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Abstract:

In March of 1997, work began on the New Pacific Northwest Baseball Park. At a cost of more than 415 million dollars, and an extremely restricted time schedule, the 
project would need efficiency, organization, hard work and a little luck to be completed on time. Presently (March 1998) the project is on schedule. Part of the reason for 
this is a system developed as part of this project, bringing together scheduling technology, document/contract management and (by June 1998) costing into an Arc View 
based GIS.

This GIS system has been a crucial player in the construction of the ballpark. The intent of this paper is to outline how this system was and is being created , its various 
components, and to illustrate some of the ways GIS is having an impact on the project. 

 

Overview:

Large construction projects, always logistically complex, can benefit substantially from a well-planned and well-designed data management program. Arc View GIS 3.0 is 
being used to coordinate the scheduling, planning and logistics in the construction of the New Pacific Northwest Baseball Park in Seattle, Washington. This project 
provides a good example of the importance of data management, retrieval and analysis, given the dozens of contractors working on this project, and the 'fast-track' nature 
of getting this 'small city' built by the early July, 1999 scheduled completion date. In addition, the use of Arc View GIS provides additional benefits for visualization, 
analysis and mapping of scheduling and logistical information in a unique way for this type of project. 

My involvement in the stadium project started out as scheduler, working as a consultant for Walter and SCI Construction and Engineering, the main subcontractor to Hunt-
Kiewit, the construction management organization. Developing a GIS was not what I was being paid to do, but the idea was intriguing enough to enough people that a test 
project was proposed to determine feasibility. 

The test project took approximately one month to complete and as one might expect, very simple. It was more of a conceptual show-and-tell. However, reaction was very 
favorable, and the development of a GIS for construction of the stadium began. In fact, I had originally thought of using GIS just as a scheduling tool, but great ideas came 
from many people, incorporating not only scheduling, but document management, logistics, and soon, costing and cost impact analysis. Functional areas for the GIS are 
shown in figure 2.
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A schematic of the GIS for the stadium project looks something like figure 3.
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Development:

Schedule

The ballpark was delineated into nine sectors (by area) and seven levels (by elevation). The sector delineation is shown in figure 4.
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For each level the different elements were grouped by type (pile caps, grade beams, etc.). Elements of a given type were further refined, determined partially by design 
constraints, what could potentially be accomplished by one crew in a day and what the specification dictated. At the end of the refinement process for each element, 
Acitivity ID's were assigned. The element, for which the Activity ID is assigned, were given scheduling-specific attributes (duration, predecessors and successors, dates, 
etc.) and was also defined in the GIS. This process was simple and static for some elements (pile caps, columns, raker beams), complex and continuously changing for 
others (slabs on grade, grade beams, and main concourse decks). Table 1 illustrates the element types and their attributes.

Element Type Sectors Level Typical Attributes

Driven Piles 1-9 FND Activity ID, Location, Depth, TOC_Elev, SCDate, ACDate, Qty, ...

Pile Caps 1-9 FND,FLD Activity ID, Location, Type, TOC_Elev, SCDate, ACDate, Qty, ...

Grade Beams 1-9 FND,FLD Activity ID, Location, TOC_Elev, SCDate, ACDate, Length, Qty, ...

Sloped Grade Beams 1-5 FND,FLD Activity ID, Location, TOC_Elev, SCDate, ACDate, Length, Qty, ...

Slabs on Grade 1-8 FLD Activity ID, Location, TOC_Elev, Type, Thickness, SCDate, ACDate, Qty, ...

Columns 1-8 FLD Activity ID, Location, TOC_Elev, Height, SCDate, ACDate, Qty, ...

Handset Walls 1-8 FLD,MC,CL,SL Activity ID, Location, TOC_Elev, Height, SCDate, ACDate, Qty, ...

Shear Walls 1-8 FLD Activity ID, Location, Type, TOC_Elev, Height, SCDate, ACDate, Qty, ...

Main Concourse Decks 1-8 MC Activity ID, Location, TOC_Elev, Thickness, SCDate, ACDate, Qty, ...

Raker Beams 1-8 MC Activity ID, Location, Form_Type, TOC_Elev, SCDate, ACDate, Length, Qty, ...

Pre-cast Beams 1-8 MC Activity ID, Location, Mark, Crane_OK, TOC_Elev, SCDate, ACDate, Qty, ...

Pre-cast Double Tees 1-8 MC Activity ID, Location, Mark, Crane_OK, TOC_Elev, SCDate, ACDate, Qty, ...

Club Level Elevated Decks 1-8 CL Activity ID, Location, TOC_Elev, Thickness, SCDate, ACDate, Qty, ...

Suite Level Elevated Decks 1-8 SU Activity ID, Location, TOC_Elev, Thickness, SCDate, ACDate, Qty, ...

Press Level Elevated Decks 1-8 PL Activity ID, Location, TOC_Elev, Thickness, SCDate, ACDate, Qty, ...

Upper Concourse Decks 1-8 UL Activity ID, Location, TOC_Elev, Thickness, SCDate, ACDate, Qty, ...

Cast-in-Place Risers 1-8 MC,CL,SL,UL Activity ID, Location, SCDate, ACDate, Qty, ...
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Cast-in-Place Stairs 1-8 MC,CL,SL,UL Activity ID, Location, SCDate, ACDate, Qty, ...

Anchor-Bolts/Plates 1-8 FLD,MC Activity ID, Location, As_Built, Surv_Date, Accept_Date, Image, ...

Structural Steel 1-9 All Area, Early_Date, Late_Date

Levels: FND Foundation

FLD Field

MC Main Concourse

CL Club Level

SL Suite Level

PL Press Level

UL Upper Concourse

 

The elements are loaded in Arc View as individual themes. When the scheduling portion of the GIS is invoked, the user can define which elements (themes) will be 
displayed and if any filtering (via a query) performed. An illustration of this is shown in figure 5. 
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The Activity ID provides a means of relating Scheduling information (and in the future, costing information) to elements within Arc View (figure 6). 

 

 

The result is a map (figure 7) showing (in this case) areas on schedule (blue) and problem areas (orange) and problem areas needing immediate attention (pink).
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The ability to present data in this form has proved to be an invaluable asset in the scheduling of this project.

Document Management

To date on the project, there have been more that 5000 requests for information (RFI). The majority of these involve a clarification concerning design. The scenario is this: 
The contractor or one of its subcontractors will request more information about the design of an element (say, a beam, shown as two different dimensions on the same 
drawing: which dimension is correct?). The question will be documented and sent to the architect or designer for clarification. The time difference between when that 
question was asked and when it is answered is very important in determining scheduling delays and potential cost overruns. Not only is the time delay important, but also 
the number of the RFI's generated. 

Primavera Systems Expedition software was used to manage the RFI documents (as shown in figure 8). In Arc View the RFI's were represented as points and were input 
based upon their x,y location (along with level). The points were given a unique ID, and this would tie the Arc View point theme to the document management database. 

Now we could query by attribute, but also spatially query by element. So performing a query such as, "Give me all the RFI's for pile caps pertaining to rebar", is 
accomplished by performing a database query for rebar, and 'clipping' that with the pile cap theme.
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Figure 9 is one of the resulting maps developed illustrating the number of RFI's (to date for one level). The different colors for represent different types of RFI's.

 

file:///C|/Inetpub/integralgis/old_site/P336.HTML (8 of 13) [5/14/2002 5:29:31 PM]



Building a Baseball Stadium Using GIS

Of greatest concern on the project is the determination of where the greatest time differentials exist between when the RFI was asked and when it was responded to and if 
there is some common factor involved in any of these kinds of delays. The GIS for the project has been a valuable tool for answering those concerns.

As-Built

A separate part of the GIS is responsible for the storage and retrieval of As-built photographs. At various stage of construction for each element (or group of elements), 
status photos are taken with a digital camera. These photos are retrieved using a slightly modified version of Arc View's 'Hot-linking' capabilities, allowing the user to 
access a time series of photos or any status photo that exists for an element.

 This ability has benefited the project greatly, by building in a quality check on the work performed. This has been used to resolve disputes pertaining to design, quality of 
work, and even the location of individual elements!

Planning and Logistics

Structural Steel polygons

Early on it was determined that there were global issues and drop-dead dates forcing the schedule. The most important of these concerned the placement of the Structural 
Steel. The structural steel would be erected for seating and would provide support for the track holding the retractable roof. We had to have certain combinations of 
elements finished prior to the steel arriving on site. 

We needed a quick way to check how we were doing, so a structural steel polygon theme was created that was simply areas of the site with dates for structural steel 
placement. Avenue scripts were created to overlay the structural steel date polygons with the schedule theme, thus identifying potential trouble areas.

The ability to plan what could be cast-in-place and what could be cast elsewhere on site and placed by one or more of the four tower cranes on site was a logistically 
important task, and an extremely simple task for GIS. Elements (for instance, beams) were given a weight, and since they were polygons, Avenue scripts were created to 
compare the weight of the beam with the location of the placement by one of the cranes. If it was too great a load for the crane at that location, then it was cast-in-place. 

file:///C|/Inetpub/integralgis/old_site/P336.HTML (9 of 13) [5/14/2002 5:29:31 PM]



Building a Baseball Stadium Using GIS

Many types of potential pre-cast elements were treated this way. Figures 10 and 11 illustrate the planning the placement of potential pre-cast beams and pre-cast double 
tees (to hold seating risers).
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3D Analyst

The Arc View extension 3D Analyst was used to incorporate survey as-built information and provide yet another way of visualization and analysis. Not only did using this 
provide a convenient repository for the survey information, but has aided in the planning of the placement of the structural steel that will hold the retractable roof.
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A 3D analytical tool is being developed with all the scheduling, document management, logistics and (June, 1998) costing. This will allow for a visual 'walk-through' with 
point-and-click access to many types of analyses. 

Another interesting, though for our purposes non-essential application, was taking the refusal depth data from the 1500 driven piles for supporting the foundation, creating 
a TIN 'refusal' surface 80 to 90 feet below grade. 

Costing (to be complete by the end of June 1998)

Data collected in the field for amount of labor (hence cost) performed to build each element is being incorporated with data on the materials used for the same element and 
assigned the Activity ID from the schedule. The goal here is to tie the costs of building an element to not only the schedule, but to the document management database, 
and ultimately the GIS.

When this gets incorporated in late June, we'll be able to determine and display costing analyses in map form. It will show where the project was efficient and where it 
wasn't, as well as how money was spent and where. We'll be able to answer questions such as, "Did the efficiency of the project improve with time?" This will ultimately 
aid in bidding future projects, because it gives us a model of costs and efficiency as a function of time and space.

Another equally important reason to incorporate costing into the GIS, is that it gives us another way of analyzing cost impacts from schedule delays, and determining why 
those occurred. 

Conclusion

When the GIS structure was being developed for this project, the question I often asked was, "Am I trying to use GIS where it is not applicable to use it?". The answer 
became obvious during a meeting held for all of the contractors mid-way through the development of the system. During the meeting many assumptions were made as to 
why the project seemed behind schedule. These opinions ranged from poor management, to insufficient labor , to problematic dewatering of the site. For the meeting I 
produced a map showing conclusively that the issue at the time was late rebar delivery based upon unanswered design questions. The result was what would have been a 
five hour meeting was turned into a one hour meeting. 

In addition, a map gives everyone a visual aid for seeing where the project is heading and why. For example, 'Hot Spots' polygons were created to overlay with the 
schedule for a quick status of the project. This technique has greatly speeded consensus building and decision making, the key to implementing a successful plan of action.
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