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June 29, 2018
Job#: 18208

Miles City Fire Department
Attn: Chief Branden Stevens
2800 Main St

Miles City, MT 59301

RE: Fire Station — Structural Concerns
Branden,

At your request I visited with you at the Miles City Fire Station in Miles City, MT on June 26™ 2018.
The original station is a 50’ x 114’ (approx.) wood framed structure. At some point a pre-engineered
metal building was constructed adjacent to the original structure in order to expand the station and
provide additional office space. You had explained to me that this winter, as ice and snow began
melting, there was significant leaking thru the finished ceiling and into the original station. You believe
that this may be a result of damages from a severe storm last year, when high winds may have damaged
the ridge cap and other areas of the metal roof. This spring, the city building inspector went on the roof
in an attempt to inspect damages to the metal roofing. During his inspection he felt and heard cracking
Jrom roof framing below. Based on this, he concluded that the structure is unsafe and should be vacated
before the next snowfall. The purpose of my visit was to investigate if the structure can be repaired
permanently or temporarily so that this portion of the building can remain operational.

To begin, the roof framing was measured and inspected. The roof trusses are built up with dimensional
lumber and plywood gusset plates. These trusses are spaced at 6’-0” o.c. and are supporting 2x4
purlins spaced at 2°-0” o.c. During the inspection of the roof trusses, several damages were noted.
Some web members had experienced parallel to grain cracking. More significantly, every truss had
damaged top chords with significant cracks up to 3/8” wide. Many of these cracks occurred at splice
locations and web connection locations. The strength capacity of these members and the load transfer
between truss members are significantly affected by these damages. The bottom chord of the trusses
were covered by insulation, and therefore not observable. However, damages found on the top chords
and webs are likely to have occurred at the bottom chord as well. Similarly, several 2x4 purlins
appeared damaged and cracked.

Evidence of significant moisture and water damage was noted at nearly all roof “framing members. It
should be noted that we do not have the means for testing the extent of mold or rot. However, I was able
to scratch off approximately 1/8” of wood with a pocket knife at several locations. This sort of damage
is similar to fire damage to wood, where the strength of the member is reduced by the fraction of the
cross section which has been compromised. It is likely that the water based damages have also
decreased the capacity of the roof framing.
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A truss analysis was completed in order to determine if the trusses are adequate based on current code
required loading. For the purpose of this analysis we assumed that the truss was undamaged and had
full strength capacity. Based on our analysis, the bottom chord of the truss is approximately 150%
overstressed while the top chords are approximately 130% overstressed. In addition, the 2x4 purlins are
approximately 80% overstressed. The original framing was extremely inadequate even in an
undamaged condition. The damages noted in this report have further limited the capacities of the
framing members and exacerbated the anemic state of the framing.

Based on our analysis, we do not feel that the existing roof can be reinforced adequately. We would
recommend complete removal of the existing roof framing and replacement with pre-engineered roof
trusses. This would involve removal of the roof purlins, roof trusses, and ceiling purlins. Wall framing
was not observable at the time of this inspection since it was concealed by the finished wall surfaces and
the roof framing. It is possible that with the amount of water damage noted in the roof framing there
may also be water damages to the wall framing, particularly at the top of wall. Further investigation
and repair efforts may be necessary to the wall framing during the demolition/discovery phase of the
roof repair.

In addition to the roof framing damages, you had requested I inspect the slab cracking you had noticed
at the North side of the original station. You had mentioned that you suspect water related issues such
as frost heave and settlement. In addition, you had mentioned that the fire trucks can weigh over
70,000#, which is likely a greater load than the original slab was intended to support. Level
measurements were taken with a Stanley ZipLevel on the slab in order to determine how much it has
moved and on the frost walls to determine the total amount of differential movement that the structure
has experienced to date. At the North side of the center slab control joint, up to 2.7 of differential was
detected within approximately 8°. While this slab movement is not necessarily a structural concern, it is
a functional concern that can effect things such as the operation of the overhead-doors. Measurements
on the frost walls indicate approximately 1.7 of movement, mainly at the West side of the structure. A
wall crack was also found at both the East and West frost walls. While the size of these cracks are not
structural concerns, their positions do suggest foundation movement. Based on the size of the structure
and the measurements noted, we do not feel that the magnitude of movement is a structural concern at
this time. Efforts should be taken to divert water runoff around the structure (particularly the West wall)
in order to help limit the risk of further foundation and slab movement.

Repair of the slab may be an extensive process involving cutting and removing a portion of the slab or
the entire slab, and pouring a new slab that is adequately reinforced. Repairing the damaged portion
may resolve current functional issues. However, ongoing issues may be expected throughout the rest of
the slab as has been noted near the doorway to the newer station at the South East corner (shown in
attached survey).
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Our office is available for further consultation and design based on the direction you choose to proceed
with our recommendations. Please let us know if you have any questions regarding our analysis or if we
can be of any service in the future.

Respectfully,
7 o
P /t;/wk -

Sam Kiyanitsa, PE
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Miles City Fire Station inspection
1-22-2021
Russell Murphy, Casey Miller, Eddie Kanduch

| was asked to give an updated report to the condition of the Miles City Fire Station and
have compiled a list of issues that are a concern and also items that need to be addressed for
the health and safety of the officers on duty. | will try to outline the issues that | found and either
offer a solution to fix them or recommend that the issue is beyond fixing.

A side-

- Water leak from water closet connection (toilet discharge) | believe this issue was in the
works to get fixed if the plumber showed up to do the work. This leak has been going on
for some time and further drywall damage may need fixed.

- Urinal was leaking and finally terminated from leaking issues. More issues with drywall
may come about.

- Water damaged ceiling tiles in the hallway and offices have started. This summer the
roof jacks on the A side should be replaced and this will stop the rain water damage. The
A/C discharge tube appears to be the culprit of the other area. | would guess that the
discharge is plugged as it appeared to be in good shape and adequate slope. A
secondary drain pan may need added if this issue persists.

- The vehicle bays utilize a particulate filter that is supposed to filter the exhaust gases
when the vehicles are running insided. These filters seem to be lacking in efficiency
because the amount of diesel soot in the shop looked excessive. This is an area of
concern because if they are not doing their job, carbon dioxide in excess will do harmful
damage to the human body. | would suggest that this is an issue of importance and
needs addressed in the near future.

- The roof flashings were not properly installed against the end wall and this could lead to
water damage inside the walls.

- Gutter downspout in the corner of A side and Original Station is not working and
resulting in ponding of rain water. During heavy rain events, water starts to pool up
inside the buildings from the downspout. Fill dirt and a longer downspout extension
should fix this problem. | would suspect the walls where water seeped through would
have some damage and mold growth in them. This raises the concern for health safety
to the fire fighters.

Original station-

This portion of the fire station is part of the original building and from what I'm told was an old
implement dealership. As of right now, the only space that can be occupied are the vehicle bays
and the office space. The second floor was deemed too dangerous by the previous building
inspector. There are a lot of issues with this portion of the building. I think it is a great example
of trying to make due with what is available, but that is not always the right answer when it



comes to construction. It should be noted that the main water and power enter the building on
the west wall in the original station.This can pose a problem when repairs happen as the A side
will need temporary services routed to it. Included with this report is an Engineers report from
Krivonen Structural Consultants covering the structural integrity of the metal roof panels and
truss system from June of 2018.

- The front apron (driveway) has a visible hill in the middle of it and does not allow rain
water to flow away from the building. This results in standing water inside the garage
bays. The framing for the garage doors more than likely has significant water damage. It
would appear that it also led to the damage to the concrete slab. This would need
excavated and a new apron poured to achieve positive drainage.

- The freeze/ thaw cycles, watershed, and newer, heavier fire engines have led to the
concrete floor deteriorating. The floor was never engineered to handle such large pieces
of equipment, and this has led to it settling, 2"+. A new thickened slab would need
poured along with the new apron out front.

- The truss system is compromised and cannot be saved. They are hand built trusses and
there is evidence that they were failing before and an attempt was made to fix them.
They simply are not engineered correctly and have visible stress fractures. It also
appears that the antenna is causing a sag in the roof line from being secured to a truss.
In wind events like we had earlier this month, there is a real possibility it could fail. The
engineers report also backs up my conclusion.

- The roof panels have visible holes and gaps that are letting water damage accumulate in
the ceiling below. Missing ridge cap and foam closure have also led to water damage,
along with a thick layer of dirt in the attic space. Improper flashing of roof penetrations
have also led to water damage across the building.

- The air filtration units are hanging from the weakened trusses, adding further stress to
them.

- These units seem to be lacking in efficiency as well, much like the A side. The
replacement filters for the units are obsolete.

- The second story floor framing has been modified to a point that it does not meet code.
Section 2308.4.2.4- Notches in the top or bottom of joists shall not exceed one- sixth the
depth and shall not be located in the middle third of the span. Floor joists were notched
up to 2” on a 2x10 nominal joist. Allowable notches would be 1 2". Notches in the ends
of floor joist are not to exceed one-forth the joist depth. The joists were notched 3 72 “.

- Generator should be in a separate facility or have a 1hr fire separation. It shall not
respirate inside the building. This is a safety issue that should be taken care of soon.

- Uncovered electrical junction boxes

- Unsecured electrical junction boxes

- Reports from the firefighters and video evidence of fires started from electrical issues,
suggest that the wiring is not safe and the building should be rewired.

- Two gas fired heaters and the water heater are not vented properly and have back
drafting issues. This is a safety issue and should be taken care of soon since they are in
use this time of year.



- The oven exhaust hood for the living quarters is not routed properly and exhausting in
the attic space. The living quarters are not being used at this time though.

Temporary Living qguarters

- When the temporary living quarters were put in, the waste water pipes were not placed
at a sufficient grade so the plumbing does not work all the time.






