utilize computer systems to assist them in developing estimates. This can
range from a simple Excel spreadsheet to sophisticated computer systems like Trns*port®
System. The estimator should be familiar with the available resources and have knowledge of
construction process. All these elements are necessary for devel oping an accurate cost estimate.

1.2 PROBLEM DESCRIPTION

Cost estimating occurs repeatedly throughout the project stages involved in the project
development process. The use of Historica Bid-Based or Cost-Based estimating technique
depends on the project phase and the level of project scope information available. Historical cost
data that support the preparation of estimation also vary based on the estimating techniques.
Historical bid prices are often used when preparing cost estimates. At the PS&E phase, bid
pricing is the most common approach, athough some State Highway Agencies (SHAS) use
production rates, crew sizes, labor wage rates, material costs, and equipment costs to build a unit
price for thelr Engineers’ Estimates. Historical bid prices are more frequently used for estimates
prepared in the scoping and design phases. In the planning phase, estimators often use historical
unit prices to develop average lane mile costs for planning estimates.

The effectiveness of both techniques is a function of the historical cost data available to support
the two estimating techniques. This synthesis tries to address the problem of the lack of
systematic methodology to analyze and develop unit costs for construction and maintenance
projects. If such a systematic approach is not defined, estimators will spend considerable time
searching databases for unit costs. Furthermore, having a standard approach that includes
keeping the historical unit costs current will aid the estimator in making more consistent and
accurate estimates.

1.3 OBJECTIVES

The objective of this synthesis is to explore the current practices in determining the unit costs
based on historical bids and/or historical production rates, crew sizes, equipments and material
costs. The processes and procedures SHASs utilize will be compared with TxDOT practices and
procedures. The comparison will form a basis from which recommendations are provided to
TxDOT.



2. LITERATURE REVIEW

Project cost estimation plays an integral part in the development of any construction project. The
estimation process begins as early as the planning phase with a preparation of planning-level, or
conceptual, estimates. As more details of the project become available, the estimates become
more detailed. Conceptua estimates become design-level estimates and progress further to
become the Engineer’s Estimate. This estimate is used as a baseline estimate against which the
bids submitted by the contractors are compared and awarded. Every estimate typically consists of
the different types of work in the project, its associated quantity, and the cost. The purpose of the
synthesisisto identify the process involved in devel oping the unit cost for each item of work.

The review of literature showed that there is no single approach to developing construction unit
costs. Typically SHAs have developed their own process for preparing their project estimates,
tallor made to suit their requirements. As a result, highway construction projects employ a
number of estimating procedures.

A number of studies have investigated techniques used for cost estimation. The most common
estimating technique reported is the historical bid-based estimation. According to AASHTO's
Technical Committee on Cost Estimating (TCCE) publication (2007), historical bid-based
estimation is a method of developing estimates using data from the unit cost database. The unit
cost database is a repository of the costs associated with all standard items of work taken from
the previously awarded contracts or bids. This database stores information in a suitable format to
aid the estimator in preparing cost estimates for highway projects. The unit price from this
database is adjusted to reflect the specific project/location (geographic) conditions.

Cost-Based Estimating is an estimation technique also used by SHASs but with less frequency.
This method is used in developing project estimates using a production rate and the cost
associated with labor, materials, and construction equipment. By estimating the cost of each
component required to complete the work together with a contractor’s profit and overhead, SHAs
develop an estimated unit price for the work. This method also takes into account the unique
character of the projects, geographical location, market factors, and volatility of material prices.
Cost-based estimation is mainly used in preparing the Engineer’s Estimate, as this method can
provide a more accurate and defendabl e cost to support the decision for contract award/rejection.

In addition to bid-based estimation and cost-based estimation, SHAS use Parametric Estimation
early in project development. Parametric estimation, as defined in Washington State Department
of Transportation’s (WSDOT) Cost Estimation Manual, is a method to estimate the cost of a
project or a part of a project based on one or more project parameters. Historical bid data are
used to define the cost of a typical transportation facility segment, such as cost per lane mile,
cost per interchange, or cost per square foot. SHAs can aso use historical percentages to
estimate project segments based on major project parameters. These methods are often used in
early estimating, such as planning and scoping.
3



2.1 ESTIMATING GUIDELINES

Agencies maintaining guidelines on cost estimating have outlined the factors that estimators need
to consider when determining the unit prices for various line items. The common factors
identified in the estimation manuals of Utah Department of Transportation (UDOT), Virginia
Department of Transportation (VDOT) and Pennsylvania Department of Transportation
(PennDOT) are:

e Project location,

e Project size,

e Quantity of materias,

e Timeof year,

e Current market conditions,

e Constructahility,

e Price-volatile materials,

e Seguence of construction,

e Contractor's familiarity of process,

¢ Risksto contractors, and

e Inflation.
Even though availability of guidelines and manuals on cost estimating ensure better estimates, in
order to increase the accuracy of the estimates, as suggested by De la Garza (1991), the estimator
must have a strong knowledge of costs as well as implicit design knowledge. The design
knowledge insures that all components of work are included in the estimates. Without knowledge

of the construction methodologies, the estimator may not realize that each component has its
own associated cost that may have a significant impact on the final estimate.

Estimating guidelines available for WSDOT, UDOT, and PennDOT outline the steps involved in
preparing estimates in each of the project development phases. The four main phases of project
development are:

e Planning — concept definition to support a 20-year long range plan;

e Scoping — basic scope definition to place a project into a priority program (10 years or
less from the project |etting date);

e Design — development of plans and specifications to support a project in the State
Transportation Improvement Program (4 years or less from the letting date); and

e PS&E - fina plans and specifications to support an Engineer’s Estimate for letting a
project for construction.



Planning

According to the Cost Estimating Manua (WSDOT), the planning level estimate is used during
the Project Definition and Project Initiation and Alignment phase to determine funds for long
range planning and to prioritize the need for highway system plan. The planning level estimates
are prepared using either parametric estimating where the input from a per-mile cost for the
roadway is combined with a per-square foot structure cost or by analogous project estimating
(Cost Estimating Guidelines, PennDOT, 2007). Most agencies use simple Excel® spreadsheets
for preparing the planning level estimates. Some agencies have developed their own conceptual
cost estimating tools. Examples of conceptual cost estimating tools include the Planning Cost
Estimate spreadsheet of VDOT, Comparative Bridge Costs of California Department of
Transportation (Caltrans), and the Concept Cost Estimate Form of UDOT.

Scoping

A scoping level estimate is used during the post planning phase to set the baseline cost for the
project and to program the project. This phase uses the bid-based estimation and parametric
estimation methods of estimating. Here estimators determine approximate quantities for items
such as asphalt, concrete pavements, structures, and roadway excavations. While most agencies
update their planning level spreadsheets with more details for preparing the scoping level
estimates, some agencies use sophisticated systems for preparing the same estimate. VDOT's
Project Cost Estimating System (PCES) is an example of a sophisticated system used by an
agency to prepare scoping level estimates.

Design

Design level estimates help in development of plans and specifications to support a project in the
State Transportation Improvement Program (STIP). The project requirements typically become
clearer at this stage. This solidifies many items in the scope such as Right of Way (ROW),
permit conditions, quantities of maor items, and outside stakeholders. Historical bid-based
estimating and historical percentage estimation techniques are used in developing design level
estimates. Some agencies aso use cost-based estimating to estimate major items of work, that is,
items having high cost impacts (80-20 Rule). At this stage many agencies use sophisticated
computer software like the Proposal and Estimates System (PES), Cost Estimation System (CES)
or the Estimator, al belonging to the Trns* port system developed by AASHTO [InfoTech].

Plans, Specifications and Estimate (PS&E)

At this phase the final Engineer’s Estimate is prepared for advertising the project, committing
construction funds, and evaluating contractors’ bids. All the items of work required for the
project, their quantities, and unit prices are available at this stage. Historical bid-based estimating
and cost-based estimating are the two methods used in preparing the Engineer's Estimate.
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Commercial software like Estimator and CES of Trns*port system are commonly used in
preparing estimates at this level. Some agencies use their own in-house developed computer
system, like the Project Development Business System (PDBS) of UDOT, and EBASE of
WSDOT to prepare the final estimates.

2.2 INFORMATION SYSTEMS

The development of estimating software and its proliferation into the transportation industry has
enabled estimators to make faster and more accurate estimates. Computer software allows the
estimators to manage large volumes of project information. Estimator, a module of the Trns* port
system, is the commonly used estimating software. According to Schexnayder et a. (2003), 22
state agencies use the Estimator module. CES is another module of Trns*port used by state
agencies. Some agencies use Bid Tabs Pro® developed by Oman Systems to aid in estimate
preparation.

Historical bid prices are necessary to prepare historical estimates. As such they are stored in a
database. The database structure can be as ssmple or complex as the estimating needs dictate
(Practical Guide to Estimating, AASHTO'’s Technical Committee on Estimating, 2007). Historic
bid prices database can be created using the Bid Analysis Management System (BAMS), which
is the Decision Support System (DSS) of Trns*port system. This historical database holds the
construction contract information. When establishing a database, all aspects of a project that may
become necessary during estimating should be saved. The following list, as identified in the
TCCE report (2007), contains some of the important items for consideration when establishing a
database.

e Bid Item Number,

Item Description,

e |tem Quantity,

e Unit of Work,

e Letting Date,

e Low Bidder Amount,

e Second Bidder Amount,
e Third Bidder Amount,

e AverageBid,

e Estimated Unit Price, and

e Project Number.



An important factor that is considered when historical unit prices are stored is the number of
bids. Schexnayder et al. (2003) report the results for number of bids used in establishing the
average prices.

Low bid only —20 DOTs

Low and second bid -1 DOT

Three lowest bids— 15 DOTs

All bids (but may exclude single bids that are very high or low) — 11 DOTs
All bids except high and low —2 DOTs

Bid analysis to determine a reasonable bid amount for each lineitem —1 DOT

Further, their study identified that using three low bids for each item produced the best results,
while using al bids produced the worst.

State agencies make these historical averages available for their estimators to use. This can bein
the form of a simple Excel spreadsheet containing al the historical bid details to a sophisticated
computer system. Figure 1 shows sample historical bid data maintained by New York State
Department of Transportation (NY SDOT) on its website as a simple PDF file.



New York State Department of Transportation 10:40 Wednesday, March 26, 2008 9
Contracts Let January 1, 2007 to December 31, 2007

WEIGHTED AVERAGE ITEM ERICE REEORT
BY ITEM, REGION AND QUARTER

(ALENDAR  NUMBER OF TOTAL TOTAL AVERACE AVERAGE
ITEM REGION QUARTER OCCUR'S QUANTITY DOLLARS AWARDED OF LOW 3
---------------------------------------------- PRICE BIDDERS

UNCLASSIFIED EXCAVATION AMD DISPOSAL /M  mmmeeee e

203.02 03 200703 3 1,911.00 $48 596 525.43 $35.91
200704 1 1,610.00 §19,320 $12.00 $16.33

04 200701 5 31,546.00 $357,380 $11.33 §12.32
200702 7 85,380,00 §1,444,194 §16.91 §18.04

200703 4 100,540.00 §1,339,174 §13.32 §12.21

200704 2 625,00 §16,085 §25.74 §20.41

05 200701 1 50,389.00 §1,310,114 $26.00 $22.50
200702 5 109,674.00 $952,135 $8.68 §12.07

200703 4 7,095.00 468,919 $9.71 $92.75

200704 3 207,946.00 $1,678,940 $9.04 $10,92

06 200701 3 1,109,163.00 §6,133,544 $5.53 §5.32
200702 7 7,335.00 $113,584 §15.49 §15.51

200703 1 27,795.00 $118,129 §4.25 §7.88

200704 1 722.00 $10,830 §15.00 $23.50

07 200701 1 200,159.00 $2,401,908 $12.00 §14.17
200702 2 119,693.00 $458 161 $3.83 §5.72

200703 1 1,650.00 $39,600 $24.00 $23.17

08 200701 5 12,968.00 $248,374 $19.15 $37.64
200702 7 15,483,00 $669,998 543.27 §46.89

200703 3 3,654.00 $163,962 544.87 §75.27

200704 3 12,320,00 $337,100 §27.36 $28.57

09 200701 2 34,552.00 $285,756 $8.27 §16.14
200702 5 19,450.00 $366,515 $18.84 §21.49

200703 2 5,048.00 §78,339 §15.52 §19.30

200704 5 4,821.00 $254,246 $52.74 $49.50

10 200701 ] 51,384.00 $2,087,477 $40.63 $35.38
200702 5 8,056.00 $133,335 §16.55 §25.99

200703 1 1,733.00 $216,625 $125.00 §145.00

200704 2 353,00 $55,470 §157.14 §150.56

Figure 1L.NYSDOT Average Price Report.

On the other hand, Caltrans and Ohio Department of Transportation (ODOT) use sophisticated
computer systems that allow the estimators to search based on the districts, maximum and
minimum quantity, and maximum and minimum amount. Figure 2 shows the Construction
Management System (CMS) developed by ODOT for accessing historical bid information.



Ounio DEPARTMENT OF TRANSPORTATION

DIVISION OF INFORMATION TECHNOLOGY

M NER DESCRIPTION INSTRUCTIONS
TR y———— 202E23010 | 5Y PAVEMENT REMOVED, ASPHALT
202E23011 | 5Y PAVEMENT REMOVED, ASPHALT, AS PER DLAN
B1iD & ITEM DATA
202M23010 |SQM PAVEMENT REMOVED, ASPHALT
Report [ Query *: 202M23011 SQM PAVEMENT REMOVED, ASPHALT, AS PER PLAN
Search Item List % 254E01000 | SY PAVEMENT PLANING, ASPHALT CONCRETE
This data is from a database 254E01001 | SY PAVEMENT PLANING, ASPHALT CONCRETE, AS PER PLAN
snapshot. 254M01000 sQM PAVEMENT PLANING, ASPHALT CONCRETE
Downloadable version HERE. 254M01001 |SQM PAVEMENT PLANING, ASPHALT CONCRETE, AS PER PLAN
e T T e TF fiere e 0 201E46000 | CY ASPHALT CONCRETE BASE, PG64-22
STTES T TR G o 0 301E46001 | CY ASPHALT CONCRETE BASE, PGE4-22, AS PER PLAN
spacs.
301E46010 | CY ASPHALT CONCRETE BASE, PG64-28
SPEC. YEAR *:| 08 % 301E46011 | CY ASPHALT CONCRETE BASE, PG64-28, AS PER PLAN
T TEE L 301E46020 | CY ASPHALT CONCRETE BASE, PG70-22M
DESCRIPTION: | Asphalt 301E46021 | CY ASPHALT CONCRETE BASE, PG70-22M, AS PER PLAN
“=
rELEs e i) cr ASPHALT CONCRETE BASE, PG64-22 (DRIVEWAYS)
Help@ Reset ) co @ 201M46000 | CUM ASPHALT CONCRETE BASE, PG64-22
T R A SR 301M46001 | CUM ASPHALT CONCRETE BASE, PG64-22, AS PER PLAN
click this print icon instead of your 301M46010 |CUM ASPHALT CONCRETE BASE, PG64-28
brovser's print button.
301M46011 Cu M ASPHALT CONCRETE BASE, PG64-28, AS PER PLAN
Print RS"“S 301M48000 |(CUM ASPHALT CONCRETE BASE, PG64-22 (DRIVEWAYS)
MATERIALS & TESTING 302E46000 cY ASPHALT CONCRETE BASE, PG64-22
VIRTUAL WAREHOUSE 302646001 | CY ASPHALT CONCRETE BASE, PG64-22, AS PER PLAN
[T e — 202M46000 | CUM ASPHALT CONCRETE BASE, PG64-23
302M46001 | CUM ASPHALT CONCRETE BASE, PG64-22, AS PER PLAN
WEeB CMS - TesT RESULTS
409E30000 | FT SAWING AND SEALING ASPHALT CONCRETE PAVEMENT JOINTS
409MZ0000 M SAWING AND SEALING ASPHALT CONCRETE PAVEMENT JOINTS
424E10000 | CY FINE GRADED POLYMER ASPHALT CONCRETE, TYPE A
424812000 o EINE GEANEN DO YMES ACDEAIT CONCRETE TYDE B b

COST DATA RESULTS - ITEM NBR: 301E48000

CTY-RT-SEC =7 ey AWD BID AVG BID LOW BID HIGH BID
NBR QTY

060492 MAH-680-3.85 33 3 £500.00 £487.50 4$400.00 $525.00
0604397 CLE-133-17.83 17 4 £500.00 $437.50 $350.00 $500.00
050333 TRU-82-18.61 &7 5 $200.00 $233.75 $200.00 $295.00
010202 BEL-149-5.43 24 13 £143.00 £148.00 $100.00 $212.00
010545 TUS-77-33.43 41 & $345.00 $128.07 $68.00 $345.00
035022 | MUS-866-7.64/8.48 36 & $100.00 $122.23 £$100.00 $135.00
040002 ATB-20-2.01 - PART 1; ATB-20/45-3.26/25.33 - PART 2 94 & $155.00 $281.50 $155.00 $408.00
070225 MUS-STATE STREET BRIDGE 38 7 £247.00 £184.25 $150.00 $247.00
030477 SHE-66-13.01/13.43 PART 1:; SHE-66-12.76 PART 2 35 8 $100.00 $137.77 $100.00 $172.00
078000 | MAH-45-(0.92)(2.63) 41 8 $140.00 $160.85 $132.50 $300.00
050412 | KNO-3-17.82/KNO-768-0.00 PART 1; KNO-768-1.64 PART 2 104 11 $152.00 $126.00 $100.00 $152.00
040215 STA-44-5.89 42 12 $67.00 $82.33 $60.00 $100.00
040618 TRU-524-10.00 37 13 £195.00 £188.51 $182.57 $195.00

zon7, 4 a3 4 e £212 0 P i 4

Done & Internet F100% T

Figure 2. ODOT Construction Management System.

The main focus of this synthesis is to explore the various aspects of construction cost
development. This includes details on estimating techniques used, use of historical data for
arriving at a unit price, and the information systems used for developing construction unit cost
information. Since estimating practices differs among the agencies, it necessary to investigate as
many practices to be able to make sound recommendations.






3. RESEARCH APPROACH
3.1 INTRODUCTION

The most important task in the synthesis is to identify the state of practice within SHAs for
developing unit costs for construction and maintenance projects. Information on the practices
followed by other SHAs will be used as the basis for the recommendation to TXxDOT on
developing unit costs for construction project estimation. In order to identify the good practices,
the researchers conducted two surveys. The first was a single questionnaire survey conducted by
TxDOT, and the second was a comprehensive web-based survey conducted by the research team.
In this chapter, the first section discusses the TXxDOT survey and its results, followed by a
discussion of the approach taken for the online survey and its results. The last section outlines
the selection criteria used in identifying SHAs for further interviews.

3.2 TEXAS DEPARTMENT OF TRANSPORTATION SURVEY
3.2.1 Outline

TxDOT’s Construction Division conducted this preliminary survey on unit price development.
As part of the survey, the team sent emails to the transportation agencies of al fifty states to
identify the process behind unit price development for estimating projects and possibly used for
change order analysis. The survey question read as follows:

“Do you have a formal process that uses a systematic tool for developing unit prices that
categorizes for issues such as complexity, total quantities, difficulty, and type of project?
Please point us to your system on the web or transmit electronically or by mail.”

3.2.2 Results

Thirty-seven state agencies replied. Though none of the agencies had any formal process for
developing unit prices, 14 state agencies used systematic tools for developing unit prices for
project estimation. Figure 3 shows the states which responded to the survey and the states which
use a systematic tool for unit price development. The following list of states use a systematic tool
or have a systematic approach to unit price development.

e Cadlifornia
e Colorado

e Florida

e |lllinois

e New Jersey
e New York

e Minnesota
11



e Massachusetts
e Ohio

e Oregon

e Oklahoma

e Utah

e Virginia

e Washington

Refer to Appendix A for the complete list of state agencies and their replies.

2R

States with
systematic tools

States Responded

States Not
Responded

Figure 3. TXDOT Survey - Participating State Agencies.

The replies received for the TXDOT survey showed that the state agencies using a systematic
tool to develop unit prices were referring to their estimating technique and the computer system
used to prepare their final Engineer’s Estimate. No state agencies that replied to the survey had a
formal process to adjust unit prices for project type and complexity. The impact on unit prices
due to project type and complexity was determined based on the knowledge and experience of

the estimator.
3.3 ONLINE SURVEY
3.3.1 Survey Approach

The research team decided to carry out an online survey to determine the state of practice within
SHAS regarding the development of unit prices for construction and maintenance. This survey

12



identified SHAs conducting considerable work in unit price development. The online survey was
conducted using a web-based survey tool called Zoomerang® and request for participation was
sent to the Offices of Construction and Design in al the state agencies. In tota 104 survey
requests were sent as part of the online survey.

3.3.2 Survey Structure

The research team formulated a questionnaire to identify good practices specifically on unit cost
development. The survey questionnaire was broadly divided into two sections:

1. Section I - Construction Unit Cost, addressing the unit cost information for construction

projects.
2. Section Il - Maintenance Unit Cost, addressing the unit cost information for
mai ntenance projects.

Section | was divided further into following five sub-sections in order to cover al aspects of
devel oping construction unit cost devel opment.

e General Section - Focuses on identifying whether the state agency has a structured
construction unit cost database and unit cost development procedure in place.

e Acquiring Unit Cost Information - Identifies the use of any system that extracts unit cost
information from the past contract details and stores them in an historical cost database.

e Storing Unit Cost Information - Focuses on how the unit cost details are stored in the
database.

e Accessing Unit Cost Information - Identifies the presence of any mechanism to access
historic unit cost information.

e Applying Unit Cost Information - Focuses on the use of the unit cost information in the
estimation process.

Appendix B contains the complete questionnaire.

3.3.2.1 General Section

This section identifies the primary estimation technique used by a state agency when estimating a
construction project and the tools used for estimation. Respondents chose between the traditional
bid-based estimation and the cost-based estimation methods. One of requirements of this
synthesis was to identify the development of unit prices in different phases of the project. For
this purpose, the agencies were asked to identify the estimation technique along with the tools
used in various project phases. The following are the four phases identified:

13



e Planning — concept definition to support a 20-year long range plan;

e Scoping — basic scope definition to place a project into a priority program (10 years or
less from the project |etting date);

e Design — development of plans and specifications to support a project in the State
Transportation Improvement Program (4 years or less from the letting date); and

e PS&E - fina plans and specifications to support an Engineers Estimate for letting a
project for construction.

Agencies listing cost-based estimation as their primary estimation technique were further
required to identify different parameters, like the actual production rates and crew sizes, current
material costs, and actual equipment rates that they tracked periodically. The survey also asked
agencies to provide the names of the computer based system (Commercia or In-house) used for
estimation in all four phases of project development. This section also included questions to
identify the state agencies having a well-documented process or procedure for developing unit
costs for construction cost estimating and using innovative techniques for developing unit costs
for construction cost estimating. Figure 4 presents the flow of questions in the General section of
the survey.

Respondent’s
Information

l
System for preparing YEs P Names of ping
. Computer System
estimates? "
scopng }—
istorical Bid Based Select Project
Est. — Primary Est. YES» ) PS&E
. Phases
Technique? NO
PS&E }— T
Documented
NI process/procedure Web address/copy
N . YES-
for developing unit of document
Scoping F
Cost Based Est. — .
' ety
Prlmary Est. YES- Phases Design NO
Technique?
PS&E '7 ‘

Any Innovative
technique for
estimation?

YES—»| Techniques?

Actual Production Rates
& Crew Size

Select Items
NO tracked Current Material Costs

periodically

Equipments Rates

Go to next
A section

Figure 4. Flowchart - General Section.
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3.3.2.2 Acquiring Unit Cost Information

The acquiring unit cost section of the survey captured the system (Commercial or In-house) used
by the state agencies to extract unit cost information from the submitted bids and store them in a
database. The section also captured the type of historical bid data acquired from the submitted
bids to be stored in the database. Figure 5 shows the flow of questions for this section.

Commercial
4> _
Software

How is cost data
for unit cost
database acquired
from bid details? — Both ——

—» In-House Software ——

P Other —

> Low bid -

Which types of historical bid % Low & second bid F
data are acquired from bid ——
de?ails’? ﬂ Three lowest bids }—

| Allgxcludlng single | |
higher or lower

All except highand | |
low bid

> Al bids -

—>

Go to next section

Figure 5. Flowchart - Acquiring Unit Cost Information.

3.3.2.3 Storing Unit Cost Information

The storing unit cost information section focused on how the unit cost details are stored in the
database. This involves identifying the type of system (Commercial or In-house, internet or
intranet, or Spreadsheet) used to store the historical unit costs and the duration for which these
historical unit costs remain in the database. This section also identified whether the unit costs
were available for the entire state, districts/regions, counties or market areas and the form in
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which these unit cost details were stored, either as standard construction line items or based on
different work categories or project types. Figure 6 shows the flow of questions for this section.

> e

Where is historical —» In-House Software —
ur_1it cpsts | In-House

maintained? L Spreadsheet |

P Other —

One Month %
A

What calendar duration is Twelve Months F

used for storing historical
unit cost? Three Years F

Five Years & more F

—ﬂ State Wide }—

—ﬂ District/Region }—
Are historical unit

H L‘
cost available > Market Areas }—

based on?

—ﬂ Counties }—
—ﬂ Others }—

Standard Line |

4 g ltems
How are h|stor|c_a| unit Different Work
cost information > Cateqories 1
stored? 9
»  Project Types —

Go to next section

Figure 6. Flowchart - Storing Unit Cost Information.
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3.3.2.4 Accessing Unit Cost Information

This section of the survey captured the ways in which historical unit costs can be accessed within
the state agency. This includes any system (Commercial or In-House) used by the state agency to
sort and summarize historical unit cost data based on the input parameters like standard line item
number, quantities, and time period. Figure 7 presents the flow of questions for this section of
the survey.

Internet

How can the
historical unit costs
be accessed over

Intranet

A
TTTT

the agency? Both
None
Commercial What is the name? }7
What type of H
system?
Does agency have YES In-House H What is the name?

system to sort and
summarize historical unit
cost?

P What is the URL? |[¢—YES

NO
A
Go to next section

Figure 7. Flowchart - Accessing Unit Cost Information.

Can it be accessed
over the internet?

A A O

3.3.2.5 Applying Unit Cost Information

The final section of the Construction Unit Cost section focused on application of unit cost
information in the estimation process. This section identified the calendar duration over which
the historical unit costs are averaged, the type of statistical technique used to determine the unit
prices, and the items of work (major or minor or both) to which these techniques are applied.
Since TxDOT uses moving average when determining the unit price for an item, this section also
identified the state agencies using moving averages as part of their estimation process, the type

of moving average used (Simple or Weighted), and the duration considered. The final three
17



questions of this section captured the state agencies having a documented process or method for
adjusting unit prices for project characteristics, current market conditions, and current day prices.

> One Month

What calendar
duration for
averaging is used?

Twelve Months

|

> Three Years

Five Years & More

Simple Avg.

What statistical
techniques are
used?

Weighted Avg.

il

Median

Mode

Scatter Plot

Other

]

Does the agency has a
formal process to adjust
unit prices for size,
location and complexity?

» Yes/No

Major items

What items of work
are these
technigues most
often applied to?

Minor items

Does your agenc
use moving
averages?

Yesh,

What time period
is considered for
calculating the
moving average?

'

What type of
moving average is
considered?

Simple

Yes/No <

Does the agency has a
formal process to adjust
unit prices for market
conditions?

Does the agency has a
formal process to adjust
unit prices for current day
prices?

Weighted

Go to next section

Figure 8. Flowchart - Applying Unit Cost Information.
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3.3.2.6 Maintenance Unit Cost Information

The second section of the online survey, Maintenance Unit Cost Information, identified the
presence of a maintenance database, the procedure to develop maintenance unit costs, and the
difference between the maintenance and the construction unit cost estimation. In order to avoid
going through the entire set of questions asked in the previous section, the survey asked the
respondents to highlight the differences between maintenance and construction project
estimation.

Does the agency
maintain a database for » Yes/No
maintenance unit costs?

Does the agency have a
well documented process
for developing unit costs
for maintenance projects?

Yes/No '«

What are the differences

between the pr_ocedures for End of Survey
construction and

maintenance projects?

Figure 9. Flowchart - Maintenance Unit Cost Information.

3.3.3 Survey Results

The online survey conducted as part of identifying the state of practice within SHASs for the
development of unit prices for construction and maintenance projects yielded thirty-eight (38)
replies from thirty-six (36) different state agencies. Both the Office of Construction and Office of
Design for Washington State Department of Transportation and Mississippi Department of
Transportation replied. Figure 10 shows the states that responded to the online survey. Also
shown are the state agencies with which follow up interviews were held.

The results were categorized based on each section identified in the questionnaire and also based
on each state agency which replied to the survey.
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- Follow-up Interview
States Responded

States Not
Responded

Figure 10. Online Survey - Participating State Agencies.
3.3.3.1 General Section

The responses received for the general section, which identifies the estimation techniques and
tools used by the state agencies for developing unit costs for construction projects gave the
following results.

e The mgority of state agencies (32) that replied to the survey use the historical bid-based
estimation as their primary estimation technique (Figure 11).

1.1s Historical Bid-Based Estimating your agency’s primary
estimating technique?

No
16%

Yes
84%

Figure 11. General Section - Estimating Technique (Bid-Based).
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The agencies using historical bid-based estimation as their primary estimation technique
use it to estimate projects in their Design and PS& E phases. Some agencies use the bid-

based estimation approach even in the Planning and Scoping phase of project
devel opment.

2. If Historical Bid-Based Estimating is used, in which project phases is it most often
applied? [Select all that apply]

Planning
15%

PS&E
34%

Scoping
19%

Design
32%

Figure 12. General Section - Application of Bid-Based Estimating Technique.

When it comes to the use of cost-based estimation technique, only 10 state agencies listed
cost-based estimation as their primary estimating technique, as shown in Figure 13. Some
states apply this technique in the PS& E phase of project development, and some states

use it in the Design as well as Scoping phases. No states reported using it in the Planning
phase, as shown in Figure 14.
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3. Is Cost Based Estimating your agency’s primary estimating
technique?

Yes
26%

No
74%

Figure 13 General Section - Estimating Technique (Cost-Based).

4. 1f Cost Based Estimating is used, in which project phases is it most often applied ?
[Select all that apply]

Planning Scoping
0% 7%

Design
21%

PS&E
72%

Figure 14. General Section - Application of Cost-Based Estimating Technique.

On the question of having a well documented process or procedure for developing unit
costs for construction cost estimating, more than half of the agencies replied negatively,
as shown in Figure 15. Some agencies which had answered ‘Yes' for this question, when
interviewed, replied that they did not have any formal documentation on the development
of unit costs.
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7.Does your agency have a well documented process or procedure
for developing unit costs for construction cost estimating
(process/procedure covers acquiring, storing, accessing and
applying unit costs)?

Yes
47%

No
53%

Figure 15. General Section - Documented Process/Procedure
for Unit Cost Development.

3.3.3.2 Acquiring Unit Cost Information

The responses to the section on acquiring unit cost information showed that most of the state
agencies use commercial software to acquire data from the bid tabulations, as shown in Figure
16. Some state agencies like California Department of Transportation (Catrans), Utah
Department of Transportation (UDOT) and Texas Department of Transportation (TXxDOT) have
their own systems to acquire and store bid information.
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9.How is cost data for the unit cost database acquired from bid
details?

16

Commercial In-House Software Both Other
Software (e.g.,
BAMS/DSS)

Figure 16. Acquiring Unit Cost - Extracting of Bid Details.

Twenty of the thirty-eight state agencies which responded to the survey considered using all the
submitted bids for storing in the database. This enabled the agency to assess the price range for
various items of work in the submitted bids.

11.Which types of historical bid data areacquired from bid
detailsin your agency?

20

10
7

I

Lowbidonly Lowand Threelowest All bids All bids All bids

second bid bids excluding  except high
single bid  andlow bid
that may be
higher or
lower

Figure 17. Acquiring Unit Cost - Types of Historical Bid Data.
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3.3.3.3 Storing Unit Cost Information

The survey responses for the Storing Unit Cost section showed that 26 state agencies of the 38
that replied used commercial computer system like BAMS/DSS to store the unit cost
information. The mgjority of the state agencies had more than five years of historica data stored
in the database. These historical data were available mostly for the entire state and
districts/regions, with a few state agencies like Caltrans, Florida Department of Transportation
(FDOT), and Colorado Department of Transportation (CDOT) storing it based on market areas.
Standard construction line item was the most popular form of storing these historical unit costs
(Figure 18).

15.How does your agency store historical unit cost information
(Select all that apply)?

Project types
27%
Standard
Construction
Line Items
52%

Differentwork
categories
21%

Figure 18. Storing Unit Cost - General Form of Storing Unit Costs.
3.3.3.4 Accessing Unit Cost Information

The responses to the Accessing Unit Cost section showed that state agencies maintain historical
unit costs on the internet (SHAS website) as well as on their intranet. In order to access the
historical unit costs, 28 state agencies have systems capable of sorting and summarizing the
historical unit costs based on line item number, quantity range, time period, source of funding,
etc.
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3.3.3.5 Applying Unit Cost Information

Based on the response received from the state agencies, the researchers observed the following
results for the Applying Unit Cost section.

State agencies prefer to consider more than 12 months of historical data to establish the unit
prices for cost estimating as shown in Figure 19 below.

22.0ver what calendar duration are historical bid data most often
considered to establish unit prices for cost estimating? [Select
dominant choices]

1month- 3 months 4 months-6 months 7 months-12 months Greater than 12
months

Figure 19. Applying Unit Cost - Calendar Duration for Unit Prices.

The statistical technique most commonly used in determining the unit prices for cost estimating
is the weighted average followed by equal number of agencies using ssimple averages and
regression analysis for determining the unit prices. Weighted average is the preferred statistical
technique since it takes into consideration the effects of quantities on unit prices. Agencies
applied these techniques to both major and minor items of work.
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23.What statistical techniques are used to determine the unit
pricesfor cost estimating? [Select all that apply]

26
13 13
5 4
2
Smple Weighted Median Mode Scatter plots Other
Average Average with best fit

Figure 20. Applying Unit Cost - Statistical Technique for Cost Estimating.

A fewer number of agencies have any formal process or method to adjust unit prices for project
characteristics (e.g., complexity, location, size), current market conditions (e.g., bidding
environment) or current day prices (e.g., inflation) as shown in Figure 21, Figure 22, and Figure
23. Table 1 lists the agencies that have aformal process or method for adjusting unit prices.

Table 1. State Agencies with Formal Process for Adjusting Unit Prices.

Formal Process/Methods (Documented) foradusting unit prices based
on
State Agencies Project Current Market Current Day Prices
Characteristics Condition
(Complexity, Size)
Cdlifornia X X X
Colorado X X X
Hawaii X
Minnesota X X
New Hampshire X
Oregon X X X
Utah X X X
Wisconsin X
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28.Doesyour agency have a formal process/method (documented)
to adjust historical unit prices for project size, project location
and project complexity when preparing a cost estimate?

Yes
18%

No
82%

Figure 21. Applying Unit Cost - Unit Price Adjustment (Project Characteristics).

29.Doesyour agency have a formal process/method (documented)
foradjusting the unit prices to reflect the current market
condition (e.g., bidding environment)?

Yes
11%

No
89%

Figure 22. Applying Unit Cost - Unit Price Adjustment
(Current Market Conditions).
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30.Doesyour agency have a formal process/method (documented)
foradjusting historical unit prices to reflect the current day
prices(i.e., impact of inflation)?

Yes

No
84%

Figure 23. Applying Unit Cost - Unit Price Adjustment
(Current Day Prices)

3.3.3.6 Maintenance Unit Cost Information

The results for the maintenance unit cost information section showed that 25 state agencies that
replied to the survey had a database for maintenance unit costs (Figure 24). 21 agencies have no
procedure or process for developing unit prices for maintenance projects, as shown in Figure 25.

31.Doesyour agency maintain a database for maintenance unit
costs?

No
34%

Yes
66%0

Figure 24. Maintenance Unit Cost - Maintenance Database.
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32.Doesyour agency have a well documented process or procedure
for developing historical unit costs for maintenance projects
(process/procedure covers acquiring, storing, accessing and
applying unit costs)?

Yes
45%

No
55%

Figure 25. Maintenance Unit Cost — Documented Process/Procedure
for Unit Cost Development.

3.4  ANALYSIS OF THE RESULTS

The research team analyzed the results from the online survey to identify the state agencies
conducting considerable work in the development of unit costs for project estimation. The team
selected seven state agencies for further interview. The analysis technique involved conducting
interviews over the telephone and visiting the state agency’s offices. For this purpose, a
structured interview protocol was developed and used in al the interviews. The follow-up
interview guestionnaire for the respective states was developed based on the replies received for
the online survey.

3.4.1 Interviews — Selection Criteria

The criteria applied to select state agencies for the follow-up interviews covered different aspects
of unit cost development for construction projects. They included:

e Estimating approach — Type of estimating technique used by the agency in estimating
construction projects. Either (1) Historical Bid-Based Estimating or (2) Cost-Based
Estimating.

e Trns*port Users — Agencies using Trns* port suite of software like CES, PES, Estimator.

e Non-Trns*port Users — Agencies using in-house developed system for estimating
construction projects.
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e Innovative approach to estimating — Agencies using innovative ways to estimate
construction projects.

e Sophisticated databases — Agencies having sophisticated databases for historical unit
costs.

e Agencies having guidance on devel oping estimates for construction projects.
The team also considered different districts within TXDOT for interview to gain a better
understanding of the unit cost development followed in the districts. The results of these

interviews were compared with the replies from other state agencies and used as the basis for
recommendations.

3.4.2 State Agencies Interviewed

The research team selected the following state agencies for a follow-up interview based on the
selection criteriaidentified in the previous section.

e Cdifornia
e FHorida
e New York

e Minnesota
e Utah
e Virginia
e Washington
e Texas
o DadlasDistrict
o Fort Worth District
o Bryan District
Each agency was given a follow-up questionnaire developed based on their replies to the online
survey. The interviews were conducted over the telephone for al state agencies except
Minnesota Department of Transportation (MnDOT). Appendix D shows the sample
guestionnaire used for the telephone interview with the VDOT. The researchers also interviewed
TxDOT personnel to understand the development of unit costs within TXDOT. Dallas, Fort

Worth, and Bryan districts were selected for the interview. The Dallas and Fort Worth interviews
were conducted over the telephone, while the Bryan District interview was conducted on site.
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4. RESULTS FROM INTERVIEWS

This section consolidates the replies received from the SHASs interviewed over the telephone or
by personal visit to their offices. Similar to the online survey, the replies from the interview are
grouped under two sections, construction and maintenance unit cost information, for each SHA.
Similar to the survey, construction unit cost information section is further divided into five sub-
sections: 1) a genera section; 2) acquiring; 3) storing; 4) accessing; and 5) applying unit cost
information.

4.1 VIRGINIA DEPARTMENT OF TRANSPORTATION
4.1.1 Construction Unit Cost Information
4.1.1.1 General Section

VDOT’s primary estimation technique is cost-based estimating carried out in the PS& E phase of
project development. VDOT uses cost-based estimating to develop project estimates using a
production rate and the cost associated with labor, materials, and construction equipment. By
estimating the cost of each component required to complete the work together with a contractor’s
profit and overhead an estimated unit price for the work is developed. Estimation during the
planning, scoping, and design phase is performed with the help of different software which
includes the commercially available Trns*port system as well as software developed in-house by
VDOT. Table 2 provides details of the software used by VDOT in different phases of project
development. Figure 26 provides the cost estimation framework used by VDOT, set against its
contract time estimation framework (Williams et al., 2007).
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Figure 26. VDOT Estimation Framework.

Table 2. VDOT Estimation Software.

Project Development Phases | Computer Based System
Planning Planning Cost Estimate Excel
Scoping Project Cost Estimating System (PCEYS)
Design Trns*port PES
PS& E Estimator, InfoTech Pvt. Ltd

4.1.1.1.1 Planning Cost Estimate Excel

The planning division of VDOT uses Planning Cost Estimate Excel to arrive at the planning
level cost estimate. This Excel spreadsheet was last updated on June 2006 and is used throughout
the state in preparing planning level estimates. This includes cost of typical sections for urban
and rural regions, bridge cost, other improvement costs, Right-of-Way (ROW), and Utilities cost
(expressed as percentage of construction cost). The estimates are given for three different regions
of Virginia A contingency factor of 20 percent for Preliminary Engineering (PE) and
Construction Engineering (CE) isincluded in the costs. At the planning level, statewide inflation
is assumed to be 5.5 percent annually and an inflation rate of 6.5 percent is assumed for
NOVA/Hampton roads.

The urban and rural typical section estimates, given in Table 3, do not include bridge, right-of-
way (ROW), and other improvement costs. The estimates are represented in Cost Per Mile
(CPM). The three regions include Bristol and Lynchburg for Region |, Richmond,
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Fredericksburg, Culpeper, Salem and Staunton for Region Il and NOVA/Hampton Roads for
Region I11.

Table 3. VDOT Urban/Rural Sections - Planning Cost Estimate Excel.

Urban Typical Sections
Bikeway 5' pavement CPM |8 490,000 (| $ 540,000 (| $ 630,000
2 lanes U2 26'-30" pavement Reconstruct or New M ||$ 2,700,000 || $ 3,000,000 | $ 3,500,000
3 lanes U3 36'-40' pavement Reconstruct or New M |8 5,200,000 (| $ 5,700,000 || $ 6,600,000
4 lanes U4 40'-48' pavement Reconstruct or New CPM||$ 6,200,000 || $ 6,800,000 || $ 7,900,000
4 lanes divided ~ U4D 48" pavement w/16" raised median Reconstruct or New M |8 6,900,000 || $ 7,600,000 || $ 8,800,000
4 lanes divided ~ U4D 48" pavement w/28'" raised median Reconstruct or New M |8 7,400,000 || $ 8,200,000 | $ 9,400,000
6 lanes divided ~ U6D 72" pavement w/16' raised median Reconstruct or New CPM||'$ 8,900,000 $ 9,800,000 $ 11,300,000
6 lanes divided ~ U6D 72" pavement w/28' raised median Reconstruct or New M |8 9,700,000 || $ 10,600,000 |$ 12,300,000
8 lanes divided ~ UBD 96" pavement w/16' raised median  Reconstruct or New M |8 11,100,000 || $ 12,200,000 |$ 14,200,000
8 lanes divided ~ UBD 96" pavement w/ 28" raised median Reconstruct or New CPM || $ 11,800,000 || $ 12,900,000 |$ 14,900,000
Rural Typical Sections
Bikeway 5" pavement M |8 220,000 | $ 240,000 || $ 280,000
1 lane 12" pavement CPM |8 300,000 || $ 330,000 | $ 380,000
2 lanes R2 18" pavement Reconstruct or New CPM || $ 460,000 || $ 500,000 || $ 580,000
2 lanes R2 20" pavement Reconstruct or New M |8 750,000 || $ 830,000 (| $ 960,000
2 lanes R2  22' pavement Reconstruct or New M |I'$ 900,000 || $ 990,000 || $ 1,140,000
2 lanes R2 24 pavement Reconstruct or New M |8 1,300,000 || $ 1,400,000 || $ 1,700,000
3 lanes R3 36’ pavement Reconstruct or New CPM |18 2,600,000 || $ 2,900,000 || $ 3,300,000
4 lanes divided  R4D  48'pavement Reconstruct M |8 3,500,000 $ 3,900,000 $ 4,500,000
4 lanes divided  R4D 48" pavement New M| 5,300,000 [| $ 5,900,000 || $ 6,300,000
4 lanes divided  R4D 48" pavement Parallel M |8 2,700,000 || $ 3,000,000 | $ 3,500,000
4 lanes divided  R4D 48" pavement w/16' raised median Reconstruct or New M |8 3,800,000 | $ 4,100,000 || $ 4,800,000
4 lanes divided  R4D 48" pavement w/28'" raised median Reconstruct or New CPM |18 4,400,000 || $ 4,900,000 || $ 5,600,000
6 lanes divided  R6D 72" pavement widen 4-6 lanes Reconstruct M |8 4,900,000 || $ 5,400,000 || $ 6,300,000
6 lanes divided  R6D 72" pavement w/depress median ~ New M |8 6,500,000 || $ 7,100,000/ $ 8,300,000
8 lanes divided  R8D 96" pavement widen 6-8 lanes Reconstruct CPM[1$ 4,900,000 $ 5,400,000 || $ 6,300,000
8 lanes divided  R8D 96" pavement widen 4-8 lanes M |8 9,800,000 || $ 10,700,000 |$ 12,400,000

The tool excludes bridges from the typical section since they contribute significantly to
construction cost. Estimates for bridge are computed using the available costs per square footage
multiplied by the bridge dimensions. Table 4 gives the bridge cost used in the planning level cost
estimate.
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Table 4. VDOT Bridge Cost - Planning Cost Estimate Excel.

Bridge Cost
Over 25' 10 200" in length Widen Reconst or New per sq ft| $ 110($ 120($

140

Over 200" in length Widen Reconst or New per sq f1| $ 140 $ 150 || $

170

Other improvement costs are added to construction cost based on the project condition. The
urban/rural sections, bridges and other improvement costs make up the planning level
construction estimate. The Planning Cost Estimate Excel derives the planning level cost estimate
by adding the ROW cost and utilities cost to the construction estimate. The ROW and utilities
codt, givenin Table 5, are classified based on location of project.

Table 5. VDOT ROW Cost Percentages - Planning Cost Estimate Excel.

Right of Way & Utilities Cost % of Cost Estimate
Rural 25% 30%
Residential/Suburban low density 50% 55%
Outlying business/Suburban high density 60% 75%
Central business district 100% 125%

4.1.1.1.2 Project Cost Estimating System (PCES)

PCES is an in-house system developed by VDOT for preparing estimates during the scoping
phase of project development. The current version of the PCES is 2.5, though the discussion used
version 2.1. The PCES consists of following sections:

e Summary Page

The summary page gives the total project estimate, which is made up of the construction
estimate, Preliminary Engineering (PE) estimate, and right-of-way and utilities estimate
along with the project number, district, and year of estimation.

e Construction/Bridge/PE

This section uses lane mile cost for different geometric standards taken from the bid
details. The construction estimate includes details of the roadway like the total length of
project, length of two/four lanes to be built, length of the curb (ft), length of the sidewalk,
number of new traffic signals required or number of signals requiring adjustment, cost of
large drainage structures, and in-plan utility cost.

The PCES system provides an estimate based on project features rather than the
guantities. For example, the cost of all the components required in constructing a new
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signal is rolled up into one cost, which constitutes the unit price for the signal. By
entering the number of new signals to be constructed, a total estimate for the signalsis
computed.

PCES estimates bridges separately, again for the same reason that they contribute
significantly to project construction cost. The dimensions of the existing and new bridge
along with the complexity/type of new bridge are entered for estimating the bridge
construction cost. Bridge complexity can be selected as ssmple, moderate, or complex
based upon the height, difficulty of construction and other factors. Estimates for a bridge
of moderate complexity are taken as the base estimate, which is increased by 15 percent
for complex bridges and decreased by 10 percent for bridges of simple complexity. Also,
PCES provides the option to select whether the bridge work is only widening of existing
structure or super structure repair. The demolition of bridges is estimated as a lump sum
item.

e Right-of-way (ROW) Estimate

The costs associated with the ROW estimate can be either “computed” or “user-defined”
costs. ROW estimate comprises of the land value, building value, damages, other
improvements, administrative settlements, condemnation increases, administrative costs
and incidental expenses, demolition contracts, hazardous materials removal, property
management, relocation assistance, year of ROW authorization and a manua inflation
rate.

e Utilities Estimate

The utilities estimate includes the cost associated with setting up electrica lines,
telephone lines, water, sanitary sewer, natural gas/propane, petroleum, cellular, and any
additional items.

4.1.1.1.3 Trns*port Proposal and Estimate System (PES)

VDOT uses the PES module of the Trns*port system for preparing the design level estimates.
PES generates an item cost estimate using the historical bid data stored in the BAMS/DSS. The
emphasis at this stage is on estimating the correct quantities. VDOT uses a detailed estimate
generated by PES to compare the estimates generated by the estimators.
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4.1.1.1.4 Trns*port Estimator

VDOT uses the Estimator to perform “rational estimation” or cost-based estimation to compare
the estimates of designers. The definition of rational estimate given by VDOT is “An estimate
prepared by determining the required manpower, equipment, labor, and production rate, per day
needed to complete a unit of work.” Rational estimation is performed on bid items which
constitute 65 percent of total project cost. All unit prices are reviewed and modified as necessary.
VDOT checks the remaining 35 percent of project cost, which mostly includes minor items of
work, against the prices estimated in PES and does not modify the amounts unless thereis alarge
deviation in the prices contained in PES. VDOT uses various catalogs for its rational estimation.
These catalogs are databases containing the equipment, labor, and material costs that are loaded
into Estimator. The Site Manager module of the Trns*port suite of software is also used in the
estimation to obtain production rates based on the similarity of work being estimated.

4.1.1.2 Acquiring Unit Cost Information

As part of its rational estimation, VDOT makes use of different catalogs. These ‘catalogs are
databases of equipment, labor and materia costs loaded into Estimator to help in preparing the
cost estimate. These catalogs are updated every year from their respective sources specified in
Table 6.

Table 6. VDOT Source of Equipment, Labor, Material, and Production Rates.

Equipment Costs Blue Book of Construction Equipment Rental Rates

Material Costs Material on Hand (VDOT form C-22) reports, individua
suppliers, and internet

Labor rates Virginia Employment Commission (VEC)

Production Rates RS Means and Site Manager (Trns* port), Bid Item Duration
Data System (BIDDS)

Equipments rates, labor rates, and material costs are updated periodically as and when their
respective data sources are revised. The State Estimates Officer and Bid Engineer are responsible
for verifying the updated catalogs of equipments, |abor, and material costs.

4.1.1.3 Storing Unit Cost Information

VDOT maintains over five years of historical unit costs in its BAMS/DSS database. These
historical unit costs are available for the entire state as well as for each district. Apart from
storing historical unit costs as standard construction line items, VDOT also categorizes them
based on different work categories (e.g., grading/excavation, asphalt, bridge, traffic control, etc.)
and based on project types (e.g. bridge replacement, lane widening, intersection reconstruction,
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etc.). PES project details are updated every night in a separate data. Thisis used to compare the
estimates prepared using PCES software.

4.1.1.4 Accessing Unit Cost Information

The BAMS/DSS database is the primary source of historical data used in PES and Estimator.
VDOT also maintains a comprehensive two-year historical bid price listing as well as the
statewide and district averages on its website at http://www.virginiadot.org/business/const/ under
the ‘Other Resources’ section. Figure 27 provides a sample of a two-year historical bid price
listing maintained by VDOT. Figure 28 and Figure 29 give a snapshot of the statewide and
district averages maintained for different work items.

Virginia Department of Transportation 14:37 Thursday, May 22, 2003 1
Two Year Bid History
through MARCHE 2008

HISTCRICAL BID PRICE LISTING

PAY ITEM: 00100 DESCRIPTICN: MOBILIZATION / 13
CALENDAR T COUNTY PROJECT I AWAR ECCN THIRD
REGION QUARTER U DESCRIFTION JUANTITY - IDD BIDDER ESTIMATE

200€0Q3

200804

2007Q1

Figure 27. VDOT Two-Year Historical Bid Price Listing.
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http://www.virginiadot.org/business/const/�

STATEWIDE AVERAGES APRIL 2006 THROUGH MARCH 2008

ITE_M DESCRIPTION UMIT MLNIM UM PRICE MAXIMUM PRICE
LABCR TEC 3 32 ¥
MOBILIZATION LS -] 1.00 3
COMNSTRUCTION EU LS 5 223 50 ¥
CLEARING AND GRUBBING LS 3 47.50 53
REGULAR EXCAVATION CY 3 3
ROCHK EXCAVATION [+ -] 1
| GRADING LS 3 1
EARTHWORK LS 3 £5,000
EXTRA EXCAVATION =] H 1.53
D|BEORROW EXCAVATION [+ -] 0.01
0| EMEANEMENT CY :3 0.01
GEQTEXTILE (EMBANKMENT STABILIZATION) 5 3 165 | % ¥
SURCHARGE PLACEMENT & REMOWVAL =] H 83 3 3
D|SETTLEMENT FLATE =a 3 1,200 ¥ 3
MINOR STRUCTU EXC, PIPE CULVERT CY 3 3 ¥
MINOR STRUCTURE EXCAV. BOX CULVERT [ 3 ¥ ¥
El T MATL. TY. | MIN. CER-30 TOM ¥ £ ¥
=] T MATL. TY. | MIN. CER-30 (o 3 3 ¥
SELECT MATL. TY. Il MIM. CEBR-20 CY 5 3 3
GEQTEXTILE (SUBGRADE STRABILIZATION) 5 ] ¥ ¥
CLASE | BACKFILL MATERIAL CY 5 £ 3
Z|EED.MAT FINE AGR.OR AGGER.MND.10 TOM 3 3 ¥
BEDDING MATL AGGR.MNO. 25 OR 26 TOM 5 i 5
TEMPORARY SHEET FILING SF 3 ¥ ¥
SHEET PILE. STEEL SF ] 53 53
2| COMCI E CLASS &4 BOX CULVERT cY 3 3 3
CONCRETE CLASS [+ 3 3 3
FLOWABLE BACKFI =] 3 ¥ ¥
CONCRETE CLASS B2 oY 3
REINF_. STEEL LB 3
EPOXY COATED REIMF. STEEL LB -]
STRUCTURAL STEEL JB-1 LB 3
EM ALL PIPE GRATE EW-11 T, LF 3 550
EMDWALL GRATE & FRAME EW-114 =8 3 950
UNDERDRAIN UD-1 F -] 7
UNDERDRAIM UD-2 LF :3 15
UNDERDRAIM UD-3 F 3 12 ¥ ¥
UNDERDRAIM UD-4 LF H ] 3 3
UNDERDRAIN UD-5, GEOCOMPOSITE LF ] ¥ ¥
COME. UNDERDRAIN CD-1 F 3 ¥ ¥ 14.75
Figure 28. VDOT Statewide Averages.
DISTRICT AVERAGES APRIL 2008 THROUGH MARCH 2008
ITEM ITEM DESCRIPTION LUNIT MINIMUM PRICE MAXIMUM PRICE AVERAGE LOW BIDS DISTRICT
[a: WMIEBILZATION LS 3 300000 | S E 21471, BERSTL
[a: CONSTRUCTION SU TING LS 3 E E 3.136.47 |[BRSTL
[a]i CLEARING AND GRUBEBING LS ] 3 3 ' |[BRSTL
Jus REGULAR EXCAVATION C -] ] ] BRSTL
[ ROCK EXCAVATION C $ 5 5 BRESTL
[ | GRADING LS 3 5 [ ] F |[BRESTL
0i ECRROW EXCAVATION C 3 3 3 BRETL
0i EMEBANKMENT C 3 3 3 BRETL
0f MINOR ETRUCTURE [+ 3 ESQ|S 3 BRETL
[a: Z|MINCR STRUCTURE EXCAV. C 3 1100 | S E BRSTL
Jus SELECT MATL. TY. | MIN. CB TON 3 1188 |5 3 BRSTL
[ EEDDIMG MATL A& : OR 26 TON ] 1435 | § 5 BRSTL
[ E CLASS A4 BOX CULVERT C ] 425215 5 ERETL
[ 2 MISC. C 3 40600 | § [ ] BERSTL
Jas FLOWABLE BACKFILL C $ 18097 | 8 ] BRETL
0i REINF. STEEL LE 3 D78 | 5 3 BRETL
0f EPQXY COATED REIMF. STEEL LE 3 20058 3 BRETL
Jus STRUCTURAL STEEL JB-1 LE ] 250015 3 BRSTL
[as EMNDWALL GRATE & FRAME EW-114 EA ] 3 3 3 BRSTL
[ COMB. UNDERDRAIN CD-1 LF ] 5 5 BRSTL
[ COMB. UNDERDRAIN CD-2 LF ] 5 5 BRSTL
Jus LF § ] ] BRSTL
[as EMDWALL E EA § 5 5 BRETL
[1] 2|6" COMNC. PIPE LF 3 3 3 BRETL
a P LF 3 3 3 BRSTL
0 LF 3 3 3 BRSTL
[1] LF ] 3 3 BRSTL
[] LF ] E] 3 BRSTL
8 LF -] ] ] BRSTL
0 LF $ 5 5 BRSTL
[1] LF $ [ [ BRSTL
[1] LF $ [ [ BRSTL
a LF 3 3 3 BRSTL
o LF 3 3 3 BRSTL
[3] LF ] 3 3 BRSTL
g LF -] ] ] BRSTL
0 LF $ 5 5 BRESTL
[] LF 3 5 [ ] BERSTL
[] LF ] [ ] [ ] BRSTL
a LF 3 3 3 BRETL

Figure 29. VDOT District Averages.
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4.1.1.5 Applying Unit Cost Information

VDOT considers various factors for adjusting the unit prices generated from the PES when
performing rational cost estimation. The following are common factors considered when
adjusting unit prices, though these might vary based on work involved and specific contract
provisions:

e Plan and proposal review

e Project site conditions

e Timelimit

e Seguence of construction

e Seasond limitations

e Regiona conditions

e Current market conditions

e Quantities/price relationships

e Inflation and risks involved in the project

In performing the rational estimation, VDOT adjusts unit prices for the above factors based on
recent bid history received for particular items of work. The labor rates available from the VEC
are escalated at the average rate for the previous two years since these rates are a year old when
they are published. This adjustment is applied twice to the published rate, first to bring this rate
current and the second to project the cost on future work being performed. Furthermore, this rate
is increased by 50 percent to 52 percent to reflect the labor burden. VDOT uses RS Means as
guidance on the production rates but relies more on experience and on software like the Site
Manager and BIDDS for finding the production rates for various items of work. Site Manager
reflects the current production rates from various ongoing projects in VDOT and BIDDS
maintains a historical database of production rates. BIDDS is generally used within VDOT for
preparing an estimate on the contract time at the pre-advertisement level, but it is aso used to
report historical bid item level performance data, which can be used by the estimator to estimate
the production rates for individual bid items. Figure 30 shows the role of BIDDS in determining
the production rates.
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[ Site Manager ]

Y

[ Experience

Production Rate ]

Figure 30. VDOT Production Rate Estimation.

VDOT uses 24 months of historical data when establishing the unit prices for its mgjor items of
work. A work item is considered a magjor work if it constitutes 60 percent of total estimated
contract cost or 10 percent of total quantities, whichever is smaller. If sufficient historical data
are available, VDOT conducts a regression analysis to establish the unit price. Otherwise, a
weighted average is used for determining the unit price. VDOT performs a manual comparison
of historical bid data generated by PES with recent bids and adjusts unit costs accordingly. The
unit price prepared for non-standard work item by the design division is not modified in the final
engineers estimate. Sometimes other states are referenced as a check if similar work item have
been used.

4.1.2 Maintenance Unit Cost Information

The unit costs for maintenance projects are determined the same way as a construction project.
The 30-day rates are used in estimation of maintenance projects aong with a database on costs
associated with moving, snow plowing, and so on. No separate software is used for estimating
maintenance projects. Maintenance unit costs generated through PES are adjusted based on the
recent bids received by VDOT.
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4.2 UTAH DEPARTMENT OF TRANSPORTATION
4.2.1 Construction Unit Cost Information
4.2.1.1 General Section

UDOQOT follows the historical bid-based estimating technique right from the planning phase
through the PS& E phase of project development. Planning level estimates are prepared using an
in-house Excel spreadsheet called Concept Cost Estimate Form. UDOT prepares estimates for
the remaining phases using its in-house application called Project Development Business System
(PDBS). PDBS aso generates bid documents for contractors to submit bids and tracks the
progress of the projects and change orders. Figure 31 depicts the estimation framework of
UDQOT. UDOT maintains an estimation guideline on its website (UDOT’s Statewide Estimation
Process: http://www.udot.gov/main/uconowner.gf?n=35214810363450832), which provide
estimators with general guidelines for developing project estimates at various phases of project
devel opment.

PDBS — Project Development Business System

1 e i
i Planning i
1 Concept Cost :
: Estimate Form — :
H Excel H
i Spreadsheet Scoping !
i PDBS ]
' |
H Design '
H PDBS !
1 1
1 . 1
' PS&E |
i PDBS !
1 1
1 1
L ]

Historical Bid-Based
Estimation

Figure 31. UDOT Estimation Framework.

4.2.1.1.1 Concept Cost Estimate Form

The Cost Estimate Form developed by UDOT enables the estimators to estimate the cost
involved for mgjor items of work such as roadway and drainage, traffic and safety, structures,
environmental mitigation, and ITS at the planning or conceptual level (see Figure 32). Certain
percentages are assumed to cover the contingency, yearly inflation, right-of-way cost, and
utilities. The values for inflation, preliminary engineering, and construction engineering are not
fixed and are adjusted based on engineering judgment.
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Cost Estimate - Concept Level

For projects 1 Year out use 10%, 2 Years 9%, :

10% Rural PB; 15% Urban PB; 20% Non PB

Approximate Route Reference Post (BEGIN) = 101.48 (END) = 106.000
Accumulated Mileage (BEGIN) = 95.202 (END) = 99.872

Project Length = 4.670 miles 24,658 ft
Current Year = 2007
Assumed Construction Year = 2012

Assumed Yearly Inflation for Construction and Utility Items (%/yr) = 7.0% 5 yrs for inflation
IAssumed Yearly Inflation for Engineering Services (PE and CE) (%lyr) = 6.0%
Assumed Yearly Inflation for Urban Residential Right of Way (%/yr) = 6.5%
Assumed Yearly Inflation for Urban Commercial Right of Way (%/yr) = 4.0%
Assumed Yearly Inflation for non-Urban Right of Way (%/yr) = 2.0%
Construction Items Contingency (% of Construction) = 20.0%
Preliminary Engineering (% of Construction + Incentives) = 8.0%
Construction Engineering (% of Construction + Incentives) = 10.0%

ltem # | Cost Remarks
Construction
Roadway and Drainage $1,502,596
Traffic and Safety $269,450
Structures $65,300
Environmental Mitigation $595,000
ITS $50,000
Subtotal|  $2,482,346
Construction Items Contingency (for minor items not listed) ~ (20%) $496,469
Construction Subtotal| ~ $2,978,815
P.E. Cost P.E. Subtotal $245,000 [8%
C.E. Cost C.E. Subtotal $306,000 |10%
Right of Way Urban/Suburban Residential Right of Way Subtotal $5,000
Right of Way Urban Suburban Commercial Right of Way Subtotal $15,000
Right of Way non-Urban/Suburban Right of Way Subtotal $21,000
Utilities Utilities Subtotal $70,500
Incentives Incentives Subtotal $86,084
Miscellaneous Miscellaneous Subtotal $0
Cost Estimate (ePM screen 505) 2007 2012
Concept Report Cost
P.E. $245,000 $328,000
Right of Way $41,000 $48,000
Utilities $71,000 $100,000
Construction $2,979,000 $4,178,000
C.E. $306,000 $409,000
Incentives $86,000 $121,000
Contingency 10% $372,800 $523,000
Miscellaneous $0 $0
TOTAL $4,100,800 | TOTAL $5,707,000
PROPOSED COMMISSION REQUEST| TOTAL  $4,100,800 | TOTAL  $5,707,000

Figure 32. UDOT Concept Cost Estimate Form.



Estimators are advised to compare the project data from PDBS and abstracts from previous
projects of similar locality, size, and scope while preparing an estimate for any project. Also, the
price comparison report generated using PDBS provides a quick method to evaluate the project
unit prices against region or statewide averages. The price comparison report compares the
average of the historica data and gives averages for each item of work (including standard
deviation).

4.2.1.2 Acquiring Unit Cost Information
UDOT utilizesits PDBSto extract al the bid details from the submitted bids.
4.2.1.3 Storing Unit Cost Information

The database within PDBS enables UDOT to store more than five years of historical bid datain
its database. The historical unit cost information is available for the entire state, districts, and
counties. Historical unit costs are also available for the date range specified in PDBS, quantity
range, awarded bid only, source of funding, and based on units (English or Metric). All of the
historical bid details are stored as standard construction line items.

4.2.1.4 Accessing Unit Cost Information

PDBS enables the estimator to access all the historical bid information. UDOT provides its
estimators with alist of statewide average (weighted) low bid for each of the line items of work.
Figure 33 shows a snapshot of the average low bid information. The low bid information is
generated  every  year, and it is avalable on ther website at
http://www.udot.utah.gov/main/f?p=100:pg:12302720542229821131:::1:T,V:446. The statewide
average low bid price contains the average unit price, total quantity, and unit of measure for each
line item of work arranged by the item number.
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Statewide Average Bid Price Calculation for 2007

Iltem Unit of Average Total

Number Units Description Measure Price Quantity
00830001U CSI - INCH/PO Equal Opportunity Training Hour $4.02 53851
012850010 CSI - INCH/PO Mobilization Lump $221,887.12 115
013150010 CSI - INCH/PO Public Information Services Lump $8 684 37 69
015540005 CSI - INCH/PQ Traffic Control Lump $116,168.75 106
015580005 CSI - INCH/PQ Temporary Pavement Markings it $0.10 16632
015710020 CSI - INCH/PQ Check Dam (Stone) cuyd $81.62 55
015710022 CSI - INCH/PQ Check Dam (Stone) Each $23043 205
015710025 CSI - INCH/PQ Check Dam (Fiber Roll) t $7.16 5718
015710030 CSI - INCH/PQ Silt Fence ft $3.37 85531
015710060 CSI - INCH/PQ Drop-Inlet Barriers (Stone) cuft $20.75 78
015710070 CSI - INCH/PO Drop-Inlet Barriers (Silt Fence) t $8.30 60
015710075 CSI - INCH/PQ Drop-Inlet Barrier (Fiber Roll) ft $13.00 3184
015710100 CSI - INCH/PQ Curb Inlet Barrier Each $121.46 275
015710110 CSI - INCH/PO Pipe-Inlet Barrier (Stone) cuyd $158 43 35
015710120 CSI - INCH/PO Sediment Trap cuyd $182.19 30
015710130 CSI - INCH/PQ Stabilized Construction Entrance sqyd $10.15 1238
015710140 CSI - INCH/PO Straw Bale Barrier ft $523 1664
015710150 CSI - INCH/PO Temporary Environmental Fence ft $2.31 14781
015710155 CSI - INCH/PQ Environmental Control Supervisor Lump $19,438 91 10
015720020 CSI - INCH/PQ Dust Control and Watering 1000 gal $7.00 132355
017210010 CSI - INCH/PQ Survey Lump $43,872.00 51
018910010 CSI - INCH/PQ Move Street Sign Each $198.95 21
018910020 CSI - INCH/PO Move Mailbox Each $300.60 82
018910030 CSI - INCH/PQ Mailbox Assembly Each $206.76 29

Figure 33. UDOT Statewide Average Unit Low Bid Prices.
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4.2.1.5 Applying Unit Cost Information

UDOT maintains a set of guidelines for preparing estimates during different phases of project
development. The project designer is responsible for compiling and updating the project
estimates. Each design group within UDQOT is required to complete the estimates for all work
performed on their respective portion of a project. For example, the structural designer is
required to prepare and update the estimates for structural items. PDBS tracks the history of bid
items and determines the unit prices for cost estimates. The estimating chapter of UDOT’s
Roadway Design Manua of Instruction provides the steps that need to be followed while
preparing the bid portion of Engineer’s Estimate. The guidelines include the following steps:

1. Compiling quantities for each items of work and checking their accuracy against the
current level of design.

2. Determining and documenting the unit prices for all items of work.

3. Assigning responsibility to each department to provide the quantities and costs for al
items of work.

4. Adding necessary contingencies for unknown items, miscellaneous items, and inflation.
5. Conducting a Red Flag Analysis on the estimates.
6. Verifying the estimate is on target for project delivery and identifying areas of concerns.

7. Performing Quality Control/Quality Assurance (QC/QA).

Unit prices determined in Step 2 of the general guidelines take into consideration the following
factorsinfluencing the unit bid price:

e Location

e Timeof year

e Constructability

e Quantity of item

e Limitations of operation
e Availability of materials
e Familiarity of process

e Specialty equipments

e Risk to contractors
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e Construction schedule

UDOQOT considers seven to twelve months of historical data for establishing the unit prices using
weighted moving average for duration of one year or one quarter. Using PDBS, the estimators
can also obtain the weighted unit prices based on a specified time range.

42151 Red Flag Analysis

PDBS has a built in feature, Red Flag Analysis, that aides the engineers in considering factors
affecting the project cost while preparing an Engineer’s estimate. The Red Flag Analysis lowers
or raises the Engineer’ s Estimate by a certain percentage to address the specific characteristics of
the project. To perform this anaysis, the estimator is provided with a screen (see Figure 34)
where specific questions about the project are answered.

Iz thiz an orange or purple book project? (vYes = -25%1 © Yes © po

I= thiz a trail project? (Yes = +2.5%) " wes { Mo
Iz thiz & local government project? (Yes = +2.5%)  ves U Mo
Could the location of this project

increase construction costs? (Mes = +2.5%) (" wes [ Mo
Wil there be schedule or

start date constraint=? (Wes = +2.59%) [ wes [ Mo

Do you anticipste having &t least 3
hidding planhalders AMD 12 ather non-hidding
planholders on this project? (Mo = +2.59%) (" wes [ Mo

In wehich Month swill the project advertise? |
(Ot - Mar. = -2.5%, Apr. - Sep. = 2.5%)

Figure 34. UDOT Red Flag Analysis — PDBS.

e Orange/Purple Book Project: Pavement preservation projects (Negative flag since they
are simple and straightforward).

e Trail Project: Bike or pedestrian trail project (Positive flag since they are historicaly
higher than estimated).

e Local Government Project: Historically higher than estimated due to size and increased
number of project stakeholders (Positive flag if local Government project).
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e Location of Project: Remote project locations can increase the cost of project (Positive
flag if project isin aremote location).

e Schedule/Start Date Constraints of Project: Tight schedules without alowing any
flexibility for contractor increases the project cost (Positive flag, if scheduleistight).

¢ Plan holders (Contractor Interest): More plan holders provide more bidders leading to
more number of bids received and lower bids. (Negative flag, if contractor interest is
minimal).

e Bidding Season: Advertisement of project in winter leads to a negative red flag.

UDOQOT can aso perform a Red Flag analysis on cost-sensitive materials, lump sum/specialty
items, and non-bid items. Examples of cost-sensitive materials are hot mix asphat (HMA),
concrete, and stedl. If the cost of these volatile materials is greater than 10 percent of the total
estimate on a large project (30% for smaller project), the Red Flag Anaysis suggests adding a
positive flag (2.5%) to account for market volatility. Red flag analysis always suggests an
increase or decrease of a constant 2.5 percent. Previous projects and experience established this
value. However, the percentage can be overridden if the estimator finds it to be not appropriate
for the project.

UDOT sets certain amount (percentages) for minor items of work not covered during the initial
phases of project development. Table 7 includes the contingency used by UDQOT to cover these
minor items of work.

Table 7. UDOT Contingency Percentages.

Project Phase Contingency (%)
Planning 25
Scoping 10

Design 10
PS& E 5

4.2.2 Maintenance Unit Cost Information

UDOT estimates maintenance projects similarly to construction projects. PDBS provides the
necessary unit costs to be used in the estimation of maintenance projects.
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4.3 CALIFORNIA DEPARTMENT OF TRANSPORTATION
4.3.1 Construction Unit Cost Information
4.3.1.1 General Section

Caltrans uses historical bid-based estimating from the Planning phase through the PS& E phase
of project development. Caltrans performs cost estimation in all these phases using an in-house
developed Excel spreadsheet (see Figure 35). The district offices, which are responsible for
preparing the Engineer’s Estimate, rely on these spreadsheets for estimation purposes. For
preliminary estimates, Caltrans uses Planning Level Excel spreadsheets available on its website
under the Division of Engineering Services (http://www.dot.ca.gov/hg/esc/estimates/forms). The
Structures Division in Caltrans has identified cost per square unit for typical structural sections,
and updates the value annually. The district offices used the value for their preliminary
estimation until detailed design information is available. Figure 36 shows the comparative bridge
costs developed for the year 2007 in metric units, and Figure 37 shows the Advance Planning
Estimate Excel spreadsheet used by the Structures office for preparing the planning level
estimates.

I i
1

| Planning i
! Excel i
! Spreadsheet Scoping I
i Excel !
i Spreadsheet ) !
H Design I
H Excel :
H Spreadsheet I
I PS&E i
! Excel I
I Spreadsheet ]
I i
1 1

Historical Bid-Based
Estimation

Figure 35. Caltrans Estimation Framework.
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http://www.dot.ca.gov/hq/esc/estimates/forms�

Factars that will increase the price aver the high end of the Price Range 25%-150%

Structures with more than 2 construction stages
Unique substructure construction
Widenings less than 5 M
(STR. DEPTH/ MAX SPAN) | COMMO | COST
NSPAN | RANGE
STRUCTURAL SECTION REMARKS
SIMPLE | CONTINUOUS | RANGE | $/Square
meters | meter
RC SLAB | 006 0.045 5-13 | 1700-3000
THESE ARE THE MOST
RCT-BEAM v | 007 0.065 12-18 [1950-3200 | ~opmaoh TYPES AND
RC BOX 7007 | 006 0.055 15-37 | 1950-3000 | ACCOUNT FOR ABOUT 80%
—— OF BRIDGES ON CALIFORNIA
cippssLAR | 0.3 0.03 12-20 | 1850-2700
’ “ STATE HIGHWAYS.
cIPPSBOX | 0.045 0.04 30-76 | 1950-3000
PCIPS SIAR Fhl | 003 0.03 6.15 | 22503100
(+3 AC) (-3 AC)
~ | o006 0.055
PCIPS = , 9.37 | 2350-3100
nTT ra0 |  3ac NO FALSEWORK REQUIRED.
BULE T GIRDER 0.05 0.045 27- 44 | 2350-3350
PCPS T T 0.085 0.05 15-37 | 2250-3000
PCIPSBOY “=i=T | 006 0.045 37-61 | 2700-4300
STIH“;;SEEEL T | oo 0.04 18-91 | 2700-4100 | NO FALSEWORK REQUIRED.

NOTE: Removal of a box girder structure costs from 3180 - 5215 per squars meter.

COSTS INCLUDE 10% MOBILIZATION

Figure 36. Caltrans Comparative Bridge Costs (2007).
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[ ] GENERALPLANESTIMATE

[ ] ADVANCEPLANNING ESTIMATE

Revised - December 3, 2007

RCVD BY: JTY IN EST:
OUT EST:
BRIDGE: BR. No.: DISTRICT:
TYPE: RTE:
CuU: Co:
EA: KP:
LENGTH: WIDTH: AREA (SQ. M)=
DESIGN SECTION:
# OF STRUCTURES IN PROJECT : EST. NO.
PRICES BY : COST INDEX:
PRICES CHECKED BY : DATE:
QUANTITIES BY: DATE:
CONTRACT ITEMS TYPE UNIT QUANTITY PRICE AMOUNT
1 TEMPORARY RAILING m
2 REMOVE CONCRETE m3
3 STRUCTURE EXCAVATION (BRIDGE) m3
4 STRUCTURE EXCAVATION m3
5 STRUCTURE BACKEFILL (BRIDGE) m3
6 PERVIOUS BACKFILL MATERIAL m3
7 CIDH CONCRETE PILING m
8 FURNISH PILING m
9 DRIVE PILES EA
10 FURNISH PC/PS CONCRETE GIRDERS EA
11 ERECT PC/PS CONCRETE GIRDERS EA
12 STRUCTURAL CONCRETE, BRIDGE m3
13 STRUCTURAL CONCRETE, BRIDGE FOOTING m3
14 STRUCTURAL CONCRETE, APPROACH SLAB m3
15 PRESTRESSING STEEL kg
16 BAR REINFORCING STEEL (BRIDGE) kg
17 FURNISH STRUCTURAL STEEL kg
18 ERECT STRUCTURAL STEEL (INCL PAINT) kg
19 JOINT SEAL ASSEMBLY (MR = ) >50 mm m
20 JOINT SEAL (MR = ) 50mm max m
21 SLOPE PAVING m3
22 CONCRETE BARRIER m
23
24
25
26
27
28
29
30
carans SUBTOTAL
TIME RELATED OVERHEAD
ROUTING i MOBILIZATION (@ 10 %)
1. DES SECTION \ 4 SUBTOTAL BRIDGE ITEMS
2. OFFICE OF BRIDGE DESIGN - NORTH CONTINGENCIES (@ 20%)
3. OFFICE OF BRIDGE DESIGN - CENTRAL BRIDGE TOTAL COST
4. OFFICE OF BRIDGE DESIGN - SOUTH COST PER SQ. METER
5. OFFICE OF BRIDGE DESIGN - WEST BRIDGE REMOVAL (CONTINGENCIES INCL.)
6. OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA WORK BY RAILROAD OR UTILITY FORCES
GRAND TOTAL
COMMENTS: BUDGET ESTIMATE AS OF

* Escalated budget estimate is provided for information only, actual
construction costs may vary. Escalated budget estimates provided do not
replace Departmental policy to update cost estimates annually.

Escalated Budget Estimate to Midpoint of Construction *
Escalation Rate per Year 5.5%

Years Beyond Escalated Years Beyond Escalated
Midpoint Budget Est. Midpoint Budget Est.

1 4

2 5

3

Figure 37. Caltrans Advance Planning Estimate Excel Spreadsheet.
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For each item of work identified in the planning level Excel spreadsheet, the unit prices are
obtained from the District 8 database containing the historical bid data and from the Highway
Cost Index/Bridge Cost Index. Apart from the District 8 database, which represents statewide
historical bid data, districts also rely on similar projects to compute the unit price for different
items of work.

The items of work identified in the planning level spreadsheet are broken down into more detail
as the project moves from planning phase through scoping and design, until the PS& E phase.
The estimates are prepared for the current date and escalated to five years in the future. Caltrans
has an annual update policy, which dictates an annual review of each project’s estimates and an
update with new escalation rates.

4.3.1.2 Acquiring Unit Cost Information

Caltrans uses their Basic Engineering Estimating System (BEES) for preparing the project design
cost estimates. BEES is aso used in bid opening, tracking the progress of the projects and
producing segregated cost estimates based on the fund source. BEES consists of two
components: (1) District (Highway) Cost Estimate and (2) the Structures (Bridge) Cost Estimate.
These two components are combined to estimate the total construction cost for a project. BEES
stores these two components separately and permits the recall of the combined or separate cost
estimates. District Offices and the Office of Structures use the BEES coded item list for entering
the District Cost Estimate and Structure Cost Estimate separately. All the associated quantities
and unit prices are entered for each item of work. This forms the Preliminary Engineer’s Cost
Estimate (blue sheet estimate). Once the contract documents are finalized, the preliminary cost
estimate becomes the Final Engineer’s Cost Estimate. Once the project is let, the bid details from
all the submitted bids are stored within the BEES database.

4.3.1.3 Storing Unit Cost Information

The BEES database and the District 8 database hold the historical bid data, which is made
available to al the Districts. District 8 database is updated with the recent bid details available
from the BEES database. Over five years of historical data are stored and made available through
the District 8 webpage (internet) as well through an Excel spreadsheet (intranet). The database
holds bid data for the entire state, districts, counties, and even market areas. The Contract Item
Cost Database, located in the main office, is another source for storing historical bid data though
only low bid details are stored within this database.
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4.3.1.4 Accessing Unit Cost Information

Estimators in various districts of Caltrans use the Contract Item Cost Database and the District 8
database (http://sv08data.dot.ca.gov/contractcost/) for accessing the historical bid data. Figure 38
presents the District 8 webpage showing the online tool developed by Caltrans for accessing
historical bid data. Figure 39 provides the typical search results. Estimators can search for
historical data based on such area as districts of interest, year, maximum and minimum amount,
maximum and minimum quantities, and relevant unit prices.

Skip to: Content | Footer | Accessibility L|Search Caltrans ‘@

( ?.Goiv TRANSPORTATION

CONTRACT COSTDATA
Home | Travel | Business

Engineering | News | Maps | Jobs | About Caltrans | Contact Us

Contract Cost Data | Caltrans District We're Here to Get You There

- Contract Cost Data Home Caltrans > District 8 > Cost Data

- Code Search

% Other Resources Welcome to the Contract Cost Database Search Page. This site allows you to search historic bid data for Caltrans construction cost data. Use of this site constitutes acceptance of
- Search Tips the conditions of use. For mare help on using this site click here. For the most recent bid data click here
# 2@ Search Parameters
Item Code or Description* E
Include data from all ~ bidder(s). (Note: Does not include iregular bidders).
DATABASE STATS To make multiple selections from the boxes below, hold the control key down as you make selections. Leave
» 844,218 records in the boxes unselected or blank to query for all the values.

database P "
L: bid - District(s] Optional Parameters:
» EYES; dl ’[]D;:"g‘ 23‘05 District01 = [Fill in as many as you need, or leave them blank to search all}
imported: 06-19-2008 District 02 Total Price (for item)
District 03 Min §
ct Max §
Gaftrans Quantity
A Min
District 09
District 10 Max
District 11 Unit -any- = [l convert to this unit whenever possible

dearseledtion  glear seledlion
w_maj

show counties | show map

* indicates required field

ck to Top | Contact Us | Site Map

Conditions of Use | Privacy Policy
Copyright ©® 2007 State of California

Figure 38. Caltrans District 8 Contract Cost Database.



to: Content | Footer | Accessibility L‘Searchﬂal(rans ‘@ =

/Gov TRANSPORTATION

CONTRACT COSTDATA

m

Home | Travel | Business | Engineering | News | Maps | Jobs | About Caltrans | Contact Us

Contract Cost Data | Caltrans 0 Get You Th

ere

Caltrans > District 8 > Cost Data > Results

Item No. / Description Unit Qy it s Total Bid Open Coptact | i |m| TRO

160101 - CLEARING AND GRUBBING Ls 05 1 $15000.00 $13408.02 $15000.00] 01-07-2004 1 M
160101 - CLEARING AND GRUBBING Ls 05 1 $15000.00 $13408.03 $15000.00| 01-07-2004 2 M
160101 - CLEARING AND GRUEBING LS 05 1 $2000.00) $1787.74| $2000.00 01-28-2004 1 M
160101 - CLEARING AND GRUBBING Ls 05 1 $2000.00| $1787 74| $2000.00] 01-28-2004 2 M
160101 - CLEARING AND GRUBBING LS 05 1 $2000.00| $1787 74| $2000.00] 01-28-2004 3 M
160101 - CLEARING AND GRUBBING Ls 05 1 $2000.00) $1787.74| $2000.00 01-28-2004 4 M
160101 - CLEARING AND GRUBBING Ls 05 1 $2000.00| $1787 74| $2000.00] 01-28-2004 5 M
160101 - CLEARING AND GRUEBING LS 05 1 $35000.00 $31285.41 $35000.00] 01-28-2004 ] M
160101 - CLEARING AND GRUBBING Ls 05 1 $5950.00 $5318.52| $5950.00 02-10-2004 1
160101 - CLEARING AND GRUBBING Ls 05 1 $6000.00| $5363.21 $6000.00] 02-10-2004 2
160101 - CLEARING AND GRUEBING LS 05 1 $4000.00) $3575.48] $4000.00 02-10-2004 3
160101 - CLEARING AND GRUBBING Ls 05 1 $4000.00| $3575 48| $4000.00] 02-10-2004 4
150101 - CLEARING AND GRUBBING Ls 05 1 $6000.00) $5363.21 $6000.00 02-10-2004 5
160101 - CLEARING AND GRUBBING LS 05 1 $6000.00| $5363.21 $6000.00) 02-10-2004 6
160101 - CLEARING AND GRUBBING Ls 05 1 $6000.00| $5363.21 $6000.00] 02-10-2004 7
160101 - CLEARING AND GRUEBING LS 05 1 $6000.00) $5363.21 $6000.00 02-10-2004 8
160101 - CLEARING AND GRUBBING Ls 05 1 $14900.00 $13318 64 $14900.00] 02-10-2004 9
160101 - CLEARING AND GRUBBING LS 05 1 $1044 00| $933 20| $1044 00| 03-03-2004 1
160101 - CLEARING AND GRUBBING Ls 05 1 $7800.00) $6972.18 $7800.00) 03-03-2004 2
160101 - CLEARING AND GRUBBING Ls 05 1 $2400.00| $2145 29| $2400.00 03-03-2004 3
160101 - CLEARING AND GRUEBING LS 05 1 $7800.00) 697218 $7800.00) 03-03-2004 4
160101 - CLEARING AND GRUBBING Ls 05 1 $7000.00| $6257 .08 $7000.00] 03-03-2004 5
160101 - CLEARING AND GRUBBING Ls 05 1 $7800.00| $6972 18| $7800.00] 03-03-2004 6
160101 - CLEARING AND GRUEBING LS 05 1 $3800.00) $3396.70| $3800.00 03-03-2004 7
160101 - CLEARING AND GRUBBING Ls 05 1 $7800.00| $6972 18| $7800.00] 03-03-2004 8
150101 - CLEARING AND GRUBBING Ls 05 1 $40490.00 $36192.75 $40490.00] 03-10-2004 1 M i

Figure 39. Caltrans Search Results for Contract Cost Database.

The Contract Item Cost Database (http://www.dot.ca.gov/hg/esc/oe/costinfo.html) is a tabulation
of the BEES item list having weighted averages of the low bidder’'s prices for those items (see
Figure 40).
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State of California - Departmant of Transpartation
CONTRACT ITEM COST DATA

ITEM NO. OF AVE PRICE TOTAL
CODE  ITEM DESCRIPTION UNIT DIST  pROJ QUANTITY PER UNIT AMOUNT
153103 COLD PLANE ASPHALT CONCRETE PAVEMENT 3QYD 7 3 54849000 51.13 $618,235.00
sQYD 8 1 2,380.00 $3.00 $7,140.00
5QYD 11 4 20,930.00 $5.23 $109,409 50
sQYD 12 1 050.00 $4.00 $3,300.00
Unit Sub Total SQYD 32 1,558,264.00 $1.47 $2,289,777.40
Item Code 153103 Total No. of Proj. 212 Total Amount  $17,132,500.57
153110 COLD PLANE ASPHALT CONCRETE PAVEMENT 5QYD 3 1 1,460.00 §12.00 $17,520.00

(.10 MAXIMUNM)

Unit Sub Total SaYD 1 1,460.00 $12.00 $17,520.00

Item Code 153110 Total No. of Proj. 1 Total Amount $17,520.00

153152 COLD FLANE ASPHALT CONCRETE PAVEMENT M2 8 1 51,900.00 $0.69 $35,811.00
(30 MM MAXIMUM)

Unit Sub Total m2 1 51,900.00 $0.69 $35,811.00

Item Code 153152 Total No. of Proj. 1 Total Amount $35,811.00

153153 COLD FLANE ASPHALT CONCRETE PAVEMENT M2 8 1 29,800.00 $0.69 £20,562.00
(45 MM MAXIMUM)

Unit Sub Total m2 1 29,800.00 $0.69 $20,562.00

Item Code 153153 Total No. of Proj. 1 Total Amount §20,562.00

Figure 40. Caltrans Contract Item Cost Report.
4.3.1.5 Applying Unit Cost Information

Caltrans generally uses four to six months of historical data when establishing the unit price for a
line item but aso considers using older data than that. The District 8 database along with the
Contract Item Cost database serve as a good source of historical bid data for the district
estimators. Based on parameters like the district number, year, minimum and maximum quantity,
and minimum and maximum total price, historical bid data can be obtained for various items of
work. Apart from the list of historical bid data, the database provides estimators with the simple
average, weighted average (unmodified and adjusted) and standard deviation for the items
selected from the search results. Figure 41 provides the summary of average price/unit along
with the standard deviation. Another feature available is the generation of atrend line for the line
item being searched. Figure 42 shows the trend line for line item Clearing and Grubbing. The
standard deviation allows the estimators to understand the variation with the unit pricing. Though
the trend analysis, shown in Figure 42, helps the estimator in modifying the unit costs, unit prices

are adjusted based on experience and engineering judgment.
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160101 - CLEARING AND GRUBBING Ls 05 1 $60000.00| 548549 17| $60000.00 10-12-2005 05-314304 M
160101 - CLEARING AND GRUBBING Ls 05 1 $21750.00| $17599.07| $21750.00 10-26-2005 M
160101 - CLEARING AND GRUBBING Ls 05 1 $55000.00| 544503 .41 $55000.00 10-26-2005 M
160101 - CLEARING AND GRUBEING Ls 05 1 $55000.00] 544502.41 $55000.00 10-26-2005 M
160101 - CLEARING AND GRUBEING Ls 05 1 $5000.00| $4045.76 $5000.00 11-01-2005
160107 - CLEARING AND GRUBEING Ls 05 1 $5000.00| $4045.76 $5000.00 11-01-2005
160107 - CLEARING AND GRUBEING Ls 05 1 $45000.00] 526411.88] £45000.00 11-02-2005
150107 - CLEARING AND GRUBEING Ls 05 1 $45000.00] $26411.88] $45000.00 11-02-2005
150107 - CLEARING AND GRUBEING Ls 05 1 $84477.00] $68354.81 £84477.00 11-02-2005
160107 - CLEARING AND GRUBEING Ls 05 1 $62000.00] $55831.55) $69000.00 11-02-2005
160107 - CLEARING AND GRUBEING Ls 05 1 $15000.00] $12137.29] $15000.00 11-08-2005
160107 - CLEARING AND GRUBEING Ls 05 1 $15000.00] $12137.29] $15000.00 11-08-2005
160107 - CLEARING AND GRUBEING Ls 05 1 $15000.00] $12137.29] $15000.00 11-08-2005
unchedk all | chedk all
SUMMARY Unmodified Adjusted
Average Price/Unit: § 26.571.78 25.645.21 Avg Mo. Units 1
Std Diev. fof Unit Price); +5 36.099.56 33.05246 Rows Selected 172
Weighted Avg.: § 26.571.78 25.645.21 Rows Retumed 172
Minimum Price/Unit: § 1.044.00 93320
Maximum Price/Unit: §_ 275,000.00 222517.04

Adjusted prices are sdjusted o todsy's dollars based an the Calts
To rmave 8 row fram the calculstions, unchedk the checbox next
To see sdditional information for s contract, click on that contract number
To see = trend graph of prices for an item, click on thes item number

| Back | New Search |

Figure 41. Caltrans Summary of Average/Weighted Average Price.
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Note: All districts’ and all yeers' data used to generate graph

Back To Results | New Search
TIMESTAMP: 07/16/2008 23:45:00

Privacy Policy

Conditions of Use |
Caopyright @ 2007 State of California

Figure 42. Caltrans Trend Line Feature of Contract Cost Database.

Caltrans has standard sliding scale contingencies for different phases of project development to
cover estimate uncertainties. Table 8 outlines the contingency included in Chapter 20, Project
Development Cost Estimates, of Caltrans' Project Development Procedures Manual.
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Table 8. Caltrans Contingency Percentages.

Project Phase Contingency (%)
Project Feasibility Cost Estimate 30-50
Project Study Report (PSR) Cost Estimate 25
Draft Project Report (PR) Cost Estimate 20
Project Report Cost Estimate 15
Preliminary Engineer’s Cost Estimate 10
Final Engineer’s Cost Estimate 5

The Engineer's Estimate is checked against the low bid cost estimate received to draw a
comparison between the two estimates based on the number of bidders for al projects. This
would enable the estimators to analyze the effect of number of bidders on the total project cost.
Figure 43 shows the comparison of the low bid with the Engineer’s Estimate for al the projects
let between 1993 and 2006.

Figure 43. Caltrans Comparison of Low Bid versus Engineer's Estimate.
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4.4 MINNESOTA DEPARTMENT OF TRANSPORTATION
4.4.1 Construction Unit Cost Information
4.4.1.1 General Section

MnDOT relies primarily on Cost-Based Estimating to prepare the Engineer’s Estimate in the
PS&E phase of project development. Historical bid-based estimating is used in the planning,
scoping and design phase of project development. All the items of work identified in the design
phase are re-estimated in PS& E phase. MnDOT uses the CES of Trns*port system for preparing
the fina Engineer's Estimate. Preliminary estimates and design level estimates are prepared
using Excel spreadsheets, developed in-house, at the District Offices. The source of historical
unit cost is an Excel spreadsheet generated by the Trns* port system. This Excel spreadsheet is
available on their intranet as well as MnDOT’ s website. Bridge estimates are prepared separately
and added to the final estimate. Estimators use the 80/20 rule, that is, 20 percent of work
contributes to 80 percent of the total cost when preparing cost estimates. Major items of work are
estimated using a cost-based estimating approach, while the minor items are estimated by taking
the arithmetic average of historical bid data.

Cost-Based Estimation

Planning
Excel
Spreadsheet,
in-house ScoQing

Excel

1

]

1

]

1

]

1

]

]

]

i

i Spreadsheet, Design
: in-house Excel

: Spreadsheet
: generated by
i Trns*port
i

1

]

1

]

1

Historical Bid-Based /

Estimation

PS&E
Trns*portCES

Figure 44. MnDOT Estimation Framework.
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4.4.1.2 Acquiring Unit Cost Information

MnDOT uses different libraries or catalogs for storing the labor, materials, equipment, and
production rate datain CES. A separate library containing historical data from June 2006 to June
2008 is used as source of historical bid data in CES. The estimators use historical bid data
extracted from BAMS/DSS when preparing the historical cost library. Using BAMS/DSS, the
threshold on the number of historical bid data used in the regression analysis and arithmetic
average can be set. MnDOT uses a minimum of 15 occurrences of historical data when
performing the regression analysis and a minimum of 10 occurrences when performing
arithmetic average. The catalogs for |abor, material, equipment, and production rates are updated
every year from their respective sources given in Table 9.

Table 9. MnDOT Source of Equipment, Labor, Material, and Production Rates.

Equipment Costs Commissioners Equipment Rental Rates, Department of
Labor Truck Rental Rates, Rental Blue Book (Vol. 3)

Material Costs Call suppliers and Materias Engineers

Labor rates Minnesota department of labor and industry

Production Rates Contract time (Construction Division of MnDOT)

4.4.1.3 Storing Unit Cost Information

The historical unit costs are stored in BAMS/DSS of Trns*port system. The BAMS/DSS stores
over five years of historical bid data as standard construction line items. Historical unit costs are
available for the entire state, districts, and counties. District offices have historical bid data
stored in Excel spreadsheets.

4.4.1.4 Accessing Unit Cost Information

MnDOT uses an Excel spreadsheet containing all the bid information available on their intranet
(iHub) and their internet website. This spreadsheet is generated from BAMS/DSS and made
available to all the District offices for estimation purposes. Estimators can sort historical unit
costs based on Item Id, Item Description, Quantities, Districts, Engineer’s Estimate, and three
low bidders. Figure 45 and Figure 46 show a snapshot of the Excel spreadsheet used by the
estimators at MnDOT.
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Figure 46. MnDOT Historical Price Database.

Item Item Description Dist. Quarter Contract County SP Units QTY
2011601/00001 CONSTRUCTION LAYOUT STAKING 3 2003Q2 030050 STEARNS 7380-206 LS 1
2011601/00001 CONSTRUCTION LAYOUT STAKING 4 2003Q3 030165 DOUGLAS 2101-20 LS 1
2011601/00001 CONSTRUCTION LAYOUT STAKING 7 2003Q2 030080 BLUE EARTH 0703-16 LS 1
2011601/00001 CONSTRUCTION LAYOUT STAKING M 2003Q2 030073 HENNEPIN 2723-109 LS 1
2011601/00001 CONSTRUCTION LAYOUT STAKING 2 2003Q2 030067 BELTRAMI 0416-31 LS 1
2011601/00002 TUNNEL CONSTRUCTION LAYOUT STAKING M 2005Q2 050073 HENNEPIN 2771-31 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2003Q1 030027 KOOCHICHING 3609-30 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2003Q1 030054 CARLTON 0906-42 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2003Q2 030082 CARLTON 0901-72 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2003Q2 030125 VARIOUS 8821-73 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2003Q3 030207 ST LOUIS 6920-37 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2003Q4 030227 ITASCA 3108-56 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2004Q2 040008 ITASCA 3108-63 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2004Q2 040083 LAKE 3805-90 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2004Q2 040128 KOOCHICHING 8821-74 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2004Q3 040161 ST LOUIS 6903-13 LS 1
2011601/00003 CONSTRUCTION SURVEYING 1 2004Q3 040162 ST LOUIS 6928-26 LS 1

Figure 45. MnDOT Historical Price Database.

Awarded Price Second Bidder Third Bidder Estimate
$84,900.00 $84,900.00 $96,000.00 $44,800.00
$10,000.00 $13,900.00 $15,000.00 $20,000.00
$20,000.00 $10,000.00 $40,000.00 $22,000.00
$66,000.00 $60,000.00 $11,800.00 $48,200.00
$40,000.00 $42,000.00 $41,200.00 $70,800.00
$67,000.00 $15,000.00 $67,000.00 $8,000.00
$18,700.00 $14,000.00 $15,368.82 $17,600.00
$83,000.00 $118,000.00 $95,000.00 $40,000.00
$30,837.00 $30,857.00 $31,600.00 $40,000.00

$9,500.00 $15,000.00 $13,300.00 $26,400.00
$275,000.00 $201,840.00 $233,000.00 $125,000.00
$105,000.00 $140,000.00 $108,500.00 $85,000.00
$50,204.00 $76,000.00 $85,000.00 $85,000.00
$10,000.00 $15,000.00 $12,000.00 $15,000.00
$16,520.00 $15,863.10 $7,595.25 $4,769.60
$30,000.00 $50,000.00 $0.00 $17,520.00
$65,000.00 $68,000.00 $61,000.00 $10,700.00

Estimators a8 MnDOT also make use of project abstracts when preparing all types of estimates.
Project abstracts can be found on their website at http://www.dot.state.mn.us/bidlet/abstract.html.
These abstracts provide the bid tabulation details based on the year selected. The abstracts are
available for every month in the year selected, and they enable the estimators to consider unit
prices used by the contractors in past projects. Figure 47 shows the abstract for a project let in
January 2007.
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http://www.dot.state.mn.us/bidlet/abstract.html�

LETTING : 07012601 CALL : 012 COUNTIZZ : HEMMEFPIN

LETTING DARIZ 9:30 A.M.
JOB EO. :
3TATE FROJECT : Z78 ROUIE : TH 3%¢=010
CONTRACT RO. STRERT DATE: 07/20/07
I 0} -EST- I 1 } E1ll0 I Z } EQQog
|EREINEER"3 ESTIMRIE | EGEN COMEFANIED |ELECTRICAL INSTALLATION & MAI
LINE MO / ITEM CODE / ALT | | |
ITEM DESCRIFTIO QUANTITY | UHIT ERICE ZMOUMT| UNHIT FRICE ZMOUMT| UNIT FRICE AMOTUNT
- e e e
0030 210450500150 Z.000 ERTH | 200.00000 400.00] €50.00000 1300.00| 850.00000 1700.00
REMOVE FOUNDATION
0040 2104505/ 00Z50 L.000 ERCH | 250. 0000 250,001 475.0000 473.001 200.00000 200.00
REMOVE SERVICE INSTRELLATION
0050 2104 0300 1.000 ERTH | 400.00000 400.00] 335.00000 335.00] 200.00000 200.00
REMOVE SEl CE EQUIFHENT
0060 2104505700385 5.000 ERTH | 225.00000 1125.00] 250.00000 1250.00| 250.00000 1250.00
REMOVE HARLDHOLE
0070 2104801700085 LUMFE | 10000, 00000 L0000 00| 2300.00000 ZE00.00| 800.00000 g00.00
REMOVE MISCELLANECUI STRUCTURED
0080 2211501700050 S0.000 TOH | 2l.32000 LOEE.00| 26.00000 l800.00] 100.00000 S000.00
BGGER TE BASE CLAS3 5
00Go S11/00010 1.000 ERTH | €00.00000 €00 .00 S00.00000 S00.001 S00.00000 S00.00
EE FOUNDATION
0100 2550511700020 1.000 ERTH | 2000.00000 Z000.00] 2050.00000 Z050.00| S00.00000 S00.00
CARIN FOUNDATION
0110 2550511700031 Z.000 ERTH | 1400. 00000 ZED0.DD] 1150. 00000 Z2300.00| S00.00000 1000.00
ERV FOUNMCATICON
S11/0004% 1.000 ERTH | 4500. 00000 4500 .00] 12780.00000 12780.00) 7200.00000 T200.00
ELTER FOUNLATICHN
S0512/00041 4.000 E=TH | 775.00000 2100.001 885. 00000 2540.001 €00.00000 Z400.00
E TYFE-PVC METAL CTCVER
514700010 2.000 ERCH | 3514.55000 11443.771 4785.00000 14355.001 4€50.00000 13850.00
ZFTIC SFLICE VAULT
S50515/00010 §.000 ERTH | 1500. 00000 S000. 00| 1E€25. 00000 9750.00| 2200.00000 13200.00
CUTDODR TIBER 3FLICE ENCLCIURE
0160 255051600010 1Z.000 ERTH | 100.00000 1200.00] 105.00000 12€0.00| 100.00000 1200.00

Figure 47. MnDOT Project Abstracts.
4.4.1.5 Applying Unit Cost Information

MnDOT generally considers using seven to twelve months of historical data for establishing the
unit prices. Labor rates, material rates, and equipment rates are periodically tracked and updated
annually. Only the labor and the material rates are adjusted based on project location. According
to MnDOT Standard Specification 1904 (http://www.dot.state.mn.us/tecsup/spec/2005/1100-
1911.pdf), overhead, and profit are assumed as follows for al the estimates:

e Labor —62% of taxable wages + fringes
e Equipment — 0%

e Materia —15%

e Subcontractor — 10%

Major items of work are estimated using the cost-based estimation technique while the minor
items of work are estimated by taking the arithmetic average or by regression analysis of
historical bid data when preparing the Engineer’s Estimate. Production rates for each task are
calculated based on labor and equipment rates, material costs, and quantity. Adjustments to unit
prices are primarily based on experience and engineering judgment, although haul distance
factors are used for equipment pricing adjustments.
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45 NEW YORK STATE DEPARTMENT OF TRANSPORTATION
45.1 Construction Unit Cost Information
45.1.1 General Section

NYSDOT's main estimating technique is historical bid-based estimating, which they use to
prepare estimates in the Design and PS&E phase of project development (see Figure 48).
NYSDOT uses the Trns*port suite of software extensively for project development and
construction management. Trns*port Estimator is used to prepare the design level estimate as
well as the Engineer’s Estimate at the end of the PS& E phase. NYSDOT also uses the Tracer
software for preliminary cost estimation since it offers the flexibility to add many specia
requirements, typical of NYSDOT. Estimators also use the Preliminary Cost Estimation
spreadsheet (see Figure 49) available for bridges to prepare early bridge estimates. This
spreadsheet is available on NYSDOT’ s Office of Structures webpage and is used to estimate the
bridge cost for new and replacement bridge projects. The Preliminary Cost Estimation
spreadsheet is based on Bridge Shoulder Break Area methodology (see Figure 50) developed by
NYSDOT and used early in the project when bridge particulars like the site location and
abutment heights are not known. The costs are taken from Weighted Average Item Price Report
(WAIPR) or their 2005/2006 Bridge Features Cost Estimate Summary report available under the
Engineering Section of their Office of Structures webpage
(https.//www.nysdot.gov/portal/page/portal /divisions/engineering/structures/manua s/preliminary
-cost). Estimates are then validated against the current or recently completed projects of similar
scope.

Historical Bid-Based

Planning Estimation
Excel /
Spreadsheet Scoping | pemmmmmmmmmm e oo !
Excel I
Spreadsheet ) i
Design I
Trns*port )
Estimator :
PS&E I
Trns*port !
Estimator :
1
1
4

Figure 48. NYSDOT Estimation Framework.
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PRELIMINARY COST ESTIMATE WORKSHEET (NEW AND REPLACEMENT BRIDGES)
PN | AT psas [

BRIDGE | |OVER | |
NUMBER of SPANS SPAN ARRANGEMENT] [ WICTH |
ABUTMENT TYFE SKEW] [DEG I | CURVED GIRDERS [ RADIUS m

SUPERSTRUCTURE: Steal [ Steal Curved [ Presress Conc Box Beam [ sLeg OTHER:

Alternate Design Timber [ riverset [ Buoe Cubvert [ Con-Span [ Hy-Span [

MEPT By: Defour Structure [~ Local Rosds [ Ewst Bridge r Stage Const. [ Ma.

PREPAREDBY: | JoaTE: | ]

SEE SHOULDER BREAK DIAGRAMS ON LAST PAGE FOR EXPLANATION OF SHOULDER BREAK AREA

(Shouder Break Lengih) (Bridgs Width) (Shoulder Break Area)
SHOULDER BREAK DIAGRAM [ Jm X [ [ = m

1.)BasicBridge: [ |DOTFegions 1-T&9=§1250t0 $1560  Region 2= 5155010 $1720, Region 10 = $1740 to 51930
Basic RR. Bridge =53200im" (Subtract 380 - 3140 for bridges with 4 + spans)
Mote: In general, stzel bridge cosis are higher in the range than conereie bridge costs

2)Culverts & fwree [ |Precast siructures: Subtract 10 % of the basic bridge cost if the cuivert or three sided struciure is founded on a cast in place invert

sided structures with slab or ples Subtract 209 to 30% if the three sided struchure is founded on spread footings or precast culverts are not foundad on
herizontal cpenngs piles. This reduction can anly be realized if there is no stage construction andlor if there are no cast in place pedestal walls
from 6.1t 14.85m supporting the structure.

3.) Foundations: [ rootings onrock = Subtract $115. Add $100 for ples of integral abutments.
Piles awerage $200 - 5350 per bridge based on average soil conditions & pile lengths of Gm to 12m. Poor sod can increase the
nurmber and length of ples resufing in cost nputs of $280 - $550.

4.} Abutmenis: I:l niegral abutments = Subtract 5100 MEE Walls supporting CIF stub sbutments are induded below the subtotal amount.
Abutrnents 8.1 m. - 8.1 m. high = 320 - 5170, (Rep.1-7 & 9) & 3130 w0 3240 (Reg 8 & 10)
) Cofferdams: |;|Signi‘ﬁcant cost usually found in deep water construction only. Cosis based on bridges up o 15 m. wide
'ater depths based on botiom of Minor Water Diversion (Sand Bags) = 38800 - 312600 per bridge.
footing to OHW elev. Abutrments in 1.2 m. to 1.8 m. of water = 317000 - 521,000 per unt.
Dévide cost on right by shoulder  Piers in 1.5 mo to 2.4 m. water = 360,000 - 380,000, 2.6 m. te 4.3 m. of water = 5110,000 - $150,000,
break m* & input Canal Pier Protection Cofferdam System (Sheeting 12.2 m High)= 3160,000 - 5200.000. (all are per undj

(Trermie Seals cost 521,000 - 342,000 per unit)

A.) Long Spans: [ |Awerage multi span continuous. For input choice for spans: 48m to 65m = $200 to 5250
Spans 85m - Thm. = 5320 to 3400. Add $100.00 for each 4.8 m. of addtional length ower 75 m
Truss:aod 51200 plus the factor for long spans (ex:82.3m fruss, input $1876)

7.)Curved Girders: [ |488 m. radius orless = $184, 485 mto 762 m. = $138, 762 mto 914 mo =392
8)LongWingwalls: [ |See chart on 2nd sheet for input. This factor necessary when tofal wingwall length excesds 20m.

2. Stage Construct. I:|Sup9'slmc'.u%.'5ub5:r.c1ure stagng = 5120 10 $160, Minor staging of substruciurs = 360 to
Region 3 & 10 staging = 3120, Integral Abut. Bridges = 580 to $130, Anchor tie back systerns & H-Pile wall lagging
3185 to $335 can add 3145 to 5204 maons.

10 Miseglanesus: [ ey Adjustment Area.  Examples: Bridge less than 2.1 m_wide = 585, Bridge over 23 m. wide = subtract 565, Paint steel = 520 40
345 based on m’ deck area (Girder bridge). Panting Truss = 3200 /SE m®. Protection walls other than for staging.

SUBTOTAL: (2008 Base Year)
TOTAL:
Shoulder Break .AJ-EE,.:T:I X Costim® Lh_—:'__l= BRIDGE OMLY COST
' Cost o remowe exsting bridge =

Cost of Maintenance & Protection of Traffic =
Cost of detour structure =
Corst of channe! work =
Cost of slope protection. other than for channe! work =
Corst of utlities =
Aesthatics (e.p. Forminers. decorative railing, Fghts & stone facades) =

MSE wal's as part of the bridge foundationi's) (3425 to 3750 per m* of suface area) =

Owerhead (e.g.Construction office, computer sofhware & hardware, office supolies) =

rev 327108 TOTAL BRIDGE SHARE {Includes additional 4 % for mobiization) = §

Figure 49. NYSDOT Preliminary Cost Estimate Worksheet for New and
Replacement Bridges.
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Figure 50. Shoulder Break Area Diagram — NYSDOT Preliminary Cost
Estimate Worksheet.

4.5.1.2 Acquiring Unit Cost Information

Historical unit costs are acquired from the submitted bids by the contractors through the Letting
and Approval System (LAS) and Site Manager of Trns*port suite of software. The BAMS/DSS
stores the historical unit prices from the three lowest bids. Figure 51 explains the flow of
historical bid data within the Trns* port system.
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LAS Site Manager

Estimator

A

BAMS/DSS

E— Historical Bid data
Figure 51. NYSDOT Historical Unit Costs within Trns*port System.
4.5.1.3 Storing Unit Cost Information

The historical bid prices stored in the BAMS/DSS database of the Trns*port system consist of
the three lowest historical bid made available from the LAS and Site Manager. The BAMS/DSS
database for NY SDOT consists of historical bid data available over a period of five years.

4.5.1.4 Accessing Unit Cost Information

NYSDOT unit cost information can be accessed through the Weighted Average Item Price
Report (WAIPR) and the Regiona and Statewide Average Awarded Price Report (RSWAAPR)
available on their website (http://www.nysdot.gov). WAIPR (see Figure 52) is generated using
the Trns*port system and RSWAAPR (see Figure 53) is generated using the Crysta Reports®
software. Both of the reports contain all the items let during the period indicated in the report.
WAIPR and RSWAAPR are generated twice a year containing the total dollars and weighted
average price of the three low bidders. NY SDOT updates their historical bid prices every quarter.
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Hew York State Department of Transportation 10:40 Wednesday, March 26, 2008
Contracts Let Janvary 1, 2007 to December 31, 2007

WRIGETED AVERAGE ITHEl! FRICE REPORT
BY ITHM, REGION AKD QUARTER

CALENDAR FMERR OF TOTAL TOTAL AVERAGH AVERAGH
TTREH REGION QUARTHR OCCUR'S QUARTITY DOLLARS AWARTED OF LOW 3
------------------------------- S —— PRICH BIDDERS
REMOVAL OF SUSSTRUCTURES S CH et e
202.19 04 200701 3 398.00 $21,500 §54_02 §73.07
200702 2 211.00 $20,375 59656 587.36

200703 2 1,725.00 £85,925 540 B1 §63.13

05 200702 2 2,645.00 100,050 §37_83 §39.23

200703 1 206.00 814,420 §70.00 880.00

200704 1 4,650.00 116,250 §25_00 §35.00

08 200701 1 598.00 £53,820 §90_00 $103.33

200702 5 978.00 £88,790 59073 589.13

a7 200701 1 406.00 £38,570 £95_00 510545

200702 1 354.00 £30,000 §85_00 88500

200703 1 62.00 53,720 £60._00 58547

08 200701 2 2,936.00 293,600 5100.00 513163

200703 1 366.00 436,600 5100.00 §225.00

09 200702 1 374.00 422 440 56000 59200

10 200701 1 453.00 113,250 $250.00 §340_00

200703 1 2,021.00 $3,536,750 £1,750.00 $1,333.33

11 200701 2 1,099.00 276,280 $251 .39 5420 46

35 23,745.00 $5,255,833 $221 .31 $203.87

REMOVING OLD BITUMINOUS COMCRBTE OVERLAY [/ SQM

202.20 04 200703 1 3,147.00 59,441 §3.00 35.37
08 200702 1 6,500.00 4287, 625 544 .25 558.23

10 200701 g 6,396.00 5363, 646 55686 560.77

2007Q2 2 180.00 417,900 599 44 £131.41

i1 200701 1 415,000 575.00 557.67

"""" no ssamoo gemez g2 g

Figure 52. NYSDOT Weighted Average Item Price Report (WAIPR) - January 2007
to December 2007.
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NEW YOEK STATE DEPARTAMENT OF TRANSPOETATION
EEGIONAL AND STATEWIDE WEIGHTED AVERAGE AWARDED PRICES

CONTRACTS LET JANUARY 1, 1007 TO DECEMEER 31, 2007 AVG
& OF TOTAL  AWARDED
IIEM, DESCRIPTION, EEGION IN[TS, OCCURS QUANTIIN  pRICE
10107 CLEARING AND GRUBEING HA
[ 1 20 §74,500.00
[ 1 408 34,500.00
w 1 10 £1.00
11 1 20 $15000.00
STATEWIDE 4 455 §7907.38
1010701 63 CLEAR GREUBBING. EM/STBY.R1 (0.2 HA
L 3 a0 51,750.00
STATEWIDE 2 0 51,750.00
1910702 63 CLEAR GEUBBING. EM/STBY.R 2 (0.2-0.4) HA
[ 2 0 E750.00
STATEWIDE 2 0 E7E000
1010703 63 CLEAR GEUBBING, EMUSTBY.R 3 (0.4-0.2) HA
[ 2 0 E7E0.00
STATEWIDE 2 20 E750.00
W50  BEMDISP OF FETRO STOE TANE{)-1055LITER EACH
[ 1 8.0 £1.00
13 1 40 51,000.00
STATEWIDE 2 120 33400
1010502  DISP PETRO STOR TANKS (1051-1900jLITERS EACH
k) 1 1.0 £1.00
STATEWIDE 1 10 £1.00
10503 DISP OF PETRO STOR TANK(1831-3800LITERS EACH
3 1 $1,600.00
3 1 0 51500.00
STATEWIDE 2 30 51,900.00
20504  DISP -PETRO STOR TANK(3501-850)LITERS FACH
3 1 a0 54,500.00
13 1 10 53450.00
STATEWIDE 2 50 33,560.00
10217 04 CHEM OXVGENAT MAT INSITU REMEDIATION G
LTl 1 3,488.0 £7.95
STATEWIDE 1 3,488.0 §7.95
702.19 REMOVAL OF SUBSTEUCTURES oAl
[ 4 600 511946
i3] B 15170 E10196
[ix 3 2 1,280.0 $67.34
“ 7 2,334.0 454,76
[ 4 7,500 £30.76
o3 6 1576.0 9049
o7 3 5120 438.05
3 3 33020 E100.00
w 1 3740 $60.00
12 2 14740 8147534
11 2 10890  E251.30
STATEWIDE 30 13,7400 812131

Figure 53. NYSDOT Regional and Statewide Average Award Prices (RSWAAPR) -
January 2007 to December 2007.

BAMS/DSS data are used in generating the RSWAAPR report through the Crystal Reports
Software. This reporting tool is much faster and works directly with the historical bid datain the
BAMS database to generate customized reports. The data obtained through this tool can be saved
to an Excel spreadsheet for further statistical analysis in Excel. NYSDOT aso uses Crysta
Reports software to prepare graphical reports on the accuracy of Engineer’s Estimate. This
software also allows grouping of historical bid data based on the different work types such as
grading/excavation, pavements and traffic control.
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4.5.1.5 Applying Unit Cost Information

NY SDOT considers seven to twelve months of historical datafor establishing unit prices through
bid-based estimation and the use of WAIPR and RSWAAPR for the necessary weighted average
of historical prices. Scatter plots are also used in determining the unit prices. The unit prices are
then adjusted based on the quantities used in the project—the higher the quantity, the lower the
unit price and vice versa. Adjustment of unit prices for project type and complexity is based on
engineering judgment and experience. NYSDOT, as per Federal Highway Administration
(FHWA) guidance on estimating, performs either historical bid-based estimating or cost-based
estimating or a combination of both. Mgor items of work, which contribute significantly to the
total project cost, are once again estimated using cost-based estimating approach. NY SDOT
applies certain percentages for contingency during different phases of project development.
Table 10 provides contingency ranges recommended by NY SDOT for its projects.

Table 10. NYSDOT Contingency Percentage Ranges.

Project Phase Contingency (%)
Planning 25-40
Scoping 20-25

Design 15-20
PS& E 5-10

45.2 Maintenance Cost Information

Maintenance unit costs are stored as regular DOT specification items in the Trns* port system or
available as contract work items. A separate group within NY SDOT maintains these unit costs.
Maintenance work is either treated like the construction project involving bidding for this work
or it isgiven asajob order to the contractor. A suitable overhead and contractor markup is added
to the total amount. The maintenance database includes historical prices for such work as
mowing and snow plowing.
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4.6 FLORIDA DEPARTMENT OF TRANSPORTATION
4.6.1 Construction Unit Cost Information
4.6.1.1 General Section

Historical bid-based estimating is FDOT’s primary estimating technique used in the PS& E phase
of the project development. Estimators use the Lane Mile Cost information developed from the
Long Range Estimation (LRE) system for preparing the Planning level estimates. The LRE is
extensively used in the scoping and early design phases (see Figure 54). The District offices
prepare the Engineer’ s Estimate using the CES of Trns* port system.

Historical Bid-Based

Planning o
Lane Mile Cost Estimation
basedon LRE
system
Scoping
LRE .

Design | v—""°TTTTTTTTTTTT H
LRE + Cost H
Estimating H
System (CES) H
PS&E :
Trns*portCES !
i
1
]

Figure 54. FDOT Estimation Framework.

The lane mile cost information is available for different types of rural and urban projects. The
unit price used to develop lane mile costs as reflected in the estimate represents statewide
averages. This information is available as a reference and not to be used to predict future costs.
Generic Cost per Mile (Figure 55 and Figure 56) models developed is available on FDOT’s
website at http://www.dot.state.fl.us/estimates/LaneMileCosts/LaneMilecosts.htm.
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Generic Cost Per Mile Models
Statewide Average Unit Prices* for
May 2007 - April 2008

Disclaimer: These models are generic in nature, and nat based an actual construction projects. They
are for reference purposes only, and are not intended to predict future costs

Models Cost Per Mile

Select Cost Per Mile total links below
for model details.
Rural Projects:

MNew Construction, Undivided, 2 Lane Rural Road with 5" Shoulders $2.,434,948.91
MNew Construction, Undivided, 3 Lane Rural Road with 5" Shoulders. Center Turn Lane $2,932,026.07
MNew Construction, Undivided, 4 Lane Rural Road with & Paved Shoulders $3,515,821.36
MNew Construction, Undivided, & Lane Rural Road with & Shoulders. Center Turn Lane $4.150,428.02
MNew Construction, Divided, 4 Lane Rural Road with & Paved Shoulders $4.793,349.03
Mew Construction, Divided, 6 Lane Rural Road with & Paved Shoulders $5,838,898.50
Mew Construction, Extra Cost for Single Additional Lane on Rural Arterial $659.129.07
MNew Construction, Divided, Rural 4 Lane Interstate $5,902,704.56
MNew Construction, Divided, Rural 6 Lane Interstate $6.910,830.67
Mew Construction, Extra Cost for Single Additional Lane on Rural Interstate $793.348.29|
Mill and Resurface, 2 Lane Rural Road with & Paved Shoulders $480,066.42
Mill and Resurface, 3 Lane Rural Road with 5 paved shoulders, Center Turn Lane $667.446.98
Mill and Resurface, 4 Lane Rural Road with 5 paved shoulders $1.148.823.86
Mill and Resurface, 5 Lane Rural Road with & paved shoulders, Center Turn Lane, $1.317.387.24
Mill & Resurface, 4 Lane Rural Arterial $1.093,288.04
IMill & Resurface, 6 Lane Rural Arterial $1.627.458.45
Mill & Resurface 1 Additional Lane on Rural Arterial $277,124.65
Mill & Resurface, 4 Lane Rural Interstate $1.290,887.65,
IMill & Resurface, 6 Lane Rural Interstate with 10° Paved Shoulders $1,834,964.43
IMill & Resurface 1 Additional Lane on Rural Interstate $291,188.26
Widen 4 Lane Interstate to 6 Lanes (in Median). Mill & Resurface Existing $2.359.426.03
'Widen 4 Lane Interstate to 6 Lanes (Qutside); Mill & Resurface Existing $3,898,485.18
Widen Existing 2 Lane Arterial to 4 Lanes, Divided $3.115,517.39
Widen Existing 2 Lane Arterial to 4 Lanes, Undivided $2.359.426.03

Urban Projects:

MNew Construction, Undivided, 2 Lane Urban Arterial $5.110,285.37
MNew Construction, Undivided, 3 Lane Urban Arterial

with Center Turn Lane & 4’ Bike Lanes $5.706,368.06
MNew Construction, Undivided, 4 Lane Urban Arterial $6,137,314.87
MNew Construction, Undivided, & Lane Urban Arterial with Center Tum Lane $6,991.791.75
MNew Construction, Divided, 4 Lane Urban Road with & Sidewalk $7.618,655.73
Maw Crnetnirtian Dividad &1 ans Lirkan Basd with & Qidawalle 4° Riks | anas &R KA 422 DR

Figure 55. FDOT Generic Cost Per Mile Model - Rural Projects.

L LU AN G DS U g S S Cars G e asissas srsunueaes

Mill and Resurface, 2 Lane Rural Road with & Paved Shoulders $480,066.42
Mill and Resurface, 3 Lane Rural Road with & paved shoulders, Center Turn Lane $667.446.98
Mill and Resurface, 4 Lane Rural Road with &' paved shoulders $1.148.823.86
Mill and Resurface, 5 Lane Rural Road with 5 paved shoulders, Center Turn Lane, $1.317.387.24
Mill & Resurface, 4 Lane Rural Arterial $1.093,288.04.
IMill & Resurface, 6 Lane Rural Arterial $1.627.458.45
Mill & Resurface 1 Additional Lane on Rural Arterial $277,124.65
Mill & Resurface, 4 Lane Rural Interstate $1.,290,887.65
Mill & Resurface, 6 Lane Rural Interstate with 10° Paved Shoulders $1.834,964.43
Mill & Resurface 1 Additional Lane on Rural Interstate $291,188.26
Widen 4 Lane Interstate to 6 Lanes (in Median): Mill & Resurface Existing $2.359.426.03
Widen 4 Lane Interstate to 6 Lanes (Qutside); Mill & Resurface Existing $3,898.485.18
Widen Existing 2 Lane Arterial to 4 Lanes, Divided $3.115,517.39
Widen Existing 2 Lane Arterial to 4 Lanes, Undivided $2,359,426.03

Urban Projects:

New Construction, Undivided, 2 Lane Urban Arterial $5,110.285.37
MNew Construction, Undivided, 3 Lane Urban Arterial

with Center Turn Lane & 4" Bike Lanes $5,706,368.06
MNew Construction, Undivided, 4 Lane Urban Arterial $6.,137,314.87
Mew Construction, Undivided, & Lane Urban Arterial with Center Tum Lane $6,991,791.75
MNew Construction, Divided, 4 Lane Urban Road with 5" Sidewalk $7.618,655.73
MNew Construction, Divided, 6 Lane Urban Road with & Sidewalk, 4 Bike Lanes $8.542.423.05
New Construction, Additional Lane for Urban Arterial $626,626.05
New Construction, Divided, Urban 4 Lane Interstate $10.678.939.21
MNew Construction, Divided, Urban 6 Lane Interstate $11.870,249.67
MNew Construction, Additional Lane for Urban Interstate $708,354.87
Mill & Resurface 2 Lane Urban Road $520,116.68
Mill & Resurface 3 Lane Urban Road with Center Tum Lane $710,721.66
Mill & Resurface 4 Lane Undivided Urban Road $1.009.291.33
Mill & Resurface 5 Lane Urban Road with Center Tum Lane $1.202.439.08
Mill & Resurface, Divided, 4 Lane Urban Roadway 1.023.754.95|
Mill & Resurface, Divided, 6 Lane Urban Arterial 1,607.187.84
Mill & Resurface Additional Lane $207,345.62
Widen Exisitng 2 Lane Urban Arterial to 4 Lane Divided with 22 Median $5.428,616.88
Widen Existing 2 Lanes to 4 Lane Undivided Arterial $4.431,171.05
Widen Exisitng 3 Lanes to & Lane Undivided Arterial with Center Tumn Lane $4.622,380.27

* Unit prices are based on an algorithm unique to LRE. _

Updated 06/10/2008

Return to State Estimates Section Home page

For comments or Suggestions regarding this page, contact
Melissa.Hollis@dot state fl.us

Figure 56. FDOT Generic Cost per Mile Model - Urban Projects.
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46.1.1.1 Long Range Estimation System

FDOT uses its LRE system, developed in-house, to prepare project estimates in the scoping and
design phase. The Generic Cost per Mile models shown in Figure 55 and Figure 56 are generated
using LRE system. LRE uses the same historical database as CES and generates a twelve-month
rolling average for each pay item. It also provides the estimators with the statewide, county, and
market area averages for a particular pay item. A market area is a grouping of counties based on
similar bidding practices within districts. The rolling average is updated annually with new bid
information.

FDOT utilizes the LRE system for preparing the estimates in the Design phase until the 60
percent of design completion point. When more than 60 percent of the design details are
available, FDOT uses CES to build the estimate. FDOT does not have any guidance on the
development of unit costs. FDOT is looking at using a cost-based estimating approach to
estimate major pay items when preparing the Engineer’ s Estimate.

4.6.1.2 Acquiring Unit Cost Information
FDOT uses BAMS/DSS to acquire bid information from all the submitted bids.
4.6.1.3 Storing Unit Cost Information

FDOT stores al its historical unit costsin their BAMS/DSS system. Over five years of historical
unit costs are stored in their database. Historical unit costs are available based on statewide,
district, and market areas. All the historical unit costs are stored based on standard construction
lineitems.

4.6.1.4 Accessing Unit Cost Information

FDOT maintains nine different cost history libraries used in the Trns*port CES. The libraries
consist of recent six months, eighteen months, and thirty six months historical bid details for low
bidders only, all bidders, contracts less than two years, and contracts greater than two years.
FDOT offers annual statewide averages (see Figure 57) for all pay items using historical data
stored in BAMS/DSS and also averages for various market areas (see Figure 58) on its website.
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Item Average Unit Cost
From 2007/01/01 ko 2007/12/31
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Figure 57. FDOT Annual Statewide Averages.
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Figure 58. FDOT Annual Market Areas Averages.
73




4.6.1.5 Applying Unit Cost Information

FDOT uses four to six months of historical bid data for establishing the unit prices. LRE and
CES enabl e the estimator to select a weighted average or use a scatter plot when determining the
unit prices for both major and minor items of work. LRE also provides estimators with statewide,
county, and market area averages from which to choose unit costs for each pay item. Though this
approach is just guidance on the prices based on historical data, the estimators have the option to
override the unit price if it is not consistent with current market conditions. The libraries with
contracts greater than two years duration have inflation built into the unit costs.

FDOT does not have any guidance on adjusting unit prices based on project complexity, size,
current market conditions, and inflation but relies on experience and engineering judgment to
adjust unit prices. Estimators handle uncertainties within the project by using contingencies
varying from 25 percent at the planning phase to 0-5 percent in the final PS& E phase of project
devel opment.

4.6.2 Maintenance Unit Cost Information

Maintenance unit cost information is stored in the BAMS/DSS and pulled into the LRE system
for estimating. Maintenance activities have different activity codes, which the LRE usesto group
maintenance unit costs. The Maintenance Office in FDOT uses LRE to access maintenance unit
costs.

74



47 WASHINGTON STATE DEPARTMENT OF TRANSPORTATION
4.7.1 Construction Unit Cost Information
4.7.1.1 General Section

WSDOT relies on historical bid-based estimating to prepare the estimates in the planning,
scoping, and design phases of project development (see Figure 59). The Fina Engineer’s
Estimate is developed using a combination of cost based and historical bid-based estimating. The
use of cost based approach is limited to those items of work that comprise the largest dollar value
of the project, typically that 20 percent of items of work containing 80 percent of project cost.
Along with the above two estimating techniques, WSDOT also uses the parametric estimating
approach for planning level estimates. The planning level estimates are prepared using two tools
that employ parametric methods: 1) Mobility Project Prioritization Process (MP3) and 2)
Planning Level Project Cost Estimating (PLCE). Estimates in the scoping, design, and PS& E
phases are prepared using WSDOT's in-house estimating system called Estimate and Bid
Analysis System (EBASE). Along with EBASE, WSDOT uses the Bid Tabs Pro® software of
Oman Systems to help in preparing the design level and Engineers Estimates. Figure 59 shows
the estimating tools used by WSDOT in various project development phases.

[ e 2
] . .

i ! Cost-Based Estimation

I . 1

! Planning i

! MP3, PLCE i

1 . I

! Scoping H

! EBASE, Excel H

! Spreadsheet . H

I Design I

H EBASE, Excel |1

H Spreadsheet

i

]

]

]

]

]

]

]

Historical Bid-Based /

Estimation

Figure 59. WSDOT Estimation Framework.

WSDOT maintains a manua providing cost estimating guidelines on its website at
http://mww.WSDOT .wa.gov/Proj ects/ProjectM gmt/Ri skA ssessment/Process/ under the
Estimating section. The guideline provides an overview of the estimating techniques used by
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WSDOT during different project development phases and explains the factors affecting the unit
prices.

4.7.1.2 Acquiring Unit Cost Information

Historical bid data from bid tabulations are directly imported into the EBASE system. The bid
information from all the submitted bidsis stored in the database.

4.7.1.3 Storing Unit Cost Information

WSDOT maintains over five years of historical data within their EBASE system. Historical bid
details are also transferred to Oman systems for building their Bid Tabs Pro database. EBASE
holds data for the entire state, districts/regions, and counties. Apart from storing historical unit
costs as standard construction line items, WSDOT also has them categorized based on different
work categories (e.g., grading/excavation, asphalt, bridge, traffic control, etc.) and based on
project types (e.g., bridge replacement, lane widening, intersection reconstruction, etc.).

4.7.1.4 Accessing Unit Cost Information

WSDOT's Unit Bid Analysis system alows access to historical unit costs. This in-house
developed system contains the bid history for standard bid items used in their projects. This
history consists of listing of projects in which bid items were used, the three low bidders
information, quantities, and units of measurement. Unit Bid Analysis can be accessed on their
webpage at
http://mww.WSDOT .wa.gov/Design/ProjectDev/EngineeringA pplications/UnitBidHistory.htm.
The ‘Search’ hyperlink on the webpage lets the user specify standard item name or number, the
region, the measurement system (English or Metric) and the date range for the inquiry. The
results can be viewed online or can be downloaded as an Excel spreadsheet. Figure 60 shows the
Unit Bid Analysis system for searching WSDOT's historical database, and Figure 61 shows the
result of theinquiry.
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‘7" Washington State
" Department of Transportation

| News | Search | Contact WSDOT | WSDOT Home |

TRAFFIC & ROADS | PROJECTS | BUSINESS | ENVIRONMENTAL | MAPS & DATA

UNIT BID HISTORY

The Unit Bid Analysis
contains the bid history
for Standard Bid ltems
used in WSDOT projects.
This history includes a
listing of projects in which
a bid item was used, the
Low, Second and Third
bidder information for
those projects, as well as
the quantity and
measurement data.

For Questions or
Comments, please
contact:

Thomasa Hume-Pontius

LINKS

Enagineering Applications
Project Development

EBASE
Quanti

Tabulations
Sign Specifications
Standard ltems
Confract Records

Unit Bid Analysis

Standard Item Inquiry

Please select report parameters from the options listed below
Select a Measurement System for Inguiry
I English 'l

Specify a Date Range for Inquiry, or leave blank to inquire for a 1 year time period
ending with today's date.

Select a Region for Inguiry
I Morthwest j

Enter date to Begin Report Enter date to End Report
[apr  =||18 =||2000 =] =l =||2006 =]

Specify a Section of the Standard Item Table,0Or 4 Digit Standard ltem Humber

[Jul

Select a Section of the Standard tem Table
| STRUCTURE =]

Specify a Standard kem Number

—

| Standard ltem Report | Table standard ltem Report |

Mon-Standard ltem Report | Table Mon-Standard Report |

Copyright WSDOT @ 2001

Traffic & Roads | Site Index | Contact WSDOT | WSDOT Business | WSDOT Home

Figure 60. WSDOT Unit Bid Analysis.

77



A News | Search | Contact WSDOT | WSDOT Home |
Washingten State
W/F Dopartment of Transportation TRAFFIC & ROADS | PROJECTS | BUSINESS | ENVIRONMENTAL | MAPS & DATA
NIT BID HISTORY

Bid ftem Unit Price Tabulation Standard ltems
Region: Northwest Contracts awarded from 4/18/2000 thru 7/18/2006

Total records found: 754 New Search

Standard Item Unit of Job Contract

Number Measure Item Description Number Number AD Date Planned Quantity Low Bid Second Bid Third Bid
4006 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 994051 005963  10/30/2000 2,310.00 520,00 515.00 $15.00
4006 cY. STRUCTURE EXCAVATION CLASS A INCL. HA 934752 006008  12/26/2000 §,350.00 515.00 551.00 520,00
4006 cY. STRUCTURE EXCAVATION CLASS A INCL. HA 934752 006003 12/26/2000 2,891.00 50.00 514.00 $15.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 00ADS1 (06189 61872001  997.00 520.00 5100 $20.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 00A065 (6221 8672001 1,023.00 50.00 g22.00 §22.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 014083 (06282 12/24/2001  336.00 §25.00 51344 $15.00
4006 ' STRUCTURE EXCAVATION CLASS A INCL. HA 90A037 006204  12/31/2001 3,596.00 57.00 512,00 59.00
4006 o STRUCTURE EXCAVATION CLASS A INCL. HA 024008 006330 42202002 147.00 §15.00 519.75 520.00
4006 ' STRUCTURE EXCAVATION CLASS A INCL, HA 01A076 006397  S6/2002  10.00 540.00 S40.00 $19.04
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 014070 (06483 121812002 4,732.00 §10.00 50.01 $12.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 01AD45 (06544 02003 410.00 §30.00 540.00 §37.01
4006 cY. STRUCTURE EXCAVATION CLASS A INCL. HA 024022 008533 411412003 1,018.00 $21.00 515.00 524.00
4006 cY. STRUCTURE EXCAVATION CLASS A INCL. HA 03A028 006603  S5/2003  410.00 537.0 530.00 $40.00
4006 CXY. STRUCTURE EXCAVATION CLASS A INCL. HA 024029 008611 5122003 11,128.00 51000 59.00 $10.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 034020 (06621 SI27/2003  1,250.00 521.00 525.00 $0.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 034020 (06621 SI27/2003  1,250.00 521.00 525.00 50.00
4006 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 03A032 006658 9152003 438500 52300 51400 $15.00
4006 cY. STRUCTURE EXCAVATION CLASS A INCL. HA 03A035 008697  12/1/2003 133.00 540,00 529.00 $50.00
4006 cY. STRUCTURE EXCAVATION CLASS A INCL. HA 034035 006697  12/1/2003 133.00 540.00 529.00 $50.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 03A033 (06726 1/26/2004  5,930.00 $8.15 §70.00 §10.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 04A002 (06740 202372004 800.00 §7.50 8200 §16.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 044004 (06793 412672004 4,113.00 §15.00 521.00 $22.00
4006 e STRUCTURE EXCAVATION CLASS A INCL. HA 044018 008301  SM0/2004 5679.00 52804 512,00 $11.00
Standard ltem Unit of Job Contract

Number Measure Item Description Number Number AD Date Planned Quantity Low Bid Second Bid Third Bid
4006 cY. STRUCTURE EXCAVATION CLASS A INCL, HA 04403 008381  10/4/2004 252.00 516.00 52000 $25.00
4006 CXY. STRUCTURE EXCAVATION CLASS A INCL. HA 044033 006379  11/15/2004 4,040.00 518.00 514.00 $15.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 044020 (06883 11/22/2004 §,515.00 §9.05 §15.00 §16.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 05Wal (06915 13172005 780.00 $35.00 834.00 50.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 054014 (106942 72005 1160 895.00 S170.00 §300.00
4006 cY. STRUCTURE EXCAVATION CLASS A INCL. HA 04A058 008994  SB/2005  1,37200 53000 520,00 $13.00
4006 cY. STRUCTURE EXCAVATION CLASS A INCL. HA 044059 007030  &22/2005 2,579.00 530.00 528.00 $18.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 054043 (07045 I26/2005  20.00 548.00 §18.00 $20.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 054010 oo707e 121212005 343.00 §10.00 822.00 §22.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 05A03 (07080 121212005 143.00 §48.00 §150.00 $75.00
4006 e STRUCTURE EXCAVATION CLASS A INCL. HA 054031 007030 1211272005 320.00 53400 540.00 $40.00
4006 ey STRUCTURE EXCAVATION CLASS A INCL. HA 06AB01 007144  41M0/2006 1,017.00 535.00 545.00 $0.00
4006 ' STRUCTURE EXCAVATION CLASS A INCL, HA 06AB01 007144 411002008 1,017.00 535.00 545.00 $0.00
4008 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 084802 (07163 SI1/2006  9,652.00 §15.00 §10.00 520.00
4006 CY. STRUCTURE EXCAVATION CLASS A INCL. HA 08A00% 7182 6/26/2006  200.00 §25.00 §36.00 $42.00

HWR AVERAGE LOW BIDis  $15.53

Figure 61. Unit Bid Analysis - Inquiry Results.

WSDOT aso uses Bid Tabs Pro, developed by Oman Systems, for accessing historical bid
details. The database for this system is built using the historical data stored in EBASE. Unlike
the Unit Bid Analysis system, Bid Tabs Pro lets the user generate historical reports based on
different search criterions such as:

e By contractor
e Byjob
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e By pay item

e Compare 2 con (contractors)
e Pl (Pay Item) search

e Letting report

e Con (contractor) analysis

e Comp analysis

e Market analysis

The search by pay item option (see Figure 62) lets the estimator specify the number of bids to be
included in the search (e.g., al bids, low bid, low two, or low three bids), the counties and
regions, and the quantity range and the project size (in dollars). Figure 63 shows typical output
for search requested based on input parameters of interest.

BidTabs Professional for Washington {english units) - ==l

File ©ptions Reporks Units  State  Window Help
Q | g DL A il
, | & _ : Zr
PI Search Lekting Report Market Analysis BidTabs PLUS!

By Contrackor By Job By Pay [fem | Compare 2 Con

A=
Pay Item: |5?5? vl
Pick |
Pl G :IALL P ITEMS 'I 5 tUEl
= 4l Pay ltems SR =
Fl Cat'3QDUJZIALL P ITEMS VI

—Select Prices to Includ
Al Prices “ Onlylow © Low2 " Low3

(: " Sel County I -l
' AllRegions ¢ SelDOT Region I a vl

@ AlLettings ' Specified  [Last 24 Manths =l

el

Con Analysis

I

Comp Analysis

=
Data Update

Froject Size flom:l 0 o | 1]
Quartity Range: from: | 200000 e | 100.000.0

IV List Payltems [~ Annual Trend Report Granh ¥ Show Project #
¥ Showdob Des [ Monthly Trend Heporlil ¥ Show Quantities

Frirt | Expurll Prewvies List Ilemsl Advancedl Cancel

whinwy OmanCo.com
500-541-0503
Yersion 6 .04 00 (c) 2006 Oman Systems, Inc_

10:31:35 A N5 [CAPS UM FCROLL
@istart| & (O] @ [a] mmosot powereaint - [... [l BidTabs Professional f... ] ocument: -Mcrosoft ... | % 1 1031 am

Figure 62. WSDOT Bid Tabs Pro - Search By Pay Item.
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Pay Item Report =15 x|
6| SIE [« (L ]r] B 2[a P2
-
Pay Item: 5767 HMACL. 112 IN. PG 70-28 —
TOTALS 63.89  Witd. Average: 4347 Total Quan: 1,136,385.90 Count: a0
26,50  Strt. Average: 43.21  Avg. Quan: 31,879.53 Median: .43
Std Deviation: 11.70
Contractor Project No. County Position Bid Date Euantity Unit Uit Price Extension
inlandd asphatt co, & div of icon 006939 spokans 1 06MB2005 26,920.00 TOM 36.00 1,022 360.00
ug 2 houston ave. to certer rd. pay
wilder construction cotmpany 0nE994 snohomizh 1 07H 352005 52,564.00 TOM 43.00 2,523072.00
sr 9 =r 922 to 212th st se widening
central washington asphat, inc. 007031 grant 1 A00B2005 22,968.00 TOM 33.00 757 944 .00
st 281 quincy south paving 06R001
scarsella brog. inc. 007032 kitsap 1104972005 26,720.00 TOR 55.00 1,468 600.00
st 3 s 303 interchange 04504
tri-state construction, inc. 007030 king 1 1143052005 4517890 TOM 55.00 2,484 839.50
st 202 sr 520 to sshalee way wideni
central washington asphat, inc 007056 douglas 1 1200152005 2741000 TOM 30.00 822 300.00
st 28 rock island to crescent bar p
imco general construction, inc on7ove whatcom 1 0242352006 45,300.00 TOM 56.14 2,599 28200
st 9 nooksack rd vic to cherry st
ace paving co., inc. o0Fo9s mazan 1 0202352006 45,860.00 TOM 51.00 2,389,860.00
uz 101 brockdale rd to skookum cree
tueci & song, inc. o07oga pierce 1 0308/2006 25,030.00 TOM 45580 1,146,374.00
ar 512 104th st & to ar 167 oic
inkand azphat co, & div of icon 007asn king 1 0308/2006 54,473.00 TOMN 55.00 2,996,290.00
at 167 15th st 2w to = 180th st sta
ace paving co., inc. 007123 kitsap 1 044272006 32,300.00 TON 5776 1,900,304.00
st 305 ferry terminal to hostmark =
lakeside industries 0a7125 jeffersan 1 040 272006 53,793.00 TOR S6.49 3,263,449.33
st 20, = 104, = 116 state highway _I
swilder construction company 007134 znohomizh 1 050372006 28,533.00 TOR 62.50 1,603,312.50
i-5 52nd ave w to s 526 sh paving
lakeside industries 0a7140 lewviz 1 050372006 27,490.00 TOR 58.00 1,621,910.00
ug 12 corn creek bridoe vicinity to
apollo, inc. 0ov0az wealla walla 1 0Si24/2006 43,980.00 TOR 6388 2,608 ,682.20
uz 12 attalia vic. - add lanes 03
BidTabs Professional Page: 2 EMGLIZEH Units
-
K1l ;

[ 2] Startl g lj Llé @ Microsoft PawerPoint - [... “. BidTabs Professional f... lﬂ_] Documentl - Microsoft ... |

2o | 1:3zam

Figure 63. WSDOT Bid Tabs Pro - Search Results (By Pay Item).
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Another search option uses the “By Job” criteria. The estimators can review all the bids or just
the bid data for the low bidder based on ajob number, as shown in Figure 64. The output of this
search (see Figure 65) provides alist of line items used by the winning bidder for that particul ar
jobid.

Qe g |

By Contractor By Job By Pay Item | Compare 2 Con

FI Search

Lettlng Repork BidTabs PLUS!

i
Zon Analysls Comp Analysis | Market Analysls Data Update

_1o ]

Job Report Dptions

Select Job |oo7134 =l | Pisk |

i~ Select Prices to Includ

Al Cortractors % Sel Contractor  ANREINEIRREa TR RIS TR
& AlPayltems ( SelPaylem | = |
€ Pay ltem Group [411 Par ITEMS I~ saunl
i+ 4l Categoiies € Sel Category I LI
[~ Sort Repart [~ Show Categor SubT otals

& ByConnactor € ByPayltem |\[= 10 ic NI Categery Totale | Graph
By Pay ltem Across Page

" By Pay ltem Across Page [Compare)

Print E=part I Prewiew Cancel I

W imanCo.co
S00-541-08
“ersion 6.04 .00 {c)y 2006 Oman Systems, In

Figure 64. WSDOT Bid Tabs Pro - Search by Job.
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| SIE i < o] B @)@ Page

WASHINGTON
Date: 06/03/2006

\WSDOT JOB REPORT Time: 103330
Job#: 007134 county: SNOHOMISH biddate: 05/03/2006
Pay Rem Description Quantity Unit Unit Price Total
contractor: 911462716 'WILDER CONSTRUCTION COMPANY position: 1
ooo1 Miobilization 1.000 L= 565,000 00 565,000.00
0025 Clearing #nd Grubbing 0800 ACRE 15,000 .00 1350000
0043 Remaoving Drainags Structure 1.000 EACH 1,124.96 1,124 86
0051 Remaving Portion Of Existing Bridue 1.000 L.3. 10,000.00 10,000.00
0143 Remaving Conc. Barrier S70.000 LF. 5.00 2,850.00
m70 Remaving Gusrdrai 1,886.000 LF. 3.00 5,658.00
o162 Remaving Gusrdrail Anchor 16.000 EACH 180.00 2,880.00
a7 Removing Pairt Line 23,630,000 LF. 060 14,175.00
130 Remaving Plastic Line 200000 LF. 1.00 200.00
0208 Remaoving Raised Pavement Marker 132.000 100EA S0.00 11,850.00
00713401) Removing Traffic |skand 30000 3. 24.00 720.00
0310 Roadway Excavation Incl. Haul 2,360,000 CN. 20.00 47 200.00
0330 Roadway Excavation Incl. Haul - Area 410,000 C¥. 40.00 16,400.00
0332 Pavement Repair Excavation Incl. Haul £39.000 S, 30.00 20 670.00
0408 Select Borrow Incl, Haul 720,000 TOM 17.00 12,240.00
0470 Emkankmert Compaction 210,000 C.Y. 9.00 1,890.00
1088 Guarry Spalls 9000 TON 75.00 B75.00
1160 Underdrain Pipe & In. Diam 355.000 LF 21.00 751500
1170 Drain Pipe B In. Diam 42000 LF 25.00 1,050.00
3091 Catch Basin Type 1 7.000 EACH 1,200.00 8,400.00
3105 Catch Basin Type 2 48 In. Diam 1.000 EACH 2,600.00 2,600.00
351 Testing Storm Sewer Pipe 1268000 LF 2.00 2,536.00
351 Schedule & Storm Sewer Pipe 12 In 1268000 LF 2200 27 89600
4025 Gravel Backfill For vall 187000 €Y 48 .00 8,876.00
5100 Crushed Surfacing Base Courss 3,800.000 TOM 26.00 88,800.00
2334 Anti-Stripping Acitive 1.000 EST. F3,010.00 33,010.00
2703 Crack Sealing 1.000 EST. 10,830.00 10,830.00
S711 Planing Bituminous Pavement 230,790,000 3. 1.50 346,185.00
5739 Hrma For Pavement Repair CL 102 In. Pg 293.000 TOM 83.00 26,224.00
5767 Hima CL. 192 In. Pg 70-258 28,553.000 TOM 52.50 1,603,312.50
007134(2) Open Graded Friction Course 2441.000 TOM 90.00 213,690.00
007134(3) Open Graded Friction Course - Aspha 1,666.000 TOM 130.00 215,180.00

Jok Mix Compliance Price Adjustment 1.000 CALC 51,080.00 51,090.00
5835 Compaction Price Adjustment 1.000 CALC 34,090.00 34,090.00
00713404 Tranzverse Joint Seal £34.000 LF. 450 2403.00
6516 Cyelic Density Price Adjustment 1.000 % -3.00 -5.00
6403 Esc Lead 36.000 DAY 300 105.00
B453 Check Dam 110,000 L.F. 23.00 2530.00
6470 Street Cleaning 750.000 HOUR 001 Ta0
6471 Inlet Protection 99.000 EACH 110.00 10,880.00
007134¢5) High “isibility Fence 2540000 LF 500 1534000
B373 Sitt Fence 1480000 LF 8.00 11 84000
6478 Wattle 2,730.000 LF 8.00 2184000
6480 Erosioniater Pollution Control 1.000 EST 50,000 .00 50,000.00

Figure 65. WSDOT Bid Tabs Pro — Search Results (By Job).
4.7.1.5 Applying Unit Cost Information

WSDOT considers three to six months of historical data for establishing the unit prices, with
Unit Bid Analysis and Bid Tabs Pro providing the estimators with the necessary historical prices
for estimation. The estimating guideline of WSDOT identifies the important factors influencing
the development of unit prices. Some of the important factors include:

e Geographic Consideration — The location of the project, urban or rural, distance from
location of material sources affects the unit price accordingly.

¢ Quantity Consideration — Large quantities of a given material leads to lesser unit prices.
Very large quantities of certain materials might lead to an increase in the unit prices.

e Item Availability — Readily available items cost less than materials that are in short
supply.

e Scheduling/ Lead Time — Contractors schedule their resources to be more efficient and
competitive in their bidding. As a result, the lead time should be considered when
preparing the estimates based upon the time when it is to be actualy built.

e Difficult Construction/ Site Constraints — Increases the construction cost for the
contractor.

e Estimating Lump Sum Items — The contractors take on extrarisk due to the use of lump
sum items and as a result increase the unit price to counter the extrarisk.
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e Force Account — The contractors do not bid on force account items, as there is less
incentive to reduce cost or perform the work diligently. When using force account items,
the estimator should try to establish the scope of work to be performed.

e Timing of Advertisement — The timing of advertisement and fluctuations of bid prices
due to different seasons affect the unit prices.

o Expected Competition/ Contractor Availability — Projects scheduled late in the year
after the contractors have scheduled their work for the year increases the bid prices.

e Specialty Work/ First Time Used — Projects having first time used items or speciaty
works have to adjust for contractor’s lack of experience with the item and the potential
increased risk in construction.

The estimating guideline provides the estimators only with factors to be considered when
establishing the unit prices, but the adjustment of unit costsis till largely based on engineering
judgment and experience of the estimators.
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5. TEXAS DEPARTMENT OF TRANSPORTATION
5.1 CONSTRUCTION UNIT COST INFORMATION
5.1.1 General Section

TxDOT uses the historical bid-based estimation technique to prepare cost estimates from the
planning phase through the PS&E phase of project development. Preliminary estimates are
prepared using Excel spreadsheet in al the three districts (Bryan, Dallas, and Fort Worth).
Estimators update the same Excel spreadsheet until the design phase is reached. Fort Worth isthe
only district, of the three interviewed, using Trns* port Estimator to prepare estimates during the
design phase. The Bryan district extensively uses the Trns* port Estimator to prepare Engineer’s
Estimate whereas in Dallas and Fort Worth, Estimator is used by the consultants to prepare the
estimates. The Engineer’s Estimates are updated into the Design and Construction Information
System (DCIS) residing within their ROSCOE system. DCIS is a mainframe system used by
TxDOT for managing the project estimates and permits changing the unit prices and quantities.
ROSCOE then draws information from DCIS to generate the bid documents furnished to
contractors. ROSCOE does this by listing primary bid items and their quantities. Figure 62
shows the estimation framework used within TxDOT, and Figure 67 shows the interaction
between ROSCOE, DCIS, Trns*port Estimator, and the Excel spreadsheet.

e e e e e e e e e e e e e e e e e e e e e e e e e e e e - i
' |
1 N

! Planning !
! Excel H
! Spreadsheet, 1
| in-house Scoping i
I Excel i
! Spreadsheet, . :
i in-house Design i
! Excel i
! Spreadsheet, H
i Estimator H
! PS&E H
! Estimator, !
: DCIS - Design Construction Information System ROSCOE/DCIS :
: i

Historical Bid-Based
Estimation

Figure 66. TXDOT Estimation Framework.
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ROSCOE
DCIS
- ol J
Excel Spreadsheet Trns*port Estimator

Figure 67. Interaction between DCIS, Estimator, and Excel Spreadsheet.
5.1.2 Acquiring Unit Cost Information

TxDOT uses DCIS to acquire all the bid details from the submitted low bids. The district offices
use the average low bid information available on the TXDOT website in preparing the estimates.
The three districts also review other bids to establish a range of prices used for each bid item.
The unit costs can aso be acquired from a Site Manager Spreadsheet available on their intranet
(Crossroads). This spreadsheet provides the estimators with the current prices for each item of
work along with their quantities for individual projects under construction.

The TxDOT website (http://www.dot.state.tx.us/services/design/estimator.htm) maintains the
catalog of current historical unit prices, which is downloaded and used in Trns* port Estimator.

5.1.3 Storing Unit Cost Information

Historical unit costs are stored within DCIS. The database holds one month and twelve month
moving averages available for each item of work. The historical unit costs are stored as standard
construction line items, and averages are available for the entire state and for each district within
TxDOT.

5.1.4 Accessing Unit Cost Information

Districts use the one-month and twelve-month moving average available on their website at
http://www.txdot.gov/business/avgd.htm as a source of historical unit costs. The website
maintains the statewide moving average as well as moving averages for each district. Unit costs
are also available for maintenance projects, again sorted based on district and the entire state (see
Figures 68 and 69). Estimators aso use bid data from similar projects currently under
construction or recently completed when arriving at the unit cost.
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7 TxDOT Expressway

Home | ContactUs | Tools & Plugins

® . o
DOT Links Average Low Bid Unit Price
SelectALink -

ou wil find a translation for

he bid item code description
abbreviations here.

@ Copyright 2008. TxDOT

COMPUTER SECTICN

Abilene ( view text | download text | download Excel )
Aflanta (view text | download text | download Excel )
Beaumont ( view text | download text | download Excel )}
Bryan ( view text | download text | download Excel )

El Paso (view text download text | download Excel )
Houston ( view text | download text | download Excel )
Lubbock ( view text | download text | download Excel )
Odessa (view text | download text | download Excel )}
Pharr ( view text | download text | download Excel )

&an Antonio (view text| download text | download Excel )
‘Waco ( view text | download text | download Excel )
Yoakum ( view text | download text | download Excel )

Abilene (view | download text )
Atlanta ( view | download text )
Beaumont (view | download text )
Bryan ( view | download text )
Corpus Christi (view | download text )
El Paso (view | download text )
Houston ( view | download text )
Lubbock ( view | download text )
Odessa (view | download text )
Pharr (view | download text )

San Antonio ( view | download text )
‘Waco ( view | download text )
Yoakum (view | download text )

Search:
Search TxDOT

[ Go ]

Statewide Construction Average Low Bid Unit Price ( view text | download text | download Excel )
District Construction Average Low Bid Unit Price ( download text )

Amarillo ( view text | download text | download Excel )
Austin (view text | download text | download Excel )
Brownwood ( view text | download text | download Excel )
Childress (view text | download text | download Excel )}

Corpus Christi ( view text | download text | download Excel ) Dallas ( view text | download text | download Excel )

FortWaorth (view text | download text | download Excel )
Laredo (view text | download text | download Excel )
Lufkin ( view text | download text | download Excel )
Paris ( view text | download text | download Excel )

San Angelo ( view text | download text | download Excel )
Tyler (view text | download text | download Excel )

Wichita Falls ( view text | download text | download Excel )

Maintenance Statewide Average Low Bid Unit Price( view | download text )
District Maintenance Average Low Bid Unit Price ( download text )

Amarillo (view | download text )
Austin ( view | download text )
Brownwood (view | download text )
Childress ( view | download text )
Dallas (view | download text )

Fort Worth ( view | download text )
Laredo ( view | download text )
Lufkin ( view | download text )
Paris (view | download text)

San Angelo (view | download text )
Tyler ( view | download text )
‘Wichita Falls ( view | download text )

Figure 68. TXDOT Average Low Bid Unit Price.

TEXAS DEPARTMENT OF TRANSPORTATION
AVERAGE LOW BID UNIT PRICES BY DISTRICT

D19-C
PAGE 1

DISTRICT 18

ITEM WO DESCRIPTION UNITS JULY 31, 2008 - TWELVE-MONTH-MOVING .
QUANTITY AVG BID QUANTITY AVG BID USAGE
100 SERIES
100 2002 PREPARING ROW 5Tn 50.370 10.00000 2,127.860 12,860.47143 31
100 2003 PREPARING RCOW(TREE) (5" TO 12" DIA) ER 52.000 496.32385 2
104 2001 REMOVING CONC (PAV) sY 2,717.000 6.00000 236,852.000 4.28108 18
104 2009 REMOVING CONC (RIPRAP) 5Y 13.000 20.00000 4,475.500 9.52736 1z
104 2011 REMOVING CONC (MEDIANS) 5Y 437.0860 6.00000 5,876.060 7.34767 a
104 2013 REMOVING CONC (FOUNDATICNS) s5Y 611.000 12.54000 1
104 2015 REMOVING CONC (SIDEWALKS) sY €,590.670 €.72528 10
104 2017 REMOVING CONC (DRIVEWAYS) 5Y 675.000 6.00000 22,204.740 7.49155 16
104 2021 REMOVING CONC (CURB) LF 41,378.440 2.12157 10
104 2022 REMCVING CONC (CURB AND GUTTER) LF 8,986.000 6.29114 4
104 2023 REMOVING CONC (CTE) LF 1,106.000 10.14738 2
104 2024 REMOVING CONC (RETAINING WALLS) 5Y 542.000 42.70849 3
104 2025 REMOVE CONC (WINGWALL) cY 70.000 84.15000 1
104 2027 REMCVING CONC (APPR SLAB) 5Y 360.000 2.00000 1
104 2028 REMOVING CONC (MISC) 5Y 1,142.000 14.22328 4
104 2029 REMOVING CONC (CURB OR CURB & GUITER) LF 11.000 30.00000 1
104 2036 REMOVING CONC (SIDEWALK OR RAMP) 5Y 1,042.400 &.50000 1
104 2037 REMCVE CONC (RATL) LF 385.000 18.51532 3
104 2040 REMOVING CONC (PAVERS) 5Y 193.000 12.00000 1
105 2002 REMOVING STAB BASE AND ASPH PAV (2") 5Y 4,395.000 3.59983 2
105 2008 REMOVING STAE BASE AND ASPH PAV (6") 5Y 4,498.000 4.77673 4
105 2011 REMCVING STAB BASE AND ASPH PAV (2"-6" 5Y 189,471.000 2.93451 4
105 2013 REMOVING STAB BASE & ASPH PAV (9") 5Y 820.000 4.00000 1
105 2014 REMOVING STAB BASE & ASPH PAV (7"-12") SY 28,837.000 2.82108 3
105 2015 REMOVING STAB BASE & ASPH PAV (8"-10") 5Y 5,762.000 4.00000 50,669.000 3.90367 -3
105 2021 REMCOVING STAB BASE AND ASPH PAV (0-4") 5Y 398.300 7.00000 1
105 2045 REMOVING STAB BASE AND ASPH PAV (2"-8" S5Y 1,822.000 3.00000 1
105 2046 REMOVING STAB BASE & ASPHE PAV (0"-10") SY 2,6822.000 3.32000 1
105 2052 REMOVE STAB BASE & ASPH PAV (4"-5") 5Y 99,924.000 1.31000 1
105 2055 REMOVING STAB BASE AND ASPH PAV(9"-14" 5Y 337.430 15.4882%2 12,599.430 5.68142 2
105 2059 REMOVING STAB BASE & ASPH PAV(13"-18") S5Y 3,212.850 7.50000 42,957.850 5.64958 2
106 2001 OBLITERATING ABANDONED ROAD sSTA 17.590 200.00000 22.500 574.36818 3
110 2001 EXCAVATION (ROADWAY) cYy 819.950 5.00000 797,8696.700 5.66957 32
110 2002 EXCAVATION (CHANNEL cY 32,068.000 2.51726 10
112 2001 SUBGRADE WIDENING (ORD COMP) 5T 21.700 798.52304 2
132 2005 EMBANKMENT (FINAL) (ORD COMP) (TY C) cy 1,935.000 21.33282 4
132 2006 EMBANKMENT (FINAL) (DENS CONT) (TY C) cY 1,334,439.600 8.2088. 25
132 2008 EMBANKMENT (FINAL) (DENS CONT) (IY D) cY 60,703.000 1.00000 1
132 2025 EMBANKMENT (FINAL) (DENS CCNT) (TY Cl1) CY 3,933.280 5.00000 296,888.280 5.66757 3
132 2026 EMBANKMENT (FINAL) (DENS CONT) (TY C2) CY 12,333.930 10.00000 507,794.930 5.13657 3
134 2001 BACKFILL (TY A) STA 292.710 280.46394 3
134 2002 BACKFILL (TY B) ST 320.210 104.32794 3

Figure 69. TXDOT Average Low Bid Unit Prices for Dallas.
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Estimators at the central office in Austin use a Site Manager spreadsheet to gather the latest unit
prices on active projects. District estimators can use this spreadsheet to compare unit prices
derived from other sources. The spreadsheet titled ‘ Item Search by Nbr Desc or SupplDesc’ is
available under the Contract Administration section within Crossroads. Estimators are given an
option to search items of work based on item number, description, and supplemental description.
Figures 70, 71, and 72 provide the results for the three search options. Knowledge of this
spreadsheet is not widely known within TxDOT.

SiteManager ltem Search by Description Report Date: 09/19/2008
Description Queried: FLEX BASE
o
L Area . Cont Line Item _ OrigBid | COltem | Total Bid A % PCT
District | pge N | County csl ProjectNo.  |Contract No.|Letiing Date| g0 | Spec¥r| u = | ~o0 | SP Item Description ay arY  |ary(neo) BidPrice \nst;l::: to| igperop) | UOM
WICHITAFALLS| 051 NH 2005(138)  |01053020 20050111 CMPL 000 [BACKFILL (TY A)(FLEX BASE) STA
081 WH 2004{280) |05043224 20040512 ACTV 000 [BACKFILL (TY A)FLEX BASE) STA
081 Di043208 20040100| ACTV 000 |BACKFILL [TY A)(FLEX BASE) ETA
081 Dag4ar2d 20040010| ACTV 000 |BACKFILL [TY A)[FLEX BASE) ETA
081 12033015 20021204 | ACTV 000 |BACKFILL (TY A)FLEX BASE) ETA
081 01043021 0040108 | ACTV 000 [BACKFILL (TV A)(FLEX BASE) STA
081 01043021 0040108 | ACTV BACKFILL (TY A)(FLEX BASE) STA
081 10043208 20041015 | ACTV BACKFILL (TY A)(FLEX BASE) STA
053 10043227 20041015 | ACTV BACKFILL (TY A)(FLEX BASE) STA
053 |HIDALGD TE)MI 01043010 20040108| ACTV 02475241| 000 [FLEX BASE (ROWY DELYTY D GH M3
053 |HIDALGD 0043204 20D41015| ACTV 02475241| 000 [FLEX BASE (RDWY DELYTY D GH M3

BIETIH

053 |ANGELINA X 02083018 0] ACTV iegh] CUT & RESTORIN il
057 |AUSTIN 024001021 |BR 2009(044} 02083005 PEND CUT & RESTORIN il
057 |AUSTIN 027108016 |STP 2008(432) 02083218 ACTY CUT & RESTORIN il
050 |CALDWELL 011503022 [STF 2008i4] 04083278 o[ ACTV CUT & RESTCRIN il
050 |ELLIS 104801020 [SFT 104 08063032 ACTV 04002010 CUT & RESTORIN il

058 |GONZALES 021804011 [SFT 216-4-11
055  |GONZALES 021804011 [SFT 216-4-11
053 |HOUSTON 23FT000_|STF
2018 |5TF

ACTV
B[ ACTV
7| ACTV
0] ACTV

04002010| 004 [CUT & RESTORIN
04002010
04002010| 004 [CUT & RESTORIN
04002010| 000 [CUT & RESTORING Pa)
04002010| 004 [CUT & RESTORING PAV

2

2

2

e [en [en|en[en [ |en [ [ |en [en [en|en[en [en |en [ e [en|en [en [ea]en|en

wla|ala|g|a|a|a|ae|e|a|e

054 220001017 |STP 2008(541)H 02083020 7| ACTV il
LUFKIN 055 |SAN AUGUSTIND29005005 [STF 12063224 ACTV 04002010| 004 [CUT & RESTORIN il
LUFKIN 054  |SHELBY 017504075 |STP. 407073235 ACTV O4002010| 004 [CUT & RESTORING PAV | il

Figure 70. TXDOT Item Search by Description - Site Manager Spreadsheet.
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SiteManager Item Search by Number Date Report: 09/19/2008
Item Nbr Queried: 03162399

e . Contract . Cont Line . Orig Bid Total Bid o oy % PCT

District QIT:E County csJ Project No. Mo, |LeftingDatel o (SpecYr . - (ltemCode| 5P Item Description Gty CO ltem GQTY aTY (N+0) Bid Price Insl;ﬂ::tu (RIP*100) uoM
AEILENE TAYLOR 00DE060RD 2004 i [ASPH (AC-20-5TH TAT 0.000 | &7,170.000 ( § 265 101.13 | GAL
AEILENE TAYLOR 0ODE13044 2004 il [ASPH (AC- - 0.000| 32,154.000 | ¥ 3.00 188 | GAL
AEILENE TAYLOR 003401112 2004 0.000| 6,806.000(% 350 0.00 | GAL
AEILENE TAYLOR 005401022 2004 il [ASPH (AC- R p 0.000| 1676000 % 0.00 | GAL
AEILENE TAYLOR 005401022 ER 200K 02083204 2004 57 i [ASPH (AC-20-5TR O . 0.000| 1.804000(% 0.00 | GAL
ABILENE TAYLOR oos401022 |BR2 (2083204 2004 1 [AS2H [AC- R AC-12 0.000 | 1842000 | § 0.00 | GAL
ABILENE TAYLOR oos01022 |BR2 02083204 2004 0.000 3 0.00 | GAL
ABILENE TAYLOR oos01022 |BR2 02083204 2004 0.000 3 0.00 | GAL
ABILENE TAYLOR oos401022 |ER2 02083204 2004 1 [ASH (AC-20.5T 0.000 3 0.00 | GAL
ABILENE TAYLOR 005401022 2004 1 [A5PH (AC-20-57R OR AC-12 0.000 0| % 0.00 | GAL
AUSTIN BASTROP  [D26513004 2004 1 [ASPH (AC- 7 0.000 $ 0.00 | GAL
AUSTIN 114002017 2004 1 [ASPH (AC-20. C 0.000 0|3 0.00 | GAL
AUSTIN 021102022 2004 i 0.000 3 16.30 | GAL
AUSTIN 047302031 2004 0.000 § 0447 | GAL
AUSTIN 047302031 2004 0.000 ¥ 80.12 | GAL
BRYAN 054004081 2004 ¥ 0.00 | GAL
BRYAN 2004 ¥ 113.08 | GAL
BRYAN 054004044 2004 ¥ 0.00 | GAL
BRYAN 230001022 2004 ¥ 0000 0.00 | GAL
BRYAN LEON 033503040 20080108 | ACTV | 2004 25,854.000 | 4,150.000 16.18 | GAL
BRYAN ROBERTSON _[D04808053 02083203 | 20080010 | PEND | 2004 1 [AS2H [AC-20-5TR 0R AC-12-5TR) 4245000 | 3 0000 0.00 | GAL

Figure 71. TXDOT Item Search by Number - Site Manager Spreadsheet.

SiteManager Item Search by Description Report Date: 08/1%/2008
Description Querizd: COMPU
Tip: Enter descripfio UPPER CASE, lower case, and Sentence Case for a complete search. Only ane enfry may be made ata soumanr

District :’r:rE; County csJ | ProjectMo. |Contract Mo |Letting Date ;;;‘; “57" Line Mo/ fem Cods| 8P tam i 0"&:"’ c?lx'" J-,‘-‘:,EENB,I;] Bld Prica |net§££u o ‘::’;,::Jn
ELPASO 10002 20000104 ACTV | 1295 | s7ee [ sanssont COMPUTER ZQUIR (D CONTRACTOR INSTALLATIO [15] 1.000 100 100.000
ELPASO 1012002 20010103 CMFL | 1295 54195001 COMPUTER 20U (08 INSTALLATION OF COMPLTS] [15] 1.000 100 100.000
EL PASO 01002002 20000104 ACTV | 1895 54005002 COMPUTER EQUIP (PRINTEJCONTRACTOR INSTALLATION 0.00 1.000 100 100.000
EL PASO HUDSPETH ) |01012002 20010103| CMPL | 1895 7 54095002 COMPUTER EQUIP (PRINTERINSTALLATION OF PRINTER 0.00 1.000 1.00 100.000
ELPASO EL PASC 12042012 20041 T | 1993 501 CONTRACTOR FORCE ACCJCOMPUTER EQUIPKENT 1,000.00 0.000 ,000.00 0.000
EL PASO [EL PASO 2053011 2004 FORCEACCOUNT ID 1 EL PASC-COMPS EQuiPp] &,610.00 0.000 | 5,610.00 0.000
ELPASO EL PASD 2053011 2004 00 |FORCE ACCOUNT ID 2 ODESSA COMPUTER EQUIPN  5,610.00 0.000 | 561000] % 0.000
AUSTIN CALDWELL 11023225 1993 UNIQUE CHANGE ORDER IT{COMPUTER & PRINTER REN 0.00 4.000 400§ 100.000
AMARILLO POTT: 11033204 1233 ANGE ORDER T{COMPUTER, PHONE & SUPP: 00 1.000 1005 2 100.000
AMARILLO POTTER ) [10033208 1833 UNIQUE CHANGE ORDER IT{ADDITION OF COMPUTER, P [15] 1.000 1005 1. 100.000
BEAUMONT KEWTON 02012067 1233 UNIGUE CHANGE ORDER T{COMPUTER SQUIPKENT FCA [T 1.000 100 s 1, 100.000
SAN ANTONIO WILSON 5002053 1893 UNIQUE CHANGE ORDER T{COMPUTER & SETUP i} 1.000 1005 2 i} 1.000
SAN ANTONID WILSON 5002053 1233 ANGE ORDER T{COMPUTER PRINTER [} 1.000 1]s 0 1.000
SAN ANTONIO WILSON 5002053 20000607 1893 UNIQUE CHANGE ORDER T{COMPUTER SOFTWARE [15] 1.000 1005 1. [ 1.000
FORT WORTH [ TARRANT 03022006 20020806 1693 UKIQUE CHANGE ORDER IT{PURCHASE & SETUS OF ITE! 0.00 1.000 100|§ 1 100.000
AUSTIN | TRAVIS ) | 100£3401 20041015 1893 UNIQUE CHANGE ORDER IT{CO #13 MCDIFICATION TO 0.00 1.000 1.00 | §28, 100.000
SAN ANTONID BEXAR 01053201 20050112 1893 UKIQUE CHANGE ORDER IT{COMPUTER ROOM TERMINA) 0.00 2.000 200§ 1. 100.000
AUSTIN BURNET 5053207 20060602 2004 ANGE ORDER IT{LAPTC® COMPUTER W 3 0.00 1.000 100§ 1. 100.000
LUSBOCK LAMS 10053002 20061004 2004 (ANGE ORDER ITJWIRELESS INTERNET SEI 000 | 1000000 | 1.000.00] 5 67200
AMARILLO POTTER 12053008 2004 ANGE ORDER IT{COMPUTER, PRINTER & SU?)| [15] 1.000 10 100.000
FORT WORTH SOMERVELL 04052003 2004 ANGE ORDER T{LAFTC? COMPUTER ooo| temooon | temca]s oo teseeso|  11msee
DALLAS 151 [DALLAS 200€0502| ACTY | 2004 | o6e7 [ osnazong UNIGUE CHANGE ORDER T{DESKTOR COMPUTER-LS 00 1.000 100]5 105654 1000 100000

Figure 72. TXDOT Item Search by Supplemental Description - Site Manager Spreadsheet.

Using the filter option available within Excel, users can change the search results to suit their
requirements. For example, the estimator is estimating the unit price of 200 square yards of Flex
Base. By searching for Flex Base in this Excel spreadsheet (either by Item Number or
Description search) and setting the filter on ‘Total Bid Qty’ column to show only quantities
within a certain range of 200 square yards, the estimator can check unit prices against current
price (see Figure 70).

In addition to using one-month and twelve-month moving averages, estimators also ook at the

bid tabulation details for all the projects (See Figure 73). This helps the estimator assess the price

used by four low bidders for the project and identify the range of bids submitted by the
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contractors. Bid tabulations and bid totals are maintained under Contract Letting section within
the Construction Division (http://www.dot.state.tx.us/business/bt.htm). Bid information is
divided into construction, maintenance and loca let projects. Figure 73 shows sample bid
tabulation from arecently let construction project.

=A®
7 TxDOT Expressway [earan o
Tabulation of Bids for Project STP 2008(683)RGS

Last Update: Tuesday, September 9, 2008
Text version of this page

County: BRAZOS Let Date: 09/09/08
Type: CONST RAILROAD GRADE SEPARATION STR Seq No: 3001
Time: 413 WORKING DAYS Project ID: STP 2008(683)RGS
Highway: FM 2818 Contract #: 09083001
Length: 5.646 CCSJ: 2399-01-022
Limits:
From: AT UFRR IN COLLEGE STATION Check: $100,000.00
To: DOT NO. 7432190 Misc Cost: $327 916.00
Estimate $23,268,621.45 % Over/Under |Company
Bidder 1 $20,854,415.32 -10.238% | KNIFE RIVER CORPORATION - SOUTH
Bidder 2 $22,784,360.69 -2.08% | W.W.WEBBER, LLC
Bidder 3 $25,931,271.22 +11.44% | BIG CREEK CONSTRUCTION, LTD.
Bidder 4 $26,751,463.02 +14.97% (A L HELMCAMP, INC.
Item Code Description Unit | Quantity Unit Est. | Bidder| Unit Bid
1002002002 | PREPARING ROW STA 88.800 3000.00 1 2500.000
2 1918.000
3 5000.000
4 4000.000
1042011 REMOVING CONC (MEDIANS) sY 198.000 45.00 1 15.000
2 12.000
3 10.000
4 30.000
1042022 REMOVING CONC (CURB AND LF 2429.000 7.00 1 2.800
GUTTER}) 2 5.000
3 10.000
4 10.000
1052008 REMOVING STAB BASE AND ASPH | 5Y 9144.000 5.00 1 3.000
PAV (8 2 4.000
3 2640
4 5.000
1052058 REMOVING STAB BASE & ASPH sY 2286.000 7.00 1 3.600
PAV (107- 12" 2 5.000
3 7.930
4 9.000
1102001 EXCAVATION (ROADWAY) CY |141136.000 5.50 1 0.000
2 0.000
3 3.000
4 6.000
1322004 EMBANKMENT (FINAL) (DENS CY |187971.000 8.00 1 0.000

Figure 73. TXDOT Bid Tabulations.
5.1.5 Applying Unit Cost Information

TxDOT uses one-month and twelve-month moving averages based on low bids for establishing
unit prices. Sometimes a three-month moving average is aso considered for greater
understanding of the prices. The use of twelve-month moving averages evens out the effect of
using only the low bid. Weighted moving averages, used in determining the unit prices, are
preferred over simple averages since they take into consideration the effect of quantities when
arriving at the unit price. Some of the important factors influencing the unit prices are location of
the project and quantity. Though there is no process guidance on how to adjust unit prices for
guantities, a general rule of thumb often followed is the higher the quantity, the lower would be
the unit price, but up until a point. Cost estimates are updated on a yearly basis. For example, if
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four percent annual inflation is considered and the project is five years away from letting, then
add 20 percent inflation to the estimates. For items having no historical data or that are unique to
a project, prices are established by contacting suppliers and contractors, looking at the statewide
and maintenance averages or by contacting adjoining districts. Estimators prefer not to refer to
the catalog unit prices for hot mix asphalt, cement, and steel because of their high volatility in
recent times. Adjustments to unit prices are completely based on the experience and engineering
judgment of the estimators. In its PS&E Preparation manual, TxDOT maintains a list of factors
to be considered when adjusting unit bid prices but does not provide the quantitative factors to be
used when making the adjustments. Following are the factors outlined in the manual to be
considered when adjusting unit prices:

e Project size

e Project location

e Traffic conditions

e Construction season

e Accesshility

e Redtrictive conditions

e Availability of materials

e Specifications

e Construction time

e Plan clarity

e Bidder competition

5.2  SIMILARITIES AND DIFFERENCES

The research team compared the responses to the interviews from the seven state agencies to the
replies from the three TXDOT districts to identify similarities and differences in the devel opment
of unit prices for cost estimating. The comparison is based on replies received for the five
sections of the survey, namely the general section, acquiring unit cost, storing unit cost,
accessing unit cost, and applying unit cost information sections.
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5.21

General

The following were the similarities and differences observed from the replies received for the
general section of the surveys and interviews.

5.2.2

TxDOT, similar to UDOT, NYSDOT, FDOT and Caltrans, uses historical bid-based
estimating until the final phase of the project development. The only exceptions are
VDOT and MnDOT, which use cost-based estimating for preparing their final engineers
estimate.

The three districts interviewed within TXDOT rely on Excel spreadsheets for developing
estimates in the planning and scoping phase and some in the design phase. Thisis similar
in approach to MNDOT and NY SDOT.

TxDOT, VDOT and NYSDOT use the commercial Estimator software of Trns*port
system for preparing the final Engineer’s Estimate. VDOT, FDOT and NY SDOT aso use
acommercia software system (Trns* port CES) for preparing their final estimates.

UDOT (PDBS) and WSDOT (EBASE) are the only agencies, among the SHAS
interviewed, with an in-house devel oped system to prepare the Engineer’ s Estimates.

TxDOT, similar to VDOT, UDOT and WSDOT, maintains a list of factors to be
considered when adjusting unit prices. But unlike them, TxDOT does not maintain any
guidance on estimating procedure to be followed in different project development phases.

Among the agencies using bid-based estimating, FDOT and NYSDOT are considering
the use of cost based approach for estimating major items of work.

Acquiring and Accessing Unit Cost Information

The similarities and differences in the replies received for acquiring and accessing unit cost
information section are as follows:

TxDOT captures only the low bid information (internet), though the districts tend to ook
a al the bids while preparing the estimates. Similarly, VDOT and Caltrans also capture
low bid information to determine the average low bidders for entire state and districts.

Unlike TXxDOT, Caltrans acquires information from all bidders and VDOT from the three
low bids aswell.

Other agencies acquiring all the bids are MnDOT, FDOT, WSDOT and UDOT.
Similar to VDOT, NY SDOT uses the three low bids for determining the unit costs.
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5.2.3 Storing Unit Cost Information

The replies received for the storing unit cost information section showed the following
similarities and differences:

TxDOT (DCIS) like UDOT (PDBS) and Caltrans (BEES), uses an in-house system for
storing historical bid details, while the remaining agencies rely on commercial
BAMS/DSS for storing bid histories.

All agencies, including TxDOT, have historical unit costs available based on statewide,
districts, and counties. FDOT and Caltrans are the only two agencies with bid data for
market areas as well.

Similar to TxDOT, all agencies use standard construction line items as the preferred form
for storing historical unit costs. But VDOT, Caltrans, and NY SDOT store these data by
work categories and project types as well.

5.2.4 Applying Unit Cost Information

The similarities and differences in the replies received for applying unit cost information section
are asfollows:

TXDOT uses only a one-month and a twelve-month weighted moving average for
establishing unit prices. UDQOT is the only other agency, similar to TxDOT, using a
weighted moving average for durations of one quarter and one year. UDOT also uses
seven to twelve months of historical datafor establishing unit prices.

The remaining agencies differ from TxDOT on the calendar duration used for
establishing unit prices.

o NYSDOT and MnDOT, similar to UDOT, use seven to twelve months of
historica data

o Cdtrans, WSDOT, and FDOT use only four to six months of historical data for
determining the unit price.

TxDOT, like the remaining seven agencies interviewed, uses ssimple average and
weighted average for determining the unit prices. Unlike other agencies, TxDOT does not
consider regression analysis as one of statistical techniques to be used for determining
unit costs.

On the application of these statistical techniques, TxDOT, VDOT, UDOT, NYSDOT,
Caltrans, WSDOT, and FDOT use it for determining both magor and minor items of
work.
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e MnDOT is the only agency to use simple average or regression analysis for estimating
minor items of work.

Some of the other replies that differed from TxDOT’ s approach are:

e VDOT uses regression analysis for determining the unit costs if sufficient historical data
isavailable. Otherwise, VDOT prefersto use the weighted average.

e Cadtrans maintains a comparison of Engineer’s Estimate to Low Bidders to study the
influence of number of bidders on bid prices.
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6. CONCLUSION AND RECOMMENDATIONS

The replies from the survey and the interviews were used as basis for drawing conclusions for
this study. The results showed that state highway agencies have different approaches for
developing unit costs. Though some state agencies have a systematic process in place for
preparing project estimates, they have no written documentation on the entire process, including
documentation for developing unit costs. SHAs that were interviewed did not have a formal
process or method to adjust unit prices for project characteristics (e.g., complexity, location,
size), current market conditions (e.g., bidding environment), or current day prices (e.g.,
inflation). Adjustments to unit costs were based mainly on experience and engineering judgment
of the estimators in all the state agencies. Some state agencies, including TxDOT, did have alist
of factors to consider but did not have a methodology for applying these factors to adjust unit
costs.

After analyzing the replies received from the various state highway agencies for the surveys and
the interviews, the research team identified the following recommendations. The researchers
based these recommendations on the comparison of replies received from the three TxXDOT
districts with national level responses. The recommendations are divided into short term
recommendations, requiring minima changes to the existing system, and long term
recommendations. Long term recommendations would likely require considerable changes to the
existing system. Each recommendation has a section explaining its potential importance to
TxDOT and a section providing sources for further information on implementing the
recommendation.

The outcomes of this synthesis were dependent upon the practices of other SHAsS. Since there
were no structured and comprehensive processes for development and adjustments of unit costs,
this synthesis provides only potential recommendations provided based on observations related
to similarities and differences between TxDOT and other SHAS.

6.1 SHORT TERM RECOMMENDATIONS

Consider using Cost-Based Estimating for items of work related to hot mix asphalt, steel, and
concrete. These materials have shown vast fluctuations in the recent past.

Why:

The final estimate for projects having large quantities of hot mix asphalt, steel, and concrete tend
to be dictated by the prices of these three items. Obtaining the right price for these three itemsis
crucia to prepare an accurate Engineer’s Estimate. Due to large fluctuations in the prices of hot
mix asphalt, steel, and concrete in the recent past, adopting a historical bid-based estimation for
these items of work does not provide an accurate unit price. The historical bid data can no longer
be relied upon because they do not represent the actual trend. Whereas adopting cost based
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approach for these items can help in achieving a more accurate unit price since this approach
uses more recent prices and covers different components of work.

Where:

NYSDOT, VDOT, and MnDOT use a cost based approach for estimating the prices of these
three items. These agencies generally use a cost based approach for estimating major items of
work in the final PS& E phase of project development. FDOT is another agency looking at using
cost based approach for estimating major items of work.

Consider Estimator (Trns*port) for implementation in all district offices for developing
construction project estimates in the PS&E phase as well as in the design phase of project
development.

Why:

The three TXDOT districts interviewed as part of this synthesis use Estimator software in
different ways. In one district, only the consultants use it for preparing their estimates while
another has the district personnel alone using them. Also one of the districts uses Estimator late
in the design phase itself, while the rest start to use it for preparing only the Engineer’s Estimate.
Having al the districts use Estimator software to build their estimates, in both the design and
PS& E phases, can ensure uniformity in the estimation process and consistency in the estimates.
This could be an important step if TXDOT decides to adopt a cost-based estimation using
Estimator software for preparing design level and final Engineer’s Estimate.

Consider the Site Manager Database spreadsheet that is available on Crossroads (TxDOT’s
intranet) for accessing more current unit cost data on various line items in all district offices.

Why:

The Site Manager spreadsheet, available on Crossroads, provides the estimators in all districts
with the latest unit prices for the line item being estimated. Apart from using the one-month and
twelve-month averages, this spreadsheet provides the unit prices from current/recently compl eted
projects.

Using the spreadsheet, the unit prices for the last three, six, and nine months can be searched to
observe their trend. Further analysis of unit prices can be carried out after arranging them based
on the quantity being estimated. This spreadsheet can be a valuable source for obtaining current
unit prices from ongoing TXxDOT projects.

Where:

Site Manager Spreadsheet is available on Crossroads (TxDOT’ s intranet) under the Construction
Division’s Contract Administration section.
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6.2 LONG TERM RECOMMENDATIONS

Consider reviewing the use of Cost-based estimating for project estimation in the Design and
PS&E phases or a combination of both cost-based estimating and historical bid-based
estimating, with cost- based estimating used to estimate major items of work.

Why:

The cost based approach is preferable for estimating unique projects or projects where the
location, market factors, and the volatility of material prices make the use of historical bid-based
estimation unreliable. Also, contractors use a cost based approach to prepare their bids. When
using cost-based estimation, different components of work like the equipment rate, materia rate,
production rate, and crew size are considered for preparing the estimates. Since thisis similar to
the contractors approach, there is a possibility for reducing the difference between the
Engineer’ s Estimate and the low bids submitted. As aresult, overall accuracy improves.

Where:

State agencies like MnDOT, VDOT, and CDOT extensively use cost-based estimation for
preparing their Engineer’ s Estimate as well their design level estimates.

Consider studying the effort required to implement cost-based estimation in the Estimator
software.

Why:

Though cost-based estimation provides better estimates, performing the estimation is more time
consuming than the historical bid-based approach. Substantial effort is needed for setting up
libraries for equipment rates, material rates, production rates, and crew size to be used in the
system. Performing a study on the effort required to transition to cost based approach becomes
all the more important. This could prove crucia if TXxDOT decides to adopt a cost-based
estimating.

Where:

Colorado Department of Transportation (CDOT) moved away from the bid-based estimation
approach to a combination of cost-based/historical bid-based estimating to prepare their
Engineer’s Estimate using Estimator software. TXDOT could look to the effort undertaken by
CDOT for this conversion as guidance when implementing the cost-based estimating.

Consider using other information systems to access unit costs more efficiently.

Why:
Accessing recent bid history is critical to developing accurate prices for various line items. An
efficient system that quickly and effectively sorts through historical data can be a valuable asset
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to estimators. Software like Bid Tabs Pro allow the user to search through historical data,
identify the usage of particular pay item, obtain pricing trends, and double check current costs
based on regions, county, and state averages. As a result the time spent by the estimator
searching the database for unit costs is cut down. Before implementation, TXDOT might have to
sort out possible problems with the use of Bid Tabs Pro in terms of licensing and availability of
data within the system.

Where:

Oman Systems makes this software, and WSDOT is one of the state agencies currently using Bid
Tabs Pro. WSDOT is a source to understand the full capabilities of this tool. (Refer Appendix C
for complete contact information of al the respondents.)

Consider developing an approach similar to the Red Flag Analysis of the Utah Department of
Transportation to adjust estimates based on unique project and site characteristics.

Why:

UDOT makes use of Red Flag Analysis to aid estimators in developing an Engineer’s Estimate
that takes into consideration the different factors affecting the project cost. It helps estimators
increase or decrease the final estimate based on factors like location, start date of construction,
bidding season, contractor interest, that affect the project costs. This alows the estimators to
account for project characteristics influencing the final estimate.

Where:
UDOT's Red Flag Analysis can be further studied for a similar implementation by TxDOT that
is suited to its requirements.

Consider developing guidelines for adjusting unit prices during different project phases.

Why:

TxDOT could benefit from having a guideline on adjusting unit prices, outlining the factors to be
considered when arriving at a cost for a particular pay item. This makes the estimation process
more standardized and enables the estimators, especialy the new estimators, to better understand
the factors that they need to look into when determining the unit costs and how to make
adjustments based on project characteristics. There can aso be a knowledge database that serves
as arepository of various challenges faced while estimating different TXDOT projects and how
the estimators handled these challenges. This can be an important source of information for all
estimators.

Where:
UDOT, WSDOT, and VDOT have guidelines on factors that the estimators need to look into
when determining the cost for a particular item of work.
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APPENDIX A

TxDOT SURVEY RESULTS
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Formal

Process/Systematic
Estimation Process Tool(Y/N)
Tennesse does not have a system that will develop prices based on the complexity. N

Point of Contact
Daid Doneho, Director of

SINe DOT
1 Tennessee

Estimation System Used Web Location
Using In house program = NA

Other Information

S0T

Tennessee makes use of their "In House” system to break down prices received from for breaking down bid construction, TDOT
various bidders based on the quantity. time period. county region items

2 West Virginia Maintains "Average Unit Bid" list on a yearly basis N NA NA NA

3 Eentucky No formal process to categorise the unit prices based on complexity, difficulty or typeof N NA NA Eyan Griffith,
projects when developing the final engineers estimate Transportation Engineer

Branch Manager

4 New Hampshire No Formal process to determine the unit prices for the contract N NA NA Theodore Kitsis.P.E..
Administrator Bureau of
Construction

b] Virginia WVDOT has staff of estimators preparing the VDOT's Bid for the project. The process T Tms._port http://www.virginiadot. Tom Thompson, State
include "rational cost estimate” for 63% value of the contract. The balance (353%) 15 org/business/const/defa Estimates and Bids
generally determined by the Tms.port statistically. This is used in the early design life of ult.asp Engineer, VDOT
the project, however on most project, for advertisements the estimate is based on bid
histories. The estimation process is given in the Estimation Guideline Procedure mamal of
VDOT

6 Iowa The estimation process doesn’t consider the project complexity or the diffieulty when N Tms. part NA Roger Bierbaum. Contracts
preparing the estimate. These are generally done using the Tms.port software. For Engineer
negotiating contract modifications, summary of the awarded prices is used to compare with
the requested prices.

7 Alaska The Alaska DOT doesn’t have a formal, systematic tool for estimating unit prices. The N NA NA Pat Carrolll, Design Group
estimates are generally prepared based on the past bids with adjustments for uniqueness of Chief
work.

8 Missouri The estimation process involves using the historical unit bid prices for each district. The N NA NA Fandy Hitt, Asst State
justification is looked at with the quantities involved and difficulty in performing the Constmuction and Materials
work. Engineer.

9 Vermont Vermont uses the Trns.part suite of softwares (Estimation SW like the CES, Estimator) for N Tms.port NA Mike Fowler
estimating. The project complexity, difficulty or type of project are manually adjusted
based on the project managers consideration.

10 Dlincis IDOT uses the ProEstimating Heavy (Oman Systems) for estimation of construction T ProEstimating Heavy, Bid NA http://www.hess.com.

process. This is supplemented by the Oman's Bid Tabs Professional for historical cost
associated with non-major items. The impact on the production rates, equipements needed
for the major line items like the earth work, paving and structure due to the complexity
and size of the project is determined based on the knowledge and experience of the
estimator

Tabs Professional

http:/fwww. bid2win. com,
http://www.harddollar.com.
Http://www.infotechfl com/software_s
olutions/estimator. php
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Formal

Process/Systematic
SINe DOT Estimation Process Tool(Y/N) Estimation System Used Web Location Point of Contact Other Information
11 Colorado The estimation process was changed from Historical bid based platform to combined cost ¥ I, Gus Bieber, Engineening
based/historical approach In cost based estimation. the costs are determined reviewing the Estimates Program Manager
material, labor and equipments seperately. The estimators use the Davis Bacon for labor
rates and Blue book for equipments rate Also a 10% to 20% profit or overhead factor is
considered depending on the work type, number of plan holders etc. Historical based
estimation or basic estimation procedure involves estimating a project using the histoncal
bid information for all items of work, determining the major line items that comprise a
mininmm of 20% value of biddable item total, re-evaluating unit prices of major line items
using a cost based approach.

12 Flonda FDOT doesn’t have a formal process to account for project complexities and difficulty. T Tms.part CES NA Cherri Sylvester
FDOT uses the Tms.port CES for estimation. Separate cost libraries are maintained in
CES for projects with time duration less than 2 years and 2 years or greater.

13 New Jersey NIDOT uses the Tms.port CES system for estimation purpose. T Tms.part CES Jiwrww. state nj.us't Joe Weber, Project Manager AASHTO Tracer product
ransportation/business/ TRNS.port
tmsport/estimation sht
m
14 Indiana No system with that detail present for them N NA NA NA
15 Georgia No system that handles the project complexities, difficulties in the estimation process. The N NA NA Gregory T Mayo.P.E.
Weighted average for all pay items based on quantities are used by the estimating section Director of Construction
to come out with the estimates for each letting. GADOT
16  Fhode [sland RIDOT uses the weighted average unit prices for estimates. But it doesn’t consider the N NA NA Christes Xenophontos,
project complexities, type of work and difficulty. Administrator, Contract
Administration Section
17 Wyoming No formal process N NA NA NA
18 North Dakota No formal process using a systematic tool at this time N NA NA NA
19 Nevada No formal process at this time N NA NA Gary Selmi, Chief
Construction Engineer
20 Oregon Oregon DOT uses the Tns.port estimating system to make the regional. work type and T Tms Port Estimation NA Jobhn Fiedl, PE. Senior Cost AASHTO's Estimation TRT-
quantity cost adjustments. For the labor, material and equipment rates, manmal cost System, Tracer Engineer Development of Combined Bid
development in done. Oregon is currently reviewing the use of TRACER. for estimation History and Cost Estimating System

purpose
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Formal

Process/Systematic
Estimation Process Tool(Y/N)

Estimation System Used Web Location

Point of Contact Other Information

21 Lousiana Lousiana DOT does not have a system that categorises the items based on the project type. N NA htp/www. dotd la gov http:/fwww. dotd louisiana. govicgi-
Weighted average unit cost cost is used for the estimation purpose. bin/construction asp
b Caltrans Caltrans doesn’t have a systematic tool for developing unit prices N NA NA Ray Titt
23 Washington WsDOT uses the historical bid costs in developing Engineer's estimate. However the T NA NA David Mariman, WSDOT
system doesn’t consider the project type and complexity. States Specification
Engineer
24 Maryland State Highway  Price Index History is used as the basis for the estimation N NA NA Mark Flack
administration
25 Ohio ODOT utilizes the unit bid prices for estimation purpose. The office of estimation hasa Y NA http://www dot.state.oh Bob Jessberger. ODOT, The database helps search by item
separate web site for the estimation process. The Ohio DOT keeps historical bid datain a .us/contract/estimating’ Construction Specialist numbers of description which gives
database searchable by the rest of the department when estimating for a new work. itemsearch.asp bid data from the past years for
similar work with a similar quantity
26 Mississippi Mississippi DOT doesn’t have a systematic tool that does estimation based on the N NA NA NA
complexity and the difficulties
27 District DOT No system at this time N NA NA NA
28 Mane Maine DOT doesn’t have a systematic tool. Past prices on similar projects are used N NA NA Scott Bickford, Contracts &
Specifications Engineer
29  Kansas Kansas DOT doesn’t have a formal process. Average Bid tab is used and estimation is N NA Susan Darling, Asst Bureau
done manually taking into consideration the project, area and quantity. Chief. Construction &
Maintenance
30 Utah Utah uses PDBS Estimates Module which allows the user to pull all average bid prices or ¥ PDBS NA Thomas LeHolm Manager, The PDBS is likely to be in their

prices based on Date Range, quantities or location.

Contracts, Est & Intranet, as it is available to the users
Agreements of the PDBS system.
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Estimation Process Estimation System Used Web Location Point of Contact Other Information

31 Oklahoma Oklahoma DOT uses the Trns port modules for estimation purpose. The Tms port doesn't ¥ Tms port NA Brad Hartronft
provide the bid prices based on the type of project or the complexity (bhartronft/aodot. gov)

32 Arkansas AHTD relies on engineenng judgement for an appropriate unit price when the factors ike N NA NA Charles Clements, Engineer
the project type, complexity and difficulty are giving suitable weights when making the of Roadway Desizn
decision

33 Minnesota MnDOT uses the Cost Estimation System (CES) of the Trns.port for prepanng the Y Tms.port NA Nancy Sannes Estimating
Engineers Estimate. Supplemental Agreements or work orders are prepared using the Unit

historical averages and cost based methods as well but without using CES

34 Alabama Alabama DOT doesn’t have a formal tool for use when evaluating quotes/prices for added N NA NA -
work post-letting Bid history is used for the purpose of estimation

35  Montana Montana DOT is in the process of hiring a Cost Estimator that will establish unit price Y Tms.port NA Suzy Price
data using the actual cost data. Currently Decision Support System (D5S5) and Estimator of
the Trns.port suite of softwares are used to create catalogs for prices to be generated. The
bid history prices are adjusted for quantity, region, complexity and type of project.

36 Massachusetts Massachusetts relies on the construction bid cost data. MaDOT uses an application to Y NA htp-//www mhd state. Carol Hebb, P.E
eliminate the high/low values and uses the remaining costs for a weighted unit price ma.usPEWeightedAv Construction Engineer
average. erageCriteria aspx
New York NysDOT uses the Tms.port suite of Softwares for Estimation. Y Tms.port hitps:/‘www.nysdot.gov David L. Kent, P.E.. Design The web address gives a list of
/portal/'page/portal/'mai  Quality Assurance Bureau modules that they use in the Tms.port
n'business-center/trs- application for developing Engineer's
port/modules estimate

a
e}




APPENDIX B

ONLINE SURVEY QUESTIONNAIRE

109






Texas Department of Transportation (TxDOT) and Texas Transportation Institute (TTI)
Synthesis on Construction Unit Cost Development

Request for Participation
Background

The Texas Transportation Institute (TTI) is undertaking a research project to develop a Synthesis on
Construction Unit Cost Development for the Texas Department of Transportation (TxDOT). The
synthesis focuses on how other State Highway Agencies (SHAs) develop unit prices for construction and
maintenance project estimating. It will explore current practices in determining the unit costs based on
historical bids and/or historical production rates, crew sizes and material costs. Information on the
processes and procedures followed by other SHAs will form the basis from which recommended best
practices and a procedure to implement these practices will be provided to TxDOT. An additional focus
of this synthesis is describing for cost estimating purposes a methodology whereby historical data is
adjusted based on project conditions.

Historical Data

Four generic phases are used in this research to characterize the project development process. These
phases are shown below with a brief description of the plan or program they support:

Planning — concept definition to support a 20 year long range plan
Scoping — basic scope definition to place a project into a priority program (10 years or less from
the project letting date)

¢ Design — development of plans and specifications to support a project in the State Transportation
Improvement Program (4 years or less from the letting date)

s PS&E - final plans and specifications to support an Engineers’ Estimate for letting a project for
construction

Cost estimation occurs repeatedly throughout the four project phases. The types of estimating techniques
used vary depending on the project phase and level of project scope information available. Historical cost
data that supports the preparation of estimation also varies based on the estimating techniques. Historical
bid prices are often used when preparing cost estimates. At the PS&E phase, bid pricing is the most
common approach, although some SHASs use production rates, crew sizes, labor wage rates, material costs
and equipment cost to build up a unit price for their Engineers’ Estimates. Historical bid prices are more
frequently used for estimates prepared in the scoping and design phases. In the planning phase, historical
unit prices are often used to develop average lane mile costs for planning estimates. Thus, the use of
historical bid pricing and other related approaches to how historical data is developed for cost estimation
across the project development process is of interest to TxDOT.

Survey Structure

The research team has formulated a questionnaire to identify good practices specifically with respect to
unit cost development. The survey questionnaire is divided into the following sections: Section I-
Construction Unit Cost, addressing the unit cost information for construction projects and Section II-
Maintenance Unit Cost, addressing the unit cost information for maintenance projects. The Section I-
Construction Unit Cost is divided into five sections. The first is a General section, which focuses on
identifying whether your state agency has a structured construction unit cost database and unit cost
development procedure in place. The second section is Acquiring Unit Cost Information, which
identifies the use of any system that extracts unit cost information from the past contract details and stores
them in an historic cost database. Stering Unit Cost Information is the third section focusing on how the
unit cost details are stored in the database. The last two sections are Accessing Unit Cost Information,
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which identifies the presence of any mechanism to access historic unit cost information and 4ppiying
Unit Cost Information, which focuses on the use of the unit cost information in the estimation process.

Key Definitions are:
- Unit Cost Database

Unit Cost Database 15 a repository of the cost associated with all standard items of work taken
from the previously awarded contracts or bids and stored in a suitable format which will aid the
estimator when preparing cost estimates for highway projects.

- Historical Bid-Based Estimating

Historical Bid-Based Estimating is a method used in developing estimates using the data from the
unit cost database. The unit prices from this database may be adjusted to reflect the specific
project/location (geographic) conditions.

- Cost-Based Estimating

Cost-Based Estimation is a method used in developing project estimates using a production rate
and the cost associated with labor, materials, and construction equipment. By estimating the cost
of each component required to complete the work together with a Contractor’s profit and
overhead an estimated unit price for the work can be developed. This method also takes into
account the umique character of the projects, geographical influences, market factors and the
volatility of material prices.

Respondent’s Information
Agency

Name

Title

Email

Telephone Number
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SECTIONI
Construction Unit Cost

General

1. Is Historical Bid-Based Estimating your agency’s primary estimating technique?
a. Yes
b. No

If “Yes’ for Question 1, please answer Question 2.
2. If Historical Bid-Based Estimating 1s used, in which project phases 1s 1t most often applied? [Select
all that apply]

¢ Planning - concept definition to support a 20 year long range plan

s Scoping — basic scope definition to place a project into a priority program

¢ Design — development of plans and specifications o support a project in the State Transportation
Improvement Program

e PS&E — final plans and specifications to support an Engineers’ Estimate for letting a project for
construction

3. Is Cost Based Estimating your agency’s primary estimating techmque?
a. Yes
b. No

If “Yes’ for Question 3, please answer Question 4 and Question 5.
4. If Cost Based Estimating is used, in which project phases is it most often applied? [Select all that

apply]

¢ Planning - concept definition to support a 20 year long range plan
Scoping — basic scope definition to place a project into a priority program

¢ Design — development of plans and specifications to support a project in the State Transportation
Improvement Program

¢ PS&E — final plans and specifications to support an Engineers’ Estimate for letting a project for
construction

5. If Cost Based Estimating is used, does your agency periodically track the following? [Select all that
apply]
- Actual production rates and crew sizes
- Current material unit costs
- Actual construction equipment production rates

6. Does your agency use a computer based system for preparing estimates during different phases of

the project development?
a. Yes
b. No
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If “Yes’, please provide the name of system used in different phases of project development given
below. Also specify whether the system 1s commercially available or an in-house developed
program.

(e.g., Trns*port Cost Estimating System — Commercial and/or Excel Spreadsheet — In-House)
Planning:
Scoping:
Design:
PS&E:

7. Does your agency have a well documented process or procedure for developing unit costs for
construction cost estimating (process/procedure covers acquirnmg, storing, accessing and applying

unit costs)?
a Yes
b. No

If “Yes’, please provide the web address if it 15 accessible over Internet or a copy of the
document?

8. [Is your agency using any innovative techniques for developing unit costs for construction cost
estimating (e.g., mamtaiming libraries of historical unit costs based on market areas)?
a. Yes
b. No

Acquiring Unit Cost Information - Construction
9. How is cost data for the unit cost database acquired from bid details?

Commercial Software (e_g., BAMS/DSS)
. In-House Software

. Both

. Other, specify

anr oo

10. Whach types of historical bid data are acquired from bid details in your agency?

- Low bid only

- Low and second bid

- Three lowest bid

- All bids excluding single bid that may be higher or lower
- All bids except lugh and low bid

- Allbids
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Storing Unit Cost Information - Construction

11. Where 1s historical umit costs maintained within your agency?
- Computer software (e.g., BAMS/DSS) — Commercial
- Computer software — In-House
- Spreadsheet — In-House
- Other
If Other, please specify.

12. Over what calendar duration are historical unit costs stored in the database?
- One Month
- Twelve Months
- Three Years
- Five Years or more

13. Are historical unit costs available based on:
- Statewide only
- Dastrict/Regions only
- Market areas
- Counties
- Other
If Other, please explain.

14. How does your agency store historical unit cost information (Select all that apply)?

- Standard construction line items
- Different work categories (e.g., Grading/Excavation, Asphalt, Bridge, Traffic Control)
- Project types ( e_g., Bridge replacement, lane widenmg , mtersection reconstruction etc )

Accessing Unit Cost Information - Construction

15. Can historical unit costs be accessed over your agency’s:

a. Internet
b. Intranet
¢. Both
d. None

If available over Internet, please provide the web address.
16. Does your agency have a system to sort and summarize historical unit cost data based on different
mput parameters (e.g. standard line item number, project size, quantity range, time period)?
a. Yes
b. No

17. Is the above system developed [select all that apply]
- Commercially (e.g. Bid Tabs Pro)
- In-House

18. If Commercially available system, please provide the name of the system
19. If In-House system, can it be accessed over the Internet? If “Yes’, please provide the web address
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Applying Unit Cost Information - Construction

20. Over what calendar duration are historical unit costs averaged to create the umit cost data for
estimating? [Select domunant choices]
- One Month
- Twelve Months
- Three Years
- Five Years or more
21. What statistical techniques are used to determine the unit prices for cost estimating? [Select all that
apply]
- Simple Average
- Weighted Average
- Median
- Mode
- Scatter plots with best fit
- Other, specify
22. What 1tems of work are these statistical techmques most often applied to?
- Major items of work
- Minor items of work
- Both
- Other, specify

23. Does your agency use Moving Averages for determining the historical unit costs?
a. Yes
b. No

If “Yes’, answer the Questions 22 and 23.
24. What tune period is considered for calculating the moving average?

25. What type of moving average 1s considered?
a. Weighted Moving Average
b. Simple Moving Average

26. Does your agency have a formal process/method (documented) to adjust historical unit prices for
project size, project location and project complexity when preparing a cost estimate?
a. Yes
b. No

27. Does your agency have a formal process/method (documented) for adjusting the unit prices to
reflect the current market condition (e.g., bidding environment)?

a. Yes
b. No
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28. Does your agency have a formal process/method (documented) for adjusting historical unit prices to
reflect the current day prices (i.e., impact of inflation)?

a Yes
b. No
SECTIONII

Maintenance Unit Cost

1. Does your agency maintain a database for maintenance unit costs?
a. Yes
b. No

2. Does your agency have a well documented process or procedure for developing historical unit costs
for maintenance projects (process/procedure covers acquiring, storing, accessing and applying unit

costs)?
a. Yes
b. No

3. Please describe the differences (if any) in the procedure for acquirmg, stormng, accessmg and
applying of maintenance unit cost data from that of construction unit cost given mn Section I?
(Enter NA 1if not applicable)
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Tct

Agency Name Title Email Telephone Number
District of Columbia Department of Transportation Ardeshir Nafici Deputy Chief Engineer ardeshir.nafici@dc.gov 202 671-4689
NCDOT RON DAVENPORT STAE ESTIMATING ENGINEER RON DAVENPORT 9192504128

Hawaii Department of Transportation

Ross Hironaka

Project Manager

ross.hironaka@hawaii.gov

(808) 692-7575

Jamie H. Ho

Construction and Maintenance Engineer

jamie.ho@hawaii.gov

808-587-2185

DelDOT

Tom Clements

Assistant Director, North Construction

thomas.clements@state.de.us

302-894-6340

Maine DOT

Scott Bickford

Contracts & Specifications Engineer

scott.bickford@maine.gov

207-624-3533

Utah Department of Transportation

Jason R. Henrig, PE

UDOT Estimate Reviewer (Contract Employee)

jhenrie@utah.gov

B01-957-8605

Virginia Department of Transportation

Richard P. Kiefer

Estimates Process Engineer

richard. kiefer@VDOT.virginia .gov

B04-786-3837

lowa Department of Transportation

Roger Bierbaum

Contracts Engineer

roger.bierbaum@dot.iowa.gov

515-239-1414

New Hampshire, Department of Transportation

David S. Smith

Sr. Consultant Supervisar

dssmith@dot.state.nh.us

603 271 7421

Louisiana Department of Transportation (LaDOTD)

Brian Buckel

Chief Construction Engineer

bbuckel@dotd.la.gov

225-379-1503

Illinois Department of Transportation

Jerry Cameron

Engineer of Estimates

Jerry.Cameron@lllinois.gov

217-785-3483

Oregon Department of Transportation

John Riedl|, P.E.

Senior Cost Engineer

John.J.Riedl@odot.state.or.us

503-986-3886

West Virginia Division of Highways

Todd Rumbaugh

Director of Contract Administration

trumbaugh@dot.state.wv.us

304-558-32304

Arkansas Highway and Transportation Department

Linda Gunn

Senior Design Engineer (Roadway)

linda.gunn@arkansashighways.com

(501)569-2533

Wyoming Department of Transporation

Mark R Eisenhart

State Construction Engineer

mark.eisenhart@dot.state.wy.us

307-777-4459

Tennessee Department of Transportation

David Donoho

Director of Construction

david.c.donoho@state.tn.us

615-741-2414

Missouri Department of Transportation

Natalie Roark

Estimate and Review Engineer

natalie.roark@modot.org

(573) 751-3726

Wisconsin Department of Transportation

David Castleberg, PE

Project Development Supervisor

david.castleberg@dot.state.wi.us

608-264-7606

) B Mark Gabel Cost Risk Estimating Management Team Leader GabelM@wsodt.wa.gov 3607057457
Washington State Department of Transportation Linea Laird State Construction Engineer lairdl@wsdot.wa.gov 360-705-7821
Indiana Department of Transportation Dan Stickney construction Cost Manager dstickney@indot.in.gov 317-234-4739
Mebraska Department of Roads Claude Qie Construction Engineer coie@dor.state.ne.us 402-479-4532
Mississippi DOT Brad Lewis State Construction Engineer blewis@mdot.state.ms.us (601) 359-7301

David Foster Asst Chief Engineer - Preconstruction dfoster@ mdot.state.ms.us 601-359-7007
MNew York State Department of Transportation David L. Kent Design Support Section Manager dkent@dot.state.ny.us 518-457-0520
Colorade Department of Transportation Shawn Yu Cost Estimating Engineer shawn.yu@dot.state.co.us 303-757-9870
California Department of Transportation Jack Young Senior Bridge Engineer{Supervisory) Jack_Young@dot.ca.gov (916)227-8196
Florida Department of Transportation Phillip G. _Davis State Estfmates Er*gineer greg.davfs@dot.state.ﬂ.us 8:::0-414—4:1?0
Greg Davis State Estimates Engineer greg.davis@dot.state.fl.us §50-414-4170

Kansas DOT

Abe Rezayazdi

Asst. Bureau Chief, Bureau of Const. Maint.

Abe@ksdot.org

785-296-3576

Georgia Department of Transportation

Gene McKissick

Chief Estimator

gmckissick@dot.ga.gov

404-656-6849

Nevada Department of Transportation

John Koster

Sr Design Engineer - Project Scheduling/Estimating

jkoster@dot.state.nv.us

(775) 888-7233

Connecticut Department of Transportation

Robert Neville

Transportation Engineer 3

Robert.Neville@PO.STATE.CT.US

860 594-3245

NIDOT

Joe Weber

Project Manager

joe.weber@dot.state.nj.us

609-530-2469

Idaho Transportation Department

Rodney Lafferty

Transportation Staff Engineer Assistant

rod.lafferty@itd.idaho.gov

(208) 334-8446

Minnesota Department of Transportation

Nancy Sannes

Estimates Engineer

nancy.sannes@dot.state.mn.us

651-366-4676

Texas Department of Transportation

Ali Habibi

Transportation Engineer

ahabibi@dot.state.tx.us

512-416-2597
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MEMORANDUNM
June 4, 2008

TO: Eichard Kiefer
Virginia Department of Transportation

FROM: Stu Anderson

Prinecipal Investigator

SUBJECT: Unit Cost Development Phase II Interview

Thank you for participating in the Unit Cost Development Swvey concerning methods to derive
unit prices for construction and maintenance project estimating. We are interested in discussing
in detail your process for developing unit prices and have set up a telephone interview for June 4,
2008 at 2.00 pm EST. We have attached vour response to our earlier survey on umit cost
development for reference along with the guestions we plan to discuss with you dunng our
telephone imnterview.

If svou have any questions, please contact me by telephone at 979-545-2407 or by email at
s-anderson3 @ tamu.edu.
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BACKGROUND

The Texas Transportation Institute (TTI) iz undertaking a research project to develop a
“Synthesis on Construction Unit Cost Development” for the Texas Department of Transportation
(TxDOT). The synthesis focuses on how other State Highway Agencies (SHAs) develop unit
costs for comstruction and maintenance project estimating. Phase I of the project invelved
conducting an online survey to identify SHAs conducting considerable work in the development
of unit prices for estimation purposes. The swvey was divided into two parts. Past L
Censtruetion Unit Cost Information, had five sections addressing different aspects of unit costs,
namely:

General Section;

Acquiring Unit Cost Information:
Storing Unit Cost Information:
Accessing Unit Cost Information; and
Applving Unit Cost Information;

[N ES I (N Sy

(]

Part IT of the survey covered Maintenance Unit Cost Information development.

Phase IT of this project focuses on understanding cusrent processes regarding the development of
the unit prices in greater detail. Phase II follows the five sections described above for
Construetion Unit Cost Information. Your response to the Phase I swvey for each of the five
sections formed the basis for this followed up telephene interview.

General

1. How does vour agency arrive at unit cost information support the following estimating
Programs:
- In-House Excel (Planning)
- Project Cost Estimating System (Scoping)
- Tins*port PES (Design)
- Estimator — Eational Estimate (PS&E)

[

. What informatien does vour In-Hounse Excel program capture about the project?

. How does vour agency use the In-House Excel program to derive a preliminary estimate?

O

. Does your agency make any assumptions for inflation, contingency, preliminary
engineering and construction engineering, etc. that are wsed in the In-House Excel
program? If so. how do these assumptions change based on project type, project

conditions, complexity and size_ ete.?

[

. How does the Project Cost Estimation System (PCES), used in your scoping phase, work

in preparing the estimate?
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6. How 13 the Tros*port PES software used in vour design phase?
7. How 13 the rational estimate performed?

2. What are the innovative techniques used by your state agency for developing construction
uanit cost?
a. How is it helping vour agency in the estimation process?
Acquiring Unit Cost Information
9. Besides the Blue Book for rental rates, what other sources do you consider for

determining the rental rates?

10. How is the information from the In-Houwse Excel program and PCES used by the
Tras*port system?

Applying Unit Cost Information

11. What criteria(s) does your agency consider when adjusting the ES Means Data for
production rates?
a. How does the criteria change based on:
- Project phase
- Project Condition, Project type. complexity, and size, etc.

12. What does the second increment in the labor rate estimation cover? Is it to adjust for
inflation or any other factor?

13. What criterion does your agency use to categorize major and miner items of work?

14, How does vour agency establish the prices for major and minor items of work?

15. Does your agency compare the historical data available for district and state when
determining the unit cost? Do wyoun medify the historical uwnit cost based on the
comparisen? If so, how?

16. How does yvour agency use the “weighted average’ and/or ‘scatter plots™ in establishing
the wnit price?

17. What is the rationale behind vsing historical data available over 12 month’s time to

determine the unit price instead of using recent storical data?

127



Texa: Department of Transportation (TxDOT) and Texas Transportation Institure (TTI)
Synthesiz on Construction Unit Cost Development (Phase IT)

Maintenance Unit Cost

18. What information does your maintenance unit cost database contain and how different is
1t from construction unit costs database?

19, How does your agency arrive at the unit prices for maintenance projects?
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