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Breadth Analysis
e Structural Redesign

o Interior Wall Systems

The structural system that was used in the middle school was load bearing concrete
masonry units with steel joists bearing on them. These load-bearing walls were located in
the basement, on the first floor and on the second floor. There was a minimal amount of
structural steel framing used on the project. On the top of the building there was wood
trusses used to frame the roof. The basement foundation consisted of concrete spread
footings under columns and continuous spread footings under the CMU walls. The

basement floor was slab on grade and the rest of the floors were slab on metal deck.

I propose to look into a structural system that doesn’t cause construction sequencing
problems such as the actual system does. The actual system’s sequencing follows this
pattern repeated from the basement to the top of the second floor:

1. Install concrete masonry units

2. Install bond beam

3. Install bearing plate

4. Set steel trusses

5. Lay concrete decking

6. Pour concrete slab on deck
When looking at the schedule by trades you can easily notice the problem caused by the
original system. There are time gaps between trade’s activities that they are performing
on the job. The masons, steel erectors, and concrete contractor were the most effected by

the system. Some of the issues were:

e Masons needed to complete their work before the steel trusses could be erected



Richand B. Fister Middle Schaol Building
Fhe Witlliam Penn Charten Schaol
Philadelphia, P

e During erection of the steel trusses there was no masonry work able to be
performed

e Once steel decking was completed and concrete poured, the masons could begin
on the next floor

e Steel erectors and concrete contractors were then waiting for the masons to

complete the block work up to the next floor level

I will look into developing the design into a primarily steel building or a Cast in Place
Concrete building. This will allow me to show the schedule and cost impact by
permitting the construction to develop a flow throughout the erection of the structure.
Then the options can be compared to see if the original system was the best alternative

for this particular project.

Changing the structure will change many aspects of the project. One aspect I will look
into is the type of interior wall systems used. Since the majority of the walls were
designed to be CMU with framing and drywall, acoustical noises would not carry
through the walls easily. The drywall used was an abuse resistant gypsum wall board.
Some walls were framed with metal studs and drywall with acoustical insulation. Since
the structure would no longer require load bearing CMU in the redesign, most of the
interior walls could be framed and filled with acoustical insulation to address the noise
criteria. Using the concrete block as a partition without GWB is not an option because of

the high quality level of finishes required by the owner.

One headache during construction was the working space in the attic trusses. The trusses
in the building were designed to be wood trusses. Steel trusses in this area would be as
effective and could create much more space to maneuver around during construction and

after construction for any necessary maintenance. I propose to replace the wooden roof
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trusses with steel roof trusses. All of the trusses would be substituted for steel except the
exposed heavy wooden timbers and trusses. They should remain untouched as they serve
as in integral part of the exposed architecture in the building. They create much more
open spaces in the entrance and the commons area with the natural look of the timber and

it helps to meet the owner’s needs for an aesthetically pleasing building.



