Foreword

Having worked as an architect over the span of 20 years, I've seen the industry adopt
many new technologies. At my first job, we had to produce all drawings by hand,
except for the floor plans. Floor plans were the only drawings created in CAD.
Nowadays, | can create and carry out entire projects electronically through to the end
of construction and closeout. Many processes that once seemed cumbersome and
tedious are now automated with the aid of technology, making my job much easier.

I welcome this new age of technology. I've adapted to the electronic means of
collaborating, communicating, coordinating, documenting, and distributing
information. Recently, | used a tablet PC on a project to record punch and back
check. This technology allowed me to be completely mobile on the job site. All of my
work was converted to or generated in PDF allowing for electronic markup and quick
transmission, which saved me a tremendous amount of time and paper. Now that |
have seen how efficient these tools can be, I'll never give them up.

Erica Lee,
RA, LEED AP
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Infroduction

The traditional methods of communicating project information have been extremely
paper and time intensive, from distributing sets of drawings for coordination and
construction, to processing RFIs, submittals, and closeout documents. Enormous
expense is generated by the cost of paper, printing and delivery, in addition to costs
related to lost productivity from time spent printing, scanning, shipping, and more.
Throw in quality and clarity issues from reproductions and you can see these costs
multiply further. The fact of the matter is, the Holy Grail for the construction industry is to
reduce paper produced and consumed, improve efficiency and productivity, and
save time throughout the entire construction lifecycle.

The good news is that the Holy Grail exists. Technologies that have been developed
over the last several years are helping us diminish if not eliminate many of these costs.
Rather than working with hard copies, we can now work with digital copies in PDF.
Instead of pen and paper, we can use digital pen and PDF, and imploy tablet PCs,
interactive whiteboards, pen-input monitors, and other pen-input devices to
electronically markup comments on PDF documents. PDF skefches with high fidelity
markups can be sent from the job site with the use of your tablet PC and a wireless
connection. Sets of drawings can be uploaded to FTP sites for a tfeam’s access and
reference, and documents can be stored for closeout and archived electronically in
online websites. After documents are archived electronically, they serve as references
for future facility improvements, eliminating the need for offsite storage. What this
translates to is an almost paperless construction project.

As we walk through the design through construction process, | will draw from my
experience working on various high tech, biotech, education, commercial and
hospitality projects. | will highlight some of the challenges in my workflow, and propose
ways to overcome these challenges by working digitally and paperless. My suggestions
are by no means the only way to go paperless, but they can help you go paperless
quickly and simply.

Improving Collaboration in Schematic Design

During the design phase, collaboration is essential for a project to be successful. Ideally,
it is a fluid process with ideas and information exchanged freely and efficiently.
However, design meetings often involve printing drawings for discussion, pinning them
to the wall, adding comments (mostly unclear), then taking them down and sending
them to the reprographers with transmittals for distribution. This process is laborious and
extremely time consuming. But, there is an alternative. Meetings can be conducted
using a projector, a tablet PC, and PDF software.

| found that drawings pinned to the wall could just as easily be projected onto the wall.
| also found that adding markups, sticky notes, comments, or even images could be
done electronically using a tablet PC and Bluebeam PDF Revu — software specifically
designed for redlining drawings. With these tools, the process is analogous to pen and
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paper, yet has the benefit of being digital. For example, markups can be made with
the Pen or Highlighter tool, which allow you to write and sketch free hand as you would
with a felt fip pen or highlighter. Even better, the same technology can be used in
conjunction with web conferencing to collaborate with remote team members all over
the world. Try that with drawings pinned to the wall.

The first time | tried this method of communication | was amazed at how much easier it
was to explain things compared to a regular conference call. | no longer had to say...
“on the left” and “up in the top corner”... to give direction as to what | was referring to.
Instead, | just moved my mouse to that location, and it became clear to the other
person what portion of the drawing | was talking about.

Web conferencing makes it extremely easy to conduct a collaborative discussion with
remote parties, as all parties are able to view the same document on their monitors
instantaneously and simultaneously.

With the portability of PDF, documents with digital markups from the meeting can then
be quickly transmitted through the Internet by e-mail or by uploading to an FTP site for
distribution. This means that your team will have access to documents discussed during
the meeting within minutes. Entirely paperless and efficient, this process also provides
greater clarity with digital markups compared to hand written markups that are
scanned and fransmitted electronically.

Collaboration in design can go digital. It can be better, it can be simpler, and it can be
more cost effective.

Improving the Flow of Communication and Documentation
in Design Development

Taking the project design and making it buildable is the main challenge of the design
development phase. A flurry of technical information and communication occurs as
one coordinates between disciplines, usually under the time pressure of a pending
deadline. Gone are the days of faxing, when we created sketches with hand written
notes and walked to the fax machine to send them out. The scanner has replaced the
fax machine, and sketches are now scanned and sent electronically. The question is
whether we have taken existing technology far enough, i.e., is the scanner a sufficient
improvement to the fax? Do we continue to employ the same processes we have
always employed, and simply used technology to simplify the transmission of
informatione Oir, is there a better way?2 Yes. You can take one more step beyond the
scanner and work digitally from the outset using a PDF sketch. Today we have access
to PDF markup software that makes it easy to redline and distribute PDF drawings and
documents electronically, eliminating the need to print and scan.

Robust PDF markup software such as Bluebeam PDF Revu provides many useful tools
that allow you to quickly create PDF sketches, add markups and e-mail. My favorite tool
in Revu is the Snapshot tool. With the Snapshot tool you can capture a portion of a
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drawing and paste it onto a blank PDF page, and then use the Callout tool to add
notes. I've even created a sketch label, which | store in Bluebeam PDF Revu's Tool
Chest for easy access and reuse along with stamps, my signature, and other commonly
used tools. | just click on the needed tool, drop it onto the sketch, and then send the
sketch out electronically.

—
+

—+
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A snapshot of a drawing, with added comments, markups and sketch label.

As a matter of fact, the Tool Chest is one of Bluebeam'’s signature features. It is
invaluable for storing tools for reuse, which greatly contributes to the efficiency of my
workflow. | actually created a tool set called Desktop Tools, which replicate the tools
that | have on my physical desk, and saved them to my Tool Chest. Different color
highlighters, pens, labels, symbols, stamps, and even whiteout now exist digitally in the
software. My workspace for creating sketches and markups is now a virfual desktop.

Another example of how you might gain some efficiency is during research. When |
research products during design development, | use the Web Tab feature within Revu.
It essentially opens up a web page within the application so that | can download
information directly in PDF, then review, edit, combine and e-mail it all out from within
Revu. I've even created an electronic library, a folder that contains links to product
websites for direct easy access, which is much easier than trying to locate a product
binder in the library.

The more quickly items can be researched, communicated, coordinated, and
resolved, the more items you will be able to address. Working digitally streamlines the
flow of information and improves the effectiveness of communication through clear
electronic markups. And more importantly, the efficiencies gained aid the team in
meeting their deadlines and in improving the overall quality of their work.
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Streamlining Construction Documentation

During construction, being out on the job site is like being out on the front line. It's where
all the action is. There is so much going on, and so many people involved as the project
evolves out of the ground and changes are continuously made. The chance for
confusion and miscommunication is exiremely high considering the volume of
documents that are circulated for issuances, bulletins, RFls, submittals, and punch. The
challenge for the team is to provide clear communication, quick tfurnaround for reviews
and responses, and fo keep the construction moving forward and on schedule.
Underlying this challenge is the need to ensure that documents and other information is
kept current and in order.

To meet this challenge, | not only utilize my virtual desk, but in some cases, | make my
virtual desk mobile and take it with me. | find it more advantageous to work digitally
with PDFs and a tablet PC during this phase, from the beginning of construction all the
way through to punch back check, more so than any other phase. | am able to work in
the office or at the job site by taking my drawings, specs, and other documents with me
so that | can respond to any question or issue on the spot. Instead of carrying around
paper documents, instead of putting the construction tfeam on hold while they wait for
responses, instead of wasting fime and money printing, shipping, scanning, faxing, etc.,
| work digitally and save countless hours of time.

A PDF set of documents also provides convenient access to a reference set during
construction, and allows you to access any sheet, detail, or specification with just a few
clicks. Electronic reference sets are easier to manage and keep up to date than
hardcopy sets. Keeping all documents in PDF also allows for integration with Document
Management software, which helps organize and frack all documents. Working with a
set of PDF documents compared to hardcopies lends to versatility, and ultimately
generates a paperless workflow.

The secret to going digital is to simply start digital. Issue drawings and specifications in
PDF format for greater use in the process, such as pricing, document comparison, and
electronic reference. With powerful PDF editing and markup software such as
Bluebeam PDF Revu, a contractor is able to take measurements directly off the PDF
drawings and perform area and quantity takeoffs for pricing. Different materials and
items can be organized by markups with different color fills and symbols. All markups
and measurements appear in a list, which can be exported to Excel for pricing
calculations. The result is a paperless bid process. Everything becomes electronic, and
not a single sheet of paper is printed.
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