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Introduction

The United States (US) highway system is the largest and most efficien t networ k i n
the world . I t wa s primaril y buil t throug h a  traditiona l design-bid-buil d deliver y
approach in which unit price construction contracts are awarded to the lowest bidder.
The traditional approac h was created to provide a  transparent syste m of checks and
balances betwee n qualit y an d cost . Federa l an d stat e highwa y agencie s hav e th e
responsibility t o desig n an d delive r facilitie s tha t ar e saf e an d durable . Lo w bi d
procurement fosters  a n environment o f fai r an d ope n competition tha t ha s allowe d
generations of workers to enter the market of public construction. Unit price contracts
provide an equitable allocation of risks for quantities and price.

While the traditional project delivery approach has served the US public well,
it ha s als o receive d criticism s stemmin g fro m lon g deliver y times , excessiv e cos t
growth an d litigiou s relationships . Continuin g t o fac e increasin g demand s o f th e
traveling public with declining staffs , federal , stat e and local agencies ar e employing
alternative projec t delivery , procuremen t an d contractin g method s t o improv e th e
efficiency an d effectivenes s o f publi c secto r projec t delivery . I n respons e t o
dissatisfaction b y som e stakeholder s regardin g cost , schedule , an d qualit y
performance, the Transportation Research Board (TRB) established a  Task Force on
Innovative Contracting Practices (A2T51) in 1987. This task force was created for the
purpose o f identifyin g promisin g innovativ e contractin g practice s fo r furthe r
evaluation. I n Decembe r 1991 , TR B publishe d th e fina l recommendation s o f Task
Force A2T5 1 i n a  benchmark documen t entitled Transportation  Research Circular
Number 386:  Innovative  Contracting  Practices.  I n 1990 , th e Federa l Highwa y
Administration (FHWA) implemented Special Experimental Project s 1 4 (SEP 14 ) to
provide a  mean s fo r evaluatin g som e o f th e tas k force' s mor e project-specifi c
recommendations. Whil e SE P 1 4 i s stil l i n us e toda y t o monito r innovativ e
contracting methods , man y innovativ e methods , suc h a s tim e plu s cos t (A+B )
bidding, lane rental, and warranties, have become mainstream and do not require SEP
14 approval on projects with federal aid in financing .

This publication provides a  comprehensive an d objectiv e presentation o f the
use of alternative delivery , procurement and contracting methods in the US highway
system. The following is a summary of articles included in this publication.

Project Delivery  Approaches

"Key Implementation Issues and Lessons Learned with Design-Build Projects": Th e
design-build projec t delivery method i s a  relatively new projec t delivery method for
the highway industry . The successful implementatio n of this approach will ultimately
depend upo n th e implementatio n o f lesson s learne d b y th e Stat e Department s o f
Transportation (DOTs) . Gibson , O'Connor , Migliaccio , an d Walewsk i evaluat e th e
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implementation o f recommendations i n the planning an d procurement phases o f the
Texas DOT' s $1. 3 billio n S H 13 0 design-buil d project . I n orde r t o gai n th e ful l
benefits o f design-build, th e author s believe tha t Texa s DO T an d other contractin g
agencies nee d t o understand , asses s an d allocat e risk s i n a  fai r an d cos t effectiv e
manner. Whil e th e S H 13 0 i s large r tha n mos t Stat e DO T contracts, th e lessons
learned o n S H 13 0 wil l serv e a s a  benchmar k fo r TxDO T an d othe r Stat e DO T
interested in taking ful l advantage of this new project delivery method.

"Development o f Performanc e Warrantie s fo r Performance-Base d Roa d
Maintenance Contracts": Anothe r project delivery method that i s seldom used in the
US bu t has the potential fo r wider acceptance by the highway industr y i s the use of
performance-based maintenanc e contracting . Ozbe k an d d e l a Garz a explor e th e
issues associated with the use of warranties in such contracts. The authors discuss the
potential benefit s an d rational e fo r th e us e o f warrantie s o n performance-base d
maintenance contracts . Th e stud y include s a  warrant y claus e templat e fo r th e
consideration of agencies interested in this approach.

"Miami Intermoda l Cente r -  Introducin g "CM-At-Risk" t o Transportatio n
Construction": Th e "Construction Manage r a t Risk " projec t deliver y metho d i s a n
approach tha t i s familia r t o man y i n th e vertica l buildin g constructio n industry ;
however, it s us e i n the highway industr y ha s bee n limite d to a  fe w non-traditiona l
projects. Minchin , Thakkar , an d Elli s discus s th e potential  benefit s an d issue s
associated with the use of CM-at-Risk for the firs t majo r transportation projec t in the
US - th e $1.35 billion Miami Intermodal Center - a  large parking garage / car rental
facility a t Miami International Airport . The authors compare and contrast CM-at-Risk
with other projec t delivery methods . They cite the followin g potential advantages in
using CM-at-Risk: greater owner control o f the design process than foun d i n design-
build, the ability to select a  contractor with specialized expertise, cost control with a
guaranteed maximu m price , mor e effectiv e us e o f constructabilit y an d valu e
engineering expertis e i n the design phase o f the projec t and more flexibility t o deal
with unforesee n change s i n design . Th e author s noted , however , tha t th e lat e
acquisition of the construction manager seemed to cause issues and problems for one
phase of the contract.

Procurement Methods

"Implementing Best-Value Procurement in Highway Construction Projects": Anothe r
alternate procuremen t method being evaluated by the State DOTs i s best-value. Thi s
process provides for the use of both price and non-price based factors in the selection
of th e successfu l contractor . Gransberg , Molenaar , Scot t an d Smit h analyz e th e
procurement document s o f ove r 5 0 best-value project s an d presen t th e result s i n a
manner that will be helpful t o State DOTs in developing procurement and contracting
strategies to ensure quality and enhanced performance . The best-value selection plans
are categorize d int o best-value parameters , evaluatio n criteria, scoring systems an d
award algorithms . The results o f the projec t literature search, the case studies and a
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survey of contracting agencies indicate that there is a growing interest in the selection
of a contractor with a proven record of success for special projects rather than relying
on the traditional procurement system that is focused solely on the lowest initial price.

"Preference fo r A+ B Contractin g Techniqu e Amon g Stat e Department s o f
Transportation": On e of the more commonly used alternate procurement methods by
the Stat e DOT s i s th e us e o f cost-plus-time bidding , o r A+ B bidding . It s recen t
popularity i s based o n the premis e tha t i s allows th e owne r t o provid e contractua l
incentives fo r early completion fo r projects tha t ar e subject to high road use r costs.
Strong, Raadt and Tometich performe d a  national surve y of State DOT Construction
Engineers and concluded that A+B bidding was one of the most effectiv e contractin g
methods fo r each o f the nine projec t types considered i n the study . While the study
confirmed th e belie f tha t A+ B biddin g shorten s th e projec t deliver y time , i t i s
important to note that th e authors di d not fin d evidenc e that A+ B bidding increase s
internal administrative costs.

"Guidelines fo r Quality-Base d Contracto r Qualification" : A s Stat e DOT s
begin t o conside r option s t o th e low-bi d syste m o f procurement , ther e ha s bee n
increased interes t i n evaluatin g system s tha t incorporat e qualit y factor s i n th e
qualification process. Minchin and Smith describe various quality-based performance
measurement systems and provide a revised framework fo r the traditional contracting
system use d b y Stat e DOTs . Th e successfu l implementatio n o f a  quality-base d
qualification syste m woul d provid e contractin g industr y wit h anothe r incentiv e t o
integrate quality considerations in all phases of the construction operation so that they
can remain competitive in an already competitive market.

Contracting Methods

"Guidelines fo r Warrant y Contractin g fo r Highwa y Construction" : Thi s pape r
received the bes t pape r awar d fo r 2002 fro m th e ASC E Journal o f Management i n
Engineering and is being reprinted i n this publication due to its significant impact on
the industry. As the State DOT's financial and personnel resources continue to shrink
in comparison wit h overal l progra m needs , som e owner s hav e expresse d increased
interest i n th e us e o f warranties . Severa l Stat e DOT s hav e evaluate d pavemen t
warranties an d believ e tha t thi s contractin g techniqu e wil l hel p the m reduc e
administrative costs , reallocat e performanc e risk , promot e contracto r innovation ,
increase the quality of the constructed product and ultimately reduce lif e cycl e costs.
Thompson, Anderson , Russell , an d Hann a discus s guideline s fo r implementin g
warranty provision s fo r user s tha t hav e littl e experienc e i n thi s area . Whil e th e
guidelines ar e intended fo r agencie s tha t ar e considerin g th e merit s o f a  warrant y
program, they will also be helpfu l t o contracting agencies with established warrant y
programs. Th e author s examin e cas e stud y dat a fro m Wisconsi n DOT' s five-yea r
asphalt pavemen t warranty program . This data shows a  significan t improvement i n
the quality of construction whe n comparing ride and distress values for warranted and
non-warranted pavement sections.
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"Incentive /  Disincentiv e Contractin g Practice s fo r Transportation Projects" :
State DOTs have foun d contractua l incentive s /  disincentives (I/D ) provisions t o be
very effectiv e i n achieving higher quality and early completion. In particular, the use
of I/D provisions and the cost-plus-time biddin g technique have generally resulted in
great success in reducing the construction tim e to deliver a critical phase or phases of
a project . Sillar s an d Lera y revie w an d consolidat e man y source s o f informatio n
regarding I/ D provisions fo r earl y completion . Th e authors provid e a n overview o f
concepts associated with the successfu l us e of I/D provisions and a discussion o f the
implementation process that should be used. This process includes the identification
of projec t goals , th e selectio n o f potential  candidat e projects , incentive types , ris k
management, preparation of specifications, contract administration and an evaluation
of the process. The paper includes a model specification for the use of cost-plus-time
bidding with and I/D provision.
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