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Executive Summary

The communication interface between design and construction
is one of the most critical points of information exchange within a
project. When the communication of design information is timely,
unambiguous, and easily understood, construction activities are
more efficiently performed.

Performing selected design activities on site, to some degree, is
a commonly employed technique. However, the use of onsite
design varies widely and is a function of project scope, complexity,
location, team composition, execution strategy, and many other
factors. Important questions such as “When?” and “How much?”
should be employed in order for onsite design to influence project
performance favorably.

Cll created the Evaluating Onsite Design Project Team to
address the onsite design issue. The project team found conclusive
evidence that onsite design is beneficial and contributes to project
success. Projects in the study utilizing onsite design were more
constrained by cost, schedule, and technical complexity than
projects not using onsite design. Even so, these projects performed
as well as those projects not utilizing onsite design in every
performance measure category. Furthermore, effective
implementation of an onsite design strategy significantly improved
16 of 29 project performance measures.

The project team developed a computer-based decision support
tool (Cll Implementation Resource 163-2, Onsite Design Tool for
Project Planning) that permits users to identify specific design
activities that should be performed on site to maximize the
likelihood that selected performance measures will be met or
exceeded. The tool allows users to generate onsite design strategies
for the various project phases and for combined or multiple
decision criteria. This publication summarizes the study and
introduces the tool.
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1

Introduction

Background

Nearly every project enjoys some level of field design support
during construction execution. The split between home office and
onsite design, however, varies widely among projects. In some
cases, onsite design has been limited to field engineering functions
such as formwork design or drawing interpretation. In other cases, it
has been expanded to include such initiatives as the relocation of
design disciplines to the jobsite. While it is generally agreed that the
timely and accurate exchange of information between design and
construction is critical to project success, it is often unclear what
criteria should determine the appropriate level of onsite design
support for a given project. Additionally, it has been unknown how
onsite design specifically impacts project cost, schedule, rework,
changes, and other measures of project performance. As a result,
without a means to provide a quantitative measure, CIl members
have been unable to compare costs to benefits.

The CIlI Evaluating Onsite Design Project Team (PT 163)
undertook a research initiative to address these issues. Specifically,
the project team sought to answer these questions:

= Does onsite design truly yield benefits?

If so, which performance measures are improved?

When should onsite design be employed?

How much onsite design is recommended?

Does the design executed on site vary by project phase?

Until now, no detailed studies have been undertaken to quantify
the benefits of onsite design or to develop decision support tools to
aid in the determination of when and how much onsite design is
appropriate and beneficial. It has long been suspected that the most
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beneficial level of onsite design support is not a constant,
unchanging quantity, but varies with project phases and project-
specific requirements and conditions.

Research Objectives

The research objectives were defined as follows:

= Determine the type and magnitude of benefits resulting
from onsite design with respect to improving the interface
between design and construction.

= Quantify and validate the impact of onsite design support
with respect to overall project performance measures
such as cost, schedule, quality, rework, and change
orders.

= Provide a methodology to determine the level of onsite
design support that is optimal for project specific
conditions and variables.

Scope of Research

The scope of this research included the study of a large number
of projects executed by CIl members. Data were collected from all
market sectors. Additionally, the project database was nearly evenly
divided between projects that employed onsite design and those
that did not. Each project record included in the database contains
a detailed description of the level of onsite design actually deployed
as well as retrospective documentation of project performance. The
research sought to address the benefits of onsite design both
gualitatively and quantitatively.

As part of the research process, the project team identified 50
distinct design activities commonly performed on industrial and
commercial type projects. These activities are summarized in
Table 1. Such activities may or may not be performed on site. For
any given project, the decision to perform an activity on site varied
with the specific project requirements and the detailed plan for
project execution.
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