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Facilities M
aintenance Plan 

 D
ear B

ill, 
 The follow

ing is our prelim
inary report concerning the review

 of the 25 existing 
structures and recom

m
endations for a short term

 (1-5 years) m
aintenance plan. A

 long 
term

 (5-20 years) m
aintenance plan w

as requested, but in this case, if the 5 year plan is 
follow

ed, there w
ill be m

inim
al m

aintenance required for the follow
ing 15 years, thus w

e 
have not provided long term

 m
aintenance plan.  W

e have num
bered the buildings 

according to site m
ap provided by your office. 

 O
V

E
R

V
IE

W
 

 There are four consistent issues associated w
ith the buildings. The m

ajority of the 
concerns are w

ith the m
aintenance of the roof coverings and they w

ill take up 95%
 of the 

discussion in this report. The other issues are the dam
age to the w

all panels on the north 
side of the buildings due to snow

 shedding from
 the roof, bending of som

e of the steel 
colum

ns flange supports from
 the large bi-folding hangar doors and therm

al expansion of 
the buildings longer than 300 ft. W

e w
ill address the m

inor issues first so they don’t 
becom

e lost in the long discussion about roof panel m
aintenance. 

 B
U

IL
D

IN
G

 T
H

E
R

M
A

L
 E

X
PA

N
SIO

N
S  

 Therm
al expansion of structural steel is a w

ell know
 and easily quantifiable value. The 

general rule of thum
b for exposed structural steel, such as w

hat w
e have for all the m

etal 
hangar buildings, is to allow

 for therm
al expansions by m

eans of a built in expansion 
joint for buildings longer than 300 ft.  M

ost of the hangers in the southeast corner of the 
property noted as B

uildings 8 through 15 are longer than 300 ft. and have reported issues 
w

ith out of plum
bness. The therm

al expansion is linear and a function of three variables, 
i.e., the coefficient of expansion of the steel, the tem

perature differential and the length of 
the steel structure. A

ssum
ing a tem

perature differential of 50 degrees and a building 
length of 600 ft., the therm

al expansion w
ould be in the range of 2.3”. The tem

perature at 
the tim

e of construction and the am
ount of fixity at various locations in the building w

ill 
all im

pact the final num
ber.  
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  The negative results of this therm

al expansion are the roof panels expanding and 
contracting and elongating the holes w

here the screw
s attach the roof panels to the 

supporting structure and the overall operation of the large bi-fold doors once the structure 
is significantly out of plum

b. U
nless the ow

ner w
ants to m

odify the existing buildings by 
adding and expansion joint near the m

iddle, there is really nothing that can be done about 
the therm

al expansion as it is an inherent physical property of the steel. 
 W

A
L

L
 PA

N
E

L
 D

A
M

A
G

E
 D

U
E

 T
O

 SL
ID

IN
G

 SN
O

W
 

 The w
all panels on the north side of som

e of the buildings suffer dam
age as the snow

 
sheds off the roof and falls to the ground. The snow

 rebounds against the w
all panels or 

lateral pressure is exerted on the w
all panels due the snow

 build up and causes 
considerable deform

ation of the panels.  B
uildings 5, 15, 18 and 19 have the m

ost 
noticeable dam

age. A
dditional horizontal girts have been added to B

uildings 18 and 19. 
The dam

age to the w
all panels at building 5 is quite severe and needs to be replaced at the 

low
er sections. A

dding girts help the w
all panels to resist deform

ation but it still allow
s 

them
 to be crim

ped. A
 m

ore positive long term
 solution w

ould be to provide a protective 
barrier of plate steel for the low

er 5 ft. of the w
all. This plate steel could be supported by 

the existing girts or an independent support system
 could be installed just behind the plate 

steel. A
ttached is a concept draw

ing, SK
-1, show

ing an independently supported plate 
system

. 
 C

O
L

U
M

N
 FL

A
N

G
E

 B
E
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D

IN
G

 A
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I-FO

L
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 D
O

O
R
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 B

uildings 8 through 14 and buildings 16 and 17 have bent colum
n flanges in som

e of the 
units at the bi-fold doors w

here the rollers run up and dow
n the colum

ns flanges w
hen the 

doors are opened. There are approxim
ately 40 units w

here som
e flange bending has been 

noted. A
 chart is attached w

hich catalogues w
hich units and how

 m
uch the flanges appear 

to be bent out of plum
b. Photos of the bent flanges appear in building 9 photos. This type 

of bending is typical for all the units noted.  M
ost of the flange bending is located w

here 
the low

er roller bears against the colum
n flange w

hen the door is in the open position. 
The top and bottom

 rollers create a force couple w
hich resists the w

eight of the door as it 
is raised. A

s the distance betw
een the rollers decrease, (i.e. the door is raised) the force 

increases thus the m
axim

um
 am

ount of force the roller exerts on the flanges is w
hen the 

door is in the raised position. This is w
here w

e see nearly all of the flange bending. It is 
clear the flanges are not thick enough to resist this force level.  These buildings have been 
designed for 40 psf snow

 load and thus the colum
ns are lighter sections than som

e of the 
buildings on the w

est side of the airport that w
ere designed for heavier snow

 loads. There 
w

as no noticeable bending of the flanges at buildings 18 and 19 w
here the flanges are 

thicker. A
nother possible cause of flange bending in the east hangers is the therm

al 
expansion of these longer buildings. This w

ould cause the colum
ns to be m

ore out of 
plum

b and the door rollers closer to the outside edge of the flanges. The solution is to 
increase the thickness of the flange by adding addition m

aterial. A
dding a sm

all angle on 
the inside of the colum

n is one solution and that has already been done in H
anger B

11. 
A

nother option w
ould be to install a thicker plate full height along the outside colum

n 
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  flange. D

etail SK
-2, attached to this report, show

s a schem
atic section of the tw

o repair 
options.  This should solve the problem

 of flange bending.  
 R

O
O

F M
A

IN
T

E
N

A
N

C
E

 
 The rem

ainder of the report w
ill be a discussion of anticipated required m

aintenance of 
the 

existing 
roofs 

and 
discussion 

of 
som

e 
of 

the 
problem

s 
seen 

w
ith 

previous 
installations. A

 chart at the end of the report w
ill sum

m
arize the recom

m
ended 

m
aintenance. A

nnual m
aintenance for all m

etal roofs involves checking for loose screw
s, 

tightening or replacing stripped screw
s w

ith oversized screw
s or screw

s w
here the w

asher 
has disintegrated. This w

ill not be noted redundantly for each building. The year the 
building w

as thought to be constructed is noted next to each building in order to facilitate 
the discussion. 
 

B
uilding 1 – (W

est Side M
odular) - 1991.  This is a w

ood fram
ed building w

ith 
m

etal roof panels screw
ed to the w

ood fram
ing. M

any of the screw
s are backing 

out. 
 5 Y

ear M
aintenance:  R

eplace all w
ood screw

s w
ith shielded w

ood grip screw
s. 

M
aintain the w

ood exterior siding w
ith tim

ely application of a quality exterior 
paint.  

 
B

uilding 2 – (A
ccounting M

odular) - 2003.  This building has been rem
oved 

from
 use. 

 
B

uilding 3 – (M
aintenance B

uilding) - 1998. The screw
s on this building have 

already been topped. R
idge screw

s appear to be over tightened and are not topped. 
The flashing on the roof penetrations dam

 w
ater on the high side such that it does 

not drain. A
n ineffective sealant (black jack) has been used and its use should be 

discontinued. 
 

5 Y
ear M

aintenance: Top ridge screw
s, extend roof penetrations flashing coatings 

up tw
o purlins so that w

ater ponds on coating and not flashing. R
edo all black 

jack sealants w
ith an effective coating system

. 
 B

uilding 4 – (H
angar 2) - 1966. This is a m

etal building w
ith a low

er section on 
the south side of w

ood fram
ing. The condition of the m

ain and low
 roof looks 

good.   
 5 Y

ear M
aintenance:  R

eplace screw
s on low

er roof. 
 B

uilding 5 – (H
angar 1) - 1963. This is the oldest m

etal building at the airport. 
There is a low

er section of m
etal panels on a w

ood roof on the w
est side of the 

building.  The interior of the building is coated w
ith a fibrous m

aterial probably 
for insulation purposes. It should be tested for asbestos or other deleterious 
substances as it is exposed to the interior finish space. The roof panels on this 
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building are near the end of their useful life. There are num
erous patches. It has 

already been coated and the screw
s topped.  

 5 Y
ear M

aintenance:  R
em

ove and replace existing roof panels as soon as 
possible. 
 B

uilding 6 – (G
arage) - 1991. There is a gash in the rear southw

est corner of the 
building corner trim

. There is a big dented panel in the front northeast corner from
 

som
e kind of im

pact. The roof screw
s are an old style of screw

 w
ith neoprene 

w
ashers. They w

ill probably leak w
ithin 5 years. 

 5 Y
ear m

aintenance: R
eplace all screw

s w
ith shielded screw

s. R
epair the 

southw
est rear corner trim

 and replace the northeast low
er section of w

all panel 
that has been severely dented.  
 B

uilding 7 – (W
arehouse) - 1974. – This building is full of unbraced ceiling high 

shelving full of m
aterials. There is a m

odular trailer supported on jacks as w
ell. 

C
urrent codes require all shelving above 4 ft. in height to be braced for seism

ic 
forces. The m

odular trailers need seism
ic restraint as w

ell. The roof panels are in 
reasonable condition but the screw

s are an old style screw
 that has already been 

caulked. The caulking is ineffective for the long term
. The screw

s not caulked 
show

 evidence of being over tightened or the w
asher has disintegrated.  

 5 Y
ear M

aintenance:  R
eplace all existing screw

s w
ith shielded screw

s. A
n 

alternative longer term
 repair w

ould be to coat the entire roof w
ith a coating 

system
.  

 B
uilding 8 – (H

angar A
) - 1984. This building has a high and low

 roof section. 
The enam

el coating on the roof panels is still in reasonable condition. O
ld style 

screw
s w

ere used w
ith this roof and som

e appear to be over tightened w
ith w

asher 
disintegration. The light pole roof penetrations w

ere caulked w
ith black jack 

m
astic w

hich is ineffective for the long term
. This situation occurs at all east side 

hangers A
 thru H

. 
 5 Y

ear M
aintenance: R

eplace all screw
s w

ith shielded screw
s. Flash light pole 

penetrations w
ith D

eck Tight rubber boots. 
 B

uilding 9 – (H
angar B

) - 1977. This is the 2
nd oldest building in the east side 

row
 of hangars. The enam

el coating has disintegrated leaving the bare alum
inized 

m
etal exposed. There appears to be som

e rusting of the panels at the south end. 
O

nce the enam
el coating has w

orn aw
ay, the roof panels still function, but w

ill 
have a lim

ited life span com
pared to a panel w

ith the enam
el still intact. C

oating 
these panels w

ill extend the life span how
ever, at som

e point the coating 
m

anufacturer w
ill not guaranteed the roof if the panels are too rusted. A

 coating 
m

anufacturer should evaluate these roof panels and m
ake a recom

m
endation 
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concerning how
 long they can be left intact before it is too late to apply a coating 

m
aterial. 

 5 Y
ear M

aintenance: R
eplace screw

s. C
onsider applying a coating system

 to 
extend the life of the panels. Flash all light pole penetrations w

ith D
eck Tight  

rubber boots. 
 B

uilding 10 – (H
angar C

) - 1976. This is the oldest building in the east side row
 

of hangars. The enam
el coating has disintegrated. See com

m
ents for building 9. 

This building has reported num
erous leaks so m

any of the screw
s are no longer 

functioning. 
 5 year m

aintenance: R
eplace all screw

s. C
onsider applying a coating system

 to 
extend the life of the panels. Flash all light pole penetrations w

ith D
eck Tight 

rubber boots. There is a roof panel sm
all patch at the north side of the building 

that needs to be redone. 
 B

uilding 11 – (H
angar D

) - 1981. – This building is noted on the site m
ap as 

constructed in 1981 and thus is five years younger than H
angar C

, how
ever, the 

roof panels appear to be the oldest in the east side row
 of hangers. There is no 

enam
el coating visible except at the eaves. R

ust areas are quite visible on som
e of 

the panels.  See com
m

ents for building 9.  This roof is rapidly reaching a point 
w

here replacem
ent m

ay be the only long term
 option. 

 5 Y
ear M

aintenance:  R
eplace all screw

s. C
onsider applying a coating system

 to 
extend the life of the panels. Flash all light pole penetrations w

ith D
eck Tight  

rubber boots. 
 B

uilding 12 – (H
angar E) - 1981. The building is the sam

e age as B
uilding 11 and 

the roof panels are essentially in the sam
e condition. The enam

el coating is 
com

pletely gone. The w
ashers below

 the screw
s show

 num
erous signs of 

disintegration. R
ust spots are visible on the surface of the panels. See com

m
ents 

for B
uilding 9 and 11. These panels are rapidly 

reaching a point w
here 

replacem
ent m

ay be the only long term
 option.  

  A
dditionally, the roof w

as struck by a sm
all plane last sum

m
er and a large repair 

w
as installed at the dam

aged area. The repair w
as poorly done. N

ew
 panels w

ere 
only installed on the low

er half of the building instead of from
 eave to ridge. 

There is a large gap show
ing at the seam

 betw
een the new

 and existing panels.  
 5 Y

ear M
aintenance: R

eplace all screw
s. C

onsider applying a coating system
 to 

extend the life of the panels. Flash all light pole penetrations w
ith D

eck Tight 
rubber boots. R

ew
ork the large patch to elim

inate the gap betw
een the existing 

and new
 panels. 
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B
uilding 13 – (H

angar F) - 1987. This roof is in m
uch better condition that 

B
uilding C

 and D
 w

ith regards to the enam
el finish. There is som

e evidence of 
rusting at the screw

 heads and som
e screw

s have been caulked. The edge trim
 at 

the north end of the building is loose in one sm
all area. 

 5 Y
ear M

aintenance:  R
eplace selected screw

s as they fix leaks. 
 B

uilding 14 – (H
angar G

) - 1988.  This roof appears to be in good condition and 
has been installed w

ith new
er type shielded screw

s.  
 5 Y

ear m
aintenance: R

eplace selected screw
s as they fix leaks. 

 B
uilding 15 – (H

angar H
) - 1991.  This building w

as constructed in tw
o sections. 

The older roof has been coated how
ever; the coating has failed due to im

proper 
installation.  It is questionable w

hether a coating m
anufacturer w

ould guarantee a 
new

 coating over the top of this existing coating. 
 The new

er roof appears to be installed w
ith tw

o upper ridge panels as opposed to 
a low

er eave panel and upper ridge panel. The lap w
here the tw

o panels m
eet is 

im
properly installed. This building has had leak problem

s and it’s not hard to see 
w

hy based on the w
ay the panels w

ere originally installed.  
 5 Y

ear M
aintenance: R

ew
ork all laps betw

een the upper and low
er panels of the 

new
er roof. C

onsider adding a new
 roof above the older section.  

 B
uilding 16 – (H

angar J) – 1970. The roof panel construction is atypical for m
etal 

buildings. The roof panels have been coated w
ith som

e type of unrecognizable 
coating. The roof screw

s have a pointed end protruding above the head and have 
been placed the high section of the panel ridge in lieu of the low

er flat section of 
the panel. H

ow
ever, no roof leaks have been reported in this building. D

espite its 
unusual construction w

e recom
m

end leaving this roof alone until it starts to 
develop 

problem
s 

as 
its 

perform
ance 

has 
been 

satisfactory. 
A

 
coating 

m
anufacturer should evaluate w

hether an additional coating could be applied over 
the existing coating. 
 5 Y

ear M
aintenance: If problem

s develop, consider coating the existing roof if a 
m

anufacturer thinks it w
ould adhere to the existing panels. If not, replace roof. 

 B
uilding 17 – (H

angar K
) – 1981. This roof is in poor condition w

ith visible rust 
areas in the panels and at nearly all screw

 locations. M
ost of neoprene w

ashers 
have disintegrated. A

 coating m
anufacturer should evaluate this roof to determ

ine 
if coating is a possibility. It appears questionable.  
 5 Y

ear M
aintenance:  A

pply coating w
ithin tw

o years if m
anufacturer w

ill 
guarantee. If not, replace roof w

ithin 5 years. 
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B
uilding 18 – (H

angar L) – 2005. This roof is in good condition. 
 5 Y

ear M
aintenance: C

heck fasteners w
ithin 5 years. 

 B
uilding 19 – (H

angar M
) – 2005. This building has serious leak problem

s due to 
the m

anner in w
hich the roof w

as sloped in the long axis of the building. Snow
 

and ice accum
ulate at the eave and then back up for m

ore than 100 ft. This is a 
design flaw

.  A
lso the roof panels have been stretched during erection in the short 

direction and m
easure +/- 2’-1 ½

” instead of the norm
al 2’-0”.  This is causing the 

standing seam
s to leak w

hen ice dam
s and standing w

ater occur. Ineffective 
m

astic has been used to try and seal som
e of the leaks.  

 5 Y
ear M

aintenance: R
ecover roof w

ith a PV
C

 m
em

brane m
aterial.  

   B
uilding 20 – (Phoenix H

angar) – 1985. The roof panels appear w
orn and dented. 

Either skylights or m
etal panels have been replaced w

ith a fiberglass translucent 
panel. D

aylight is visible all along the inside perim
eter of the roof/w

all junction. 
Screw

s appear to be loose in several locations. 
 5 Y

ear M
aintenance: R

eplace roof and provide w
eather tight seal betw

een 
roof/w

all junctions. 
 B

uilding 21 - (EA
A

 B
uilding) – 1963. This is a w

ood fram
ed building w

ith a 
structural m

etal deck. Som
e type of foam

 roof coating has been applied to the roof 
surface. There is probably rigid insulation on top of the roof deck. A

 coating 
m

anufacturer should evaluate this roof to determ
ine if a new

 coating could be 
applied. The exterior w

ood siding on this building has not been m
aintained and 

needs an im
m

ediate application of a good quality exterior paint.  
 5 Y

ear M
aintenance: R

ecoat roof if possible. Paint exterior w
alls as needed. 

 B
uilding 22 – (G

enerator B
uilding) -1990.  This building has an upper and low

er 
roof. The low

er roof is a standing seam
 m

etal roof and the upper roof a typical 
roof panel. B

oth appear to be in good condition. The exterior grade at the south 
and east side of the building has gradually been raised w

here it is above the 
finished floor and directly against the m

etal panels. 
 5 Y

ear m
aintenance: C

heck for loose screw
s. R

em
ove soil against the m

etal w
all 

panels.  
 B

uilding 23 – (A
uto R

ental B
uilding) – 1978. This is a w

ood fram
ed building 

w
ith com

position roofing. The hip rafters extend past the building and are 
exposed to the w

eather w
ith a m

etal cap on the top edge. The paint on the exposed 
eaves is failing and the w

ood is deteriorating. 
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 5 Y
ear M

aintenance: C
oat exposed hip beam

 eaves w
ith an appropriate w

eather 
coating. 
 B

uilding 24 – (Self-Serve Tank) – 1999.  This is a large fuel tank. The tank 
appears to be in good condition except for som

e m
inor rusting at the feet attached 

to a concrete pad. 
 5 Y

ear M
aintenance: Sandblast and paint the feet w

ith an appropriate rust 
inhibitor coating as required. 
 B

uilding 25 – (Fuel Farm
 C

over) – 1996. This is an open building w
ith just a roof 

above the fuel tanks. The roof appears to be in good condition. Som
e type of foil 

faced adhesive patch has been applied in num
erous locations. The longevity of 

this patch is questionable.  There is evidence of rusting in the leading edge purlins 
at both the upper and low

er eaves. This is sim
ply due to m

oisture collecting on 
these purlins as they are exposed to w

eather. 
 5 Y

ear M
aintenance:  Sand blast and repaint purlins as necessary. R

eview
 

efficacy of m
etallic patches. 

 
The 

follow
ing 

spreadsheet 
sum

m
arizes 

the 
5 

Y
ear 

M
aintenance 

Plan. 
W

e 
have 

recom
m

ended replacing or recoating m
ost of the roof structures w

ithin five years. If these 
recom

m
endations are follow

ed there should be m
inim

um
 m

aintenance other than annual 
m

aintenance noted at the beginning of the discussion required for the follow
ing 5 to 20 

years.  
 C

O
N

C
L

U
SIO

N
 

 M
any of the problem

s noted in this report are a result of poor installation technique and a 
lack of understanding of m

etal roof system
s. In the future, w

e recom
m

end all w
ork be 

perform
 by licensed authorize m

etal building contractors, an adequate specification be 
provided these contractors prior to bidding and the quality control agency review

 their 
com

pleted w
ork prior to accepting the finished product. 

 This concludes our report. Please contact us if w
e can answ

er any questions or be of 
further assistance. 
   Sincerely, 
G

A
B

B
A

R
T

 &
 W

O
O

D
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ST
R
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C

T
U

R
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L
 E
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