
CASE STUDY

PROJECT LOCATION:  
Norfolk, VA 

SQUARE FOOTAGE:  
55,000

ROOFING CONTRACTOR:  
Roof Services Corporation  

PROJECT DURATION: 
3 Months

ENGINEER:  
Hentz Engineering, Inc.

ROOFING SYSTEM:  
•   115-mil gray FleeceBACK KEE 

HP membrane fully adhered 
with FAST Adhesive

If you have ever visited Norfolk, Virginia, you have probably seen the city’s popular maritime 

museum, Nauticus. Built in 1993, this contemporary museum features interactive exhibits that 

highlight and educate visitors on global maritime commerce.

By 2015, the museum’s smooth-surface asphalt built-up roof system was in need of repair. The 

coating on the rooftop was failing, and signifi cant leakage was inhibiting museum operations. In 

2004, the roof membrane had been coated with a polyester fabric reinforced coating to address 

leakage and deterioration, and that coating was now failing. The coating system had delaminated, 

causing the reinforcing fabric to tear off the rooftop during high wind events, which happened 

frequently on the harbor. 

A team of experts from Hentz Engineering and Roof Services Corporation managed the 

55,000-square-foot re-roofi ng project. The roofi ng system chosen was Carlisle SynTec’s 115-mil 

FleeceBACK® KEE HP membrane fully adhered with Carlisle’s FAST™ Adhesive, a low-rise two-

component polyurethane adhesive, which enabled the crew to meet the conditions and performance 

requirements of the existing roof without having to apply an additional coating. 

Combining a 55-mil fl eece backing with a 60-mil KEE HP membrane, Carlisle’s FleeceBACK KEE HP 

offers extreme durability and resistance to the most severe weather conditions. The combination of 

FleeceBACK KEE HP membrane and Carlisle’s FAST Adhesive was the ideal choice for Nauticus, as 

this system can withstand winds of up to 120 miles per hour, such as those often experienced by 

this beautifully designed harbor-side museum. 
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Carlisle’s FleeceBACK® KEE HP 
Rehabilitates Norfolk Harbor Museum
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CASE STUDY

This rooftop presented many unique challenges, not the least of which was the 

aesthetic requirements of the facility—the roof system needed to color-match 

the building’s metal wall panels, which Carlisle’s gray membrane did perfectly. 

Another challenge was the installation itself. The rooftop was separated into 

eleven sections, varying in height from 67 to 104 feet above grade. The roof 

system would also interface with the corrugated deep-rib, metal wall panels, as 

well as several large skylights and standing-seam metal roof systems. The coping 

on the roof system parapet walls were also color-matched and sealed to the wall 

panels. Not only was weather performance a factor, but maintaining and improving 

the aesthetic appeal of the museum was of critical importance in this project. 

During the installation process, the existing coating system was cut into sections 

and peeled off of the roofi ng membrane. In order to minimize installation costs, 

the built-up roof membrane remained in place, after it was determined that it 

could meet wind-uplift testing requirements, and cleaned thoroughly. The existing 

membrane was then primed with Carlisle’s CAV-GRIP™ Low-VOC Adhesive/Primer 

in preparation to serve as the substrate for Carlisle’s FleeceBACK membrane. 

In order to enhance the wind uplift resistance of the new rooftop assembly, the 

installation crew installed base sheet fasteners through the existing built-up 

assembly along the perimeter and corners of the rooftop. Once the rooftop was 

prepared, the FleeceBACK KEE HP membrane was fully adhered to the roof deck 

using FAST Adhesive, applied in a ribbon pattern to the substrate, to provide 

maximum strength and long-term performance.

One of the unique aspects of this application was the detailing of the rooftop, which 

allowed the FleeceBACK membrane to be applied continuously up the walls, 

eliminating any seams in the fl ashing details and providing mechanical securement 

of all roof-to-wall membrane transitions. 

This process required a number of installation steps. First, the existing sheet 

metal coping and counterfl ashing were removed; once these were removed, new 

fl ashing was installed, and the tops of the parapet walls were wrapped with fully 

adhered non-reinforced EPDM membrane. The coping metal was then reinstalled 

and sealed to the exterior metal wall panels with butyl tape sealant and gasket 

screws. At this point, strips of FleeceBACK KEE HP membrane were mechanically 

fastened along the roof perimeter at all roof-to-wall transitions. 

The FleeceBACK KEE HP rooftop membrane was then adhered to the mechanically 

fastened perimeter strips using FAST Adhesive. The rooftop details were completed 

with PVC-coated metal and preformed PVC fl ashings to seal all penetrations, including 

conduits, vent pipes, and lightning protection equipment. 

In addition to premium strength, Carlisle’s FleeceBACK system provided the long-

term performance and enhanced durability and weather resistance needed for this 

harbor location. Carlisle’s roofi ng system also provided the unique aesthetic appeal 

needed for a landmark that attracts many Norfolk residents and tourists. While the 

rooftop is complete, many other facets of construction are still underway. The 

newly outfi tted and weatherized Nauticus was completed in June 2016. 

N
O

R
F

O
L

K
 H

A
R

B
O

R
 M

U
S

E
U

M



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


