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Abstract

This project addresses the importance of the use of visual aids in teaching and
learning by exploring its potential on CE3020 material taught at WPI. A website is
developed incorporating dynamic and static visuals, text information, and
enhanced functionality progressing upon another recently developed website to
aid students taking CE3020 at WPI. The site illustrates different construction
phases of the recently built Bartlett Center (WPI); survey results expressing

student’s views on the importance of visual learning and teaching are analyzed.
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Project Overview

This project involved the development of the “Visualizing Construction — Bartlett
Center from Start to Finish” web-site. After reviewing the aforementioned
“Visualizing the Bartlett Center Construction” and the IQP report by Bourque and
Marois, and extensive research on visual learning styles and methods, a draft
was initiated. The Bartlett Center — a recently constructed admissions building for
Worcester Polytechnic Institute was chosen as the exemplary focal point to
demonstrate the incorporation of visual aids with scheduling information and the
process of construction. The Bartlett Center also proved to be a more practical
example due to its location; today, WPI students interact with the structure
almost on a daily basis, some of whom had the opportunity to observe its
construction first hand during 2005 and 2006. The web-site was initially designed
on paper, with emphasis on making use of visual data to relay information to the

readers as outlined in the Bourque-Marois paper.

The web-site development process was a difficult one; with no prior experience
the program Microsoft Office FrontPage 2003 was studied extensively to ensure
a functional and effective tool for students. During the preliminary phases, the
structure of the web-site was developed which evolved over the period of the
development process. The construction process was simplified and broken down
into terms that could be easily comprehended by novice users and categorized
into twelve major construction phases, from Pre-Construction phases through

Close-out.

Each phase was allotted its own page with a concise description of the
respective term, along with an explanatory panel on the left that displayed
information on concepts and terminology used in construction related to the step.
Furthermore, the left panel also consisted of illustrations in the form of pie-charts

and a Gantt schedule, which illustrated the breaking down of activities involved in
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the form of a dependency relationship to convey the dependence of each step on

the previous one in a logically ordered fashion, forming a precedence relationship.

Video clips of each phase of construction from Bartlett Center's actual
construction footage were used to visually stimulate the viewers and effectively
relay information mentioned in the text. Furthermore, an “interactive summary”
page consisting of video clips, the complete schedule, activity breakdown
overview and CSI list were integrated into one page for the viewers’ convenience.
This would also eliminate mundane use of text allowing the viewer to jump to any
phase and instantly acquiring information related to each phase; hence, the
viewer could witness the entire construction process of the Bartlett Center phase-

by-phase in only twelve clicks.

After the prototype website was completed, an on-line survey questionnaire was
sent to CE3020 students who took the course between 2003 and 2007. The
survey collected the students’ views and assessment of the web-site on the basis
of ease of use, functionality, and effectiveness of visual aids, and educational

value.
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1.0 Introduction

The emphasis on using visual media to support teaching and learning has been
increasing for over more than a decade. As educators and learners we must
acknowledge the fact that today in the 21st century, we are living in a state of global
media saturation. Visual information exerts very powerful influences on us socially,
emotionally and intellectually; as we evolve, our intellect has developed “Visual
Intelligence”; Michael B. McGrath and Judith R. Brown’s “Visual Learning for Science

and Engineering” paper discusses and explores the diverse benefits of visual aids.

A vast majority of the jobs now require visual problem solving in the field of
engineering, biology, chemistry, mathematics, etc. proving we are becoming a visually
integrated culture. Yet, the teaching style which is proven to be most effective, learning
through visualization, is not being fully utilized. It is imperative that educators around the
world strive to improve their teaching methods by incorporating visual imagery and thus
stimulating visual thinking, and set a standard which helps students improve their
competence not only in critical analysis of visual imagery, but in visual communication

as well.

Today, few educators make use of an array of visual information derived from a
variety of sources such as the traditional static media such as pictures and PowerPoint
slides, as can be seen in many classes on WPI's tech savvy campus. However, it is not
suffice in today’s competitive dog-eat-dog world. Educators must prepare students to
effectively interact with today's experiences as well as tomorrows by enhancing their
educational opportunities by moving up to “incorporation of the digital media that is
manipulative”!. This report explores the possibilities of the incorporation of visual aids in

the subject of civil engineering, specifically the process of construction.

This report attempts to integrate dynamic and static visual data with the

process of construction, which may appear simple at most times, but is really quite

! McGrath, M. and J. Brown, “Visual Learning for Science and Engineering,” IEEE Computer Graphics and Applications, Volume 25 No. 5, pp. 56-
63.



complicated involving a relationship of intermingled tasks and events. Visual learning
may simplify information so it can be interpreted better, and as a result understood
better by novice students. In the following chapters facts, methodologies and results
regarding visual learning and teaching are outlined which were reviewed and cross-
analyzed with results from an educational experiment based (Appendix D) on the
development of a web-site titled “Visualizing Construction — The Bartlett Center from
Start to Finish” (Appendix H) which incorporated various forms of visual imagery to
demonstrate the process of construction in simpler terms. These results essentially
helped to prove or disprove the effectiveness of visual aids in teaching and learning.
Furthermore, the web-site was fine tuned to provide beginner civil engineering students
with a tool to understand the principles, concepts and processes of construction from a

construction management perspective as taught in CE3020.



2.0 Background

This report is the result of further research and development conducted by
Mustansir Jivanjee for an IQP Project exploring the potential of learning using visual
aids. The project reviewed, analyzed and progressed upon a previous IQP project
authored by two WPI students Ryan Bourque and James Marois, who initially explored

the subject.

2.1 The Bourque — Marois Paper

Ryan Bourque and James Marois seeking to prove the benefits of visual aids
targeted a similar problem in their paper titled “Visualizing the Bartlett Center
Construction”2. Their project involved the development of a web-site explaining the
process of construction and analyzing feedback from CE3020 students, which in the
end brought back important results. It was a test to confirm the effectiveness of the
implementation of visual aids in the case of learning the process of construction, and
the result was positive. Although their website, in my opinion, failed to incorporate
sufficient use of illustrations and visual data to convey the relevant information and
hence ineffectively portray the importance of illustrative aids, their paper notes key

points regarding the subject. Following, is an analysis of their work.

2.2 Creativity in Education and Learning

Creativity in Education & Learning rendered some key facts that were used to
shape their project. A. J. Cropley defines the differences between creativity and
intelligence in “Creativity in Education & Learning: A Guide for Teachers and Educators”.
The main difference between the two is that the function of intelligence is to acquire,
recall, and memorize already known information and then apply it, while Creativity is the
skill to develop or invent new ways to utilize the already known information for

application. Keeping this in mind it is rudimentary that WPI students have the

2 “Visualizing Construction — The Bartlett Center Construction,” by Ryan Bourque & James Morais
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necessary intelligence and knowledge but in a lot of cases lack the ability to apply the
acquired information toward specific projects in new and creative ways. Their paper
states that in the case of studying civil engineering the role of imagery is evident:
visualizations trigger different parts of the brain which auditory learning does not. With
this portion of the brain functioning, students can link the two styles of learning together

and apply them to arrive at more creative solutions to problems.3

2.3 Learning and Teaching Styles in Engineering Education

Learning and Teaching Styles in Engineering Education by Richard Felder
gave an in depth analysis of learning styles and related them to explicit engineering
topics. Richard Felder, a co-director at the American Society for Engineering Education
and National Effective Teaching Institute also shows how each learning style relates to
its corresponding teaching style. It is stated that visual learners correspond with a
presentation type teaching environment. The work recognizes that students can learn
in a variety of ways; however it categorizes learning into three main methods. One such
method is teaching using visualization, although it may not be the most widely used
tactic approach in college, it has been proven to be highly effective. This method
involves the use of pictures, diagrams, video, or other visual mediums that students can
analyze and learn from. Another method is auditory learning where people use
language in to order obtain knowledge. Both reading and listening to lectures are
included in this category. The last technique is known as kinesthetic. In this form of

learning people learn from physical feelings: taste, touch, and/or smell.4

3 “Creativity in Education & Learning: A Guide for Teachers and Educators” by A. J. Cropley
4 “Visualizing Construction — The Bartlett Center Construction,” by Ryan Bourque & James Morais
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2.4 The Kolb Cycle

The main theory behind the David Kolby’'s Kolb Learning Cycle can be
explained by the quote: “Learning is the process whereby knowledge is created through

the transformation of experience.”®

In 1984, David Kolby developed a cycle consisting of four phases that best
explain how people gain knowledge (see Fig. 1). The first phase is Concrete
Experience (CE), where the student is educated by means of an example, video, case
study, or any experience where a learner can extract a piece of knowledge. After the
student reviews the experience from multiple perspectives, they reflect upon what they
have just obtained, they might ask themselves: What happened? What did | observe?
This phase is called Reflective Observation (RO). The third phase is called Abstract
Conceptualization (AC), where the learners develop theories and look for patterns.
Conclusions drawn by Kolby were reached from the experience and correlations were
drawn between variables. For example, when A happens, B will result. The final phase
is called Active Experimentation (AE), where the learners brainstorm ways of how to
apply the information they have obtained in another example in the future. The overall
concept of the Kolby Learning Cycle is to use information obtained from past
experiences to learn new skills, facts, or ways of thinking and to apply them in the

future.®

CE
CONCRETE EXPERIENCE
[
AE RO

ACTIVE EXPERIMENTATION EEFLECTIVE OESERVATION

k / Kolb
= AC (1984)

ABSTRACT CONCEFTUALISATION

Figure 1 - The Kolb Cycle

5 Kolb, D. 1984 Experiential Learning: Experience as the Source of Learning and Development Englewood Cliffs, NJ: Prentice Hall
6 “Visualizing Construction — The Bartlett Center Construction,” by Ryan Bourque & James Morais
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2.5 Observations and Results from the Bourque — Marois paper

Ryan Bourque and James Marois developed a web-site in 2006 using visual
aids targeting Project Management CE students and received feedback from users via a
survey. They received 45 responses from a control group of CE students over the past
4 years with CE3020 knowledge — 15% responded. Many responses were suggested at
improving the site’s aesthetics and efficiency by streamlining the navigation controls.
But the most important feedback they received as stated in their report was that 95.6%
of the respondents agreed that the web-site prove as a useful for its intended purpose —

to better student’s understanding of the construction process overall.

They posed a question in their survey “Do you feel the use of this site would be
beneficial in any classes other than CE 3020?” to which common responses ranged
from courses such as CE3021 — Cost Estimating to CE1030 — Introduction to Civil

Engineering.

The Bourque — Morais paper and website was successful in accomplishing its
primary goal: Visual aids can be, and should be implemented to more than one course
and offer the student population diversity in styles of learning for better understanding
and information retention. The results of Bourque and Morias’ paper brought realization
to the fact that more effective visual aids along with added functionality should be

incorporated.



3.0 Visually aided Communication

As mentioned before, the importance of visual learning in today’s competitive and
fast paced world cannot be emphasized more. Educators in the Science, Mathematics,
and Technology and Engineering disciplines are urged to adopt visual methods to
communicate about science and engineering. Exploring the vast domain of visual
learning has the ability to engage students’ interest and the potential to make any
subject more appealing, as a result captivating more minds into the field of science and

engineering.

3.1 Why Visual Learning is Essential

Visual learning methods open up a new portal to problem solving, encourage
new ways to think about science and engineering which are out-of-the-box, and

enhance the education and practice of science and engineering.

Visual approaches let scientists and engineers communicate more complex and
subtle concepts to each other and to students, and visual approaches to learning can
engage the student more fully in the ideas. A revolutionary change to scientists' way of
thinking is evidenced by the fact that they now say they cannot do scientific research or
communication without visualization. This “visualization revolution” showed that letting
scientists engage the higher cognitive parts of the brain by thinking and communicating

visually improved how they performed their research.?

7
(1. B. H. McCormick et al. (Eds.) “Visualization in Scientific Computing,” Computer Graphics, Vol. 21, Number, 6, Nov. 1987.)



Figure 2 - Learning Styles of Average Student in CE/ES 256, Fall 2000 - Professor Fernando Cadena

According to a study conducted by a Civil Engineering Professor Fernando
Cadena of NMSU, as figure 2 illustrates, he states “the students in his Environmental
Science class (33 engineering and environmental science sophomores) shows that on

the average the students in this class prefer the visual and audio styles.” 8

Figure 3 - Preferred Learning Style in CE/ES 256, Fall 2000 - Professor Fernando Cadena

Furthermore, he discovered from his survey that “by far the maijority of the
students in his class preferred the visual style. These trends appear to be common in
the engineering profession. It is not surprising to see seasoned engineers take full

advantage of visual aids to communicate design concepts.”® This is illustrated in Fig. 3.

“Implementing Innovative Visual Aids in Engineering Education”, Fernando Cadena, Professor, Civil Engineering, NMSU



3.2 Technology Advancement

Visual learning has existed in the sciences for a long time, for example in
Chemistry, the stick and ball models to demonstrate bonding and molecule assembly.
However, it cannot be ignored that with time technology has evolved providing us with
more ways to teach and learn using visual imagery. Mathematics programs such as
Maple and Matlab allow students to define complex symbolic and numerical models and

visualize their output.

Other subjects such as biology make use of detailed models illustrating complex
functions of the human anatomy, such as the human heart. These models use visual
methods to convey the functionality ranging from the beating heart pumping blood
through the circulation system and the brain to the human brain transmitting neurons

form nerve stimuli.10

It is therefore evident that the form of visual aids has transformed over the years.
As we evolve further and discover more complex relationships and reactions in our
surroundings, educators must develop more ways to relay new information to future
minds for the ultimate betterment and progress of humanity. A good example of the
incorporation of visual data into engineering is the Building Information Model (BIM), a

visual tool to help educate construction engineering students

“The Building Information Model (BIM) is a set of information generated and
maintained throughout the life cycle of a building. BIM covers geometry, spatial
relationships, geographic information, quantities and properties of building components
(for example manufacturers' details). BIM can be used to demonstrate the entire
building life cycle including the processes of construction and facility operation.

Quantities and shared properties of materials can easily be extracted. Scopes of work

10 McGrath, M. and J. Brown, “Visual Learning for Science and Engineering,” IEEE Computer Graphics and Applications, Volume 25 No. 5, pp.
56-63.



can be isolated and defined. Systems, assemblies, and sequences are able to be

shown in a relative scale with the entire facility or group of facilities.”!

The implementation of BIM may very possibly improve visualization, enhancing
the user’s understanding, and hence productivity due to easy retrieval of information.
BIM proponents claim users may increase their coordination of construction documents,
their speed of getting their work done with reduced costs, and relative ease improving
overall efficiency. Visual Teaching as conducted using BIM is one of the many important

methods of promoting visual learning in today’s world.

3.3 Cross-Cultural Communication

The world’s population is growing at a fast rate. The WPI student body shows the
diversity of cultures present studying various disciplines such as engineering and
chemistry. This may pose as some form of a barrier for communication in any medium;
be it language or interdisciplinary, for example communication may be more difficult
between a chemist and a biologist in the same university than between two chemists in
different countries. However, these communication barriers can be overcome using
visuals as this is a more universal form of communication as shown in a study by
Jacqueline Ford Morie, Associate Director of Creative Development at the University of
Southern California’s Institute for Creative Technologies. Although many variables must
be taken into consideration such as cultural differences, but visual aids in learning may
break communication medium barriers for a more generic understanding, therefore

overcoming cross-cultural challenges be they across disciplines or across nations.

11
What is BIM? - By Professor Charles M. Eastman, Director of AEC Integration Lab at Georgia Tech.
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4.0 Visualizing Construction: The Bartlett Center from Start to
Finish

The web-site development process was a difficult one; with no prior experience
the program Microsoft Office FrontPage 2003 was studied extensively to ensure a
functional and effective tool for students. During the preliminary stages, the structure of
the web-site was developed which evolved over the period of the development process.
The construction process was simplified and broken down into terms that could be
easily comprehended by novice users and categorized into twelve major construction

steps, from Pre-Construction phases through Close-out.

4.1 About the Web-site

Teaching the construction process to civil engineering students at WPI in a
program does not have specific courses dedicated to this purpose; not all material is
covered is given proper attention, but rather a generic overview. Therefore using a
construction example seemed like an appropriate topic to conduct this educational
experiment on, as it posed some challenges in determining and developing visual data
for its intended purpose. The example of Bartlett Center using actual data also provided
a good way to illustrate different information in different visual styles. The actual
schedule and some visual data was provided by the Gilbane Building Company who
was the CM fro this project, and some contributions were made by Ryan Bourque and
James Morais, including the information from their paper and website, which were the

stepping stones for this project.

11



4.2 The Development Process

The compilation of the preliminary data was provided by Professor Salazar,
which comprised of references to IQPs previously conducted on the topic as well as
spreadsheets from CE3020 listing tasks broken down by CSI code (Appendix F — List of
Activities & Appendix G — Reduced List of Owner’s Activities, and some Primavera

documents (Appendix E) containing all the scheduling information, courtesy of Gilbane.

The first step towards making progress was to research and account for all work
that had been accomplished on the subject in the past. The Bourque — Marois paper
and web-site was determined as a good start-off point as it posed a challenge on the
web-site development criteria. The web-site development process was an important
milestone because all observations, results and conclusions were to be drawn from the
said web-site which would illustrate effective visual imagery. These visuals would be
tested upon by conducting a survey amongst a control group of CE students with prior
and on-going knowledge of CE3020 Project Management. The results were analyzed
and evaluated to get concrete results that the visual aids did indeed make the expected
impact on understanding of students, and this would be evident from the feedback

received. Therefore, a new a web-site was sought to be developed.

4.3 Index of Learning Styles Questionnaire

Before any progress could be made on the web-site, another control survey was
created for input into the web-site (see Appendix A for survey results). For this, use of
The Felder Survey (Appendix B) was sought. Felder, as aforementioned, was a co-
director at the American Society for Engineering Education and National Effective
Teaching Institute. He developed a survey comprised of forty four questions, the result
of which could be categorized into various groups, one of which was Visual Learners VS
Verbal Learners. Appropriate questions from the Felder Survey were compiled to put

the statistics to the test.

12



The survey was titled Index of Learning Styles Questionnaire derived from
Felder’s original survey, and was sent to forty CE colleagues with prior knowledge of
CE3020 in the early stages of the project. The response rate was 80%; results may be

found in Appendix A.

2. When | think about what | did yesterday, | am most likely to get

Response Response

Percent Count
a picture. 93.8% 30
words. 9.4% 3

Figure 4 - Question 2 from the Index of Learning Styles Questionnaire

A question was posed regarding information retention on a daily basis by asking
the question, “When | think about what | did yesterday, | am most likely to get...” 93.8%
responded they would think of a picture than something verbal or auditory (Fig. 4). This
provides indication that Felder's statement “processes can be made more tangible
through visualization”'2 and the fact that visual imagery plays a major role in information

retention and/or understanding information.

Another question was posed “I prefer courses that emphasize” with the choices,
“A. Concrete Material (facts, data)”, or “B. Abstract Material (concepts, theories).” 71.9%
of the control group responded with A. Facts and data are forms of information that
require retention rather than understanding in the case of concepts and theories. Hence,

if processes can be made more tangible through visualization and abstract material can

12 “Learning and Teaching Styles in Engineering Education” by L.L. Silverman/Felder
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be taught using visual aids enabling students to grasp material with ease, concepts and

theories can be made less ‘dreadful’.

9. Once | understand

Response Response

Percent Count
all the parts, | understand the whole thing. 65.6% 21
the whole thing, | see how the parts fit. 43.8% 14

Figure 5 - Question 9 from the Index of Learning Styles Questionnaire

One more crucial question was selected from Felder’s Survey: (Fig. 5) “Once |
understand...” with two choices: “A. All the parts, | understand the whole thing”, or “B.
The whole thing, | see how the parts fit.” According to Felder, learning styles can be
grouped as Sequential VS Global learners, where sequential learners obtain information
by means of logically ordered steps. Global learners happen to learn in bits and pieces
and progress learning randomly with no connections, and then see the big picture, if
they see it at all. 65.6% of the respondents replied with option B, hence providing
another important guideline for the web-site development process. Attention must be

paid not only on visual aids, but also on how and in what sequence it is presented.

Researching and organizing various sources of information related to the subject,
and conducting weekly meetings with Professor Salazar resulted in the web-site’s
gradual evolution of the preliminary design. Microsoft Office FrontPage 2003 was
chosen as the primary web-site design program due to its user friendly interface, and
after trial and error, and extensive self-study the skeletal frames and structure of the

web-site was developed.

14



4.4 Pre-Construction Phase through Close-out, and More

The complex process of construction in its entirety was broken down into the
following twelve easy to understand phases:

e Pre-Construction Phases

e Construction Schedule

e Bartlett Center Schedule

e Mobilization

e Excavation

e Foundation

e Steel Frame

e Exterior Walls & Roofing

¢ Interior Walls, Mechanical & HVAC

e Landscaping

e Finishing/Punch-list

e Close-out

15
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Scope
Schedule
Budget

Scope: 'The project scope is the written summation of the purpose
of a project, the intended result of a project, a description of the
physical items to be constructed, and the expected
deliverables/responsibilities of the project participants. The
project scope addresses the method and approach to be utilized to
satisfy the project requirements within a specified time period for
a given amount of money."

Schedule: The required time to produce the end product as
described under the scope of the project. All tasks that are

Pre-Construction Phases

Preconstruction phases include but are not restricted to the following activities:

Formulation: Formulation consists of identifying the scope, schedule and budget for the proposed project. The scope is generally identified
by a sketch prepared by the architect/designer. Once the scope has been identified the plans are evaluated and the projects total cost is
estimated. The schedule is similarly planned and estimated. The scope, schedule and budget information is summarized for (after the
active involvement and approval of) the owner.

Preliminary Design: This is the initial phase of the design process. The agreed upon scope, schedule and budget of each project is defined
during the formulation process, all of which are refined as more details about the project are received. It will be the PMs responsibility to
keep these three parameters in focus when making decisions regarding the project design. In order to achieve a successful project, the
design team must get input from, and coordinate with, a number of different entities such as engineers, accountants and superintendents
with regular meetings with the owners, QA/QC, architects and project managers as the project moves along. All changes made to design
have to be approved by the owner.

Construction Documents: This is a phase where design is finalized and all necessary documents to "seal the deal” are organized. The main
emphasis of this phase is to verify that all the information is on the drawings and in the specifications so that the project can be bid for
construction. Clarity and completeness is key to avoid costly changes while in construction. All bonds, permits and other construction
documentation such as drawings, proiect manuals, general conditions, specifications etc are refined and outlined and finalized for
construction to begin.

Project completion-o-meter:

0% 2% 100%
[Pre-construction]

involved in getting the job done have to be performed in a
sequence, as the precedence chart illustrates, and the time

@ Internet ® 100% ~

Figure 6 - Dedicated page comprising of a main page, and a side panel (left)
Each page was split into a main page and a side panel as shown in Figure 6.

The figure shows how each phase was allotted its individual page and briefly
explained, with construction concepts and terminology explained in the left panel for
easy understanding of novice users. Incorporated into each page was a “Project
Completion-o-meter” illustrating the percentage of construction completed phase-by-
phase. This not only emphasized the dependency of each phase regarding its position
in the precedence relationship of construction phases, but also helped the process of
flow of construction reminding students every step was a step forward as illustrated in

Figure 7 below.

0% 11%

[Fre-construction 1ot zaten Excavation Fourczton SRR RMMSISINE NONSISRECUAS) [SHUSEANEN ERSESIRNGRUt

100%

Figure 7 - Project Completion-o-meter illustrating percentage of project complete with respective phase.
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Along with the “Project Completion-o-meter”, a Gantt chart was also provided to
help students keep track of the phase and all its activities with respect to the project as

a whole as shown in Figure 8.

June 2005

Hehullzatlnn 212303 - 5.'244'05

— E:tl::a'.'atmn JM 803 - 31203
@ Ba-:lcfllll'Hesture Grade - uzp. : :
E Ex{:&vate for Fou nda‘tmn
03A ﬁ Form/Place/Sirip Easement Wall - 1}3.A¢
- 024 =] Ela.nd-tl'll Int. Fnd. Walls & WG Duct - 024
[t &= Prep Drsl'thesl’Harduare Bld Pks
_ Foundation 2.'23:‘1}5 A0S
i ip W Steel Fra.;'ne 454103 - 51 Y
21105 1 : - ; :
£ *

Figure 8 - Gantt chart illustrating break-down of tasks in the phase Excavation.

A scroll bar was provided for easy navigation of the phase schedule with respect
to the entire project schedule on the same page to prevent students from losing track of
what was essential, i.e. the process of construction, rather than getting lost in a sea of

different windows.

After an explanation and breakdown of information via the static forms of visual
data, the page also provided actual video footage of the phase that had been recorded

during the construction of the Bartlett Center. An example is illustrated in Figure 9.
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@ Windows Media Player
File View Play Tools Help

— -
! - (] Now Playing v .8x

O ocr

Figure 9 - Example of video footage provided from Higgins Labs (left) & Harrington Auditorium (right)

This was an important step because it helped students who had just acquired the
information relating to the phase from the text and other static visual data, and present it
from a dynamic point of view. This proved to be helpful as it allowed students to look at

the tasks broken down by CSI code.

CSl is a technical society formed by an association of individual members in the
U.S. non-residential building design and construction industry, which develop voluntary
standards for the preparation of specifications, organize continuing education sessions
to train practitioners to read and write written construction documents, and hold product
shows in their effort to continually improve the process of non-residential building design

and construction.13

The video footage showed the phase from two angles, from Higgins Laboratory
as well as Harrington Auditorium using webcams positioned there by the WPI ATC for
the entire construction of the project. This form of visual data would allow students to

relate to the information provided on the page on a higher level.

1 http://www.ordesignandconstruction.com/glossary.htm, Copyright © 2002
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The side panel not only provided the user with definitions of technical terminology,
but also with an overview in terms of percent time of the total project duration for the

phase the page displayed as shown in Figure 10.

Excavation Schedule Overview

Project
emaining,
89.00%

M Excavation
W Project
Remaining
Excavation,
11.00%

N o
5 April 2005 May 2005 June 2005 July 2005
T T T TR

- g E ion 3118105 - 5112105
¢ BackfillRestore Grade - 02A v :
= Excafva(e for Foundation.
tm) Form/Place/Strip éawment Wall - 03A

@ Backfill Int. Fnd. Walls & U/G Duct - 02A

@@ Prep Drs/FramesiHardware Bid Pks

Backfill/Restore

109 Grade

3/18/05 |3/18/05 | 02A

1130 [Xcavate for 3/23/05 |4/21/05 | 02A
Foundation

Form/Place/Strip |3 g 05 |3/31/05 | 034

e Basement Wall

Figure 10 - Side panel displaying an overview of the Excavation Phase.

The side panel was also provided with a scroll bar for on-page navigation
preventing students from getting lost. It comprised information such as percentage of
the project completed with the completion of each phase in the form of a pie-chart, a
different form of displaying numerical data. It also included a mini-schedule comprising
only of the task break-down of the phase in question. This allowed easy access to
information, isolating the users from the main page focusing their attention on the
information at hand by displaying the task sub-duration within duration period of the
entire phase. Right below the mini-schedule, the tasks displayed were broken down in

detail by ID, Description, Start date of task, Finish date of task and Bid Package number.
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The summation of all the information alone conveyed a new set of information in terms

of detail as opposed to the main page.

[Click on thumbnails for larger pictures - hit 'Back' on your browser to go back to page)

Roof Instaliation

Inztallation of the roofis 3
milestone completion regarding
the exterior structure of the
bilding

Dioors £ Windows

Onoe the exterior is complete,
doors and windows ane instalied
1o seal off the interor for dust
and thermal control

Interior wall Frames

The skeletal structure of the
interorwals are framed 23 per
drawings, outline rooms

El=ctrica

Crver hesd racks are instaled on
the celiings toweave slectncs
wiring inzide the building to each
rOOi)

Flumbing

Plumbing piping, connections
and conduit are lzid out 35 per
drawings

Electrical & Telecommunications

Allrglzvant cebles and witing
that have been run through the
wallz and ceiling racks ane
bundied neatly before walls and
falze cellings can beinstaled

=

Piping Insulation

Water and plumbing related
piping, and other critical carriers
arz insulzted to prevent freszing
and thermal deflections in winter
meanths

Stairs and Floor canpentry

Stairs and Floors

Fiowgh stairs and floors are
installed, which are finished a:

Figure 11 - Example of pictures provided for the phase Interior Walls, Mechanical & HVAC, where no video
footage was available.

In some cases where video data could not be applied, more still pictures of

phase were posted. As can be seen in Figure 11, information for each picture was

provided with an option to make the image bigger for better viewing. For example, in the

phase Interior Walls, Mechanical and HVAC, video footage was not available because

the webcams could not document the inside of the building. However, a picture was

provided for some of the tasks involved.

In addition to each page dedicated to each phase of construction, a summary

page was also provided. This page proved to be a major break-through as it allowed the
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compilation of all available visual data on one interactive page. The breakdown of the

summary page is illustrated in Figure 12 with window numbers 1, 2, 3 and 4 respectively.

2 New Page 1 - Windows Internet Explorer
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- — = »
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Division 01 — General Requiremen 4

01410 - Testing Laboratories

Re
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EEEEEEEEEELE
13

End Project /106

~
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Figure 12 - Summary page broken into four independent smaller pages.

The summary page can be looked as a four-in-one page (refer to Figure 12):

1. The first page displayed an overview of a phase similar to what could be seen on the
side-panel when on the main page of a certain phase. It summarized the phase-
related information such as percentage of project completed with the completion of
the phase, a mini-schedule with a break-down of each of the tasks involved and
listed them by ID, Description, Start date of task, Finish date of task and Bid

Package number. An independent scroll bar was provided.

2. The second page displayed all dynamic forms of visual data in its entirety. A list of all
the phases comprised in the construction process was listed and hyperlinked, which
if clicked would display a video or a list of pictures of the respective phase within the
same page. In the case of pictures, a dedicated scroll bar was provided for easy
navigation.
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3. The third page comprised a ‘collapsed’ version of the schedule to provide the user
with precedence relationship guidelines preventing confusion which was possible
with the volume of information displayed on the page. Each phase was listed on the
Gantt chart similar to ones that could be found on the main page, and was made
interactive by making each phase “click-able”. Clicking on a certain phase, for
example, Interior Walls, Mechanical and HVAC, page 1 and 2 would display the
Interior Walls, Mechanical and HVAC overview and dynamic data respectively. Thus,
by allowing the user to interact with the Gantt chart control over information
displayed was relinquished allowing the user to freely jump to his or her phase of
choice instantaneously summarizing and transforming all relevant data by one click.
An Independent scroll bar was provided to view the schedule with ease, preventing

font shrinkage.

4. The fourth and the last page remained constant throughout the interaction process.
This page displayed the CSI list as a reference, breaking down the sixteen divisions
with each applicable task involved in each phase to be identified as shown in Figure
13. In addition to an independent scroll bar, each division was also provided with a
“Top” button (see Figure 13), clicking which resulted the user to be sent to the top of
the page where links were provided to jump to a CSI division of choice to prevent

confusion and ease in navigation.

Division 01 — General Reguirements

01410 - Testing Leboratories

01420 - Inspection Services

01450 - Quality Contro

Top

Figure 13 - CSI List, Division 01: General Requirements.
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With the construction process broken down into twelve distinct steps, with each
phase having a dedicated page, and with the information displayed in different forms of
visual aid in addition to text, it became evident that navigation could become confusing
for the user. The lack of ease in navigation would damp the effectiveness of information
that needed to be conveyed. Hence, a solution was proposed. Each phase was to be
displayed in the form of a button at the bottom of each page totaling twelve buttons in all;
the result of clicking each would lead to the user being re-directed to the main page of

the phase clicked on. These buttons are shown below in Figure 14.

[>Pre-Construction Phases  [>Construction Schadule [>Bartient Cir, Schedule [>Mobilzation [>Escavation [>Foundation
[>5tzel Frame P>B.Vizlis/Roofing > Int.WiallsMach. /HVAC [>Landscaping [>Finishing/Punchlist [>Coszout

Figure 14 - Navigation Links for all phases.

These buttons were designed to catch the users’ attention in the case of his or
her intention to browse to another phase, or to aid them in the event of getting ‘lost’.
Hence, the web-site’s functionality was ensured preventing a student from feeling

overwhelmed, improving effectiveness and efficiency of the web-site.

4.5 Review of website improvements

In comparison to the previous version of this website, a lot more visual data was
embedded into the new web-site. However, in the process of compiling pictures, videos

and other visual imagery, the volume of information increased proportionally.

The Bourque-Morais website made use of a simplistic time-line methodology
outlining the milestone phases; each phase highlighted denoting its location in the chain
of phases of construction. The time-line is illustrated in Figure 15. This proved to be a
strong tool in relaying the related information without any major complications. Each
phase following the next was shown cascading giving it a precedence relationship effect

complete with dates as well.
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Figure 15 - The Bourque - Morais sequential time-line.

This methodology was taken into consideration in the development of schedules
related to each phase in the form of Gantt Charts, forming a more detailed and
contoured time-line relaying more information by breaking down tasks involved with
each phase, where each task followed another to show a precedence relationship within
a phase as well. For example, in the Foundation phase, the task Fabricate Steel was
followed by Steel Delivery, then Erect Basement Steel, Erect First Floor Steel, and
henceforth, until the tasks involved in the phase were completed leading into the next

phase, i.e. Exterior Walls & Roofing. This is illustrated in Figure 16 on the following

page.

ril 2005 June 2003 03

] III TR L W T II|I IIII lII NI
— Steel Frame 4/4/05 - 813105

i

_ Fabricate Steel
: . Steel Delivery

Q Erect Basement: Steel
g Erect First Flobr Steel
& Erect Second;Floor Steel

@ Erect Attick ESteel

@ Erect RoojT Steel

Figure 16 - Precedence relationship of the task breakdown structure within the Steel Frame phase.
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Hence, the complete timeline of phases could be broken down into a timeline of
tasks by phase, generating a schedule of tasks as well as their respective phases as
demonstrated in Figure 17. A legible version of this schedule, as provided on the

website, may be found in Appendix I.

et
Bk . P Wl i V3 D - A4
R P S e s i B PR
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Figure 17 - Complete precedence relationship structure by phases and respective tasks.

Microsoft Publisher was used to generate these Gantt Charts, a tool that is used
in today’s world to generate detailed construction schedules; this program also proved

to be much more user friendly than another notorious scheduling program, Primavera.

This process allowed a greater amount of construction information to be captured
by the updated version of the website, where technical construction jargon was

explained by hyper-linking every term rendered confusing to novice users.

The navigation on the Bourque-Marois website was also further developed. Each
page allotted to a phase was not only provided with links to all phases to retrieve
information of choice, but with a link specific to the sequential process of construction

(precedence relationship-wise), promoting gradual flow of information as portrayed by

25



the illustrations aforementioned. This was thought to help students to keep on track of
the timelines developed to avoid confusion, while giving them the freedom to access
any phase of choice. For example, as can be seen in Figure 18, when a viewer desires
to move onto the following phase, he or she is initially presented with the option to link
back to a previous phase as outlined by the timeline, or go to the next phase of the
precedence relationship, i.e. Exterior Walls & Roofing. Were a viewer to select an
alternate phase, links to allow them to do so were provided immediately after these

options.

<< Back Exterior Walls & Roofing - Next =>

Figure 18 - Precedence Relationship links

Hence, the results from the Index of Learning Styles Questionnaire (Appendix A)
were put to good use, helping to shape the website into a more efficient tool for students
promoting sequential learning, using aids to capture abstract material in concrete form

and ultimately, helping students understand the material in an expeditious manner.
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5.0 Results

The survey (Appendix A) was derived from Felder’s Original Survey (Appendix B),
which was then sent out to a group of CE students for feedback on the various aspects

of teaching styles. The results of that survey are discussed as follows.

5.1 Survey Results

Upon substantial completion of the website, a survey was created to assess its
functionality and efficiency based on the responses of that survey, and pointers on how

to make it better were sought.

The survey had to be a controlled one in order to consistently determine the
contributions of the new version of the website when compared with the work
accomplished by previous authors. CE 3020 students and alumni from class groups
A03 through A07 were chosen as the control group, totaling the number of potential
participants to 276. The survey was designed with questions similar to those posed by
Ryan Bourque and James Morais in their survey to maintain consistency so that the
results obtained may be compared to their results to measure the progress achieved
(Appendix C).

However, a large number of student’s have graduated since they took the course
and their WPI email address is no longer operational. This reduced the list dramatically

from 276 students to 140, nearly half of the original amount.

Only 20 CE 3020 alumni responded which is equivalent to 15%. A 100% of the

respondents were Civil Engineering majors with no responses from the A03 class group.
The control group was questioned on their construction knowledge and

construction experience prior to taking the CE3020 course, to obtain generic

demographic information regarding their familiarity with Construction Information. Most
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of the participants faired moderately on both aspects of the question, as illustrated in

Figure 19.

2. Please select your level of current construction kno istruction

ience,

Construction Knowledge

None

Please select your level of

knowledge and experience 0.0% (0}

Construction Experience

None

Please select your level of

25.0% (5
knowledge and experience &)

Some Extensive
85.0% (17) 15.0% (3)
Some Extensive
75.0% (15) 0.0% (0}

Figure 19 - Construction Knowledge/ Construction Experience survey results.

The web-site faired well on ratings (as can be seen in Appendix D) scoring with

the 80% majority rating it a 5 out of 5 on content, 4 out of 5 on aesthetics and 4 out of 5

on functionality.

When asked to what extent visual aids were important in improving student’s

understanding of a subject, the results ranged from moderate to very high, with 50%

50 -

40 A

30 -
20 -
10 A

H None

W Some
Moderate

H High

m Very High

being the majority voting its
importance to be high. Of the other
half of the survey population
respondents, 20% voted for its
importance being moderate, where
as 30% claimed its importance

was very high. (See Fig. 20)

Figure 20 - Importance of Visual Aids

The results clearly showed that visual aids were crucial to students not only for

understanding of material being covered in any subject, but as a preference. However,
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the experiment’s results had to be compared and contrasted with results obtained from

previous work.

5. Which areas of the term project did you find to be difficult?

Response
Percent

Developing a list of activities | 26.3%

Creating a sequential schedule |
(critical path method)

63.2%

Types of costs (overhead, variable,
wages, materials, etc.) E— o
Costrisk analysis [ 42 1%
Comprehension of activites [ 15.8%
Visualizing the logical process :| 21.1%
sequence
Formulating an estimate of final :| 15.8%

costs

Figure 21 - Areas of the term project that may have been difficult for students.

Students were asked standard questions similar to those asked in the survey
conducted previously as deemed appropriate. One such question asked what areas of
the term project were difficult for students understanding in a multiple choice format
where students could choose multiple answers. Figure 21 breaks down the hurdles that
posed a challenge for students of which the three highest were ‘Creating A Sequential
Schedule’ (63.2%), ‘Cost Risk Analysis’ (42.1%) and ‘Developing A List of Activities’
(26.3%). However, the response rate for the choice ‘Visualizing the logical process
sequence’ faired as the fourth highest obstacle in the term project, an option for which
the response rate was expected to be higher considering the positive response rate to
the question discussed earlier, i.e. regarding the importance of visual aids in
understanding a subject. It is interesting that the creation of a schedule received 64 %,
one of the most important objectives of this work. However, visualization of the process

only received 21%.

Another question the students were asked was whether the website would prove
to be useful in helping them over come the challenges that the term project presented
them. 85% of the students voted yes while the remaining 15% voted maybe (Appendix
D). Students were asked for feedback on how the website could be improved. Most of

the respondents felt that the website was suffice content and navigation wise, however
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it is important to mention for future progress that some respondents suggested that a
more aesthetic and professional interface be used and that “CE3020 needed very
detailed part of the project and the website only provided a broad overview and for
those who need visualization it only gave basic information” (see Appendix D). However,
since the goal of this project was to give novice students the big picture in order to help
them visualize, understand and put together the smaller working parts themselves, the

content was suffice.

The survey proved the website would be an efficient and effective tool in helping
students taking CE3020 understand and overcome the challenges they faced by

visualizing the process of construction from a project management perspective.

Students were also requested to suggest what other courses the website could
prove helpful for. One student responded suggesting, “Yes, | think that websites similar
to this or branched off of this website could help with many civil engineering courses at
this school. However, | think the site may contain too much help and that if it were
improved upon anymore it would take away from the difficulty of the class. | think the
class is viewed as a very hard class to get an A in and as a person who got one of
those A's | wouldn't want to see other kids take the course and miss out on the time and
effort | put into it because in a way the class itself and how it is structured shows you the
importance of time management. | say this because | think | learned more from the
amount of effort | had to put into the class to get that A than anything. This site seems to
just kind of hand everyone the answers and if | were to offer advice to people in this
class it would be learn to budget the responsibilities of this class early so everything
doesn't pile on at the end. This site would allow kids to slack off more and would take
away from the feeling that you are really working on a project of your own and make it
seem more like you are just replicating what has already been accomplished.” This may

give the instructor an incentive to raise expectations on the course.

This was considered as very helpful feedback. Even though some of the students
thought it would take away the essence of the effort that should be put into the class to

get an A, he or she believed the website would give other students an unfair chance at

30



achieving a similar grade. However, thought was put into this issue during the websites
preliminary stages, and hence Microsoft publisher was used to develop precedence
relationships and files were not provided as it is not only a good tool to illustrate the
point precedence relationships make, but also succeeded in not giving away any
Primavera related answers which students were required to figure out themselves for
the CE3020 term project. The feedback hence essentially suggests that the website
could make an even leveled playing field for all students, helping weaker students
understand the crucial basics better and faster, while at the same time pushing students
that excel to put more work into advanced topics in helping them secure a higher grade,
hence giving them more educational value. Other classes this tool could be used toward,
as per suggestions in the survey results (Appendix D) were CE3020, CE3021, CE3022
and CES535.

5.2 Conclusion

“Visual thinking is crucial to the future of learning, with particular connections to
collaborative learning methodologies, distance learning, and virtual learning
environments.”'* On a global scale, efforts in seeking means to enunciate and interpret
the subtle differences of visual realm must be increased. Collaboration across different
cultures and professional disciplines needs to be established not only for a macro-scale
welfare, but for a more unitary and micro-scale benefits; students having difficulty
understanding material may not only improve their understanding but may also taken

upon dual majors for self betterment, and ultimately, betterment for humanity.

Further studies along with applications of the results of studies regarding visual
learning need to be assessed and implemented simultaneously. The field of academia
needs to embrace the fact that the use of imagery for teaching science and engineering
is a respectable approach, and could very well catalyze scientific discovery and
invention by encouraging out of the norm thinking eliminating one-dimensional textbook

thinking.

14 “Implementing Innovative Visual Aids in Engineering Education”, Fernando Cadena, Professor, Civil Engineering, NMSU
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5.3 Recommendations

The website proved to be a successful accomplishment. However, it is far from
perfect. It is suggested that further refinement of the visualization process by improving
the navigation features by making the interface more user friendly. It is also suggested
that a more sleek and more attractive/addictive interface be used to capture the young
students’ attention in today’s fast paced technological environment so that the website
may preserve it's appeal. It is also suggested that the content be revised and sharpened
around the edges to eliminate information that may send a novice mind to wander or
contribute to his or her confusion, and more visual emphasis be made on the
sequencing of the processes of construction. And of course, use of better and more

efficient visual data should be implemented.

The main goal of this project was to help students to better understand the
construction process through visualization. This website was aimed at giving them a
broader knowledge of all the activities involved in construction as an aid to classroom
lectures, not to replace them. Schools all over the world should start adopting the visual
medium of learning not only as suggested by science, but also as demanded and

desired by today’s students.
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Appendix A — Index of Learning Styles Survey Results
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SurveyMonkey.com
because knowledge is everything

survey title:

Index of Learning Styles Questionaire
Edit Title

Page: Learning Using Visual Aids

Logged in as "mglg" Log Off

1. | prefer courses that emphasize

Response Response
Percent Count
concrete material (facts, data). 71.9% 23
abstract material (concepts, theories). 34.4% 11
answered question 32
skipped question 0
2. When | think about what | did yesterday, | am most likely to get
Response Response
Percent Count
a picture. 93.8% 30
words. 9.4% 3
answered question 32
skipped question 0
3. When | solve math problems
Response Response
Percent Count



http://surveymonkey.com/MyAccount_Logout.aspx?KeepThis=true&TB_iframe=true&height=100&width=300
http://surveymonkey.com/MySurvey_SettingsTitle.aspx?sm=GW7USmt6P%2fj%2f9Z6FQOt%2bxo46IXyErTvvXXq1ekfRoO8%3d&KeepThis=true&TB_iframe=true&height=200&width=400
http://surveymonkey.com/Default.aspx
http://surveymonkey.com/Default.aspx

3. When | solve math problems

l usually work my way to the solutions one step at a time. 62.5% 20
| draw an illustration of the problem to understand the problem better. 40.6% 13
answered question 32
skipped question 0
4. | like teachers
Response Response
Percent Count
who put a lot of diagrams on the board. 71.9% 23
who spend a lot of time explaining. 37.5% 12
answered question 32
skipped question 0
5. 1 remember best
Response Response
Percent Count
what | see. 84.4% 27
what | hear. 25.0% 8
answered question 32

6. It is more important to me that an instructor




6. It is more important to me that an instructor

Response Response
Percent Count
lay out the material in clear sequential steps. 71.9% 23
give me an overall picture and relate the material to other subjects. 34.4% 11
answered question 32
skipped question 0
7. | prefer to get new information in
Response Response
Percent Count
pictures, diagrams, graphs, or maps. 75.0% 24
written directions or verbal information. 31.3% 10
answered question 32
skipped question 0
8. | tend to picture places | have been
Response Response
Percent Count
easily and fairly accurately. 87.5% 28
with difficulty and without much detail. 15.6% 5
answered question 32




8. I tend to picture places | have been

skipped question 0
9. Once | understand
Response Response
Percent Count
all the parts, | understand the whole thing. 65.6% 21
the whole thing, | see how the parts fit. 43.8% 14
answered question 32
skipped question 0
10. In a book with lots of pictures and charts, | am likely to
Response Response
Percent Count
look over the pictures and charts carefully. 80.6% 25
focus on the written text. 25.8% 8
answered question 31
skipped question 1
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NC STATE UNIVERSITY

Index of Learning Styles Questionnaire

Barbara A. Soloman
First-Year College
North Carolina State University
Raleigh, North Carolina 27695

Richard M. Felder
Department of Chemical Engineering
North Carolina State University
Raleigh, NC 27695-7905

Directions
Please provide us with your full name. Your name will be printed on the information that is returned to you.

Full Name

For each of the 44 questions below select either "a" or "b" to indicate your answer. Please choose only one answer for each
question. If both "a" and "b" seem to apply to you, choose the one that applies more frequently. When you are finished selecting
answers to each question please select the submit button at the end of the form.

1. lunderstand something better after |
(a) try it out.

(b) think it through.
2. 1 would rather be considered

() realistic.

(b) innovative.
3. When I think about what | did yesterday, | am most likely to get

(a) a picture.

(b) words.
4. ltendto

(a) understand details of a subject but may be fuzzy about its overall structure.

(b) understand the overall structure but may be fuzzy about details.
5. When | am learning something new, it helps me to

(a) talk about it.

(b) think about it.
6.  If I were a teacher, | would rather teach a course

(a) that deals with facts and real life situations.

(b) that deals with ideas and theories.
7. | prefer to get new information in

(a) pictures, diagrams, graphs, or maps.

(b) written directions or verbal information.
8. Once | understand

(a) all the parts, | understand the whole thing.

(b) the whole thing, | see how the parts fit.

a In a ctudv aranin winrleina an difficnlt matarial 1 am mara likahs tn




10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

(a) jump in and contribute ideas.

(b) sit back and listen.
| find it easier

(a) to learn facts.

(b) to learn concepts.
In a book with lots of pictures and charts, | am likely to

(@) look over the pictures and charts carefully.

(b) focus on the written text.
When | solve math problems

(@) Iusually work my way to the solutions one step at a time.

(b) | often just see the solutions but then have to struggle to figure out the steps to get to them.
In classes | have taken

(a) I have usually gotten to know many of the students.

(b) I have rarely gotten to know many of the students.
In reading nonfiction, | prefer

(a) something that teaches me new facts or tells me how to do something.

(b) something that gives me new ideas to think about.
I like teachers

(a) who put a lot of diagrams on the board.

(b) who spend a lot of time explaining.
When I'm analyzing a story or a novel

(@) I think of the incidents and try to put them together to figure out the themes.

(b) 1 just know what the themes are when I finish reading and then | have to go back and find the
incidents that demonstrate them.
When | start a homework problem, | am more likely to

(a) start working on the solution immediately.

(b) try to fully understand the problem first.
| prefer the idea of

(a) certainty.

(b) theory.
I remember best

(a) what I see.

(b) what | hear.
It is more important to me that an instructor

(a) lay out the material in clear sequential steps.

(b) give me an overall picture and relate the material to other subjects.
| prefer to study

(a) in a study group.

(b) alone.
I am more likely to be considered

(a) careful about the details of my work.

(b) creative about how to do my work.
When | get directions to a new place, | prefer

i

(a) a man




24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

2R

(b) written instructions.
I learn

(a) at a fairly regular pace. If | study hard, I'll "get it."

(b) in fits and starts. I'll be totally confused and then suddenly it all “clicks."
I would rather first

(a) try things out.

(b) think about how I'm going to do it.
When | am reading for enjoyment, | like writers to

(a) clearly say what they mean.

(b) say things in creative, interesting ways.
When | see a diagram or sketch in class, | am most likely to remember

(a) the picture.

(b) what the instructor said about it.
When considering a body of information, | am more likely to

(a) focus on details and miss the big picture.

(b) try to understand the big picture before getting into the details.
I more easily remember

(a) something I have done.

(b) something | have thought a lot about.
When | have to perform a task, | prefer to

(a) master one way of doing it.

(b) come up with new ways of doing it.
When someone is showing me data, | prefer

(a) charts or graphs.

(b) text summarizing the results.
When writing a paper, | am more likely to

(a) work on (think about or write) the beginning of the paper and progress forward.

(b) work on (think about or write) different parts of the paper and then order them.
When | have to work on a group project, | first want to

(a) have "group brainstorming™ where everyone contributes ideas.

(b) brainstorm individually and then come together as a group to compare ideas.
I consider it higher praise to call someone

(a) sensible.

(b) imaginative.
When | meet people at a party, | am more likely to remember

(a) what they looked like.

(b) what they said about themselves.
When | am learning a new subject, | prefer to

(a) stay focused on that subject, learning as much about it as I can.

(b) try to make connections between that subject and related subjects.
I am more likely to be considered

(a) outgoing.

(b) reserved.

I nrafar ranircae that amnhacize




39.

40.

41.

42.

43.

44.

(a) concrete material (facts, data).

(b) abstract material (concepts, theories).
For entertainment, | would rather

(a) watch television.

(b) read a book.
Some teachers start their lectures with an outline of what they will cover. Such outlines are

(a) somewnhat helpful to me.

(b) very helpful to me.
The idea of doing homework in groups, with one grade for the entire group,

(a) appeals to me.

(b) does not appeal to me.
When | am doing long calculations,

(a) 1 tend to repeat all my steps and check my work carefully.

(b) I find checking my work tiresome and have to force myself to do it.
I tend to picture places | have been

(a) easily and fairly accurately.

(b) with difficulty and without much detail.
When solving problems in a group, | would be more likely to

(a) think of the steps in the solution process.

(b) think of possible consequences or applications of the solution in a wide range of areas.

When you have completed filling out the above form please click on the Submit button below. Your results will be returned to
you. If you are not satisified with your answers above please click on Reset to clear the form.

Submit | Reset

Dr. Richard Felder, felder@ncsu.edu
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‘¢¥» SurveyMonkey.com @ Privacy @ Contact Us O Logout

' because knowledge is everything

Home Hew Survey My Surveys | List Management My Account [ | Help Center

Monday, March 05, 2007

I Show All Pages and Questions j Export... §| View Detail ==

Results Summary

Filter Results Share Results
To analyze a subset of your data, Your results can be shared with others,
you can create one or more filters. without giving access to your account.
| Add Filter... RRASUEES Configure... BElCIERIEES
Visible: 45 Reports: Summary and Detail

1. From Start to Finish

1. Name (optional)

@ Total Respondents 16
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http://surveymonkey.com/Logout.asp
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http://surveymonkey.com/MySurveys.asp?Rnd=0.8901113
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http://surveymonkey.com/AccountInfo.asp?Rnd=0.3160319
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http://surveymonkey.com/DisplayDetail.asp?SID=3255728
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(skipped this question) 29

2. What is your major?

Response | Response
Percent Total
CcM | 4.4% 2
MGE 0% 0
OIE 0% 0
Other
(please | 4.4% 2
specify)
Total Respondents 45
(skipped this question) 1]

3. What term did you take CE3020

Response | Response
Percent Total

A04 | 4.4% 2

(please - 4.4% 2

specify)

Total Respondents 45

(skipped this question) 1]



http://surveymonkey.com/TextBreakdown.asp?SID=3255728&QID=40594980&OptionType=1
http://surveymonkey.com/TextBreakdown.asp?SID=3255728&QID=40595101&OptionType=1

4. What was your construction experience prior to CE30207?

Response | Response
Percent Total
Total Respondents 45
(skipped this question) 1]

ResponseRespons
Percent Total

Developing
a list of
activities
24.4%11

Creating a
sequential
schedule
(critical
path
method)

40% 18

Types of
costs
(overhead,
variable,
wages,
materials,
etc.)

26.7%12

Cost
risk
analysis

31.1% 14

Comprehension
of activities

15.6% 7
Visualizing
the logical
process




sequence

Formulating

an estimate

of final

costs
Other
specify)

Total Respondents 45
(skipped this question) V]

6. Do you think this site could be helpful for the intended purposes?

ResponseResponse
Percent Total

Yes

No- 4.4% 2

Total Respondents 45

(skipped this question) 0

7. Please, rate (1=poor, 5=excellent) this site on each of these categories.

Response

g 2 8 < 5 Average
Content (information: text & graphics) 0% (0) 7% (3) 20% (9) 449%% (20) 29% (13) 3.96
Appearance (looks) 2% (1) 11% (5) 16% (7) 47% (21) 24% (11) 3.80
Functionability (ease of navigation) 2% (1) 2% (1) 24% (11) 42% (19) 29% (13) 3.93

Total Respondents

45

(skipped this question)

0
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SurveyMonkey.com
because knowledge is everything

survey title:

Visualizing Construction: The Bartlett Center Edit Title
Page: Visualizing Construction - Bartlett Center From Start to Finish.

Logged in as "mgl1g" Log Off

1. What is your major?

Select Major

CEE CM

Select a major

from the menu 100.0% (20) 0.0% (0)

MGE

0.0% (0)

OIE

0.0% (0)

Other (please Response
specify) Count
0.0% (0) 20

Other (see below) 1

answered question 20

skipped question 0

2. Please select your level of current construction knowledge/construction experience.

Construction Knowledge

None
Please sel_ect your level of knowledge 0.0% (0)
and experience
Construction Experience
None
Please select your level of 25.0% (5)

knowledge and experience

Some

85.0% (17)

Some

75.0% (15)

Extensive

15.0% (3)

Extensive

0.0% (0)

Response
Count

20

Response
Count

20

answered question 20

skipped question 0

3. To what extent do you consider visual input important in improving your understanding of a subject?



http://surveymonkey.com/MyAccount_Logout.aspx?KeepThis=true&TB_iframe=true&height=100&width=300
http://surveymonkey.com/MySurvey_SettingsTitle.aspx?sm=3nqikZP5MqPNRPwINzY0o9%2f9V1Vzm%2bHJsYTbI%2bNaIdg%3d&KeepThis=true&TB_iframe=true&height=200&width=400
http://surveymonkey.com/Default.aspx
http://surveymonkey.com/Default.aspx
http://surveymonkey.com/MySurvey_ResponsesText.aspx?sm=027ZislcDr5wuwMiH/0ucT5OAsKXUScGPO0qmZMj7qekJyl5Yc24woUU7YUEru/+6myjy3R3YglG5krVdemEbr+Yqcl9NBguvNPSvw/ML30=

3. To what extent do you consider visual input important in improving your understanding of a subject?

Response Response
Percent Count
None 0.0% 0
Some 0.0% 0
Moderate 20.0% 4
High 50.0% 10
Very High 30.0% 6
answered question 20
skipped question 0
4. What term did you take CE3020
Response Response
Percent Count
A03 0.0% 0
A04 10.0% 2
A05 25.0% 5
A06 30.0% 6
AO07 35.0% 7
answered question 20

5. Which areas of the term project did you find to be difficult?




5. Which areas of the term project did you find to be difficult?

Response Response
Percent Count
Developing a list of activities 26.3% 5
Creating a sequential schedule (critical path method) 63.2% 12
Types of costs (overhead, variable, wages, materials, etc.) 10.5% 2
Cost risk analysis 42.1% 8
Comprehension of activities 15.8% 3
Visualizing the logical process sequence 21.1% 4
Formulating an estimate of final costs 15.8% 3
Other (see below) 2
answered question 19
skipped question 1
6. Do you think this web-site could be helpful for its intended purpose?
Response Response
Percent Count
Yes 75.0% 15
No 10.0% 2
Maybe 20.0% 4



http://surveymonkey.com/MySurvey_ResponsesText.aspx?sm=027ZislcDr5wuwMiH/0ucT5OAsKXUScGPO0qmZMj7qekJyl5Yc24woUU7YUEru/+3jfG/hjYQhm7DanJrml8fK6k/gBrXvB4BUis4U+mulQ=

6. Do you think this web-site could be helpful for its intended purpose?

answered question 20
skipped question 0
7. Please, rate (1=poor, 5=excellent) this site on each of these categories.
1 5 3 4 5 Response
Count
gggﬁ';;;informaﬁon: (e 00%(0) 10.0%(2) 25.0%(5) 30.0% (6)  35.0% (7) 20
Appearance (looks) 5.0% (1) 15.0% (3) 30.0% (6) 40.0% (8) 10.0% (2) 20
Functionability (ease of navigation) 5.0% (1) 15.0% (3) 25.0% (5) 35.0% (7) 20.0% (4) 20
answered question 20
skipped question 0

8. Do you think that this website could be helpful in any civil engineering courses other than CE30207? IF so, which ones?

Response
Count
(see below) 10
answered question 10
skipped question 10
9. How could this web-site be improved for its intended purpose?
Response

Count



http://surveymonkey.com/MySurvey_ResponsesText.aspx?sm=027ZislcDr5wuwMiH/0ucT5OAsKXUScGPO0qmZMj7qekJyl5Yc24woUU7YUEru/+xSgGqK/9ABQWhLvhTdw4iycXNDlnWdO+QK4Am8yAbtI=

9. How could this web-site be improved for its intended purpose?

(see below) 8

answered question 8

skipped question 12

Other Responses

Question 1 Comment Text Response Date
1. Fire Protection Mon, 12/3/07 10:07 PM
Question 5 Comment Text Response Date
1. Using the required computer program Thu, 12/20/07 4:06 PM
2. ldidn't find the course difficult outside of managing my own time to complete the large  Mon, 12/10/07 2:43 PM
amount of work.
3. Primavera Sun, 12/9/07 10:07 AM
Question 8 Comment Text Response Date
1. Maybe a cost estimating class or another project management class Thu, 12/20/07 4:06 PM
2. Yes, | think that websites similar to this or branched off of this website could help Tue, 12/11/07 11:45 PM
with many civil engineering courses at this school. However, | think the site may
contain too much help and that if it were improved upon anymore it would take away
from the diffculty of the class. | think the class is viewed as a very hard class to get
an A in and as a person who got one of those A's | wouldn't want to see other kids
take the course and miss out on the time and effort | put into it because in a way the
class itself and how it is structured shows you the importance of time management. |
say this because | think | learned more from the amount of effort | had to put into the
class to get that A than anything. This site seems to just kinda hand everyone the
answers and if | were to offer advice to people in this class it would be learn to
budget the responsibilities of this class early so everything doesn't pile on at the end.
This site would allow kids to slack off more and would take away from the feeling
that you are really working on a project of your own and make it seem more like you
are jsut replicating what has already been accomplished.
3. Any of the CE302- courses i.e. 3022, 3021 Tue, 12/11/07 2:54 PM
4. A website would be helpful - this website was difficult to navigate and seemed lack  Tue, 12/11/07 10:18 AM
approachable content.
none that i can think of Mon, 12/10/07 2:51 PM
6. | think the website is most useful for the final project, in 3020 (seeing how to Mon, 12/10/07 2:43 PM
organize information). | didn't take any other class this would have been useful for,
but 3020 was the only CM class | took.
7. CE 535 Mon, 12/10/07 2:15 PM
CE3022 Sun, 12/9/07 10:07 AM
9.  Cost Estimating Tue, 12/4/07 6:33 PM
10. CE3021, CE3022 Tue, 12/4/07 3:43 PM
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Question 9

Comment Text

Response Date

7.
8.
9.

Maybe a cost estimating class or another project management class

Yes, | think that websites similar to this or branched off of this website could help with
many civil engineering courses at this school. However, | think the site may contain
too much help and that if it were improved upon anymore it would take away from the
diffculty of the class. | think the class is viewed as a very hard class to get an A in and
as a person who got one of those A's | wouldn't want to see other kids take the course
and miss out on the time and effort | put into it because in a way the class itself and
how it is structured shows you the importance of time management. | say this
because | think | learned more from the amount of effort | had to put into the class to
get that A than anything. This site seems to just kinda hand everyone the answers
and if | were to offer advice to people in this class it would be learn to budget the
responsibilities of this class early so everything doesn't pile on at the end. This site
would allow kids to slack off more and would take away from the feeling that you are
really working on a project of your own and make it seem more like you are jsut
replicating what has already been accomplished.

Any of the CE302- courses i.e. 3022, 3021

A website would be helpful - this website was difficult to navigate and seemed lack
approachable content.

none that i can think of

| think the website is most useful for the final project, in 3020 (seeing how to organize
information). | didn't take any other class this would have been useful for, but 3020
was the only CM class | took.

CE 535
CE3022

Cost Estimating

10. CE3021, CE3022

Thu, 12/20/07 4:06 PM
Tue, 12/11/07 11:45 PM

Tue, 12/11/07 2:54 PM
Tue, 12/11/07 10:18 AM

Mon, 12/10/07 2:51 PM
Mon, 12/10/07 2:43 PM

Mon, 12/10/07 2:15 PM
Sun, 12/9/07 10:07 AM
Tue, 12/4/07 6:33 PM
Tue, 12/4/07 3:43 PM

Copyright ©1999-2007 SurveyMonkey.com. All Rights Reserved. No portion of this site may be copied without the express written

consent of SurveyMonkey.com.
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STAR  .CHEDULE 1|23FEBOSA  |23FEBOSA " eART SCHEDULE Lo S M
H H i H H B H H
1000 *  |Electric Relocation Work- Phase 3 3|24FEBOSA  |28FEBOSA  |UTIL |16A m_mo:a Relocation Work- Phase 1- 16A |
1- 16A | ' w :
i i ' i ¢ H H
1020  |Shutdown #1- 16A . 1 1|07MARO5A  |07MARG5A  JUTIL [16A _2:_: own #1- 16A.; “ | :
| ] 1 H ! H ! H
1030  (Electric Relocation Work- Phase 5 5/07MAROSA  |11MAROSA |UTIL |16A ' m_mg ic Relocation Work: Phaseé 2- 16A
2- ‘_@P i H B 1 i H H H
H i i ! i H H H
1100 Erect Fence/Prep Site/Erosion 4 4|0SMARO5A | 14MAROSA  |SITE |02A i Erect Fence/Prep Site/Erosion Control- 02A ' : :
Control- 02A B ; M _ “ : M :
1060  |Shutdown #2- 16A 1 1[14MARO5A  [14MAROSA |UTIL |16A - ” _mgaoi:”am. 16A ; ”
. i H H H ¥ H i i
1 i i ] i i H l
1070 Energize New HV Loop- 16A 1 1|14MARO5SA  [14MARO5A [UTIL |16A ! _mzm_.m:Nm New HV Loop: 16A ! “ !
! i H i H i i H
1050 |Place Concrete for New 2 2|14MARC5A  [15MAROSA [UTIL [16A ' Place Congrete for New Ductbank- 16A
Ductbank- 16A | b P
1130 Form/Place/Strip Balance of 3 5|14MAROSA |19MAROSA |SITE [03A ' For m/Place/Strip'Balance of Footings- 03A ‘ ! :
Footings- 03A , R : ; . ; : ; :
1110 |Exc. Bsmt/Prep for Found. 5 5[15MAROSA  |21MARO5A  |SITE [02A ' Exd. Bsmi/Prep for Found. Footings- 02A
Footings- 02A PR ” ‘ ' i !
1080  |Demo Ductbank/MH- 02A 2 2|16MARO5A [17MAROSA |UTIL |02A M momso Duétbank/MH- 02A ! ! :
1 ! i I i H H
1090 | Backfil/Restore Grade- 02A 1 1|18MARO5A  |18MAROSA |UTIL [02A _mmn_&__imﬂoa“ms%. 02A | “
i ! t i H :
H 1 H 1 ! H H
1210  |Steel Shops Submitted 1 1|18MARO5A |18MAROSA |STRU/OSA | — -m: el Shops Submitted " !
O L L L
1220 |Steel Shops Approved/Returned | 10 10|ZIMARO5A |01APROSA |STRUDSA |\ | mmm_ Shops Approved/Returned ;
! H H i t i i
! i H H i H i
1115 |Deliver Anchor Bolts/Embeds- 1 1|22MARO5A  [22MAROSA  (SITE |05A \ _Ua__<m_. Anchor;Bolts/Embeds- 05A, X
05A | + t | : H
1126 |Prep for Balance of Footings- 024 3 3|22MARO5A |24MARO5A  |SITE [02A ; “#% for Balance of Footings- 02A ; M
i | H i Lt H s
H I ] i i i
1122 |Install Sewer Line- 02A 15 15(22MAROSA  [11APRO5SA  |SITE {02A ! Install SéwerLine-02A | . |
i l 1 I H i H H
1120 |Form/Place/Strip Basement 3 3|23MAROSA |25MAROSA |SITE [03A | Form/Place/Strip Basement Footings- 034 Lo
Footings- 03A . — : : “ \ : :
1150  |Form/Place/Strip Basement 4 4|28MAROSA  |31MARO5A  |SITE [03A ' Form/Place/Strip Basement Walls: 03A
Walls- 03A i J I : i t : : :
| H l : i i i :
1153 Partially Dampproof & Insulate 4 2101APRO5A  |04APRO5SA |SITE [03A i Partially Dampproof & Insulate Foundation : : :
Foundation ' E : : :
1160  |Form/Place/Strip Balance of 8 6{01APRO5A  |10APROSA |SITE |03A : Form/Place/Strip Balance of Walls- 03A
Walls- 03A 1 . 1 f 1 | ; ; i
H H I i i ' i H H
1225  |Fabricate Steel 41 41]|04APRO5A  |31MAYO5A  |STRU 05A : | Fabricate Steel ; _
" I ; ; w
1124  |Install Water Line/Tap- 02A 15 15|12APRO5A  |02MAYO05A {SITE [02A K | Install Water Line/Tap-G2A |
Start Date 23FEBOS T Early Bar BT0B Sheet 1 of 15 upd 8 FINAL SCHEDULE
Finish Date 31MAY06 GILBANE (BT08 Date Revision CheckedApproved
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Run Date 12APR06 14:17| B RGN | Critical Activiy BARTLETT ADMISSIONS BUILDING

© Primavera Systems, Inc.

PROJECT COMPLETION REPORT BY ES/ EF




| 5012 Sub’. - _.«Shp Dwgs 10 10|18APROSA  |29APROSA |STRU|O5A N mlJu Deck Shp Dwgs I : :
i d ¥ H i i i i H
W 5402  |Sub SD Elevator 10 10|18APROSA  [29APROSA  |STRU| 14A m!% SD Elevatof : :
i H ¢ i 1 i B i
w 1170 |Install U/G Ductwork- 158 5 3|20APROSA  |22APRO5SA  |SITE |15C ; nam_a__ c\v Ductwork- W_mm _ ”
i 1 I I H H H H H :
1175  |Backifill Int. Fnd. Walls & U/G 2 2|21APROSA  |22APROSA  [SITE |02A Backfill Int. Fnd. Wall$ & U/G Duct-102A |
' Duct- 02A i H ” i \ ” : : : ; ;
H 1 i H
5042  |Sub Roofing EPDM Shp Dwgs 10 10|25APROSA  {0BMAYOSA |STRU|O7A m ml:u Roefing EPDM Shp Dwgs
i H 1 i 1 H H H H i H
5052  |Sub Roofing Slate Shp Dwgs 10 10|25APROSA  |0BMAY05A |STRU|07A X wu Rodfing Slate Shp os@m :
! ! i H i ; :
H i 1 H H i H H
5062 Sub Windows Shp Dwgs 10 10|25APROSA  [DBMAYO5A |STRU|08A “ mhv <<:._Eo<<m Shp Umimm !
H O H H H H i H H
5072  |Sub Curtainwall Shp Dwgs 10 10|25APRO5A  |0BMAY05A |STRU|08A m_u Curtainwall Shp Dwgs. ;
H 1 l i i H B
! i i i 1 H i H H
5370 Arch Compl Door Schedule 10 10|25APROSA  |0BMAYO05A [STRUj08B >ho: no__.:u_ Uwoq wnrmn:_m“ :
H _ 1 ' i H H 3
H _ 1 i i H
5082  |Sub Drywall Shp Dwgs 25 23|25APR0O5A  [25MAY05A  |STRU|09A : Sub césm__ shp cinm _ :
i B ! ; ; ; :
5092 Sub Struct Studs / Dens Shp 11 38{25APRO5SA  {18JUNOSA  [STRU09A : w:c m:.cﬁ Studs / Um:m Shp Dwgs :um:ww sub) |
Dwgs (Dens sub) : Il : | : ' : ;
5112  |Sub Folding Part Shp Dwgs 11 38|25APRO5A  [16JUNO5SA  |STRU|09A : Sub _"o_n_a Part m% Dwgs: ;
i t H i H H
5102 Sub Act Ceil Shp Dwgs 41 41|25APR0O5A  |21JUNOSA. [STRU|0%A mfu >o¢0m= Shp _u<<mm X X
i i ! i i H H
5122  |Sub FEGC Shp Dwgs 41 79|25APR0O5A  |15AUGO5A |STRU/09A Hwgs ” :
H H ! ~ i H
5212  [Prep Millwork Bid Pkg 6 12|28APROSA  |13MAYO05A |STRU|06A ! BidPkg | : H
H - : H 1 H H H
5022 |Sub Stair Shp Dwgs 15 15|28APROSA  |18MAYD5A |STRU/05A : Su cma: Shp Dwgs ; _ ; ;
) H I P H H i i ,
5412  |Mechanical Coordination Duct 10 34(28APROSA  |15JUNOSA  {STRU|15C . _Smn:m&nm_ C uo_d_:m:o: U:nn Mech vum\ _u_Em :
Mech Ppg/ Pimg X | C i : : ;
5000 |Fab & Del Brick 55 55|28APRO5A  |15JULOSA  |EAST|04A : Fab & DelBrick | : ; i ; m
+ i i i H H i H H H
5014  |AJE Review Deck Shp Dwgs 5 5/02MAY05A  |06MAYO5A |STRU 05A ; "“\m Reéview Deck Shp Dwds
1 i H ] i H H H H H
H I H H H
1155 Partially Backfill Basement Walls- 1 1|03MAY05A  |03MAYO05A {SITE |02A _ ___umn_m__< Backfill mm“mmz..m:a Walls- 02A ¢ i i
177 Excavate for U/G Plumbing- 02A 2 2|06MAYO5A  |09MAYOSA  |SITE |02A : : -mxnm<m»m for U/G Plumbing- 02A :
1 _ 1 ] t H H 1
H 1 i H B
1230 Survey Anchor Bolts 2 2|06MAY05A  [09MAYOSA |STRU/05A i ' m rvey Anchor mo_:m ¢
i t T 1 ! i
5016 |Fab & Del Deck 2 2|09MAYO5A  [10MAYO5A |STRU,05A \ X “umu & Del Deck ; : ; :
i ﬁ ! ] ! B i i
Start Date 23FEBO5| ¢ Early Bar BTO8 Shest 2 of 15 upd 8 FINAL SCHEDULE
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Prep .. . Frames / Hardware Bid 09MAYO05A  |1BMAYO05A ‘ i “_.m?_ua\ Frames Im.d%m_‘m Bi i i “
Pkg Y M M M H
1180  |Install U/G Plumbing- 158 10 10{09MAYO5A  |20MAYO5A |SITE |02A X _Fﬂmw__ U/G Plumbing- 158 :
i H H i 1 i H
¥ H H i i H H H
5064  |A/E Review WindowsShp Dwgs 10 10{0SMAYO5A = |20MAYO5A |STRU|08A ‘ ! Rm _memi E.:nmsam:m Dwgs i : '
i 1 1 1 i H H H H
5074 |A/E Curtainwall Shp Dwgs 10 10|0SMAYO5A  [20MAYD5A |STRU|08A \ Rm Gurtainwall Shp Dwds : ;
[ 1 i i ¢ : i i f
5044  |A/E Review EPDM Shp Dwgs - 15 21|09MAY05A  |07JUNOSA  |STRU07A ” " AJE Review EPDM Shp Dwgs - rejected
rejected . | D X : : : m ;
5054  |A/E Review Slate Shp Dwgs 10 30{09MAYO5A  |20JUNOSA  |STRU|07A ; i A/E Review Slate Shp Dwgs : :
i i l‘ H i t H H H H
' i i i H i H H i
1196 Install Dampproofing/Insutation- 2 2116MAYO05A  [17MAYO05A [SITE |03A : : “ mnm__ Da :vu_.ooasm\_:m:_mmn n- 03A : ‘ :
03A : ; i ; X X : : :
5214  |Bid Period Millwork 15 15[16MAY05A  |06JUNOSA  |STRU|0BA . Bid.Periog g:_iv; ;
i H ! H H i H H B
i H i i H i H H i
5374 |Bid Drs/Frames / Hardware 15 15|16MAYO5A  |06JUNOSA  |STRU|08B ! Bid Drs/ Emsmm ! Hardware : ! :
1 i l- ] _ i i i H H
5001 |A/E Review Precast SD 10 24|16MAY0SA  [17JUNOSA  |EAST[04A . AJE.Review Precast SD; H
¥ i BREnE ! i B + H H H
i H i ! i i H i H H
1198  |BackfillRgh Grade Foundation & 3 3|18MAYO5A  |20MAYDSA [SITE [02A : ' BackfillRgh Grade Foundation & Site- 02A
Site- 02A i m 1 “ 1 ' H § i H
1183  |Prep/Place Basement SOG- 03A 4 4]1BMAYD5A  |23MAYO05A  [SITE |03A ; : n.m_ p/Place mmmmsmawoo. A . X :
! H i ~ m H H H
i ! i H i H
5024  AJE Review Stair Shp Dwgs 10 14[19MAYD5A  |08JUNOSA  [STRU|05A : © AJERev 42 miw Shp osam !
H I l‘ i i H i i i _
1204 | Prep Site for Steel 5 6|20MAYDSA  |27MAYO5A | SITE [02A i ﬂmu Site for Steel . : m
H 1 ' H H H H
b A i A H i H H :
1202  |President's 1 1]23MAY05A  |23MAYO0SA  [SITE |99A X ' President's Inauguratjon/Commencement :
Inauguration/Commencement ' : b ; : : , ; : ;
i i i i H H H i
5414 |Sprinkler Coord 14 17{23MAY05A  [15JUNOSA  |STRU/15C ; i Sprinkler Coord i : :
H 1 i i ! H H H H H
4 i i i 1 ¢ i § ' :
5416  |Electrical Coord 14 17|23MAY05A  [15JUNO5SA  |STRU[15C ” ' Electrical Coortl : “
i I H H H H B
5076 Fab & Del West Curtainwall 83 83|23MAY05A 19SEP05A [STRU|08A : ! _um_c & Del West O:Jm_:im_ i : : ;
H ! H H i i H i i
5066 |Fab & Del Windows 93 93|23MAY05A |030CTO5A |STRUI08A : ' Fdb .wcr_ Windows | ‘
1185  |Prep/Place Main SOG- 03A 5 5|24MAY05A  |31MAYD5A |SITE |03A : i ﬂ%\_u_m“om Main SOG- 03A : ; ;
H ! i i H i H H
H 1 i ! H H t H
5084 |AJE Review Drywall Shp Dwgs 10 17|26MAY05A  |20JUNOSA  |STRU|09A “ A/E Review uésm__ Shp Dwgs ; ;
i H i ] H H H
1240 |Steel Delivery 1 1|01JUNOSA  |01JUNO5A  |STRU|05A M_mam_ L m__<2< ,
1351 Set AHU/Mechanical Room 5 1|01JUNOSA 01JUNOSA |MECH15C _ X Set AH c\z_oo:m:_nm_ mooa mn:_usm:?._mm
Equipment-15B ! ; | ; i : ;
Start Date 23FEBOS 77 Early Bar B708 Sheet 3 of 15 upd 8 FINAL SCHEDULE
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1260  |Ereci . ..ement Steel 3 3|01JUNOSA  [03JUNOSA  |STRU|05A : nmqmn» Basement Steel :
; : ! . | ;
5342  |Prep Aud Seating Bid Pkg 12 13|01JUNOSA  [17JUNOSA  |STRU 12C : : H_o %& Seating Bid Pkg :
5132 Prep Flooring Bid Pkg 15 15{01JUNOSA 21JUNOSA  |STRU|0SC _ : Pre L_ooz:m Bid _w_ﬁ :
H 1 B I H H i H H
5182  |Prep Painting Bid Pkg 15* 15{01JUNOSA  |21JUNOSA  |STRU|0SD ; : rep Painting Bid Pkg ; ;
i i i i i i i
H H | H i H H H H
5026 |Fab & Del Stairs 1 & 2 MAIN 38 38[01JUNOSA  [25JULO5A  |STRU05A m : Fab_&Del Stairs 1& 2 MAIN STAIRS :
STAIRS ; ” jll M m _ : :
5311  |Owner Clarify Signage Bid Pkg 53 112|01JUNOSA  [O7NOVOSA |STRU 10A M ” Owner Clarify Signage Bid Pk
1270 Erect First Floor Steel 5 2|03JUNOSA 06JUNO5SA [STRU|05A ‘ ” “-m_.mnw First _u_oo.. w»wm_ !
H i i t i i 1 '
4275  |Erect Second Floor Steel 5 2[osJUNOSA  [07JUNOSA  [STRU|0SA ; M “ma.: Second Floof Steel :
i ! ! ' i i : .
1 t i 1 i H H H i
5376 Eval & Recom Award Drs/ 5 5|07JUNOSA 13JUNOSA |STRU 08B : ! : Eval & Recom Award Drs/ Frames / Hardware
Frames / Hardware : | B X X : ; ; :
5216 |Eval & Recom Award Millwork 8 8lo7JuNOSA  [16JUNOSA  |STRU|06A M | Ha_ 8 Recém Award Millwork | ;
. t 1 | i H i H B H
i i i i 1 H : H
1277 Erect Attick Steel 3 2|08JUNOSA 08JUNOSA |STRU|05A ” : . “m_.mo >on_ Steel |
b i i 1 H H H i i B
5045 |Resubmit EPDM Shp Dwgs 5 8(08JUNOSA  {17JUNOSA  |STRU[O7A ” | Hﬂ:ua: EPDM Shp Dwgs M : M
H i H { i f : H f :
i i 1 i ! H i i H B
5056 Fab & Del Slate Roofing 30 30|08JUNOSA  |20JULOSA  |STRU07A ! X ! Fab_ & Del Slate Roofing : :
; | , RS | : w ; : X
1280  |Erect Roof Steel 10 3/09JUNOSA  [13JUNOSA  |STRU|D5A i ; maﬁ Roof Steel :
- i H H H ¥ i i i H H
t [ i [ I i B H i §
1255  |WPI Reunion Weekend 1 1|10JUNOSA  [10JUNOSA |STRU|99A X X w>=u_ Reunion Weekend
, § t i v ' i : ; ;
1290 |Install Roof Decking 5 5[13JUNOSA  |17JUNDSA  |STRU/05A | “ M Install Roof Decking :
i i H i ! + H
i i i -} : i : 3
5378  |Owner App Award Drs/Frames/ 2 1{14JUNOSA  [14JUNOSA [STRU 08B : X Owner App Award Drs/Frames/ Hardware
Hardware ; i | ; ; : i : :
i H 1 ' H H H
5384 Award Aud Drs /Frames/ 1 1]114JUNOSA 14JUNOSA |STRU|08B i i Award Aud Drs /Frames/ Hardware : ;
Hardware ' ' | ! “ : ' :
1340  |Backfill/Prep Landing-02A 5 5{14JUNOSA  |20JUNOSA  [BASE|02A ; o “mn kfill/Prep Landing-02A :
] H 1 ] i H H
1318 |Install Precast Supports / Adjust 9 9[14JUNOSA  [24JUNOSA  [STRU;05A “ “ Instal Precast Supports / Adjust :
H i I ¥ H
5096 |Fab & Del Exterior Studs /Dens| 10* 10{14JUNOSA  [27JUNOSA  {STRU 09A ; ; ﬂu & Del Exterior Studs /Dens |
H i i i H
5386 |Sub SD Drs/ Frames/ Hardware | 24 24[14JUNOSA  |18JULOSA  |STRU|08B ; Sub SD Drs/ Frames/ Hardware
| : . R
1380  [Mechanical Rough-in-15B - Mech| 77 83|14JUNDSA  |100CTO5A |MECH15C ! Mechanical Rough-in-15B - Mech RM
RM : | ;
N N i i
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1295  |Insta... .st Floor Deck/Studs 1 1|15JUNOSA  |15JUNO5SA  |STRU 05A . __=m_m= First _u_oo_“‘ Deck/Studs : ! ‘ i :
H 1 H i H H H B
1297 |Install Second Floor Deck/Studs 1 1|15JUNOSA  [15JUNOSA  |STRU|0SA __=w all Second Floor Deck/Studs |
1300 |Install Attick Deck 4 4|15JUNG5A  |20JUNOSA  |STRU|05A Em all Attick Deck : :
i ! ! i H H i H
1298  |MEP Slab Prep First Floor -2 2{16JUNOSA  [17JUNOSA |STRUj15C : “sm_U Slab,Prep Flirst Floor |
H ! { B i i H
H | { H H H :
5222 Owner App Award Millwork 2 2[17JUNGSA  [20JUNOSA  |STRU|OBA : ms ner App Award Millwork ; : :
i i ' H H H H i
5094 |A/E Structural Studs / DensShp 10 10|17JUNOSA  [30JUNOSA  [STRU|09A : >l=m Strudtural Studs / umsmm_a Dwgs
_U<<©m ¢ ] i 1 H H i H
i i 1 1 b H H H
5114 |A/E Folding Part Shp Dwgs 10 10[17JUNOSA  [30JUNOSA  |STRU|09A : Fm Folding Part Shp Dwgs m :
1299 |Prep/Pour First Floor SOD 5 5|20JUNOSA  [24JUNOSA  [STRUI03A “qrzvoﬁm_ﬁ Floor SOD |
m I S ;
5047 AJE Review EPDM Shp Dwgs 5 5|20JUNOSA  |24JUNO5SA  |STRU|07A »ﬁ Review EPDM Shp Dwgs : :
t i _ i i H
5002 |Fab & Del Precast 25 25|20JUNOSA  |25JULO5A  |EAST|04A L_g & Del Precast :
T— w |
5344  |Bid Period Aud Seating 17 30|20JUNOSA  |01AUGDSA |STRU12C : Bid Peridd AudSeating ! ! : :
; L : ; : : :
2190 Stock Insulation, Densdeck & 1 1]21JUNOSA  |21JUNOSA  |ATTI {0SA : Stock _=w=_m:or. Densdeck m, _u_<<<oon.. 09A - Atti
Plywood- 09A - Atti : _ | ;
5224  |Award Millwork 1 1|21JUNG5A  |21JUNOSA  |STRU|06A : _>zm& Millwork :
H t { H H H H i
1302 |MEP Second Floor SOD Prep 2 2|21JUNOSA  [22JUNOSA  [STRU|15C ” “s_m_u mmo.og_ Floor SOD Prep ; “
H i H H H H H
5086 |Fab & Del Drywall 14 24[21JUNOSA  |25JULOSA  |STRU|09A : Fab & De Dl u;:_a__ m “ ” :
| ll . | \ , :
5104 . |A/E Act Ceil Shp Dwgs 10 18{22JUNOSA  |18JULDSA  |STRU/09A ,_ Ceil Shp Dwgs i :
! i I i H H
5134  |Bid Period Flooring 18 28(22JUNOSA  |01AUGOSA |STRU|09C Bid Period Flogring : : :
; ll ; ; :
i H i H
5184 Bid Period Painting 22 28[22JUNOSA  |01AUGO5A |STRU|09D ! m_n_ vm:on _um_zcam : : : :
: e | ; :
5032  |Sub Millwork Shp Dwgs 15 54|22JUNOSA  {D7SEPOSA  |STRU|06A Sub Millwork Shp Dwgs
l! . : , :
1304 | Prep/Pour Second Fioor SOD 2 2(23JUNOSA  [24JUNOSA  |STRU|03A ! _Em.%o_: mmnosn _u_ooq moc
! 1 i ! H H i
5420 |MEP Coordination Signoff 5 5[23JUNOSA  |29JUNO5A  |STRU/15C E_m_u Oo“ow%smao: mm@:om ; :
H ' “ : :
2490 Inst 1st & 2nd FIr/Gable Ext. 14 14|27JUNOSA 15JULOSA EAST|09A : _:mﬁ ‘_mn & N:Q _n_lomc_m mx» mﬁ:nm\m:om h.-East :
Studs/Sheath -East = ;
5046 |Fab & Del EPDM Roofing 40 50[27JUNOSA  |06SEPO5A  |STRUJO7A ; Fab & cm_ mncz_ xoo_"sm ;
Start Date 23FEBOS 7 Early Bar BT08 Sheet 5 of 15 upd 8 FINAL SCHEDULE
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1390 Heat. . .ig Rough-in- 15B - 68 74(27JUNO5A  |100CTOSA |MECH15C : Heat Piping Rou :-_:. ‘_mm _smo: | Electrms ! :
Mech / Elect rms ; : .
1400  [Plumbing Rough-in- 15B - Mech /| 66 72|29JUNOSA  |100CTO5A |MECH15C \ : m_cau_a xoc h-in- ‘_mm _Smo: lect foom |
Elect room i ; ; ; ;
i i i H : H i
5422 Fab & Del Duct - 2nd fir 27 12|30JUNGSA 18JULOSA  |STRU|15C _ _ Fab & _um_ U:mn . N:@ fir :
5116 |Fab & Del Folding Part Rail 150 94|01JULOSA  |14NOVOSA  [STRU|09A ; ; Fab & Del Fblding Part Rail P :
i : £ H
' i ' i : : : :
5117 Fab & Del Folding Part Wall 155 136|01JULOSA 16JANOSA  |STRU|09A , ! Fab &Del Folding Part Wall !
H i ' k H i i i H
1577  |Layout 1st floor and Top Track 2 2|05JULO5A  |06JULOSA  |FIRS [09A X : _rm<o% 1st floor and Top Track
H H 1 ! H H i i
H H 1 I H b H H
5404 A/E Reveiw Sd Elevator 10 10(05JULGSA 18JULOSA  |STRU 14A “ ' >I\m _»_o<mm<< Sd Elevator
i [ i { ' : i :
3090 |Install Roof Drains & Vents - Roof{ 3 3[12JUL05A  {14JULOSA  {ROOR15C M ; __a”m__ Roof Drains & Vents - Roof
i H ' ! H i : i H
! ! 1 i : i f f
5027 Fab & Del Basement Stair 25 10{12JULOSA 25JULO5A  |STRU|O5A ! ! Fab'& Del:Basement Stair : ‘ ‘
: X - X : ) ;
i i 1 3 H H
5392 |Fab & Del Drs / Frames / 15 15|12JULO5A  |01AUGO5A |STRU 08B ; Fab & Del Drs / F ;
Hardware : ; [ ] ] : ; " :
2520 Install 1st & 2nd Floor Brick & 27 27{12JULOSA 17AUGO5A |EASTI04A : ' Install 1st & 2nd Eloor Brick & Precast East :
Precast East : | . ' : ; : ;
54418 |A/E Review MEP Coordination 5 50|12JULOSA  [20SEPOSA  [STRU[15C : AJE Review MEP Coordination (for record)
(for record) ! R ‘ : ” ‘
2900 Install 1st & 2nd Floor Studs & 8 5[15JULO5A 21JULOBA  [SOUT|08A ! ! Install 1st'& 2nd Floor Studs & Sheath. - South ! !
Sheath. - South : | E ; : : Lo .
eath. - sou i 1 i i : i H H
2600 |Install 1st & 2nd Floor Studs & 8 818JULOSA  |27JULOSA  |NORT0SA : _ _bma__ Q & 2nd Floor Studs & Sheath. - North
Sheath. - North : " ; M ; ;
5105 Re-Sub Act Ceil Shp Dwgs 10 19|18JULOSA 11AUGO5A |STRU|09A _ ub ,.Pnn Ceil Shp himm _
i I l H H H i H
5388 - |A/E Reveiw Sd Drs / Frames / 10 10|{19JULOSA  |01AUGO5A |STRU|08B “ Rm Reveiw Sd Drs / Frames / Hardware
Hardware X : : " _ :
1445  |Deliver/Install Switchgear- 16A 1 1{20JULO5A  |20JULOSA  {MECH16A : Déliver/Iistall Switchgear- 16A Electric Rms |
Electric Rms ; : [ ; ; ; ; :
- i H H i H H H +
5406 Fab & Del Elevator 131 80|29JULOSA 21NOVO5A |STRU|14A : i Fab & Del Elevator : i : i
: ! [ e e : :
H i 1 i H i f
5186 Eval & Recom Award Painting 5 9|01AUGO5A  |11AUGO5A |STRU|09D : X ﬂm_ & xmno:w_ Award Painting
i i H H i ‘ i
! 1 i i : t f H
5346 Eval & Recom Award Aud Seating 5 9|01AUGO5A  |11AUGO5A |STRU12C : ; “m_ w._mmno:u Award Aud Seating : :
i H 1 i i i H H
: i i : i : : H :
1835  |Overhead Heat Pipe - 2nd fir 10 12|01AUGO5A  |16AUGO5A |SECQ15C ; K : Wolsw}wma Heat Pipe - 2nd flr
l i : ! H t H H
! 1 f ¢ 1 i ' ; 1 :
1580  {Overhead Ductwork - 1st fIr 15 15|01AUGO5A  |19AUGOSA  |FIRS |15C _ : Overhead _u_._wngo_.x_ - istflr !
X ; el : . ;
1590  |Overhead Heat Pipe 1st fir 16 16|01AUGOSA  [22AUGO5A  |FIRS |15C ; ; Overhéad Heht Pipé st flr :
i 1 I i H ' i
Start Date 23FEBO05 BTO8 Shest 6 of 15 upd 8 FINAL SCHEDULE
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5136 |Eval  .com Award 5 25|01AUGO5A  |02SEPOSA  [STRUJ0SC ) : m Eval &Recom Award . ;
1860  |Install Interior Studs and Frames-| 10 4|02AUGD5A  |DSAUGODSA  |SECC09A w : ”_zuﬁm____:ﬁm_.mo_. Studs and Frames - 2nd fir
2nd fi | B
n r i f ' E : . : : :
1885 Plumbing In-Wall Rough - 2nd fIr 4 3|05AUGO5A  |09AUGO5A [SECG15C i : ; v_c_:u_:m In:Wall Rough +2nd fl : ;
H i i - H i H H
1 H i [ H H i H
2546  |Install Gable-End Brick & Precast 9 9|05AUGDSA  |[17AUGOSA |EAST|04A : | Instali Gable-End m”%x & Precast - East (Br dne
- East (Br dne : i L ' : ‘ ; ;
H H | H : i i
2700 Inst 1st & 2nd Floor/Gable Studs 9 9]05AUGO5A  [17AUGO5A (WEST09A i i ! Inst 1st & 2nd _u_oo:mm_u_m Studs & Sheath. -West : :
& Sheath. -West X . ; : :
2770 Install Gable-End Brick & Precast 17 17|05AUGO5A  |29AUGO5A |WEST04A _ , “ Install omu_m.m:n m:nx w Precast - West
- West i : e : : ‘ :
T i i H H
1375 Install Stud Walls/Door Frames- 3 32/05AUG05A  |20SEPOSA  |BASE|[09A ! : i _=m~m= Stud <<m__m=uooq _u_.m:.,mm- 09A - Basement :
! i ; i ; :
09A - Basement ; i | RN ; ; , ;
2715 Electric Shutdown Switchgear 2 0{06AUGO5A |0TAUGO5A |WEST16A _ ; X “m_mn:_n m::&oi: msin:mmmq :
H i i ' B
H H i H H H i
1630 Install Interior Stud Walls/Door 8 8|0BAUGO5A |17TAUGO5A |FIRS |09A ! : ! _=m»m.= _:ﬁm«mo_. m:& <<m=m=uoo_‘ Frames - 1st'fl : :
Frames - st fl X i ” ; : ; ; ; ; i :
1855 |Overhead Sprinkler - 2nd fir 10 10|0BAUGOSA  |19AUGOSA |SECQ15B “ ; M Sw_m?ni fir
. X
H ! : :
2720 Install 1st & 2nd Floor Brick & 15 15(09AUGD5A  |29AUGO5A |WEST04A : : _:wnm: ist w Nzn_ _u_oo_. m:nx & _u_.mnwm” <<mw» !
Precast - West i , : .
3100 Install Roof Sheathing- East - 3 16|09AUGO5A  |{30AUGO5A |ROOROTA _ “ _:mﬁm: moon m_..mm?_:m- mmmn Roof ;
Roof ' ! '
1503 Install Stairs - basement 18*% 18|09AUGO5A |01SEPOSA  |BASE|05A ! X !
| i 1 o H H H B H H
6000  |Submit Sketch Ladder & 3 18{09AUGOSA |01SEPO5SA |ATTI |05A ” | : Submit m_awo: _.mm%q _wm Handrail-05A - Attic :
Handrail-05A - Attic X i ¢ :
6010  |Fab & Del Slate Infills North 124 73|09AUGO5A  |21NOVOSA |NORTQ7A ! X ! ! Fab & Del m_m»m _::__m ZOJ: ‘ :
: . X ; E : : :
] i H H H i
3110 . |Install Roof Sheathing- North 3 14[11AUGO5A  [30AUGOSA |ROORO7A ; : ; _=m~m= xooﬂ m_,_mm:__:m- z.u;r
i H i I i i
2610 Install 1st & 2nd Floor Brick & 17 17|11AUGO5A  |02SEPOSA  |NORT 04A * : ! Install 1st w 2nd _..._oo-. m:nx & _u_‘mommwn - Zow:
Precast - North ; ; : . I | ; ; ; :
5192  |Owner App award Painting 2 2[12AUGD5A  |15AUGO5A  |STRU 09D i ; ! ! wi:ﬂ >E, award vmiz:m ; ;
H i ] I H H H H H
H i ! i i H 1 i H B
5348  |Owner App Award Aud Seating 2 2[12AUG05A  [15AUGO5A |STRU|12C ' \ : ms%q App Award Aud Seating :
. H H i H i H i : ¢ H
i i ] H H H H
5107 |A/E Review Re-Sub Act Ceil 10 25|12AUGO05A  |16SEPOSA  |STRU|0%A : : | | A/E Review Re-Sub >o_~ Ceil Shp Dwgs :
Shp Dwgs : , | N L
1840 Overhead Plumbing - 2nd fir 3 3|15AUGO5A |17AUGO5A |SECA15C : X ' _O<m_.=mmn Plumbing - 2hd flr :
H 1 H 1 1 i H
H i t ! i i
1600 QOverhead Plumbing - 1st flr 5 5|15AUG05A |1SAUGO5A (FIRS |15C _ ' _ : Wi}mmn Plumbing - 1st fir
: i } i ; i i i ! :
1924 linstali Plastic In Windows- 2nd fIr 5 5[15AUG05A |1S5AUGOSA |SECQ09A X X X " Instfall Plastic In Windows- 2nd fir
H I i i - i i H
Start Date 23FEBO5 Early Bar BTO8 Sheet 7 of 15 upd 8 FINAL SCHEDULE
Finish Date 31MAY06 GILBANE (BT08 Revision Checked\pproved
i
Dsta Date 12APROG Progress Bar ( )
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D
3130 |insts of Sheathing- South 3 11[16AUG05A |30AUGOSA |[ROORO7A ! :_Im.s__ Roof Sheathing- South ;
i H 3 : ¢ i
I B ' H H H H
5194  |Award Painting 1 14|16AUG05A  |02SEPOSA  |STRU|0SD : X : ; >I<@a Painting |
, i ” : . m
5354  |Award Aud Seating 1 19[16AUGO5A |12SEPO5SA  |STRU12C : _ : ¢ Award Aud Seating
. H 1 _ “ ! H H
5124 |A/JE FEC Shp Dwgs 10 25/16AUG0SA |20SEP05SA |STRU|0SA | : i AI/E FECiShp Dwgs
, w | ; l. : ‘
1636 Plumbing In-Wall Rough - 1st fir 5 5|18AUGD5A  [24AUGO5A |FIRS |15C : ” “ . “EBE:m In-Wall Rough - 1st flr
H H I i 1 H i
1620  |Overhead Sprinkler - 1st fir 10 10|18BAUGO5A  |31AUGQ5A |FIRS |15B | ; ; ; ol,\_m}mma Sprinkler - 15t flr
i i H H H H
i ] i l 1 H i i i
1360 install Stairs/Areaway Grates-05A 12* 12|21AUGOSA |01SEPOSA  |BASE|05A i i ! ‘ Install Stairs/Areaway' Grates-05A basment
basment ; | ; , B ; ; :
1850  |Overhead Electric - 2nd fir 5 5/22AUG05A  [26AUGO5A |SECO16A : ; \ m,_a:_omn_ Electric - 2nd fir m
i H 1 H i H
H 1 i H H H
1663 Insulate Duct & Piping - 1st flr 5 5|23AUGO5A |29AUGO5A |FIRS |15C i ! X _lq_w:_mﬁm Duct & Piping - 1st Ir i
H 1 1 1 H ! i i
2910 |Install 1st & 2nd Floor Brick & 8 8|30AUGOSA |09SEPOSA  |SOUT|04A ; i Install 1st & 2nd Floor Brick & Precast - South
Precast - South ! ‘ B ; : : ;
1610 Overhead Electric - 1st flr 10 10|31AUGO5A |14SEP05A  |FIRS |16A : ! K ““m_.:m ad Electric - st flr '
H H ] b i H H
1661 |Frame Chases - 1 st fir 2 1|01SEPOSA  [01SEPOSA  |FIRS |09A “ “ : Twam Chases - 1 stflr
! ] I B i i H
H i i i i H i H
1921 Frame Chases ~ 2nd flr 2 1{01SEP05A |01SEP0SA |SECQO09A : X “uqum Chases - 2nd flr !
. i ] ! L H H H B H
2005 |SubSD Ladder & Handrail-05A-| 107 46]|01SEPOSA  |04NOVOSA 05A ” " ‘Sub SD Ladder & Handrail-05A - Attic ; :
Attic : ! e —
5142  {Owner App award Flooring 2 1|02SEPOSA  {02SEP0SA |STRU09C : X : 'Owner App gward Flooring : :
H ] i H i ] i H H
5144 |Award Flooring 1 1]02SEP0SA  |02SEPO5A  |STRU,09C i ” ”wsma Flooring :
] i i 1 H i H
i H 1 ! H H i
5196  |Sub SD Painting 10 2|02SEPOSA  |06SEPO5SA  |STRU|0SD : ! ! “mca SD Painting
. i i i i H 1 H H
5146  |Sub SD Vet 10 12[02SEPO5A  |20SEPOSA  |STRUj0SC w mmza SD Vet : ”
H H i i H H H
5156  |Sub SD Carpet 10 12|02SEPOSA  |20SEPOSA  |STRU|0SC : X k _ -m:lv SD Carpet |
H ' 1 : i :
5166 |Sub SD Slate 10 12|02SEPOSA  |20SEPOSA  |STRU|0SC ; . m-m:'c sbslate : ;
; i “ "
1880  |Electrical In-Wall - 2nd fir 10 11|06SEPO5A  |20SEP0OSA |SECO16A “ “ ﬂs rical In-Wall -:2nd flF
H { i ‘ H t H
1895  |Fire Alarm In-Wall - 2nd fir 5 11|06SEPOSA  [20SEPOSA  |SECC16A : ; : Em Alarm In-Wall - 2nd fir
1 i ! H H H
. 1 i i i + i
1800  |Control In-Wall - 2nd fIr 5 11|06SEPOSA  |20SEP0OSA  |SECC16A : ; : ! Control In-Wall - 2nd flr
: ; _ B : \
Start Date 23FEBOS TR Early Bar BTD8 Sheet8 of 15 upd 8 FINAL SCHEDULE
Finish Date 31MAY06 GILBANE (BT08 Date Revision CheckedApproved
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1920 Insulei. Lcoﬁ w Pv.:m 2nd fir 08SEPO5A  |20SEPOSA |SECQ15C - ” i “ lm ulate U:oﬁ & v.u:._m -2nd flr : : ' :
H i 3 : i m H _
2270  |Mechanical Rough-in-14A - Attic 19 26|06SEPO5A  [110CTO5A {ATTI [15C X K ) X ! Mechanical xocmz._i? - Attic
i 3 ! ' l : H H H
: i i 1 H H i H H
3180 |Install EPDM- Pit & Balcony 5 48/06SEPOSA  |1ONOVO5A |ROORO7A : : ” ” “ln nstall EPDM:- Pit w Balcony
! E ! !
H ] I t 1 i i i
5034 A/E Review Millwork Shp Dwgs 10 28|07SEPOSA 140CTOSA |STRU08A : : | AIE xo<_m<< z__=<<o§ Shp Uimm :
” | ” mE—
1410 Sprinkler Rough-in- 15B - Mech/ | 104 74|07SEPO5A  |21DEC05A |MECH15C ! _ i ! w _._:_»_mq mo: gh-in- ._mm ~ Mech: \ Ew& Rms
Elect Rms i \ : ; ;
1905  {Build Elevator Shaft - 2nd fir 5 18|08SEPO5A  |030CTO5A |SECOOSA ” | ” ; X m:.& m_m<mw2 Shaft - 2nd fir ;
H ! H i l H H H
1465 Install Areaway Louvers- 15B - 2 1|128EPOSA  [12SEPO5A  |BASE|15C ' ! X i ' Install Areaway Louvers- 15B - Basment
Basment X \ : \ . : ; : ;
3140 |install Slate Shingles- North 5 7|12SEPOSA  |20SEPOSA  |ROORO7A “ | ) ; _l:m:__ Slate Shingles- North
: i i ' i H H
t I H H H H
5356  |Sub SD Aud Seating 10 12|12SEPO5A  |27SEP0SA  |STRU|12C ! ! “ “ g_ SD Aud Seating : _
H ! H i) H H H i H H
1450  |Build Elevator Shaftwall- 09A - 3 6{13SEPO5A  |20SEPOSA  |BASE|09A ; ; . Build Elevator Shaftwall- 09A - Basement
Basement : _ B
1285 |install 1st Floor Stairs & Rails 5 5|14SEPD5A  |20SEPOSA . |STRU/DSA : ! w ; .u:ﬂ.m__ 1st Floor Stairs & Rails’ : ;
1640  |Electric In-Wall Rough - 1st fir 5 5(14SEPOSA  |20SEPOSA  |FIRS |16A ” ; ; m_m.w:n In-Wall Rough  1st fir. ”
i ¥ H H H i H H H
t i H i i H i H
1922  |Sheetrock Chases - 2nd flr 5 5!14SEP0O5A  [20SEPOSA [SECQOSA X L - ;W:mm:oaxw Chases - 2nd flr i
i i H t \‘m‘ :‘\\_“1‘ \\\\ _\ ~ 4\
5033 |Select Wood Veneer Leed 5 5|14SEP05A  |20SEPO5A  |STRU|0BA ; i H ; | Seléct Wood Veneer Leed Certification “
Certification : , ! ” ; ! -} :
5198  |A/E Reveiw Sd Painting 10 5|14SEPO5A  |20SEP0SA [STRU/0SD K ” ! “ »\m Reveiw Sd Painting '
I i 1 i i H H i H i
2291 |Del Main Transformer 23 26|14SEPOSA  [240CTOSA [ATTI [16A L © 1 DelMain Transformer
! ! ” ! ll : M : w :
1645  |Control In -Wall Rough - 1st flr 5 5|15SEPO5SA  [21SEPO5A  |FIRS |16A ' | X X m.um:_‘o_ Ini-Wall Rough'- 1st E. : :
i I ! i B 1 i H H
i t t i i H
1647 Fire Alarm In-Wall Rough - 1st flr 5 5|158EP0O5A  |21SEPO5A  |FIRS [16A : ; ; i “:.m >_m2= In- <<m= mo:u: \_m» flr : :
H ! H i H H i
1 ! ! H H i H i
5106 |Fab & Del Act Ceil Grid 96 45/19SEPOSA  |21NOVOSA |STRU|09A ! ! ! ' Fab &Dél Act os_ mzn_
_ ) : . R .
5110 |Fab & Del ActCeil Tile 96 62|19SEPO5A  |15DECOSA  |STRU|09A ; m : | Fab & Del ActCeil Tile :
H H i H H H H H
1664  |Sheetrock Chases -1 stfir 5 5|20SEPO5A  |26SEPOSA  [FIRS {09A : ! _ _ Wsmmﬁoor Chases - 1:st flr :
i | 1 ! t i H H
2755  |Install Partial Curtainwall- West 7 7|20SEP0SA  [28SEPOSA  |WESTo08A : : ; i ‘ _h tall Partial Curtainwall- West -
t i H i H i 3
i 1 i H i H
3180  |Temp Dry In Full Roof 0 0|21SEPO5A ROOHO7A X : : X %nau Dry In Full Roof
1 i i ; i i i i H i
Start Date 23FEBOS % Early Bar BTO8 Sheet 9 of 15 upd 8 FINAL SCHEDULE
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1910 MEP ....pections - 2nd flr 1 1|21SEPOSA  |21SEPO5A |SECQ15C ; ! __smv Ins mmn:oam - 2nd fir
1308 Install 2nd Floor Stairs & Rails 5 5|21SEP05A  [27SEPO5SA |STRU|05A W Ewmﬁm__ N:Q _u_oom_. Stairs & xmmw_m
5148 |AJE Reveiw Sd Vct 10 10]21SEPOSA  [040CTOSA |STRUI0SC _ »Iﬁ xméwmi Sd M<2
5158 AJE Reveiw Sd Carpet 10 10|21SEPOSA  |040CTOSA |STRU/09C M _ ” _ Fm _»m<mwm<< Sd WON_._umn
5168 |A/E Reveiw Sd Slate 10 10[21SEPOSA  |040CTO5A |STRU|09C “ . >lﬁ xméws sd Hm_ma
5202 |Fab & Del Painting 94 38|21SEPO5A | 14NOVG5A  |STRU 09D “ ” _ _ Fab & omm_ vmmam:_m
5126 |Fab & Del FEC (Avail) 30 94|21SEPOSA  |03FEBOSA |STRU|09A ” , Fab & Del FEC (Avail
1660 MEP Inspections - 1st fir 1 1|22SEPO5SA  |22SEPOSA  |FIRS [15C . m ” _ __smv _:m_mumo:o_wm - ._mn fir
i ! i ' i i H i B
1650  |Build Elevator Shaftwall - st fir 7 7|23SEPOSA  |030CTO5A  |FIRS |08A _ _ “ Build m_w<m81m=mzswm__- Awuﬁ fir
i H i n i 1 i H H
5358 |AJE Reveiw Sd Aud Seating 10 10|28SEPO5A  |110CTO5A  |STRU|12C M »Iﬁ xm,wams mw_ Aud Seating
1925 |Insulate/Hang Drywall - 2nd fir 5 16|010CTO5A  {240CTOSA |SECC|09A _ “ _ Emmmim:w_ Drywall - Nzwn flr
i ! i i i i H H
3150 |Install Slate shigles- North 5 7|0z0cTo5A  |110CTO5A  |ROOHO7A u ” _ ﬁma__mm_ma shigles- North
2280 Plumbing Rough-in - Attic 10 10{030CT05A |140CTO5A |ATTI [15C : m _m _ F:BUW:G _»nw:m_._..m: - >Eow
: ' ; i i ! : : t
2290  |Electrical Rough-in - Attic 10 10[030CTOSA  |140CTOSA |ATTI [16A “ _ “ ml.wn:mnm_ Rough-in - Attic.
2550 Install Windows - East 15 15{040CTO5A N\_OO._.om\y EAST|08A W m _ ” E'Mmm__w <<5nnw<<m - East "
3170 [install Slate Shingles- Souith 5 6|050CT05A |120CT05A |ROORO7A w . _hﬁm_w Slate sz:m_mm- mo_ms
5163 Fab & Del Custom Carpet 1st fIr 84 51|050CT05A [16DECO5A [STRU|09C _ " H ” m Fab m.,. Del Owﬂo_.: hm.ﬁmnrmﬁ z_.
; | _ _ _ TR | "
5152 |Fab & Del Vct (Avail) 30 69/050CTO5A  |13JANOGA |STRU/0SC _ " Fab & Del Vit (Avail
5162 |Fab & Del Carpet 30 69|050CTO5A  |13JANOBA  |STRUjoaC ” , . Fab w Del owmq ot |
: , ; _ | : ;
3160 |Install Slate Shingles-West 5 5[110CTO5A |170CTOSA |ROOF07A Lo Lo _:_Em__ Slate Shingles-West
3248 Site Concrete- Mock-up Approved 3 9|110CTO5A |210CTO5A |IMPR|03A “ _ Wﬂm MOosonﬁm. Mack-up Wo._uu_.omswa
i 1 i i i i i H i 3
2780 |Install Windows - West 10 11[170CTO5A |310CTOSA |WEST08A L _ _”_!mma__ Windows - West.
1670 Insulate/Hang Drywall - 1st fir 5 15|170CTO5A |[04NOVO5A |FIRS |0%A m m _ m E_mﬁmim:m Drywall < st fle
Start Date 23FEBOS o ,a 7 5 Early Bar BT08 Sheet 10 of 16 upd 8 FINAL SCHEDULE
unnwzuwmm mw wamm NSRRI Frogress Bar GILBANE (BT08) Date Revision CheckedApproved
Run Date 12APROS 14:17 = Critieal Activit BARTLETT ADMISSIONS BUILDING
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2300 |insta. .l & Densdeck - Attic 15 15|170CTO5A  |04NOVOSA  |ATTI g ‘ : ‘ ! Instalf Insul. & Densdeck - Attic
H H ! ' 1 H H .
2950 |Install Windows - South 5 7|200CT05A  |280CTO5A  {SOUT|08A X ' ﬁmxm__ Windows - South
H H H H H H i i H H
1350 |Form/Place Stair Landing -03A- | 5 17|200CT05A  |14NOVOSA  |BASE|03A ; C P Form/Place Stair Landing -03A - Basdment
Basement ; . ; ! " mEE : : A mﬂ.: ;
1460  |Elevator Machine Room Rough- 15 73|200CTOS5A  |{03FEBOSA  |BASE|16A : K ” : Elévator Machine Rooin Rough- 14A | Basement
Z ; _ ; EEEUTIER RN : :
14A - Basement ! “ “ ; : . . :
1325 Install Roof Stairs 2 6|240CT05A  {310CTO5A [STRU|0SA ! ! ‘ ' ! Install Roof Stairs
¢ 1 1 i | ' i
i 1 ! i ( : i i i i H
1440  |Electric/ Fire Alarm Rough-in- 164 8* 71240CT05A  [0INOVOSA |MECH16A M | ” | ; Electric! Fire Alarm Rough-in- 16A Mech Electr
Mech / Electr ” ; ! ; “ B : : i :
5036 |Fab & Del Millwork 60 53[240CTOSA  |10JANOBA  |STRU|0BA m : ” m “ Fab & Del Millwork : : :
w _ e : : :
i i ] 1 ] H ' H H i H
2640  |Install Windows - North 5 5/250CT05A [310CTO5A |NORTO08A ; M : r%a: Windows - zom:_
! i i ' i H H .
H 1 i i H H i
1930  |Finish Drywall - 2nd fir 10 9|250CTO5A  |04NOVOSA  |SECC09A ; ” “ " mli_m: oéim__ - 2nd 3 :
i H i H i i
1480  |Insulate/Hang Drywall- 09A - 3 3|310CTO5A |02NOVOSA  |BASE|09A ” m “ _smc_ms\:m:c uéim__. 8> Baserhent
Basement M ! : i ; i ! :
1892  |Owner Pull Telecommunicatios 10 6[310CTO5A |07NOVO0SA |SEC(C99B ! ! ' mssm_.” Pull T u_moQSE::_nm:om 2ng flr !
2nd flr i f i ) ' ! ; :
1642 Owner Pull Telecomunication 1st 10 8/310CTO5A |09NOVO5A {FIRS [99B “ _ ; “ WE_._mm_u:__ ._.u_mooq:::_omro: 1s mﬂq ;
_.u_—. i H H H 1 H B
i H i i i H ! w H
2570 |Install Alum. DFH - East 5 12/310CT0O5A [16NOVOSA |EAST|08A M ! ! : ! me__ AAlum. DFH - mm% .
H I 1 H 1 g H i
2780  |Complete CWiinstall Alum. DFH-| 2 22[(310CT05A  |01DECOSA  |WEST08A i | ” | " Complete CW \_zms__ >_E=. _u_u:
West : “ ” “ ” I.L,I
1470 MEP Inspections Mech / m_mQ 1 1|01NOVO5A  |01NOVOSA |MECH15C : ! ! ! ! MEP _:mtmn:o:m _Smn_: ! m__mnﬂ Rn :
Rms ! ! ! i i ] :
3200 |Site Prep- East & North Sides 5 4lo1NOvosA  o4NOVOSA  |IMPR|02A ; ; : i | m_a _ua? East & Zo_.:_ m_%m :
H H 1 i H H
H H i i 1 H
1490  |Finish Drywall- 09A - Basement 5 10{02NOVOSA  [16NOVOSA |BASE|09A : ; : \ “ﬁ_m: Drywall- 09A _wmmm:.m:n :
H i H H H " H H
3400  |Site Prep- West & South Sides 5 6|04NOVO5A |14NOVOSA [IMPR|02A “ : ” ; m__a _uav. West & South m_%w
H 1 H ' i H B
H i i H ! H H
3250  |Site Concrete- East & North Sides| 10 9|04NOVOSA  [17NOVO5A  |IMPR|03A : X : : : wmm noznaa. mmmn & Zons Sides{
H t i i i H
5324 |Owner Award Signage 10 3|07NOVOSA  |09NOVOSA  [STRU/10A “ “ ; ” | Owner Award Signage
i i i i i H m H
E i ) i 1 ] - L
2305 |Install Plywood - Attic 5 9/07NOVO5A  |1BNOVOSA |ATTI |07A : ; : _-Fﬂ | Plywood - Attic
H H H ] H H H H
1680  |Finish Drywall - st fir 8* 8{0SNOVOSA  |21NOVO5A |FIRS [09A ; ; ; : _mh_m: Drywall - 1st fIr
H 1 v i H i i
4 3 i i H : H
3452  |Final Paving 1 1]10NOV0O5A  [1ONOVOSA  |{IMPR|03A : _ : : ' v _mmzm. Paving
H ' i ; ' ! i
Start Date 23FEBO5 TEEES Early Bar BTO08 Sheet 11 of 15 upd 8 FINAL SCHEDULE
wm:,_wr_uwmm ﬂ_,nw%m II Progress Bar GILBANE (BT08) Date Revisian Checkedipproved
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Start

Sub. _ignage 10NOVOSA  |24NOVOSA  |STRU; > | . : ; wlﬁ_ SD Signage
H ' i ¢ ' H
1940 |Prime Paint - 2nd fIr 5 5/14NOVOSA  [18NOVO5A |SECQ09D : ; k | m:&m Paint-2nd fir
H H H H i : i H H H
1685  |Sheetrock & Tapes Stairs 10 14[14NOV0O5A  |03DEC05A  |FIRS {09A : P ” © Sheetrock & Tapes Stairs ;
! i 1 1] H i i H ;
3805 |Precast- West Entrance 5 29[14NOVOSA  |23DECO5A [CANQO4A : : ” ! ' Pretast - West Entranée :
! ; ; : : i : ; : ; ;
1934 |Fab & Del Waod Doors & 30 39[14NOV0OSA  |10JANOGA 09A ; ; ; W :  Fab & Del Wood Doors:& Hardwre < 2nd fir
Hardware - 2nd fir ; . X , IEIEENTEER :
1972  |Install Folding Partition Support 1 1]15NOVO5A  [15NOVOSA |SECC09A : ; " ; * Install Folding Partition Suppbr] Rail - 2nd fir
Rail - 2nd fir ‘ : ! i L : m :
3450 Site Concrete- West & South 2 2{18NOVO5A |21NOVO5A |IMPR[03A : ! ! ' mw#m Congrete- <<mm~. & SouthiSides’
Sides j ; : : :
3840 |Terminate Roofing - West 1 1]21NOVOSA  |21NOVDSA  |CANGOTA ; : M Terminate Roofing - West Enjranée |
Entrance ! M ” ” | : ; :
1945  |install Ceiling Grid - 2nd fir 5 9]21NOVO5A |02DECO5A [SECC09A M i M ! _.Fam__ Ceiling Grid - 2nd fir :
H H ! ! v H H
1983 |Install Elevator 15 15|21NOVOSA  |12DECO5A |SECC14A “ : “ Install Elevator:
i I i ! H H H H H
i i i i H H i H '
3800 Precast - East Entrance 5 29|21NOVOSA  [03JANOBA  |CANCO04A X ! ! ! Precast - East Entrance : :
; i ; | T : : :
3810  |Frame - West Entrance "3 20|21NOV0O5A  |03JANOBA [CANCO9A : _ ; ” : M H
H i H H i B H H
2025 |Complete Ceil Grid / Tile 2nd Fir 3 52|21NOV05A  |03FEBOBA  |SECO09A : M ; ” : “ plet Ceil Grid / Tile 2nd Elr 1-D5A - Attic
-05A - Attic 1 f 1 ] i ; ;
5328 |AJE Reveiw Sd Signage 10 16|25NOVO5A  |16DECOSA  |STRU[10A | ” ; ; AJE Reveiw Sd Signage :
H 1 i H ! I i H H
S H 1 T 1 i i H H H B
1690  |Prime Paint - 1st fir 5 2{28NOVO5A  |29NOVO05A  |FIRS |08D " ; “ | __w_.::m Paint - 1st fir! :
i i i i i H 3 i H H H
1955  |Install Sprinkler Heads - 2nd flr 5 18|28NOVO5A  |21DECO5A |SECC15B i : ! ; | : Install Sprinkler Heads - 2ndfir
i i 1] H H H ! H H H
H H i 4 H i H H H H H
1942  |Ceramic Tile Toilet 2nd flr 3 25[28NOVOSA  |03JANOEA  |SECC09B : _ X Ceramic Tile Toilet 2nd flr
: s ; ' : ; ! ; i ;
3845 |Terminate Roofing - East 1 1|2oNOVOSA  |29NOVOSA |CANCO7A : | ; ; ; ' Terminate Roofing - East Egtrance
Entrance : : \ : f X
1634  |Install Presentation Room Stair - 5 4|30NOVO5A  [05DECOSA  |FIRS [05A : : X _-:mﬁm__ Presentation'Room Sfair - 1st fir;
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Template

GROUP 1 DOM Construction Inc.

task_code whs task_name target_drtn_hr_cnt
Activity ID CSI Code |Activity Name Original Duration(d)

10 START SCHEDULE 1
1000 16050 Electric Relocation Work- Phase 1-16A 3
1020 16050 Shutdown #1- 16A 1
1030 16050 Electric Relocation Work- Phase 2-16A 5
1100 02200 Erect Fence/Prep Site/Erosion Control- 02A 4
1060 16050 Shutdown #2- 16A 1
1070 16050 Energize New HV Loop- 16A 1
1050 03100 Place Concrete for New Ductbank- 16A 2
1130 03100 Form/Place/Strip Balance of Footings- 02A 3
1110 02200 Exc. Bsmt/Prep for Found Footings- 02A 5
1080 02050 Demo Ductbank/MH- 02A 2
1090 02200 Backfill/Restore Grade- 02A 1
1210 05100 Steel Shops Submitted 1
1220 05100 Steel Shops Approved/Returned 10
1115 05520 Deliver Anchor Bolts/Embeds- 05A 1
1126 02450 Prep for Balance of Footings- 02A 3
1122 02600 Install Sewer Line- 02A 15
1120 03100 Form/Place/Strip Basement Footings- 03A 3
1150 03100 Form/Place/Strip Basement Walls- 03A 4
1153 07100 Partially Dampproof & Insulate Foundation 4
1160 03100 Forms/Place/Strip Balance of Walls- 03A 8
1225 05100 Fabricate Steel 41
1124 02600 Install Water Line/Tap- 02A 15
5012 05300 Sub Shp Dwgs 10
5402 14200 Sub SD Elevator 10
1170 15700 Install U/G Ductwork- 15B 5
1175 02200 Backfill Int. Fnd. Walls & U/G Duct- 02A 2
5042 07500 Sub Roofing EPDM Shp Dwgs 10
5052 07300 Sub Roofing Slat Shp Dwgs 10
5062 08500 Sub Windows Shp Dwsg 10
5072 08900 Sub Curtain Shp Dwgs 10
5370 08050 Arch Compl Door Schedule 10
5082 09250 Sub Drywall Shp Dwgs 25
5092 06100 Sub Struct Studs / Dens Shp Dwgs (Dens sub) 11
5112 10651 Sub Folding Part Shp Dwgs 11
5102 09550 Sub Act Ceil Shp Dwgs 41
5122 09100 Sub FEC Shp Dwgs 41
5212 06400 Prep Millwork Bid Pkg 6
5022 05520 Sub Stair Shp Dwgs 15
5412 15700 Mechanical Coordination Duct mech Ppg/Pimg 10
5000 04200 Fab & Del Brick 55
5014 05300 A/E Review Deck Shp Dwgs 5
1155 02200 Partially Backfill Basement Walls- 02A 1
1177 02200 Excavate for U/G Plumbing- 02A 2
1230 05520 Survey Anchor Bolts 2
5016 05300 Fab & Del Deck 2
5372 08100 Prep Frames / Hardware Bid Pkg 10
1180 15400 Install U/G Plumbing- 15B 10
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5064 08500 A/E Review WindowsShp Dwgs 10
5074 08900 A/E Curtainwall Shp Dwgs 10
5044 07500 A/E Review EPDM Shp Dwgs - rejected 15
5054 07300 A/E Review Slate Shp Dwgs 10
1196 07100 Install Dampproofing/Insulation- 03A 2
5214 06400 Bid Period Millwork 15
5374 08100 Bid Drs / frames / Hardware 15
5001 04200 A/E Review Precast SD 10
1198 02200 Backfill/Rgh Grade Foundation & Site- 02A 3
1183 03302 Prep/Place Basement SOG- 03A 4
5024 05520 A/E Review Stair Shp Dwgs 10
1204 02200 Prep Site for Steel 6
1202 President's Inauguration/Commencement 1
5414 15300 Sprinkler Coord 14
5416 16050 Electrical Coord 14
5076 08900 Fab & Del West Curtainwall 83
5066 08500 Fab & Del Windows 93
1185 03302 Prep/Place Main SOG- 03A 5
5084 09250 A/E review Drywall Shp Dwgs 10
1240 05100 Steel Delivery 1
1351 15700 Set AHU/Mechanical Room Equipment- 15B 5
1260 05100 Erect Basement Steel 3
5342 12600 Prep Aud Seating Bid Pkg 12
5132 09600 Prep Flooring Bid Pkg 15
5182 09900 Prep Painting Bid Bkg 15
5026 05520 Fab & Del Stairs 1 & 2 MAIN STAIRS 38
5311 10400 Owner Clarify Signage Bid Pkg 53
1270 05100 Erect First Floor Steel 5
1275 05100 Erect Second Floor Steel 5
5376 08100 Eval & Recom Award Drs/Frames/Hardware 5
5216 06400 Eval & Recom Award Millwork 8
1277 05100 Erect Attic Steel 3
5045 07500 Resubmit EPDM Shp Dwgs 5
5056 07300 Fab & Del Slate Roofing 30
1280 05100 Erect Roof Steel 10
1255 WPI Reunion Weekend 1
1290 05300 Install Roof Decking 5
5378 08100 Owner App Award Drs/Frames/Hardware 2
5384 08100 Award Aud Drs/ Frames/Hardware 1
1340 02200 Backfill/Prep Landing-02A 5
1318 05100 Install Precast Supports / Adjust 9
5096 05500 Fab & Del Exterior Studs / Dens 10
5386 08100 Sub SD Drs/Frames/Hardware 24
1380 15500 Mechanical Rough-in-15B-Mech RM 77
1295 05300 Install First Floor Deck/Studs 1
1297 05300 Install Second Floor Deck/Studs 1
1300 05300 Install Attic Deck 4
1298 15700 MEP Slab Prep First Floor 2
5222 06400 Owner App Award Millwork 2
6094 06100 A/E Structural Studs / DensShp Dwgs 10
5114 10651 A/E Folding Part Shp Dwgs 10
1299 03300 Prep/pour First Floor SOD 5
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5047 07500 A/E Review EPDM Shp Dwgs 5
5002 03400 Fab & Del Precast 25
5344 12600 Bid Period Aud Seating 17
2190 06100 Stock Insulation, Densdeck & Plywood- 09A - Attic 1
5224 06400 Award Millwork 1
1302 15700 MEP Second Floor SOD Prep 2
5086 09250 Fab & Del Drywall 14
5104 09510 A/E Act Ceil Shp Dwgs 10
5134 09600 Bid Period Flooring 18
5184 09900 Bid Period Painting 22
5032 06400 Sub Millwork Shp Dwgs 15
1304 03300 Prep/Pour Second Floor SOD 2
5420 15950 MEP Coordination Signoff 5
2490 06100 Inst 1st & 2nd Flr/Gable Ext. Studs/ Sheath -East 14
5046 07500 Fab & Del EPDM Roofing 40
1390 15700 Heat Rough-in- 15B - Mech / Elect room 68
1400 15400 Plumbing Rough-in- 15B - Mech / Elect room 66
5422 15500 Fab & Del Duct - 2nd flr 27
5116 05520 Fab & Del Folding Part Rail 150
5117 05520 Fab & Del Folding Part Wall 10
1577 09100 Layout 1st floor and Top Track 2
5404 14200 A/E Review Sd Elevator 10
3090 07700 Install Roof Drains & Vents - Roof 3
5027 05520 fab & Del Basement Stair 25
5392 08100 Fab & Del Drs/Frames/Hardware 15
2520 04200 Install 1st & 2nd Floor Brick & Precast East 27
5418 15950 A/E review MEP Coordination (for record) 5
2900 06100 Install 1st & 2nd Floor Studs & Sheath - South 8
2600 06100 Install 1st & 2nd Floor Studs & Sheath - North 8
5105 09550 Re-Sub Act Ceil Shp Dwgs 10
5388 08100 A/E Review Sd Drs / Frames / Hardware 10
1445 16300 Deliver/Install Switchgear- 16A Electric Rms 1
5406 14200 Fab & Del Elevator 131
5186 09900 Eval & Recom Award Painting 5
5346 12600 Eval & Recom Aud Seating 5
1835 15400 Overhead Heat Pipe - 2nd fIr 10
1580 15500 Overhead Ductwork - 1st flr 15
1590 15400 Overhead Heat Pipe - 1st flr 16
5136 09050 Eval Award 5
1860 06100 Install Interior Studs and Frames - 2nd fIr 10
1885 15400 Plumbing in-Wall Rough - 2nd fIr 4
2546 04200 Install Gable-End Brick & Precast - East (Br dne) 9
2700 06100 Inst 1st & 2nd floor/Gable Studs & Sheath - West 9
2770 04200 Install Gable-End Brick & Precast - West 17
1375 06100 Install Stud Walls/Door Frames- 09A - Basement 3
2715 16050 Electric Shutdown Switchgear 2
1630 06100 Install Interior Stud Walls/Door Frames - 1st flr 8
1855 15300 Overhead Sprinkler - 2nd flr 10
2720 04200 Install 1st & 2nd Floor Brick & Precast West 15
3100 07600 Install Roof Sheathing - East - Roof 3
1503 05520 Install Stairs - basement 18
6000 05520 Submit Sketch Ladder & Handrail - 05A - Attic 3
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6010 07300 Fab & Del Slate Infills North 124
3110 07600 Install Rood Sheathing - North 3
2610 04200 Install 1st & 2nd Floor Brick & Precast - North 17
5192 09900 Owner App award Painting 2
5348 12600 Owner App Award Aud Sealing 2
5107 09550 A/E Review Re-Sub Act Ceil Shp Dwgs 10
1840 15400 Overhead Plumbing - 2nd flr 3
1600 15400 Overhead Plumbing - 1st flr 5
1924 08500 Install Plastic in Windows - 2nd flr 5
3130 07600 Installation of Sheathing - South 3
5194 09900 Award Painting 1
5354 12600 Award Aud Seating 1
5124 09100 A/E FEC Shp Dwgs 10
1636 15400 Plumbing In-Wall Rough - 1st flr 5
1620 15300 Overhead Sprinkler - 1st flr 10
1360 05520 Install Stairs/Areaway Grates-05A basement 12
1850 16050 Overhead Electric - 2nd flr 5
1663 15700 Insulate Duct & Piping - 1st flr 5
2910 04200 Install 1st & 2nd Floor Brick & Precast - South 8
1610 16050 Overhead Electric - 1st flr 10
1661 09100 Frame Chases - 1st fIr 2
1921 09100 Frame Chases - 2nd flr 2
2005 05520 Sub SD Ladder & Handrail - 05A - Attic 107
5142 09600 Owner App award Flooring 2
5144 09600 Award Flooring 1
5196 09900 Sub SD Painting 10
5146 09680 Sub SD Vct 10
5156 09680 Sub SD Carpet 10
5166 09300 Sub SD Slate 10
1890 16100 Electrical In-Wall - 2nd fIr 10
1895 16800 Fire Alarm In-Wall - 2nd fIr 5
1900 16300 Control In-Wall - 2nd flr 5
1920 15700 Insulate Duct & Piping - 2nd floor 5
2270 15700 Mechanical Rough-in-14A - Attic 19
3180 07700 Install EPDM - Pit & Balcony 5
5034 06400 A/E Review Millwork Shp Dwgs 10
1410 15300 Sprinkler Rough-in- 15B - Mech/Elect Rms 104
1905 09100 Build Elevator Shaft - 2nd flr 5
1465 10200 Install Areaway Louvers- North 2
3140 07300 Install Slate Shingles- North 5
5356 12600 Sub SD Aud Seating 10
1450 09100 Build Elevator Shaftwall- 09A - Basement 3
1285 05520 Install 1st Floor Stairs & Rails 5
1640 16100 Electric In-Wall Rough - 1st flr 5
1922 09250 Sheetrock Chases - 2nd flr 5
5033 06050 Select Wood Veneer Leed Certification 5
5198 09900 A/E Review Sd Painting 10
2291 16300 Del Main Transformer 23
1645 16300 Control In -Wall Rough - 1st flr 5
1647 16800 Fire Alarm In-Wall Rough - 1st flr 5
5106 09550 Fab & Del Act Ceil Grid 96
5110 09550 Fab & Del Act Ceil Tile 96
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1664 09250 Sheetrock Chases - 1 st flr 5
2755 08900 Install Partial Curtainwall- West 7
3190 07200 Temp Dry In Full Roof 0
1910 15950 MEP Inspections - 2nd flr 1
1305 05520 Install 2nd Floor Stairs & Rails 5
5148 09680 A/E Review Sd Vct 10
6158 09680 A/E Review Sd Carpet 10
5168 09300 A/E Review Sd Slate 10
5202 09900 Fab & Del Painting 84
5126 09100 Fab & Del FEC (Avalil) 30
1660 15950 MEP Inspections - 1st flr 1
1650 09100 Build Elevator Shaftwall - 1st fl 7
5358 12600 A/E Review Sd Aud Seating 10
1925 09250 Insulate/Hang Drywall - 2nd flr 5
3150 07300 Install Slate shingles- North 5
2280 15400 Plumbing Rough-in - Attic 10
2290 16050 Electrical Rough-in - Attic 10
2550 08500 Install Windows - East 15
3170 07300 Install Slate Shingles- South 5
5163 09680 Fab & Del Custom Carpet 1st fIr 84
5152 09680 Fab & Del Vct (Avail) 30
5162 09680 Fab & Del Carpet 30
3160 07300 Install Slate Shingles-West 5
3248 03050 Site Concrete- Mock-up Approved 3
2780 08500 Install Windows - West 10
1670 09250 Insulate/Hang Drywall - 1st flr 5
2300 09100 Install & Densdeck - Attic 15
2950 08500 Install Windows - South 5
1350 03050 Form/place Stair Landing -03A - Basement 5
1460 14200 Elevator Machine Room Rough- 14A - Basement 15
1325 05520 Install Roof Stairs 2
1440 16800 Electric/Fire Alarm Rough-in- 16A Mech/ Electr 8
5036 06400 Fab & Del Millwork 60
2640 08500 Install Windows - North 5
1930 09250 Finish Drywall - 2nd fIr 10
1480 09250 Insulate/Hang Drywall- 09A - Basement 3
1892 Owner Pull Telecommunications 2nd flr 10
1642 Owner Pull Telecommunications 1st flr 10
2570 08100 Install Alum DFH -East 5
2790 08100 Complete CW/Install Alum DFH - West 2
1470 15950 MEP Inspections Mech / Elect Rms 1
3200 02200 Site Prep- East & North Sides 5
1490 09250 Finish Drywall- 09A - Basement 5
3400 02200 Site Prep- West & South Sides 5
3260 03100 Site Concrete- East & North Sides 10
5324 10400 Owner Award Sighage 10
2305 06100 Install Plywood - Attic 5
1680 09250 Finish Drywall - 1st flr 8
3452 02700 Final Paving 1
5326 10400 Sub Signage 10
1940 09900 Prime Paint - 2nd flr 5
1685 09250 Sheetrock & Tapes Stairs 10
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3805 03400 Precast - West Entrance 5
1934 08200 Fab & Del Wood Doors & Hardware - 2nd flr 30
1972 10651 Install Folding Partition Support Pail - 2nd flr 1
3450 03100 Site Concrete- West & South Sides 2
3840 07400 Terminate Roofing - West Entrance 1
1945 09500 Install Ceiling Grid - 2nd flr 6
1993 14200 Install Elevator 15
3800 03400 Precast - East Entrance 5
3810 09100 Frame - West Entrance 3
2025 09500 Complete Ceil Grid / Tile 2nd FIr 1-05A - Attic 3
5328 10400 A/E Review Sd Signage 10
1690 09900 Prime Paint - 1st FIr 5
1955 15300 Install Sprinkler Heads - 2nd flr 5
1942 09300 Ceramic Tile Toilet 2nd flr 3
3845 07400 Terminate Roofing - east Entrance 1
1634 05520 Install Presentation Room Stair - 1st fIr 5
1800 09250 Install Sheetrock & Tape Ceiling Lobby - 1st flr 10
1520 16050 Electrical Finish - Basement 3
1695 09500 Install Ceiling Grid - 1st floor 5
1980 15400 Plumbing Finish - 2nd flr 5
1950 15700 Install D's - 2nd FIr 5
1692 09300 Ceramic Alum Exterior Entrance Doors 3
2572 08100 Install Alum Exterior Entrance Doors 5
1985 16050 Electrical Finish - 2nd flr 5
1700 15700 Install RGD's - 1st fIr 5
1705 15300 Install Sprinkler Heads - 1st flr 5
1970 09600 Install Flooring - 2nd flr 10
1960 09500 Flood Ceiling Tile - 2nd flr 5
5172 09300 Fab & Del Slate to Customs 0
2015 Remove Wd Ladder from Rm 2nd FIr 1-05A - Attic 1
1915 08800 Install Glass Handrail - 2nd flr 3
1995 10980 Install Specialties - 2nd flr 10
2020 05300 Install Deck @ Attic 2nd FIr 1-05A- Attic 1
2260 05520 Install Ladder & Handrail -05A- Attic 5
6002 05520 Fab & Del Ladder & Handrail-05A- Attic 10
1505 05520 Install Stair Handrails - Basement 3
1965 06200 Install Millwork - 2nd fir 5
2650 07300 Install Slate Infills North 3
1935 08200 Install Wood Doors & Hardware - 2nd flr 5
1710 09500 Flood Ceiling Tile - 1st flr 5
1973 10651 Install Folding Partition Wall - 2nd fIr 1
5332 10400 Fab & Del Signage 60
1805 06200 Install Wood Paneling in Lobby- 1st flr 7
1722 09300 Install Slate Flooring - 1st flr 5
2960 07300 Install Slate Infills - South 5
1686 08200 Install Wood Doors / Hardware - 1st 5
3825 09100 Frame - East Entrance 3
1790 09700 Install Fabric Panels - 1st flr 3
1795 06200 Install Wood Paneling in Lobby- 1st flr 3
5359 12600 Gilbane Release Aud Seating (Stain Color) 5
1975 09900 Final Paint - 2nd flr 5
1716 06200 Install Millwork - 1st flr 5
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1990 15900 Mechanical Finish - 2nd flr 5
5362 12600 Fab & Del Aud Seating 0
2010 05520 Install Stair Rails 29
3815 16500 R.l. Lights - West Entrance 1
3820 08400 Densglass - West Entrance 5
3830 16500 R.l. Lights - East Entrance 1
3835 08400 Densglass - East Entrance 5
1720 09600 Complete Flooring - 1st flr 4
1725 09900 Complete Paint - 1st flr 3
3700 Fire Marshall Inspect Building 1
3705 test & Balance Building - Bldg 6
1997 Punchlist - 2nd flr 3
1740 15900 Mechanical Finish - 1st flr 2
1807 12600 Install Presentation Room Seating - 1st flr 2
1730 16050 Electrical Finish - 1st flr 3
1727 10400 Install Signage in Building 4
1750 12400 Install Mecxho Shades - 1st flr 5
1815 01046 Final Clean - 1st flr 5
3710 Commissioning Building 6
3722 Flush Building 10
2000 01046 Final Cleaning - 2nd flr 5
3715 Substantial Completion C of O 5
3860 07400 Ballast Roofing - East Entrance 1
2013 09500 Complete Attic Insulation 6
2011 12500 Owner Furniture 10
3720 WPI Move - in 38
3600 03700 Place Exterior West Slab 3
1830 15500 Overhead Duct 2nd fIr 10
1833 15700 Fab & Del Valves Heat Pipe - 2nd flr 4
3120 07600 Install Roof Sheathing - West 12
5173 09300 Slate Clear Customs & Deliver 5
2012 06400 Furnish & Install Plam Top 5
3821 09200 Plaster - Both Entrance 5
3650 02900 Landscaping & Brick Paving 20
2735 WPI Occupy Building 0
1811 Building Dedication 0
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WBS
Code

Item Description

Estimated Time
Duration (Work days)

Project Milestones

Project Starts

Design Kick-off Meeting

Design Completed

Foundation Completed

Building Enclosed

Final Inspection & Approval

Substantial Completion C of O
Flush Building

Project Ends

010 |Project Management
Develop Work Plan 6
Form Project Team 6
Building Permits 30
Move In, Erect Fence, Erosion Control 6
Procure Contractor's Bids 90
Handover 7
Punch List & Move 14

010 |Design
Structural Design 40
Storm-Water Design 8
Sanitary Sewer Design 8
Architectural Design 60
On-Site Utilities Design 8
Mechanical Systems Design 10

Electrical Systems Design

Concrete (incl formwork, reinforced steel)

020 |SiteWork & Excavation
Backfill/lRestore Grade 1
Excavate Bsmt/Prep for Found Footings 8
Install Sewer Line 15
Backfill Int. Fnd. Walls & U/G Duct 3
Install Water Line/Tap 15
Excavate for U/G Plumbing 2
Backfil/Rgh Grade Foundation & Site 3
Prep Site for Steel 6
Backfill/Prep Landing 5
Final Paving 1
Landscaping & Brick Paving 20

Form/Place/Strip Balance of Footings 6
Form/Place/Strip Basement Walls 12
Prep/Place Basement Slab On Grade 4
Prep/Place Main Slab on Grade 5
Prep/pour First Floor Slab On Deck 5




Prep/Pour Second Floor Slab On Deck 5
Form/place Stair Landing Basement 5
Site Concrete- all Sides 12
Place Exterior West Slab 3

034 |Precast Concrete
Fab & Del Precast 25
Precast - Entrance 10

040 |Masonry
Fab & Del Brick 55
Install 1st & 2nd Floor Brick & Precast East 27
Install Gable-End Brick & Precast - East (Br dne) 9
Install Gable-End Brick & Precast - West 17
Install 1st & 2nd Floor Brick & Precast West 15
Install 1st & 2nd Floor Brick & Precast - North 17
Install 1st & 2nd Floor Brick & Precast - South 8

050 [Metals
Fab & Del Deck 2
Fabricate & Deliver Steel 42
Survey Anchor Bolts 2
Erect Steel Frame 16
Erect Roof Steel 10
Install Deck/Studs 2
Install Roof & Attic Decking 9
Install Precast Supports / Adjust 9
Fab & Del Stairs 1 & 2 MAIN STAIRS 38
fab & Del Basement Stair 25
Install Stairs - basement 18
Install Stairs Building 30
Fab, Del & Install Ladder & Handrail-- Attic 15
Install Stair Rails 32

060 [Carpentry
Fab & Del Millwork 60
Install Millwork 10
Install Wood Paneling 10
Install Plywood - Attic 5

070 |Roof & Moisture Protection
Fab & Del Slate Roofing 30
Fab & Del EPDM Roofing 40
Fab & Del Slate Infills North 124
Dampproof & Insulate Foundation 6
Install Roof Sheathing 15
Install Slate Shingles 12
Install EPDM - Pit & Balcony 5
Terminate Roofing Entrance 2
Install Slate Infills 8




080 |[Doors & Windows

Fab & Del Drs/Frames/Hardware 15
Fab & Del West Curtainwall 83
Fab & Del Windows 93
Fab & Del Wood Doors & Hardware 30
Install Windows 25
Install Wood Doors / Hardware 10
Install Plastic in Windows - 2nd flr 5
Install Curtainwall 10
Densglass Entrance 8
Install Alum Exterior Entrance Doors 5
Install Alum DFH -East 5
Install Glass Handrail - 2nd flr 3

090 ([Finishes

Fab & Del Exterior Studs / Dens 10
Fab & Del Drywall 14
Fab & Del Painting 94
Fab & Del Act Ceil Grid 96
Fab & Del Vynil Tile, FEC 30
Fab & Del Custom Carpet 1st flr 84
Install Exterior Studs/ Sheath 20
Install Interior Studs and Frames 25
Sheetrock Chases 8
Build Elevator Shaft 15
Insulate/Hang Drywall 15
Install & Densdeck - Attic 15
Fnish Drywal 20
Prime Paint 13
Install Ceiling Grid 10
Install Sheetrock & Tape Ceiling 20
Install Flooring - 2nd flr 10
Frame Entrance 6
Ceramic Tile Toilet 3
Install Slate Flooring - 1st flr 5
Flood Ceiling Tile 9
Final Paint 8
Complete Attic Insulation 5
Specialties

Fab & Del Folding Partition Wall & Rail 150
Install Folding Partition Support Wall & Rail 3
Fab & Del Signage 60
Install Signage in Building 4
Fab & Del Elevator 131
Install Elevator 15
Elevator Machine Room Rough- 14A - Basement 15

| 150 |Mechanical | |




MEP Slab on Grade Prep 15

MEP Second Floor Slab On Deck Prep 4
Install Roof Drains & Vents - Roof 3
Fab & Del Duct 27
Overhead Ductwork 25
Overhead Plumbing, Sprinkler, Heat Pipe 25
Plumbing & Mechanical Rough-in Mech / Elect room 77
Plumbing in-Wall Rough 9
Heat Rough-in Mech / Elect room 68
Mechanical & Plumbing Rough-in Attic 29
Sprinkler Rough-in Mech/Elect Rms 104
Mechanical & Plumbing Finish 7
Install Sprinkler Heads 10

160 |Electrical

Electric Relocation Work 8
Overhead Electric 15
Electrical In-Wall 15
Control In-Wall 10
Fire Alarm 15
Electrical Rough-in - Attic 10
Electrical Finish 12
Del Main Transformer 23
R.I Lights Entrance 3

Electrical Coordination 14
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O "Visualize" Construction

Q Bartlett Center

O Survey

Q Picture Gallery

@ 10P Report

Visualizing Construction

The Bartlett Center: From Start to Finish

An Architect's Rendering

A Glimpse at the newest addition to WPI's Campus

The Bartlett Center, WPI's first "Green Building" was inaugurated on the 10th of June as its
newest admissions building. Designed by Childs Bertman Tseckares Inc. (CBT), the construction of the
Bartlett Center followed U.S. Green Building (USGB) guidelines using local building materials and
increasing recycling of construction materials. Being a "Green" building, not only does it make the
Bartlett Center's existence environmentally friendly, but also reduces its operation costs while
providing its employees a safer work surrounding.

Some of its visible advantages being a "Green" Building is that 'the open area on the site equal
to the footprint of the building, the design introduces substantial new green space to the campus,
while the removal of the asphalt paving reduces the heat island effect and decreases the rate and
quality of storm-water run-off. Facing the general east/west direction it takes optimum advantage of
day-light while simultaneously using a 'portico' for shade, mitigates rising temperatures within.

To learn more about the two story, 16,589-square-foot, silver LEED rating Bartlett Center, visit
the link on the left panel. To see the phase by phase process of the construction of the Bartlett Center,
click on "Visualize" Construction



http://www.wpi.edu/About/Bartlett/
http://users.wpi.edu/~mg1g/testsite/construction%20process%20whole.htm
http://users.wpi.edu/~mg1g/testsite/homeright.htm
http://users.wpi.edu/~mg1g/testsite/construction process whole.htm
http://www.wpi.edu/About/Bartlett/
http://www.surveymonkey.com/s.aspx?sm=NNWaUmcmFg0wFSpYQfmg4g_3d_3d

Construction Entities

Owner

Architect/Designer

Construction Manager
Contractor

N
“Construction . Achitecy
 Mamaner . Enainear

Subcontractors

SubcontractorOwner: The owner, as can be seen in Fig 1: Construction
"Food-Chain" is at the top of the "food-chain". The owner is not only the
financier of the entire project, but importantly plays the role of defining
the scope of work that needs to be done. Depending on the type of
project (Design-Build, Design-Bid-Build, etc. See next section) the owner
may opt for any of the following entities that play an essential role in the
successful completion of the owner’s project.

Architect/Designer: Once the owner has defined the scope of work (for
example, for a 3 bedroom, 2 bathrooms residential home), the owner
hires an architect or a designer who is an entity involved in the art of
planning, designing and overseeing the construction of buildings, or more
generally, the designer of a scheme or plan. The architect/designer molds
the owners scope of work into a physical, constructible solution complete
with drawings and specifications tailored to the owner’s specifications.

Project Manager: As discussed before, the project manager plans,
budgets, co-ordinates, monitors and controls the operational
contributions of property professionals, and others, in a project in
accordance with a client's objectives in terms of quality, cost and time.
The project manager takes over the responsibility of handing over the
project to the owner within the deadline giving "time, cost and quality"
special importance.

Contractor: A general contractor is defined as such if it is the signatory as
the builder of the prime construction contract for the project. A general
contractor is responsible for the means and methods to be used in the
construction of the project in accordance with the contract documents.
These contract documents usually include the contract agreement
including budget, the general and special conditions and the plans and
specification of the project that are prepared by a design professional
(Architect/Designer). A general contractor usually is responsible for the
supplying of all material, labor, equipment, (engineering vehicles and
tools) and services necessary for the construction of the project. To do
this it is common for the general contractor to subcontract part of the
work to other persons and companies that specialize in these types of
work.

Subcontractor: Subcontractors may be large organizations or small
business owners, but they all have one thing in common: work
specialization. These entities focus on a certain type of skilled profession
ranging from elevators, sprinklers, iron-works, steel fabrication to
bathroom tiles, electrical switches and furniture. Once the subcontractor
enters a contract, it is the subs job to deliver the end product as specified
in the contract with all the necessary close-out documents and
deliverables such as include but are not limited to attic stock, special
warranties, and keys.
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TheConstruction Process
| ¢ | Construction on the Bartlett Center began on the 23rd February 2005

. and continued for a period of one year and three months to be handed over
to WPI on 1st June 2006.

In this project, Worcester Polytechnic Institute was the Owner, while

Gilbane Construction Co. and Childs Bertman Tseckares Inc. (CBT), Boston

were the Construction Managers (CM and Architects, respectively. (Click on any of the terms to get an
explanation of each in left panel.)

The Bartlett Center project was delivered using the Construction Management @ Risk System.
Before construction could actually begin, there are a lot of pre-construction phases that have to be
taken into account; the entire process can be summarized as shown below:

There were many phases in the construction of this facility, many of which are typical of
construction of various types of structures: Pre-Construction phases through Close-out. These steps
are listed below in the form of links which will discuss each step in detail, walking through the
schedule, percentage of work complete, list of tasks involved in each step linked to the CSI code and
with a discussion of each step with a video or picture demonstration as well. These steps can be
navigated by clicking on the links below (These links will be available on every page hence forth for

easy navigation):
[>Pre-Construction Phases  [>Construction Schedule [D>Bartlent Cr, Schedule
[>Mobilzation [>Bicavation [>Foundation
[>Stzel Frame P>Bz.Walls/Reofing > Int. Wizlls/Mach. /HVAC
[>Landscaping > Finishing/Punchlist [>Clos=-out
Top
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The Iron Triangle

Scope
Schedule

Budget

Scope: 'The project scope is the written summation of the purpose of a
project, the intended result of a project, a description of the physical
items to be constructed, and the expected deliverables/responsibilities
of the project participants. The project scope addresses the method and
approach to be utilized to satisfy the project requirements within a
specified time period for a given amount of money.'

Schedule: The required time to produce the end product as described
under the scope of the project. All tasks that are involved in getting the
job done have to be performed in a sequence, as the precedence chart
illustrates, and the time required perform all tasks according to
specifications is known as the project schedule.

Budget: This is an estimated cost to complete the project. The project
costs depend on several variables including (mainly): labor rates,
material rates, risk management, plant (buildings, machines, etc.),
equipment, and profit. The expected total to perform all these tasks is
generally referred to as the budget.
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Pre-Construction Phases

Preconstruction phases include but are not restricted to the following activities:

Formulation: Formulation consists of identifying the scope, schedule and budget for the proposed
project. The scope is generally identified by a sketch prepared by the architect/designer. Once the
scope has been identified the plans are evaluated and the projects total cost is estimated. The schedule
is similarly planned and estimated. The scope, schedule and budget information is summarized for
(after the active involvement and approval of) the owner.

Preliminary Design: This is the initial phase of the design process. The agreed upon scope, schedule
and budget of each project is defined during the formulation process, all of which are refined as more
details about the project are received. It will be the PMs responsibility to keep these three parameters
in focus when making decisions regarding the project design. In order to achieve a successful project,
the design team must get input from, and coordinate with, a number of different entities such as
engineers, accountants and superintendents with regular meetings with the owners, QA/QC, architects
and project managers as the project moves along. All changes made to design have to be approved by
the owner.

Construction Documents: This is a phase where design is finalized and all necessary documents to "seal
the deal" are organized. The main emphasis of this phase is to verify that all the information is on the
drawings and in the specifications so that the project can be bid for construction. Clarity and
completeness is key to avoid costly changes while in construction. All bonds, permits and other
construction documentation such as drawings, project manuals, general conditions, specifications etc
are refined and outlined and finalized for construction to begin.

Project completion-o-meter:

0% 2%
Pre- |
Construction

Construction Schedule - Next >>

<< Back

[>Pre-Construction Phases  [P>Construction Schadule [>Bartlett Crr, Schadule
[>Mobilzation [>Escavation [>Foundation
[>5tzel Frame P>Bz.Walls/Roofing [>Int. Walls/Mach. /HVAC
[>Landscaping [>Finishing/Punchiist [>Clos=out
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Direct Costs
Indirect Costs

Direct Costs:

Overhead

Material takeoff

Pricing Material & Equipment

Construction Equipment

Labor

Special Conditions

Government Furnished Materials

Sampling & Analysis Costs

Transportation & Waste Disposal

VY Y Y Y Y Y Yy

Environmental Management
Conditions

The more accurate the estimates, the more prepared the owner
will be for expected expenses, hence, fewer the consequences on
the schedule.

Indirect Costs:

‘The indirect costs may be included as part of the code of
accounts for a project. One method to estimate the indirect costs
is to assign a cost to each cost account. This must be based on
the size and type of contract and could be a lengthy list. This
method requires a great deal of experience and a working
knowledge of the construction firm's experience.’
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Construction Schedule

Construction
Planning

Fig. 2

Construction planning is a fundamental and challenging activity in the management and execution of
construction projects. It involves the choice of technology, the definition of work tasks, the estimation of the
required resources and durations for individual tasks, and the identification of any interactions among the
different work tasks. A good construction plan is the basis for developing the budget and the schedule for work.
Developing the construction plan is a critical task in the management of construction, even if the plan is not
written or otherwise formally recorded. In addition to these technical aspects of construction planning, it may
also be necessary to make organizational decisions about the relationships between project participants and even
which organizations to include in a project.

Figure 2 simplifies the breakdown of the dependent variables that play a role in the development of a
construction schedule. These variables are broken down into two main categories that deal with the two critical
elements involved in the smooth running of a project: Cost Oriented and Schedule Oriented variables.

Cost Oriented Variables: In simple words, this is just a matter of buying and selling. When a project is
constructed, excluding property costs, resources and raw material constitute for almost a hundred percent of the
costs. Without sufficient capital these resources such as labor, steel, concrete, HVAC, etc (direct costs as per
specifications) cannot be acquired. To determine precise details of an estimate the direct costs and indirect costs
must be calculated.

Schedule Oriented Variables: Once work activities have been defined, the relationships among the activities can
be specified. Precedence relations between activities signify that the activities must take place in a particular
sequence. Numerous natural sequences exist for construction activities due to requirements for structural
integrity, regulations, and other technical requirements. Figure 3 illustrates a simple example of a precedence
relation:

Fig. 3
Similarly, a more complex precedence relationship involving a more complex network of activities can be

established. Primavera and Gantt Charts are effective tools used to plan, organize, direct, control and budget a
project effectively.

<< Back Bartlett Center Schedule - Next >>

[>Pre-Construction Phases  [>Construction Schadule [>Bartlett Cir, Schadule [>Mobilzation
[>Bicavation [>Foundation [>St=sl Frame P>Br.Wialls/Roofing
> Int.Walls/Mach. /HVAC [>Landscaping [>Finishing/Punchlist [>Cos=out
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Files
(click file to open externally)

Original Primavera Systems schedule (PDF)

o S Per SIS

Activities by CSI division (approx. 350) & duration (XLS)

Summation of Activities by WBS codes (approx. 140) & item
description (XLS)

Gantt Chart (List simplified from a multiple page schedule to a
one page construction agenda - PDF)

Gantt Chart phase by phase (Mobilization thru Close-out - PDF)
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Bartlett Center Schedule

Construction on the Bartlett Center began on the 23rd February 2005 and continued for a period of one year and
three months to be handed over to WPI on 1st June 2006. The schedule for this project is an elaborate
precedence relationship flow chart of complex construction operations intertwined, working independently or
simultaneously, produced by using Primavera (a widely used scheduling program), one activity following another
with construction equipment and labor operating accordingly.

Engineers, accountants and superintendents follow this <Primavera schedule (PDF)>, where a list of activities to
be completed, roughly 350 in Bartlett Center's case, can be broken down by its CSI division (www.icces.org) with
its respective duration. Hence, the list of activities can be reduced to a summation of activities sorted by WBS
Code (click here - new window - for example for WBS construction technique), with each and every item
description as shown here (Each file can be found on the left panel - FILES - Click here).

Similarly, the complex schedule can be simplified by connecting, essentially, the same series of tasks together, to
break it down phase by phase, and distributing activities into categories by mobilization through close-out, as
listed on the main page (left pane). From the next slide onwards, the construction schedule timeline will be
demonstrated using the same methodology. Click here (new window) for the simplified Gantt Schedule listing
activities.

(Click here to interact with the Gantt Schedule for overviews on subtasks/activities involved in each task as
shown below) - opens in new window
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5 205 ‘.l 2005 May 2005
01 e
et 213305 :

ask Mame
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tart Project 202303 Proj

T |Mobilization 2123105 - 324105 ey Mdbilization 2/23/05 - 3124/05

Excavation 3118105 - 512105 L
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oundation 212305 - 450035 '— Foundation 2!:2&'05 - 4I5S

Steel Frame 44105 - 611305 P
xterior Walls & Roofing 6/14105 - 1011205 : :
Interior Walls, Mechanical & HVAC 8/Z1105
C|Furnishing/Finishes 1127/06 - 37106
Landscaping 17306 - 5118106

Funch-List 212206 - 4114106

lose-Out 3113706 - 611706

nd Project 6M1/06

(<] 1 (2]

<< Back Mobilization - Next >>

[>Pra-Corstruction Phases  [>Construction Schedule [>Bartlett Crr, Schaduls
[>Mobilzation [>Exczvation [>Foundation

[>5t=el Frame [>br.wals/Roofing [>Int.Walls/Mach. [HVAC
[>Landscaping [>Finishing/Punchlist >Coszout

Main Page Survey Picture Gallery Bartlett Center IQP Report



http://users.wpi.edu/~mg1g/testsite/construction%20process%20whole.htm
http://www.surveymonkey.com/s.aspx?sm=NNWaUmcmFg0wFSpYQfmg4g_3d_3d
http://users.wpi.edu/~mg1g/testsite/Picturegallerywholesexy.htm
http://www.wpi.edu/About/Bartlett/
http://www.icc-es.org/reports/index.cfm
http://users.wpi.edu/~mg1g/testsite/WBSexample.bmp
http://users.wpi.edu/~mg1g/testsite/Primavera.excel.files.htm
http://users.wpi.edu/~mg1g/testsite/Constructionprocessexpanded.pdf
http://users.wpi.edu/~mg1g/testsite/cnstrschdpopout.htm
http://users.wpi.edu/~mg1g/testsite/Construction%20Scheduling%20WHOLE.htm
http://users.wpi.edu/~mg1g/testsite/mobilizationfinal.htm
http://users.wpi.edu/~mg1g/testsite/construction%20process%20whole.htm
http://www.surveymonkey.com/s.aspx?sm=NNWaUmcmFg0wFSpYQfmg4g_3d_3d
http://users.wpi.edu/~mg1g/testsite/Picturegallerywholesexy.htm
http://www.wpi.edu/About/Bartlett/
http://users.wpi.edu/~mg1g/testsite/Scanned_Document.PDF
http://users.wpi.edu/~mg1g/testsite/list of activities.xls
http://users.wpi.edu/~mg1g/testsite/Owner'sListofActivities07.xls
http://users.wpi.edu/~mg1g/testsite/Constructionprocessexpanded.pdf
http://users.wpi.edu/~mg1g/testsite/Constructionprocess.pdf
http://users.wpi.edu/~mg1g/testsite/PreconstructionWHOLE.htm
http://users.wpi.edu/~mg1g/testsite/Construction Scheduling WHOLE.htm
http://users.wpi.edu/~mg1g/testsite/BartlettCenterscheduleWHOLE.htm
http://users.wpi.edu/~mg1g/testsite/mobilizationfinal.htm
http://users.wpi.edu/~mg1g/testsite/excavationfinal.htm
http://users.wpi.edu/~mg1g/testsite/Foundationfinal.htm
http://users.wpi.edu/~mg1g/testsite/Steelframefinal.htm
http://users.wpi.edu/~mg1g/testsite/ExteriorWall&Roofingfinal.htm
http://users.wpi.edu/~mg1g/testsite/InteriorWallsMech&HVACFinal.htm
http://users.wpi.edu/~mg1g/testsite/landscaping final.htm
http://users.wpi.edu/~mg1g/testsite/finishes-punchlist WHOLE.htm
http://users.wpi.edu/~mg1g/testsite/Close-out-WHOLE.htm

Mobilization Schedule Overview
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Mo

bilization

Mobilization is the planned act of transporting and establishing resources for the project, required and specified
as per the contract. Mobilization shall include all activities and associated costs for transportation of contractor's
personnel, equipment operating and maintenance costs, and operating supplies to the site; establishment of
offices, buildings, and other necessary general facilities for the contractor's operations at the site. Some
examples of construction equipment are lifting cranes, hoisting engines, back hoes, dump trucks, dozers, etc.
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Excavation

This is the systematic 'digging-up' of soil at the location of the proposed structure. The entire skeleton of the
structure that supports the dead-load of the components of the building, the live-load when it is inhabited,
snow-loads, wind-loads and earthquake under different climatic circumstances, all depend on one thing: the
foundation. Excavation equipment are chosen carefully for optimum performance within budget to cut costs
and keep on top of the schedule. Soil bores are taken, and samples analyzed to determine the type of
foundation required, and accordingly, the site is excavated and soil disposed off appropriately to make room
for the concrete foundation that will be placed in its stead. Plans and drawings are double checked to be
careful about pre-existing conduits to avoid damage to existing conditions. The Excavation in the Bartlett
Center faced many obstacles due to restricted space in an active college environment. Large excavation
equipment and machinery was a big problem in the confined space where hindrances in the everyday
processes could be afforded.
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Foundation

Excavation and Foundation Development usually go together. Once excavation is complete, forms are placed to
form the walls of the foundation and braced with shoring to make ready for the concrete pour. Depending on
the type of foundation and according to specifications, concrete of specific strength and quality is transported
by a fleet of concrete-mixing trucks. Each batch is tested on site for air content and slump. This is essential
because if the foundation fails, the consequences could prove catastrophic. The foundation is carefully cured,
and climatic controls are put in place for effective curing to achieve maximum desirable concrete strength.
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Steel Frame

Once the foundation is tested and approved for further construction, a silent celebration is in order because
this is the point of construction where the project starts to take shape. As mentioned before, the steel frame
structure of any project can be thought of as the structural skeleton, holding walls, floors and ceilings
together to protect its inhabitants against inclement weather and providing a safe work environment for its
employees. The Bartlett Center, as many buildings like its size, are framed with steel columns and
beams. These columns and beams are designed before the procurement stages begin where the thickness
and strength of these columns and beams are determined by the stresses they will carry. The weight they
support must successfully transfer to the foundation below without buckling keeping the structure in
equilibrium. Not only is the fabrication of the steel frame important to the structural stability of the building
but the connections used to tie these columns and beams together play just as big of a role. Framework is
costly and dangerous as construction moves from the first floor to the second, scaffolding and man-lifts are
used to place heavy beams and girders above ground level increasing the risk of workers on site. After the
steel frames have been erected, the floor decks are poured with concrete and rough roofing installed.
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Exterior Wall & Roofing Schedule Overview

Exterior Walls & Roofing
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Interior Walls, Mech. & HVAC Schedule Overview
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Interior Walls, Mechanical & HVAC
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Once the exterior walls are assembled, windows and doors are installed and the interior of the structure can be focused on. Fire retardants are
sprayed onto every inch to help prevent fire outbreaks. As per owner specifications on drawings, partitions are framed by spacing between the
exterior walls to form rooms. The bare ceilings are attached with shelves and vents to support heating, air conditioning and ventilation systems,
as well as sprinkler systems and continuous electrical wiring to be fed to every electrical outlet and switches in every room as specified by the
electrical section in the specifications. The walls are insulated and either side plastered for a rough finish, forming walls. Mechanical and HVAC
systems may be planted either in the attic or the basement, where heaters, ventilation systems, electrical systems, water boilers, etc are
powered from to circulate either commodity to specified outlets in every room. bathroom fixtures are attached and all rooms are brought to a
rough finish making sure every fan, light, tap, drain works.
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Landscaping

Landscaping is an art of transforming the project's exterior surroundings to quite literally, a sight for sore
eyes. This task refers to any activity that modifies the visible features of the project milieu and may range
from living elements such as trees, to landforms, elevations and bodies of water, to structural
enhancements that help blend the structure in with its surroundings eliminating construction messiness. In
the Bartlett Center's case, landscaping was kept in mind while the structural exterior such as entrance
stairs, side-walks and walk ways were poured, and the process slowly progressed as the project was fenced
in for safety reasons, continuing through until the project was at the finishing stages.
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Finishes/Punch-list

This is the stage where the final inspection of construction work is conducted. The start of of closing out of
the project begins near the end of a project, when the contactor requests a final inspection of the work.
Before completion of the project, various equipment, electrical systems, and mechanical systems must be
ready for testing and approval by the construction manager. A punch list is prepared listing all items that
need to be completed or corrected. To develop this punch list, the field inspection personnel must carefully
review their daily inspector's log to note all work items which have been entered that require corrective
actions. The punch list is generally a list of tasks, or”to-do” items organized for the completion of a project.

Acceptance of the work and final payment to the contractor must be done in accordance with the
specification sin the contract documents. Substantial completion of a project is the date when the
construction is sufficiently complete in accordance with the contract documents so that the project can be
used for the purposes intended. *
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Close-Out

Construction management involves a number of steps that have to be processed before the project is finished. These steps include engineering
study, final design, construction contractors, construction, and close-out, etc. Completing a project does not only comprise of the construction
phase, there are other phases necessary to carry out a project. Contractually, construction management firms are required to perform
paperwork and other type of administrative tasks before handing the project to the owner. That process is identified as close-out.

Furthermore, the close-out process for a construction project is the final stage before handing the project to the owner. The process includes
the following items:

* Final Inspection (Certificate of Substantial Completion) As-Build Drawings

® Punch List  Disposition of Project File
o Certificate of Occupancy o Call Backs

* Guarantee/Warranty  Disposition of Project File
 Clean-up * Keys

o Attic Stock
* Owner’s Manual

o Lien Releases

The final inspection is completed when the CM requests the owner’s representative to visit the site in order to check the final work of the
project. This is done after the project manager checks all the punch list items, which is a "to-do" list of items, still left after majority of work has
been completed, and ensures that all the work has been completed. Upon the acceptance of work, a Certificate of Substantial Completion is
issued by the CM and approved by the owner. The Certificate of Occupancy is issued after that by the state/city hall approving the building. At
this point, the project can be used for its intended purposes and only minor items remain to be finished. The guarantee period is usually one
year after completion of construction. The CM also submits guarantee/warranties for all equipment, machines and work done by
subcontractors. The owner can request a lien release or a payment bond indicating that all subcontractors and laborers have been paid. A Lien
is a hold on property for the benefit of someone whose work improves the property.

Another important part of close-out is the delivery of attic stock and keys from the subcontractors to the owners. This can be a lengthy process
depending on the size of the project. Attic stock includes but is not limited to: gypsum boards, tiles, carpet, etc. The CM is also required to hand
over record files and as-built drawings, prepared by all the subcontractors on the work they completed, to the owner at the end of the project.
Close-out involves engineers, accountants, project managers, and the primary owner. It is a lengthy and important process in the construction
management industry.

Close-out is often a time consuming process where nobody wants to take responsibility, thus, the CM must insure that there is a responsible
party for each of the items involved in the close-out phase of the job. Good construction managers ensure that the close-out process starts as
soon as project work commences, making sure that the subcontractors and all parties involved in the project close-out when they finish their
work.
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ID [Task Name 5 March 2005 ‘April 2005 May 2005 June 2005 July 2005 ‘August 2005 ‘September 2005 | October 2005 November 2005 __|December 2005 | January 2006 February 2006 __|March 2006 April 2006 May 2006 June 2006 July 2006
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 [Start Project 2/23/05 @ Start Project 2/23/05

| 2 |Mobilization 2/23/05 - 3/24/05 (Pe———) Mobilization 2/23/05 - 3/24/05

[37] Erect Fence/Prep Site/Erosion Control - 02| @@ Erect Fence/Prep Site/Erosion Control - 02A

4] Form/Place/Strip Balance of Footings - 03 @ Form/Place/Strip Balance of Footings - 03A

[5] Deliver Anchors Bolts/Embeds - 05A @ Deliver Anchors Bolts/Embeds - 05A

[6] Prep for Balance of Footing - 02A @ Prep for Balance of Footing - 02A

[ 7 [Excavation 3/18/05 - 5/12/05 > S ion 3/18/05 - 5/12/05

8] Backfill/Restore Grade - 02A ¢ Backfill/Restore Grade - 02A

[ 9] Excavate for Foundation G Excavate for Foundation

[10|  Form/Place/Strip Basement Wall - 03A @ Form/Place/Strip Basement Wall - 03A

[11] Backfill Int. Fnd. Walls & U/G Duct - 02A @ Backfill Int. Fnd. Walls & U/G Duct - 02A

[12] Prep Drs/Frames/Hardware Bid Pks @ Prep Drs/Frames/Hardware Bid Pks

[ 13 |Foundation 2/23/05 - 4/5/05 Py Foundation 2/23/05 - 4/5/05

[14]  Exc. BsmuPrep for Foundation Footings - @@ Exc. Bsmt/Prep for Foundation Footings - 02A

15 Backfilll Restore Grade - 02A ¢ Backfill/ Restore Grade - 02A

[16]  cure concrete G Cure concrete

[17]  Prep for Balance of Footing - 02A @ Prep for Balance of Footing - 02A

(18] Partially damp-proof and insulate foundati( @ Partially damp-proof and insulate foundation

[ 19 |Steel Frame 4/4/05 - 6/13/05 @ @ Steel Frame 4/4/05 - 6/13/05

|20  Fabricate Steel Fabricate Steel

[21]  Steel Delivery ¢ Steel Delivery

[227]  Erect Basement Steel @ Erect Basement Steel

[23]  Erect First Floor Steel @ Erect First Floor Steel

[247]  Erect Second Floor Steel @ Erect Second Floor Steel

[25]  Erect Attick Steel @B Erect Attick Steel

[26]  Erect Roof Steel @ Erect Roof Steel

[27 |Exterior Walls & Roofing 6/14/05 - 10/12/05 > @ Exterior Walls & Roofing 6/14/05 - 10/12/05

[287  Install Roof Decking @ Install Roof Decking

(29 Install Precast/ Supports @@ Install Precast/ Supports

[30]| Fab & Del Exterior Studs/Dens @ Fab & Del Exterior Studs/Dens

[31] Install First Floor Deck/Studs ¢ Install First Floor Deck/Studs

[32]  Exterior Works S Exterior Works

[33] Install Second Floor DeckStuds ¢ Install Second Floor DeckStuds

[34]  Install First & Second Floor Brick - East/N( @ Install First & Second Floor Brick - East/Nor

[35 Install Shingles S Install Shingles

[ 36 interior Walls, Mechanical & HVAC 8/21/05 - @ @ Interior Walls, ical & HVAC 8/21/05 - 2/24/06

[37] Install stairs & Areaway Gates @ nstall stairs & Areaway Gates

[38]  Insulate Duct/Piping @ Insulate Duct/Piping

[39]  Electrical, Plumbing, Telecommunications, sy Electrical, Plumbing, Telecommunications, Fire Alarms, etc Install (Rough & Finish)

[40]  Install Wood Paneling ¢ Install Wood Paneling

[41]  Install Elevetors G Install Elevetors

[42]  Install & Complete Flooring Install & Complete Flooring

[43]  Paint- Prime G Paint - Prime

[44 [Furnishing/Finishes 1/27/06 - 3/7/06 @ P i 1/27/06 - 3/7/06

[45]  Mechanical Finishes @@ Mechanical Finishes

[46| Fab & Del Aud Seating (@ Fab & Del Aud Seating

[47]  Paint- Finish O Paint - Finish

[487]  Install Stair Rails (@, Install Stair Rails

[49]  R.L. Lights West & East Entrance @ R.I. Lights West & East Entrance

[50|  Install Signage in Building @@ Install Signage in Building

[51]  Substantial C of O @ Substantial C of O

[52 |Landscaping 1/3/06 - 5/18/06 @ P L ing 1/3/06 - 5/18/06

[53]  Test/Balance Building ¢ Test/Balance Building

[54 | Exterior Finishes, Plantation & Grading s Exterior Finishes, Plantation & Grading

[55| Landscaping & Brick Paving I Landscaping & Brick Paving

[56 |Punch-List 2/22/06 - 4/14/06 P —) PUnCh-List 2/22/06 - 4/14/06

[57|  Punch-List First Floor @) Punch-List First Floor

[58]  Punch-List Second Floor Sy Punch-List Second Floor

[59 [Close-Out 3/13/06 - 6/1/06 >, Close-Out 3/13/06 - 6/1/06

[60  Final Cleaning @ Final Cleaning

[61]  Commissioning Building @==== Commissioning Building

[62]  Flush Building @=====mm Flush Building

[63]  Owner Furniture @ Owner Furniture

[64]  WPIMove-in WPI Move-in

[65| WPl Occupy Building @@ WPI Occupy Building

[66|  Building Dedication ¢ Building Dedication

[67 |End Project 6/1/06 @ End Project 6/1/06
Task [S— Summary Py  External Tasks (7 Split kS

Project: Project_Initial_Timeline
o7

Date: Sat 10/8/ Split L. Milestone ° Project Summary === External MileTask &
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Site Work
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Additional Pictures
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STEEL FRAME

The Steel Frame can be an exciting stage because it the first step in construction where progress can be seen above ground. The Bartlett
Center, as many buildings like its size, are framed with steel columns and beams. These columns and beams are designed before the
procurement stages begin. The thickness of these columns and beams are determined by the stresses they will carry. Not only is the
fabrication of the steel frame important to the structural stability of the building but the connections used to tie these columns and beams
together play just as big of a role. Although exciting, framework is costly and dangerous. When framework is being placed in a multiple
story building, there is scaffolding needed to hold up the workers and the steel frame, the higher the story is, the expensive it becomes. As
the cost goes up with height so does the danger.

Video Clip: Steel Frame
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3/23/05-5/12/05 EXCAVATION

3/30/05-5/3/05 FOUNDATION

5/31/05-6/14/05 STEEL FRAME

6/11/05-7/11/05 ROUGH ROOFING

7/11/05-9/12/05 EXTERIOR (WALLS)

9/3/05-10/6/05 FINISH ROOFING

10/28/05-11/20/05 WINDOWS & DOORS

3/23/05-8/3/06 SITEWORK SITEWORK
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Steel Frame
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Roofing
ite Work
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