PEER REVIEW:
EFFECTIVE, EFFICIENT, AND EDUCATIONAL

ANDREA L. BAIRD, NCARB, PE, CCCA, BECXP,
CxA+BE, LEED AP BD+C;

ROBERT J. KUDDER, PHD, SE, FASTM;
AND

CAROLE M. CEJA, RRC, NCARB

RATHS, RATHS & JOHNSON, INC.
33 N. Dearborn St., Ste. 1110, Chicago, IL 60602
Phone: 630-325-6160 ¢ E-mail: albaird@rrj.com, rjkudder@rrj.com, and cmceja@rrj.com

32ND RCI INTERNATIONAL CONVENTION AND TRADE SHOwW e MaRcH 16-21, 2017 BAIRD ET AL. ¢ 41


mailto:cmceja@rrj.com
mailto:rjkudder@rrj.com
mailto:albaird@rrj.com

42

ABSTRACT

The authors of this paper will discuss the three “Es” of peer review and provide tips for
the professional consultant for performing effective, efficient peer reviews, and useful tools in
the education of both the designer and expert alike. Drawing from their combined 45 years
of peer review experience, as well as from direct interviews with leading architectural design-
ers, they will explore peer review contracting, the exchange of complex yet minute ideas and
concepts, the pace of modern design, deliverables, and final construction phase follow-up.
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PEER REVIEW:

EFFECTIVE, EFFICIENT, AND EDUCATIONAL

WHAT PEER REVIEW IS AND IS NOT

The peer review process discussed in
this paper is separate and distinct from
the consulting, review, checking, internal
audit, and approval inherent in normal
design procedures that are integral to ser-
vices of the designer-of-record (DOR). The
“peer” implied in a peer review is a person
with status, experience, and ability compa-
rable to the original designer. That person
provides a “review” ancillary to normal
design processes, which means performing
a formal assessment of something with the
possibility or intention of instituting change
if necessary.!

Preferably, the person or team perform-
ing the peer review (Reviewer) was not a
part of the original design team and is often
not even employed by the same firm as the
DOR. This distance from original design
is purposeful to gain fresh perspective
and to overcome the concept of “inatten-
tional blindness,” which will be described
in greater detail later. Intention of change
is an important point to consider, as well. A
peer review is intended to change the design
for the better by identifying inconsistencies,
missing or conflicting information, unclear
direction, and conceptual errors. An exam-
ple of a description of a peer review from a
federal manual of public works provides a
clear idea of what the concept of peer review
is intended to be:

A peer review is a technical quality
assurance/quality control process
performed by a professional who is
independent of the work performed.
It emphasizes a review of the basis of
the technical approach, procedures
used, and the validity and suitability
of the design. The peer review does
not normally include a check of cal-
culations, tests, and methods, but it
does verify that review and checking
have been completed by others and
are adequately documented. The
peer reviewer must possess techni-
cal qualifications, practical experi-
ence, and professional judgment to
properly conduct a peer review and
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must be an experienced practitioner
in the relevant discipline with recog-
nized and verifiable credentials.>

A thoughtful discussion of conduct-
ing a peer review specifically tailored to
engineering projects has been published
by Professional Engineers Ontario® and con-
tains discussion on several key exchanges,
such as tone of comments, communication
between parties, and detailed limitations
of review.

There are situations in which internal
senior staff or independent third parties
under the direction of the DOR are engaged
to generate, review, and comment on design
documents that are part of basic design
services and not a peer review. Supervisory
or management reviews occur when senior
staff oversees the work of less experienced
staff as part of a formal mentoring or inter-
nal managerial or quality assurance pro-
tocol. These types of reviews are excellent
to help teach young designers and propel
them on the path to career success, as well
as serving as appropriate in-house quality
assurance measures, but they are not peer
reviews.

Peer review is also not a substitute for
expert review or consulting on specific com-
ponents or aspects of a design. For example,
if a designer intends to use a complex and
sophisticated curtainwall system or a struc-
tural system that is technically beyond his
or her in-house design capabilities and
expertise, it is prudent to engage an expert
to consult on the design and integration
with other building components. In this
situation, the level of expertise of the DOR
and the consultant are disproportionate,
and, as it concerns a specific component or
aspect of a design, they are not true peers.
The success of the project relies on collabo-
ration and exchange between the DOR and
consultant throughout the design rather
than review and comment at static points
during design.

Peer reviews, by definition, involve one
professional evaluating and reporting on the
work of another professional. In some cases,
the Reviewer might be directly engaged by
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the owner or the contractor rather than
by the DOR. In the interest of objectivity
and independence, it may be considered
desirable not to have the Reviewer engaged
by and under contract to the DOR. A peer
review has the potential for conflict and
resentment between parties unless handled
in an ethical and professional manner.
For peer reviews to be of benefit to a proj-
ect and worth the effort and cost, they
must be conducted by the Reviewer with
absolute integrity and without prejudice,
self-promotion, the imposition of personal
preferences, or attempts at pirating of client
or staff. The results must be received by the
DOR without defensiveness, resentment, or
denial. The code of ethics of most profes-
sional societies, such as those published by
the American Institute of Architects (AIA)*
and the National Society of Professional
Engineers,® contain clauses prescribing
how one professional should evaluate and
report on the work of another professional,
and compliance with ethical constraints
and guidelines is essential for an effective
peer review.

Any discussion of peer review should
include a response to this question: Why
peer review at all? How can an outside
party be of service to the project when they
are not privy to all the day-to-day details,
decisions, and coordination by the DOR?
Besides the generally accepted fact that no
individual designer is perfect and no design
is flawless, there are very practical reasons
to pursue peer review.

To really answer why peer reviews
are helpful, one must think beyond the
construction industry and learn from the
world of behavioral psychology. Christopher
Chabris and Daniel Simons published The
Invisible Gorilla,® in which they explore the
illusory nature of human attention. Their
research demonstrated that humans can
do a very good job of watching for one set of
circumstances and completely miss another
set of circumstances extremely out of place
and unexpected but immediately adjacent to
and concurrent with the first set. The clas-
sic experiment involves watching a movie
where teams of players pass each other bas-
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ketballs. If an observer focuses intently to
count the number of passes made by each
team, the observer is likely to entirely miss
the fact that a man dressed in a gorilla suit
enters the frame, waves to the audience,
and walks off. Inattentional blindness is the
technical term for this phenomenon, where
focus on one aspect of a task blinds you to
the items outside of that narrow task.

Perhaps a more relatable example may
be the feeling one gets when, safely in the
driveway after just ending a (albeit hands-
free) cell phone call or listening to a favorite
piece of music, one cannot recall the details
of the drive home. It is not clear if a yellow
Camaro sped by or if children were selling
lemonade in the front yard six blocks away.
Attention to the phone call or music ren-
dered the attention to the other conditions
as suboptimal.

Peer reviews are an excellent tool to
counteract inattentional blindness. While
the DOR is concentrating on the complicated
geometry, LEED points, and award-winning
aesthetics, some fundamental design consid-
erations such as continuity of the air barrier,
proper termination of flashing, or the correct
location of the vapor retarder may succumb
to inattentional blindness. In the authors’
experience, errors such as these and other
unintended omissions or missed design con-
cepts are the result of inattentional blind-
ness and not the result of a lack of knowl-
edge or skill. Far from the stereotypical ego-
centric designer, these catches are often met
with gratitude by the DOR when presented
in a professional manner. Being aware of
the kinds of missed information that occur
due to inattentional blindness can aid the
Reviewer the next time they are the DOR
producing a set of documents.

PEER REVIEW PROCESS

Systems for quality control continue
to be critical to the design process. In the
context of building design and construc-
tion, the objective of a peer review is to avoid
unintended problems or catastrophes, as
well as contribute to an optimal construc-
tion process and outcome.

Peer reviews can be initiated by and
contracted through a variety of interested
parties. The DOR can engage a Reviewer to
supplement an internal audit and quality
assurance program. The owner can man-
date a peer review to crosscheck and vali-
date the work of the DOR. Municipalities,
governmental owners, and other regulatory
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bodies can have the legal right and may
even have a mandatory requirement to
initiate peer reviews, which are often seen
as part of their fiduciary duty in the expen-
diture of public money. Contractors can
engage peer review services to evaluate con-
struction documents as they prepare bids
or while they are actively constructing a
building. For the purpose of this paper, the
term “Initiator” will be used to represent the
party whom the Reviewer will contract with
and report to, which may be different from
the party that mandated the peer review.

Regardless of who initiates the review,
it is generally accepted that early participa-
tion in the design process yields the best
results for the project as a whole. Having a
peer review team in place—even as early as
schematic design—can identify easily cor-
rected issues and areas that require more
thought and development before problems
are compounded with the detail clutter of
the complete design. AIA recommends at
least three phases to a peer review program,
including review at the end of schematic
design, the end of design development, and
at 75% or 90% construction documents.’
The American Society of Civil Engineers
(ASCE) also promotes peer reviews to pro-
vide additional evaluation of design con-
cepts early in the design process.® As a
peer review is intended to reveal items
that require change, an initial review at
the completion of construction documents
may necessitate change orders, construc-
tion directives, or addenda to act on the
comments of the Reviewer.

Once a peer review has been initiated
by a member of a project team, potential
Reviewers are located and vetted. The cred-
ibility of the peer review depends directly
on the credibility and integrity of the peer
reviewer and the acceptance and recogni-
tion of the reviewer by all of the project par-
ties. The peer review process can be fraught
with challenges when the scope is not clear
or deliverable requirements are ambiguous
or are not produced in a timely way. Several
items should be clearly defined in the peer
review contract and spelled out in the scope
of work:

1. The entity that will directly receive
the peer review deliverables must be
identified. Generally this will be the
Initiator, who may, in turn, distrib-
ute it to other parties. This may be
different than the party who will be
responsible for paying the Reviewer’s

fees, which also must be identified.

. The frequency of review rounds,

such as the three suggested by AIA,
as well as a general schedule when
these reviews should be established
(especially if the progress of the proj-
ect is contingent on the results of
the peer review by legal regulation)
must be established.

. The specific deliverables and time

allowances for deliverables at each
step in design should be clearly
described.

. Any face-to-face or remote meetings

that will be required between the
Reviewer and the DOR should be
quantified and roughly scheduled, if
possible. A note of caution should be
raised if there are to be mandatory
face-to-face meetings between the
DOR and Reviewer. Even the most
professional members of the team
can respond defensively to direct,
in-person criticism. However, the
benefits of quickly resolving mis-
understandings or clarifying details
can outweigh the challenges in the
right situation.

. Peer review comments can reduce

errors and the impact of revisions
if received by the DOR in a timely
manner. However, the time and fees
required by the DOR to address
peer review comments should be
addressed up front. The cost and time
expended by the DOR in response to
peer review comments should be
comparable to, and no more onerous
than, responding to comments from
their own in-house quality assurance
reviews. The only difference is the
source of the comments.

. Assumptions by the Reviewer or

additional information that must be
provided by the DOR as it becomes
available during the course of the
project should be enumerated.

. Finally, and most importantly, a

statement on the limitation of design
responsibility for the Reviewer must
be included. It is essential that all
parties recognize that the Reviewer
does not have design responsibil-
ity and that the DOR has final
authority and responsibility on the
action or inaction in response to
any comment or observation of the
Reviewer. Specific language to this
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point could look like, “The services
offered by Reviewer as outlined here
should not be construed as replacing
or otherwise altering the contractual
responsibilities of the design and con-
struction team members. As such,
the DOR shall remain solely respon-
sible for final review, approval, and
coordination of all the Reviewer’s
recommendations accepted by the
Owner for incorporation into the
contract documents for this project.”

Documenting these relationships and
responsibilities up front will help to avoid
future confusion, misunderstandings,
resentments, and will hopefully limit dis-
putes. Reviewers’ design review comments
should be considered advisory only. All
final design decisions should always be
made by the DOR. The Reviewer should not
assume any responsibility for the design or
construction of the project through a peer
review contract or through their actions.

When it comes to the nuts and bolts
process and products of peer review, each
professional will develop personal strategies
to effectively review the documents. A good
first step is to understand what phase of
development has been completed. The prin-
ciples for reviewing schematic design will
look slightly different than those at a 90%
construction document (CD) set. At every
stage of review, there are some basic prin-
ciples that should guide the review process.
Is the information clear and complete? Is it
presented in logical progression? Are code
requirements adequately addressed? Are
the concepts presented technically accu-
rate? These are all questions that should
steer a review, regardless of the phase of
design. A more specific, but not exhaustive,
list of questions to consider for different
steps along the way during review includes
the following®:

Schematic Design

1. Have the main points of the program
been incorporated?

2. Are design intentions clear?

3. Will the project include special regu-
latory or aspirational considerations,
such as LEED? Have coordination
efforts begun to meet these require-
ments?

4. Are the materials and assemblies
selected appropriate for the climate
of the site and each other?
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Design Development

1. Is there sufficient information pro-
vided on adjacent sites, structures,
and utilities to connect to the new
facility, or does the design exist as if
on an island?

2. Where are the challenging interfaces
between materials?

3. Are adjacent materials chemically
compatible?

4. Have all appropriate specification
sections been identified?

5. Is there sufficient language within
the specification to ensure desired
warranties, testing, and quality con-
trol procedures?

6. Are there unique structural loading
conditions to consider due to use,
geometry, or location?

7. Are predictable volume changes
and movements due to thermal or
material properties addressed and
accommodated?

a. Are moisture, vapor, and air
infiltration and migration paths
addressed? Is condensation
potential a design consideration,
and has it been addressed?

b. Have energy performance criteria
been addressed in a rational and
achievable manner?

Construction Documents

1. Do the plan, section, and detail
views of components relate to each
other in a logical sequence? Are
drawing callouts present and accu-
rate? Do detail references point to
missing work?

2. Are there enough details of sufficient
scale to capture the work at chal-
lenging interfaces, especially those
involving more than one construc-
tion trade?

3. Are the components reasonably con-
structible? Construction means and
methods as well as sequence will be
the responsibility of the contractor,
but consideration should be given
to generally understood sequence
of installations. Critical substrates
should be identified as such for
coordination by the DOR.

4. Is the mundane still clear? A sim-
ple brick building wall should still
have expansion joints shown and tie
backs to structure defined.

5. Do the consultant drawings integrate
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with the set as a whole? Are the
structural and architectural draw-
ings consistent? Does grade match
between the landscape plans and the
architectural wall sections? If a note
includes “see structural,” can you find
additional information on the struc-
tural drawings and vice versa?

6. Do materials identified on the draw-
ings match the specifications?

7. Do materials not specifically identi-
fied on the drawings have a relevant
specification section provided with
sufficient written description pro-
vided?

8. Is there sufficient information provid-
ed so that contractors and suppliers
can understand and respond to the
requirements of the project?

9. Are quality assurance testing and
inspections adequately integrated
into the project?

The job of the Reviewer is to look
with a critical eye to see what was other-
wise missed by the design team. The peer
reviewer must always keep in mind that just
because they would do something different-
ly does not necessarily mean that the DOR
way is wrong. A Reviewer is analyzing the
design of the DOR, not issuing a redesign.
When omissions or errors are located, they
can be called out as such, but recommend-
ed deviations from original design based on
the experience of the Reviewer are opinions
for the consideration of the DOR and should
be presented as such if mentioned at all
(Figure 1). As all codes of ethics mandate,
peer reviewer comments on another profes-
sional’s work must be offered in an objective
and constructive manner without personal
disparagement or ignominy.

Also, when pointing out an error or
something that will not function properly,
it can be helpful to suggest a concept for a
solution rather than simply identifying the
problem, while at the same time being care-
ful not to assume design responsibility.

TOOLS

While the effectiveness of a red felt-tip
pen against real paper printouts should
not be underestimated, recent advances in
digital technology have created new tools
that are ideally suited for peer reviews.
Commercially available software suites
have rendered construction documents digi-
tized and searchable in many useful ways.
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Figure 1 - Example of peer review mark-ups differentiating
between missing fastener information required for design
clarity and an item for the consideration of the DOR to
increase durability and watertightness.

« Optical character recognition (OCR): OCR software is incorporated into
many platforms and is a tool which “reads” a large image and recognizes
individual instances of text within that image.

* Vector: Vector images include embedded information that can be further
analyzed by computer systems. A vector image of a line would include
embedded information on length, direction, width, and layering among other
lines for example.

» Raster: Raster images are a collection of pixels on the screen. They consist
only of on or off dots of a given color.

« File Transfer Protocol (FTP): FTP (sites) are generally set up to control the
distribution of larger files to specific parties by allowing limited access to
specific sections of the client’s server. Controlling access to in-progress
design documents is highly advisable, but the security is only as good as the
host's main server.

e The Cloud: The cloud is a loose term for storage space on a remote server that
is accessible by multiple parties through the internet. This concept is similar
to a FTP site except that the digital data is no longer stored on the DOR’s
server. File security here is controlled by the sophistication of companies
offering cloud storage.

« PDF format: An abbreviation for “Portable Document Format,” this format is a
widely accepted way to store information. It can be accessed by a wide
variety of software and is a substitute for proprietary file formats.

» DWG, DWF, and DXF format. DWG and DWF are proprietary formats for
AutoCAD documents. DWG files are fully functional AutoCAD base drawings;
and DWF files are flattened versions of full DWG files, viewable to any user
on freeware provided by AutoCAD. DXF (Drawing eXchange Format) files
are 2 dimensional drawing files that can be imported as line work into several
software products.

 Flattened: The process of flattening merges layers and mark-ups on vector-
based images to a single background image. These are more difficult, but not

impossible, to edit.

Figure 2 - Definitions for digital tools.
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This capability is a powerful asset for evaluating a large volume of
information, for tracking information through a set of documents,
for managing comments and recommendations, and for presenting
findings.

When drawings were created by hand, there was no need to
consider the pros and cons of vector- or raster-based processes, edit-
able and secure file formats, or cloud-based file sharing. There were
also delays as one party waited for physical copies to be made and
distributed. It also took more time for the DOR to process the review
comments and incorporate changes as necessary. Today, the DOR
and Reviewer must navigate a continuously evolving network of digi-
tal tools. The tools may be frustrating and aggravating until they are
understood and mastered, but they are so effective and useful that
even steep learning curves are worth the effort. A short list of digital
terms that are helpful to understand when attempting to benefit from
a digital approach to peer review work can be found in Figure 2.

Examples of how some of these terms can be put to use in an
expanded digital review tool box are ever growing. Optical character
recognition (OCR) within some portable document format (PDF) pro-
grams, such as Bluebeam® Revu, can be utilized to “read” a set of
drawings for callouts and page titles, and further internal software
code can take those newly identified pieces of text and hyperlink
between pages. This creates a new document where the Reviewer
need only click on a callout bubble and be instantly taken to the cor-
responding page in the set. No more flipping through full-size sets,
endless scrolling, or recalling digital page numbers. If the Reviewer
has concerns over a particular product selection for example, OCR
can also be used to search for the product name and jump to its
reference(s) within a large specification (Figure 3), rather than mov-
ing page by page or section by section. Cloud collaboration in plat-
forms, such as OneDrive, can allow for real-time edits by multiple
parties on a single document. A single spreadsheet can have six
authors and editors all working simultaneously (Figure 4). “Track
Changes” as implemented within the Microsoft Office suite can be
an effective means of adding comments directly to a digital docu-
ment, such as a specification, but it is limited to word processor files
(Figure 5) and is not very secure because the base file can be easily
altered without an obvious fingerprint. If a vector file format—rather
than a raster file—is provided to the Reviewer, certain programs can
perform additional calculations based on area take-offs or digital
measurements that may assist the Reviewer in a complete analysis
of the design. The tools selected should match the abilities and com-
fort levels of the Initiator and Reviewer alike. They should also be
selected with the final deliverable in mind.

DELIVERABLES

The type and format of the peer review deliverable should be
clearly described in the engagement letter. Examples include let-
ters with written descriptive lists of review items, hand or digital
mark-ups of design documents, or spreadsheets of review items. The
resulting peer review, its creation, and distribution must be track-
able and identified by date on the continuum of documents created
and modified for a project. During the course of a project, the type of
peer review deliverable may change, or a combination of deliverables
may be needed.

While often better suited for the earliest stages of design, a sum-
mary letter can be a clear method of transmitting the findings of a
peer review. Descriptive language can address inconsistencies in the
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model number or other designation shown or listed in manufacturer's published product
literature that is current as of the date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project or
facility. Products salvaged or recycled from other projects are not considered new
products.

3. Comparable Product: Product that is demonstrated and approved through submittal

process to have the indicated qualities related to type, function, dimension, in-service
performance, physical properties, appearance, and other characteristics that equal or
exceed those of specified product.

ACTION SUBMITTALS

Comparable Product Requests: Submit request for consideration of each comparable product.
Identify product or fabrication or installation method to be replaced. Include Specification
Section number and title and Drawing numbers and titles.

1. Include data to indicate compliance with the requirements specified in "Comparable
Products” Article.

2. Architect's Action:  If necessary, Architect will request additional information or
documentation for evaluation within one week of receipt of a comparable product request.
Architect will notify Contractor of approval or rejection of proposed comparable product

request within 14 calendar days of receipt of request, or 7 calendar days of receipt of

additional information or documentation, whichever is later.

a. Form of Approval: As specified in Section 013300 "Submittal Procedures."
b. Use product specified if Architect does not issue a decision on use of a
comparable product request within time allocated.

13006.9

09/2016 PRODUCT REQUIREMENTS

016000 -1

B
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(p-1) proposed comparable product request within 14 cale...
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Figure 3 - Example of OCR software in use to locate all instances of the word “comparable” within a specification section.

Individual instances can be quickly navigated to and highlighted on the screen.

basic concepts shown to date—even when representative may have peer review spread-
there may not be actual graphics associ- sheet formats developed and contractually
ated with these ideas yet. It is difficult to bind the DOR to at least provide a response,
comment on missing information in any if not a definite action to, each point from the
way other than prose. This method also peer review process within given time frames.
may be more suitable when the Initiator isa  There should be a formal process wherein
building owner who does not deal daily with ~ review comments are accepted, rebutted, or
construction details and specifications. For ~ withdrawn and confirmation that action has
this audience, additional graphics may only  been completed on those comments that are
lead to additional confusion. accepted. As these documents can evolve
Flattened, PDF type, annotated, digital over time, the Reviewer must take care to
documents are an excellent way to transfer preserve key snapshots to document their
the results of a peer review. A page-by-page  work product at certain stages in the review
analysis is easily understood and has the process for their internal files, as well as the
advantage of closely linking the actual project record.
product reviewed to the comments of the
Reviewer.

CASE STUDIES

What begins as a peer review can grow
into something else entirely. While it is
important to understand the differences
between peer review and expert consult-
ing described earlier, one can lead to the
other. During the peer review process for a
new hospital research facility in Maywood,
Illinois, the Reviewer noted inconsisten-
cies between owner expectations for below-
grade waterproofing warranties and the lan-
guage provided in the specification. As the
peer review commenced during schematic
design, there was an open exchange of ideas
and comments between the DOR and the
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A Spreadsheet approach to peer reVIeW nebrive shared Tiles ubmittal Log ay El] arole Ceja 19
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results can become living documents shared | Updated By: MG v e
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be built into the spreadsheet entries so the | E] EJ A EJ EJ El 1 Ths fem was never fetrned »
Initiator Or DOR Can SOrt and distribute the 176 1d Bearing Steel Framing Product Data N/A N/A See 092116.23-102
. 177 Jite Manufactureres inspection/flooring resourses. NR 11/11/2013
comments as needed to the design team or |17 esusceatvertasuraceris " o0 ©
assign relative values of importance (Figure [ fsutaceacunes .2 - f:;;jgﬁg
6). Certain software tools, such as Bluebeam® |17 feestiodone “ e
mentioned earlier, include subroutines that [~ w-rsmpm ]
. Submittal L Id d )
generate these spreadsheets simultaneously hovinlios | Wi | @

as the reviewer’s comments are made on the  Figure 4 - Example of cloud-based sharing and comments to a spreadsheet by

digital drawing files. A sophisticated owner’s multiple users.
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to consider.

Air

518 measures transter through materials, whereas AS 1 M C1363 measures transter through the
assembly, including components that may produce thermal bridging. However, there may be
deviations between test conditions and proposed built details, which the project team may need

For example, whether for opaque walls or fenestration products, test methods are conducted with

a prescribed set of boundary conditions—such as {18 C (0 F) exterior and 21 C (70 F)|interior—
that may or may not align with the conditions experienced by a given building. The project team
must understand the test conditionsto evaluate the results” applicability to individual designs.

Both ASHRAE 90.1 and 2015 JECC have similar air control provisions calling for a continuous
| air barrier throughout the building thermatenvelope. The 2015 JECC also stipulates the air
barrier can be placed on the inside or the outside, as further explored later in this article.

Beyond the presence of a continuous air barrier, further prescriptive provisions mandating the air

{metie?} when tested in accordance with ASTM E2178, Standard Test Method for Air
Permeance of Building Materials, and assemblies not exceed 0.04 cft/sf @ 1.57 Ib/ft? [L/(ssm?) @

.| Comment [CMC2]: Metric seems to be going in
the brackets. Here it is reversed?

Figure 5 - Example of track changes in a wood processing document. Deletions,
additions, and comments can be added by several users to create a final

document.

Reviewer in large meetings with several
branches of the design team present early
in the process. This inconsistency was high-
lighted while there was ample time to receive
more clear direction from the owner and
adjust the construction documents to match.
However, this was not the end of the process
for the Reviewer. The Reviewer was further
engaged with an additional scope of services
under a new contract to act as an expert
consultant to the DOR. Coordination with
manufacturers and additional presence on-
site during the construction phase became
new responsibilities for the Reviewer-turned-
consultant. The results were a project that
met the ultimate expectations of the DOR.
The DOR was able to accept the criticism of
his initial design and act on the comments
and, ultimately, benefit from the expertise

of the Reviewer prior to bidding so that no
change orders were needed and the owner’s
needs were met.

Unfortunately, peer review does not
always result in such positive outcomes for
a project, as was the case for a low-rise office
building in North Dakota. In this instance,
the Initiator was the owner’s representa-
tive, and the peer review was solicited after
documents were out for bid. Due to access
on the cloud-based project file sharing sys-
tem, the Reviewer was able to determine
that shop drawings for several components
of the exterior envelope had been generated
and approved by the architect before peer
review comments were even returned to the
Initiator. This conflict between the timing
of the peer review and the construction
schedule left little to no room for action by

the DOR to improve the design. The peer
review in this case was not initiated in a
timely manner and the potential benefits
were never realized by the project.

In another example, a modern hospi-
tal was designed for the harsh Minnesota
climate. The insulation and vapor controls
were adequate for the designer’s home state
in the south but could never have been exe-
cuted to perform properly in the north. The
contractor initiated a peer review specifi-
cally to address thermal and condensation
issues. Information provided in the peer
review process, together with case stud-
ies and references to published building
science technical literature, lead to appro-
priate reconsideration of the design con-
cept of the building envelope suited to the
Minnesota climate. The originally designed
batt insulation between metal studs and a
sheet material vapor retarder fit between
and around the stud framing, braces, col-
umns, slab edges, and other obstructions,
could not have been executed with the
perfection needed to function properly. The
DOR changed to a continuous insulation
and vapor control concept on the exterior
of the sheathing to the great benefit of the
project’s long-term function.

PEER REVIEW IN A
FORENSIC CONTEXT

A potentially overlooked benefit of the
peer review process is in the forensic con-
text of dispute resolution and litigation. In
a forensic context, there are critical con-
straints on the work of designers, which are
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Figure 6 - Example of peer review spreadsheet style deliverable with the actual comments redacted. Important are the
included columns to link to locations in the construction documents, a system for DOR response and the status of resolution
to the comments, and a method to categorize items as critical to design or simply best practices.
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distinct from a new construction context.
Most importantly, there must be no real or
perceived conflict of interest, only objective
findings; no confusion or mixing of prefer-
ences with principles; and no recommenda-
tions that are enhancements or are extrane-
ous to correcting the deficiencies at issue. If
any of these constraints are breached, it will
be immediately identified and challenged by
other parties during dispute resolution or
litigation, and the credibility and legitimacy
of an engineer’s or architect’s work is, rightly
or wrongly, attacked.

The real problem, of course, is to objec-
tively establish the necessity and reason-
ableness of a repair. Litigation or dispute
resolution puts a spotlight on the repair
process. Attorneys may attempt to impeach
a repair approach, including unfairly
asserting a conflict of interest by essen-
tially accusing the design professional of
designing unnecessary repairs for financial
benefit. There is a school of thought! that
suggests that one forensic entity should
investigate a problem and recommend a
repair approach and that another entity
should then design the repairs. This neces-
sarily creates a kind of peer review process
because both professional entities must
agree on the core elements of all significant
findings. The concern is that if the inves-
tigation and the repair design are under-
taken by the same professional, there can
be an accusation of a conflict of interest
that could result in more extensive repairs
than necessary in order to benefit the repair
designer and inflate the cost of resolution.

In the writers’ experience, this poten-
tial conflict is rare and has never gone
unnoticed or unchallenged. In a forensic
context, repair designs are under constant
and intense scrutiny. For competent and
responsible professionals with integrity, the
incentives to be objective far outweigh the
incentives to be excessive. Repair designs
proposed by a plaintiff’s consultant are
usually rebutted by the defendant’s con-
sultants. A rebuttal review is not the same
as a peer review because the objectives are
not necessarily the same, and therefore, the
criteria used are not necessarily the same.
One way to objectively establish the neces-
sity and reasonableness of a repair design,
as well as eliminate the appearance of a
conflict of interest, and ensure concordance
between the repair and rebuttal designs, is

32ND RCI INTERNATIONAL CONVENTION AND TRADE SHOW e

to undertake an independent third-party
peer review of the proposed repair.

All of the standards and tools for a
peer review discussed earlier in this paper
apply. However, there are two features of a
peer review in a forensic context that can
differ from the new design/construction
context. First, the peer review can be ben-
eficially applied to the conceptual design
phase rather than delayed until the actual
schematic or design development phase of a
project. The architectural program is by def-
inition a repair to correct a problem for the
resolution of a dispute, with the additional
goal of returning the building to its origi-
nal intended appearance and functionality.
Anything beyond this program is remodel-
ing, and anything less is not a repair. If the
concept for a repair is peer reviewed and
established as necessary and reasonable,
then detailed design can be transparent
and easily evaluated against the repair con-
cept. Second, the criteria applied in the peer
review are governed by the dispute resolu-
tion and not by the owner’s or the repair
designer’s predilections. The peer reviewer
must not only understand the building but
also the necessary and reasonable scope of
the dispute resolution. Constraints on the
execution of the repair established by the
owner, such as access, working hours, use
of site, occupancy and occupant protection,
staging, noise, security, etc., are also part of
the repair design and the peer review.

CONCLUSIONS

The peer review process has proven to
be an effective and efficient quality assur-
ance measure for construction projects.
Avoiding a design problem and benefit-
ting from the independent knowledge and
experience of others is always preferable
to repairing a problem or designing in an
intellectual bubble. The peer review pro-
cess supplements but does not substitute
for normal in-house quality assurance and
auditing measures. It provides an oppor-
tunity to learn, refine, optimize, and verify
design decisions and avoid the pitfalls of
“inattentional blindness.” The tools uti-
lized are adaptations of commonly available
design software and procedures. The suc-
cess of the process depends on the profes-
sionalism and integrity of the reviewer and
the commitment of all parties of a project to
a quality outcome. [@]
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