
DIVISION 7 - THERMAL AND MOISTURE PROTECTION 
________________________________________________________ 

 
 

07130 BASEMENT WATERPROOFING 
 

1.  Waterproofing of below grade spaces is required.  If bentonite is used, the 
preferred manufacturers are American Colloid Company and Paramount 
Technical Products.  The A/E should be aware that installation procedures 
are different for these two manufacturers.  When required, bentonite shall 
be applied below the floor slab, extended down and below the footings 
and up the walls to within 6" of finished grade or slab-on-grade. 

 
2.  Material shall be protected against damage during backfill by minimum 1" 

thickness of extruded polystyrene insulation. 
 
3. Damproofing shall be applied to the exterior of all below grade walls. 
 

 
07175 WATER REPELLENT COATINGS 
 

1.  Generally, water repellents shall not be used on exterior brick or masonry 
walls.  Where required on existing buildings, silane based water repellents 
such as the following shall be used: 

 
a. Chem-Trete BSM 40 as manufactured by Huls Inc., Edison, New 

Jersey. 
 
b. SIL-ACT ATS-42 as manufactured by Advanced Chemical 

Technologies Co., Oklahoma City, OK. 
 
c. Stifel as manufactured by Nox-Crete Chemicals, Inc., Omaha, 

Nebraska. 
 
d. Klereseal 940-S as manufactured by Pecora Corporation, 

Harleysville, PA. 
 

 
07220 ROOF INSULATION AND OVERLAY BOARDS 
 
 A. Design Considerations 
 

1. Roof insulation, overlay boards and fasteners/adhesive are to be 
considered components of a total roof system assembly, and must 
be included in a "total system" warranty/guaranty issued by the 
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roofing system manufacturer.  In addition, insulation, overlay 
boards and fasteners/adhesive must be specifically listed as a 
component of a Factory Mutual (FM) tested and approved roof 
system assembly in the latest edition of the FM Approval Guide 
for Building Materials or other written approval or acceptance 
from Factory Mutual. 

 
2. The design layout of tapered insulation board systems with internal 

drains should utilize "four-way" slope to the greatest extent 
possible.  The use of "crickets" or "gussets" should be minimized. 

  
B. Special Documentation Requirements 
 

1. Insulation material and fastener options must be specified by 
manufacturer and product name as listed in the FM Approval 
Guide for Building Materials, corresponding to the roof membrane 
system being specified. 

 
2. Fastening requirements for all insulation and overlay boards must 

be illustrated and/or specified, including fastener density for the 
"field" and any required increases for perimeter and/or corner 
attachment.  Fastening requirements specified shall be in 
accordance with Factory Mutual requirements.  The specifications 
shall not rely solely on reference to FM requirements. 

 
a. Perimeter and corner areas are to be determined by 

the A/E, in accordance with Factory Mutual design 
guidelines, and are to be illustrated on a separate 
plan/diagram drawing, including written dimensions 
to define perimeter/corner widths.  The separate 
plan/diagram drawing shall be at a scale not less 
than 1/16” = 1’-0”.  The A/E shall also provide, in 
an area adjacent to the plan/diagram, a written 
summary of Factory Mutual wind uplift design 
criteria and a summary of minimum and specified 
FM wind uplift ratings for field, perimeters and 
corners.  Drawing SK-7-1, located in Part IV of this 
Manual, is a sample drawing that complies with 
these requirements. 

 
3. All Architects shall provide information on roof insulation 

materials and installation in a separate Section, not incorporated 
with roof membrane materials and installation. 
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07315 SLATE SHINGLES 
 

A. Design Considerations 
 

1. The A/E should consider that slate shingles are expected to provide 
a service life of at least 75 years, therefore, all related components, 
particularly those that are fully or partially concealed by the slate 
shingles (i.e. valley flashings, step flashings, built-in gutter 
flashings, etc.) should be designed using materials and installation 
methods which can be expected to provide equivalent longevity to 
the greatest extent possible. 

 
 B. Special Documentation Requirements 
 

1. All details must clearly delineate all roof system components and 
their order of installation, including but not limited to “ice and 
water shield” membrane, metal components, cleats, eave cants, 
“ice and water shield” stripping plies, felt underlayment, rosin 
paper underlayment, slate starter course, slate shingles, finishing 
nailers, slate finishing course, hip/ridge nailers, hip/ridge flashing, 
hip/ridge slate, etc. 

 
2. Specifications shall include specific sizes for slate shingles, starter 

slates, finishing slates, finishing nailers and hip/ridge nailers. 
 

3. Specifications are to provide specific products and manufacturers 
for all roof system components, including but not limited to “ice 
and water shield” membrane, felt underlayment, plastic cement, 
etc. 

 
4. Since slate shingles do come with standard manufacturer’s 

guarantees as is typical for low-slope and some other types of 
steep-slope roof systems, the documents are to include provisions 
for a Contractor’s five-year guarantee on all roofing and related 
work, including all sheet metal flashing and trim associated with 
the roof installation.  This guarantee will be in addition to any 
other guarantees required by Contract.  The Project Manual is to 
include a roofing-specific guarantee document, to be executed by 
the Contractor and submitted to Rutgers at project completion. 

 
 C. Materials and Methods of Construction 
 

1. All slate shall be specified to meet the requirements of ASTM C 
406, Grade S1. 

 

PART III - DIVISION 7 PAGE 3 RUTGERS DESIGN STANDARDS MANUAL JUNE 2002 



2. “Ice and water shield” shall be polymer-modified bitumen sheet 
type.  Sanded or granular surfaced materials are not acceptable in 
any condition where the material must be striped off with same 
material. 

 
3. Underlayment shall be a minimum of one layer of 30# felt, 

meeting or exceeding the minimum physical property values listed 
in ASTM D 226, Type II, non-perforated. 

 
4. With the exception of starter slates, all slates are to have nail holes 

punched from the back, providing a countersink on the front 
(beveled side) to receive the nail head.  Starter slates are to be 
installed with front (beveled side) down, therefore, starter slates 
are to have nail holes punched from the front, creating a 
countersink on the back side to receive the nail heads. 

 
5. Valleys are to be open, with “w-style” metal flashing and tapered.  

All valleys should have “ice and water shield” membrane installed, 
covered with rosin paper, before installation of the metal valley 
flashing.  Closed valleys should be avoided unless required due to 
historic considerations, in which case the closed valley should 
utilize stepped metal flashing, not continuous metal flashing. 

 
6. Metal crickets are to be used on the upslope side of all chimneys 

and curbs. 
 

7. Hips are to be installed with slate or metal caps.  Slate caps are to 
be installed in saddle hip fashion.  Mitered hips, fantail hips and 
Boston hips should be avoided, unless required due to historic 
considerations.  Slate hip caps are to be detailed to incorporate 
continuous “ice and water shield” underlayment along the hip, 
prior to installing the slate cap, and stepped metal flashing 
installed with each course of cap slate.  When metal hip caps are 
used, they are to be detailed to incorporate continuous “ice and 
water shield” underlayment along the hip and must have all 
concealed fasteners/cleats. 

 
8. Ridges are to be installed with slate or metal caps.  Slate caps are 

to be installed in saddle ridge fashion.  Strip ridges and comb 
ridges should be avoided, unless required due to historic 
considerations.  Slate ridge caps are to be detailed to incorporate 
continuous “ice and water shield” underlayment along the ridge, 
prior to installing the ridge cap, and stepped “ice and water shield” 
flashing membrane installed with each course of cap slate.  The 
ridge slate must be pointed with UV resistant adhesive to prevent 
degradation of the flashing membrane.  When metal hip caps are 
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used, they are to be detailed to incorporate continuous “ice and 
water shield” underlayment along the hip and must have all 
concealed fasteners/cleats. 

 
07240 EXTERIOR INSULATION AND FINISH SYSTEMS 
 

1.  It is preferred that such systems be avoided.  When required, only the 
"hardcoat" systems defined as Class PM, Type A, polymer modified 
protective finish coating, externally reinforced as developed by the 
Exterior Insulation Manufacturers Association (EIMA) may be used.  
Such systems require mechanical fastening of extruded polystyrene 
insulation and reinforcing mesh, and rigid acrylic modified cement plaster 
finish. 

 
2.  The A/E shall pay special attention to locations of crack control joints and 

details of flashing and sealing at penetrations to insure a properly designed 
and watertight installation. 

 
07411 METAL ROOF PANELS 
 
 A. Design Considerations 
 

1. This section applies to factory fabricated metal roof panel systems, 
not to field fabricated sheet metal roofing. 

  
2. Metal roof systems are to be designed and specified to provide a 

twenty (20) year watertight guarantee and a twenty (20) year 
guarantee on all metal finishes. 

 
   3. The National Roofing Contractors Association (NRCA) provides 

metal roof system detailing and “enhancement” recommendations 
in the NRCA Roofing and Waterproofing Manual (Fifth Edition, 
Volume 2).  The A/E must utilize the Manual for the design and 
specification of all metal roof systems, including incorporation of 
all recommended details and “enhancements”.  The A/E should 
note that NRCA’s recommended details may differ from many 
metal roof system manufacturer’s “standard” details.  During the 
design phase, it is the responsibility of the A/E to detail in 
accordance with NRCA recommendations and bring any standard 
detailing differences to the attention of the manufacturer prior to 
listing the manufacturer in the specifications.  Any problems with a 
manufacturer’s unwillingness to accept and guarantee details 
designed in accordance with NRCA recommendations must be 
brought to the attention of the Office of University Planning and 
Development. 
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4. Metal roof panels vary in configuration, including seam style and 

height, pan stiffening (i.e. ribs, striations, etc.) and metal type (i.e. 
aluminum, galvanized or galvalume coated steel) and metal 
thickness.  During the design phase, it is the responsibility of the 
A/E to confirm that potential metal roof panels can be installed in 
accordance with the details developed using NRCA 
recommendations.  As an example, if details require a panel end to 
be “hemmed”, the A/E may need to request a “hemmed” panel 
sample from the manufacturer, confirming that the potential panel 
profile can be “hemmed” without detrimental effect to the panel 
and/or is aesthetically acceptable. 

 
5. All metal roof systems shall incorporate snow guards at all roof 

eaves.  Snow guards are be continuous bar type, with non-
penetrating brackets mounted on raised metal panel seams. 

 
B. Special Documentation Requirements 

 
1. All details must clearly delineate all roof system components and 

their order of installation, including but not limited to, “ice and 
water shield” membrane, fastening clips, cleats, metal flashing 
components, “ice and water shield” stripping plies, felt 
underlayment, rosin paper underlayment, metal closures, metal 
caps, sealant locations, etc. 

 
2. Specifications are to provide specific products and manufacturers 

for all roof system components, including but not limited to metal 
panels, “ice and water shield” membrane, snow guards, etc. 

 
 C. Materials and Methods of Construction 
 

1. All metal roof systems are to utilize structural-type panels with 
minimum two inch (2”) high machine-seamed standing seams, 
incorporating factory-applied seam sealant. 

 
2. Panels are to be maximum 18” wide, with stiffening ribs or 

striations to minimize “oil-canning” and shall be minimum 24 
gauge galvanized or galvalume coated steel with fluoropolymer 
finish. 

 
3. “Ice and water shield” shall be polymer-modified bitumen sheet 

type.  Sanded or granular surfaced materials are not acceptable in 
any condition where the material must be striped off with same 
material. 

 

PART III - DIVISION 7 PAGE 6 RUTGERS DESIGN STANDARDS MANUAL JUNE 2002 



4. Underlayment shall be a minimum of one layer of 30# felt, 
meeting or exceeding the minimum physical property values listed 
in ASTM D 226, Type II, non-perforated. 

 
5. Metal valley flashings are to have 1” raised center rib, continuous 

intermediate “S” bend to receive hemmed edge of roof panels and 
continuous hemmed edge to receive fastening cleats, similar to 
NRCA Manual Figure 4.13C.  All valleys should have “ice and 
water shield” membrane installed, covered with rosin paper, before 
installation of the metal valley flashing.  Metal panels are to be 
hemmed onto valley flashing and shall not utilize exposed 
fasteners. 

 
6. Metal crickets are to be used on the upslope side of all chimneys 

and curbs. 
 
07500 ROOFING - GENERAL 
 

This Section applies generally to all roofing work.  Additional requirements 
for specific roof system types are located in separate specification sections. 

 
A. Design Considerations 
 

1. All proposed roof systems shall be included in the Schematic 
Design Phase for review and approval by the University. 

 
2. Low-slope roof systems are to be designed with 1/4" per foot 

(min.) slope to drains, but not greater than the recommended limits 
of the specified system.  There shall be no exception to this 
requirement for new construction or additions where the structural 
roof deck is new.  It is preferred that "four-way" slope be 
incorporated in the design to the greatest extent possible, with the 
use of "crickets" or "gussets" minimized.  It is further preferred 
that slope be provided by the structural framing/deck system where 
possible. 

 
3. For replacement of roofs on existing buildings only, it is the 

responsibility of the A/E to evaluate the design and construction 
cost implications of compliance with Item #A.2 above and present 
the information with the Schematic Design.  Typical implications 
to be addressed include, but are not limited to: 1) existing through-
wall flashing heights and need/cost to raise, 2) heights of major 
mechanical equipment and need to temporarily or permanently 
raise, 3) new roof surface heights at roof edges and possible 
aesthetic considerations.  Based on the information provided by the 
A/E, the University will determine if exceptions to Item #A.2 
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above will be granted and to what extent.   When exceptions to 
Item #A.2 above are authorized by the University, the following 
requirements shall apply: 

  
a. The roof system shall be designed with at least 1/8" per 

foot slope to drains to the greatest extent possible. 
 
b. The roof system selection must be appropriate for locations 

where ponding water is likely to occur, and the system 
manufacturer must provide a written warranty/guaranty that 
does not have exclusions for damage relating to ponding 
water. 

 
c. When the exception(s) encompasses a significant portion of 

the total roof area, only coal tar pitch and single-ply PVC 
membrane roof systems are considered appropriate choices.  
Actual roof system selection will be determined based on 
specific building/project parameters. 

 
4. Steep-slope roof systems shall be not less than 4:12 pitch. 
 
5. All roof systems shall be designed to be eligible for a 20-year 

"total system" warranty/guaranty from the roofing material 
manufacturer.  The "total system" shall include roof membrane, 
membrane flashings, insulation, insulation fasteners/adhesive and 
accessory products supplied or approved for use by the 
manufacturer.  The warranty/guarantee shall provide for the 
following: 

 
a. The warranty/guaranty shall be issued by the manufacturer 

of the primary roof membrane system. 
 
b. The warranty/guaranty shall have no dollar limit (NDL) 

and be non-prorated for the entire term. 
 
6. All roof system assemblies, including roof membrane plies, 

insulation layers and fasteners/adhesive, must be "approved" or 
"accepted" for use by Factory Mutual Research Corporation.  
"Approved" roof assemblies must be listed in the most recent 
edition of the FM Approval Guide for Building Materials or the 
A/E shall submit other documentation from FM as evidence of 
approval.  Where use of an "accepted" roof assembly is intended, it 
is the responsibility of the A/E to obtain and submit written 
evidence of acceptance from FM prior to preparation of 
construction documents.  All roof systems shall be designed and 
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specified to meet Factory Mutual recommendations and 
requirements, except as follows: 

 
a. Where building location and characteristics permit FM 1-

60 uplift classification, the field fastening shall be 
increased to meet FM 1-90 recommendations.  
Recommended increases at perimeters and corners shall 
remain as if the field were designed to meet FM 1-60 
recommendations (1-90 and 1-135 respectively when using 
FM Option b). 

 
7. The following roof systems are not acceptable, unless specific 

written permission is provided by the University: 
 
 a. Ballasted loose-laid roof systems. 
 

b. Inverted/protected roofing and waterproofing membrane 
assemblies (IRMA/PRMA).  Consequently, areas such as 
exterior plaza decks and terraces over occupied interior 
spaces shall be avoided in building design. 

 
c. Sprayed polyurethane foam roofing, regardless of 

surfacing/coating type. 
 
 

8. All roof systems are to be designed, detailed and specified in 
general accordance with recommendations provided by the NRCA 
Roofing and Waterproofing Manual (Fifth Edition), 

 published by the National Roofing Contractors Association. 
 

9. For roof replacement projects on whole or portions of existing 
buildings, the A/E shall be required to perform the following tasks 
during the Schematic Design Phase, in order to properly evaluate 
existing conditions and provide appropriate recommendations to 
the University: 

 
a. Review available existing construction documents and 

other historical data related to the existing roof and 
building construction.  The University will provide the A/E 
with access to microfilm and drawing records, if available.  
The A/E shall review the records and determine all 
pertinent drawings.  Rutgers University will provide the 
A/E with copies of all requested drawings. 

 
b. Perform on-site survey of all roof areas to confirm all roof 

area dimensions and locations of all associated roof 
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elements, including, but not limited to, roof drains, 
scuppers, vent pipes, chimneys/flues, curbs, mechanical 
equipment, conduit and miscellaneous roof penetrations. 

 
c. Perform on-site survey of all detail conditions effecting the 

design and installation of the new roof system, including, 
but not limited to, perimeter edges, parapet walls, rising 
wall, flashing and counter-flashing heights, coping 
conditions, drainage components and related building 
components impacting the watertight integrity of the roof 
system. 

 
d. Verify existing deck slopes and evaluate the existing 

drainage components’ conditions and capacity, as required 
to determine conformance with building code and Rutgers 
University Design Standards. 

 
e. Perform destructive testing (roof cuts/core samples) on 

each roof area as required to determine existing roof 
composition and subsurface conditions effecting the design 
and installation of the new roof system.  Repair all test 
areas with compatible materials, in accordance with 
standard practice. 

 
 B. Special Documentation Requirements 
 

1. Drawings, including roof plans, sections, details and others as 
required, shall fully depict the extent of work and methods of 
construction.  Shop drawings shall be used only for verification 
that the A/E's intentions are understood and are not to relieve the 
A/E from design responsibility. 

 
2. Specifications for roof system manufacturers and materials shall be 

non-proprietary, unless specifically approved by the University.  
Specifications shall not be "performance" based, but instead shall 
provide three (3) acceptable manufacturers, unless fewer are 
approved by the University, and shall provide specific and 
comparable products, by name, for each specified manufacturer.  
Single-source specifications with provisions for "or equals" are not 
acceptable, unless authorized in writing by the University. 

 
3. Since several manufacturers are to be specified, and the 

manufacturer’s "typical" details may vary, it is the responsibility of 
the A/E to select the methods of construction judged to be in the 
best interest of the University, and provide construction documents 
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that reflect those methods as the minimum acceptable project 
standard. 

 
4. Walkway protection pads shall be specified and indicated on the 

roof plan, leading from roof access points to and/or around all 
serviceable mechanical equipment and appurtenances. 

 
5. The specifications shall include language stipulating that the 

roofing contractor or sub-contractor must be pre-qualified by 
Rutgers University, prior to submitting a bid, in the specific roof 
system category or categories appropriate for the project.  The 
appropriate roof system category designation will be provided by 
the Office of Facilities Design through the Project Manager. 

 
6. The specifications for all roofing projects utilizing heated bitumen 

and/or torch-applied roofing materials must incorporate Article 1.1 
and/or Article 1.2 provided in “Rutgers Fire Safety Precautions”, 
located in Part IV of this Manual, without modification of content.  
The specifications should also include all other language the A/E 
feels appropriate and necessary for the project. 

 
 C. Materials and Methods of Construction 
 

1. For all low-slope insulated roof systems, the Contractor shall be 
required to have an infrared roof moisture survey performed after 
installation is complete, and before final acceptance by the 
University.  The contractor shall be responsible for permanent 
repair of all required invasive test locations.  The contractor shall 
be responsible for removal and replacement of all moisture-
containing insulation, including all necessary roofing and related 
work required.  The roof moisture survey shall be ground-based, 
walk-over type, and performed in accordance with ASTM C-1153; 
Standard Practice for the Location of Wet Insulation in Roofing 
Systems Using Infrared Imaging, with the following additional 
requirements: 

 
a. The entire survey shall be recorded on VHS videotape, one 

copy of which shall be provided to the University with the 
report.  In addition, the report shall include thermograms of 
all suspect areas and corresponding daytime photos of the 
same locations. 

 
b. The survey shall be performed by a firm specializing in 

infrared thermography services for at least ten (10) years. 
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c. The inspection shall be conducted by an NDT test 
technician certified to at least Level 2 in the 
Thermal/Infrared test method in accordance with American 
Society for Nondestructive Testing Recommended Practice 
SNT-TC-1A and having at least five (5) years experience in 
providing infrared inspection services on commercial 
roofing systems. 

 
d. The contractor must submit written documentation 

indicating conformance with all above requirements before 
proceeding with the moisture survey. 

 
    2. Existing materials being removed shall be recycled to the greatest extent 

possible, with the exception of asbestos containing roofing materials (see 
Section 02072 -B.2). 

 
 
07620 METAL FASCIAE AND COPINGS 
 

1. Metal coping shall be used.  Cast Stone, brick, and concrete copings are 
prohibited. 

 
 
07800 ROOF ACCESS 
 

1. Access to the roof from both the interior and exterior of a building shall be 
restricted.  If interior roof hatches are used, they must be padlocked and 
located in areas restricted to the general public and accessible only by 
authorized personnel. 

 
2.  All roof areas must be easily accessible by Rutgers personnel and promote 

routine roof system maintenance and mechanical equipment service, 
without the need for portable ladders. 

 
  a. All roof areas must be accessible vial stairs and/or full size doors, 

except as otherwise noted in these Standards. 
 
  b. Roof level changes of less than one story in height may have 

exterior stairs, fabricated from aluminum or hot-dipped galvanized 
steel, to provide access between roof areas.  Stair and/or door 
access will only be required to one of the roof areas, provided 
there are no obstructions between the roof access point and the 
exterior stair location. 
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  c. Stair tower and elevator penthouse roofs may be accessed via 
interior “ships ladder” and roof hatch. 

 
  d. Stair tower and elevator penthouse roofs without serviceable 

equipment may be accessed via exterior metal stairs, exterior 
“ships ladder” or fixed vertical ladders, provided height from roof 
surface to top vertical ladder platform does not exceed 12’-0”.  
Exterior vertical ladder must be aluminum or hot-dipped 
galvanized steel and are to be fabricated with a top platform, 
platform handrails on both sides. 

 
07810 SKYLIGHTS 

 
1. Skylights shall be avoided.  Special permission for the use of skylights 

must be obtained from the University Architect and generally will not be 
granted without extremely strong reasons. 

 
07900 SEALANTS 
 

1. The A/E shall pay special attention to the use and misuse of the word 
"caulk".  Such materials are generally no longer used in modern 
construction and consist of oil-based materials used to glaze windows.  
"Caulk" is not used as a sealant in masonry joints or other exterior wall 
joints. 

 
2. The use of 2-part polysulfide, 2-part polyurethane or silicone-synthetic 

rubber type sealant is preferable.  The A/E shall determine which 
particular sealant type is best applicable to each individual design.  
Specify pourable urethane base sealants for construction joints in traffic 
bearing locations such as concrete walks, patios, steps and similar 
locations. 
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