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ABSTRACT

The quality of construction projects are often defined in the design. Since design is
subjective, the management of the design process is considerably more difficult than the
management of construction. The research seeks to establish the industry practices that are most
effective in design administration for mitigating the risk of cost and time growth due to scope
creep during the design process in commercial design-build projects. The research maps an
extensive content analysis of relevant literature against an industry survey and structured
interviews with construction professional to determine the best practices of design administration
in design-build projects. Data analysis tools such as the importance index were applied the
survey results to examine the Likert items in the survey. This methodology incorporated also
incorporated the triangulation strategy which validated the research to uncover the industry’s
perceptions of successful design administration. This paper integrates the research conclusions
into a framework that can be referenced by design-build firms to ensure effective management of

the design process.
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CHAPTER 1

INTRODUCTION

Background

Regardless of the project delivery method used to deliver a project, construction quality is
defined during the design phase. Lewis (2005) posits that construction quality is in fact the
product of the “project management triangle of scope, cost, and time.” Project delivery can
generally be viewed as a optimizing the project’s cost, schedule, and quality (as defined by the
design documents). See Figure 1.1 for the level of design completion as it relates to project
delivery method. In the traditional design-bid-build (DBB) delivery system, the final constructed
quality is established by furnishing a set of construction documents based on completed design
upon which the contractors bid to build by a specified contract completion date (Ellis et al,
1991). Thus, the only leg of the variable side of the triangle is the bid price. Therefore DBB, by
definition, is a system where the constructor tells the owner how much it will cost to deliver the

quality defined in the design within the specified period of performance.
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Level of Design Completion

(High to Low)
—
Low Bid Best Value Sole Source
(Open Competition) {One- or Two-Step) (Megotiated)
- Price-based - Based on price and technical performance - Qua-l'rty—based
+ Proposal submisison required + Proposal submisison required « No RFP
- Price competitive - Price competitive - No proposal
-Fixed-price - Negotiations allowed - Shorter procurement

- Faster project delivery
+ No price competitiveness
+ Requires relationship history with owner

—

Level of Design Integration
(Low to High)

Figure 1.1 Level of Design Completion (Molenaar and Gransberg, 2001).

Design-build (DB), on the other hand, requires the design-builder to commit to a firm
fixed price for a project whose scope is defined by a set of performance criteria within a
specified period of time (Molenaar and Gransberg, 2001). Therefore, the variable side of DB
triangle is the details of design (the quality of final constructed product). “This puts the design-
builder in a position where the details of design, and hence the resultant level of quality, are
constrained by both the budget and the schedule. In other words, the design-builder must design
to cost and schedule” (Gransberg and Molenaar 2004). Therefore this research aims to study the
design administration process in DB commercial construction projects and identify those
practices that encourage the successful completion of a given design that conforms to both

budget and schedule constraints.
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The literature contains many studies that report on the results of DB project delivery in the
public sector (Chan et al. 2001; Chan et al. 2002; Gatti et al; 2014, Fernane 2011). Most are
focused on the delivery of heavy civil infrastructure projects. For example, the Federal Highway
Administration (FHWA) published a report to Congress on the effectiveness of DB in highway
construction (FHWA 2006). More recently, the need to upgrade and replace much of the
nation’s highway network (ASCE 2010) resulted in public transportation agencies turning to DB
as a way to deliver infrastructure projects “better, faster, cheaper” (Atzei et al. 1999).
Interestingly, a distinct emphasis has been placed on faster as evidenced by the FHWA Every
Day Counts (EDC) initiative. The program seeks to accelerate the adoption and implementation
of proven practices that are available for use today. FHWA Administrator Victor Mendez stated:
“Our society and our industry face an unprecedented list of challenges... But it is not enough to
simply address those challenges. We need to do it with a new sense of urgency. It’s that quality—
urgency—that I’ve tried to capture in our initiative, Every Day Counts.” (Mendez 2010, italics
added). Using alternative project delivery methods is one EDC approach to expediting project

delivery.

“EDC is designed to identify and deploy innovation aimed at shortening project delivery,
enhancing the safety of our roadways, and protecting the environment... it’s imperative we

pursue better, faster, and smarter ways of doing business” (Mendez 2010, italics added).

Note that Administrator Mendez changed the ‘“better, faster, cheaper mantra” to “better,

faster, and smarter.” One of the “smarter” approaches to DB project delivery in the commercial
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building industry is the use of Building Information Modeling (BIM), which will be discussed in

Chapter 2.

Design-build contracting in commercial construction

DB requires the owner to release control over the details of design to the design-builder
(Beard et al. 2001), which often takes the form of a general contractor teamed with an architect
in either a joint venture or subcontract relationship (Koch et al. 2010). The idea that the owner no
longer directly influences each design detail makes DB controversial because there is a fear is
that its use might degrade the ultimate quality of the constructed product by compromising the
integrity of the design process. This fear is exacerbated by the accelerated pace at which DB
projects are delivered. An early study by Songer and Molenaar (1996) found that owners select
DB to compress the delivery schedule as much as possible. As a result, DB is often associated
with aggressive construction schedules in which the design team is under enormous pressure to
not only get the design completed, but also to ensure that it does not exceed the proposed budget.
In fact, the Design Build Institute of America (DBIA) Design Build Manual of Practice (2010)
advocates: “going directly from design calculations to pricing, establishing a quantitative
framework within which the design professionals later execute the final design™ (italics added).
The idea of bypassing the drawing of plans, which permit a traditional review, by moving from
design calculations directly to pricing, is the basis for the fear that design quality will be

degraded by both the process and the speed at which it is implemented.
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DB is based on an integrated team approach to the planning, design, and construction of a
project, to control schedule and budget, and to assure quality for the project owner. DB projects
involve a single contract for both design and construction between the owner and the design-
builder. The design-builder has the capability to complete the design and then build the project in
accordance with the released for construction design documents (DeWitt et al. 2005). Reaching
the stage where partial plans can be released for early construction is a function of the design-
builder’s design administration process, which is an area in which almost no objective research
has been conducted. What little that has been done is almost entirely pertains to the public sector
(Chan et al. 2001; Chan et al. 2002; Gatti et al; 2014, Fernane 2011) where it is easy to pull data
from the public domain. Therefore, there is a pressing need to study the topic of DB design
administration in the private sector where there is far less regulation but also far more post-
construction financial impact. To fill that gap in the body of knowledge, this thesis will propose a

framework for conducting design administration in private commercial DB projects.

Definitions and concepts:

The following terms are defined as shown below:

® Design-Build (DB): “A method of project delivery in which one entity — the DB team —
works under a single contract with the project owner to provide design and construction
services. One entity, one contract, one unified flow of work from initial concept through
completion — thereby re-integrating the roles of designer and constructor” (DBIA 2015).

® Design Administration: “The effective management of the design process” (Johansen and

Carson, 2003).
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e  Scope Creep: “A process where additional work is added to the project after the scope
has been established” (Kuprenas and Nasr, 2003).

e (Cost Growth: Unexpected costs incurred in excess of budgeted cost (dictionary.com,
2016).

e Time Growth: Unexpected lengthening of project schedule (dictionary.com, 2016).

e [ntegration: “One entity drives one unified flow of work from initial concept to

completion” (DBIA Best Practices 2013).

Motivation

Since most commercial projects originate in a pro forma financial analysis of the
project’s potential revenue (Tunstall 2006), meeting or beating the project’s completion date can
have a huge impact on its commercial viability. Therefore, getting a partial design product
completed to a point where those early features of work like site development, drainage, and
excavation for foundations becomes important. This requires a robust design administration
system and to do so without exceeding the project’s budget requires the design-builder to place a
heavy emphasis on the inevitable scope creep that occurs during an iterative design process. As a
result, the analytical work completed for this thesis placed a special emphasis on identifying
effective practices to control scope creep. Project cost and time growth is a direct result of scope
creep and the typical subjects focus of past DB research. Scope creep is insidious as it is the
result of innumerable small, undocumented decisions made during the design process (Kuprenas

and Nasr, 2003). Therefore, the proposed framework for DB design administration documented
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in Chapter 5 was developed on the premise that if the design-builder can control scope creep, it

will also be controlling control of both DB project cost and time growth.

Objective

The objective of this research is to develop a framework for implementing effective design
administration practices for design-builders with an emphasis on controlling scope creep during

the design of a commercial building DB project. The framework will include:

e A review and synthesis of experiences gained by architectural designers and general
contractors for the management of design services on a DB commercial building project;

e C(ritical assessments of the relative merits of alternative approaches to managing key
aspects of the design that affect project scope, quality, and cost;

e Lessons learned from design administration of DB projects that may be effectively

applied under other project delivery methods.

The research seeks to answer the following question:
What industry practices are effective for managing the risk of cost and time growth, due

to scope creep during the design process after the design-build contract is awarded?

Content Organization

This thesis is organized into six chapters. Chapter 1 is the introduction to the thesis and

seeks to describe the research in general terms as well as articulate the background and
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motivation behind it. Chapter 2 contains the literature review on the topic of DB design
administration. Chapter 3 describes the overall approach to the research methodology and the
research instruments. Chapter 4 details the analysis of the data collection effort and identifies the
trends observed. Chapter 5 presents the conclusions reached in the research as well as the
limitations of those conclusions. Chapter 6 depicts the contribution made to the body of

knowledge and, lastly, the recommendations for future research on the topic.
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CHAPTER 2

LITERATURE REVIEW

The literature to date has merely glazed over the topic of design administration. Most
research elaborates the success stories in the public sector of DB projects. The research
completed on the issue design administration provides many qualitative results through surveys
and case studies. The purpose of the literature review was to gain knowledge of the different
methods that aid in the successful execution of design administration. The literature review also
served as a foundation for the industry survey and structured interview questions that will be

discussed in Chapter 3.

Introduction

The DB procurement method has expanded in the construction industry over the past two
decades. It has become more commonly the procurement method-of-choice by clients because of
its various benefits. Like other traditionally-used procurement methods, factors such as cost,
schedule, and quality are determinants of a DB project’s success. Also similar to traditional
procurement methods, the management of the design process is problematic to project delivery,
except in DB, the design process plays an even greater role. While much research has been done
to implement a successful design administration plan, it continues to be an issue in DB project

delivery.
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Design-Build Project Delivery

The construction industry uses different types of procurement methods to warrant
delivery of a project. The DB project procurement method has been on the rise in the U.S.
construction industry over the past ten years according to a study completed by the U.S.
Department of Transportation (FHWA 2014). Although DB is considered to be a relatively novel
procurement method, the idea is based off a 4,000 year old concept (Tyler 2010). In ancient
times, the master builder was the sole source for design and construction of projects. Today, the
idea of integrating planning, design, and construction in a team setting to build a project has

grown in popularity for the cost-conscious construction industry.

In a study conducted at Penn State, the DB method was identified as offering on average
the best project performance of all procurement methods (Konchar and Sanvido 1998). Despite
this discovery, public agencies in only 20 states are permitted to employ the DB method for all
types of construction projects without restrictions. In the 30 other states, DB is limited to either

public buildings only or the delivery of a fixed number of DB pilot projects (Fernane 2011).

While selecting a project delivery method is primarily client preference, several studies
have been conducted that provide evidence of the benefits accrued by using DB over other
traditional procurement methods. DB is considered to have numourous advantages including cost
control, projects schedule reduction, value engineering opportunities (Fernane, 2011). Refer to

Table 2.1 for a list of DB advantages and disadvantages composed through literary research.
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Table 2.1. Design-Build Advantages and Disadvantages

Advantages

Improves:

Cost

Timing

Quality

Value

Safety

Efficiency

Value Engineering
Innovation
Collaboration

Reduces:

Risk

RFIs

Change Orders
Claims

Design Issues

Verifies:

Prices
Labor Availability
Constructability

Identifies:

Design Errors

Ambiguous Specifications

Costly Features
Hard-to-Build Features

11

Allows for:
Non-Competitive Pricing

Disadvantages

Reduced Owner Control and Input
More Complex Design Process
More Design Cost

Added Cost and Time at Front-End
Quality Assurance Concerns
Liability Concerns

"Too Many Cooks in the Kitchen"

Still, many owners lean towards the security and familiarity of more traditional methods

such as design-bid-build (DBB). DBB is a process in which the owner contracts separately with

the designer and general contractor involves three primary steps: 1) the design phase, 2) the

bidding phase, and 3) the construction phase. On the other hand, DB provides a contract where a

single legal entity furnishes both design and construction services (Fernane 2010). This is often

accomplished through a firm that specializes in DB, although it is possible for an architect and
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contractor to joint-venture. Figures 2.1 and 2.2 illustrate the contractual relationship in the DBB

and DB procurement methods.

Owner

» Architect/Lngineer

I

h 4

General Contractor

v

v

Workers

Sub Contractors

Caontraetusl Relationshig

Counrdination

Workers

Figure 2.1. Design-Bid-Build Contractual Relationship (Fernane, 2010)
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Ohwner

Bridging Architect

h

I

h

Design-Build Entity

v

-

Workers

Sub Contractors

Contragtual Balationship

Courdination

k4

Workers

Figure 2.2. Design-Build Contractual Relationship (Fernane, 2010)

In 2001, Allen completed a study involving a comprehensive investigation of

performance metrics, such as cost, schedule, and quality, to compare DB and design-bid-build.

Allen analyzed data from 110 military construction projects from the years of 1996 to 2000 to

quantify the performance of each project procurement method. The quantitative data found in the

study determined that the cost and time growth was significantly higher in the DBB method than

DB. This could be attributed to factors such as design error or unforeseen conditions. The study

also concluded, based on a survey, that DB is judged to be equal if not better in overall quality.
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In another comparative study regarding DB and DBB, Fernane (2011) collected data, by
a means of random sampling, from construction projects at United States universities, public and
private. During the data collection phase, Fernane discovered that many universities were using
only DBB or Construction Manager at Risk methods. Approximately 300 questionnaires were
sent to 230 universities to obtain project information. Of the 300 questionnaires, only 84 were
deemed valid (42 DB projects, 42 DBB projects) for analysis. Several statistical tests, including
an Analysis of Variance (ANOVA) test, a Levine’s test, an Anderson Darling test, and a t-test of
unequal variances, were performed to determine metrics related to cost, schedule, and change
orders. A factor adjustment was used on the project cost using the building cost index and local
index to properly analyze the cost data. Through a means of testing of ten pre-determined
hypotheses, Fernane made several findings in relation to the data. Similar to the study performed
by Allen, the cost and time growth were higher in DBB projects. Fernane found that, on average,
DB projects were completed three times faster than DBB projects. Fernane (2011) also found

that overall change order growth is lower in DB projects than DBB projects.

In the DB process, projects can be designed while considering the most cost-effective
materials and methods. Money often drives the decision of whether a project is going to be built,
so budget-conscious designs are encouraged. DB allows for construction costs to be realigned
during design through a value engineering process (Tyler 2010). Since, designers do not have
access to construction costs in the DBB process; it is a possibility that re-design may occur to
reduce construction costs. Often times, DB requires a sole-sourced contract awarded based on a

good-standing relationship between the owner and the design-builder. A noteworthy pitfall of
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DB is the lack of competition market can produce high bid costs, whereas the bidding phase in
DBB creates a competitive scenario for the tenders resulting in the best price possible (Johansen

and Carson2003). Refer to Table 2.2 for a comparison of DB to other traditional delivery

methods.
Table 2.2 Project Delivery Method Comparison (DBIA, 2015)
Metric DB vs.DBB DB vs. CM at Risk

Unit Cost 6.1% lower 4.5% lower
Construction Speed 12% faster 7% faster

Delivery Speed 33.5% faster 23.5% faster

Cost Growth 5.2% les 12.6% less
Schedule Growth 11.4% less 2.2% less

DB eliminates the bidding phase which shortens the overall design and construction
process. In DB, the design and construction process occur simultaneously, so ground-breaking
can ensue before the design is completed. DBB requires the architect to finalize the design before
the contract is executed forcing each phase to be accomplished sequentially; which can lengthen

the project development schedule.

The integrated services that DB delivery utilizes have the potential to reduce conflict
during the project’s development. Designers are able to utilize the general contractors’

experience to address in constructability issues, such as errors, ambiguous specifications, costly
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elements, and hard-to-build features, early in the design phase. This can help reduce the number

of requests for information (RFIs) and changes order requests.

In DBB, the owner is involved with multiple points of contact throughout the project
increasing liability and confusion (Allen 2001). DB involves a single entity for design and
construction, one point of contact, and one contract which minimizes the time spent in the
administrative details of the procurement. In DBB, the owner has contractual privity with both
the designer and constructor, which may increase at risk for design errors and omissions.
However, the construction contractor has no mechanism to provide input to the design except
through post-award contractor value engineering proposals. DB transfers the much of the design
errors and omissions risk from the owner to the design-builder (Tyler 2010). In doing so, the
owner now has less control over the details of the design, which ultimately establish the standard
for construction quality. Shifting the design performance risk generally reduces the number of

owner’s design resources needed.

DBB and DB are two diverse project delivery methods, but it is ultimately the owner’s
preference for the choice of delivery method. The cost and schedule benefits of DB have been
found to reduce cost and time growth due to design errors and omissions found in the other
traditional methods. The major risk to the owner in DB delivery lies in the post-award
management of the remaining design activities once a lump sum contract amount has been
established in a manner that permits construction phase to commence as planned in the project’s

contractual schedule requirements.
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Design-Build Project Success

“Success has always been the ultimate goal of every activity, and a construction project is
no exception” (Chan et al. 2002). In the construction industry, project success is an abstruse term
often characterized by perception. Often times, the idea of project success lacks consensus.
Time, cost, and quality are typically considered to be the success factors for all types of project
procurement methods. These factors have been criticized as “not being comprehensive” (Chan et
al. 2002). Studies of the project success in DB have shown there are other subjective and

objective measures to determine project success.

In 2001, Chan et al. extracted multiple project success factors utilizing a factor analysis
of data obtained from a questionnaire taken by 53 participants of public-sector DB projects. The
questionnaire respondents provided information regarding project time and cost performance
which was then rated on a nine-point scale. Respondents also rated their satisfaction in relation to
time, cost, quality of design, and quality of workmanship on a five-point Likert scale. An
analysis of the data revealed that of the list of success factors, the three most important were
considered to be project team commitment, the client’s competency, and the contractor’s

competency.

More specifically, project team commitment is recognized to be an important factor for
smooth operation in DB projects. “Architects, contractors, and subcontractors in successful DB
projects understand they work toward a common purpose; they work for each other as much as

with each other. To become a successful DB team, the architect needs to appreciate the
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knowledge contributed by the contractor and balance their design orientation with issues of
constructability, cost, and schedule” (Wilking 2006). The DB procurement method instills a team
atmosphere among the designer, contractor, and client. “Mutual trust and respect between client
and contractor has been emphasized by practitioners as an important ingredient of DB project

success” (Chan et al. 2001).

Since the concept of project success is vague among the industry, Lam et al. (2008) set out to
develop a project success index (PSI) for DB projects in hopes of discovering determinants of
project success factors. Lam et al. (2008) compiled a comprehensive literature review of high-
ranked journals written over a 15 year period about DB projects. This literature review served as
background information for an empirical study performed on DB project participants in 2003.

The study determined three imporant things:

e “The nature of DB projects is positively associated with its overall success level.”

e “More effective project management action increases the overall success of a DB

project.”

e “More frequent use of innovative management approaches such as value management
and partnering canresult in the overall higher success level of DB projects.” (Lam et al.

2008)
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While several contest that time, cost, and quality are the most qualitative success factors in
DB projects, this lumps the DB method in the same category as other procurement methods. The
DB method has previously shown its benefit over tradional procurement methods, but not

without its design administration challenges.

Design Administration

A study found that “more often than not, the reason for design failures is inadequate
design administration rather than unprecedented technical issues” (Williams Jr. and Johnson,
2015). Different theories on the management of design are found throughout the construction
industry (Bibby et al. 2003; Doloi 2009; Formoso and Koskelal998; O’Donnell 2002). Many
studies have been completed regarding design mamangement. However, there is a dearth of
information on how to effectively plan and implement a design administration process for

projects delivered using DB.

Past research has shown that a large percentage of shortcomings in construction arise due to
the decisions made during the design (Fadamiro and Bobadoye 2006). ‘“Many organizations
have found design to be one of the key performance indicators to project success... the design
phase of a project alone offers the greatest scope for reduction in overall project costs and adds
maximum values in the project” (Doloi 2009). Therefore, when a the design process is deficient,
the overall project success is at stake (Fadamiro and Bobadoye 2006). According to a number of

authors, inadequate design administration can be characterized by the following factors:
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lack of design administration involvement (Fadamiro and Bobadoye 2006; Gatti et al.

2014)

lack of implementing design procedures (Fadamiro and Bobadoye 2006; Williams Jr.

and Johnson. 2015)

misunderstanding of the design objectives (Chan et al. 2001; Chan et al. 2005)

changes to design plans and specifications (Chan et al. 2001; Frederickson 1998)

lack of a failure risk analysis plan (Chan et al. 2001; Lam et al. 2008)

ineffective communication transfer process (Williams Jr. and Johnson. 2015; Koch et al.

2010)

poor organization management (Doloi 2009)

lack of technical knowledge in designers (Chan et al. 2001; Lam et al. 2008)

lack of pre-planning by designers (Doloi 2009)

lack of adequate documentation (Johansen and Carson 2003; Williams Jr. and Johnson

2015)

unbalanced resource allocation (Chan et al. 2001)

inconsistent decision-making (Chan et al. 2001; Chan et al. 2005)
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Doloi (2009) neatly summarized the problem in this manner:

“Increasing complexity and sophistication in construction create new challenges in design
administration practices. The clients are not only interested in value for money in relation
to investment in project development but also in costs associates with operation and
maintenance over the project lifecycle. While the client’s interest may be profit driven in
the competitive markets, the architects or design professionals are responsible for
balancing design innovations, sophistications, and cost-effectiveness in the project”

(Doloi, 2009).

As Formoso et al. (1998) describes, the design process acknowledges two progressions. The
first is the individual decision making process, often performed by a designer, concerned with
the creation of alternative solutions. The second is the management process which develop from
general and abstract to detailed and concrete. To have a wholistic view of the design process
requires considering both progressions. However, in construction, the design process is thought
to be a single stage. Formoso et al. (1998) explains this is caused by the participation of the
design team starting relativeley late in the project and finishing as soon as the production stage
begins. But in DB, design is considered to be one of the most important phases since it occurs
from inception to building operation. Refer to Figure 3 for the steps involved in building
creation. Though improvements have been made in design administration, there few cases that
report success. A complete understanding of the design process and the way information flows

between people and organizations is needed. Successful integration of the design process with
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the procurement and construction of a project is vital (Johansen and Carson 2003). Another study

described the process in this manner:

“Project team members in design-build system, including owner’s representatives,
design—build contractors and architects/engineers, have to adopt new roles in managing
the design of large-scale projects. The design responsibility is transferred from the
owner’s organization to the DB contractor who is responsible for the design
administration in the projects to be delivered by the design—build procurement system.
However, there remains the concern of design administration between the designer and
the constructor within the deisgn-build organization, or between the joint venture parties

of a DB project” (Chan and Yu, 2005).

In a survey perfomed by Chan et al. (2005), a general consensus, consisting of contractors,
consultants, and employers, found that the best party responsible for the design mamanegment
process should be the design buildecontractor, not the designer’s group. There are several
methods that are aimed at better mananging the design process, but most have proven to be
inefficient (Ballard and Koskela 1998). Design administration extend further than simply
selecting a qualified design manager. There are several factors involved in the management

process that enables success.

For instance, the SR 99 bored Tunnel project in Washington is considered to be a remarkable

DB project. Gatti et al. (2014) compiled a case study on Washington State Department of
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Transportation (WSDOT) and the Dragados-Tutor Perini joint venture (STP — Seattle Tunnel
Partners). WSDOT and STP implemented several steps to ensure a seamless design
administration effort that included partnering and collaboration efforts and scheduled design

reviews.

In another case, an extensive literature review and interview process with industry
professionals, Johansen and Carson (2003) were able to find effective tools in design
mamanegemt. “Two issues should always be addressed in design; the provision of accurate,
fully coordinated, complete information and the timely provision of that information. The first is
the responsibility of the lead designer and the second is management” (Johansen and Carson
2003). Through reseach, the authors determine there were five areas that needed improvements
in the design administration process: 1) adequate design time, 2) briefing, 3) working in teams,

4) competent design manangers, and 5) design tasks and information interdependencies.

Technology has shown the improve the design administration process. Building Information
Modeling (BIM) is 3D model-based process is thought to help designers and contractors plan
more effectively and alleviate any rework according to Autodesk (2015). Despite the general
wisdom regarding the benefits of BIM, there still seems to be a low adoption rate (50% of U.S.
construction industry) per a study conducted by McGraw-Hill in 2009. The best way for
technology to be accepted is when the owner requires it in the contract, but selecting a contractor
base on the price diminishes the need for the costly technology. BIM seems more prevalent in

the private sector due to a value-based contractor selection process, such as DB, as shown by a
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survey conducted by Accenture (2001). Porwal and Hewage (2013) conducted a study that tested
the efficiency and applicability of BIM. The study revealed that the use of BIM required more
details in the schematic design stage, so much so that cost estimators could not rely heavily on
the model for pricing exercises. However, BIM did increase the sub consultants, such as steel
detailers, involvement in the design stage. While the maturity of BIM is slow in the construction

industry, BIM shows a benefit to the design process.

The National Cooperative Highway Reseach Program (NCHRP) published a Guide for
Deisgn Management on DB and Construction Manager / General Contractor Projects which
studied several transportation DB projects. The design administration process was considered
effective is it was successful in client organzation, collaborative partnering, quality management,

design reviews, and communication (TRB, 2014).
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A number of publications have been put forth on the success factors of design administration,
helping draw similarities in certain characteristics that determine effective design administration.

Design administration can be improved by incorporating certain tools such as:

¢ Implementing collaborative partnering (Wilking 2006; Gatti et al. 2014)

¢ Incorporating a team building charette (Koch et al. 2010)

¢ Ensuring thorough communication and understanding (Williams Jr. and Johnson 2015)

¢ Involving all project stakeholders (Chan et al. 2001; Gatti et al. 2014)

e Scheduling design reviews (Fadamiro and Bobadoye 2006; Williams Jr. and Johnson

2015)

e Appointing a design manager (Bibby et al. 2003; Chan et al. 2005)

While the above mentioned tools are a considerable start to a successful design
administration process, the design process still needs to be planned and managed more

effectively, to minimize effects of complexity and uncertainty.

Conclusion

The separation of design and construction through the DBB procurement method has
been blamed for the lack of successful design administration. The DB method had hopes of
alleviating the problem by integrating the design and construction process, but while there has

been some improvement, projects have shown that design administration is still deficient.
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Different strategies have been applied to form a basis of management for the design process but

to no avail. The lack of a solid conceptual foundation for design administration is the purpose of

the research to follow.
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CHAPTER 3

RESEARCH METHODOLOGY

This chapter will detail the methodology used to rigorously collect and evaluate the data
received about DB design administration practices. The methodology was designed to test the

following hypothesis:

A framework of effective practices can create a foundation for planning the management of
the design process in commercial DB projects in a manner that effectively mitigates the risk

of scope creep as well as cost and time growth.

The research seeks to attain a list of effective practices that are successful in mitigating cost
growth, time growth, and scope creep in DB projects. The theoretical foundation for the
framework involves starting by benchmarking the state-of-the-practice in industry based on a
formal content analysis of the available literature. As shown in Table 3.1, the first phase is a
catalog of theories on and about design administration as applied to the DB project. The result is
a set of potential models that can be adapted for use by commercial DB contractors. It includes a
set of advantages and disadvantages for each potential model: a baseline theory about the
practice. This sets the stage to refine the available models and develop the proposed commercial
DB project framework in Phase 2. The necessary topical content for the framework will next be
established and organized to document an integrated design administration theory for the

practice. The last phase involves putting what has been learned in the previous phases into
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practice by creating a knowledge transfer instrument consisting of observed effective practices
from the data collected from each of the research instruments. The proposed framework will
permit a commercial design-builder to develop a project-specific set of practices to govern the

design administration process in a single DB project.

Table 3.1. Research Framework Foundational Theory

Phase | -Theory ABOUT Design Administration Practice

From Literature and Fundamental understanding of the definitions and salient components of a
Documents successful DB design administration program
I » Code project characteristics and criteria for:
s v" Owner implementation
v Procurement/Pricing
To Baseline Design v Contract Administration
Mgmt Theory » Define current state of practice

» Identify DB design administration models
» Describing advantages and disadvantages of each model

Phase Il - Integrated Design Administration Theory FOR Practice

From Baseline Theory Document the Integrated Design administration Framework topical content
4 » Map a path from the baseline theory to design administration program
requirements
» Validate the Guide topical content
To Integrated Design » Organize the Guide topical content
Mgmt Program Needs
Phase lll - Integrated Design Administration Theory IN Practice
From Integrated Design Document the proposed design administration model(s)
Mgmt Program Need » Create the "business” case and key messages for upper management

» Map a path from Integrated Design administration program requirements to
DB model for program management
» Develop decision support for DB design administration model
To Integrated Design selection
Mgmt Effective Practices » Catalog effective practices for DB design administration

Research Instruments
The study was based on the findings from the following three research instruments:

1. Comprehensive literature review and a formal content analysis of the findings
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2. Industry survey focused on design administration and success in DB projects

3. Structured interviews of DB project participants (See Appendix A for IRB approval.)

Content analysis of the literature

These content analyses consisted of gathering and reviewing journal papers, conference
presentations, and other documents found in the literature and searching for written material
about design administration that were contained in the documents. The content analysis begins
by creating a matrix plotting similar successful design administration traits found in the

literature.

The matrix governed the formal content analysis and furnishes quantitative measurements
of current design-administration factors. They are found by counting the number of times that
terms of interest are observed in the literature. This type of analysis can be used to develop
“valid inferences from a message, written or visual, using a set of procedures” (Neuendorf 2002).
The primary approach is to develop a set of standard topics as they appear in design
administration and DB projects into which words that appear in the text of a written document
and then the method utilizes the frequency of their appearance as a means to infer the content of
the document (Weber 1985). Thus, in this study, the content analysis consisted of two stages.
First, of the documents were chosen based on their context regarding DB and design
administration. Secondly, that context was used to determine, if possible, as to whether the
information was important in the given context. This allowed an inference to be made regarding

the authors’ relative importance for a specific notion. This method was then repeated with other
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terms, such as “partnering” or “design reviews” that were common to DB design administration
systems and the context was recorded and analyzed. The results were then presented in a matrix
form where the researcher could map across the other two instruments listed below to find
intersections of independently derived information. The full content analysis matrix can be seen
found in Appendix B; however Table 3.2 shows a section from the full content analysis for
example purposes. If two instruments intersected, the notion under analysis was determined to be
a possible effective practice. If the results of all three instruments intersected, the information

was labeled conclusive and included in the final framework.

Table 3.2 Example of Content Analysis Matrix

Design Administration Chanetal. Gattiet Johansen et  Minchin et Times
Tools 2001 al. 2014 al. 2003 al. 2014 Cited
Partnering X X X X 4
Internal Design Reviews X X 2
Early Contractor X X X X 4
Involvement

Industry survey

The primary research instrument used to document the state-of-the-practice in this area
was a web-based survey. The survey questions were fostered from the knowledge gained
through the literature review process. The survey questionnaire was prepared based on the
principles prescribed by Oppenheim (1992) for survey questionnaire design. The survey served
to collect the opinions of a sample size of 35 construction professionals, including owners,

designers, design-builders, contractors, and subcontractors.

www.manaraa.com



32

The survey divided the participants into the following five stakeholder groups:

1. Owners — A person for whom the project is carried out (HSA 2009).

2. Designers — An architect or engineer duly licensed for professional practice, who may be
employed by an owner to the purpose of designing a project (The Free Dictionary, 2016).

3. Builders (subcontractors) — A person who performs construction or renovation to a
construction project (The Free Dictionary, 2016).

4. Construction managers — A person who is appointed to work as the owner’s agent on the
construction project (The Free Dictionary, 2016).

5. Design-builders — A building contractor that provides both design and construction

services for the client. (The Free Dictionary, 2016).

The survey was split into eight different sections:

1. Introduction — This section essentially summed up the respondent’s demographics and
current employment information.

2. DB experience — This section requested the details of the respondent’s previous DB
involvement.

3. Managing cost growth — This section utilized a five-point Likert scale to find the level of

agreement in which cost growth can be mitigated.

4. Managing schedule growth — This section utilized a five-point Likert scale to find the

level of agreement in which time growth can be mitigated.
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5. Managing scope creep risk — This section utilized a five-point Likert scale to find the

level of agreement in which scope creep can be mitigated.

6. Expectations and Relationships — This section utilized a five-point Likert scale to find the

level of agreement regarding the importance of project team relationships as it relates to
meeting the goals of design administration. .

7. Stakeholder input — This section utilized a five-point Likert scale to find the level of

agreement in which stakeholder (owner, contractor, or designer) input is beneficial in the
design administration process.

8. Design reviews — This section utilized the Likert scale to find the productiveness in the

frequency of various design review meetings.

Appendix C contains the details of the questionnaire and the complete set of survey results.
The survey consisted of 25 specific questions of which four were open-ended questions where
the respondents could explain or amplify their answers to the specific questions. Since multiple-
choice surveys often lack in qualitative detail, the use of select short answer boxes mitigates this
shortcoming. A random sample of design and construction professionals in the Dallas/Fort
Worth Texas area drawn from the members of the American Institute of Architects (AIA) Dallas
Chapter and TEXO (one of the largest commercial contractors association of Texas) was
solicited with the survey link attached to the organizations’ weekly newsletter. That method of
solicitation proved to be unsuccessful as only one response was received. A response rate is
unable to be determined on the original survey link due to the large platform the AIA and TEXO

newsletter reaches. Due to lack of responses, an additional 25 personal emails to general
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contractors, designers, owners, and subcontractors were sent requesting that the respondent
complete the internet survey. The email was forwarded on to several employees within each
company. Again, a response rate is unable to be determined on the second attempt survey link
due to the unknown amount of emails that were forwarded. Forty-three responses were
ultimately received although only 35 completed the survey in totality. Table 3.3 shows the
demographics of the respondents with the biggest response coming from design-builders and
general contractors, the two primary entities that hold the prime DB contract (Songer and

Molenaar 1996) and who are directly responsible for the design administration process.

Table 3.3 Survey Respondent Demographics.

Industry Response Response
Role Count Percent
An owner 2 4.76%
A design professional 5 11.90%
A general contractor 11 26.19%
A design-builder 22 52.38%
A construction manager 2 4.76%
Total 42 100%

The survey results indicated commonalities on several levels. Both practice and
perceptional data was obtained in the survey. Previous research has found that design activities
are much harder to quantify than construction activities. This is because design produces
intellectual property rather than the physical property produced in construction. Hence, while a
footing requiring a fixed amount of concrete is not complete until the fixed amount has been
poured, a designer can literally choose when to stop designing. This is exacerbated by the fact

that design is inherently iterative and the designer expects to make changes to the original design
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as more information is known. Therefore, since a DB project’s design must necessarily be within
the price at which the contract was awarded and the fact that most DB projects are initiated to
accrue the benefits of being able to start construction as soon as practical, the survey respondents
perceptions regarding the management of the design process are very cogent to being able to

identify effective practices.

Survey analysis

The data assembled from the survey was input into a Microsoft Excel file in the form of a
matrix. Frequencies, percentages, and data trends of each question were calculated. The survey
was evaluated using two different methods which were dependent on the question types. A
majority of the multiple choice questions utilized a Likert scale as the first method. Likert scales

are a common type of survey question format. The standard response category for a Likert item

99 ¢ 99 ¢

is “strongly disagree,” “disagree,” “neutral,” “agree” and ‘“‘strongly agree” (Garson, 2008). The
first method of analysis of the survey responses converted the Likert scale answers into a
numeric format to calculate an average weighted score of each Likert item. See Table 3.4 for
numeric conversions of the Likert Scale. The average weighted score was used to establish a

general consensus of all the respondents.
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Table 3.4 Likert Scale Numeric Conversion Chart

Likert Response Numeric Value
Strongly Disagree 1
Disagree 2
Neutral 3
Agree 4
Strongly Agree 5

The data was then separated by the respondents’ industry role where an average weighted
score of each Likert item was also determined by group. Each group was compared back to the
general consensus of the total responses. Each group was also compared to each other. See
Appendix C for the Excel spreadsheet containing the data analysis. The comparisons aided in the

discovery of any partiality depending on the industry roles of each respondent.

A second method of analysis was conducted on questions 11 and 12. To remove the
potential for unintentional bias being introduced to the analysis of survey responses the
Importance Index proposed by Assaf and Al-Hejji (2006), is used to take the results of the
descriptive statistical analysis to the next level. The Importance Index is the product of the
Frequency Index and Severity Index. In a nutshell, this approach takes the output from responses
on a Likert Scale and computes often a given response is observed, the Frequency Index and the
relative weight that is given to that response, the Severity Index. Importance is then computed in
a manner where those responses that carry the greatest weight that are observed most frequently
are deemed to be more important than other responses having less weight and/or found less

often.
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The index is computed as follows:

Frequency Index (FT) (%) =2_a*(n/ N)*100/5 eqn 3.1
Where: a = the weight assigned to each response
n = the frequency of the responses

N = total number of responses

Severity Index (SI) (%) =2_a(n/ N)*100/5 eqn 3.2

Where: a = the weight assigned to each response
n = the frequency of the responses

N = total number of responses

Importance Index (II) (%) =[ FI(%) #SI(%)]/100 eqn 3.3

See Appendix C for the Importance Index calculation of question 11 and 12.

Structured interviews

Subsequent to the survey, structured interviews were conducted on five construction
professionals to validate the results obtained from the previous two instruments and permit
authoritative conclusions to be drawn. While surveys allow for a larger pool of opinions,
interviews provide a more in depth look behind what is driving the industry’s opinions. The

consistencies derived from the content analysis (Appendix B) and survey results (Appendix C)
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offered the groundwork for the structured interview questionnaire (Appendix D) as it related to
cost and time growth, scope creep, design managers, design reviews, etc. A copy of the seven
question interview can be viewed in Appendix D. The purpose of the interviews is to gain insight
of both positive and negative experiences with design administration in DB projects and to
understand how to mitigate the risk of cost growth, time growth, and scope creep. The qualitative
data collected through the interview process provides a means of support for the research results

of the survey and content analysis. .

Table 3.5 Interviewee Demographics

Company Position DB experience
. Previously worked with
JE Dunn Project Manager DB firm
Trammell Crow Company Owner No DB experience

Beck Group Managing Director Currently working for DB

firm

Beck Group Project Manager Currently wo rking for DB
firm

Beck Group Project Manager Currently working for DB

firm

The interviewees were sent a copy of the questionnaire for review a day before the interview
occurred. The interviews were conducted via phone or in person. The structured interviews

offered a deeper comprehension of the current industry’s opinion of design administration as it
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stands in DB that could not be obtained from a survey. The contribution from industry

professionals gave inside perspective on the most effective procedures based on experience.

The interviews were mapped against the survey results and a content analysis of the

literature review utilizing a triangulation strategy as describe by Jick (1979) to build a framework

for the design administration in the design-build process. The interviews served as a validation

for the information found in the literature and survey responses. Figure 3.1 graphically illustrates

the methodology and how each research instrument relates to all others.

Literature Review

Problem Definition

— Industry Survey

Cemparison

Content Analysis

Framework
Development

<"

Comparisen

— Case Studies

Figure 3.1 Research Methodology Chart

Validation
and
Dissemination

15

» Proposed Solution — Verification

The research anticipates finding an industry-wide agreement in the Dallas Fort Worth

area of best practices for design administration in DB projects. The research findings will be
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used to develop recommendations and proposed methodologies for designers and contractors to

use to manage the design process of DB projects. The framework is intended to aid DB teams,

especially designers, to manage the design process more effectively.
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CHAPTER 4

DATA ANALYSIS AND RESULTS

Success of a DB project is subjective between industry professionals. DB projects contain
many skewed tendencies that can influence the project outcome. Present-day projects are
increasing in complexity which generates new challenges for design administration (Doloi 2009).
The literature (Bibby et al. 2003; Doloi 2009; Formoso et al. 1998; O’Donnell 2002) provides an
extensive amount of information of what-not-to-do. This information has concluded inadequate
design administration is one of the primary causes for failure in DB projects. The design defines
the quality of a project (Koch et al. 2010). The design phase presents the best opportunities for

overall project cost and time (Doloi 2009).

The results of this research were obtained by cross-referencing a content analysis of the
literature on the topic of design administration in DB projects with the Dallas / Fort Worth
construction industry’s perceptions of design administration. Figure 4.1 provides a graphical
depiction of the components of design administration success pre-contract award and post-

contract award as determined through the literature review process.
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PRE AWARD
Objective:
Budget
Schedule
Partnering

Subjective:

Clear RFP

Communication

Design Progress Meetings
Quality Requirements

Inflation

Budget and Schedule Restraints

Design Alternatives

Risk and Liability
Value-Based Bid Selection
Technology

End User Needs

Clear Design / Performance Criterion

POST AWARD

Objective:
Budget
Schedule

¥

Subjective:
Communication
Design Progress Meetings
Design Submittal Process
Quality Requirements
Inflation
Budget and Schedule Constraints
Design Alternatives
Contractor Precon Input
Sub Trade Input
Technology
End User Needs

Figure 4.1 Design Administration Success
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Establishing Owner Expectations

According to the Design Administration Guide, owners want their projects
to meet the intended objectives, within the established budgets and schedules. The owner
develops the project goals and requirements and provides the resources for the project. “All
projects stem from the needs or objectives of a client” (Chan et al. 2002). All of the survey
respondents agree that early establishment of both owner project expectations and the DB team’s
project expectations are important in design administration for DB projects. See Figure 4.2 and
4.3 for a graphic representation of the survey respondents’ opinions of early establishment of

project expectations.

Establishing owner expectations is
important in design administration
for DB projects.

m Strongly Disagree

26.67% Disagree

Neutral

73.33% Agree

Strongly Agree

Figure 4.2 Survey Output with regard to Early Establishment of Owner Expectations
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Establishing the DB team’s project is
important in design administration
for DB projects.

W Strongly Disagree

Disagree
40.00%
Neutral

60.00%
Agree

Strongly Agree

Figure 4.3 Survey Output with regard to Early Establishment of Design-Build Team
Expectations

A successful DB project satisfies the owner’s wants and needs within the cost and
schedule criteria. Still, the owner is interested in more than the value for money in relation to the
project development. The owner has distinct reasons for selecting the DB delivery method over
other. The importance index explained in Chapter 3 was applied to the data to determine the
reason DB is the preferred delivery method. See Table 4.4 for the factors that are considered
most important in the selection process of the DB delivery method. It is important to note that
early cost establishment rises to the top, along with reduced schedule. Cost and schedule make
up two legs of the “three-legged stool” characterized by Gransberg et al. in 2006. It is previously
believed that cost savings (value engineering) were a top contender for using the DB method
over any other delivery method, like DBB (Tyler 2010). This data shows that cost certainty is

more important.
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Table 4.1 Importance Index for Design-Build Selection Factors

Importance Index

Why is the DB Method selected?

Early Cost Establishment 52.111
Reduced Schedule 45.444
Builder Involvement in the Design Process 40.986
Cost Savings 38.624
Single Entity Responsible for Design and Construction 30.650
Best Value Selection 24.407
Enhance Quality 21.369

Qualification-Based Selection of Both Designer and Builder 20.184

Innovation 10.729

The owner wants to know the costs associated with operation and maintenance over the
project lifecycle (Doloi 2009). It is the design-builder’s responsibility to balance the intricacies
of the design and cost-effectiveness in the total project. This requires the design-builder to gain a
complete understanding of the program and project parameters to deliver it per the owner’s
expectations. Table 4.2 portrays the interview responses regarding establishing owner

expectations early in the design.
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Table 4.2 Structured Interview Output with regard to Establishing Owner Expectations

Company Position Interview Output
The Beck Group, Project “Lack of up-front coordination and pre-planning [can cause cost and
Dallas, TX manager  time growth]. Not making sure you are on the same page with the

client may cause rework [of the drawings].”

Trammell Crow Principal ~ “Architects have to know what [the] expectations are. Set
Company, expectation of the design vision early. What’s the business model
Dallas, TX behind it? Who are you competing with? What’s the cost structure?”

The Beck Group, Project “[Cost growth is primarily caused by] expanding or changing scope
Dallas, TX manager  through owner changes. [Due to] lack of early programming with

owner.

Setting up early programming [with the owner establishes]
expectations to diminish ambiguity. [You] can’t stop an owner from
changing stuff, but you have to try to mitigate cost increase and
make the owner aware of impact on project.”

JE Dunn, Project “Not understanding the owner expectations before we set the budget

Dallas, TX manager  [is the main cause of cost growth]. Use an outline specification to
clarify the owner’s expectations. ~ Ultilize target value design with
questions like: What’s driving the project? Things can be missed in
the outline spec [ification], so communication regarding what the
owner wants is important.”

The Beck Group, Managing “The owner can be his own worst enemy. If the owner is driven by
Dallas, TX director  time and needs the project delivered by a certain date, we can help
him get there with sacrifices, and he may not like that. Owners want
the best of everything, but sometimes with the best of everything
you can’t meet something. There is a balance between cost,

schedule, and quality.”

Five out of five interviewees attributed cost growth to owner changes. Owner changes
could be caused by initial poor communication between the DB team and owner or later scope
changes to the design. Four out of five interviewees agreed having well-established owner
expectations would mitigate “ambiguity in the design” and the risk of cost growth. The
utilization of an “outline specification” or a clear “programme” as recommended by one

interviewee is a valuable resource for ensuring the owner’s expectations are understood.
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Establishing owner expectations is the foundation for the design. This "practice” stems
from ensuring effective communication. Reducing owner changes throughout the life of the
design process will ultimately mitigate scope creep risk and the cost and time growth resulting

from it.

Partnering Workshops

Industry professionals agree that a cohesive team is important in design-administration
for DB projects (Minchin et al. 2014). Partnering can result in overall higher success rates for
DB projects (Lam et al. 2009). Partnering efforts build trust and prevent adversarial relationships
(Minchin et al. 2014). Partnering is not a new concept. The AIA presented a sample partnering
charter to improve DB strategies in 2006. Partnering can be achieved through several tactics
such as a formal partnering workshop or a post-award design charrette. According to Chan et al.
(2004), partnering is a simple process between the contracting parties that ultimately helps
minimize the risk of cost and schedule overruns. Ninety-seven percent of construction
professionals agree with the literature in the belief that cost and time growth can be minimized
by active collaboration between the designer and the contractor’s preconstruction staff during the
preparation of the design documents. See the pie graphs in Figure 4.4 and 4.5 for the breakdown

of opinions of active collaboration as it applies to cost and time growth.
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Cost growth is minimized by active
collaboration between the designer
and contractor.

2.86%
W Strongly Disagree
20.00% Disagree
Neutral
77.14% Agree
Strongly Agree

Figure 4.4 Survey Output with regard to Active Collaboration and Cost Growth

Time growth is minimized by active
collaboration between the designer
and contractor.

5-71%/_2.86%

B Strongly Disagree

Disagree
25.71% Neutral

65.71% Agree

Strongly Agree

Figure 4.5 Survey Output with regard to Active Collaboration and Time Growth

A construction project’s objectives can be best achieved through ““a collaboration that
promotes and facilitates strategic planning, design, construction, and commissioning of the

project” (Gatti et al. 2014). The survey yielded a 4.40 average weighted score of agreement to
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the statement: “a formal partnering workshop adds value to the relationships between members

of the design-build team and the owner’s team.” Table 4.3 contains information derived from the

structured interviews with regard to partnering.

Table 4.3 Structured Interview Output with regard to Partnering

Company Position Interview Output

JE Dunn, Project ~ “A partnering session is always good start. There is often an
manager inherent [disconnect] between construction manager and designer.

Dallas, TX & [ ] & &

[The partnering session will help] set expectations.

It’s better to build a personal relationship, than a business
relationship (a relationship outside of the confines of the project).
Emphasize what is important to [the designer] and learn it. [It] will
let you help [the designer] accomplish its goal. And that helps it to

help you.”
The Beck Group, Managing “Have a teaming collaboration with internal team so that we
director  understand each other. If the team doesn’t feel aligned, it will show
Dallas, TX . e
up later in project.
The Beck Group, Project  “Collaborative work [mitigates] rework.”
Dallas, TX fmanager
The Beck Group, Project ~ “The biggest thing [in DB] is cohesion of team and trust.”
Dallas, TX fmanager

“Cohesion of team and trust” is an important platform for a successful DB project
according to one interviewee (Table 4.1). The survey yields a 4.76 average weighted score
regarding the statement: “a cohesive team is important in design administration for design-build
projects.” One can see from Table 4.1 that the notion of forming cohesive teams is emphasized
with one interviewee indicating that holding a formal partnering session is a “good start” to

forming a “personal” relationship that is necessary. Wilking (2006) agrees with this way of
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thinking in that “camaraderie developed outside the workplace can be carried over into a
business relationship.” This is a somewhat different approach in an industry whose professional
relationships are governed by contracts (Forgues and Koskela 2008). It may indicate that the
ability to control scope creep during design is strongly related to the ease with which the
contractor and designer are able to communicate. The interviewees confirm the importance of
establishing a healthy relationship between the designer and contractor to ensure the success of
the DB project. Partnering is a tool that aids in the development of a long-term relationship
between the team members (Chan et al. 2001). This relationship can be used in project design to
form a healthy level of communication, which is important for ensuring the success of the design

administration process.

Timely and Accurate Production of Design Documents

There are two issues that should consistently be addressed in the case of design; first, the
provision of accurate, fully coordinated, complete information and, second, the timely provision
of information (Gray and Hughes 2000). Johansen and Carson (2003) consider the first issue to
be the responsibility of the lead designer and the second to be the responsibility of the
management. Koskela et al. (1997) concluded that design planning is substitutes by chaos and
improvisation. While the industry is in agreement that a more complete set of design documents
results in a lower scope creep risk, increasing the design time is not always valuable. Only about
half of the survey respondents agreed that an increase in design time decreased the risk of cost
growth, time growth, and scope creep (See Figures 4.6-4.8). Frederickson (1998) speculates that

no more design should be done than what is absolutely necessary, although enough information
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needs to be provided to clearly depict the vision for the project. Still, the survey yielded an
average weighted score of 3.91 regarding the statement: “scope creep risk increases as the level
of specific design information in the RFP decreases.” This begs the question: what is considered

the appropriate level of design to accurately price a set of drawings?

Construction cost growth decreases
as design time increases.

5.71%

14.29% B Strongly Disagree

m Disagree
m Neutral
" Agree

Strongly Agree

Figure 4.6 Survey Output with regard to Design Time as it relates to Cost Growth
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Construction time growth decreases
as design time increases.

5.71%

17.14% B Strongly Disagree
W Disagree

= Neutral

" Agree

Strongly Agree

Figure 4.7 Survey Output with regard to Design Time as it relates to Time Growth

Scope creep risk increases as design
time decreases.

2.94%

14.71% H Strongly Disagree
m Disagree

= Neutral

" Agree

Strongly Agree

Figure 4.8 Survey Output with regard to Design Time as it relates to Scope Creep

Interviews with industry professionals showed that four out of five agreed the best way to

ensure a timely production of design documents is to motivate by focusing on accountability.
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While some believe designers are motivated by money or prestige (Design Management Guide
2011), case studies in the Dallas Fort Worth region show liability to be the most effective
motivator. Refer to Table 4.4 as the interviewees discuss ensuring the timely and accurate

documents from the designer.

Table 4.4 Structured Interview Output with regard to Accurate Design Documents

Company Position Interview Output
The Beck Group, Project “To ensure continuum of design, get owner decisions made to not
Dallas, TX manager  miss design target dates. Make sure people are doing their jobs”
Trammell Crow Principal ~ “The more time you give them (architects) to design, the more bad
Company, things happen. Time isn’t used productively because it gives the
Dallas, TX designer more time to make decisions that aren’t value based. [You
must] communicate throughout the design and assess what they are
drawing.

Hold the designer accountable. Give the designer an understanding
of their role in context to the overall team and delivering their
expectations in association with the business model, then follow
through from an accountability perspective. You need to afford the
designer an appropriate amount of time to do job, but they need to
be accountable to do it.”

Five out of five interviewees believe increased design time does not increase the quality
of documents. More design times allows for “unproductiveness” according to one interviewee.
From an owner’s perspective, extra time allows for decisions to be made that are not “value-
based.” There is a balance in holding the designer accountable for the design while “affording

the designer and appropriate amount of time to complete the job.”

Accurate and timely production of the design documents is considerable factor in design

administration success. While increased design time may not be beneficial, there are other
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factors that enable the continuum of productive design. Those factors were revealed in the

research and are discussed in the sections to follow.

Early contractor involvement

By putting the designers and contractors on the same team, numerous benefits are reaped
for design administration in DB projects. Early contractor involvement allows for feedback on
constructability issues, market conditions, material prices, and more. According to Koch et al.
(2010), when a constructability review is paired with a cost engineering review, the design is less
susceptible to cost and time growth due to errors and omissions. Eighty-seven percent of
construction professionals agree cost and time growth can be minimized by the early contractor
budget input to the designer regarding contract proposal price constraints. See the pie graphs in
Figure 4.9 and 4.10 for a depiction of survey responses regarding early contractor involvement as

it applies to cost and time growth.

www.manaraa.com



55

Cost growth is minimized by early
contractor involvement.

8.57%
B Strongly Disagree
Disagree
25.719
>-71% Neutral
65.71% Agree

Strongly Agree

Figure 4.9 Survey Output with regard to Early Contractor Involvement and Cost Growth

Time growth is minimized by early
contractor involvement.

2.86%

W Strongly Disagree
Disagree

45.71%
Neutral

54.43% Agree

Strongly Agree

Figure 4.10 Survey Output with regard to Early Contractor Involvement and Time Growth

Early contractor involvement allows the team members to clarify roles and

responsibilities. Early in team development, the designer and contractor can resolve the degree to
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which the construction documents need to be prepared (Frederickson 1998). Table 4.5 organizes

the interviews as they relate to early contractor involvement.

Table 4.5 Structured Interview Output with regard to Early Contractor Involvement

Company Position Interview Output
The Beck Group, Project ~ “Getting input from the contractor allows you to get real values and
manager  time frames for projects. [Cost and time growth can be minimized
Dallas, TX

by] early identification of market conditions and long-lead materials
and equipment. Getting subcontractors involved early is important

tL)

too.
Trammell Crow Principal  “[Cost growth is primarily caused by] lack of coordination and
Company, communication as it relates to constructability. There should be on-
Dallas, TX going dialogue between the design team and construction team. No

matter how much technology improves, you can never replace
human interface. You have to have people talk to each other.”

The Beck Group, Project  “[Cost growth can be] mitigated by having very well defined cost
Dallas, TX manager  per square foot (unit prices) and allowances then having the designer
work towards those and collaborating with the precon[struction]

group. Communication [between the designer and contractor] is very

important.”
The Beck Group, Managing “Get involved early in the design process. Establish common
Dallas. TX director  expectations and goals, and get into a detailed discussion what is

needed to help architect be more efficient. Also, early purchasing
prevents time growth. Committing early to subs helps too.”

One interviewee allows early contractor involvement as a means to obtain “real values
and time frames for a project.” This type of up-front information provided by contractor factors
in the mitigation of cost and time growth. The contractors’ preconstruction group and other trade
consultants offer an insight into material, equipment, and labor costs designers may not have

access to. The “coordination and communication” must be on-going between the designer and
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contractor to ensure the design is on target. The interviewees agree at multiple points that early
contractor involvement and the coordination with the design team is a factor in the mitigation of
cost and time growth. The feedback given through contractor involvement also allows for

accurate production of the design documents.

Design Reviews

Literature has found design reviews to be beneficial throughout the design process as
they often improve the quality of design before the final submission. (Minchin et al. 2014)
Design reviews aid in the identification of constructability issues while also ensuring the design
intent and program goals are being met. Eighty-seven percent of survey respondents agree a
periodic informal (over-the-shoulder) design reviews are important for design administration for
DB projects. Refer to Figure 4.11 for a pie chart relating to the survey respondents view of over-

the-shoulder design reviews.
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Periodic informal design reviews are
important for design administration
for DB projects.

0,
3.23% 9.68%
B Strongly Disagree
m Disagree
1 Neutral
54.84% 32.26%
Agree
Strongly Agree

Figure 4.11 Survey Output with regard to Informal Design Reviews as it relates to Design
Administration

Most survey respondents agree that scope creep risk increases as the number of
contractor or owner design reviews decreases (Figure 4.12 and 4.13). Design reviews are a
means of keeping the designer accountable in producing the project to the owner expectations, in

turn, keeping the price in check. Design reviews are crucial to the design administration process

(Koch et al. 2010).
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Scope creep risk increases as the

number of contractor design reviews

decreases.
2.94% 8.82%
8.82% m Strongly Disagree
32.35% m Disagree
1 Neutral
47.06% Agree
Strongly Agree

Figure 4.12 Survey Output with regard to Scope Creep as it relates to Contractor Design Reviews

Scope creep risk increases as the
number of owner design reviews
increase.

8.82% 8.82%

B Strongly Disagree

m Disagree

35.29% = Neutral
Agree

Strongly Agree

Figure 4.13 Survey Output with regard to Scope Creep as it relates to Owner Design Reviews

Design reviews help “flush out inefficiencies and oversights” according to one

interviewee. By maintaining communication thorough the design review process, you can “keep
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the designer on task.” The design reviews ensure that owner expectations are being met. The
design reviews also allow for contractor input on constructability regarding building systems,

assemblies, and details. Refer to Table 4.6 for the interviewees’ opinions of design reviews.

Table 4.6 Structured Interview Output with regard to Design Reviews

Company Position Interview Output
The Beck Group, Project “If Beck is working with a third-party architect, we have a policy
Dallas. TX manager to review each design trade (structural, MEP, architectural) with a
b

sub consultant to flush out any inefficiencies or oversights. [It is]
good to have two sets of eyes. Based on pace and size of project,
usually at each of each design phase.”

JE Dunn, Project “Design reviews helps the designer stay on target. [You have to]
g P g y g

Dallas. TX manager  keep a healthy level of communication with design team to keep
designer on task.”

The survey concluded an average weighted score of 4.26 regarding the statement:
“construction cost growth can be minimized by timely review and approval by the owner of
design documents”. There is an undistinguished level of frequency of design reviews that is
standard. Essentially, there is no one size fits all as design reviews are dependent upon the size
and complexity of the project. Constructability reviews can be incorporated into the design
administration process “by defining parallel constructability phases, such as constructability in
conceptual design, schematic design, or construction document quality.” (Koch et al. 2010).
Minchin et al. (2014) report created a chart of recommended design reviews during design

development (shown in Figure 4.2).
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Release-for-
Construction Review
Milestone || Milestone : Completed
Review Review [ Design
| | | ! Review
| Interim | Interim ! Interim ! -
! Oversight ! Oversight ' Oversight ' I
I | T T T -
0% 30% 60% Design Project DESIGN
Package Design DEVELOPMENT

Completed Completed

Figure 4.14 Design Reviews during Design Development (Minchin et al. 2014)

The above figure illustrates the importance of design milestone reviews; however, the
survey showed the necessity of having design reviews more often than every milestone. The
survey confirmed most respondents believed different design reviews should occur bi-weekly to
monthly. Table 4.7 shows the survey respondents’ perspective on the necessary frequency of
different types of design reviews. Nonetheless, four out of five interviewees agreed design

reviews should occur at the end of each design phase which is in agreement with the literature.
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Table 4.7 Survey Responses in relation to Necessary Frequency of Design Reviews in Design-

Building code analysis and
reviews

Design peer reviews

Design standard checks

Material/equipment supplier
involvement in the design
review process

Owner criteria compliance
checks

Constructability reviews

Trade sub consultant
involvement in the design
review process

Informal/over-the-shoulder
reviews of design in progress
with the owner

Informal/over-the-shoulder
reviews of design in progress
with the contractor

Never

0.00%

0.00%

0.00%

3.45%

0.00%

0.00%

0.00%

0.00%

0.00%

Build Projects
Weekly W]es;;dy
6.90% 17.24%
0.00% 34.48%
6.90% 41.38%
13.79% 20.69%
24.14% 20.69%
17.24% 34.48%
27.59% 24.14%
20.69% 51.72%
37.93% 41.38%

Monthly

34.48%

24.14%

27.59%

37.93%

27.59%

27.59%

31.03%

20.69%

17.24%

End of Design

Phase

41.38%

41.38%

24.14%

24.14%

27.59%

20.69%

17.24%

6.90%

3.45%

Regardless of frequency, a majority of survey respondents agree cost and time growth

can be minimized by timely review of the design documents by the owner. This places the ball

back in the owner’s court. If changes to the documents need to be made, a decision from the

owner is crucial to for the continuum of design.
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Design manager

The contractor is often considered the most appropriate choice to play the role of a design
manager in DB projects (Chan et al. 2005). The contractor has the knowledge to control the
design information and ensure it meets the owner’s objectives. The use of a design manager is
thought to improve the quality of the final design documents. A study conducted by Engineers
Australia (2005) found a decline in the quality of design documentation due to design
administration failures, including the ‘“absence of an experienced, client-approved design
manager.” Most survey respondents also agree that appointing a design manager improves the
quality of the final design documents. See the pie graphs in Figures 15-18 to view the breakdown

of survey responses regarding the utilization of a design manager.

Appointing a design manager reduces
construction cost growth.

3.23%

3.23%
B Strongly Disagree
16.13% Disagree
48.39%

Neutral

Agree
29.03%

Strongly Agree

Figure 4.15 Survey Output with regard to an Appointed Design Manager and Cost Growth
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Appointing a design manager
reduces project time growth.

3.23%

B Strongly Disagree

32.26% W Disagree
m Neutral
" Agree

Strongly Agree

Figure 4.16 Survey Output with regard to an Appointed Design Manager and Time Growth

Appointing a design manager reduces
scope creep risk.

0,
3.23% 3.23%

B Strongly Disagree
m Disagree

48.39%
= Neutral
" Agree

Strongly Agree

Figure 4.17 Survey Output with regard to an Appointed Design Manager and Scope Creep
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Appointing a design manager
improves the quality of the final
design documents.

9.68%
3.23%
m Strongly Disagree
m Disagree
0,
LER 1 Neutral
25.81% Agree
Strongly Agree

Figure 4.18 Survey Output with regard to an Appointed Design Manager and Design Quality

The Beck Group employs a similar position as the design manager in their company
known as the integrate project leader (IPL). The Beck Group assigns an IPL to every DB project
to ensure the flow of design. Four of the five interviewees had experience working with a design
manager and explained the pros in appointing a design manager on a DB project. See Table 4. 8

for the interviewees input on a design manager.
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Table 4.8 Structured Interview Output with regard to Design Managers

Company Position Interview Output
The Beck Group, Project “The IPL makes sure the process keeps moving and clears any road
Dallas. TX manager  plocks. He/she is the ultimate decision maker. The IPL is like a
b

design manager. He/she is involved in the design, but he/she is not
actually working on drawings. We need someone that is not nose
down in documents to see it from a higher level to analyze
documents from a different perspective.”

Trammell Crow Principal  “[Scope creep can be] mitigated by a single-source contact.
Company, Regardless of delivery model, there needs to be clear chain of
Dallas, TX command and hierarchy of communication. You can’t have 50

people talking to each other.”

The Beck Group, Project “An ultimate responsible person to make decisions that will benefit
manager  the project and the client in terms of cost, schedule, and quality.”
Dallas, TX

Whether the role is called a design manager or an IPL, three out of five interviewees
agree the role of a single source of contact for design administration is vital. A design manager
“keeps the design process moving” according to one interviewee. The design manager is able to
oversee the design and make important decisions. The interviewees agree with literature and
survey respondents that a design manager is a factor that will “benefit the project and client in

terms of cost, schedule, and quality.”

Building Information Modeling

BIM has been long been considered a breakthrough in construction. The higher the level
of integration of BIM early in the design stages, the greater the opportunities for benefits of BIM.
Interestingly, the survey found more than half the respondents on the fence about the value of

BIM (Refer to Figures 19-22).
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BIM reduces project cost growth.

0,
3.13% 6.25%

B Strongly Disagree
S M Disagree
= Neutral
" Agree

Strongly Agree

Figure 4.19 Survey Output with regard to BIM as it relates to Cost Growth

BIM reduces project time growth.

3.13% 3.13%

B Strongly Disagree
28.13%
m Disagree
m Neutral
" Agree

Strongly Agree

Figure 4.20 Survey Output with regard to BIM as it relates to Time Growth
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BIM reduces scope creep risk.

3.13%

M Strongly Disagree
25.00% gly Hisag
M Disagree
= Neutral
" Agree

Strongly Agree

Figure 4.21 Survey Output with regard to BIM as it relates to Scope Creep

BIM improves the quality of the final
design documents.

3.13% 3 139

H Strongly Disagree
m Disagree

43.75%
H Neutral
" Agree

Strongly Agree

Figure 4.22 Survey Output with regard to BIM as it relates to Design Quality
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While BIM excels in coordination between trades, especially on the MEP side, one
interviewee claims it is extremely time consuming. The interview revealed BIM seems to be the
cause for the decrease in quality of drawings over the past few years. Refer to Table 4.9 for an in

depth opinion on the use of BIM for design documents today.

Table 4.9 Structured Interview Output with regard to BIM

Company Position Interview Output
The Beck Group, Managing “Not all architects put out same level of drawings. BIM has
director  changed a lot of things and make things more set. For instance,
Dallas, TX

before BIM, we could easily draft a detail requested by the
contractor. But with BIM, we have to build the whole model before
being able to extract details. Developing drawings is different. It
blends into levels of 30%, 60%, 90%. Architects are producing less
because BIM is requiring them to put information where they don’t
have time to.”

The thoughts from this interview tie back to the topic of timely and accurate production
of design documents as it relates to design administration. An interesting point is the decline of
timely and accurate documents could be affected by the rise in BIM use. This is a topic that may

need further research.

Other Points

The research scaled over many topics as it related to design administration. Some topics

intersected in agreement with the literature, survey, and interviews, while others did not. Still,
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there are some conclusions in the survey responses and also the interviews that are important to

note.

® Co-location - One interviewee discussed the importance of placing the design team and
preconstruction team within the same vicinity to facilitate communication and
coordination. Refer to Table 4.10 as the interview discusses the importance of

collocation as it is incorporated in the company policy.

Table 4.10 Structured Interview Output with regard to Co-location

Company Position Interview Output
The Beck Group, Managing “Our company has evolved a process where we must be co-located,
director a construction manager needs to be involved from the beginning
Dallas, TX

and working with the design. — integrated project leader (he makes
sure schedule is being met on design side).

The construction manager helps designer push out design by
suggesting subs to produce details (i.e. curtain wall sub will have
shop drawings be final CD drawings).

Co-location offices the design leader and construction manager
next to each other on a project which creates an immediate answer
to all parties back and forth. *

e  Organized communication - The Design Management Guide advises a single strategy to
manage information in design administration. Survey respondents placed a large amount
of importance on the use of organized communication as it applies to the success of DB
projects. Refer to the pie charts in Figures 23 and 24 for a breakdown of survey responses

regarding communication tools. There are different methods of standardized
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communication. For instance, Koch et al. (2010) suggests a drawing numbering system,

but there are other tools that could be implemented for the design administration process.

A standardized method for technical
communication is important in
design administration for DB

projects.
3.33%
B Strongly Disagree
m Disagree
53 339 43.33% m Neutral
Agree
Strongly Agree

Figure 4.23 Survey Output with regard to Standardized Communication in Design-Build projects
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Digital communications tools such as
FTP sites, drop boxes, etc. adds value
to the design administration for DB

projects.
16.67% B Strongly Disagree
Disagree
Ho.67% Neutral
36.67% Agree
Strongly Agree

Figure 4.24 Survey Output with regard to Digital Communication in Design-Build projects

e Dispute/Disagreement Escalation Ladder - While it is ideal for partnerships to run
smoothly, disagreements are inevitable. The use of a dispute/disagreement ladder may be
a useful in design administration. The respondents agree with an average weighted score
of 4.10 that a dispute/disagreement ladder between the owner and DB team adds value to
the design administration process. The respondents also agree with an average weighted
score of 4.10 that an internal dispute/disagreement ladder for the DB team is an important

tool in the design administration process.
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CHAPTER 5

CONCLUSIONS AND LIMITATIONS

This section provides an overview of the conclusions and limitations of the research
conducted in relation to design administration in DB projects. The purpose of the following
research is to provide a framework of best practices in design administration to effectively

manage the risk of scope creep, and therefore cost and time growth, in DB projects.

Conclusions

The research found conformity between the literature and survey responses on several
levels regarding the factors that affect cost and time growth and scope creep in design
administration. The interviews were employed as a means of validation for the previous two

instruments of research. The following were the conclusions drawn from the research:

e The research concluded that misunderstanding the owner expectations initially in the
project is a large cause of scope creep. Well-established owner expectations at the initial
stages of design aids in the mitigation of cost and time growth risk and any rework of the
design.

¢ The research concluded a partnering workshop or teaming exercise between the designer

and contractor proves to be beneficial for building a trusting relationship. Forming
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“camaraderie” outside the workplace will carry over into the business world and found a

lasting relationship between partnerships.

e The research concluded that the timely and accurate production of design documents
reduces scope creep risk. Accountability is considered the best motivational tool to
ensure timely and accurate production of design documents as discovered through the
structured interview process.

e The research concluded that early contractor and sub consultant involvement in the
design process is important for establishing real values and schedules which ultimately
reduces the risk of cost and time growth.

e The research concluded that design reviews are important for vetting out constructability
issues while also ensuring the designer stays on task. The research did not conclude the
most productive frequency for design reviews through the design administration process.

e The research concluded that it is best to have a single source of contact through a design
manager which is important for reducing cost and time growth.

e The research determined a disconnect in the use of BIM in design administration as it

appears to increase the timely delivery of design documents.

Limitations

The study was conducted with design administration in commercial DB projects in mind.

The survey sample was limited to contractors, designers, design-builders, owners, and

www.manaraa.com



75

subcontractors in the Dallas / Fort Worth area of Texas. As such, it results cannot be immediately
generalized to the universe of DB projects. While the research could be applied to a similar
scope of projects, there are still regional issues within DB design administration that need further

analysis.

No attempt was made to apply the framework to DB projects other than commercial
buildings as it was beyond the scope of the research. Again, the framework was intended to be
generic and may provide a starting point for developing a similar framework for non-commercial

buildings and heavy civil/industrial DB projects.

Framework

From the above research, a framework for design administration was developed to
illustrate the points of conclusion. See Figure 5.1 for a flowchart highlight the tools derived from
the research that ensure minimal scope creep in design administration in DB projects. For
instance, “establishing owner expectations” intersected at all three research instruments;
therefore, proving its significance in design administration. Hosting a successful owner
expectations meeting before the design begins will set the foundation for the design
administration and thereby reduce scope creep risks later. All of the ‘best practices” shown in the
flow chart allow for successful design administration. The research concluded that by
incorporating these “workshops” and “meetings” into the design administration process, the risk

of scope creep is greatly reduced.

www.manaraa.com



Partnering Workshop
between Designer and Contractar

Contractor Involvement

Market Conditions
Material Prices
Equipment Prices
Labor Rates
Constructability

76

Project Conception

Client Engages
Design-Builder

Owner Expectations
Meeting

Design

Budget

Schedule

Buzinezss Madel
Programme

Outline Specification

Design Begins

| FeasibilityStudies |

| Schematic Documents |

Design Review and Pricing

| Conceptual Documents |

Design Review and Pricing

| Design Documents |

Design Review and Pricing

| Construction Documents |

Figure 5.1 Design Administration Framework

Partnering Workshop
between DB Team and Owner

Appoint Design Manager
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CHAPTER 6

CONTRIBUTIONS AND RECOMMENDATIONS

Contributions

The study of literature on previous research in the field of design administration in DB
projects illustrated important design administration tools for reducing cost and time growth and
scope creep in DB projects. The above research emphasizes relationships, trust, communication
and the flow of information in design administration. While the research concluded similar “best
practices” as found in some of the literature thereby reinforcing the conclusions in the literature,

many other important positions on the topic of design administration were reached.

e Communicating and understanding the owner’s expectations in the initial stages
of the design is crucial for reducing the risk of design changes and scope creep in
the future. This is best accomplished by having a meeting with the owner to
establish the expectations and project programme early before the design

advances too far.

Recommendations for Future Research

With the previous methodology and data in mind, the following are suggested for further

research:
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e The research included a survey sample of respondents in the Dallas / Fort Worth area. It
is recommended that future survey extend across the United States to encompass a larger
pool of DB opinions of best practices in design administration.

e The research included a wide variety of factors that make design administration
successful. It is recommended to conduct more in depth research on the individual
factors to determine what makes them a useful tool in design administration. For
instance, “establishing owner expectations” concluded to reduce the risk of scope creep.
It would be valuable to determine what specific items need to be effectively
communicated to ensure the owner’s needs and wants are met throughout the design
process. A meeting agenda could possibly be developed from the research results.

e The research concluded the effectiveness of design reviews to minimize cost and time
growth in the design administration process. Still, the research is inconclusive of the
productive amount of design reviews necessary in design administration. It is
recommended to complete research that may help set a standard for design review
frequency in design administration.

e The research concluded a divide in the value of BIM in design; whereas previous notions
agreed BIM to be an efficient tool in the design process. It is recommended to conduct

future research regarding the use of BIM in design and its effectiveness.
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Accurate Production of Construction x x x x x x » 7
Documents
Project Stakeholder Involvemennt b % X X X o3 X 7
Early Contractor Involvemnent X X X X % x x X X x 10
—umm_mmj..m.u.__i (Cortractor Connpetency! x x % % x x 6
and Experience
(Client Cornpetency and Experience X X 2
Inforenal (ower-the-shoulder) Diesigr
N X X 2
Reviews
Internal Design Reviews % X X X X x x
Project Stakeholder Dlesign Review:s X X X X X
Appointing a Design Manager X x X X X X x x
Ensure Coordination throughiowt Project x 12 X X i o 5
Efficient Information Management X x X

Establish Standard Communication
Process

Building Infarmation Modeling (BIM) x x
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APPENDIX C
SURVEY DATA

Survey Questionnaire

Introduction

1. Location:

2. My organization is:

An owner

A design professional

A builder

A design-builder

A construction manager

3. Organization Type:

Public Agency

Private Company

4. What capabilities does your organization have? Please check all that apply.

In-house design

In-house construction

In-house contract administration

Design-Build Experience

5. Which project delivery methods other than design-bid-build have you used before?
Please check all that apply.

Design-Build

Construction Manager as Agent

Construction Manager at Risk

6. Do you have previous design-build experience?

Yes

No

7. How many years and in how many projects have you used design-build?

Design-Build Years

Design-Build Projects

8. In what sectors have you used the design-build delivery method?

Public Only

Private Only
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Both

Not Applicable

9. If you have used design-build for public projects, please specify which type. Please
check all public project types that apply.

Federal Projects

State Projects

Other Projects

Not Applicable

10. On what type of projects have you used design-build? Please check all that apply.

Commercial

Industrial

Heavy-Highway

Residential

Other

Not Applicable

11. If you are an owner, which are the reasons why you have used design build?
If you are not an owner, which of the following reasons do you believe owners cite

Innovation

Cost savings

Early cost establishment

Reduced schedule

Qualifications- based selection of both the designer and the builder

Single entity responsible for design and construction

Builder involvement in the design process

Enhance quality

Best value selection

12. Please rank the following reasons for selecting design-build in order of importance,
1 being the most important.

Innovation

Cost savings

Early cost establishment

Reduced schedule

Qualification- based selection of both the designer and the builder

Single entity responsible for design and construction

Builder involvement in the design process
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Enhance quality

Best value selection

13. When a Request for Qualifications is published, which do you think are the key
items to successfully make it to the short list? Please rank them in order of

importance, 1 being the most important.

Key personnel experience

Management plan

Relative experience

Design/Technical approach

Past performance on projects with similar scope

Schedule

Subcontracting plan

14. Which do you think are the key items to successfully respond to an RFP and win the
project? Please rank them in order of importance, 1 being the most important.

Price

Technical/ Design approach

Qualifications

Schedule

Management plans

15. How much weight is assigned to price in the design-build method?

0%

10%

25%

50%

75%

16. Indicate your level of agreement with the
following statements regarding design
administration goals in design-build projects by
checking the appropriate box.

Disagree

Strongly Disagree

Neutral

Agree Strongly
Agree

Managing Cost Growth

Construction cost growth can be minimized by active
collaboration between the designer and the contractor’s
preconstruction staff during the preparation of the design
documents.

Construction cost growth can be minimized by timely
review and approval by the owner of design documents.

Construction cost growth can be minimized by the early
contractor budget input to the designer regarding contract
proposal price constraints.
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Construction cost growth decreases as the number of
contractor design reviews increase.

Construction cost growth decreases as the number of
owner design reviews increase.

Construction cost growth decreases as the amount of time
to complete the design increases.

17. Please describe any other factors that may affect
cost growth in design build projects.

Managing Schedule Growth

18. Indicate your level of agreement with the
following statements regarding design
administration goals in design-build projects by
checking the appropriate box.

Strongly Disagree | Neutral | Agree Strongly
Disagree Agree

Construction time growth can be minimized by active
collaboration between the designer and the contractor’s
preconstruction staff during the preparation of the design
documents.

Construction time growth can be minimized by timely
review and approval by the owner of design documents.

Construction time growth can be minimized by the early
contractor budget input to the designer regarding contract
proposal price constraints.

Construction time growth decreases as the number of
contractor design reviews increase.

Construction time growth decreases as the number of
owner design reviews increase.

Construction time growth decreases as the amount of time
to complete the design increases.

19. Please describe any other factors that may affect
time growth in design build projects.

Managing Scope Creep Risk

20. Indicate your level of agreement with the
following statements regarding design
administration goals in design-build projects by
checking the appropriate box.

Strongly Disagree | Neutral | Agree Strongly
Disagree Agree

Scope creep risk increases as the level of specific design
information in the RFP decreases.

Scope creep risk increases as the timeliness of contractor
constructability reviews decreases.

Scope creep risk increases as contractor budget input to
the designer regarding contract proposal price constraints
decreases.

Scope creep risk increases as the number of contractor
design reviews decreases.
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Scope creep risk increases as the number of owner design
reviews increase.

Scope creep risk increases as the amount of time to
complete the design increases.

21. Please describe any other factors that may affect
scope creep in design build projects.

Stakeholder Design Input

22. Indicate your level of agreement with the
following statements regarding design
administration goals in design-build projects by
checking the appropriate box.

Strongly Disagree | Neutral | Agree Strongly
Disagree Agree

Early contractor participation is important in design
administration for design-build projects.

Periodic informal (over-the-shoulder) design reviews are
important for design administration for design-build
projects.

Appointing a single individual on the design-builder’s
preconstruction staff as the design manager improves the
quality of the final design documents.

Appointing a single individual on the design-builder’s
preconstruction staff as the design manager reduces
construction cost growth.

Appointing a single individual on the design-builder’s
preconstruction staff as the design manager reduces
project time growth.

Appointing a single individual on the design-builder’s
preconstruction staff as the design manager reduces scope
creep risk.

Building information modeling (BIM) improves the
quality of the final design documents.

BIM reduces construction cost growth.

BIM reduces project time growth

BIM reduces scope creep risk.

Expectations and Relationships

23. Indicate your level of agreement with the
following statements regarding design
administration goals in design-build projects by
checking the appropriate box.

Strongly Disagree | Neutral | Agree Strongly
Disagree Agree

Early establishment of owner project expectations is
important in design administration for design-build
projects.

Early establishment of the design-build team’s project
expectations is important in design administration for
design-build projects.

A post-award design charrette adds value to the design
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administration process.

Establishing a standardized method for technical
communication and documentation is important in design
administration for design-build projects.

Setting up digital communications tools such as FTP sites,
drop boxes, etc. adds value to the design administration
process.

A cohesive team is important in design administration for
design-build projects.

A formal partnering workshop adds value to the
relationships between members of the design-build team
and the owner’s team.

Developing dispute/disagreement escalation ladder
between the owner’s design review team and the design-
build team adds value to the design administration
process.

Developing an internal DB team dispute/ disagreement
escalation ladder adds value to the design administration
process.

24. Please list any other factors that are important in
design administration for design build projects.

Design Reviews

25. Indicate the your opinion of the frequency at
which the following events should occur during
design administration to ensure a final design that
meets DB contract scope, cost, and schedule
requirements.

Never

Weekly

Bi-
weekly

Monthly | At the end
of each
design

phase

Owner criteria compliance checks

Building code analysis and reviews

Constructability reviews

Design peer reviews

Design standard checks

Informal/over-the-shoulder reviews of design in progress
with the owner

Informal/over-the-shoulder reviews of design in progress
with the contractor

Trade subconsultant involvement in the design review
process

Material/equipment supplier involvement in the design
review process
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Survey Response Matrix

4566840491
4565633619
4562581418
45607 07 997
4557526846
4555087 458
4554276682
455427 2893

u
o
=
=
=
o
L=
=3
L
=

RespondentID

4554011515
455207 4601
4550806394
4550063914
45497 49542

1 What is your location? DAL FTW DAL DAL DAL DAL DAL DAL DFW DAL DAL DFW DAL DAL

2 My organization is: Dsg
n

Ow
DEr Dsgn Eldr DBr DEBr Eldr DBr DBr  EBldr 'ne Dsgn  Bldr Eldr

3 My organization type is &
Public Agency 1
Private Company 1 1 1 1 1 1 1 1 1 1 1 1 1

4 What capabilities does your organization

have? Please check all that apply
In-house design 1 1 1 1 1 1 1 1 1
In-house construction 1
In-house contract administration 1 1 1 1 1 1 1 1 1 1 1

5 Which project delivery methods other than

design-bid-build have you used before?

Please check all that apply.
Design-Build 1 1 1 1 1 1 1 1 1 1 1
CMA 1
Caonstruction Manager at Risk 1 1 1 1 1 1 1 1 1

& Do you have previous design-build

experience?

7 How many years and in how many projects

have you used the design-build method?
Mumber of design-build years
Mumber of design-build projects

8 In what sectars have you the design-build?
Public Only
Private Only 1 1 1 1 1
Both 1 1 1 1 1 1
Mot Applicable 1

9 If you have used design-build for public

projects, please specify which type. Please

check all public project types that apply.
Federal Projects 1 1 1 1 1
State Projects 1 1 1 1
MA 1 1 1 1 1
Other [please specify} 1

10 On what type of projects have you used

design-build? Please check all that apply.
Commercial 1 1 1 1 1 1 1 1 1 1
Industrial 1
Heavy-Highway
Residential
Mot Applicable 1
Other [please specify} 1 1 1

[
[y
[y
[
[
(=
(=
[y
(=
(=

[
[
[
[
[

12§ 1 15 16 13 20 0 2 15

8 M
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11 If you are an owner, which are the reasons
why you have used design build? If you are
not an owner, which of the following
reasons do you believe owners cite when
choosing to use design-build?

Innovation

Cost savings

Early cost establishment

Reduced schedule

Qualification-based selection of both the
designer and the builder

Single entity responsible for design and
canstruction

Builder involvement in the design process
Enhance quality

Best value selection

12 Please rank the following reasons for
selecting design-build in order of
importance, 1 being the most important.

Innovation

Cost savings

Early cost establishment

Reduced schedule

Qualification-based selection of both the
designer and the builder

Single entity responsible for design and
construction

Euilder involvement in the design process
Enhance quality

Best value selection

13 When a Request for Qualifications is
publizhed, which do you think are the key
items to successfully make it to the short list?
Please rank them in erder of importance, 1
being the mest important.

Key personnel experience

Management plan

Relative experience

Design/Technical approach

Past performance on projects with similar
Schedule

Subcontracting plan

14 'Which do you think are the key tems to
successfully respond to an RFP and win the
project? Please rank them in order of
importance, 1 being the most important.

Price
Technical / Design approach
Qualifications
Schedule
Management plans
15 How much weight is assigned to price in
the design-build method?
0%
10%
25%%
50%
75%
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1= Strongly Disagree 2= Disagree 3=I'~inuhd 4 = Agree 5 = Strongly Agree

16

Construction cost growth can be
minimized by active collaboration
between the designer and the 5 4 5 5 5 5 5 5 5 5 3 5
contractor's preconstruction staff during
the preparation of the design documents,
Construction cost growth can be
minimized by timely review and approval 5 4 4 4 4 5 3 3 4 4 2 5
by the owner of design documents,
Construction cost growth can be
minimized by the early contractor budget

input to the designer regarding contract 3 3 4 5 5 3 > 4 5 5 4 >

proposal price constraints,

Construction cost growth decreases as

the number of contractor design reviews | 4 2 2 4 4 2 4 4 4 3 4 5

increase,

Construction cost gluwth_ decl@ses as 4 3 2 4 4 3 3 3 4 3 3 5

the number of owner design reviews

Construction cost growth goes down as

the amount of time to complete the 4 3 24 4 2 3 4 2 2 2 3
17 Please describe any other factors that may REF REF REF REF REF

affect cost growth in design build projects.
13

Construction time growth can be
minimized by active collaboration
between the designer and the 5 4 4 4 5 4 4 4 4 4 4 5
contractor's preconstruction staff during
the preparation of the design documents,
Construction time growth can be
minimized by timely review and approval 5 4 2 5 5 4 5 4 5 4 2 5
by the owner of design documents,
Construction time growth can be
minimized by the early contractor budget
input to the designer regarding contract
proposal price constraints,
Construction time growth decreases as
the number of contractor design reviews | 4 3 4 4 4 E 4 3 3 3 E 5
increase,
Construction time growth decreases as
the number of owner design reviews 4 3 2 4 4 3 4 3 3 3 2 5
increase,
Construction time growth decreases as
the amount of time to complete the 4 3 2 4 4 2 2 2 3 4 3 5
design increases.,
19 Please describe any other factors that may
affect time growth in design build projects.

REF REF REF

www.manharaa.com




95

Scope creep risk increases as the level of
specific design information in the RFP
decreases.

Scope creep risk increases as the
timeliness of contractor constructability
reviews decreases.,

Scope creep risk increases as contractor
budget input to the designer regarding
contract proposal price constraints
decreases.

Scope creep risk increases as the number
of contractor design reviews decreases,
Scope creep risk increases as the number
of owner design reviews increase,

Scope creep risk increases as the amount
of time to complete the design increases.
Please describe any other factors that may
affect scope creep in design build
projects,

Early contractor participation is important
in design administration for design-build
projects,

Periodic informal (over-the-shoulder}
design reviews are important for design
administration for design-build projects.
Appointing a single individual on the
design-builder’s preconstruction staff as
the design manager improves the

quality of the final design documents,
Appointing a single individual on the
design-builder's preconstruction staff as
the design manager reduces construction
cost growth,

Appointing a single individual on the
design-builder’s preconstruction staff as
the design manager reduces project time
growth,

Appointing a single individual on the
design-builder’s preconstruction staff as
the design manager reduces scope creep
risk,

Building information modeling [BIM)
improves the quality of the final design
documents,

EIM reduces construction cost growth,
EIM reduces project time growth,

EIM reduces scope creep risk.

e

w

-+

w

w

%]

REF

w

2 5
2 5
4 5
4 5
3 5
2 5
4 5
3 5
3 5
3 5
2 5
4 5
4 5
4 3
4 3
4 3
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Early establishment of owner project
expectations is important in design 5 4 4 5 5 5 5 4 5 4 5
administration for design-build projects.
Early establishment of the design-build
team's project expectations is important
in design administration for design-build
projects

A post-award design charrette adds value
to the design administration process.
Establishing a standardized method for
technical communication and
documentation is important in design
administration for design-build projects,
Setting up digital communications tools
such as FTP sites, drop boles, etc, adds
value to the design administration for
design-build projects,

A cohesive team is important in design
administration for design-build projects,
A formal partnering workshop adds value
to the relationships between members of
the design-build team and the owner's
team.

Developing disputement escalation
ladder between the owner's design
review team and the design-build team
adds value to the design administration
Developing an internal design-build team
dispute/ disagreement escalation ladder
adds value to the design administration
process.

24 Please list any other factors that are
important in design administration for REF
design build projects.
1= Mever 2= Weekly 3 =Bi-Weekly 4 =4nthly 5 =Atthe 5 of each design phase

Owner criteria compliance checks 2 4 4 4 4 5 2 5 3 5
Building code analysis and reviews 3 5 3 4 4 5 5 5 5 5
Constructability reviews 2 4 3 3 4 5 4 4 3 5
Design peer reviews 4 4 5 4 5 5 5 5 5 5
Design standard checks 4 5 5 3 4 3 5 5 3 5
]nfurrmafl.l’u'lrer-the-shil:lulder reviews of P 3 3 3 4 3 3 3 3 4
design in progress with the owner
Informal/over-the-shoulder reviews of

2 3 2 3 4 3 2 3 3 4
design in progress with the contractor
Tlatlie subl:.unsullanl invalvement in the P 3 3 3 4 3 g 4 4 g
design review process
.N'latenali’e.qmpm?nt supplier involvement 3 3 3 3 4 5 5 4 4 5
inthe design review process
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1=Yes 2=No

4549395142
4549377533
4549715910
4549148753
4547973223
4547834412
4547764781
4547750502
45477 44463
45477 40698
4547618292
4544906457
4544875422
4538702297

RespondentID

1 What is your location? DFW DAL DAL HOU DAL ATL FTW DAL HOU DAL FTW FTW DAL DAL
2 ization is: Ow
My organization Is: '"e DEr DEr DBr DBr DEr Dsgn Bldr DBr Bldr Bldr DBr DBr DEr
3 My organization type is a:
Public Agency 1
Private Company 1 1 1 1 1 1 1 1 1 1 1 1 1
4 What capabilities does your organization
have? Please check all that apply
In-house design 1 1 1 1 1 1 1 1 1 1 1
In-house construction 1 1 1
In-house contract administration 1 1 1 1 1 1 1 1 1 1
5 Which project delivery methods other than
design-bid-build have you used before?
Please check all that apply.

[
[
[
[
[
[
[
[
[
[
[

Design-Build 1 1 1 1 1 1 1 1 1
CMA 1 1 1 1
Construction Manager at Risk 1 1 1 1 1 1 1
6 . R
Do rqu have previous design-build 1 1 1 1 1 1 1 1 1 1 1
experience?

T How many years and in how many projects
have you used the design-build method?
Mumber of design-build years 70 3 15 15 15 10 25
Mumber of design-build projects 1000 3 35 40 145 4 3 20 20 500
8 Inwhat sectors have you the design-build?
Public Only 1
Private Only 1 1 1 1 1 1
Both 1 1 1 1
Mot Applicable
9 If you have used design-build for public
projects, please specify which type. Please
check all public project types that apply.
Federal Projects 1 1 1
State Projects 1 1
MA 1 1 1 1 1 1
Other [please specify)
10 On what type of projects have you used
design-build? Please check all that apply.
Commercial 1 1 1 1 1 1 1 1 1 1 1
Industrial 1 1 1
Heavy-Highway
Residential 1 1
Mot Applicable
Other [please specify) 1

%]
[
%]
[
un
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11 If you are an owner, which are the reasons

why you have used design build? If you are

not an owner, which of the following

reasons do you believe owners cite when

choosing to use design-build?

Innovation 1 1 1 1
Cost savings 1 1 1 1 1 1 1
Early cast establishment 1 1 1 1 1 1 1 1
Reduced schedule 1 1 1 1 1 1 1
Qualification-based selection of both the
designer and the builder 1 1 : : : ! 1
Single en'.clty responsible for design and 1 1 1 1 1 1 1
construction
Builder invalvement in the design process 1 1 1 1 1 1 1
Enhance quality 1 1 1 1 1 1 1
Best value selection 1 1 1 1 1 1

12 Please rank the following reasons for

selecting design-build in aorder of

importance, 1 being the most important.

Innovation ] 5 8 5 5 [ 3 & 3 ]
Cost savings 5 (] 5 3 1 1 1 1 1 1 ]
Early cost establishment ] 1 2 2 2 3 2 2 8 [ 3
Reduced schedule ] 2 3 [ 3 3 4 7 2 4
Quallllﬂcatmn-based .selectmn of both the 7 4 4 7 4 3 g & 5 g g
designer and the builder

Single er11.:|t1r responsible for design and 3 3 1 4 6 8 5 g 3 3
construction

Builder invalvement in the design process 2 7 9 1 7 7 q 2 4 5
Enhance quality 4 5 7 Fi] 8 7 3 7
Best value selection 1 g [ g 9 4 & 4 7 1

13 When a Reguest for Qualifications is

published, which do you think are the key

tems to succezsfully make it to the short list?

Please rank them in order of impertance, 1

being the most important.

Key personnel experience 1 2 1 4 3 2 3 4 1 5 1
Management plan 7 4 4 5 7 4 5 5 & [ 5
Relative experience 2 3 3 2 2 3 2 7 2 2 3
Design/Technical approach 4 5 2 3 [ 5 4 1 5 3 4
Past performance on projects with similar 3 1 [ 1 1 [ 1 3 3 1 2
Schedule (] (] 5 ] 5 1 3 2 4 4 ]
Subcontracting plan 5 7 7 7 4 7 7 -] 7 7 7
14 Which do you think are the key items to

successfully respond to an RFP and win the

project? Please rank them in order of

importance, 1 being the most important.

Price 3 2 2 1 2 1 1 3 1 1 3
Technical / Design approach 2 4 3 3 3 4 3 1 4 4 2
Cualifications 1 1 1 2 1 3 2 2 3 3 1
Schedule 4 5 4 5 4 2 4 4 2 2 4
Management plans 5 3 5 4 5 5 5 5 5 5 5

15 How much weight is assigned to price in
the design-build method?
0%
10%
25% 1 1 1
50% 1 1 1 1
75% 1 1 1 1
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Construction cost growth can be
minimized by active collabaration
between the designer and the 5 5 5 4 5 5 5 5 4 5 5
contractor's preconstruction staff during
the preparation of the design documents.
Construction cost growth can be
minimized by timely review and approval 5 3 5 5 5 5 4 5 5 5 5
by the owner of design documents.
Construction cost growth can be
minimized by the early contractor budget

input to the designer regarding contract 3 4 > 3 3 > 4 > 3 4 >
proposal price constraints.
Construction cost growth decreases as
the number of contractor design reviews 2 4 3 5 4 5 3 5 3 4 4
increase,
Construction cost growth decreases as
the number of uwgm design reviews 2 3 3 3 4 > 3 3 3 3 4
Construction cost growth goes down as

2 1 2 1 4 5 4 5 3 2 3

the amount of time to complete the

17 Please describe any other factors that may
affect cost growth in design build projects.
18

REF REF REF REF

Construction time growth can be
minimized by active collaboration
between the designer and the 5 5 4 5 5 5 4 5 4 4 5
contractor's preconstruction staff during
the preparation of the design documents.
Construction time growth can be
minimized by timely review and approval 5 4 5 5 5 5 4 5 4 5 5
by the owner of design documents.
Construction time growth can be
minimized by the early contractor budget
input to the designer regarding contract
proposal price constraints,
Construction time growth decreases as
the number of contractor design reviews 3 4 2 5 4 5 4 5 3 4 4
increase,
Construction time growth decreases as
the number of owner design reviews 3 3 2 3 4 5 4 5 3 2 4
increase,
Construction time growth decreases as
the amount of time to complete the 1 3 3 2 4 5 4 5 3 1 4
design increases.
19 Please describe any other factors that may
affect time growth in design build projects.

REF REF
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Scope creep risk increases as the level of

specific design information in the RFP 4 4 4 5 2 4 4 5 4 5
decreases.

Scope creep risk increases as the

timeliness of contractor constructability 4 5 5 4 3 4 5 5 4

reviews decreases.
Scope creep risk increases as contractor
budget input to the designer regarding

3 4 5 5 4 4 4 5 5 5

contract proposal price constraints
decreases.
Scope creep risk |.nclea5fes as the number 5 4 N 5 N 5 4 5 5 5
of contractor design reviews decreases.
S isk i th b

COpe creep r.|s |ncl.ease.s as the number 3 3 N 4 3 5 3 3 3 4
of owner design reviews increase.
S isk i th t

tuPe creep risk increases a_s gamuun 3 4 5 4 3 5 3 3 3 3
of time to complete the design increases.

21 Please describe any other factors that may

affect scope creep in design build REF

projects.

Early contractor participation is important
in design administration for design-build 5 5 5 5 5 5 4 5 5 5
projects,

Periodic informal (over-the-shoulder}
design reviews are important for design 5 5 5 5 4 4 4 5 5 5
administration for design-build projects,
Appointing a single individual on the
design-builder's preconstruction staff as
the design manager improves the

quality of the final design documents.
Appaointing a single individual on the
design-builder’s preconstruction staff as
the design manager reduces construction
cost growth.

Appointing a single individual on the
design-builder's preconstruction staff as
the design manager reduces project time
growth,

Appointing a single individual on the
design-builder’s preconstruction staff as
the design manager reduces scope creep
risk,

Building information modeling (BIM)
improves the quality of the final design 5 5 5 3 4 4 4 3 4 5
documents,
BIM reduces construction cost growth, 5 5 3 3 4 3 4 3 3 5
EIM reduces project time growth.
EIM reduces scope creep risk, E 5 3 3 4 E E 3 3 5

w
w
w
w
3
w
"]
w
w
w
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Early establishment of owner project
expectations is important in design 5 5 5 5 5 4 4 5 5 5
administration for design-build projects.
Early establishment of the design-build
team's project expectations is important
in design administration for design-build
projects

A post-award design charrette adds value
to the design administration process.
Establishing a standardized method for
technical communication and
documentation is important in design
administration for design-build projects,
Setting up digital communications tools
such as FTP sites, drop boles, etc, adds
value to the design administration far
design-build prajects,

A cohesive team is important in design
administration for design-build projects,
A formal partnering workshop adds value
to the relationships between members of
the design-build team and the owner's
team.

Developing disputement escalation
ladder between the owner's design
review team and the design-build team
adds value to the design administration
Developing an internal design-build team
dispute/ disagreement escalation ladder
adds value to the design administration
process,

24 Please list any other factors that are
impaortant in design administration for REF
design build projects.
1= Never 2=Weekly 3 = Bi-Weekly 4 =4nthly 5 =Atthe 5 of each design phase

25

Owner criteria compliance checks
Building code analysis and reviews
Constructability reviews

Diesign peer reviews

Design standard checks
Informal/over-the-shoulder reviews of
design in progress with the owner
Informal/over-the-shaoulder reviews of
design in progress with the contractor
Trade subconsultant invalvement in the
design review process
Material/equipment supplier involvement
in the design review process
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i
i
1
i
i
i
1

4538421975
453817 47 25
4538004253
4537860208
4537789114
4537366387
4537151395
4537128123
4537121686
4537117 295
4537078601
4537048641
4536959613
447 467 1180

RespondentID

1 What is your location? DAL DAL DAL DAL DAL DAL DAL DFW DEN DAL DAL DAL DAL DF
2 My organization is:

DBr CM  EBldr DBr CM  DBr DBEr DEBr DBr Dsgn DEBr  Eldr DEr Eldr

3 My organization type is a
Public Agency
Private Company 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 What capabilities does your organization
have? Please check all that apply
In-house design 1 1 1 1 1 1 1 1 1 1 1 1 1
In-house construction 1 1 1 1
In-house contract administration 1 1 1 1 1 1 1 1 1 1
5 Which project delivery methods other than
design-bid-build have you used before?
Please check all that apply.

[
-
-
[
[
-
[
[
[
[

Design-Build 1 1 1 1 1 1 1 1 1 1 1
CMA 1 1 1
Construction Manager at Risk 1 1 1 1 1 1 1 1 1 1 1
6 D hav i design-build
o yqu e previous design-buil 1 1 1 1 1 1 3 1 1 3 1 1
experience?

7 How many years and in how many projects
hawve you used the design-build method?

Mumber of design-build years 2 2 10 16 1 5 7 2 2 1] 2 40

Mumber of design-build projects 1 1 12 7 3 4 1 1 1 1] 1 25
8 In what sectors have you the design-build?

Public Only

Private Only 1 1 1 1 1 1 1 1 1 1

Both 1 1

Mot Applicable
9 If you have used design-build for public
projects, please specify which type. Please
check all public project types that apply.
Federal Projects 1
State Projects
MNA 1 1 1 1 1 1 1 1 1
Other [please specify] 1
10 On what type of projects have you used
design-build? Please check all that apply.
Commercial 1 1 1 1 1 1 1 1 1 1 1
Industrial 1 1
Heavy-Highway
Residential
Mot Applicable
Other [please specify] 1
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11 If you are an owner, which are the reasons
why you have used design build? If you are
nat an owner, which of the following
reasons do you believe owners cite when
choosing to use design-build?

Innovation 1 1

Cost savings 1 1 1 1
Early cost establishment 1 1 1 1 1 1 1
Reduced schedule 1 1 1 1 1
Qualification-based selection of both the 1 1
designer and the builder

Single enFlty responsible for design and 1 1 1 1 1
construction

Builder involvement in the design process 1 1 1 1 1 1
Enhance quality 1 1 1

Best value selection 1 1 1 1

12 Please rank the following reasons for
selecting design-build in order of
importance, 1 being the most important.

Innovation ] ] 3 7 2 9 7 1 9
Cost savings 5 2 4 5 ] 3 3 9 1
Early cost establishment 2 3 2 5 4 3 5 2 2 5
Reduced schedule 7 1 1 & 9 1 3 3 2
Qualification-based selection of both the
designer and the builder 3 3 6 8 7 6 ? 4 !
Single enFlty responsible for design and 4 g g 3 5 4 4 5 3
canstruction
Builder involvement in the design process 1 4 1 2 2 1 8 [ [ 4
Enhance quality 8 7 ] 1 4 7 3 7 8
Best value selection 9 8 3 7 9 5 2 1 1 [
13 When a Reguest for Qualifications is

published, which do you think are the key

items to successfully make it to the short list?

Please rank them in order of importance, 1

being the most important.
Key personnel experience 3 1 1 5 E] 2 5 4 2 2
Management plan 5 2 5 4 5 3 [ 3 5 5
Relative experience 2 3 2 3 1 4 1 5 4 4
Design/Technical approach 7 4 [ ] 4 5 2 2 3 3
Past performance on projects with similar scope 1 5 3 2 2 1 3 1 1 1
Schedule 4 ] 4 1 [ [ 4 & &
Subcontracting plan [ 7 7 7 7 7 7 7 7 7

14 Which do you think are the key items to
successfully respond to an RFP and win the
project? Please rank them in order of
impertance, 1 being the most important.

Price 2 2 3 1 1 2 1 2 1 1 3
Technical / Design approach 5 5 5 4 4 3 2 4 3 3 2
Qualifications 1 1 1 2 2 1 4 1 4 2 1
Schedule 4 3 4 3 3 4 3 3 2 4 4
Management plans 3 4 2 5 5 5 5 5 5 5 5

15 How much weight is assigned to price in
the design-build method?
0%
10% 1
25% 1 1
50% 1 1 1 1 1
75% 1 1 1
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1= Strongly Disagree 2= Disagree 3=Hlem|ﬂ 4 = Agree 5 = Strongly Agree

16

Construction cost growth can be
minimized by active collaboration
between the designer and the 5 4 5 5 5
contractor's preconstruction staff during
the preparation of the design documents.
Construction cost growth can be
minimized by timely review and approval 4 4 5 3 4
by the owner of design documents.
Construction cost growth can be
minimized by the early contractor budget
input to the designer regarding contract
proposal price constraints,

Construction cost growth decreases as
the number of contractor design reviews 4 4 4 4 3
increase,

Construction cost growth decreases as
the number of owner design reviews
Construction cost growth goes down as
the amount of time to complete the

17 Please describe any other factors that may
affect cost growth in design build projects.

Construction time growth can be
minimized by active collaboration
between the designer and the E 4 5 4 4
contractor's preconstruction staff during
the preparation of the design documents.
Construction time growth can be
minimized by timely review and approval 5 5 5 3 5
by the owner of design documents.
Construction time growth can be
minimized by the early contractor budget
input to the designer regarding contract
proposal price constraints,
Construction time growth decreases as
the number of contractor design reviews E 4 4 4 2
increase,
Construction time growth decreases as
the number of owner design reviews 3 4 4 3 2
increase,
Construction time growth decreases as
the amount of time to complete the 2 4 3 4 3
design increases.
19 Please describe any other factors that may
affect time growth in design build projects,

REF

5 4 5
54 4
5 54
4 1

2 4 3
4 3 3

REF

5 4 05
5 5 5
5 3 5
4 3 3
3 3 3
5 4 3
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Scope creep risk increases as the level of
specific design information in the RFP
decreases,

Scope creep risk increases as the
timeliness of contractor constructability
reviews decreases.

Scope creep risk increases as contractor
budget input to the designer regarding
contract proposal price constraints
decreases,

Scope creep risk increases as the number
of contractor design reviews decreases,
Scope creep risk increases as the number
of owner design reviews increase,

Scope creep risk increases as the amount
of time to complete the design increases,
Please describe any other factors that may
affect scope creep in design build
projects.

Early contractor participation is important
in design administration for design-build
projects.

Periodic informal [over-the-shoulder)
design reviews are important for design
administration for design-build projects,
Appointing a single individual on the
design-builder's preconstruction staff as
the design manager improves the

quality of the final design documents.
Appointing a single individual on the
design-builder's preconstruction staff as
the design manager reduces construction
cost growth.

Appointing a single individual on the
design-builder's preconstruction staff as
the design manager reduces project time
growth,

Appointing a single individual on the
design-builder's preconstruction staff as
the design manager reduces scope creep
risk,

Building information modeling (BIM)
improves the quality of the final design
daocuments,

EIM reduces construction cost growth.
EIM reduces project time growth.

BIM reduces scope creep risk.

w

w

w

w

un

un

(0]

5 4 1
5 4 1
4 3 1
4 3 1
3 3 1
4 2 1
5 4 1
5 4 1
5 5 1
5 5 1
5 2 1
5 5 1
5 5 1
5 3 1
5 4 1
5 2 1
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Early establishment of owner project
expectations is important in design 4 5 5 5 5 5 5 5 4
administration for design-build projects.
Early establishment of the design-build
team's project expectations is important
in design administration for design-build
projects
A post-award design charrette adds value
to the design administration process.
Establishing a standardized method for
technical communication and
documentation is important in design
administration for design-build projects.
Setting up digital communications tools
such as FTP sites, drop boles, etc. adds
value to the design administration for
design-build prajects,
A cohesive team is important in design
administration for design-build projects.
A formal partnering workshop adds value
to the relationships between members of
the design-build team and the owner's
team,
Developing disputement escalation
ladder between the owner's design
review team and the design-build team
adds value to the design administration
Developing an internal design-build team
dispute/ disagreement escalation ladder
adds value to the design administration
process.

24 Please list any other factors that are

important in design administration for

design build projects.

1= Never 2= Weekly 3 = Bi-Weekly 4 = 4nthly

5 =At the 5 of each design phase

Owner criteria compliance checks 3 3 4 5 3 5 5 2 2
Building code analysis and reviews 3 4 5 4 5 4 5 2 2
Constructability reviews 3 2 5 4 4 2 5 2 3
Design peer reviews E 4 5 3 5 5 5 E E
Design standard checks 3 3 5 4 4 4 5 2 3
]nfr..tlmall,i’mu-the-sht.:ulder reviews of 3 3 3 N 4 5 5 3 3
design in progress with the owner

]nfn.lrmall.fmer-the-shl.:lulder reviews of 3 3 3 4 3 2 " 3 2
design in progress with the contractor

Tlal:_le suhc_unsultant involvement in the 3 4 5 5 3 2 N 3 3
design review process

lhl'latenali’e.qmpm?nt supplier invalvement 3 5 1 5 3 5 4 3 4
inthe design review process
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Survey Comments from Respondents

4569507085 4566340451 4562581418 4580707957 4555087458 4554276682

- 7 = - 7 =
m m m m m m
= = = = = =
StartDate o W ™ n ™ ™
9 Ifyou have used design-
build for public projects,
please specify which type.
Pleasze check all public
project types that apply.
COther [pleaze specify) Airport
10 Onwhat type of projects
have you used design-
build? Please check all that
apply.
Cther [please specify) Entertainment Institutional Institutional
and dining cligntzin
pavilion for non- Higher-Ed,
profit Secondary Ed,
organization. Churchand
faith-baszed
groups, Mot for
profit
healthcare,
17 Pleaze describe anyother Scopeincreasze Market Desired dezign
factors that may affect cost conditions. quality by
growth in design build Labeor and Onwner, and
projects. materials cost  establishing
and availability what that is.
19 Pleasze describe any other Market Changesto
factors that may affect conditions. design and late
time growth in design build Labor and owner input.
projects. materials Changesin
availability design where
price
significantly
hastochange,

causingteam
to move back
several steps.
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4560063914 | 4549277533 4545148753 4547834412 | 4547750502
- - 7 - =
- - - - -
StartDate ™ - = = =
9 Ifyou have used design-
build for public projects,
please specify which type.
Please check all public
project types that apply.
Cther [please specify)
13 Onwhat type of projects
have you used design-
build? Please check all that
apply.
Cther [please specify) Medical
17 Pleasedescribe anyother Designers Timely owner | The mostimportant factor is Material price
factors that may affect cost padding decisions. market conditions. The owner fluctuations;
growth indesign build documents. needs to listen to the design changes
projects. contractor and subcontractors
input a2z it relates to making
decizions oncertain design
and/or materials to avoid
locking in pricing for materials
with key suppliers. This will
prevent unnecessary cost
increases due to energy
surcharges or premiums due
toan increase of activity in the
market. Subcontractors are in
constant contact with key
material suppliers and
therefore will know about
upcoming price increases well
inadvance.
19 Please describe any other Dresign changes
factors that may affect
time growth in design build
projects.
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4544806457 4537151385 4537128123 4536959613
7 = 7 =
StartDate B i e i
9 Ifyou have used design-
build far public projects,
please specify which type.
Please check all public
project types that apply.
Cther [please specify) Charter school
10 Onwhat type of projects
have you used design-
build? Please check all that
apply.
Cther [please specify) Charter school
17 Flease describe anyother Costgrowth, decreasewvery much  Review time Growth during
factors that may affect cost depends on the Owner. S5ome doesn't equal a construction
growth in design build Onwner's want everything for free,  lower price. for lack of
projects. some understand the market Normally complete
better. Owner design reviews may people find construction
or may not affect cost growth more cost the details during
because of this. Contractor review maore time they design.

meetings, in my experience, help  are givento
keepthe design in checkwith costs review

and tend to be more effective in

controlling cost growth by

"guiding" the design team through

the design by checking price on

materials used.
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19 Please describe any other

21

24

factors that may affect
time growth in design build
projects.

Please describe any other
factors that may affect
scope creep in design build
projects.

Please list any other
factors that are important
in design administration

for design build projects.

Construction time depends a lot
on the materials used in the
project. Products with longer lead
times will affect duration of the
project. Contractor meetings with
the design team can "guide" these
decisions to meet the schedule
desired by the Owner. In my
experience, Owner meetings do
not reduce the construction time,
and infact, tend to increase the
schedules because of lack of
timely decision making. Again,
Onwiner experience with Design-
Build processes make a difference
in cost and time.

The amount of time a design takes
to complete may simply be
extended due to cost control
methods or cost increases
incurred by the construction
market. Escalation can obvigusly
affect cost. Effective pricing early
inthe design process however can
take these costs into account
which will reduce design durations
which allow prices to be "locked
in" contractually sooner which
manages cost by eliminating
escalation factors.

Effective communication there is
between the design team, the
contractor and the Owner is
critical to success of the project.
The better you can define this
process and assign
responsibilities and expectations
of all parties, the better the
chances of success of the project.
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Importance Index Analysis

1 2 3 N 5 5 7 8 9 Total | Score | cOuEnoy| Severity | Impor
Qi1 Q12 Index
Innovation 0.0357 0.0357 0.1071 0 0.1071 0.1429 0.1071 0.25 0.2143 5750% | 3389% | 1072042
1 1 3 0 3 4 3 7 6 28 35
Cost savings 0.2759 0.1379 0.069 0.0345 01724 0.1034 0.0345 0.1034 0.069 sae2% | 6589% | 3862407
8 4 2 1 5 3 1 3 2 29 593
Early cost establishment 01 64 02 00333 | 0.1333 |6.0667 0058 | 00333 10 6397% | 75.56% |52.11067
3 12 6 1 4 2 1 1 a 30 68
Reduced schedule 0.2069 01724 01724 0.069 0 01724 0.069 00345 01034 s897% | es80% | 4544357
6 5 5 2 0 5 2 1 3 29 593
Qualification-based selection of both the designer and the builder 60645 | 00323 0.0968 0.1935 | 00645 16,129 0.1985 | 00645 [0.1613 4138% | 4878% |20.18424
2 1 3 6 2 4 6 2 5 31 439
- - . N N 0.0714 0.0357 0.2143 0.1786 0.1429 00714 0.0714 0.0714 0.1429
Single entity responsible for design and construction 5517% | 55.56% 3085
2 1 6 5 4 2 2 2 4 28 5
Builder involvement in the design process 01533 32 00667 0.1333 1 |64333 0.3 | 00333 |0.0667 6552% | 62.56% | 409864
4 6 2 4 3 4 4 1 2 30 563
0.0357 00357 0.1071 0.1786 01071 0 0.25 02857 0
Enhance quality 4483% | 4767% | 2136897
1 1 3 5 3 0 7 8 0 28 429
Best value selection 0.1724 00345 0.089 0.1379 0.1379 01379 0.068 0069 01724 s483% | saa4% | 2240748
5 1 2 4 4 4 2 2 5 29 49

Managing Cost Growth Analysis

Indicate your 1 of agr t with the following statements regarding

design administration goals in design-buid projects by checking the Sronol  picagree Neutral | Agree | NOn9V qop  Weighted
appropriate box. Disagree Agree Avg
Construction cost growth can be minimized by active collaboration 0.00% 0.,00% 2.86% 20.00% 77.14% 35 4,74
between the designer and the contractor's preconstruction staff 0 0 1 7 7

during the preparation of the design documents.

Construction cost growth can be minimized by the early contractor 0.00% 0.005% 5.57% 25.71% 65.71% 35 4,57
budget input to the designer regarding contract proposal price a 0 3 g 3

constraints,

Construction cost growth can be minimized by timely review and 0.00% 2586% 14,29% 37.14% 45.71% 35 4.26
approval by the owner of design documents. i} 1 5 13 16

Coqstructipn cqst growth decreases as the number of contractor 0.00% 14.71% 14.71% 52.94% 17.65% 35 3.74
design reviews increase, fi] 5 5 18 [

Copstru;tion cost growth decreases as the number of owner design 0.00% 22.86% 34,79% 28.57% 14.29% 35 3.34
reviews increase, i} a 12 10 5

Construction cost growth goes down as the amount of time to 5.71% 25.71% 25.71% 28.57% 14,79% 35 3.20
complete the design increases. 2 9 9 10 5

Managing Time Growth Analysis
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design administration goals in design-build projects by checking the strongly Disagree | Meutral Agree Strangly Total Weighted
appropriate box. Disagree Agree Avg
Construction time growth <an be minimized by timely review and 0,00% 5.71% 2.86% 25.71% 65.71% 35 4.51
approval by the owner of design documents. 0 7 1 g 3
Construction time growth can be minimized by active collaboration 0.,00% 0.00% 2.86% 54,43%, 45.71% 35 4,43
between the designer and the contractor’s preconstruction staff 0 0 1 18 16
during the preparation of the design documents.
Construction time growth can be minimized by the early contractor 0,00% 2.86% 11.43% 40.00% 45.71% 35 4.29
budget input to the designer regarding contract proposal price

: 0 1 4 14 16
constraints.
Coqstructi_on time growth decreases as the number of contractor 0.00% 5. 71% 37.14% 42,86% 14.29% 35 366
design reviews increase, 0 2 13 15 5
Copstru;tion time growth decreases as the number of owner design 0,00% 17.14% 40,00% 31.43% 11.43% 35 3.37
reviews increase, 0 [ 14 11 4
Construction timt_z grqwth goes down as the amount of time ta 5.71% 17.17% 2571% 34,29% 17.14% 35 340
complete the design increases. 2 [ 9 12 [

Managing Scope Creep Growth Analysis
Indicate your level of agr t with the follewing statements regarding :
design administration goals in design-build projects by checking the Strongly Disagree  Meutral Agree Strongly Total  Weighted
appropriate box. Disagree Agree Avg
Scope creep risk increases as the number of contractor design reviews 2.94% B.52% 5.52% 47 06% 32,35% 34 3.97
decreases, 1 3 3 16 11
Scope creep risk increases as the level of specific design information in 5.85% B.52% 5.58% 47 06% 32,35% 34 3.01
the RFP decreases, 2 3 2 16 11
Scope creep risk increases as contractor budget input to the designer 6.06% 6.06% 15.15% 36.36% 36.36% 33 391
regarding contract proposal price constraints decreases,
2 2 5 12 12

Scope creep r.isk ingreases as the timeliness of contractor 9,09% 5.06% 18.18% 39.39% 27.27% 33 3.70
constructability reviews decreases, 3 7 [ 13 9
Scope creep risk increases as the amount of time to complete the 2.94% 26.47% 20.59% 35.29% 14.71% 34 332
design increases. 1 9 7 12 5
Scope creep risk increases as the number of owner design reviews 3.82% 17.655% 29.41% 35.29% 5.82% 34 318
increase. 3 [ 10 12 3

Stakeholder Design Input Analysis
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Si.:ronghr Disagree Meutral Agree strangly Total Weighted
Disagree Agree Avg
Early contractor participation is important in design administration for 3.23% 0.00% 3,23% 25.81% 67.74% 31 4,55
design-build projects. 1 0 1 ] bl
Periodic informal (over-the-shoulder) design reviews are important for 3.23% 0.00% 9,68% 32.26% 54,845 31 4,35
design administration for design-build projects. 1 0 3 10 17
Appointing a single individual on the design-builder's 3.23% 3.23% 16.13% 29.03% 48.39% Eil 416
preconstruction staff as the design manager reduces construction cost 1 1 5 q i5
growth.
Appointing a single individual on the design-builder’'s 3.23% 3.23% 16.13% 29.03% 48,309 31 4,16
preconstruction staff as the design manager reduces scope creep risk, 1 1 5 g 15
Building information modeling (BIM) improves the quality of the final 3.13% 3.13% M EE% 2513% 43,75% 32 4,06
design documents, 1 1 7 g 14
Appointing a single individual on the design-builder's 9.65% 3.23% 12.90% 25.51% 48.39% 3 4,00
preconstruction staff as the design manager improves the quality of 3 1 4 8 15
the final design documents.
Appointing a single individual on the design-builder's 3.23% 12.90% 29.03% 22.58% 32.26% £l 3.68
preconstruction staff as the design manager reduces project time 1 1 q 7 10
growth,
BIM reduces construction cost growth, 3.13% 6,259 46.88% 12.50% 31.25% 32 3.63
1 2 15 4 10
BIM reduces project time growth. 3.13% 313% 50.00% 15.63% 28.13% 32 363
1 1 16 5 9
BIM reduces scope creep risk. 3.13% 9.38% 46.88% 15.63% 25.00% 32 3.50
1 3 15 5 3

Expectations and Relationships Analysis
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Indicate your level of agreement with the following statements regarding _

design goals in design-build projects by checking the strangly Disagree  MNeutral Agree strongly Total Weighted

appropriate box. Disagree Agree Avg

A cohesive team is important in design administration for design-build]  goo% 0.00% 3.45% 17.24% 79.31% 29 4.76

projects, 0 0 1 5 FE

Early establishment of owner project expectations is important in 0.00% 0.00% 0.00% 26.67% 73.33% 30 4,73

design administration for design-build projects. 0 0 0 F] 27

Early establishment of the design-build team’s project expectations is 0.00% 0.00% 0.00% 40.00% 60.00% 30 4.60

impaortant in design administration for design-build projects 0 0 0 12 1%

Establishing a standardized method for technical communication and 0.00% 0.00% 3.33% 43.33% 53.33% 30 4,50

documentation is important in design administration for design-build 0 0 1 13 16

projects,

Aformal partnering workshop adds value to the relationships 0.00% 0.,00% &.67% 46.67% 16.67% 30 4,40

between members of the design-build team and the owner's team. o 0 2 14 14

A post-award design charrette adds value to the design 0.00% 0.,00% 10.00% 43.33% 16.67% 30 4,37

administration process, o 0 3 13 14

Setting up digital communications tools such as FTP sites, drop boxes, 0.00% 0.,00% 16.67% 36.67% 46.67% 30 4,30

etc, adds value to the design administration for design-build projects, o 0 5 11 14

Developing dispute/disagreement escalation ladder between the 0.00% 0.,00% 33.33% 43.33% 33.33% 30 4,10

owner's design review team and the design-build team adds value to o 0 7 13 10

the design administration process.

Developing an internal design-build team dispute/ disagreement

escalation ladder adds value to the design administration process. 0.00% 0.00% 30.00% 30.00% 40.00% 30 410
1] 0 9 9 12

Design Reviews Analysis

Indicate the your opinion of the frequency at which the following End of

events should occur during design administration to ensure a final MNever Weekl Bi-Weekl Month Desian Total Weighted

design that meets DB contract scope, cost, and schedule v v v Pha?e Avg

requirements,

Building code analysis and reviews 0.00% 5.90% 17.24% 34.45% 41.38% 29 410
1} 2 5 10 12

Design peer reviews 0.00% 0.00% 34.458% 24.14% 41.38% 29 4.07
4] 4] 10 7 12

Design standard checks 0.00% 6.90% 41.38% 27.59% 24.14% 9 3.69
4] 2 12 8 7

Material/equipment supplier invalvement in the design review process

3.45% 13.79% 20.69% 37.93% 24.14% 29 3.66

1 4 [ 11 7

Owner criteria compliance checks 0.00% 24.14% 20.69% 27.59% 27.59% 9 3.59
4] 7 [ 8 3

Constructability reviews 0.00% 17.24% 34.48% 27.59% 20.69% 29 3.52
4] 5 10 8 [

Trade subconsultant invalvement in the design review process 0.,00% 37.59% 24.14% 31.03% 17.24%, 29 3.38
i} 8 7 9 5

Infarmal/over-the-shoulder reviews of design in progress with the 0.00% 20,69% 51.72% 20.69% 5.90% 29 3.14

awner 1} [ 15 6 2

Infarmal/over-the-shoulder reviews of design in progress with the 0.00% 37.93% 41.38% 17.24% 3.45% 29 2.86

contractor 0 11 12 5 1
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Managing Cost Growth Variance between Demographics

16. Cost

Growth 156.1 16.2 163 16.4 15.5 164
Owner Mean Score 2 2.00 4.50 300 3.00 3.00 200
Dsgn Mean Score 4 4.25 375 4,25 3.50 3.00 3.00
DEr Mean Score 19 4749 432 468 395 3.58 311
CM Mean Score 2 4.50 4,00 5.00 3.50 2.00 4.50
Bldr Mean Score 8 4,88 438 4.25 3.57 3.13 3.50
Variance btw Owner and Dsgn 075 075 075 -0.50 0.00 -1.00
Variance btw Owner and DBr 0.21 013 032 -0.95 -0.58 -1.11
Variance btw Owner and CM 0.50 0.50 0.00 -0.50 0.00 -2.50
Variance btw Owner and Bldr 0.13 013 075 -0.57 -0.13 -1.50
Variance btw Dsgn and DBr -0.54 -0.57 -0.43 -0.45 -0.58 -0.11
Variance btw Dsgn and CM -0.25 -0.25 075 0.00 0.00 -1.50
Variance btw Dsgn and Bldr -0.63 063 0.00 -0.07 -0.13 -0.50
Variance btw DBr and Ch 0.29 032 -0.32 0.45 0.58 -1.39
Variance btw DBr and Bldr -0.09 -0.0a 043 0.38 0.45 -0.39
Variance btw CM and Bldr -0.38 -0.38 075 -0.07 -0.13 1.00

Managing Time Growth Variance between Demographics

18. Time

Growth 181 18.2 183 154 18.5 1586
Cwner Mean Score 4.50 500 4.50 3.00 3.00 2.00
Dsgn Mean Score 4,25 375 375 3.50 3.25 375
DEr Mean Score 4.47 468 4,26 379 347 347
M Mean Score 4,00 300 4,50 3.00 300 3.50
Bldr Mean Score 4,50 4,25 4,50 375 3.38 3.38
Variance btw COwner and Dsgn 0.25 1.25 075 -0.30 -0.25 -1.75
Variance btw Owner and DEBr 003 0.32 0.24 -0.79 -0.47 -1.47
Variance btw Owner and Ch 0.50 0.00 0.00 0.00 0.00 -1.50
Variance btw Owner and Bldr 0.00 075 0.00 -0.75 -0.38 -1.38
Variance btw Dsgn and DEr -0.22 -0.93 -0.51 -0.29 -0.22 0.28
Variance btw Dsgn and Ch 0.25 -1.25 073 0.50 0.25 0.25
Variance btw Dsgn and Bldr -0.25 -0.50 075 -0.25 -0.13 0.38
Variance btw DBr and Ci 047 0.32 -0.24 079 047 -0.03
Variance btw DBr and Bldr -0.03 0.43 -0.24 0.04 0.10 0.10
Variance btw CM and Bldr -0.50 075 0.00 0.75 -0.38 0.13
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Managing Scope Creep Variance between Demographics

20. Scopel 202 203 204 205 206
Creep
Owner Mean Score 4.00 4,00 4,00 4,50 3.00 3.50
Dsgn Mean Score 3.00 2.50 3.33 3.75 3.50 3.25
DEr Mean Score 4,00 4.06 417 4,22 3.28 3.50
Ch Mean Score 4.00 2.50 2.50 3.00 2.50 3.00
Bldr Mean Scaore 4,13 375 3.88 363 2.00 3.00
Variance btw Owner and Dsgn 1.00 1.50 0.687 075 -0.50 0.25
Variance btw Owner and DBr 0.00 -0.06 -0.17 0.28 -0.28 0.00
Variance btw Owner and CM 0.00 1.50 1.50 1.50 0.50 0.50
Variance btw Owner and Bldr -0.13 0.25 013 0.88 0.00 0.50
Variance btw Dsgn and DBr -1.00 -1.56 -0.83 -0.47 0.22 -0.25
Variance btw Dsgn and CM -1.00 0.00 0.83 075 1.00 0.25
Variance btw Dsgn and Bldr -1.13 -1.25 -0.54 0.13 0.50 0.25
Variance btw DBr and CM 0.00 1.56 167 1.22 078 0.50
Variance btw DBr and Bldr -0.13 031 0.29 060 0.28 0.50
Variance btw CM and Bldr -0.13 -1.25 -1.38 -0.63 -0.50 0.00

Expectations and Relationships Variance between Demographics

22_ Expsctations 221 | 222 | 223 | 224 | 225 | 226 | 227 | 228 | 220 2291
Owner Mean Score 500 500 5.00 5.00 5.00 5.00 400 4.00 4.00 3.50
Dsgn Mean Score 433 333 367 367 3.00 400 367 333 333 333
DBr Mean Score 471 459 424 465 3.88 453 441 3.94 388 394
CM Mean Score 500 450 450 3.50 400 400 450 400 4.00 300
Bldr Mean Score 413 413 338 338 3.25 338 338 2.8 3.00 275
Variance btw Owner and Dsgn 067 167 1.33 1.33 2.00 1.00 0.33 067 067 017
Variance btw Owner and DBr 0.29 0.41 076 035 112 047 -0.41 0.06 0.12 -0.44
Variance btw Owner and CM 0.00 0.50 0.50 1.50 1.00 1.00 -0.50 0.00 0.00 0.50
Variance btw Owner and Bldr 0.88 0.8 163 163 175 163 063 113 100 075
Variance btw Dsgn and DBr -0.37 -1.25 -0.57 -0.98 -0.88 -0.53 -075 -061 -0.55 -061
Variance btw Dsgn and CM -0.67 -1.17 -0.83 0.17 -1.00 0.00 -0.83 -0.67 -0.67 033
Variance btw Dsgn and Bldr 021 -0.79 0.29 0.29 -0.25 063 029 0.46 033 0.58
Variance btw DBr and CM -0.29 0.09 -0.26 115 -0.12 053 -0.09 -0.06 -0.12 094
Variance btw DBr and Bldr 0.58 0.46 0.5 127 063 115 104 107 0.8 119
Variance btw CM and Bldr 0.8 038 113 0.13 075 063 113 113 100 0.25
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Stakeholder Design Input Variance between Demographics

23 Stakeholder 231 | 232 | 233 | 234 | 235 | 236 | 237 | 2 239
Owner Mean 5core 5.00 4,50 5.00 4,00 3.50 5.00 4,50 4,50 4,00
Dsgn Mean Score 4.00 4.00 4,33 4,00 3.67 4.67 4.00 3.00 3.00
DEr Mean 5core 4.88 4,76 4,53 471 4.41 4,82 465 4.35 4.47
Ch Mean Score 5.00 4.50 3.50 4,00 4.50 4.50 3.50 3.50 3.00
Bldr Mean Score 4,50 4,50 4.00 4.50 4.50 4.67 4.17 4.00 4.00
Variance btw Owner and Dsgn 1.00 0.50 0.67 0.00 -0.17 033 0.50 1.50 1.00
Variance btw Owner and DBr 0.12 -0.26 0.47 071 -0.91 0.18 -0.15 0.15 047
Variance btw Owner and CM 0.00 0.00 1.50 0.00 -1.00 0.50 1.00 1.00 1.00
Variance btw Owner and Bldr 0.50 0.00 1.00 -0.50 -1.00 0.33 0.33 0.50 0.00
Variance btw Dsgn and DBr -0.88 -0.76 -0.20 -0.71 -0.75 -0.16 -0.65 -1.35 -1.47
Variance btw Dsgn and CM -1.00 -0.50 083 0.00 -0.83 0.17 0.50 -0.50 0.00
Variance btw Dsgn and Bldr -0.50 -0.50 0.33 -0.50 -0.83 0.00 -0.17 -1.00 -1.00
Variance btw DBr and CM -0.12 0.26 103 071 -0.09 0.32 115 083 1.47
Variance btw DBr and Bldr 0.38 0.26 0.53 0.21 -0.09 0.16 0.48 0.35 0.47
Variance btw CM and Eldr 0.50 0.00 0,50 0,50 0.00 017 067 -0.50 -1.00
Design Reviews Variance between Demographics
25, Design Reviews 251 | 252 | 253 | 254 | 255 | 258 | 257 258 259
QOwner Mean Score 5.00 5.00 5.00 3.00 3.00 200 2.00 4,00 4,00
Dsgn Mean Score 3.67 5.00 4.00 467 4.00 3.33 3.67 3.67 3.67
DEr Mean Score 331 4.13 3.44 4.06 3.59 3.06 2,65 3.00 341
CM Mean Score 4,00 4,00 4,00 3.50 3.50 3.50 3.50 4,50 5.00
Bldr Mean Score 460 4.20 4.00 417 440 3.33 3.20 3.83 3.83
Wariance btw Owner and Dsgn 133 0.00 1.00 -1.67 -1.00 -1.33 -1.67 033 033
Wariance btw Owner and DBr 169 0.88 1.56 -1.06 -0.59 -1.06 -0.65 1.00 0.59
Variance btw Owner and CM 1.00 1.00 1.00 -0.50 -0.50 -1.50 -1.50 -0.50 -1.00
Wariance btw Owner and Bldr 0.40 0.80 1.00 -1.17 -1.40 -1.33 -1.20 0.17 0.17
Wariance btw Dsgn and DBr 0.35 0.88 0.56 061 041 0.27 1.02 067 0.25
Variance btw Dsgn and CM -0.33 1.00 0.00 117 0.50 -0.17 0.17 -0.83 -1.33
Variance btw Dsgn and Bldr -0.93 0.80 0.00 0.30 -0.40 0.00 0.47 -0.17 -0.17
Wariance btw DBr and Ch -0.69 0.13 -0.56 0.56 0.09 -0.44 -0.85 -1.50 -1.59
Variance btw DBr and Bldr -1.29 -0.08 -0.56 -0.11 -0.81 -0.27 -0.55 -0.83 -0.42
Variance btw CM and Bldr -0.60 -0.20 0.00 -0.67 -0.90 0.17 0.30 067 1.17
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APPENDIX D
STRUCTURED INTERVIEWS

Structured Interview Questionnaire

CONDITIONS: This interview can either be conducted in person or via telephone. The following
protocol shall be followed during its administration:

1. The interview appointment will be set with the interviewee,

2. One day prior to the interview, a follow-up message with the questionnaire attached will
be sent to confirm the date and time of the interview.

3. The interviewer will set the stage with a brief introduction that emphasizes the purpose of
the research, the type of information expected to be collected, and the ground rules for
the interview.

4. Once the interviewee indicates that they understand the process at hand, the interview

will commence.

The interviewer will read each question then ask the interviewee to respond.

6. Each question contains a specific response that must be obtained before moving to the
next question. Once that response is obtained, the interviewer can record as text
additional cogent information that may have been discussed by the interviewees in
working their way to the specific response.

7. Upon conclusion of the interview, the interviewer will ask the interviewees if they have
additional information that they would like to contribute and record those answers as text.

8. The interviewer will assemble a clean copy of the final interview results and return them
to the interviewee for verification.

e
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I. General Information:
1. Date and Time:
March 9, 2016 at 5:00 pm
2. City and state in which the respondent is employed:
Dallas, Texas
3. Company:
JE Dunn; Project Manager
4. What type of organization do you work for?
[ ]Owner [ ] Design Professional [ ] Builder [ ] Design-Builder
[X] Construction Manager [ ] Other; Please describe:

5. Public or Private:
Private
6. Number of professional design/construction staff:
1500 in company, 80 in Dallas
7. What capabilities does your organization have? Please check all that apply.
[ ] In-house design XIn-house construction [X] In-house contract administration
8. Average annual volume:
In Dallas — $100 million
9. Average annual number of projects:
In Dallas — 6 per year
10. Project monetary size range:
$1 million up to $100 million
11. Average monetary size of a typical project:
$20 million
I1. Design-Build Experience:
12. Do you have previous design-build experience?
X Yes [ ]No
13. How many projects have you used design-build?
Three (3) projects

14. In what sectors have you used the design-build delivery method?
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[ ] Public Only [ ] Private Only X Both [ |NA
Two (2) private, One (1) hybrid (municipality)

15. If you have used design-build for public projects, please specify which type. Please check
all public project types that apply.

[ ] Federal [ ] State [X] Other, please specify: Municipality [ ] NA
16. On what type of projects have you used design-build? Please check all that apply.

X Commercial [ ] Industrial [ | Heavy Highway [ | Residential
X] Other; Please describe: Education, hospitality, and office [ ]NA

I11. Design Administration in Design-Build:

1. In your design-build experience, please describe the primary cause of cost growth in
projects.

Not understanding the owner expectations / Not ensuring we get owner
expectations correct before we go to GMP.

Not managing deadline of design timetable — more cost is associated with more
schedule/time.

la. How can it be mitigated?

Use an outline specification to clarify the owner’s expectations.  Utilize target
value design. Such as: What’s driving the project?

Things can be missed in the outline spec, so communication with what the owner
wants is important.

Partnering session (team building) — use a day-long organized meeting to
understand each other, get to know owner, what does he/she want, what is he
trying to maximize.

2. In your design-build experience, please describe the primary cause of schedule growth in
projects.

Owner or designer not meeting deadlines. Construction Manager is only one
motivated by time during the delivery of a project (unless the owner is being
pushed by client).

2a. How can it be mitigated?

In my current project, we are ahead of schedule and it did not grow because I
managed our owner by giving him clear deadlines and holding him accountable at
deadlines. I call it “healthy accountability.”
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3. In your design-build experience, please describe the primary cause of scope creep in
projects.

Similar to cost growth.
3a. How can it be mitigated?

Checking in/design reviews — helps the designer stay focused and on target. Keep
a healthy level of communication with design team is also important to keep
designer on task.

Open communication.

Construction managers are often looked at by owners as design managers, then
we get in trouble for design creep.

4. Survey says: Construction cost, time growth, and scope creep risk decreases as the
amount of time to complete the design increases.

Literature says: Timely and accurate production documents results in a successful design-
build project (success = meets budget, schedule, and quality requirements).

What motivators / factors aid in timely and accurate production of construction
documents?

Maybe fee... more money. The most important thing to most architects is the
quality of design, and wanting to give as much influence and ability to affect in
the final project. Prestige is as important as profit.

The more time an architect has to draw, the more creative and more things they
will include that is not within the design intent.

4a. Design level of completion is subjective. Do you have recommendations how to make
the levels of design (schematic, conceptual, design development, and construction) more
concrete?

I would like to get away from use of “percentage complete” in design altogether.

5. Do you have experience working with a design manager? What are the pros and cons?

No; I would challenge the idea of having it on a design build project. A program
manager would be qualified as a design manager.

6. Survey says: Early establishment of owner and design-build team’s project expectations
is important in design administration for design-build projects.

A post-award design charrette adds value to the design administration process.

Literature says: An early establishment of roles and responsibilities aids in the design
administration process.

In your experience or in your company, what are the best practices for starting a design-
build project? Do you have a set of guidelines to follow?
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Fundamentally, a partnering session is a good start. There is often an inherent
dysfunction between construction manager and designer. Set expectations.

There are pros and cons to have a more soft, squishy meeting (no agenda) than a
more structured meeting.

It’s better to build a personal relationship, than business relationship. Building a
relationship outside of the confines of the project and respecting the roles of the
team. By emphasizing what is important to other people and learning it will let
you help him (designer) accomplish his goal. And that helps him (designer) help
you.

7. Design reviews with stakeholders, contractors, and subs are important in mitigating cost
growth, time growth, and scope creep risk.

What is your opinion on the frequency of design reviews? When is it productive? When
is it not?

It’s contingent of type of projects. There is value to a structured review with client
and team. If it’s a one year design schedule, once a month is good. But if the
design schedule is shorter such as NTP to CDs schedule is 3 months, it is hard to
meet a lot of times.

Set targeted meetings then have entire team do a drawing flip to call out issues.
Check-in in points are good to make sure within bumpers of what owner wants.
DB team needs to be within walk step of each other.

Additional comments:

Trying to get into agreement stage (i.e. what is the budget) is the hard part. I’ve had less
trouble maintaining budget than maintaining schedule.
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I. General Information:

1. Date and Time:

March 10, 2016 at 5:25 pm

2. City and state in which the respondent is employed:

Dallas, TX
3. Company:

Trammell Crow Company
4. What type of organization do you work for?

X] Owner [_] Design Professional [ | Builder [ ] Design-Builder
[ ] Construction Manager [X|Other; Please describe: Commercial Developer
5. Public or Private:

Public
6. Number of professional design/construction staff:

Six (6) locally (DFW) but considerably more among the fourteen (14) offices nationwide.
7. What capabilities does your organization have? Please check all that apply.

[ ] In-house design [ | In-house construction [X] In-house contract administration
8. Average annual volume:

National #1 development company in 2015, $6.7 billion worth of projects in process,
approximately 140 projects

$2.8 billion in offices, $1.7 billion in industrial, $1.3 billion in multi-family, $900
million in miscellaneous projects
9. Average annual number of projects:

Depends on supply and demand
10. Project monetary size range:

Roughly $20 to $300 million plus our project values typically refer to total
development costs of which hard costs generally represent 65% - 80% depending
upon land value, commission structure, etc.

11. Average monetary size of a typical project:

Varies dramatically by product type and deal specifics
I1. Design-Build Experience:
12. Do you have previous design-build experience?
[ ]Yes X No
“Design-Build cuts me out.”

13. How many projects have you used design-build?
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NA

14. In what sectors have you used the design-build delivery method?

[ ] Public Only [_] Private Only [ | Both [X] NA

15. If you have used design-build for public projects, please specify which type. Please check
all public project types that apply.

[]Federal [ | State [ | Other, please specify: X NA
16. On what type of projects have you used design-build? Please check all that apply.
[ ] Commercial [_] Industrial [ ] Heavy Highway[ | Residential
[ ] Other; Please describe: X] NA
I1I. Design Administration in Design-Build:

1. In your design-build experience, please describe the primary cause of cost growth in
projects.

a. Owner decision making
b. Design ambition
c. Lack of coordination and communication as it relates to constructability

la. How can it be mitigated?

a. Mitigated by a single-source contact. Regardless of delivery model, there needs to
be clear chain of command and hierarchy of communication. You can’t have 50
people talking to each other.

b. Architects like to draw pretty things and expensive things. Have to keep them on
task.

c. There should be on-going dialogue between design and construction team.

No matter how much technology improves, you can never replace human
interface. You have to have people talk to each other.

2. In your design-build experience, please describe the primary cause of schedule growth in
projects.

Again, owner decision-making.
2a. How can it be mitigated?

Architect has to know what expectations are. Set expectation of the design vision
early — What’s the business model behind it? Who are you competing with?
What’s the cost structure? You don’t always want to show budget in the
beginning because it can go up from there.
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Then following through from an accountability perspective. You need to afford
the designer an appropriate amount of time to do job, but they need to be
accountable to do it.

3. In your design-build experience, please describe the primary cause of scope creep in
projects.

a. Owner decision making
b. Owner ambitions
c. Design autonomy

3a. How can it be mitigated?

4. Survey says: Construction cost, time growth, and scope creep risk decreases as the
amount of time to complete the design increases.

Literature says: Timely and accurate production documents results in a successful design-
build project (success = meets budget, schedule, and quality requirements).

What motivators / factors aid in timely and accurate production of construction
documents?

The more time you give them (architects) to design, the more bad things happen.
Time isn’t used productively because it gives them more time to make decisions
that aren’t value based.

“What else can we add? This would be great!”
Communicate throughout the design and assess what they are drawing.

Hold the designer accountable. Give the designer an understanding of their role in
context to the overall team and delivering their expectations in association with
the business model. Must meet timetables.

4a. Design level of completion is subjective. Do you have recommendations how to make the
levels of design more concrete?

It gets gray between conceptual to DD. I have seen matrixes that show what the
design should show. The owner relies on contractor help you understand what’s
going on in the levels of design.

Ensure the level of definition in continuity with the scope definition, but details
are becoming better enhanced.

Use contractor as a meter to know how good the drawings are. Use the contractor
as a fire alarm to let him know the architect isn’t doing a good job.

People that are accountable, highly-qualified, and can communicate will bring
success to a project.

5. Do you have experience working with a design manager? What are the pros and cons?

Refer to above with have one go-to person. Single source contact is good.
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Cons- Inherent stress on the individual. While the goal is to make everyone
happy, but sometimes has to play the bad cop.

6. Survey says: Early establishment of owner and design-build team’s project expectations
is important in design administration for design-build projects.

A post-award design charrette adds value to the design administration process.

Literature says: An early establishment of roles and responsibilities aids in the design
administration process.

In your experience or in your company, what are the best practices for starting a design-
build project? Do you have a set of guidelines to follow?

Must have a good business model in place. What are we building? Do we have the
right budget? Fundamentally, a sound business model and appropriate budget
should be set in the beginning.

Surrounding yourself with qualified people—that’s why we go with select bid
lists. We go with firms that we have good relationships with and good experiences
with to have a good level of trust.

Talking with contractors for feedback on typical costs and schedule implications
of an evolving projects.

7. Design reviews with stakeholders, contractors, and subs are important in mitigating cost
growth, time growth, and scope creep risk.

What is your opinion on the frequency of design reviews? When is it productive? When
is it not?

Best a design milestones —

If you have to redirect during the design, then you may want to add intermediate
design reviews.

The more complex, the more incremental milestones.

Beyond that, set up artificial milestones depending on complexity. Make time for
some breakout sessions that may affect cost or schedule later one.

Additional comments:

DB is better for projects where owner isn’t as experienced at managing themselves.
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I. General Information:

1. Date and Time:
March 11, 2016 at 10:02 am

2. City and state in which the respondent is employed:
Dallas, TX

3. Company:

dba The Beck Group. Ownership is HCBeck, Ltd. and architecture practice is
under Beck Architecture, LLC

4. What type of organization do you work for?
[ ] Owner [ ] Design Professional [ ] Builder &Design—Builder
[ ] Construction Manager [ ] Other; Please describe:
5. Public or Private:
Private
6. Number of professional design/construction staff:
Approximately 730
7. What capabilities does your organization have? Please check all that apply.
X] In-house design [X] In-house construction [X] In-house contract administration
8. Average annual volume:
$1.3 billion
9. Average annual number of projects:
Unsure
10. Project monetary size range:
$15 million to $350 million
11. Average monetary size of a typical project:
$20-25 million
I1. Design-Build Experience:

12. Do you have previous design-build experience?

X Yes [ ] No

13. How many projects have you used design-build?

Hundreds

www.manaraa.com



128

14. In what sectors have you used the design-build delivery method?

[ ] Public Only [ ] Private Only XBoth [ ]NA

15. If you have used design-build for public projects, please specify which type. Please check
all public project types that apply.

DX Federal [X] State [ ] Other, please specify: [ INA
16. On what type of projects have you used design-build? Please check all that apply.

DJCommercial [ ] Industrial [ ] Heavy Highway [X]Residential
DOther; Please describe: Healthcare, Faith-based and Higher-Ed [ ] NA

I11. Design Administration in Design-Build:

1. In your design-build experience, please describe the primary cause of cost growth in
projects.

Cost growth for us, on our internally managed design-build projects, occurs when
the owner adds to the program scope or starts the project without a clear definition
of the expected or desired outcomes. This could be through ignorance on the
owner’s part or a willful avoidance of doing what needs to be done to make things
clear.

Cost growth from a client’s perspective is different than on contractor side. Our
company puts together a “GMP” at schematic level, though it’s not called a GMP.
As a DBer, we know when something is supposed to be in the project. We deliver
a true price over a fable price delivered by a competitor. We try to anticipate what
the owner wants as much as possible at the front end, but sometimes owner
changes throughout the design.

la. How can it be mitigated?

We specify and mandate A/E/C/Owner expectation meetings at the outset of
every project, before design even begins.

2. In your design-build experience, please describe the primary cause of schedule growth in
projects.

Schedule growth for us only occurs from uncontrollable factors outside Beck’s
contractual control. Unknown conditions, owner changes, lack of good sub-
contractor agreements early in process.

Owner can be his own worst enemy. If owner is driven by time and needs the
project delivered by a certain date, we can help him get there with sacrifices, and
he may not like that. Owners want the best of everything, but with the best of
everything we can’t meet schedule. There is a balance between cost, schedule,
and quality.

2a. How can it be mitigated?
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Early planning and early purchasing to prevent time growth. Committing early to
subs helps too.

3. In your design-build experience, please describe the primary cause of scope creep in
projects.

Same as cost growth, scope creep drives price.
3a. How can it be mitigated?

4. Survey says: Construction cost, time growth, and scope creep risk decreases as the
amount of time to complete the design increases.

Literature says: Timely and accurate production documents results in a successful design-
build project (success = meets budget, schedule, and quality requirements).

What motivators / factors aid in timely and accurate production of construction
documents?

Internally, fee for design is 5%, and construction fee is 3%, we try to get 15%
profit, we need more man hours to produce accurate documents. It saves errors.
Decreases cost because less uncertainty.

Owners aren’t sophisticated enough to know acceptability of level of drawings.

Jobs for architects are more demanding, BIM allows us to do more but it takes
more time.

Motivators: Pride in design. Accountability to be better than competitor.
Withholding pay, would start fighting relationships.

Get involved early in the design process. Establish common expectations and
goals, and get into a detailed discussion what is needed, and try to help architect
be more efficient.

When arch doesn’t have a relationship with contractor, they don’t care about level
of drawings.

4a. Design level of completion is subjective. Do you have recommendations how to make the
levels of design more concrete?

Not all architects put out same level of drawings, BIM has changed a lot of things
and make things more set. For instance, before BIM, we could easily draft a detail
requested by the contractor. But with BIM, we have to build the whole model
before being able to extract details. Developing drawings is different. It blends
into 30, 60, 90%. Architects are producing less because BIM is requiring them to
put info where they don’t have time to put.

Our company has evolved a process where we must be co-located, a construction
manager needs to be involved from the beginning and working with the design. —
integrated project leader (he makes sure schedule is being met on design side).
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The construction manager helps designer push out design by suggesting subs to
produce details (i.e. curtain wall sub will have shop drawings be final CD
drawings).

5. Do you have experience working with a design manager? What are the pros and cons?

Design itself is managed by design leader and construction is managed by
construction leader.

Note: there can be conflict between design leader and contractor mgr

6. Survey says: Early establishment of owner and design-build team’s project expectations
is important in design administration for design-build projects.

A post-award design charrette adds value to the design administration process.

Literature says: An early establishment of roles and responsibilities aids in the design
administration process.

In your experience or in your company, what are the best practices for starting a design-
build project? Do you have a set of guidelines to follow?

Have a project expectations meeting with owner and common goals. Also need to
have a teaming collaboration with internal team so that we understand each other.
If team doesn’t feel aligned it will show up later in project.

Co-location: offices the design leader and construction manager next to each other
on a project which creates an immediate answer to all parties back and forth.

7. Design reviews with stakeholders, contractors, and subs are important in mitigating cost
growth, time growth, and scope creep risk.

What is your opinion on the frequency of design reviews? When is it productive? When
is it not?

Constructability and pricing reviews should be held when another level of
completeness is reached—end of design stage(schematic, DD, 50% CD, and
100% CD).
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I. General Information:

1. Date and Time:
March 14, 2016 at 11:00 am
2. City and state in which the respondent is employed:
Dallas, TX
3. Company:
The Beck Group
4. What type of organization do you work for?
[ ] Owner [X] Design Professional [X] Builder [X] Design-Builder
X] Construction Manager [ ] Other; Please describe:
5. Public or Private:
Private
6. Number of professional design/construction staff:
TBD
7. What capabilities does your organization have? Please check all that apply.
X In-house design X] In-house construction [X] In-house contract administration
8. Average annual volume:
Varies by discipline and region
9. Average annual number of projects:
TBD
10. Project monetary size range:
Up to $300M
11. Average monetary size of a typical project:
TBD
I1. Design-Build Experience:
12. Do you have previous design-build experience?
X Yes [ ] No
13. How many projects have you used design-build?
One

14. In what sectors have you used the design-build delivery method?
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[_] Public Only [X] Private Only [ | Both [ | NA

15. If you have used design-build for public projects, please specify which type. Please check
all public project types that apply.

[ ] Federal [ | State [ | Other, please specify: X NA
16. On what type of projects have you used design-build? Please check all that apply.

X] Commercial [ ] Industrial [ ] Heavy Highway[ | Residential
[ ] Other; Please describe: [ ]NA

I11. Design Administration in Design-Build:

1. In your design-build experience, please describe the primary cause of cost growth in
projects.

No design refinement, expanding scope or changing scope through owner
changes. Lack of early programming with owner.

la. How can it be mitigated?

Mitigated by having very well defined cost per square foot, allowances, and having
designer work towards those and collaborating with precon group. Communication is
very important.

Mitigating owner changes happens by setting up early programming and
expectations, to diminish ambiguity. Can’t stop an owner to change stuff, you have to
try to mitigate cost increase, make the owner aware of impact on project.

2. In your design-build experience, please describe the primary cause of schedule growth in
projects.

Owner and design delays. Often when the design reaches 100% DD, the schedule
is set.

We once left a hole in slab because owner couldn’t decide on equipment room.
2a. How can it be mitigated?

To ensure continuum of design, get owner decisions made to not miss design
target dates. Make sure people are doing their jobs (accountability).

We have a design team leader (integrated project leader/IPL) — to make sure
process keeps moving and clears any road blocks. He is the ultimate decision
maker.

Have a strong programming phase with the owner to understand what they’re
looking for.
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3. In your design-build experience, please describe the primary cause of scope creep in
projects.

Similar to cost growth.
3a. How can it be mitigated?

4. Survey says: Construction cost, time growth, and scope creep risk decreases as the
amount of time to complete the design increases.

Literature says: Timely and accurate production documents results in a successful design-
build project (success = meets budget, schedule, and quality requirements).

What motivators / factors aid in timely and accurate production of construction
documents?

Owners holding design team accountable. Some owners know what quality SD
and DD set looks like and will hold them to that expectation, and other owners are
more hands-off. The good thing about DB is preconstruction professionals will
give feedback to designers on quality of documents.

4a. Design level of completion is subjective. Do you have recommendations how to make the
levels of design more concrete?

AIA has recommendations but those aren’t always followed-— to true it up requires
setting a level of expectation in the contract phase by telling the designer the
owner wants to see this level of detail and holding the designer accountable to
that.

5. Do you have experience working with a design manager? What are the pros and cons?

IPL is like a design manager — involved individual, but not actually working on
drawings, can have various background (architecture or construction)

Pro —Need someone that’s not nose down in docs and can see it from a higher
level to analyze documents from a new perspective. Someone needs to be
designated as a team leader for both design and construction to make decisions
and hold them accountable.

Con — make sure person in that position is a good manager of people and
processes

6. Survey says: Early establishment of owner and design-build team’s project expectations
is important in design administration for design-build projects.

A post-award design charrette adds value to the design administration process.

Literature says: An early establishment of roles and responsibilities aids in the design
administration process.

In your experience or in your company, what are the best practices for starting a design-
build project? Do you have a set of guidelines to follow?
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Our design group has a road map — design continuum — that goes through all parts
and pieces they need to consider and handle throughout design phases.

7. Design reviews with stakeholders, contractors, and subs are important in mitigating cost
growth, time growth, and scope creep risk.

What is your opinion on the frequency of design reviews? When is it productive? When
is it not?

Regarding design reviews — overkill is bad. Bi-weekly with owner, but weekly
internal. Have design group and precon group sit together (co-location) — helps
with pricing updates. Frequency of collaboration needs to be constant . You want
the design and precon group to constantly be talking and discussing and working
details out.

Additional comments:

Biggest thing is cohesion of team and trust and capabilities.
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I. General Information:

1. Date and Time:
March 15, 2016 at 1:00 pm
2. City and state in which the respondent is employed:
Dallas, Texas
3. Company:
The Beck Group
4. What type of organization do you work for?
[ ] Owner[ | Design Professional [ ] Builder X Design-Builder
DX Construction Manager [_] Other; Please describe:
5. Public or Private:
Private
6. Number of professional design/construction staff:
About 700
7. What capabilities does your organization have? Please check all that apply.
X] In-house design [X] In-house construction [X] In-house contract administration
8. Average annual volume:
$1.3 billion
9. Average annual number of projects:
Not sure.
10. Project monetary size range:
$20 to $300 million
11. Average monetary size of a typical project
About $25 million
I1. Design-Build Experience:

12. Do you have previous design-build experience?

X Yes [ ] No

13. How many projects have you used design-build?
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5-10
14. In what sectors have you used the design-build delivery method?
[ ] Public Only [_] Private Only [X] Both [ ] NA
Mostly private

15. If you have used design-build for public projects, please specify which type. Please check
all public project types that apply.

DX Federal [ ] State [ ] Other, please specify: With GSA out of Washington DC [ ]
NA

16. On what type of projects have you used design-build? Please check all that apply.

X Commercial [_] Industrial [ ] Heavy Highway[ | Residential
[ ] Other; Please describe: [ ]NA
I11. Design Administration in Design-Build:

1. In your design-build experience, please describe the primary cause of cost growth in
projects.

Lack of up-front coordination and pre-planning. Not making sure you are on the
same page with the client which may cause re-work or re-drawings.

la. How can it be mitigated?

Getting input from the designer and owner throughout the design.

2. In your design-build experience, please describe the primary cause of schedule growth in
projects.

Pre-planning
2a. How can it be mitigated?

Early identification of market conditions; getting long-lead materials and
equipment early; getting subs on early. Getting input from contractor allows you
to get real values and time frames for projects.

3. In your design-build experience, please describe the primary cause of scope creep in
projects.

Same as question 1.
3a. How can it be mitigated?

4. Survey says: Construction cost, time growth, and scope creep risk decreases as the
amount of time to complete the design increases.

Literature says: Timely and accurate production documents results in a successful design-
build project (success = meets budget, schedule, and quality requirements).
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What motivators / factors aid in timely and accurate production of construction
documents?

As contractors, we see that the quality of documents are not as good as we want.
Designers are under same pressure, the designer is squeezing their fee. Designer
tries to push to the contractor to finish details in the field.

Driven by reputation and accountability.
Usually run out of time.
Don’t squeeze fees and be efficient with time.

4a. Design level of completion is subjective. Do you have recommendations how to make the
levels of design more concrete?

Collaborative work at the beginning so there is no rework.

5. Do you have experience working with a design manager? What are the pros and cons?

Integrated project leader —

Pros: Ultimate responsible person to make decisions that will benefit the
project and the client in terms of cost, schedule, and quality.

Cons: None.

6. Survey says: Early establishment of owner and design-build team’s project expectations
is important in design administration for design-build projects.

A post-award design charrette adds value to the design administration process.

Literature says: An early establishment of roles and responsibilities aids in the design
administration process.

In your experience or in your company, what are the best practices for starting a design-
build project? Do you have a set of guidelines to follow?

Follow a reference manual for design-build so all processes and procedures are
the same across the board for each DB project.

7. Design reviews with stakeholders, contractors, and subs are important in mitigating cost
growth, time growth, and scope creep risk.

What is your opinion on the frequency of design reviews? When is it productive? When
is it not?

If Beck is working with a third-party architect; they have a policy to review each
design trade (structural, MEP, architectural) with a subconsultant. Will flush out any
inefficiencies or oversights. Good to have two sets of eyes.

Based on pace and size of project, usually at each of each design phase.
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