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Introduction
The Whatcom County Courthouse consists of buildings constructed and interconnected over a
period of several decades. Their history helps to explain the decisions made in the late 1980s
that led to the building in its current condition. At that time, I was a project Structural Engineer,
mainly involved with the design of the new concrete structure, and construction observation
including 75 site visits.
The original building dates to the late 1940s, and is of concrete bearing wall and floor
construction. In the 1970s, a new jail and administrative offices were constructed to the west
and north of the original building. The exteriors of these portions include use of precast
concrete.
When a new addition was being planned in the late 1980s, a decision was made to place it as
close as possible to the original building and in an “L” shape wrapped around the older building.
This allowed the new construction to make the greatest use of the remaining site, as well as to
serve as the new face towards the Civic Center of Bellingham. During the construction in the
early 1990s, exterior insulation finishing systems (EIFS) were installed on portions of the original
building. The concrete face of the original building is was an ideal substrate for EIFS, and
allows still exposed parts of the old building to look similar to the new construction.
The structure of the 1991 portion of the courthouse is reinforced concrete. This includes all the
floors, columns, the roof slab / 6th floor, and the reinforced concrete stairwells used as shear
walls to resist wind and earthquake forces. In keeping with modern architectural practices, the
exterior walls of the 1991 building were not structural.
The exterior cladding (brick, precast concrete, metal panel, and glazing) systems for the 1991
building were detailed to only a limited extent by the architect. Photo 1 shows the east elevation
of the building. While the building is often considered to be a brick building, examination of this
photo shows that it has almost equal expanses of glass storefront. The precast concrete and
the EIFS at the 6th floor contribute to the matching with the EIFS clad 1940s portion. Figure 1
shows architectural detailing of this same elevation. Figure 2, which is referenced in Figure 1, is
a common condition at the brick along the edge of the floor slab.
At the time of design and construction, it was relatively common to factory pre-assemble large
sections of cladding and then hang them from the building. This had the advantage of
eliminating scaffolding and on-site labor for brick masons, and was seen as a way to increase
quality while reducing cost. In hindsight, this has not turned out to be the case. Furthermore,
since the cladding systems were manufacturer designed, neither the architect nor the engineer
has drawings showing internal structure or connection points. The manufacturer shop drawings
of the cladding have not been located. For planning purposes, it is safest to assume that they
no longer exist.
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Demolition Considerations
General:
Planning for the replacement of cladding must begin with considerations of how the existing
materials will be demolished. Decisions in this arena can affect all of the remaining planning,
including costs, schedules, and potential temporary movement of staff.
To understand how the brick panels are suspended from the concrete structure, please refer to
Figures 1, 2, and 3. As already noted, Figures 1 and 2 are the architect’s detailing of the east
elevation and a common condition where brick panels abut the edge of the floor slab. Figure 3
shows the Geiger Engineers structural detail for the support embedments. The floor slab and
the edge beam were designed for generous brick loads, but in order to allow the maximum
design flexibility for the panel manufacturer, no further design of the connections was given.
Figures 4 through 7 were based on investigations made in November 2014. While Figures 4
through 7 do not all “stack” in one column, they can be expected to be representative of the way
in which the panels were attached to the building structure. The most striking point about the
connections is that no two are alike. The connection at the roof line (Figure 7) should be
expected to differ from the others, and also at floor 2 (Figure 4). However, the remaining
connections are still quite varied. They also show shims and adjustment screws in a variety of
configurations, which has an impact that will be discussed below.
Connections and Panel Demolition:
Planning demolition in the absence of shop drawings means three major unknown factors must
be accounted for:


Without panel shop drawings, the internal structure of the panels is unknown



Without these same shop drawings, the location of all connection points is unknown



The type of each connection, and the loads carried by each, is unknown

This last point is due to the shims noted above. The panels are not necessity level and plumb,
and there appears to be areas where panels are bearing on panels below. The loads taken by
the various connections are not all equal, and it is not practical to determine what the actual
forces supported by each.
The panels are light compared to the building structure itself -- as already noted; only about half
the exterior area is brick, while the floors are 24’ x 24’ bays of concrete. Nevertheless, the
panels are heavy enough so that reversing the process of building by removal of glass and the
panels with large cranes would be will require careful planning and attention to worker safety.
In particular, attempting to remove the steel connections through access on the exterior of the
building would expose workers to unnecessary danger. Contractors would almost certainly
prefer to cut connections from inside the offices along the perimeter of the building, rather than
from the exterior.
The panels can be demolished in relatively small pieces, requiring a relatively small crane. This
will likely take longer than use of a larger crane and taking the panels off in fewer and larger
pieces. Use of exoskeletal “strongbacks” would allow a crane to pick large pieces off without
having to know in detail the internal structure of the panels. Glazing and other cladding systems
adjacent would be removed first, in order to limit the potential for breakage of glass.
Interior areas within approximately eight feet to the panel picks would have to be closed to staff
while the work proceeds. In addition, both for the crane setup and the picks, it is likely that
Grand Avenue and Central Avenue would also have to be closed for periods of time.
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The required time for demolition would depend on agreements between Whatcom County and
the contractor regarding work hours. The total time for demolition would be highest if only short
(weekend) work was planned. Shorter schedules would result if weekend and night work were
planned and shortest schedules if the perimeter of the building could be closed for a series of
four days to five days at a time, including weekends. Costs would vary with the mix of overtime
labor for weekends and nights, as well as for crane setups and moves.
Assuming a-priori that the work would be done with no Monday – Friday disruption at all is not
prudent at this time. It could potentially bind Whatcom County to unrealistic expectations
regarding costs and schedule.
Occupancy:
It is not reasonable to assume that areas immediately adjacent to crane operations to pick and
remove panels can remain occupied during these operations. Even with plywood barriers, the
panels might swing free and cause damage or serious injury.
Beyond safety concerns, staff productivity and morale could suffer markedly due to noise, as
was the case during construction of the 1991 addition. Planning for vacancy / occupancy
during the period of both demolition and reconstruction should be a major focus of the design of
the replacement cladding systems. It will have a major impact on the success of the project as
a whole.
Support of New Brick or Other Cladding
General:
The building structure itself is in good condition, and the existing cladding is a fraction of the
weight of the concrete structure. Clearly, new cladding can be installed on the structure.
Structural concerns are not paramount in this case. Proper detailing and inspection during
construction the systems to prevent water from intruding interior spaces are the prime concerns.
A Potential Scheme:
A potential scheme for supporting new brick cladding is shown in Figure 8. Steel shelf angles
are the most widely accepted means for supporting brick veneer, no matter the type of
underlying structure. It may be possible to support them from cold formed steel studs (as at the
interior wall) but for purposes of Figure 8, steel tubes (typically ¼” thick) are shown. The idea is
the same: the tubes can support an arm that holds the shelf angle at the desired distance from
the edge of the building. The arm length is small compared to the height of the tubes, so they
have a benefit of leverage, and are easily and reliably designed.
A steel stud wall would be aligned to the outside of the steel tubes, and this wall would support
the wallboard and water repellent systems.
Note that the steel tubes could also cantilever out from the building to support glazing or other
types of building systems, not just shelf angles for brick. The system shown is schematic only,
and is adaptable to a variety of desired ends.
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Floor Deflections:
General:
A question was raised due to the opening of a gap between office wall partitions and exterior
windows, as can be seen in Photo 2. The window mullions are plumb vertical, but gaps can be
seen, wider at the top, between them and the walls.
Explanation:
The floor has sagged under its own weight of in excess of 110 pounds per square foot, as well
as its live load. The curvature is shown (to an exaggerated extent) in Figure 9. The partition
wall studs remain perpendicular to the floor. Therefore, they tip inward from the window
mullions. As a result, gaps have opened.
Concrete, as does wood and even steel, creeps over time. That is, deflections increase with
time. The building is nearly 25 years old. While some creep will continue over the next 25 – 50
years, it will be at a very much slower rate. Most of the deflections in the floors have already
occurred. The deflections at this time are in the range of what could be expected, and no
cracks have been observed in undersides of floor slabs. There is no cause for concern with
regard to this behavior.
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