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Abstract  

This project reviews the project management and constructability practices during the 

construction of the Worcester Psychiatric Hospital. This was accomplished through the attendance of 

weekly meetings, site visits and interviews. Changes such as increased preparation, different 

presentation techniques, and postponing discussions with few people involved would help improve the 

overall communication and efficiency of the meetings. 
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Capstone Design Statement 

The capstone design was satisfied through analysis of, and identification of potential solutions to 

repair cracks that were observed after a month of the concrete being poured for on grade concrete 

slabs in multiple wings of the hospital complex. According to Lin Associates, the structural engineering 

consultants, these cracks were apparently caused by a combination of settlement of the supporting soil 

and shrinkage of the concrete. We later verified this diagnosis. Cracks are likely to occur in many 

construction projects, but these ones drew attention early in the project and have continued to appear 

in new sections of the hospital as they are constructed. Using existing Boring Logs obtained from the soil 

reports conducted before excavation of the site, and from the slab specifications obtained from Gilbane, 

the likelihood of these problems occurring in other areas of the hospital was determined by us. Using 

those predictions, methods for preventing the cracks to continue appearing can be utilized in other 

wings of the hospital.  

Site visits were conducted to add a hands-on element to the investigation. Soil profiles were 

created using the existing Boring Logs and eventually settlement was analyzed by calculating the load of 

the slabs and the total settlement of the soil in that area. Scheduling also played a part in the process, 

allowing us to investigate the weather during different pour dates. Temperature and overall weather 

was investigated using Gilbane’s daily construction logs to find significant differences on the various 

pour dates to see if a drastic change in climate would be likely to cause shrinkage cracks. 

Additional research in this area included quality control and supervision of workers meeting 

specifications for executing compaction methods of the soil. Other than design problems, this section of 

the report acknowledges the possibility of human error when performing the specified designs and 

methods (not design errors). The reports of soil placed at the site were also checked to see if the soil 

being used met any and all requirements. Since the problem shows up with the concrete slabs, it may 
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also have begun there. The slab design was reviewed to see if the physical size matches the planned 

dimensions. 

Three of the eight realistic design constraints are primarily addressed through the completion of 

this project. Their incorporation in the project is outlined as follows: 

Economic 

One of the most apparent aspects of each component of a construction project is its cost. Since 

this project attempts to explain predictable reasons slabs may crack after being poured, money can be 

saved in the long run. It would cost companies significant money if cracks were severe enough to require 

re-pouring of the slab, especially if that slowed the schedule down for the remainder of the project. 

Cracks appearing in the first place have an economic impact on the project. Structural consultants must 

be utilized and any fixes prescribed must be carried out, all adding to the cost of the project. 

Constructability 

The constructability of this project is contained in the chronological end of the study. The 

solution to repair or prevent various crack sizes and severities is a good guide to field repairs which can 

be recreated in the field easily. When multiple solutions are available, choosing certain ones may yield 

more time-efficiency and do not need any further attention after being implemented. If the problems 

can be planned for and options are available to prevent cracks in future slabs, the option that is the least 

time-consuming may be chosen. 

Health and Safety 

The danger of cracks in slabs is directly related to the structural safety of the future building’s 

site. The most extreme possibility is that the cracks will cause structural failure in the slab and any 

erected structures will be compromised. Much more common outcomes of the cracks are still hazardous 
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to workers on a daily basis. Cracking may be severe enough to protrude from the ground and cause 

workers to trip and injure themselves during construction before repairs can be completed. Being able 

to predict the likeliness that cracks will materialize and being able to remediate those situations quickly 

will lead to fewer safety incidents on site. It will also affect predictions of structural instability that could, 

in a worst-case scenario, cause structural failure after erection of the building has begun. 
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1.0 Introduction 

Construction began on the Worcester Psychiatric Hospital in 2009. A fire had destroyed the 

original Worcester State Hospital eighteen years earlier. The new facility is primarily being built by three 

major project participants: the owner, the Division of Capital Asset Management (DCAM), the 

Construction Manager, Gilbane, and the architect, Ellenzweig.  

These three main parties are expected to work together for the duration of a project in order for 

it to be completed. In some, or most projects, the interaction between the representing parties has an 

effect on the project, whether it is small decision-making or major design arguments. The Worcester 

Polytechnic Institute’s (WPI’s) project team has observed these major companies working together on 

the Worcester Psychiatric Hospital over the course of six months and analyzed the specific meeting 

dynamics and participant interactions and how they affected the overall communication between the 

parties involved. The specific aspects of the participants being observed weekly was level of 

participation, focus, and interaction using custom observation rubrics. The overall communication 

results from these meetings in turn were used to interpret various aspects of the construction project 

management process and how they developed throughout the project. These analyses drew conclusions 

about which aspects could be improved and which were currently being executed well, such as number 

of participants and preparedness. 

The final component of this project was the design component. The goal of the design 

component was to observe cracks that had appeared in the slab on grade of several wings in the 

building early in the project. The cracks appeared to be caused by a combination of settlement of the 

supporting soil and shrinkage of the concrete. Exploring these possibilities, using construction logs, 
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weather reports, and boring logs, the specific types of cracks, by size and severity, were addressed and 

recommendations for repair were given. 

  



3 
 

2.0 Background 

 The site of the new Worcester Psychiatric Hospital has a long history. This section explains the 

events leading up to the construction of the new facility and gives backgrounds of the main companies 

involved. It also reviews relevant topics related to this project and specific theories used in later analyses 

such as integrated practice, contracting law, stakeholder theory, meeting dynamics, and participant 

observation. 

2.1 Worcester Psychiatric Hospital 

 The doors of the Worcester Insane Asylum were opened on January 12, 1833, serving as a 

psychiatric facility for the areas surrounding Worcester, MA. Over the next thirty-seven years, the 

asylum became overcrowded and was in need of a new hospital. Construction of the new Worcester 

State Hospital began in 1870, taking seven years to complete. Architect Ward P. Delano, of Fuller & 

Delano of Worcester, considered the Kirkbride Plan when designing the four-story, flagstone and brick 

building to be built around a clock tower, with the administration building located front and center 

(Kirsch). 

Figure 1: Worcester, MA State Insane Hospital 1905 Postcard (Kirsch, n.d.) 
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In the mid 1800s, a Philadelphia psychiatrist by the name of Thomas Story Kirkbride developed a 

building design he thought mental institutions would benefit from. The design consisted of staggered 

wings in order to provide privacy and comfort to those residing in the institution, and to maximize the 

amount of sunlight and fresh air received by each building. Kirkbride’s plans were based on a philosophy 

of moral treatment, focusing on the special care of treating those with mental illnesses (Buildings, 2001). 

 On July 22, 1991, a devastating five-alarm fire engulfed the Kirkbride building, destroying all but 

the right-most wing, administration building, and the clock tower (Figure 2). Upon the decision that the 

Kirkbride was in no condition to house patients, it was boarded up and its services were relocated to 

either the more recent Bryan Building on the UMass campus in Worcester or to surrounding hospitals. 

WSH remained abandoned until demolition of the building began in the summer of 2007 (Anderson, 

2008), as can be seen in Figure 3. 

 

 

 

 

 

 

 

 

Figure 2: Worcester State Hospital after the 1991 fire (Gilbane Building Company, n.d.)  
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With the construction of the first public psychiatric hospital in the nation, Massachusetts has 

been the leader in caring for those with mental illness. Over the course of the years, the Department of 

Mental Health (DMH) has altered their thinking in that their assistance should be administered in a more 

community-based atmosphere than restrictive environment. “Worcester has a legacy of being at the 

forefront of mental health treatment in the United States (Martinez, 2009)”, and with the construction 

of the new DMH hospital, will continue to uphold this reputation.  

Ellenzweig, an architectural firm located in Cambridge, MA, was hired in by the Division of 

Capital Asset Management (DCAM) to provide programming, site analysis, and design of the new facility, 

and eventually the construction administration services for the new psychiatric hospital. In June of 2007, 

Figure 3: Worcester State Hospital before construction began for Worcester Psychiatric Hospital (Gilbane Building Company, 
n.d.) 
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the Department of Mental Health hired Gilbane Building Company from Providence, RI as the 

Construction Managers.  

A groundbreaking ceremony was held on May 14, 2009 for the building of the first psychiatric 

facility in Massachusetts since the 1950s. Designed by Ellenzweig and managed by DCAM, the $233 

million, 320-bed facility is scheduled for completion in 2012 by Gilbane Building Company. The 

Department of Mental Health’s newly constructed Worcester Psychiatric Hospital will include a 260-bed 

adult hospital, a 30-bed children’s inpatient facility, and 30 children’s intensive residential treatment 

beds (Martinez, 2009). 

2.2 Department of Mental Health 

 The Massachusetts Department of Mental Health (DMH) is an organization that operates to 

assist individuals with serious mental illness or emotional disturbance, so they may be able to live work 

and participate within their local communities (Massachusetts, Department of Mental Health, 2009). 

Massachusetts has been the leading caregiver to those who suffer from mental illnesses since 1833, 

when they opened Worcester State Hospital, the first public asylum in the United States. Located in 

Worcester, Massachusetts, this facility became the first of many public hospitals located throughout the 

state. In 1897, a Board of Health was created to ensure the proper steps were being taken to run these 

facilities, becoming the DMH in 1938. 

 Following the Community Mental Health Centers Act of 1963, which led to the reduction of large 

state mental hospitals and an increase in community mental health facilities, the state legislature 

enacted the Comprehensive Mental Health and Retardation Services Act in 1966.This act was passed in 

order to create a network of services within each community, so that those suffering from mental health 

issues may receive assistance closer to their residence. By not requiring a mental health patient to be 
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institutionalized, the availability and quality of the community programs were increased, along with the 

program utilization (Massachusetts, Department of Mental Health, 2009). 

 In Massachusetts, the Executive Office of Health and Human Services (EOHHS) is responsible for 

providing mental health services. DMH is part of one of the 15 EOHHS agencies and is distributed 

throughout six geographic Areas, each managed by an Area Director. These Areas consist of various 

Local Service Sites, which provide case management and run both state and vendor-operated mental 

health services. Included in these services are four state hospitals, five community mental health centers 

equipped with inpatient units, adult inpatient units at two public health hospitals, contracted adult, 

adolescent and latency age inpatient units, latency and adolescent intensive residential treatment 

programs, and community-based services. 

 The Department of Mental Health’s central office is located in Boston, Massachusetts where 

there are three other divisions: Program Operations, Clinical and Professional Services, and 

Management and Budget. These divisions oversee planning, attainment of board policy and standards, 

and perform particular fiscal, personnel, and legal functions. In addition, certain specialized programs 

are centrally managed, such as forensic mental health services, child and adolescent inpatient units, and 

intensive residential treatment programs (Massachusetts, Department of Mental Health, 2009). 

 In order to estimate the presence of serious mental illness among adults and serious mental 

illness or emotional disturbance among children and adolescents in each state, the federal Center for 

Mental Health Services published a series of formulas used by the Commonwealth of Massachusetts. 

These methodologies determine that among the six million people residing in Massachusetts, 

approximately 44,731 adults (.98% of the adult population) have a serious and persistent mental illness 

and severe dysfunction that will most likely require publically funded mental health services. Within the 

six million residents are about 18,476 children ages 0-8 years (2.5% of the child population) and 96,740 
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children ages 9-19 (11% of the child/adolescent population) who suffer from a serious mental illness or 

emotional disturbance. 

 Currently, the DMH assists approximately 27,000 adults, adolescents and children through a 

variety of inpatient and community-based services. These community-based services range from 

intensive residential services and community rehab support to school therapy and medication 

monitoring. In addition, DMH performed 16,300 evaluations for adults in the courts system, and 

provided assistance to 3,684 children and families in the juvenile justice system (Massachusetts, 

Department of Mental Health, 2009). 

2.3 Division of Capital Asset Management 

The Division of Capital Asset Management, also known as DCAM, is the state agency responsible 

for major public building construction and real estate services for the Commonwealth of Massachusetts. 

DCAM dates back to 1980, when it was created by the legislature to encourage quality and veracity in 

the areas of construction and real estate within the Commonwealth (Massachusetts, Division of Capital 

Asset Management (DCAM), 2009). DCAM helps other client-agencies sustain state facilities through 

comprehensive and cost-effective maintenance and management strategies. 

DCAM manages a wide variety of projects from new construction to the renovation and repair in 

areas such as academic buildings, courthouses, correctional facilities, and recreational facilities 

(Massachusetts, Current & Completed Projects, 2009). DCAM recently worked with Gilbane Building 

Company to complete the new downtown Worcester Trial Court in June 2007, with its final cost being 

180 million dollars. The project delivery system considered was Construction Manager At-Risk, which 

entails a commitment by the construction manager to deliver the project within a guaranteed maximum 

price (International 3. , 2009). The new building was the first project delivered under this method, the 

first comprehensive justice center to include all five trial court departments and is the largest court 
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facility constructed by the State (Massachusetts, New Downtown Worcester Trial Court, 2009). Another 

project managed by DCAM was the Hampden County Women’s Correctional Facility. DCAM worked with 

Fontaine Brothers on this 35.4 million dollar project to complete the new jail and house of correction 

that is under the jurisdiction of the Hampden County Sheriff’s Department. The project type was 

considered a design-bid-build, which is a project delivery method in which the agency or owner 

contracts with separate entities for the design and construction of a project (Oberlender G. , 1993). It is 

a two story building located in Western Massachusetts that was completed in September 2007 

(Massachusetts, Hampden County Women's Correctional Facility, 2009). 

The Worcester Psychiatric Hospital is also being delivered under Construction Manager At-Risk 

approach (Massachusetts, DMH New Psychiatric Facility, Worcester, 2009). DCAM is the technical owner 

of the Worcester Psychiatric Hospital, but the user agency that will be in control of the facility once it 

has been completed is the Department of Mental Health.  

2.4 Gilbane Building Company 

 Brothers William and Thomas Gilbane founded Gilbane in 1873 as a family-run carpentry and 

general contracting shop. This Providence, RI based company was first known for its quality and the 

construction of many homes in Providence. This soon expanded to an increase in work, including 

churches, hospitals, and various public buildings. Today, Gilbane, Inc. is known as one of the largest 

privately held, family owned companies within the construction and real estate industry. 

 Through the 1900s, Gilbane survived the Great Depression and obtained a desirable reputation 

in construction management after William H. Gilbane’s sons, Thomas and William Gilbane joined the 

company. Some of their work includes defense projects throughout World War II and the Smithsonian’s 

National Air and Space Museum in Washington, D.C. While on the rise, Gilbane embraced the 

opportunity to expand its company by establishing a development sector known as Gilbane 
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Development Company. Currently, Gilbane, Inc. consists of Gilbane Building Company and Gilbane 

Development Company who together have over 25 offices nation-wide, and brings in an excess of $2.5 

billion per year in revenue (Gilbane Inc. History). 

 Today, Gilbane utilizes model-based design and construction information technology to assist 

them in achieving leading-edge efficiency within their projects. Kevin Bredeson, director of virtual 

construction at Gilbane, mentions, “Whether they are major or minor, each clash uncovered on a job 

site means the contractor must send a request for information (RFI) to the design team. This can 

potentially result in delays and a costly change order for the owner. We try to foster communication, 

collaboration, and clarity on our projects to prevent problems – and Building Information Modeling 

(BIM) is an important part of our success in doing so” (Gilbane uses BIM solutions from Autodesk to help 

reduce construction costs and shorten schedules, 2009). Gilbane’s reputation, currently ranked 20th on 

Engineering News Record’s Top 400 Contractors, has earned them the opportunity to become involved 

in numerous renovations and new construction projects over the years, such as Worcester Polytechnic 

Institute’s Bartlett Center and the East Hall dormitory, the Worcester Trial Court, Fenway Park 

Renovations, the Prudential Center’s New Jersey Devils Arena, and the Children’s Medical Center Dallas 

Pavilion Ambulatory Care Center renovations (The Top 400 Contractors, 2009). 

2.5 Tishman Construction 

 Julius Tishman founded Tishman Construction in 1898 in the Lower East Side of Manhattan. 

Nearly a century later, the company is led by fourth generation, Daniel Tishman. Today, it is known as 

one of the nation’s leading construction management firms, where they provide construction services to 

clients varying in scope, budget, schedule and complexity. Tishman acts as both Construction Manager 

at Risk and Construction Manager as Agent and as an Owner’s Representative. The projects vary in size 

and complexity and across a wide range of areas. They work on projects that include facilities in 
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education, health, government, restaurant, and transportation. They have completed work at the 

Chicago Police and Fire Stations in 1998 and 1999, as well as O’Hare International Airport in 2001, and 

Bridgewater State College in 2007 (Tishman). For the Worcester Psychiatric Hospital project, Tishman is 

acting as the owner’s project manager. 

2.6 Ellenzweig 

Ellenzweig is a national architectural firm founded in 1965, and now located in Cambridge, 

Massachusetts. The services they provide include master planning, programming, feasibility study, in-

house laboratory planning and architectural design services. Ellenzweig participates in a wide range of 

projects from complex building for science research and teaching, parking complexes, and transit 

facilities. Ellenzweig uses electronic technology in the planning, design, documentation, and 

construction phases of the architectural practice. The company uses a combination of Autodesk Revit 

Architecture, AutoCad, and SketchUp for the planning, visualization, and design of the various projects 

they are involved in. They incorporate Building Information Modeling (BIM) software into the various 

phases of development, which helps to streamline and coordinate the project delivery processes for 

each client. Some of their local projects include work done at Harvard University since 2001, at 

Massachusetts Institute of Technology since 1998, at the University of Massachusetts in 2004, and at the 

Massachusetts Bay Transportation Authority, Alewife Intermodal Transportation Facility in 1985 

(Ellenzweig). Ellenzweig is the architect for the Worcester Psychiatric Hospital.  

2.7 Construction Project Management 

  Construction is known as the process of constructing something, which is to make or form by 

combining parts or elements (Merriam-Webster). There are many different types of projects within the 

industry including building, civil, and industrial. The various types of construction projects included an 

individual or team, depending on the size, to plan, design, construct, and maintain the project. The 
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people involved in each team need to be able to work together to complete construction on schedule 

and on budget. In order for the process of construction to be maintained as efficiently as possible, it 

needs to be managed. A project manager is hired to plan, execute and close any project in the needed 

industry. The duties of a project manager include developing clear and attainable project objectives, 

establishing the project requirements, and managing the three constraints within a project; cost, time, 

and quality, while considering the best interests of the client (Oberlender G. D., 1993, p. 7). 

 Construction Management is the study and practice of the managerial and technological aspects 

of the construction industry (International 3. , 2009). There are seven different facets of construction 

management due to the fact that no project is ever the same. Therefore the duties of a project manager 

vary for each project and cannot be predetermined. The common responsibilities of a construction 

manager can be classified as the following: 

 Project Management Planning: The construction manager needs to work with the owner and 

designer to plan the entire project. These aspects include defining the project objectives and 

creating the required methods to reach such objectives.  

 Cost Management: Cost is the owner’s main concern. The owner is mainly interested in 

achieving the lowest possible project cost while still guaranteeing the best possible outcome. 

The construction manager must estimate a final cost, which should include an allowance for 

changes, keep record of all changes, and inform the owner of any fluctuations in cost to 

determine if the project is under, on, or over budget. 

 Time Management: The construction manager needs to develop a project schedule for all 

aspects of the project to ensure that the final project is delivered on time. In doing this, they 

must keep an updated schedule to show the work as it progresses, to be able to conclude if the 

project is behind, on time, or ahead of schedule.  
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 Quality Management: The construction manager is responsible for ensuring that all of its 

subcontractors are accomplishing their goals according to the details that were agreed upon, 

the building codes, construction standards, and any state or federal regulations.  

 Contract Administration: Typically the construction manager is contractually bound to the 

subcontractors that have been assigned to the project. The construction manager must 

guarantee the timeliness, costliness, and quality of the subcontractors work. 

 Safety Management: The safety of the workers involved and of the building itself is the 

responsibility of the construction manager. Good safety management will reduce the number of 

incidents on site. This can be accomplished by presenting safety reports, filing accident reports, 

and having on site inspections, if necessary.  

 Professional Practice: Within this practice, it is the construction manager’s responsibility to 

manage the people who are working towards the completion of the project. The construction 

manager needs to define each individual’s roles and responsibilities, develop a successful means 

of communications, and resolve any discrepancies within the project. 

The key to having a successful construction project is clear, efficient, and effective communication. 

Having a good means of communication can prevent delays and increased costs because it leaves less 

room for misunderstandings. All involved parties must be willing to coordinate and cooperate with each 

other effectively. The construction manager needs to facilitate communication between the owner, 

designer, government, and subcontractors involved in the project, to ensure that all parties are updated 

on any changes occurring in the project. The various parties should be aware of the job performance 

that is expected of them. The construction manager needs to inform each person what is expected of 

them in regards to the required budget and time constraints set for the project. The construction 

manager should also set dates that would serve as checkpoints. The checkpoints would be set to show in 

detail the progress that has been made in the project (Buehring, 2010). Project meetings are held 
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weekly to facilitate the communication between the project participants and to present updates to the 

team participants. 

There are many variables that need to be considered when managing a construction project. A 

construction project manager is responsible for delivering a project on schedule and on or under 

budget, while still maintaining the high quality of the project and performing all work in the safest 

manner possible. One of the first things the CM needs to complete is the project objectives and plan. 

This includes defining the scope, budget, schedule, performance requirements, and selecting the 

subcontractors for the project. The owner, designer, and general contractor are all involved in the 

process of determining the cost and schedule limits of the project. The project manager also needs to be 

efficient with all the labor, materials, and equipment being used towards completion in order to 

maximize the resources while continuing to be cost-effective. The CM needs to ease communication 

between the owner, designer, and subcontractors to ensure all are working together and to resolve any 

conflicts before it can have a negative effect on the outcome of the project (Hendrickson, Project 

Management for Construction, 1998). 

 Two of the major variables to be considered in a project are the cost and the schedule. Although 

one of these elements may be according to plan, if the other is not, the project is not as successful as it 

could be. In Figure 5, the planning of construction is broken down by these two categories (Hendrickson, 

Project Management for Construction, 1998). There are many factors that can be involved in why the 

project is behind schedule or over cost and it is the CM’s responsibility to become aware of the cause 

and develop a solution to the problem.  
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Figure 4: Breakdown of Construction Planning by Cost and Schedule (Hendrickson, Cost Estimation) 

Gilbane Construction Company develops a construction schedule that highlights all of the events 

that will be occurring over the entire length of the project. Again, this schedule shows any activity that is 

early or critical and has a progress bar that gets updated according to what is happening. Gilbane also 

has an Owner’s Executive Summary that reviews the entire scope of the project and breaks the dates 

down by quarters to display where the project should be in the following months until completion. 

Gilbane also uses a two-month look ahead in schedule to plan out the series of events that will be 

occurring on a short-term basis. This chart also shows what parts are being delivered early, and what 

activity is considered critical. It also includes an activity description, and start and finish date. There is 

also a two-week look ahead that is provided by Gilbane at each of the weekly construction meetings. 

The document shown in Figure 5 displays the work that is going to be accomplished over each area of 

the project, such as the design period or sitework and excavation, and also shows key milestones such as 
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when the building punchlists are completed and the expected project completion date. 

 

Figure 5: Owner's Executive Summary 

Gilbane is acting as a Construction Manager at risk with a Guaranteed Maximum Price (GMP). 

This means that Gilbane will be performing project work, exposing them to the risks associated with 

quality, cost, and schedule. They will therefore be the primary party responsible if any of those criteria 

are not satisfactory. With CM at-risk, the owner has a contractual relationship with both the 

construction management firm and with the architectural firm. These two parties work together 

throughout the duration of the project, but are not contractually related. The construction management 

firm does however have contractual relationships with all the subcontractors involved with the projects. 

Although the subcontractors go through the public bidding process, they are eventually hired and 

managed by Gilbane. It is then Gilbane’s responsibility to guarantee that the subcontractors perform 

under the guidelines of their contracts. If the subcontractors do not abide to their obligations, the cost 

and scheduling problems are now the construction management firm’s problems. This at-risk contract 

causes the CM to have an agreement with the owner that states the project be completed at a 
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Guaranteed Maximum Price (GMP). If the project exceeds that price, the contractor must pay the 

difference, therefore losing money in the process (Oberlender G. D., 1993). In order to avoid this loss, 

the CM has the responsibility to continually encourage open and frequent communication between all 

involved parties. This helps to ensure that all aspects of the project are working in coordination with 

each other and are informed on the overall progress as to not exceed the GMP by going beyond 

schedule or over budget.  

 

Figure 6: Construction Management At-Risk (Project Delivery Methods, 2008) 

 

2.8 Contracting Law 

 The public bidding process in Massachusetts allows contracts from Gilbane to be given to the 

lowest eligible and reliable bidder, therefore maximizing the taxpayer’s dollar. Before the statute’s 

requirements are applicable, the public building project must be estimated to cost more than $25,000. 

The exception to this is under extreme emergency. Although it is not defined for public building projects, 



18 
 

extreme emergencies would allow contracts to be rewarded by Gilbane without a competitive bidding 

process (Hugh J. Gorman, 2007). 

The awarding authority is required to award the contract to the lowest responsible and eligible 

bidder in the case of filed subcontractor bids. The lowest responsible and eligible bidder is defined as 

"the bidder (1) whose bid is the lowest of those bidders possessing the skill, ability and integrity 

necessary for the faithful performance of the work; (2) who shall certify that he is able to furnish labor 

that can work in harmony with all other elements of labor employed or to be employed in the work; (3) 

who, where the provisions of section eight B of chapter twenty-nine apply, shall have been determined 

to be qualified there under; and (4) who obtains within ten days of the notification of contract award 

the security by bond required under section twenty-nine; provided that for the purposes of this section 

the term "security by bond" shall mean the bond of a surety company qualified to do business under the 

laws of the Commonwealth and satisfactory to the awarding authority." (Hugh J. Gorman, 2007). 

 The contracting law also specifies that the bidder provide a bid deposit. This is collateral for any 

type of shortcoming or inability to perform that may be demonstrated by the bidder. The bid deposit 

may be in the form of a bid bond, cash, certified check, or treasurer's or cashiers check made payable to 

the awarding authority (Fierman & Barsamian, 2009). 

2.9 Stakeholder Theory 

Stakeholder theory was originally designed to characterize the parties involved with a company 

who have actual stake as well as those who are in situations, which require them to be treated as 

stakeholders. 

 The important part of stakeholder theory is the definition of a stakeholder. Other theories 

present descriptions of companies and argue that there are a small number of parties whose needs and 

wishes should be addressed to continue success of the organization. For example, shareholder theory 
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suggests that since shareholders are the owners of a company, their needs should be put first. In other 

input-output models, investors, employees, suppliers, and customers are the only parties that either 

provide inputs that can be converted to usable outputs, or buy the usable outputs. Therefore, those 

parties should be the ones who get their needs addressed. stakeholder theory basically argues that 

there are many more parties involved. Other parties that can be included in the definition are 

governmental bodies, political groups, trade associations, trade unions, communities, associated 

corporations, prospective employees, and prospective customers, the public, and sometimes 

competitors. 

 Stakeholder theory also describes situations to determine who really matters and addresses 

how to take into consideration the needs and wants of all parties affected. Some may criticize the 

theory for it sometimes implies that the needs and wants of stakeholders can be weighed against each 

other, seemingly never allowing everyone to be satisfied. To resolve the issues this creates, stakeholder 

theory puts heavy emphasis on conversation as a means to negotiate between the parties involved. 

Beyond dialogue and negotiation, there are few options to resolve conflict between stakeholders. 

Stakeholder theory will be included in our analysis of meeting dynamics by taking into consideration the 

needs and wants of each party. This theory is used to describe how the parties are affected by actions 

that will occur and the effect they have over occurring actions. We will need to define who the key 

stakeholders are within this project. By doing so, we can have a better understanding of where the 

power and influence within the project lie. By defining the key stakeholders, we can tie the parties 

together. The connections between the parties could explain the relationships that develop. We will also 

want to look into any problems that arise within the different parties due to their underlying interests 

within the project. Throughout the project, each party makes their requests for different aspects of the 

process. Despite the magnitude or specific nature of the request, the resolution of those requests will be 
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analyzed in direct relation to stakeholder theory. By the end of the project, we will have enough 

examples and evidence to either support stakeholder theory in this instance or to show where the 

reality of the project deviates from the predicted outcomes. 

  The main stakeholders for this project are the owner, the Division of Capital Asset Management 

(DCAM); the user, the Department of Mental Health (DMH); the project management company, Gilbane 

Construction Company; the architect, Ellenzweig; and the hired subcontractors. The owner DCAM and 

Gilbane take an active role in the weekly construction meetings that are attended by the major parties 

of the project. Due to the contract that binds DCAM and Gilbane together, as well as the contracts 

between Ellenzweig and the owner, these four parties have a higher stake than the other participants at 

these meetings. Seeing as the project is defined as Construction Management at-risk, Gilbane is held 

responsible if the project is not delivered on schedule and is over budget. Any additional expenses 

would be taken from Gilbane’s company account, therefore ensuring every effort made for an efficient 

and successful project completion. 

  In this particular project, Gilbane is held responsible for any costs that exceed the set GMP. With 

this in mind, Gilbane will be more actively attempting to keep the project on schedule and under 

budget. If the project were not a CM at Risk project, Gilbane would not be as concerned when other 

parties are not working up to their expectations. With the risk, it can be assumed that Gilbane will be 

attempting to influence other stakeholders at least to the extent of getting everyone to work adequately 

enough not to increase the cost of the project. 

  Under the Owner-Construction Manager Agreement, Gilbane’s responsibility is to “perform the 

Work as required by the Contract Documents to construct Mass. State Project No. DMH 0501, DCI, New 

DMH Psychiatric Facility” (refer to Appendix D). The Work consists of a site inspection where the CM is 

to learn as much as possible for background information, obtaining site conditions including soil 
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information and subsurface conditions, and any additional site testing that may result in differing site 

conditions and cost reduction of the project. The CM and Trade Contractor are also held under 

contractual agreement. The Trade Contractor’s responsibilities are to “furnish all labor, materials, 

equipment and services required for the completion of all work” as specified in the “Specifications for 

Heating, Ventilation & Air Conditioning Work and the Plans referred to therein for the Worcester – DMH 

Psychiatric Hospital all as prepared by Ellenzweig” (refer to Appendix E). The work mentioned is required 

to be in accordance with a list of strict provisions as outlined in the contract, including the date that it is 

to be completed by. 

2.10 Meeting Dynamics 

 The publication Focused Sharing of Information, by Kathleen Liston (2001), has researched and 

presented the pros and cons of several methods of decision-making used during meetings. The points 

outlined in part of the paper, when applied to our regular meetings, made them more productive and 

facilitated the multidisciplinary interactions that took place. 

 Although several modes of presenting material can be utilized during meetings, the example on 

traditional meetings most applies to this project. One significant observation is that the current analysis 

of information, intended for individual review, travels through a medium in order to reach the 

individual. While these media are practical for each individual to have and perhaps take home to use, 

they do not assist in making the meeting run more smoothly. One necessity for a successful meeting is a 

shared focus. If the meeting’s attendees each have their own set of documents, it is likely that each 

person is focusing on a separate part of the document. If each topic were being presented to everyone 

simultaneously, everyone’s focus would be on the same presentation. 

 The other important distinction in the paper is between a shared focus and a shared focus that 

has a multi-disciplinary point of view. Although the prepared material is easy to understand by the 
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person who created it, members of the group who focus on other disciplines may not be ready to adapt. 

They may be attempting to analyze material from their point of view instead of from the creator’s. The 

solution to this is to present materials in a way that they can be evaluated from different angles. This 

will not only make the presentation of the material more successful, it will also make the material more 

useful to the team as a whole so that it may be interpreted at a later time without the assistance of the 

creator. 

 The last clear take away from the paper is that separate information should be compared and 

related. Once compared and related, it should be shown in the material. It was shown that members of 

the group observed by the author of the article struggled at times with information that was presented 

separately, forcing them to draw out their own relationships, slowing down the meeting and possibly 

leading to misinterpretation. Drawing out the relationships beforehand will avoid these hindrances as 

well as cut out any superfluous information, speeding up the meeting even more (Liston, 2001). 

There are other factors that appear in meetings, which may not always be noticeable but are 

always important. These more subtle meeting dynamics, such as someone shifting in their seat or 

glancing at a colleague about a decision or comment that was made, can be more important than the 

controllable methods of a meeting as described by Liston. The members of a meeting that openly 

disagree are not the ones that are a problem, it is the ones that leave unhappy but do not say anything 

about it during the meeting (Wolf, 1997). 

 It is often difficult for those running a meeting to pick up on the subtle meeting dynamics. 

Despite their importance, they cannot be placed as a higher priority than continuing the meeting. In an 

article by Neil Robinson (Robinson, 2006), owner of LANzen (an IT company consultant agency), it is 

suggested that meeting dynamics should be an assigned role to someone other than the leader of the 

meeting. For example, the minute taker is often uninvolved but must always be paying attention. If that 
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person makes notes of the subtle meeting dynamics, they can report to the meeting organizer to discuss 

the parties that may have seemed displeased with certain parts of the meeting, or even contact those 

people directly before bringing it to the attention of the organizer. 

 In more general terms, there are certain factors that will result in a “good” meeting. These 

factors are separate from the ones previously discussed. The previous points can be used to drastically 

improve meetings, but are not essential components to a successful meeting. Some of these factors 

include starting and ending on time, having some time for small talk, sendingout the agenda early, 

sticking to the agenda, only going to the meeting if you need to be there, taking breaks during long 

meetings if necessary, and staying focused (Rubin, 2009). 

Duncan Brodie, author of “6 Key Tips for Running Effective Project Meetings”, presents six 

factors that assist in running an effective meeting. These factors can also be used to analyze why a 

meeting gets off track or is not effective by identifying the absence of the following factors in the 

meeting being analyzed:  

 Set Objectives. These objectives will help minimize the time needed for the meeting and allow 

all items to be addressed. 

 Set an agenda. Agendas, especially those with indicative timing for each item, assist in keeping a 

meeting on track with few deviations. It is also more effective to send the finalized agenda to 

meeting participants a day or two before the meeting so there is time for review beforehand.  

 Keep meeting papers short. In-depth details should be avoided as they may fluster attendees. 

One suggested tip is to follow a system that indicates the priority of the item to be discussed, 

signifying things that are going well, occurring issues, and urgent concerns. 
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 Get the right people to attend the meeting. If there is a meeting that will be in need of those at a 

more senior level to expedite the decision making progress, it is encouraged to contact them 

ahead of time in order to avoid indecisiveness at the meeting. 

 Ensure that the physical environment is comfortable. If the meeting room temperature is too hot 

or too cold, the attendees will have a difficult time focusing on what is to be discussed.  

 Be sure that the meeting starts and finishes on time. Meeting participants should be advised that 

the meeting will begin and end on time, and even encouraged to arrive early. Without adequate 

planning, a meeting cannot be run effectively (Brodie, 2010). 

When formulating recommendations to compile at the end of the project, meeting dynamics 

will be incorporated into a large portion. The way a meeting is organized and presented could be a 

significant factor causing a potential problem to either fabricate or remain unaffecting. 

 All three points in the paper by Liston (Liston, 2001)are considered when interpreting the 

organization of the meetings. Whether there are mediums that exist to create a shared focus or if the 

meetings exclusively use media designed for individual review will be taken into account. Additionally, 

the design of those medias will be analyzed. If a specific presentable is consistently delivered with 

respect to one discipline, it may be causing frequent and similar issues among the other disciplines. In 

combination with the second point is the third point. If the presentable materials are used to relate two 

sets of data or compare different aspects of the project, it is important whether or not the data is 

presented as if it has already been compared. We will be looking for comparisons that are expected to 

be made, and comparisons that are already made, as they will have different effects on both the pace of 

the meeting and the comprehension of its participants. 
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2.11 Participant Observation 

 Weekly project meetings are held by the construction manager throughout the project period to 

review the progress of the work and to provide a place for the discussions of any problems that may 

arise. At such meetings issues pertaining to the project should be addressed and minutes from the 

previous meeting are to be read and approved. A progress report on the Request for Information’s (RFIs) 

and submittals are to be reported along with the presentation of the construction schedule. New 

business is to also be discussed as well as any problems that could hinder the planned progress of the 

project (Services). 

 In order to learn about effective meetings in the construction management process, our team 

engaged in participant observation of the weekly project meetings throughout our MQP. Participant 

observation is a type of research method that we have significantly incorporated into our project. Its 

purpose was to provide familiarity to a group and their practices through intensive involvement of 

people in the natural setting over a certain period of time. Participant observation includes informal 

interviews, direct observation, collective discussion, and analyses of personal documents produced 

within the group (International F. H., 2009). This technique is organized to allow the production of 

ethnography, which is the description of the nature of a study. Many consider participant observation to 

be a straightforward technique that involves oneself becoming immersed in the subject being studied. 

The observer should be able to gain a deeper understanding as opposed to using questionnaires or 

surveys. There are several advantages to participant observation, such as the ability of the researcher to 

rely on first-hand information, validity of the data provided, and the relatively simple method itself. 

Often, within a group, there are diverse perspectives on a subject, and throughout our project we 

attempted to define these different perspectives and understand the relationships among them. The act 

of participant observation always takes place in a location related to the subject, because the location 
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tends to have relevance to the research questions. Researchers are able to discover the workings of an 

“insider” while remaining an “outsider” by using this process (International F. H., 2009). 
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3.0 Construction Project Management (CPM) 

When considering the success of a project, one must understand the inner workings of the 

project itself. The areas that need to be addressed when planning out a project are the schedule, 

budget, quality, relationships and communication between parties, and the safety. These areas can 

affect each other and need good management to guarantee success.  

The schedule needs to be developed by the construction management team with consideration 

to all the players involved in the project to ensure cooperation and commitment from all parties. The 

schedule should be agreed upon by the parties involved to prevent misunderstandings when activities 

take place. The construction schedule helps to determine the achievability of the project. It is used to 

assess the progress of the work that should be happening and it allows the owner to have a realistic 

timeline in which they can expect the project to be completed. The schedule makes it easier for the 

project manager to plan and coordinate for workers deliveries of materials and equipment rentals, as 

well as updating the project manager on any changes that need to be made in these areas due to delays 

or being ahead of the planned agenda. Today, there are multiple types of construction scheduling 

software packages available that companies use to facilitate the scheduling and updating process 

(Construction Schedule). 

Tied into the schedule is the budget for the entire project. The Worcester Psychiatric Hospital 

project was given a guaranteed maximum price, or GMP. The GMP is the total maximum cost that is 

paid by the owner, DCAM, for the contractor’s, Gilbane’s, complete performance of all work and 

services. This cost includes the cost of the work and the contractor’s fee. When contractors perform the 

job at-risk, they are held accountable for any costs that exceed the set GMP. Factors that are considered 

when deciding the total price of a project can include the following (Hendrickson, Cost Estimation): 

 Land acquisition, including assembly, holding and improvement  
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 Planning and feasibility studies  

 Architectural and engineering design  

 Construction, including materials, equipment and labor  

 Field supervision of construction  

 Construction financing  

 Insurance and taxes during construction  

 Owner's general office overhead  

 Equipment and furnishings not included in construction  

 Inspection and testing  

To ensure the best possible quality of the project, the construction manager must have a check 

on the quality assurance or quality control. The quality of all material that is being used in the project 

should comply with government standards. Also the quality engineer should ensure that the work is 

being performed in accordance to all standards and codes set forth by the city or state the project is 

taking place in. 

Safety is a very important factor in the construction industry due to the fact that companies do 

not want to endanger workers and potential users of the facility. Construction managers have the 

responsibility to try to prevent accidents in the work place. Workers should be provided with a safe 

environment free of dangerous factors due to weather such as mud or ice patches, as well as providing 

them with any necessary training before being expected to use new equipment. The construction 

manager also needs to watch for defects and underperformance due to neglect in their projects because 

they can result in large costs to the CM and delays to the project. 

Relationships and communication are one of the most important factors in the success of any 

project. Having good communication helps to prevent errors due to misunderstandings. When parties 
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have a good relationship with one another there is a greater chance of everyone working together for 

the success of the project. Good relationships help a project progress smoothly. 

Construction of a new facility has a major environmental impact both directly and indirectly. 

When building a new facility, resources such as water, raw materials, and energy are used up. This 

produces waste and the various resources can potentially release harmful emissions into the 

atmosphere. Contractors and designers today encounter the task of delivering a project according to the 

demands and desires of the owner while minimizing the affect the new building will have on the 

environment (Committee, 2010). Many buildings today are being classified as a sustainable design, 

which seeks to reduce negative impacts on the environment, and the health and comfort of building 

occupants, thereby improving building performance (Horn, 2010).  

Sustainable designs strive to: 

 optimize site potential 

 minimize non-renewable energy consumption 

 use environmentally preferable products 

 protect and conserve water 

 enhance indoor environmental quality 

 optimize operational and maintenance practices 

Aiming to achieve each area of the sustainable design will help decrease the impact a new facility has on 

the environment. Projects today are being done to reach different standards of LEED Certification, an 

internationally recognized green building certification system (LEED, 2010). The LEED certification 

verifies that the building was designed in such a way that energy, water, and carbon dioxide emissions 

were reduced. There are four levels of LEED certification, certified, silver, gold, and platinum. Each level 



30 
 

corresponds to the number of credits received in the five green design categories. The five green design 

categories are sustainable sites, water efficiency, energy and atmosphere, materials and resources, and 

indoor environmental quality (LEED Certification). 

3.1 CPM Results and Analysis 

The budget for the project is still being determined, although in February 2010, the GMP is 

estimated at two hundred thirty three million dollars. The budget is determined by the owner, DCAM. 

Scheduled into the GMP by DCAM for Gilbane, is a contingency for buyouts and problems with the 

schedule, as well as site improvement and design issues. It has been approximated at roughly 8-10 

percent of the total cost of the project. In February 2010, the project is considered to be twenty-two 

percent complete and approximately 2.5 million dollars of the money has been allotted to the areas in 

the contingency. One third of this cost was incurred due to demolition at the site, while the rest was due 

to design setbacks. Neither of these costs were the result of the work of Gilbane Construction Co.  

In order to ensure the project is delivered in a timely fashion, Gilbane updates the schedule at 

the time changes occur, and completes a monthly update for the entire project. DCAM also gives 

Gilbane updates to anything that has happened that will change the timeliness of delivery as it has 

occurred.  

The architect has designed the building to try and reach the highest level of LEED certification 

possible. The Worcester Psychiatric Hospital project was recognized as the Gold Level of LEED 

certification, meaning the project received a minimum of sixty points out of the one hundred available 

points. 

Gilbane works extremely hard to promote safety in the work environment. They go above and 

beyond what is expected of them by OSHA. Gilbane has a safety officer managing the entire project and 

well as requires any subcontractor with more than twenty workers on site to have their own safety 
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officer. Employees are given an orientation about safety, asked to pass a test, and are required to 

receive their ten-hour OSHA card. The site safety is maintained by the safety inspections that occur 

monthly. Currently there are twenty-one safety inspections occurring per month. Gilbane also offers 

incentives for achieving safety. They have rewards for each hundred days of safe work reached. In 

addition they host a barbecue each fall with work-related giveaways that promote a safe work 

environment.  
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4.0 Construction Meetings 

The members of Gilbane hold weekly construction meetings for the construction of the 

Worcester Psychiatric Hospital. These meetings invite members from the other companies to discuss 

any issues and convey any updates that have occurred in the last week. This section presents our 

observations from attending these meetings and ultimately describes several recommendations to 

improve the efficiency and productivity of these meetings. 

4.1 Role of Meetings 

 While attending the weekly meetings at Gilbane, we observed the meeting dynamics taking 

place between the various parties, and then we applied different methods of participant observation to 

gain the most insight from each participant and their company. Each week, we observed the interactions 

between the contractors, owner, architect, and project managers involved in the project. We were able 

to view firsthand the communication issues, if any that had occurred between these professionals each 

week. In various instances there were discrepancies regarding certain aspects of the project, and often a 

disagreement as to how the situation should be remediated. By witnessing these interactions we were 

able to see multiple approaches to problem solving. We also were able to learn who took an active role 

within the project meetings and whether their participation was related to the stake they held in the 

project. We also tracked the focus of each participant during the meetings. By doing this, we were able 

to see what influences caused distractions to the meeting and its’ participants, therefore assisting us in 

making the proper recommendations to limit these distractions. 

 Participant observation requires that the observation take place over an extended period of 

time. We attended approximately twenty weekly meetings each Wednesday from September through 

February, which gave us an adequate amount of time to become involved observers. The scheduled 

meetings occurred on site, which allowed us to also see the progress of the work that was being 
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discussed. During this meeting time we each took notes according to the rubrics we developed, which 

assisted us in organizing three key points of each meeting; focus, interaction, and participation. When 

we reviewed our notes from the rubrics, we were left with unanswered questions. We then compiled a 

list of these questions to ask the participants in order to see how they felt about certain things that had 

been occurring in each of the meetings. After we reviewed the feedback from the questionnaire, we 

were able to make recommendations on changes that could be made to improve the meetings. 

 The meetings themselves are set up by Gilbane as a requirement in the contract with DCAM. 

The meetings serve to update the parties working on the project of any activity and also serve as a 

forum of discussion so that solutions of key issues can be resolved in a timely manner. The structure of 

the meeting follows the minutes of the previous week. Broken into categories such as QA/QC and DMH 

Coordination, issues and updates are presented by category. Once the minutes have run their course, a 

round table discussion is initiated during which everyone can bring up the topics they would like to 

discuss further or ask questions about. 

4.2 Meeting Assessment Methodology 

The meetings were attended by WPI’s MQP team in order to make observations that could lead 

to recommendations about the efficiency, productivity, and communication of the overall project. After 

attending weekly construction meetings at Gilbane’s on-site office and trying to obtain information 

through participant observation, it was apparent that there was a need to formulate a rubric for these 

meetings. The three main areas that we decided needed attention were focus, interaction, and 

participation. We chose these areas after general observations were made for several weeks without 

any rubrics to follow. In each of these areas, the rubric called for the person and their affiliation as well 

as the item number from the minutes. The focus area was broken into two other sections that identify 

the action that took place and the effect of that action on the meeting and its attendees. The 
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participation area noted the subject of the question asked or answered and whether the latter was 

relevant to the person’s position. Lastly, we had the interaction section, which was separated according 

to how a person interacted within the meetings. There is a column for whether they spoke at the 

meeting, the effect it had, any reactions from themselves or others and the importance of their speech.  

Each area is pertinent to the flow of an efficient construction meeting. Once the rubrics were 

created, there was a structured method to record and analyze what was taking place in the meetings 

and how it affected the overall productivity. Small distractions and irrelevant questions interrupted the 

flow of the meeting causing people to become sidetracked and lengthening the overall length of the 

meeting. Also, it had been noticed that certain attendees seem to have had a strong presence, being 

extremely involved with what was occurring, while others appeared to not have any contribution to the 

meetings at all. These actions can be related to the stakeholder theory, and possibly show a connection 

to the amount of involvement in the meetings from a certain person to the stakes they hold within the 

project. 

4.3 Meeting Rubrics 

4.3.1 Focus 

The focus rubric, as shown in Figure 4, was used on a trial basis at a meeting to determine 

whether more valuable information could be gathered from the construction meetings. The rubric 

seemed to work well answering four of the five W’s; who, what, when, and why. With the use of the 

rubric, the person who was focused was identified as well as their affiliation. The action occurring was 

recorded as well as the effect the action had on the meeting or attendees. It was found that the rubric 

could use an additional column for item number to ensure where in the meeting the action is taking 

place.  
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Figure 4: Focus Rubric 

By separating the meeting into the three focal points, we were able to zone in on the elements 

important to our project. The focus rubric identified who was paying attention during the meetings, and 

who was causing the meeting to be interrupted. At times, only one person was distracted, and at others 

the entire meeting was taken off track. Noting what action of focus each person was performing also 

showed the different methods people prefer. It was noticed that the same people tended to repeat the 

same action multiple times within one meeting and also from week to week. Many times cell phones 

were being used within the meetings to check e-mails and take phone calls, which caused a distraction 

to both those involved in such action and those around them. Some attendees brought their own 

notebooks to take notes, while others used the papers supplied. At each meeting copies of the past 

minutes, RFI’s and two-week look aheads were distributed. When each of these items were being 

discussed, some people used the documents effectively, following along with what was being discussed, 

while others disregarded the papers altogether. While observing these actions, the question of why the 

company uses these papers was brought up. After reviewing the contract between Gilbane and DCAM, 

we found that monthly progress reports are required to be submitted to DCAM. They need to include a 

project status overview, procurement status report, project schedule update, and project cost update. 

Therefore, having them at the weekly meetings ensures that everything will be included in the 

documents submitted monthly.  

  
Item 

Number 

  
Person/Affiliation 

Action (takes notes, uses 
documents, checks emails, takes 
phone calls, side conversations 

etc.) 

  
Effect of Action 
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4.3.2 Interaction 

Interaction is defined as a mutual or reciprocal action or influence (Interaction Definition, 2009). 

In other words, the term can be explained as an agreeing or disagreeing action or influence between 

multiple people at a time, and can have a significant impact on how a meeting can function. The 

meeting rubric that was created to assist in the analysis of weekly Gilbane meetings, included looking at 

various aspects of interaction, such as recording the person and their affiliation, the frequency at which 

they spoke during the meeting, the effect their speech had on the rest of the meeting participants, 

whether the person interacting received a positive or negative reaction when they spoke and the 

importance of their contribution to the meeting. These variables would eventually show any possible 

relationship between interaction and the influence the individual had on the meeting, and whether or 

not it affected how often they interacted with the other attendees.  

After using the original interaction rubric at a meeting, it was felt that there was more 

worthwhile information to be gathered in these meetings than what had been recorded, Alterations to 

the interaction rubric, as shown in Figure 5, included the “Speaking in Meetings” column and the 

“Reaction” column. These topics were critical to the overall assessment of the rubric; however the 

method of recording such information needed to be reconsidered. A reader can tell how frequently a 

person is interacting by how often their name appears on the rubric therefore, the “Speaking in 

Meetings” column was replaced with a column to record with whom they are interacting. This helped 

determine if there were any patterns in the interactions within the meeting, for example, did Person A 

always have the answers for Person B or did Person A have to go through Person B, C and D to get an 

appropriate answer. In addition, the positive or negative reaction column was replaced with a column 

that recorded how they interacted, whether it was with humor, agreement, scorn, frustration, etc. The 

final alteration made to the existing Interactions rubric was the addition of a column to record the item 

number that was being discussed. This was an essential aspect of this rubric, for it allowed the user to 
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accurately compare the interactions recorded to the topic that was in discussion at the meeting, 

identifying any repetitive behavior. These changes helped to narrow our observations and gather the 

appropriate information to make our assessments. 

Item 
Number 

Person/ 
Affiliation 

Interacting 
With? 

How They Interact  Importance / Effect  

     

     

     
     

     

     

     
Figure 5: Interaction Rubric 

4.3.3 Participation 

Participation of a meeting for the intents of this rubric (Figure 6) was the frequency and purpose 

of each individual asking a question about the material being covered. Throughout regular meetings, it 

was common for individuals in attendance to ask questions. When they did, it was only beneficial to the 

company if the information was relevant to that individual. By having a section to mark whether or not 

the question relates to the person asking, this possibility was assessed. If it was a common occurrence 

for the same individuals to be asking questions outside of their discipline, the meeting could be suffering 

and slowing down significantly as a result. The subject of the question directly relates to why it was or 

was not relevant to their position. 

The second column is simply the person who was asking and their affiliation. It was expected 

that there were several key players at the meetings and that everyone in attendance did not contribute 

equally throughout the meetings. By tracking who asked questions, we were able to decide who the 

participants were that most frequently asked questions and if there was a pattern to their questions. If 

they were frequently asking about one topic every week, perhaps it would be beneficial to add that item 

to the agenda to make it more efficiently integrated into the meeting structure. After an initial trial with 
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the rubric, the Agenda Section column was added to be able to tell when during meetings the questions 

are being asked. Certain people may ask the most questions at certain times during the meeting, or 

questions may be asked out of place or before they can be answered by regular proceedings that would 

have occurred later in the meeting. 

Agenda 
section 

Person asking 
/ affiliation 

Subject Relevant to 
position 

    
    

    

    
    

    

    
Figure 6: Participation Rubric 

4.4 Meeting Analysis 

During a period from November 2009 to February 2010, data was collected at the weekly 

meetings and recorded using three rubrics: the focus, interaction, and participation rubrics. The 

information collected by the use of the interaction rubric included the item number, the person who 

initiated the interaction, who that person was interacting with, how they interacted, and the importance 

or effect of the interaction. The data was then entered into an Excel spreadsheet, which allowed for the 

tracking of which attendees interacted with each other, and how often. The two main observations 

derived from this spreadsheet were how often an individual initiated interaction with other attendees, 

and how often they interacted with others overall. A partial example of this spreadsheet can be found in 

Figure 7 below, whereas the entire spreadsheet can be found in Appendix J for reference.  
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Figure 7: Interaction Analysis based on the Interaction Rubric 

Throughout the data collection period, it was found that there were three key speakers within 

the group were the three main parties involved with the construction of the hospital: the contractor 

(Gilbane), the designer (Ellenzweig), and manager (DCAM). It was observed that these three attendees 

had the most frequent interaction with the other members of the meeting, which was expected due to 

the nature of the contractual agreements among them. A representative on behalf of Gilbane acts as the 

meeting facilitator working to run an efficient meeting, while also coordinating additional meetings with 

members from the other companies to further discuss topics that arise within the weekly meetings. 

However, in some cases the designer and manager have a higher frequency of interaction due to the 

nature of the item being discussed. Ellenzweig’s representative is familiar with the design aspect of the 

project and has the responsibility of reporting decisions and updates regarding nearly every aspect of 

the new hospital, as well as meeting the requests for information (RFIs) submitted by the other 

companies involved in this project. Lastly, a representative on behalf of DCAM attends the weekly 

meetings and has the responsibility of ensuring that the hospital will function as designed for the end 

users. This supports the purpose of these weekly meetings, in that they are held to facilitate 

communication between the contractor, designer, and manager and to update the individual parties on 

the project status. It is also observed that these same three representatives initiate the majority of the 
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interaction among the members in the weekly meetings. These three aspects of the project, the design, 

construction, and management control how successful the new hospital will be through their hard work 

and dedication as depicted each week. Although the construction manager has the ultimate 

responsibility of keeping the project on track and meeting budget, If there is inadequate interaction 

between these three parties, they carry the risk of delaying the project or not meeting their budget, 

therefore they have the most pressure to initiate interaction among the meeting attendees to ensure 

that every part of the project is on time and meeting the budget.  

The data collected from the weekly meetings, regarding interaction, suggests that the presence 

of all the attendees may not be essential to the productivity of the time invested in the meetings. As 

mentioned above, there are only a handful of participants who interact on a regular basis, and many 

who frequently remain silent. In addition, meeting attendees could appropriately gauge whether or not 

their presence at each meeting is critical if the meeting’s agendas were provided in advance. This would 

theoretically ensure that only those who are required to be at these meetings or those who find they 

are needed for a particular discussion are present. 

When attending the weekly construction meetings at Gilbane Building Company, the focus of 

the group during such meetings was observed. The preliminary rubric called for the user to record the 

person and their affiliation, the action that was occurring, and the effect of that action. After the trail 

run on this rubric, it was decided that the item number was also necessary so the attendee could refer 

back to where in the meeting these actions were occurring. The finalized rubric was used at each weekly 

meeting to determine the number of occurrences of each action and the various effects they had on the 

team. The information was inserted into excel charts to easily show the number of occurrences at each 

meeting for each specific topic (total for everyone present) as shown in figure 8.  
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Figure 8: Focus Rubric Summary 

When analyzing the recordings taken at the weekly meetings, it had been noticed that many 

meeting participants frequently used the documents given to them at the start of the meeting or were 

note taking on their own memo pads. It is believed that this action was done for future reference to 

issues that were presented at that meeting and to make notes as a reminder of the explanation given in 

regards to what was written in the meeting minutes. At times these parties were able to refer back to 

their past notes to explain misunderstandings at a later meeting. It did not appear that cell phones 

played a role in clarifying issues or for future reference. Side conversations over the first few meetings 

seemed to be excessive and lacking relation to what was happening in the meeting. With further 

research into this however, it was noticed that many times side conversations were to simplify what had 

just been reported or to help prepare a correct statement for the person’s report.  

One of the largest distractions and reasons for lack of attention at meetings was due to cell 

phones use. In today’s world cell phones are necessary, but according to contract they are not supposed 

to be turned on at the weekly meetings. At every meeting there was an instance of cell phone use, 
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whether it was somebody leaving the room to take a phone call or checking their phones as they 

received messages. When each of these actions occurred, it caused the involved party to be lacking 

attention to what was being said for that short period of time, and it tended to distract others, even 

though it was only for a split second. Side conversations caused a distraction to at least one member of 

the meeting and at times disrupted the flow of the entire meeting.  

4.5 Meeting Conclusions and Recommendations 

At the conclusion of our attendance to weekly meetings, we distributed questionnaires to the 

project team to understand how they felt about various issues that we observed over our involvement 

in the project. These questions were to help us relate what we observed in the meetings to what the 

group had observed. The answers to the questionnaires assisted us in formulating recommendations 

and conclusions for the group. Based on our research and analysis, several conclusions were drawn and 

the following recommendations were decided: 

From attending the weekly project meetings at Gilbane from September through February, the 

data collected through the rubrics suggested that all the company representatives might not have to be 

present at each weekly meeting. By holding a meeting for only the appropriate representatives, the 

attendees would together be able to discuss any issues that arise without wasting the allotted time of 

others, since the only representatives required by contract to attend the meetings are Gilbane, DCAM, 

and Ellenzweig. This would also assist in ensuring that those present have the capability of making and 

finalizing decisions on behalf of their company. From the perspective of the representative, this would 

generate a more efficient meeting, as previously mentioned in Duncan Brodie’s article on “6 Key Tips for 

Running Effective Project Meetings”. In addition, reducing the number of meeting attendees was 

suggested from the questionnaire distributed to the weekly meeting participants. The feedback we 

received from the team suggested that only people with authority attend the meetings also. One way of 
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achieving this goal would be to make available the meeting minutes from the previous week that would 

be reviewed at the upcoming meeting prior to the start of the meeting. This would allow each 

representative that does not interact on a regular basis to review the minutes and gauge whether or not 

his or her presence at that particular meeting is necessary. Not only would these recommendations 

reduce the number of attendants, but it would also increase the overall efficiency of the meeting.   

The attendants of the weekly meetings, other than Gilbane, DCAM, and Ellenzweig, were all 

there by choice. No contracts require the parties to be there, other than Gilbane who runs the meeting, 

the owner, DCAM, and the architect, Ellenzweig. With that in mind, it can be assumed that those in 

attendance want to be there. The problem, which was evident from the results of the participation 

rubric, is that not many people actively participate in the discussions. Additionally, as shown by the 

focus rubric, not everyone was always completely engaged. It can therefore be assumed that 

alternatives must be found to encourage participation and engagement. We received feedback from our 

questionnaires stating that participation from team members was extremely beneficial to the project 

and needed to be increased.  

It is also important to realize that those who can remain in constant participation and 

engagement may be able to do so because of their learning style. The minutes from the previous 

meetings are distributed, and that document serves as the agenda for the current meeting. This method 

puts everyone’s focus on their own papers. The focus rubric reveals that some people frequently take 

notes on the given material, while others do not. This may be attributed to different memory abilities, 

but it more likely is caused by the medium of information that does not work with everyone. In several 

meetings, especially those that discussed specific design specifications, some members of the meeting 

requested that diagrams be drawn to visualize the situation. Most of the time, the same group of people 

was requesting this method, which suggests that it is their preferred medium to present the 
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information. A solution to this problem would be to use more visual elements throughout the meeting 

as dictated by the attendants. Most of the same people attend the meetings each week. It would be 

reasonable to assume that the average learning styles of the group will not change from week to week. 

A learning style survey at the beginning of the project could help to plan the presentations at 

subsequent meetings. The paper component is essential, especially because it is the minutes from 

previous meetings, but more frequent use of various visual elements would be beneficial to those who 

are not currently grasping the information as quickly as others. 

Changing the presentation of information is an opportunity to correct another issue at some 

meetings. From results in the focus rubric, some members of the meetings can become distracted or will 

be looking at different parts of the minutes than the rest of the group. One solution to this focus 

problem is to have more communal presentation material. The minutes used right now are given to 

each person. There are currently no fixed group focus elements. Adding occasional visual devices will 

take the focus of everyone in the room and put it in one place. It will periodically refocus everyone to 

avoid self-distractions. 

An important thing to remember when running any meeting is that most of the time not 

everyone is there for the same reason. Especially in this situation, when the attendants are not required 

to be there, a different motive may be applicable to each person, even within one company. One thing 

that can be assumed is that the attendants come for the same reason each week. Similar to conducting 

learning style inventories, attendants can be polled at the beginning of the project to discover the goals 

of individuals that drive them to attend the weekly meetings. With this information, Gilbane can be sure 

to directly engage certain people during specific topics. Also, certain topics may need to be added to the 

agenda so that each participant leaves the meeting feeling like they accomplished what they came to 

do. Unlike the learning style inventories, this information can be collected more easily (attendants can 
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simply email subjects a day or two before the meeting) and therefore more frequently if the person 

running the meeting decides it is beneficial. 

Often at the weekly project meetings, the content of the meeting is not applicable to each 

company’s representative. The interaction rubric shows only certain attendants at the meetings 

interacting, while others wait for future topics. One recommendation would be to postpone lengthy 

discussions where only a few of the attendees are interacting, so that the meeting can continue on to 

more general topics. Topics that require a more drawn out discussion by select representatives can be 

scheduled for another time so that only those involved will be present. This would alleviate the majority 

of down time experienced by some of the more infrequent participants and provide more opportunities 

to discuss with the remaining representatives topics that involve them personally, or their company.    

Each week before ending the meeting there is a round table discussion where each attendee is 

given the opportunity to ask any questions or address their concerns. It is very important to the meeting 

to have a successful round table discussion. The person running the meeting, usually Steve Duvel, goes 

around the table one by one and each person can bring up any topic or topics of his or her choice to ask 

questions about and discuss. Based on the survey results, this section of the meeting is often considered 

the most beneficial. The style of directly asking someone for his or her input is more effective than the 

traditional method of talking only as a large group throughout the meeting. This is each attendees 

chance to have everyone else’s undivided attention. By using this opportunity to raise the questions 

they might have, it could help clarify issues for the entire party and dismiss other meetings that were 

scheduled to answer such questions. Although, when bringing up an issue, if it can only be answered by 

a limited number of people, outside meetings should be used rather than the round table discussion.  

It would be very beneficial to the meeting if each team member came prepared to use the 

round table discussion if need be. The questions or concerns that need to be tackled should be well 
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thought over and worded correctly so that the suitable answer is being found in as little time as 

possible. It could be beneficial to send a copy of the previous round table discussion to each appropriate 

party before the next meeting to help them prepare. 

5.0 Concrete Slab Cracking 

This section provides an analysis and identification of potential solutions to repair cracks that 

were observed after a month of the concrete being poured for on grade concrete slabs in multiple wings 

of the hospital complex. According to Lin Associates, the structural engineering consultants, these cracks 

were apparently caused by a combination of settlement of the supporting soil and shrinkage of the 

concrete. This section seeks to discover the cause of the cracks and recommend solutions for repair. In 

doing so, similar instances on future slabs will be more predictable and therefore preventable. 

5.1 Types of cracks 

About a month after being poured, the slabs on grade for 

two wings of the Hospital complex experienced cracking, such as 

that shown in Figure 9.   

5.1.1 Settlement cracks 

Settlement cracks appear most often in floating slabs (called slabs on grade). Floating slabs are 

those that have been poured, probably on a layer of gravel over soil, and have no other means of 

support such as footings (Figure 10). The layer of gravel is placed after the underlying soil has been 

compacted. These slabs are the most vulnerable to settlement cracks because there are more possible 

locations that settlement may occur. With the entire slab resting on the ground, one section undergoing 

settlement could cause the slab to crack. When a bending force is applied to a slab (in this case the force 

is gravity where settlement occurred), a compression force and a tension force act on opposite sides 

Figure 9: Crack on slab on grade. 
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(Beer, Johnston, & DeWolf, 2006, pp. 213-215). If the tension 

force is too high, the concrete will fail and a crack will form. 

There are certain advantages and disadvantages to this type of 

slab. The fact that the cracks affecting a slab on grade are 

limited to the slab is a more manageable problem than in other 

types of slabs, which will be discussion shortly. The structural 

integrity of the structure being supported (upper floors, etc.) 

will be unaffected unless the cracks begin to form in the 

actual foundation walls. The disadvantage of floating slabs is 

that un-compacted soil can settle easily from a variety of causes. Runoff, flooding, or leaks can cause the 

soil to settle, leading to cracking (Friedman, 2010). 

Settlement cracks may also occur in supported concrete slabs. These slabs are similar to floating 

slabs in the sense that they are poured on gravel and soil, but they are additionally supported by various 

footings and perhaps resting on a lip on the edge of the foundation wall, 

called structural slabs (Figure 11). There are advantages and disadvantages 

for this type of slab as well. The advantage is that slight settlements will not 

affect the slab as sensitively as a floating slab. The disadvantage is that if 

enough settlement occurs under the footings, the cracks that do occur tend 

to be more severe (Friedman, 2010). 

Settlement cracks can cause structural instability since the slab 

becomes unlevel. If the settlement cracks are severe, the slab may need to 

be re-poured after the soil is compacted. 

 

Figure 10: Floating Slab (Types of Slabs, 
2009) 

Figure 11: Supported Slab 
(Types of Slabs, 2009) 
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5.1.2 Shrinkage Cracks 

Shrinkage cracks in concrete have certain characteristics that distinguish them from other type 

of cracks, such as settlement cracks. They are caused when shrinkage occurs before enough strength is 

gained to resist the shrinkage. As a natural part of the hardening process, water is removed from the 

concrete (Illston, Dinwoodie, & Smith, 1979, p. 190). This loss in volume causes the concrete to shrink. A 

change in temperature will speed up or slow down this process if it is hotter or colder, respectively. ACI 

306 states that cold conditions exist when temperatures drop below 40 degrees F and stay below 50 

degrees F for at least three days. When concrete is cured properly, it is able to retain its water, 

postponing shrinkage, while the concrete gains strength. Once enough strength is gained, it is able to 

resist the shrinkage that would normally occur when the water is released. Curing can be accomplished 

in several ways. One method, the most common, is to flood the slab or spray it with a mist. Another 

method is to cover the slab with certain materials that can be kept wet such as burlap or sand. Plastic 

films can be used to prevent water from evaporating but 

this may cause discoloration so it should not be used when 

the appearance of the slab is important. A fourth method 

involves chemical membranes applied as soon as the pour 

is complete. This may affect the application of resilient 

flooring. 

The appearance of shrinkage cracks is unique, 

letting the observer know of the cause without very 

detailed inspection. One sign that cracks are caused by 

shrinkage is the continuity. When shrinkage occurs, cracks 

are rarely one long continuous crack. Often, the cracks 

Figure 12: Shrinkage Crack ending and restarting 
again in parallel on the A Wing slab. Picture taken 

11/11/2009. 
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end, but then begin again nearby and parallel (Figure 12). A common location for shrinkage cracks is re-

entrant corners (Friedman, 2010). 

Unlike settlement cracks, shrinkage cracks in on-grade slabs do not usually cause any structural 

harm unless they are unusually severe. The main reason they need to be repaired is to prevent water 

from seeping through the slab. This can cause the basement of buildings to flood, or, in worst-case 

scenarios, the soil underneath the slab may wash out resulting in air pockets and further structural 

instability leading to settlement cracks. 

5.2 Methodology 

The first objective was to determine if settlement could cause the cracks that were appearing in 

the slabs. Soil profiles were created before construction began and they were used to interpolate soil 

profiles that cover the areas that slabs were poured. These soil profiles (Appendix I) reveal fairly uniform 

distribution of soil across the areas under investigation. These soil profiles were used to predict if 

settlement would occur unevenly due to a non-homogenous distribution of soil. 

The next determination to be made was the cause of the cracks using visual cues. Different 

causes of cracks exhibit various characteristics. A walkthrough of the site was performed and pictures of 

the various cracks were taken (Figure 13).  With that 

information, the specific types of cracks were determined. This 

allowed several more analyses to be made including severity 

of the crack relating to structural integrity and methods for 

repairing the crack. More importantly, it allowed predictions to 

be made as to when these cracks will occur in other sections of 

the construction site. 

Figure 13: Areas of the construction site where 
cracks were found in A Wing (bottom circle) 
and B Wing (top circle) in November 2009. 
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5.3 Analysis 

The soil profiles created using the boring logs showed a fairly uniform type of soil throughout 

the area of the on-grade slabs. If settlement were to occur, the uniform slab and gravel layer would 

cause an even settlement. This revealed that the cracks were most likely not caused by settlement. 

Compaction specifications called for soil to first be laid in a maximum of nine inch layers. These layers 

would individually be compacted to no less than 95% of maximum dry unit weight. Lastly, the layers 

would be compacted with a compactor no less than four times. Although the soil was compacted before 

the slabs were poured, this does not ensure that settlement will not occur. However, it does minimize 

the potential settlement. There were a few cracks that appeared to be caused by settlement, based on 

the uneven height of the slab on either side of the cracks, but they were not severe enough to require 

extensive repair of the slab. Since it is a floating slab, the settlement cracks are minor and sealing the 

cracks is to prevent moisture leakage rather than protect the structural integrity. 

After visually examining the cracks in person, it was observed that the characteristics of most of 

the cracks matched those of cracks caused by shrinkage. 

The cracks had characteristics such as ending and 

beginning nearby, parallel to the original crack (Figure 

14). This analysis led to several investigations regarding 

the cause of the shrinkage. The first possible explanation 

would be human error leading to a simple mistake during 

pouring. This type of poor workmanship and supervision 

would lead to a bumpy surface and uneven thickness. No signs of an uneven surface were visible during 

the site walkthrough. If an incorrect amount of concrete was poured compared to the designed amount, 

different shrinkage would occur in unpredicted areas. The records of the pours were compared to the 

Figure 14: Shrinkage Crack ending and restarting 
again in parallel on the A Wing slab. Picture taken 
11/11/2009. 
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design values found in designs of the structures. The values matched (both 14,800 ft^3.), and any small 

discrepancy here would have unlikely led to the shrinkage cracks. 

The next possible explanation for shrinkage cracks is a change in temperature. Ideal 

temperatures for pouring concrete range from 50-75 degrees Fahrenheit (Table 1). The first date 

represented in Table 1 for each slab is the date that it was poured. These conditions existed on both 

pour dates for A and B wings, including several days following.  

There is no similarity in rainfall since it rained slightly the few days following the pour of A wing 

but did not rain after pouring B wing. Rainy weather is useful for keeping the concrete moist during 

curing, but too much direct exposure to the rain can cause some of the cement to wash out and 

compromise the surface of the slab. Temperature and wind speed also did not fluctuate much the day of 

the pour and the days following. Shrinkage cracks are almost unavoidable when pouring concrete. A 

successful pour is not determined by the non-existence of shrinkage cracks, but by the limited number 

of them. Control joints are used for this purpose. The control joints used on these slabs were saw cut 

and placement was not unusual. One characteristic of the control joints is that shrinkage cracks occurred 

very close to the control joints in several locations. From this, it is possible to conclude that control 

joints were either not wide enough or not deep enough, mostly likely the latter. Saw-cut control joints 

are usually not as wide as those made using flexible joint inserts during the pour. When cracks occur out 

Slab A 

Date 9/10/2009 9/11/2009 9/12/2009 9/13/2009 9/14/2009 9/15/2009 

Mean Temperature (F) 57 53 59 67 62 65 

Precipitation (in) 0 0.37 0.43 0.01 0 0 

Wind Velocity (mph) 9 9 8 7 8 8 

Slab B 

Date 9/22/2009 9/23/2009 9/24/2009 9/25/2009 9/26/2009 9/27/2009 

Mean Temperature (F) 65 69 67 53 52 56 

Precipitation (in) 0 0 0 0 0 0 

Wind Velocity (mph) 11 13 9 9 7 7 

 Table 1: Complied weather reports on and after pour dates (Weather Underground, 2010) 
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of control joints, it is usually a sign that the joints were not deep enough or that the concrete should be 

reinforced at the re-entrant corners. 

As a result of these cracks being spotted, Lin Associates was consulted and came to take a look. 

After their visit, they determined that cracks larger than 10mm should be filled with epoxy. Cracks less 

than 10mm do not need treatment. To prevent further cracking in other slab on grades, they 

recommend #5 bars on inside corners. Their recommendations in detail can be viewed in Appendix I. 

The cracks were concluded to not have been affecting the overall strength of the slab. The cracks were 

not repaired for at least 4 months after Lin Associates were first contacted. 

5.4 Conclusion and Recommendation 

After investigating the potential causes for cracks using pre-construction documents such as 

design specifications and boring logs, it has been concluded that severe settlement cracks are unlikely 

since it is a floating slab on uniform and compacted soil. The cracks observed that appeared to be from 

settlement were minimal and caused no structural problems. These cracks can be routed, cleaned, and 

filled with a special caulk, such as a masonry caulk or radon sealant caulk, or a semi-rigid epoxy. 

The shrinkage cracks that exist are both more predictable and less of a structural threat. The 

smaller shrinkage cracks (less than about 13mm) most likely do not need to be repaired at all since it is 

unlikely that they penetrate the entire slab, allowing moisture to seep through. The wider shrinkage 

cracks (about 13mm or more) however, should be sealed in a similar fashion to the settlement cracks 

(Mallick & El-Korchi, 2009, p. 208). A similar conclusion was reached by Lin Associates, but they specified 

that 10mm would be the judged length. 

The truly useful solution is not how to repair the cracks, but how to prevent them. Not much can 

be done to prevent the settlement cracks beyond better compaction of the soil before the slab is 

poured. For shrinkage cracks, there are a couple options. The first option is the increase in the depth of 
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the control joints. This will further limit the shrinkage cracks occurring outside control joints. If the 

contractor is confident about the compaction of the soil, this option is both cheap (requires only a larger 

blade to cut the joints) and easy to execute. The other option is to add more steel reinforcement in the 

slabs, particularly in areas highly susceptible to shrinkage cracks such as re-entrant corners. Initially, wire 

mesh was used with the slab. While this may cost slightly more than cutting deeper control joints, it will 

not lead to any further problems with settlement. 

Since some settlement cracks have occurred in the slabs, it is not recommended that the control 

joints be cut deeper than they presently are. The addition of steel reinforcement in re-entrant corners of 

future slabs is the most likely method of prevention for the current shrinkage cracks. The evaluation of 

the cracks by Lin Associates concluded with very similar recommendations. The estimated size of the 

cracks in their report to be repaired was slightly more conservative than mine (10 mm rather than 13). 
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Appendix A: Gilbane Meeting Minutes 
 16 September 2009 Meeting 
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Appendix B: Weekly RFIs 
 23 September 2009 Log 
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Appendix C: Two-Week Look Aheads 
 30 September 2009 Look-Ahead 

 



87 
 

 

 



88 
 

 

 21 October 2009 Look-Ahead 
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Appendix D: Owner – Construction Manager Agreement 
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Appendix E: Subcontract between Construction Manager and Trade Contactor
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Appendix F: Comparison of Original and Revised Meeting Rubrics 

Original Meeting Rubrics 

Participation 

Person asking / 
affiliation 

Subject Relevant to 
position 
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Focus 

 
Person/ Affiliation 

Action (takes notes, uses documents, 
checks emails, takes phone calls, side 

conversations) 

 
Effect of Action 
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Interaction 

Person/ 
Affiliation 

Speaking in 
Meetings 

Effect Reaction Importance 
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Revised Meeting Rubrics 

Participation 

Agenda 
section 

Person asking 
/ affiliation 

Subject Relevant to 
position 
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Focus 

 

  
Item 

Number 

  
Person/Affiliation 

Action ( takes notes, uses 
documents, checks emails, takes 

phone calls, side convos 

  
Effect of Action 
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Interaction 

Item 
Number 

Person/ 
Affiliation 

Interacting 
With? 

How They Interact  Importance / Effect  
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Appendix G: Boring Log/ Soil Profile Map 
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Appendix H: Soil Profiles 

 
 



125 
 

 



126 
 

 

  



127 
 

Appendix I: Construction Logs on Pour Dates 
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Appendix J: Lin Associates Crack Findings 

 

 


