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BE.1  GENERAL INFORMATION 
 

The building exterior shall be consistent with objectives as stated in A Vision 
 Statement for the Planning and Design of the University of Virginia Buildings 
and Grounds, as included at the beginning of these facilities design guidelines. 
 
The building envelope shall incorporate m aterials and detailing consistent with a 
building life span of not le ss than 50 years, with optim ized energy conservation 
and management, and environmental sensitivity. 

 
BE.2  CONCRETE 

 
BE.2.1  GENERAL 

 
Except for mud concrete, minimum concrete strength shall be 3,000 psi. 
 
Exposed aggregate surfaces shall not be used. 
 
Specifications shall state that positive m easures are to be taken to assure that 
exposed concrete surfaces are not vandalized  before initial set.  Refinishing of 
vandalized surfaces shall be performed by Contractor at no cost to the University. 
 
The use of wet curing shall be requi red. If approved, the use of a curing 
compound is to be lim ited where application of m oisture is im practical, where 
application of such com pounds will not je opardize appearance of concrete or 
bond to additional concrete, and where conc rete surface is to be finished with 
paint, tiles, waterproofing, roofing or chemical seal. Use type 1 curing com pound 
(except use of type 2 on surfaces exposed  to sunlight) applied with uniform  
thickness and other recommendations by manufacturers. 

 
BE.2.2  FIBER REINFORCED CONCRETE 

 
The use of polypropylene fibrillated fiber for secondary reinforcem ent to control 
surface cracking in exposed concrete slabs on grade is encouraged, and is 
acceptable for other exposed concrete wh en approved in writing by the Facilities 
Management Senior Structural/Civil Engi neer. Polypropylene fibrillated fiber is 
not a substitute f or reinf orcing f or structural and expansion/contraction 
requirements.  

 
BE.2.3  PLASTICIZER ADMIXTURE 

 
 Water reducing adm ixtures, conform ing to ASTM C-494, shall be used for 

structural slabs and for irregular shaped structural elements that are exposed as 
finished architectural surfaces. 
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BE.2.4  ARCHITECTURAL CONCRETE 
 
The Contractor shall be required to provi de a sam ple panel of exterior exposed 
concrete walls prior to construction showing all of the required finishing 
techniques, i.e., finishes, texture of formed material, sandblasting, etc.  
 
The concrete used in sam ple panels w ill be provided f rom the project concrete 
supplier and shall represent the approved mix for strength and texture. 
 

BE.2.5  POST TENSIONED STRUCTURAL CONCRETE 
 
During the design of post-tensioned struct ural m embers, the Architect/Engineer 
shall give special consideration to the architectural finish appearance of the 
jacking-ends, insert requirements, and the tendons/reinforcing steel cover. 
 

BE.2.6 PENETRATIONS AND OPENINGS IN CONCRETE  
 
Penetrations and openings shall be located  on structural drawings. Penetrations 
and openings larger than 6” shall have appropriate diagonal reinforcem ent around 
them. 
 

BE.2.7  ANCHOR BOLTS 
 
Provide headed anchor bolts, enclosed by two to three closely spaced ties around 
the bolt to prevent cracking and/or spalling of concrete. 
 

BE.2.8  SLAB ON GRADE 
 
Slab on grade floors in buildings shall be  a minimum of 5” thick with WWF 6x6- 
W2.9xW2.9 (m inimum reinforcing) for all academ ic, public use and service 
buildings. Excluding public use, m echanical, laundry and storage room s, slab on 
grade floors in residential or dorm itory buildings shall be a m inimum of 4” thick 
with WWF 6x6- W 1.4xW1.4 (minimum reinforcing). Those excluded uses shall 
comply with 5” thickness and reinforci ng stated above. Reinforcing top cover 
shall be 1” minimum and 2” maximum. 
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BE.10 SUPERSTRUCTURE 
 

BE.10.1 GEOTECHNICAL DESIGN; EARTH PRESSURE LATERAL LOADS 
 
BE.10.1.1 Building Frame Design:  Building f raming shall be designed to resist Earth 

Pressure Lateral Loads internally.  A ssumption shall be that the excavation 
support systems shall facilitate below grad e building construction, but in the long 
term m ay transf er partial or all Earth Pressure Lateral Loads to building f rame 
designed to resist it internally. 
 

BE.10.1.2 Global Stability: In situations of unbalanced Earth Pressure Lateral Loads 
against a building/structure, calculations  shall be perform ed to verify Global 
stability of excavation at critical stag es of construction, whether excavation 
support system s are used or not, and for the com pleted building/structure 
condition after final grading.   

 
BE.10.2 FLOOR AND ROOF CONSTRUCTION 

 
Structural framing for research laboratories, and other uses where instrumentation 
is sensitive to building vibration, shall be designed for resistance of vibration. The 
Basis of  Design Narrative shall establish vibration criteria in the Prelim inary 
Design to be reflected in structural calculations and construction details.  
 
Structures requiring design com patibility with m agnetically and electrically 
sensitive equipm ent in research and m edical f acilities shall be dem onstrated to 
have structural m aterials and technique s com patible with such identif ied or 
commonly used equipment. 

 
BE.10.3 BEARING CONNECTIONS 

 
 Use “N” Bearing Type Connections ( unless required otherwise) for fram ed 

connections with 2 bolts minimum. 
 

BE.20 EXTERIOR ENCLOSURE 
 

BE.20.1 EXTERIOR WALLS 
 

BE.20.1.1 General  
 
The use of m etal stud fram ing in brick ve neer exterior walls is not acceptable. 
Exceptions require approval premised on detailed information regarding moisture 
barriers and stainless steel anchorage. 
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BE.20.1.2 Brick Selection 
 
During the Preliminary Design phase, the Architect/Engineer shall select an 
acceptable brick, m ortar and joint too ling, approved by the Architect for the 
University as part of the agreed desi gn criteria, in context with the surrounding 
buildings and/or precinct. 
 
If fewer than three brick m anufacturers and/or m ortars are so selected, 
performance specifications for size, type  of brick, color, range, strength and 
permeability shall be used, citing as the basis of  design one or m ore 
manufacturer’s brick products. In like m anner the m ortar shall be selected and 
specified. 
 
The specifications shall require the contractor to erect one or m ore wall panels  
(4'-0" x 4' -0" m inimum or wall panel m ock up) of the selected and proposed 
bricks, and m ortar, including m asonry backup, wall ties, insulation and 
limestone/precast stone trim, etc., applicable to the project. The Architect, subject 
to overview of  the Architect f or the University, will approve the panel f or 
workmanship and conform ance with the a pproved selection of brick and m ortar. 
The Architect for the University shall be advised of the Architect’s decision prior 
to notification of the Contractor.  
 
Where the brick and/or m ortar is to m atch an existing brick, the specif ications 
shall indicate that m atching a predeterm ined existing 100 brick wall area 
delineated on site prior to issuing bid documents. 
 

BE.20.1.3 Brick Types 
 
Wood mold brick in standard and oversized  sizes shall be used on all University 
buildings. Wire cut brick shall in general be used f or all University of  Virginia 
College at Wise projects. 
 
Additions to existing buildings shall m atch the existing brick in size, color, 
texture and compressive strength.  
 

BE.20.1.4 Existing Brick 
 
Removal of existing brick for use on add itions or renovations shall be carefully 
executed to prevent cracks, splits, spawls and damage to the surface integrity of 
the units. 
 



 
                                                                                                    BE - BUILDING ENVELOPE 
 

 7

BE.20.1.5 Parapet Walls 
 
All parapet walls up to 3’-0” height above roofing shall be flashed from coping to 
roofing. The inside face of parapets exceeding 3’-0” height above roofing shall be 
brick faced or faced with an approved exterior m aterial other than exposed 
concrete masonry units. 
 

BE.20.1.6 Veneer Masonry 
 
Face brick and other m asonry veneers shall be backed with m asonry units. See 
BE.20.1.1. 
 
Cut stone, rough stone and slate shall be used only for trim , not as the basic wall 
material. 

 
BE.20.1.7 Masonry Thresholds 

 
Brick or stone thresholds in conjunction w ith metal thresholds shall rest entirely 
on the building foundation walls. 
 

BE.20.1.8 Mortar  
 
The Curator and Architect f or the Acad emical Village shall approve m ortars 
specified for Historic buildings. 
 
Color pigments where used shall be premixed. 
 

BE.20.1.9 Water Repellent Coatings 
 

 Water repellent coatings on above grade masonry shall not be used. 
 

BE.20.1.10 Masonry Accessories 
 
Water stops shall be built-in rubber type. 
 
Dovetail slots, and anchors shall be used for masonry veneer over concrete walls. 
 
Weep holes shall be rope wicks. 

 
BE.20.1.11 Cladding/Siding 

 
Metal clad buildings shall be used only f or utility type structures not located in 
the Historic District, Central Grounds, or in view from  publicly traveled streets 
and walkways, unless expressly approved by the Architect for the University. 
 
Wood siding is an acceptable material only in ancillary areas such as dormers. 
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BE.20.1.12 Flashing  
 

 All through wall flashing shall be 16-oz. m inimum copper or equivalent fabric 
coated copper.  Other metals or vinyl flashing shall not be used. 
 

  All coping flashing shall be through wall type. 
 

BE.20.1.13 Sealants, Caulking and Seals  
 

 Color and appearance are to be approved by the Architect for the University as 
part of the overall design review. 

 
BE.20.1.14 Portland Cement Plaster 

 
 Portland cement plaster stucco, with or w ithout aggregate, m ay be used for base 

and finish coats on masonry, roughened monolithic concrete, and metal lath.  It is 
often used over exterior columns at the University. 
 
It shall not be used over wood lath, fiberboard lath, gypsum  lath, gypsum  tile or 
other types of base coat. 
 

 Portland cem ent plaster shall be used  where hum idity, wetting and drying, and 
freezing and thawing is likely to occur. 
 

BE.20.2 EXTERIOR PAINTING 
 

BE.20.2.1 Exterior Color Standards 
 
White shall be used, with no exceptions, for all trim. 
 

 While the University respects the artistic  freedom  inherent in the architectural 
design process, it requires that all designers work within the traditional pattern 
that has evolved here since the early nineteenth century. 

   
 A color schedule f or all exterior m aterials shall be subm itted for approval by the 

Architect for the University. 
 

BE.20.2.2 Paint Removal 
 

 Paint removal by open f lame shall not be permitted. Where paint is removed by a 
heating process, a fire extinguisher must be available at the work site. 
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BE.20.2.3 Lead Based Paint Removal 
 
The location of existing lead paint shall be made known to the Architect/Engineer 
based upon a perform ed paint analysis  by the University. Many of the 
University’s older buildings have exterior lead based paint. W here the 
Architect/Engineer has technical cause or concern that lead paint exists on a 
project, the Project Manager shall be notified in writing. 
 

 Lead paint rem oval shall be coordina ted with the University Environm ental 
Health and Safety Office. 

 
BE.20.3 EXTERIOR WINDOWS  

 
BE.20.3.1 General  

 
 Metal windows and storefront shall have  therm al break fram es and insulating 

glass. 
 
Crank operators shall not be used on operable windows.  
 

 Aside from  the required use in the Hi storic District, the use of wood windows 
shall be approved by the Architect for the University and the Director of Facilities 
Planning and Construction 

 
BE.20.3.2 Glaz ing/Storm Sash 

 
 For all buildings, the use of double-glazi ng is required, with a vacuum  seal and 

low E glass. 
 

 In some renovations, the use of interior m ounted storm sash is acceptable.  W hen 
provided, interior storm  sash, or glazing, shall be hinged or otherwise readily 
accessible for window maintenance. 
 

BE.20.4 EXTERIOR DOORS  
 

BE.20.4.1 General  
 
All main entrance doors along accessible routes  shall be equipped with sensor or 
push button activated autom atic doors.  The location of push button activators 
shall be coordinated with the Fac ilities Managem ent Accessibility Manager 
through the Project Manager. Use of a m at activator, which has not been 
favorable, shall require approval of the Facilities Managem ent Accessibility 
Manager. Horton 7000 series that has proven to be reliable and easily m aintained 
should be one the required m anufacturers for com petitive bidding. Consultation 
with the Accessibility Manager m ay dete rmine other m anufacturers with which 
Facilities Management has had favorable experience. 
BE.20.4.1 (continued) 
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All doors shall have a minimum width of 3'-0" and a height of 7'-0". 
 
Plastic laminate exterior doors are not acceptable. 
 
All doors, hardware, hardware adjustm ent, closers, etc., shall provide for access 
and use by the physically disabled. 
 
See GR.5.3 CARD READER REQUIREMENTS. 

 
BE.20.4.2 Metal Doors And Frames 

 
Metal doors shall be insulated. 
 
Hollow metal doors shall have 16 gage faci ng skins, galvanized, 1 3/4-inch thick 
minimum. 
 
Hollow metal frames shall be 16 gage, galvanized and fully grouted. Knockdown 
frames are prohibited. 
 
Other metal door m aterials shall be anodi zed aluminum or stainless steel where 
warranted by aesthetic and budget considerations. 
 

BE.20.4.3 Wood Doors 
 
Solid core wood doors shall be five ply, 1¾-inch thick m inimum. Paneled wood 
doors shall be detailed and m anufactured to withstand weather exposure.  Use of 
paneled style door is restricted to the Historic District and existing buildings 
when it is in keeping with the establis hed architectural treatm ent and in new 
construction where specific approval by the Architect for the University has been 
given in the schematic or preliminary design process. 
 
Metal frames in conjunction with the approved use of wood exterior doors shall 
be used in all cases except in the Hist oric District, or where directed by the 
Architect f or the University and/or the Director of  Facilities Planning and 
Construction. 
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BE.30 ROOFING 
 

BE.30.1 ROOFING POLICY 
 
Where these guidelines are m ore restrictive than the Construction and 
Professional Services Manual (CPSM) or the Higher Education Capital Outlay 
Manual (HECOM) the Facilities Design Guidelines govern. W aivers premised on 
acceptable standards in the CPSM or HECOM, or for specific system s the 
Architect/Engineer professionally prefers, require approval by the Chief  Facilities 
Officer after review by the Facilities Pl anning and Construction Roof ing Project 
Manager. 
 
While the selection of a roofing system  relates to specific project requirem ents, 
consideration shall be given to the Univ ersity's maintenance of roofing system s 
using, on occasions, its own qualified pers onnel to repair or replace roofing and 
related components. 
 
No roof ing work shall be perm itted bef ore 8:00 a.m . within any student 
residential area. 
 
In addition to broad requirem ents for protection of building occupants and 
existing buildings and site im provements, roofing specifications shall require the 
contractor to take reasonable precautions  to protect building occupants from  
fumes and other hazards associated with the roofing work. 
 
Consultation with the Roofing Project Ma nager is required for new construction 
and replacem ent roofing. A broader “R OOFING POLICY” available from  the 
Roofing Project Manager provides insights to University concerns while 
addressing methods of procurem ent and/or  product specifications not applicable 
to Architect/Engineer designed projects for competitive bidding. 

 
BE.30.2 ROOFING SYSTEMS 
 

Design criteria for a visible roofing syst em are determ ined by the Architect for 
the University. Roofing system s for ne w construction or additions at the 
University of Virginia and at the Univers ity of Virginia College at Wise typically 
shall be sloped roofing systems.  
 
Obtain prim ary and secondary roofing a nd insulation m aterials from  the roof 
system m anufacturer to ensure a singl e source responsibility for entire roofing 
system. 
 
Minimum m anufacturer’s warranty period for low-slope roofing system s is 15-
year, no limit, full system warranty. 
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(BE.30.2 continued) 
Minimum manufacturer’s warranty for pre-formed metal panel roofing systems is 
20-year, non-prorated water tightness and finish warrantees. 
 
Minimum m anufacturer’s warranty for three-tab fiberglass or dim ensional 
shingles is 25-year warrantee. 
 
Low-rise roofing assemblies shall have a wind uplift rating of Class I-90. 
 

BE.30.2.1 Low -slope Membranes 
 

Where applicable to existing buildings or  so established by the design criteria, 
low-slope membrane roofing is governed by the following m aterial requirements 
unless otherwise approved by the Roofing Project Manager.  

 
 .1)  Ethylene Propylene Diene Monomer (EPDM) 

 
The University preferred low-slope syst em roofing is a black single-ply, 60-m il 
thickness fully adhered system . A reinforced m embrane is preferred and shall be 
used where there is high grease content of exhaust air at roof level 

 
A ballasted system is acceptable pending Facilities Management approval. Health 
Systems Physical Plant prohibits a ballasted system  f or University of  Virginia 
Health Systems facilities. Minimum requirements include 10-12 pounds of ballast 
per square foot, double-washed, rounded and smooth river gravel, with a diameter 
not to exceed 1½”. 
 
A mechanically fastened system is prohibited. 
 
.2)  Built-up Roofing 
 
Acceptable system  is coal tar bitum en, 4-ply m inimum system  with aggregate 
surfacing for use on heating plants or similar facilities. 
 
Use of  built-up roof ing on other f acilities requires specif ic approval by the 
Roofing Project Manager. 

   
.3)  Hybrid Roofing 

 
Where approved by the Roofing Project Manager, an acceptable system is a 4-ply 
asphalt built-up roof, with a granule surfaced modified bitumen cap sheet having 
a minimum cap sheet thickness of 150 mils. 
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BE.30.2.2 Steep-Slope Roofing 
 

Where applicable to existing buildings or  so established by the design criteria, 
steep-slope roofing is governed by the following m aterial requirem ents unless 
otherwise approved by the Roofing Project Manager. 
 
Exceptions to these material requirements may be applicable to structures listed in 
Category HP, HISTORIC PRESERVATION. 
 
.1)  Slate 
 
Slate shingles are com mon on the Grounds  of the University of Virginia, 
primarily because of m atching the signifi cance of the historic buildings on the 
Grounds and the basic long life of the material.  When designing an addition to an 
existing building or partially replacing sl ate roofing on an existing building that 
has slate shingles, new slate shall match the existing. 
 
Specify genuine unfading blue-black sl ate, ASTM C406, Grade S-1, of size, 
thickness, texture, exposure style, sh ape and color to m atch existing. Unless 
specifically established in design criteria,  new slate roofing shall be sim ilarly 
specified. All slate shall be hard, dense, sound, and rock punched for two nails.  
 
No cracked slate shall be used. No broken corners on covered ends shall be 
allowed. All exposed corners shall be partially  full. Slate used at the University is 
typically 3/8” thick nom inally, with f ace dim ensions of 10 inches wide by 16 
inches long. No corner break shall exceed ½” in either dim ension. Slates shall 
have the following physical properties:   
 
 Modulus of rupture:   9,000 psi per ASTM C120 
 Water absorption rate:   0.25% per ASTM C121 
 Depth of softening/acid resistance: 0.001 inches per ASTM C127 
 
60 m il, self-adhesive polym er-modified bituminous sheet ice and water barrier, 
with slip resistant m ineral granule surf ace, shall extend continuously from  outer 
edges of eaves and gutters to 30” m inimum beyond the line of the exterior wall 
below, 30” from  rake edges and roof penetrations, and 36” to both sides of 
valleys. Use 30-pound unperforated asphalt saturated roofing felt. 
 
Closed valleys are prohibited. 
 
New slate roofs shall be installed ove r ¾” tongue and groove, solid lum ber 
decking. Use of plywood as nailing deck is prohibited. 
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(BE..20.2.2 continued) 
.2) Metal 
 
Aluminum or steel architectural standi ng seam, manufactured roof panel system  
with Kynar finish. 
 
Copper, field-formed double-lock standing seam. 
 
Terne-coated stainless steel, field-formed double lock standing seam. 
 
.3) Shingles  

 
Excluding slate shingles, shingle roofs including wood shingles and shakes, are 
seldom used on University of Virginia or University of Virginia College at W ise 
projects. Exceptions include in-kind replacement of existing roofing. 
 
If determined by approved design criteria to  be applicable, three-tab fiberglass or 
dimensional shingles m ay be used. Any ot her type of shingle requires the added 
approval of the Roofing Project Manager. 
 

BE.30.2.3 Unacceptable Roofing Systems 
 
The following roofing systems are perm itted for use at the University only with 
the specific project approval of the Roofing Project Manager: 
 
• Sprayed-on polyurethane foam 
• Modified Bitum en system s, with th e exception of the hybrid system  in 

BE.30.2.1.3 
• TPO: Thermoplastic Olefin (polyolefin) 
• Cold applied roof systems 
• Roof systems that are torch applied 
• Protected Roof Membrane systems (PMR’s), also referred to as inverted roof 

assemblies 
 
Application of a new roofing system  over an existing system  (roof-overs) is not 
permitted. 
 

BE.30.2.4 Blocking and Miscellaneous Carpentry 
 

Oriented strand board (OSB) or particleboard shall be perm itted only with 
specific approval by the Roofing Project Manager. 
 
All wood blocking and panel materials shall be pressure preservative treated. 
 
Power-driven screw-type fasteners shall be used to fasten wood to wood, or wood 
to masonry. 
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BE.30.2.5 Insulation  
 
Specific project approval by the Roofing Project Manager is required for the use 
of the following: 
 
• Phenolic foam insulation 
• Organic fiberboard insulation, including use as tapered edges 
• Non-structural glass mat face, noncombustible, water resistant treated gypsum 

core panels in ballasted roof systems 
 
Maximum single board thickness for flat insulation shall be 2-inches. 
 
Polyisocyanurate board insulation shall have a nom inal average com pressible 
strength of 25 psi. Material provided sha ll be labeled to show com pliance with 
this requirement. 

 
Board insulation shall be installed with a minimum of two layers. The first layer 
shall be set with the long joints in a stra ight line and the eng joints staggered in 
running bond. Subsequent layers shall be applied in the sam e m anner with the 
joints staggered from  the first layer to prevent therm al bridging. Fit boards 
together with no gaps to achieve a complete thermal envelope. 
 
CFC’s (chlorinated fluorocarbons are pe rmitted in insulation blowing agent only 
with specific project approval by the Roofing Project Manager. 
 
Pull tests shall be required for all mechanical fasteners. Mechanical fasteners may 
be used for post-tensioned concrete decks or pre-stressed concrete panels subject 
to specific project approval by the Roofing Project Manager. 
 

BE.30.3 ROOF DRAINAGE, GUTTER AND DOWNSPOUTS 
 
All buildings shall have a positive means of conducting rainwater from the roof to 
an underground stormwater system.  
 
On sloped roofs, adequately sized and securely installed gutters and downspouts 
of m inimum 16 ga. copper shall be speci fied, unless otherwise established by 
Facilities Managem ent. A m inimum slope of  1/16 inch per f oot f or gutters is 
required.  A minimum of two downspouts for each drain area shall be provided. 
 
Downspouts shall be securely fastened to the vertical plane, em ptying into a cast 
iron boot at grade connected to a storm water system. 
 
Where a building is located near tree, down leader protective baskets shall be 
provided to keep leaves away from drain inlets in gutters. 
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BE.30.3 (continued) 
Built-in or concealed gutters are discour aged for new construction. W here used 
specific approval shall be in the established design criteria (see GENERAL 
REQUIREMENTS GR.3.6) or so am ended design criteria. Built-in m etal gutter 
liner shall be terne-coated stainless steel, non-m agnetic, with both sides coated 
with a minimum terne alloy. Minimum thickness shall be 0.015-inches (28 gage). 
Built-in gutter liners shall have ¾” wide  form ed expansion folds spaced every 
two linear feet prior to fabrication of gutter profile. 
 

BE.30.4 ROOF SPECIALTIES AND ACCESSORIES 
 
Metal flashing, counter flashing, cleats, drip  edges, exposed metal trim/ridge cap, 
cant strips and exposed metal valleys shall be: 
 
• Lead coated copper, 16 oz. (0.216-inch thick) unless otherwise indicated. 
 
Terne-coated stainless steel, non-m agnetic, sheet, both sides coated with a 
minimum terne alloy. Minim um thickness 0.015-inch thick (28 gage) unless 
otherwise indicated. 
 
Copper sheet m etal shall be used for in flashing, scuppers, and eyebrow roof 
vents. 
 
Snow guards are required for all roofs with  a slope of 6 in 12 or greater and over 
all entrances regardless of slope. A m inimum of three staggered rows is required. 
Snow guards shall be copper, stainless steel or bronze, butterfly type. W ire snow 
guards are acceptable only with specific pr oject approval by the Roofing Project 
Manager. 
 

 Built-in reglets shall be used f or all wa ll-flashing terminations.  Surf ace applied 
reglets shall only be used on existing buildings where installation of  built-in 
reglets is not possible. 
 

  Solder all non-expansion joints in metal work. 
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BE.40 ROOF EQUIPMENT AND OPENINGS 
 
BE.40.1 ROOFTOP EQUIPMENT 
 

See GENERAL REQUIREMENTS, GR.5.5 Building System s Access and 
Equipment. 
 
Abandoned equipment shall be rem oved and the decking repaired on re-roofing 
projects. 
 
Where rooftop equipm ent is utilized the clearance under rooftop equipm ent and 
horizontal supporting m embers shall be 18-inches for equipm ent up to 24-inches 
wide, and 24-inches for equipm ent over 24-inches in width. Supports shall be 
mounted and fastened to structural deck or framing, not insulation. 
 
Use of sleepers for rooftop equipment is prohibited. 
 
Equipment curbs shall not be placed in drainage valleys. Crickets shall be 
installed on upslope sides of equipment curbs. 
 

BE.40.2 ROOF HATCHES 
 

Where roof hatches are used, they shall be  insulated and lockable.  Roof hatches 
shall feature therm al breaks. See GENERAL REQUIREMENTS, GR.5.5 
Building Systems Access and Equipment. 
 

BE.40.3 SKYLIGHT STRUCTURES/CLERESTORY WINDOWS 
   

The use of skylight structures, unit s kylights and clerestory windows shall be 
approved as part of the schem atic or preliminary design process. University 
approvals include the Architect for the University and/or the Director of Facilities 
Planning and Construction. 
 
When approved, skylights shall have exte rior grills or guards to provide f all 
protection. 
 
Drawings and specifications for skylight s or clerestory windows shall indicate 
dimensioning, flashing, sealants, gaskets, joints and other quality criteria intended 
to prevent leaks and m inimize maintenance. All skylights shall have a m inimum 
5" high curb on sloped roofs; 12” on flat roofs. 
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INT.1 GENERAL INFORMATION 
 

INT.1.1 DESIGN CRITERIA 
 

In general, building entrances, lobbies  and significant public areas require 
design input and approval by the Architect  for the University, coordinated by 
the University Project Manager. Th e Architect for the University m ay 
designate other building areas to be included. 
 
Materials, finishes and colors shall be recom mended by the Architect/ 
Engineer, with the involvem ent of th e Requester and/or Building Com mittee 
and, when required, the Architect for the University. Exceptions to criteria 
found in these Facilities Design Guidelines require approval of the Chief 
Facilities Officer prem ised upon a De terminations and Findings Report 
coordinated by the Project Manager. 
 
As a public university, extravagant and/or higher maintenance interior finishes 
are discouraged. Areas likely to rem ain in the sam e use for ten (10) or m ore 
years require durable, lower maintenance finishes. 
 

INT.1.2 FINISH CRITERIA 
 
Interior flooring, wall covering and ceilings shall be selected from  
manufacturer’s standard m aterial selection. Custom  m aterial selections are 
prohibited, irrespective of  initial lower costs resulting f rom signif icant 
quantities. Future replacem ent or m atching m aterials are an unnecessary 
premium in cost. 
 

INT.10 INTERIOR CONSTRUCTION 
  
INT.10.1 PARTITIONS  

  
INT.10.1.1 General 

 
Metal stud or m asonry partitions shall be used for all non-bearing partitions. 
Metal stud minimum thickness for partitioning shall be 20 ga., 16” on center. 
Spacing 24” on center m ay be used only where determined partitions will be 
minimally loaded (no shelves or cabinets planned or likely).  
 
Demountable partitions are prohibited. 
 
Accordion folding partitions are prohibited. 
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INT.10.1.2 Fire Rated Assemblies and Fire Stopping 
 
Fire rated assem blies, with approved independent testing agency num bers, 
shall be indicated on architectural drawings for prelim inary design and 
construction docum ents. The fire rated assem bly of fire stopping m aterials 
shall be indicated on all construction documents drawing details. 
 
The Architect/Engineer shall notify the Project Manager of non-com pliant or 
omitted fire stopping encountered during renovation field investigations or 
construction. The Architect/Engineer sha ll incorporate into specifications the 
requirement that the Contractor shall notify the Construction Manager, or 
Inspector, and/or the Project Manage r of non-com pliant or om itted fire 
stopping encountered during construction. The intent of this is that such 
materials shall be installed or replaced  in com pliance with current building 
code requirements or code requirements in effect during initial construction. 

 
Specifications shall include requirements for closing all openings in fire rated 
assemblies at the close of work each day. 

 
INT.10.1.3 Moveable Partitions 

 
The University of Virginia utilizes established contracts for the design, 
purchase and installation of  moveable (open of fice) partitions and associated 
components. The Architect/Engineer sha ll review the vendor’s drawings and 
specifications for coordination and in terface with electrical system s and 
incorporate the system design into the Contract Documents. 

 
INT.10.1.4 Glaz ing 

 
Glazing f or interior partitions shall have a m inimum thickness of  1/4". 
Glazing in interior partitions which are 7' -0"' or less above the finished floor 
shall be tempered glass. 
 
Cross rails are required in glazed partitions at handrail height.  
 
Glass specified to have Underwriter' s Laboratory (UL) Listing shall have the 
label left on the glass. The University will rem ove the labels after acceptance 
of the building or renovation. 
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INT.10.2 INTERIOR DOORS 
 

INT.10.2.1 General 
 
All doors shall have a m inimum width of 3'-0" and minimum height of 7"-0". 
All wood doors shall be five plies, so lid core with a m inimum thickness of 
1¾”. Specifications shall call for lifetime warranty of wood doors. 
 
All metal door frames shall be welded construction. 
 
Clear glazed vision panels shall be used in all classroom and stair doors. 
 
Due to higher m aintenance and replacement costs, bifolding, folding doors or 
folding grilles are prohibited. 
 
Hollow core wood doors and plastic laminated doors are prohibited. 
 
Pocket doors are prohibited. 
 

INT.10.2.2 Locksets 
 
The University, with the exception of the Housing Division, which uses a Best 
7-pin system, utilizes a Corbin Great-G reat-Great Grand Master 7-pin keying 
system. Corbin or Best shall m anufacture all cylinders and cores accordingly. 
The core must be 7-pin and removable.  
 
Facilities Managem ent or Housing Division lockshop personnel shall 
accomplish the procurem ent, keying and installation of cylinders and cores. 
Construction cores may be installed by the Contractor during construction, but 
will be removed prior to beneficial occupancy. 

 
Locksets shall be extra heavy duty, manufactured by Corbin/ Russwin, Best or 
Yale. All interior locksets shall have  lever handles with rem ovable core 
mortised locks in the Corbin ML2200 series, LWA Design and C-7 Keyway, 
or similar designs in Best and Yale. 
 
All panic devices shall be heavy-duty push bar type capable of accepting a 
Corbin 7-pin cylinder and core (Bes t 7-pin cylinder and core in housing 
projects), through bolted with sex bo lts where possible, m anufactured by 
Corbin/ Russwin, Sargent or Von Duprin. 
 
Hardware finish shall be Builder’s  Hardware Manufacturing Association 
(BHMA) 630. 
 
Push button com bination locksets or sim ilar types of security hardware m ay 
be authorized where required by program .  Such locks, when authorized by 
the Project Manager, shall have an override keyed to the University’s system. 
INT.2.2 (continued) 
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Use of com bination door locks requires approval by the Facilities 
Management Locksm ith (Academ ic f acilities), Director of  Health System s 
Physical Plant (Health System s facilities), and the University Departm ent of  
Police. Use of combination locks otherwise is prohibited. 
 
See GENERAL REQUIREMENTS, GR.5.3 Card reader Requirem ents for 
major entrances. 
 

INT.10.2.3 Closers 
 
All door closers shall be of the heavy-duty type, of cast iron bodies, and 
having at least a 10-year warranty. Al uminum bodies are prohibited. Closers 
shall be mounted to doors with through-bolts. 
 
Floor closers are prohibited. 
 
The use of concealed overhead closers must be authorized on a project-by-
project basis. 
 

INT.10.2.4 Stops 
 
Intermediate steel plates or channel reinforcem ent shall back knob bum pers 
mounted on drywall construction. 
 
Floor stops shall not be used. 
 

INT.10.2.5 Hinges 
 
Doors wider than 3'-0" or which have closers shall have ball bearing hinges. 
 
The use of floor pivot hinges is prohib ited due to associated m aintenance and 
replacement costs.  

 
INT.10.2.6 Kick Plates 
 

Doors subject to abuse by equipm ent associated with building f unction shall 
have kick plates. Consultation with Health System s Physical Plant is 
warranted in patient care facilities. 

 
INT.10.3 INTERIOR SPECIALTIES 

 
See GENERAL REQUIREMENTS, GR.5.6, Custodial Rooms and Supply 
Storage Rooms. 
See GENERAL REQUIREMENTS, GR.5.7, Recycling Rooms. 
See GENERAL REQUIREMENTS, GR.5.8, Plaques. 
 

INT.10.3.1 Fire Extinguisher Cabinets and Extinguishers 
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Fire extinguisher cabinets shall be in corporated into all projects where 
required by code, sized for the required extinguisher. Specifications shall state 
the required extinguisher type and size. Extinguishers shall be University    
provided and installed. 
 

INT.10.3.2 Interior Signage 
 
Interior signage shall be provided by contract or by Facilities Managem ent 
personnel as directed by the Project Manager. The Project Manager shall 
provide the Architect/Engineer, or the Interior Designer/Signage Consultant, 
the established University of  Virginia  interior signage standards. Signage 
criteria varies depending on location, such as University academ ic Grounds, 
Health System s (Hospital and Medical School) facilities, University of 
Virginia College at Wise, Mountain Lake, Blandy Farm, or other.  
 
Application of  existing standards enables Facilities Managem ent to f abricate 
and install interior signage during the lifespan of buildings. 
 
Wall m ounted directories are require d for new buildings, additions and 
renovated structures (where existing directories are not adaptable). 
 

INT.10.3.3 Toilet and Bath Accessories 
 
The Architect/Engineer in consultati on with the Project Manager shall 
consider the established practices of  Facilities Operations, Health System  
Physical Plant, or Student Housing Division in the selection of soap 
dispensers, paper towel dispensers, and toilet paper holders  
 

INT.10.3.3.1 Soap Dispensers.  
 
Provide not less than one soap dispenser per two lavatories in each restroom.  

 
INT.10.3.3.2 Mirrors 

 
Provide a 3 inch minimum width metal shelf above all lavatories not mounted 
above a countertop, finished to match adjacent accessory trim , and 
approximately 18 inches in length. The shelf may be integral with mirror. 
 
Mirrors shall be specified with a m inimum ten-year warranty against silver 
spoilage. 
 

INT.10.3.3.3 Waste Receptacles 
 
Provide built-in waste receptacles with  a m inimum capacity of 18 gallons in 
all toilets having more than one lavatory. 
 

INT.10.3.3.4 Toilet Tissue Dispensers 
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Provide a two-roll tissue dispenser or  single jum bo-roll dispenser at each 
water closet. Single jum bo-roll dispen sers are prohibited for locations 
intended for use by the physically disabled. 
 

INT.10.3.3.5 Sanitary Napkins 
 
The University does not provide sanitary napkin dispensers. Sanitary napkin 
disposals shall be provided in all women’s toilet stalls. 
 

INT.10.3.4 Toilet Partitions 
 
Steel, ASTM A424, Type I, com mercial quality overhead braced toilet 
partitions are required. Alternative m aterials (stainless steel, plastic lam inate, 
marble and high-density polymer resin) are to be approved through the Project 
Manager prior to the submission of the preliminary design for review. 
 
Excluding accessible stalls, m inimum toilet stall dimensions shall be 2'  - 11” 
in clear width and 4’- 11” in clear length. 
 
Exposed particleboard or wood toilet partitions are prohibited. 
 

INT.10.3.5 Wall and Corner Guards 
 
Wall and corner guards are required in corridors and other areas where service 
carts, moveable equipment, hospital patient stretchers or beds, and such 
similar equipment will typically be used. 
 

INT.10.3.6 Chalkboards  
 
Use chalkboards of either 1/4 to 3/8 inch natural slate or laminated porcelain 
enameled steel with butted panels. 
 
All chalkboards will have trim and full width chalk trays, two-inch tack strip 
with map rails as an integral part of the chalkboard assembly head trim in all 
classrooms. Include accessories for map rail use. 
 

INT.10.3.7 Wardrobes, Lockers and Coat Closets 
 
The University Housing Division provi des manufactured wood wardrobes for 
student housing rooms.  
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INT.10.3.7 (continued) 
The Architect/Engineer shall determ ine with the Project Manager, when 
applicable, the responsibilities of the Cont ractor to be incorporated in the 
construction docum ents. This m ay include assignm ent of the contract or 
coordination of the installation by others.  
 
Provide coat racks, hat racks or hooks in all classroom , office and clinical 
facility buildings, including provisions for accessibility by physically disabled 
persons. 

   
INT.10.3.8 Cubicle Curtains 

 
University of Virginia Health Sciences Center may utilize separate contract(s) 
for purchasing cubicle curtains. The Ar chitect/Engineer must incorporate the 
products from the selected vendor(s) into the project design. 
 
The Architect/Engineer shall determ ine, with the Project Manager, the 
responsibilities of the Contractor to be  incorporated in the construction 
documents. This m ay include assignm ent of the contract or coordination of 
the installation by others. 
 

INT.20 STAIRWAYS  
 

See BUILDING SERVICES, BSRV.40.2.3, Standpipe and Hose Systems 
 

INT.20.1 RISER AND TREAD CONSTRUCTION 
 
All stairs that are not a m eans of eg ress shall be constructed to the sam e 
criteria as a means of egress stair.  
 
In addition to code requirements stair riser and tread dim ensions shall comply 
with recognized professional practice for proportioning. 
 

INT.30 INTERIOR FINISHES 
 

INT.30.1 WALL FINISHES 
  

INT.30.1.1 Gypsum Board 
 
The minimum single layer thickness shall be 5/8-inch for walls. 
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INT.30.1.2 Paint Selection and Color 
 
Paint for walls shall be satin and trim  shall be semigloss. Other paint finishes 
require documented University approval through the Project Manager. Paint 
selections are to be made during the design process. 
 
To insure econom ical repainting in the future, all interior classroom , office, 
corridor or other routine working spaces  shall be painted with off white 
colors. W hile Facilities Managem ent doe s not stock prem ixed paint, the 
Project Manager will provide represen tative of f white colors intended to 
permit renovation painting with two, or less, coats. 
 

INT.30.1.3 Wall Coverings 
 
Wall coverings with textures capable of harboring dirt and/or organic 
contamination are prohibited in Health Systems (patient care) facilities. 
 
Additional materials are to be turned  over to Facilities Managem ent through 
the Construction Manager, specif y f ive percent quantities, in whole rolls, of  
wall covering materials for each project in which they are used. 
 
Where vinyl coated wall coverings are used, the fol lowing wei ghts are m inimum 
requirements: 
• Light weight wall coverings (12 to 16 oz  per square yard) in areas of light 

traffic or areas which are norm ally out of reach, where it replaces paint to 
eliminate maintenance. 

• Medium weight (14 to 20 oz. per square yard) for areas with average 
traffic (offices, reception areas, hospital rooms and dining rooms).  

• Heavy weight (24 to 32 oz per s quare yard) for areas (corridors, 
classrooms, gym nasiums and service ar eas) where there is heavy traffic 
and hard wear. 

 
Where intended to match existing wall coverings, the extent of demolition and 
installation shall be clearly shown in the plans and specifications. 
 

INT.30.2  FLOOR FINISHES 
 

INT.30.2.1 Concrete Floor 
 
All exposed concrete floors shall be sealed. 
 

INT.30.2.2 Ceramic Tile 
 
Ceramic tile floor and base shall be used in restroom s and showers; with non-
slip floor surfacing. Detailing shall m inimize moisture penetration to concrete 
substrate. 
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INT.30.2.2 (continued) 
Cement backer board shall be used in all m etal stud partition system s. 
Detailing shall minimize moisture penetration to substrate and/or metal studs. 
 

INT.30.2.3 Quarry Tile 
 
Quarry tile floor and base shall be used in laundries and food preparation 
areas and shall have integral non-ferrous non-slip surfacing. 
 

INT.30.2.4 Hardw ood Flooring 
 
Hardwood flooring, excluding athle tic flooring, requires Facilities 
Management approval coordinated by the Project Manager on a project-by-
project basis. W hen used, weather protected entrances shall prevent water 
damages to hardwood flooring. 
 
When approved for use over a concrete slab, a moisture barrier is required. 
 

INT.30.2.5 Resilient Flooring 
 
Resilient tile f looring shall be 12 inch by 12-inch vinyl com position tile, of  
homogeneous solid composition, with a minimum thickness of 1/8 inch. 
 
Sheet flooring shall be vinyl, of hom ogeneous though com position, 
commercially graded flooring, with a minimum thickness of 1/8 inch. 
 
The Facilities Managem ent Building Se rvices Division provides the f inal 
floor finishing. Coordinate thr ough the Project Manager regarding 
requirements to be incorporated into the construction documents. 
 

INT.30.2.6 Resilient Base 
 
The standard resilient base in University f acilities is a heavy-duty vinyl or 
rubber base with a m inimum height of 4 inches. For areas subject to heavy-
wheeled equipm ent traffic or frequent m aintenance buffing equipm ent, the 
minimum height shall be 6 inches. 
 
Outside corners shall be specified as premolded. 
 

INT.30.2.7 Carpet 
 
The use of separate padding under carpet is prohibited except when 
authorized by Facilities Management. 
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(INT.30.2.7 continued) 
For compliance with building code requirements and inspection procedures of 
the State Fire Marshal, specify that c ontractor shall provide at the tim e of 
inspection a test report by an appr oved agency indicating the specific 
manufacturer’s carpet m eets critical radiant flux lim itations, the shipping 
papers for the installed carpet, and a signed confirmation by the manufacturer 
that the carpet installed matches that tested.  
 

INT.30.3 CEILING FINISHES 
 

INT.30.3.1 General 
 
Access to all utilities above the ceiling sh all be provided regardless of ceiling 
type used. Access panels shall be shown on the Contract Documents. 
 
The Architect/Engineer shall provide clear requirem ents in the plans and 
specifications for the proper reinforcem ent and support of lighting fixtures 
and access panels in finished ceilings. 
 

INT.30.3.2 Suspended Acoustical Tile 
 
The use of fire rated ceiling/floor assemblies requiring hold-down clips is 
prohibited unless there is no other reas onable, economical solution to achieve 
the required assembly rating. 
 
The use of  2’ x 2’ acoustical tile syst ems is discouraged in areas where not 
essential for architectural appearance, such as in storage room s and other 
rooms not subject to general public use. Use of 2’ x 2’ ceiling grid should not 
be presumed without consideration of  less expensive system s including light 
fixture selections. 
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BSRV.1 GENERAL 
 

BSRV.1.1 INTRODUCTION  
 
Heating ventilation and air conditioning ( hvac) equipm ent, electrical system s, 
elevator systems, and building equipm ent, such as kitchen equipm ent, associated 
with new and renovation construction ar e energy consum ption costs throughout 
the lifespan of a building. Unless demonstrated to not be cost effective in terms of 
initial cost and recovery of cost in reducing energy consumption, EPA energy star 
equipment is to be provided, including hv ac equipm ent, electrical transform ers 
and m otors, refrigeration and food service equipm ent, and other energy 
consuming equipment operating continuously or for an extended time.  
 

BSRV.1.2 CONNECTIONS TO MECH ANICAL, ELECTRICAL AND CIVIL 
UTILITIES 
 
All utilities to a proposed building site are to be furnished from  University central 
distribution systems, unless either unavaila ble or dem onstrated to be im practical 
in term s of  design or cost. Facilities Managem ent m ay determ ine that system s 
designs shall accom modate developm ent of  new or future central distribution 
systems subject to available funds or  potential supplem ental funds. Utilities not 
available or impractical from central distribution systems must be generated at the 
proposed building.  
 
All heating water, steam , and condensate mains shall be run in tunnels. Tunnels 
shall be 5’ x 6’ if pipes are run only on one  side or 6’ x 6’ if pipes are run on both 
sides. Tunnel structure shall be designe d for HS 20 traffic. Consult Facilities 
Management Utilities Departm ent for access requirem ents.  Only hot water 
branches to individual buildings m ay be direct buried, with docum ented approval 
by the Chief Facilities Officer and, when de termined applicable, the Director of 
Engineering and Buildings as coordinated through the Project Manager. 
 
Specifications shall include requirem ents that  alterations or connections to any 
University dom estic water, steam , hot wa ter, chilled water, sanitary, storm , 
electrical, plumbing, fire protection, gas, compressed air, vacuum, medical gases, 
energy management systems, and exterior  utilities, both distribution and internal, 
shall be coordinated with Facilities Management Utilities Department through the 
Project Manager. 
 
For system s serving a building area great er than a renovation project area, or 
affecting other occupied f acilities, specif ications shall require that Facilities 
Operations (Health System  Physical Plant f or the University of  Virginia Health 
Systems) be notified through the Construction Manager not less than ten working 
days before such system s may be affected. See GENERAL REQUIREMENTS, 
GR.10.11 Utility and Building System Outages. 
 
 



                                                            BSRV – BUILDING SERVICES 
 

 6

BSRV.1.2 (continued) 
Domestic and hydronic pipe shall not be installed in or under concrete slabs on 
grade, except where necessitated by building entrances or under sidewalks. 
   
Shut off valves are required at the m ain service entrance into buildings and on 
each floor at take-offs from all vertical risers. 
 
Spaces designated as unfinished in new construction shall have plumbing, HVAC 
and electrical utilities stubbed into them  so that when they are finished in the 
future no demolition is required in the space and outside of it to provide utilities. 
 

BSRV.1.3 METERING UTILITIES 
 
All utilities shall be m etered and should be connected to building autom ation 
systems to be monitored and totaled at the Systems Control Center.  
 
All buildings shall be m etered individually. W here rem ote totaling by System s 
Control Center is not f easible, a separate local BTU m eter shall be installed. The 
A/E shall specif y f low m eters used to calculate BTU’s, or other utility 
consumption, for the particular installa tion after consulting with the Facilities 
Management Utilities Department as coordinated by the Project Manager. 
 
a Revenue chilled water flow meters shall be combination wide beam 
transit-time ultrasonic and Doppler, thermal energy meter package. Meters shall 
have energy function and shall have the following outputs which are compatible 
with the University DDC system; two temperature, flow, instantaneous BTU/hr, 
and pulse cumulative BTU. These meters shall have 10 unobstructed pipe 
diameters of straight pipe up stream and 5 pipe diameters down stream. 
 
b Heating Hot water flow meters shall be the same as used for chilled water. 
 
c Steam flow meters shall be inline variable area orifice type. These meters 
shall have 10 unobstructed pipe diameters of straight pipe up stream and 5 pipe 
diameters down stream. 
 
d  Where Utilities Department requires a condensate flow meter, a turbine 
type shall be used. Condensate meters shall be located so that there will be no air 
or uncondensed steam will pass through. 
 
e All revenue meters shall have diagnostics. 
 
f The outputs from all revenue meters shall be included on the DDC points 
list. 
 
g Revenue meters shall be installed by a manufacturer’s trained and 
authorized representative. 
 
BSRV.1.3 (continued) 
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Provide adequate straight pipe, without  tees or any other fittings, up and down 
stream of flow meter.  
 
Taps shall be provided to measure flow rate (GPM) at each pump and at each heat 
exchanger, however, circuit setters shall not  be used on variable volum e systems.  
Wells for thermometers shall be provided before and after each heat exchanger. 
 
All m eters shall be installed and opera tional prior to connection to utilities.  
Accuracy of m eters shall be verifie d, and corrected, if necessary, within 10 
working days of connection to utilities. 
 
See BUILDING SERVICES BSRV.20.1.2, Domestic Water Metering. 
See BUILDING SERVICES BSRV.50.2.4, Electric Metering. 
 

BSRV.1.4 AESTHETIC CONCERNS 
 
All mechanical and electrical equipm ent and utilities shall be concealed, both on 
the interior and exterior of buildings , except in m echanical room s and in 
laboratories that do not have suspended ceilings. 
 

BSRV.1.5  IDENTIFICATION 
 
All piping and equipment in mechanical equipment rooms and central plants shall 
be completely painted according to the “Scheme for the Identification of Piping 
Systems”, ANSI A13.1 and the “ Safety Code Color for Marking Physical 
Hazards”, ANSI Z53.1, latest revisions. 
 
All piping in buildings shall be identif ied by m eans of alphabetical stencils and 
color codes, showing contents of the piping and the direction of flow. Piping shall 
be identified at 30’ intervals, on both sides of penetrations through walls and 
floors, and at each directional change.  
 
All valves shall also be identif ied with stamped brass tags or discs secured with 
non-ferrous beaded chain. Value num bers shall be engraved or stam ped as large 
as possible on tags (1 inch by 2 inches) or  discs (1.25 inch diam eter) attached to 
the valves by 10-gauge brass "s" hooks. Provided a fram ed valve schedule in 
mechanical rooms. 
 
All motor driven equipment, HVAC components, and major electrical boxes shall 
be individually num bered on the drawings  by the Architect/Engineer and have 
corresponding number plates on the equipment.   (Example:  For unit heaters, use 
UH-1, UH-2, etc., even though both units ar e of the sam e size and type.) All 
designations shall be integrated w ith and distinguished from  existing 
designations. 
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BSRV.1.5 (continued) 
The construction docum ents shall require the Contractor to color identif y all 
equipment using the num bering system shown on the drawings with a color that 
contrasts with the equipm ent finish.  In finished areas, identif ication shall be 
located on the inside surfaces of access doors; in unfinished areas, on outside 
surfaces.  Tags may be used where preferred, and permanently attached. 
 
Sprinkler control valves located above su spended ceilings shall be m arked with a 
red thumbtack on the ceiling panel. 
 
See BUILDING SERVICES BSRV.50.2.1, for additional electrical identif ication 
requirements. 
 

BSRV.1.6 HAZARDOUS MATERIALS AND FUME HOODS 
 
See GENERAL REQUIREMENTS GR.3.18.  
 

BSRV.1.7  SOUND PRESSURE LEVEL REQUIREMENTS 
 
Sound pressure levels around exterior m echanical and electrical equipm ent shall 
not exceed the lim its set forth in the City  of Charlottesville Noise Ordinance, or 
the dbA/time limitations set forth in the Occupational Noise Exposure/Hearing 
Conservation Amendment  latest edition.  The Project Manager shall direct 
questions regarding the Occupational Noise Exposure/Hearing Conservation 
Amendment to the University’s Office of Environmental Health and Safety. 
 
When placing noise-generating equipm ent, the Architect/Engineer shall consider 
uses of surrounding spaces that m ay di ctate sound levels lower than those 
specified above. 

 
BSRV.1.8 VIBRATION AND SOUND ISOLATION REQUIREMENTS 

 
Mechanical and electrical equipm ent, a ssociated piping and ductwork shall be 
mounted on vibration isolators to m inimize transmission of vibration and noise to 
the building structure or spaces.   All motors over five horsepower must be solidly 
attached to a base com mon with the driv en unit to minimize alignment problems.  
Solid sheaves and band belts shall be us ed to m inimize vibration in m ultiple V-
belt driven equipment. 
 
All rotating equipm ent shall be balanced, both statically and dynam ically.  The 
structure supporting the equipm ent shall not  have any natural frequencies within 
plus or minus 20 percent of the normal operating speeds. 
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BSRV1.8 (continued) 
The equipment, while operating, shall not exceed a self-excited radial vibration 
velocity of 0.10 inch per second, or an ax ial vibration velocity of 0.05 inch per 
second, when measured with a vibration meter. 
 
Vibration test pickups shall be placed on bearing caps in the horizontal, vertical 
and axial directions, or on equipm ent mounting feet if the bearing caps are 
concealed. 
 
Walls and floors enclosing m echanical room s adjoining occupied spaces shall 
have a sound transm ission factor of 10 deci bels, or greater, above the determ ined 
or probable airborne noise level of operati ng equipment.  In no such applications 
shall the rating be less than a 55-decibel STC. 
 

BSRV.1.9 CUSTODIAL ROOMS 
 
Valves, electric panels or equipm ent, thermostats, terminal boards for telephone, 
data or other low voltage equipment, etc. shall not be placed in custodial rooms. 
 
See GENERAL REQUIREMENTS GR.5.6, Custodial Room s for other 
requirements. 

 
BSRV.1.10 OPERATIONS AND MAINTENANCE MANUALS 
 
 See GENERAL REQUIREMENTS GR.11.4, Operating and Maintenance 

Manuals 
 

BSRV.1.11 COMMISSIONING  
 
All m echanical, plum bing, electrical a nd fire protection system s shall be 
commissioned per the below requirem ents. Facilities Managem ent shall be the 
Commissioning Authority. The Architec t/Engineer shall include in the 
specifications the com missioning procedures, requirem ents and schedules for the 
construction-phase through the end of the project. The procedures shall have a 
level of detail appropriate for the size and complexity of the building systems. 
 

BSRV.1.11.1 Design Phase: 
 
During predesign or schem atic desi gn and prelim inary design, develop 
mechanical and electrical system s design criteria in consultation with Facilities 
Management personnel responsible for the operation and m aintenance of 
buildings system s. Such personnel incl ude representatives of Utilities/System s 
Control, Operations (Health System s Phys ical Plant f or University of  Virginia 
Health System s), and corresponding Facilities Managem ent Review Unit 
professional disciplines. 
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BSRV.1.11.1 (continued) 
Unless established on a project basi s, there are no special com missioning 
requirements beyond the design and review  requirem ents of Chapter 8 of the 
Higher Education Capital Outlay Manual or  Chapter 8 of the Com monwealth of 
Virginia Construction and Professional Services Manual. 
 
Specify airflow measuring requirements where applicable under BSRV.1.11.2.  
 

BSRV.1.11.2 Submittal Review and Construction Phases 
 
A pre-installation m eeting shall be held  to review coordination drawings and 
submittals. Mechanical pre-installation m eeting shall include all Division 15 and 
Division 17 trades. See GENERAL REQUIREMENTS, GR.10.16 Preinstallation 
Conferences.  
 
For renovation projects where ductwork is m odified, the Architect/Engineer shall 
identify and location(s) for the contractor  to m easure airf low(s) prior to any 
demolition. The contractor shall be require d to report the identified airflow(s) 
before commencing any HVAC dem olition. The intent of this requirem ent is to 
identify existing capacities that m ay be critical to achieve design and/or code 
requirements. 
 
Verify that submittals for all cooling coils specify a return water temperature of at 
least 62 degrees F. During construction special attention shall be given to item s 
that cannot be easily corrected after construction com pletion. This includes but is 
not limited to locations of plum bing cleanouts, adequate m aintenance access for 
equipment, adequate straight pipe up and down stream  of flow m eters, proper 
connection to supply and return piping, and code required clearances above and 
around electrical panels.  There are no other special commissioning requirements 
in this phase. 
 

BSRV.1.11.3 Startup and Close Out Phase 
 
All specif ied tests will be witnessed by representatives of  the appropriate 
(sub)contractor, equipm ent m anufacturer’s representative, Consulting Engineer; 
and Facilities Managem ent (including designated personnel from  Facilities 
Planning and Construction, Operations or  Health System s Physical Plant, 
Utilities, and the Facilities Management Review Unit.  
 
The Architect/Engineer (A/E) through th e Project Manager shall schedule all 
commissioning activities no less than two (2) weeks in advance. The 
Architect/Engineer shall certify and doc ument that all com missioning tests and 
activities have been successfully com pleted, and that the HVAC system s are 
functioning in accordance with the contract documents. 
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BSRV.1.11.3 (continued) 
Specifications shall stipulate that until commissioning is satisfactorily completed: 
• No heating, ventilation and air conditioning system will be accepted. 
• No warranty period starting date on equipment will be established. 
 
All heating, ventilation and air conditioning system s shall be com missioned per 
the following requirements prior to trai ning owner’s operations and m aintenance 
personnel: 
 
• Point-To-Point (PTP) tests will be perf ormed on all sensors and outputs prior 
to testing and balancing and Functional Performance Tests. All dam per linkages 
will be run through their full travel as pa rt of PTP testing. All rem ote duct and 
hydronic sensors shall be located and teste d. All PTP tests on zone controls shall 
be done before ceiling tiles are installed. Graphics, alarm s, trends, etc. on the 
University Systems Control computers shall be verified.  
• All m otors shall be checked for prope r lubrication, drive rotation and belt 
tension. 
• Functional Performance Tests shall be done on all freezestat controls with fan 
switch in autom atic, hand, and bypass pos ition. Functional Perform ance Testing 
shall be as stated in section 8.16 of the Higher Education Capital Outlay Manual 
(HECOM) or section 816.0 of the Com monwealth of Virginia Construction and 
Professional Services Manual (CPSM). 
•    In vivarium, laboratories with high safety levels, and other spaces as specified, 
differential airflows and proper pressurization shall be verified. 
• Witness tests shall be perform ed on all devices that require m aintenance 
including but not lim ited to, f ilters, dam pers and m otors, control valves and 
motors, reheat coils, and condensate drain pans and traps. 
• Furred in or enclosed equipm ent shall be inspected before being concealed. 
All inform ation required for record docum ents and O&M m anuals shall be 
verified. 
• Cooling coil condensate drain pans a nd traps shall be checked for proper 
drainage. In all air handling units and all fan coil units above ceilings pour a 
sufficient quantity of water into the drain pan to verify proper drainage. 
• Sound levels of all exterior fans shall be measured. 
 
Plumbing systems shall be commissioned as follows: 
• Back flow preventers shall be checked for code compliance and a certification 
report shall be subm itted to the Univers ity Project m anager. Plumbing cleanouts 
shall be checked for required maintenance access. 
Fire Protection systems shall be commissioned as follows: 
• Functional operation will be demonstrated in the presence of responsible State 
and Facilities Management fire safety personnel for accessibility to fire dam pers, 
fire dampers, automatic fire suppression systems and alarm systems. 
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BSRV.1.11.3 (continued) 
The following shall be completed during the first year of systems operation: 
• Capacities of HVAC equipm ent shall be verified during extrem e summer and 
winter conditions. 
• Total energy consum ption of the first y ear of operation shall be com pared to 
scheduled values and any discrepancies resolved. 
• Revenue m eters shall be setup, program med, and calibrated by a 
manufacturer’s trained and authorized representative and witnessed by University 
Utilities Department. 
• Revenue m eters shall be recalcula ted by a m anufacturer’s trained and 
authorized representative 6 and 12 months after initial balancing. 
 

BSRV.1.12 TRAINING AND DEMONSTRATION OF SYSTEMS 
 

After commissioning is complete, but prior to  beneficial occupancy or substantial 
completion, the Contractor shall provide  field training for designated Facilities 
Management personnel who are responsible  for the operation and m aintenance of 
HVAC, electrical and fire protection/detection equipment and systems. Classroom 
training can be held prior to com missioning. Field training shall include a 
demonstration of  all required m aintenance activities and proper operation of  all 
control sequences. The Architect/Engin eer shall schedule all training and 
demonstration activities no less than two (2) weeks in advance. 
 

BSRV.1.13 CLOSE -OUT 
 
See GENERAL REQUIREMENTS, GR.11 Project Close-out Requirements and 
Procedures. 
 

BSRV.10 VERTICAL TRANSPORTATION 
 

BSRV.10.1 ACCESSIBILITY FOR THE DISABLED 
 
In addition to the requirem ents of ADAAG 407 , passenger elevators shall 
provide: 
 
• Hall call and cab shall be flush, not raised.  
• 6" x 8" cutout for em ergency telephone, located between 24" and 48" above 
the cab floor. University to provide and install telephone. Conduit, wiring and all 
other requirem ents shall be provided in design and by the Contractor to 
accommodate a Talk-A-Phone ETP-100. 
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BSRV.10.2 ELEVATORS  
 
In addition to the following, Architect/Engi neers are encouraged to consult with 
the Elevator Maintenance Supervisor, Facilities Managem ent Operations 
Department or Health System s Physi cal Plant, by arrangem ent with the 
responsible Project Manager. Cab door heights over 8’-0” shall be prohibited 
unless approved by the appropriate elevator m aintenance shop.  
Recommendations m ay include proven m anufacturers to be included in 
specifications.  
 

BSRV.10.2.1 Elevator Machine Rooms and Pits   
 

  Elevator equipment rooms shall not be used for access to roofs or other parts of 
the building unless elevator equipment is fenced or walled in. 
 
Traction-type elevators shall have m achinery located overhead.  Written approval 
of the Chief Facilities Officer is required for an under-slung installation. 
 
Underground hydraulic piping for elevators shall be schedule 80.  
 
The electric fused disconnect switch for the elevator shall be adjacent to the door 
jamb of the main access door to the machine room. 
 
Elevator pits shall have sum p pits f or use of  a portable sum p pump by Facilities 
Management personnel. Drainage from  the elevator pit shall not be connected to 
any building drainage or sewer system . Sump pits shall be equipped with a float 
sensor connected to Facilities Management Systems Control. 
 
Health System s Physical Plant prefers perm anent sum p pum ps, subject to 
environmental requirem ents for preventing contamination of sanitary or storm  
water drainage systems. 

 
BSRV.10.2.2 Control Systems 

 
Elevator controls shall be solid-state “Selective Collective Automatic Operation”, 
as defined in ASME/ANSI A17.1. Controlle r shall be non-proprietary and shall 
not require a battery to m aintain program ming. Control system  shall be 
microprocessor based for dispatch and m otor control, capable of com puter based 
monitoring with terminals for connection 
 

BSRV.10.2.3 Diagnostic Requirements 
 
For m icroprocessor control system , specifi cations shall require that diagnostic 
tools, hand held or built into the control systems, be functional for the lifetime of 
the equipm ent, without requiring recharging or reprogram ming. The use of 
proprietary equipment shall be prohibited by the specifications. 
 

BSRV.10.2.4 Warranty Service Requirements 
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The specifications shall be explicit regarding: 
• Contractor shall provide four (4) se ts of all electric schem atic wiring 
diagrams, access codes or passwords re quired for all m aintenance functions. 
including diagnostics, adjustm ents and parameter reprogramming. Tools m ay be 
hand held or built into the control system s, and shall f unction for the lif etime of 
the equipment. Tools that require rechar ging or reprogramming shall not be used. 
The successful contractor upon com pletion of the project shall provide any 
special tools, prints, and technical opera tion of equipment that cannot be obtained 
from multiple suppliers to the University. Specifications shall be explicit that all 
tools, adjusters, manuals and schematic wiring diagrams become the property of 
the University  to be used at their discretion related to the installed elevator or 
elevators. 
• Prior to the end of the warranty period, th e Elevator Contractor shall readjust 
the elevator as required to m eet all perf ormance parameters specified.  A written 
report shall be subm itted by the Elevator Contractor to the University Service 
Contract Manager. 

 
BSRV.10.3 OTHER VERTICAL TRANSPORTATION 

 
BSRV.10.3.1 Dumbw aiters 

 
Dumbwaiters require docum ented justification by the user and Architect/ 
Engineer, and subsequent approval by Facilities Planning and Construction. 
 
If approved for use, a car safety gate shall be provided to prevent loads from  
falling while the car is in m otion.  Contro ls shall not allow m ovement unless the 
door is closed.  A "door open" signal shall be provided. 
 
If provided for three or more landings, "in-use" indicator lights shall be provided. 
 

BSRV.20 PLUMBING 
 

BSRV.20.1 DOMESTIC WATER 
 

BSRV.20.1.1 Water Supply and Treatment 
 
Domestic water is obtained f rom the University distribution system. New service 
lines shall be valved at the point of c onnection to the m ain and at entry to the 
building. 
 
Pressure reducing valves shall be provided in all buildings at the dom estic water 
entrance just downstream of the meter. 
 
Provide a strainer with blow down valve upstream of the meter bypass loop. 
 



                                                            BSRV – BUILDING SERVICES 
 

 15

Provide a backflow preventer (BFP) downstream of the meter bypass loop, with a 
bypass BFP of half the diam eter of the service main unless a larger size is needed 
to meet peak demand. 
 
Water line shall be disinfected and tested for bacteria.   
 

  See SITEWORK SW.35.3 (exterior domestic water piping) for requirem ents also 
applicable to interior domestic water piping. 
 

BSRV.20.1.2 Domestic Water Metering 
 
Water m eters shall be installed at each  building. Meters shall be capable of 
showing cumulative gallons used, and of  measuring the maximum and minimum 
anticipated flow rates. A bypass that can  accommodate full flow conditions shall 
be provided around all water m eters and PRVs. Meters for dom estic water shall 
be electromagnetic. 
 
Meters for largely varying flows such as dorm itories, shall be com pound type 
meters and all others shall be turbine type, each being revenue grade, having a 
maximum inaccuracy of 1% of rate and span. 
 
Meters shall be constructed of brass or bronze and shall have a strainer installed 
upstream. 
 
Boiler, chiller and cooling tower m ake-up and blow down shall be m etered 
separately.   
 
Irrigation systems shall be metered separately. 
 
Fire protection service shall not be through the domestic metered water system. 
 

BSRV.20.1.3 Domestic Hot Water  
 
Medium temperature hot water (MTHW), high temperature hot water (HTHW) or 
steam shall be used to generate dom estic hot water, except where centrally 
generated domestic hot water is available. 
 
Parts of the University Health Systems facilities receive domestic hot water at 140 
degrees Fahrenheit.  It is generated by the Central Heating Plant and delivered 
over a distribution system .  Contact F acilities Managem ent Utilities or Health 
Systems Physical Plant for specific locations served. 
 

BSRV.20.2  MATERIALS 
   

The selection of materials by the Architec t/Engineer shall be subject to approvals 
coordinated by the Project Manager. All dom estic water piping inside buildings 
shall be hard drawn copper. 
(BSRV.20.2 continued) 
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Supports and other metal parts subject to use shall be galvanized. 
 
Shut off valves are required on each floor, on take-offs from  all vertical risers, 
and at the connection to each piece of equipment. 
 
All piping system s shall be hydrostatically  tested after installation.  The test 
pressure shall be 200 psi or 1 1/2 tim es the working pressure, whichever is 
greater. 
 

BSRV.20.3 WATER DISTRIBUTION 
 
Closed water piping systems shall have air vents to purge any trapped air. 
 
Valves shall be com patible with the pi ping m aterials. Valves shall have valve 
tags, appropriate identification and valve sheets. 
 
Recirculating hot water system s shall have a flow-m easuring device (circuit 
setter) with a multi-turn flow-regulating valve. 
 
Dielectric fittings shall be used when connecting piping of dissimilar metals. 
 
Drain valves shall be installed in accessi ble locations at all low points in the 
piping system to permit drainage and servicing. 
 
When plumbing fixtures are removed but not replaced, domestic water pipes shall 
be removed to within five (5) pipe diameters of the main to prevent leaving a long 
dead leg, and term inated with a capped ball valve. W here plumbing fixtures are 
removed but the water pipes will be reused  the pipes shall be capped to prevent 
debris from entering pipes. 
 
Aerators for lavatories in toilets, kitchens and sim ilar use shall be 1.5 gpm  
maximum.  
 
Hose bibbs shall be spaced at a maximum of 100 feet around the entire building. 
 

BSRV.20.4 SANITARY WASTE SYSTEMS 
  

The University-owned sanitary sewerage  system  connects to city-m aintained 
sewerage lines and the Rivanna Water and Sewer Authority's treatment plants. 
 
Sanitary cleanouts shall be located with a minimum floor clearance of 15 inches 
from adjoining walls or built-in features, such as toilet stalls or casework. 
 
Unless approved as an exception for servic ing vertical risers, cleanouts shall not 
be located in vertical surfaces. 
 

BSRV.20.5 SPECIAL PLUMBING SYSTEMS 
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BSRV.20.5.1 Piping Systems for Gases 
 
Piped gas systems shall be thoroughly identified and coded. 
 
Piping of any gases in University of Virginia Health System s (Hospital and 
Medical School) projects will require speci al coordination with Health System s 
Physical Plant.  All m edical oxygen outlets  shall be D.I.S.S. type.  All piping, 
tubing, and fittings shall be pre-cleaned.  Copper shall be type K. 
 
A shut off valve for natural gas shall be provided at the room  entrance or other 
location approved by Facilities Management. 
 
Natural gas outlets shall not be installed in bio-safety cabinets or other contained 
rooms or areas that are not fully exhausted 
 

BSRV.30 HEATING, VENTILATION, AND AIR 
CONDITIONING 

 
BSRV.30.1 GENERAL  

 
BSRV.30.1.1 Design Parameters 

 
Air-conditioned spaces:  78 degrees F, d.b. Air conditioning system s shall be 
able to m aintain an indoor relative hum idity of no m ore than 60% regardless of 
the outdoor temperature and humidity, or percentage of outside air. Lower indoor 
humidity levels shall be maintained when justified by project criteria. 
 
Untempered air shall not be supplied dir ectly to occupied spaces or into the 
returns of fan coil units. 
 
Constant volume systems shall only be used where required by program or where 
variable volume air control is im practical. Constant volume systems shall have a 
means to pre-cool and dehum idify outside air before being m ixed with the return 
air. A chilled water coil, heat recove ry device or other m ethod approved by 
Facilities Management may be used. 
 
Energy conservation measures that reduce the peak-cooling load (such as heat or 
energy recovery) with up to a 15-year payback shall be em ployed. Other energy 
conservation measures with up to a 10-year payback are acceptable. 
 
Heated spaces:  70 degrees F, d.b. Hum idification is not to be provided unless 
justified by special project criteria. 
 
Spaces that require a continuous and consta nt supply of outside air shall have a 
heat recovery system. The system shall be selected for a payback of no m ore than 
10 years.  



                                                            BSRV – BUILDING SERVICES 
 

 18

  (BSRV.30.1.1 continued) 
Desiccant-coated heat recovery devices are acceptable and encouraged. 
 
Only HEPA filters and filters for critical areas are to have DP sensors tied into the 
University Energy Managem ent System . Provide Magnahelic or inclined 
manometer on all other filters. 
 
When DDC is used on air handler units (AHU), a laptop com puter shelf with a 
required hook up shall be provided at each AHU, chiller, etc. When DDC is used, 
the actuators on AHU’s shall be pneum atic, however, on small unitary loads such 
as VAV boxes, FCU’s, etc. the actuators  should be electronic. The vendor of 
electronic m onitoring and controls sha ll provide all control devices. See 
BUILDING SERVICES, BSRV.60 Electronic Monitoring and Controls. 
 
Pneumatic actuators shall be provided with pilot positioners. Plastic bodies shall 
not be used. 

 
Sequence will specify if fans run continuous ly or can be shut off. Supply, return, 
and exhaust fans shall be interlocked as required. 
 
Controls such as carbon dioxide (CO 2) or occupancy sensors shall be used to 
modulate outside airflow in classroom s and auditoriums, unless demonstrated not 
to be cost ef fective. On units with CO 2 control, the sequence of operation shall 
specify when outside air dampers can be closed, and when fans can be shut off.  
 
Units with CO 2 controls which serve only class room (s) will be shut of f during 
unoccupied hours when CO 2, tem p, and relative hum idity are satisf ied; and 
restarted on dem and by any of  those sens ors. An occupancy sensor will also 
restart AHU. W hen all classroom s on a given system  are em pty during norm al 
occupied hours, the outside air dam per shall not close but shall go to a m inimum 
position (approximately 1 cfm per “chair”), and the CO 2 level will be allowed to 
drop.  If extreme conditions prevent the system from maintaining all setpoints, the 
CO2 level will be allowed to drif t. The EMS will m onitor points as required to 
detect failure to maintain any setpoint. 
 
VAV systems that sim ply reduce outside airflow in proportion to supply airflow 
shall not be used. Spaces of different us es (such as offices and classroom s) may 
only be served by the sam e AHU if CO 2 sensors or other approved controls are 
provided in adequate quantity and location to ensure code required outside air to 
all spaces. 
 
Individual offices shall have m eans of ensuring acceptable tem perature control 
(user adjustable therm ostat and contro l device, appropriate zoning or other 
designed means). 
 
AHUs should have m anual override to run unit with high outside airflow (for 
venting odors from new carpet/furniture, floods, etc.) 

  (BSRV.30.1.1 continued) 
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Thermafusers are not allowed. 
 
In buildings that do not have othe r fire/sm oke detection, the AHU sm oke 
detectors shall be used to alarm  the EMS. The AHU supply and return fans will 
run continuously but the outside air da mpers shall be closed by occupancy 
sensors, carbon dioxide controls, or by the EMS during unoccupied m ode. If 
smoke enters an AHU, the fans in that AHU shall stop; however all other fans in 
the building shall continue to run if allowed by code.  
 
Perimeter heat is needed at large wi ndows and exterior walls, and shall be 
interlocked with AHU/zone control. Perim eter heat will norm ally be supplied 
from a closed building LTHW  loop with a converter served by the University  
MTHW system. 
 
Freeze protection shall be provided on all air handling units. Freezestats shall stop 
the supply fan, close the outside dam per, and open the heating coil valve, by 
means of  positively venting air f rom the actuators. W here DDC is used, the 
freezestat controls shall be completely independent of the DDC system. 
 

BSRV.30.1.2 Chemical Treatment 
 
The chemicals to be used by the Contractor for the specified initial treatment shall 
be furnished by Facilities Managem ent a nd funded by the project.  The owner 
shall provide all chem ical treatm ents af ter system s have been cleaned, flushed, 
and filled. 
 
All other chem ical treatment procedures shall be per Section 915.11 of the 2004 
Construction and Professional Services Manual. 
 
In individual buildings, only closed loop system s, such as secondary heating 
water, shall have chem ical treatment (chemical treatment for fluids from  central 
systems will be provided at the heating or chiller plant) 
 

BSRV.30.1.3 Distribution  
 
Two pipe systems and other configurations that will allow mixing of two or more 
chemical treatment sources shall not be used. 
 
Systems shall have fine and coarse mesh strainers in parallel on return water from 
building to loop. Supply from loop shall have a coarse mesh strainer. All strainers 
shall be provided with blow down valves. 
 
All air handler coils, reheat coils, convect ors and fan coil units shall incorporate 
isolation valves. A f low control device (circuit-setters) with a m ulti-turn f low-
regulating valve shall be provided on constant volum e systems, however circuit 
setters shall not be provided on variable volume systems. 
 

BSRV.30.1.4 Testing and Balancing 
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All HVAC systems shall be tested and bala nced in accordance with a standard of 
a recognized testing laboratory. 
 
All welds in steam , steam  condensate,  MTHW  and HTHW  piping shall be x-
rayed from primary to secondary systems. Welds shall satisfy ASME B-31.1. 
 
All piping shall be tested at 200 psi or 1 1/2 tim es the design pressure, whichever 
is the greatest. 
 
Testing and balancing of  building chilled and hot water distribution pum ps shall 
use the revenue m eters rather than DP  across pum ps. A portable m eter with the 
same level of accuracy as the revenue sh all be used on branches which will not 
have full flow; a suitable meter can be borrowed from the University if available 
 

BSRV.30.1.5 Gauges, Indicators and Thermostats 
 
Gauges shall be specified on supply/retu rn of pum ps, chillers, converters, and 
where lines enter and exit mechanical rooms. 
 
Thermometers shall be specified on supply/return water chillers, air-handling 
units, fan coil units, and at other points. 
 
Where non-digital readout gauges are used, the following shall apply: 
• Gauges for general use shall have sc rew-type recalibration, bronze bushed 
movements and single unit construction.   
• In m ain m echanical room s, provide 4.5 inch diam eter gauges for all steam  
pressures, and mounted a maximum of 8’-0” above the operating floor.  
• Gauges shall be calibrated for static head.   
• All gauges shall be non-pulsating. 
 
Gauges and therm ometers shall read to twice the operating pressure or 
temperature. 
 

BSRV.30.1.6 Steam Tunnels 
 
Existing University steam tunnels shall be  used, as space perm its, for distribution 
of steam, medium and high temperature hot water and steam condensate systems.  
Installation of chilled water lines and pi ping for toxic, flam mable or hazardous 
gases is prohibited.  Electrical or com munications systems shall be limited to 120 
volts and shall be installed in conduit.  The Facilities Managem ent Director of 
Utilities shall approve design of systems within steam tunnels. 
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(BSRV.30.1.6 continued) 
Low points in steam  tunnels shall be  drained by gravity or a pum p with 
emergency backup. 
 
Steam tunnels to have bitum astic coating and protection board on outside and all 
joints to be water proofed. Tunnels insta lled at or below the water table shall be 
fully water proofed with a rubber (EPDM) membrane. 
 
Insulation in steam tunnels shall be calcium silicate with waterproof 30 pound felt 
jacketing; applied to fittings with wate rproof adhesive and copper or stainless 
steel wires. 

 
BSRV.30.1.7 Control Air 

 
The Architect/Engineer will conf irm the existence, and capacity, of  a central 
source of compressed air within the Univer sity building or, if required, provide a 
source or additional capacity. 
 
For centralized air-handling systems, moisture-free instrument air is required. 
 

BSRV.30.1.8 Plans and Specifications 
 
Sequence of operations shall be on the control drawings. Specifications shall 
require that the Contractor permanently mount a copy near the equipment. 
 
Air handling unit (AHU) points list, airflow schem atic, and sequence of 
operations should be on the sam e sheet. AHU schedule, with gallons per m inute, 
and detail should be on the same sheet, unless space prohibits. 
 
Pump(s) point list, pump flow diagram, and sequence of operations shall be on the 
same sheet. Pum p schedule and detail shall also be on this sheet, unless space 
prohibits. 
 
Building plans shall have chilled water, hot water/steam , and airf low schematics. 
Designs for renovation projects shall update the building schematics. 
 
Provide a com ponent coordination responsibility m atrix specifying the HVAC, 
ATC, and Electrical contractor’s scope of  work for devices that are furnished, 
installed, or wired by different divisions  of specifications. The m atrix should 
include the headings: Device, Furnishe d By, Installed By, Power By, Control 
Wiring By, and Fire Alarm  W iring By. See Fig. BSRV.30-3  at the end of  this 
section as a sample of what might be required. 
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BSRV.30.2 MECHANICAL LOCATION AND EQUIPMENT 
 

BSRV.30.2.1 Mechanical Rooms 
 
The Architect/Engineer shall, in the earlie st stages of design developm ent, be 
responsible for establishing and/or ve rifying program matic requirem ents for 
mechanical rooms in order to: 
• Provide adequate safe access and manufacturer's recom mended working 
clearances for all equipment. 
• Provide for replacem ent of the largest piece of equipm ent without rem oving 
permanent walls or large items of equipment or equipment  essential to the on 
going day to day building use. 
• Provide direct access from the exterior or main corridor for major mechanical 
rooms exceeding 100 net square feet su ited for replacem ent of equipm ent and 
preventing disruption of normal building functions. 
• Assure that building m echanical air intakes are located away from  loading 
docks, emergency electrical power genera tors, emergency or am bulance vehicle 
entrances, and other external sources of  noxious or toxic fum es. Consideration 
also shall include proxim ity to wind-bl own dust from  street s, fields and ground 
care activities, designated tobacco sm oking areas, com bustion by-products, and 
biogenic m aterials related to evaporative cooling towers or intentional hum an 
contamination. 
 
In phased projects m echanical rooms shall be sized to include equipm ent for all 
the phases. 
 
Attic spaces m ay be used for air hand ling equipm ent, however, com pressors, 
condensers, and distribution pum ps shall not be located in attics. Attic access 
shall be from  interior stairs (or elevator where practical), which shall be large 
enough and suitable for replacem ent of the largest component of the m echanical 
equipment. Attic mechanical spaces shall be equipped with lighting, convenience 
outlets, space for storage of m echanical drawings, maintenance manuals, filters, 
etc., and floor m oisture detectors tied to  University’s System s Control Center 
energy management system. 
 
When air handling units are located in attics, zone control devices, such as VAV 
boxes, mixing boxes, reheat coils, etc., shall also be located in the attic rather than 
in the ceiling of occupied spaces below if there is sufficient space in the attic. 
 
Unobstructed accesses to filters, m anual valves, zone control devices, autom atic 
control equipment, etc., shall be provided.  
 
Mechanical room s shall be ventilated by a therm ostatically controlled f an, and 
shall have a floor drain.    
 
Access to ducted fan coil units on occupied floors shall be from  corridors, rather 
than through offices, classrooms, laboratory ceilings, or other occupied spaces. 
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(BSRV.30.2.1 continued) 
Air conditioning com pressors, condensers, and sim ilar equipm ent serving 
buildings shall be in an exterior, gr ound-mounted location readily accessible for 
maintenance, and effectively shielded from  view. Such installations m ay be 
subject to approval by Facilities Management. 
 
Mechanical equipment rooms shall be provided with Ethernet jack(s) in locations 
coordinated with Systems Control. 
 
See GENERAL REQUIREMENTS GR.5.5, Building System s Access and 
Equipment. 
 

BSRV.30.2.2 Ceiling Access 
 
Access panels are not required in lay-in  acoustical tile ceilings, except where 
ceiling clips are required. 
 

BSRV.30.2.3 Equipment  
 
All coils, pum ps and fan coil units shall ha ve adequate isolation valves to allow 
replacement without a total system draindown. 
 
All air handler units shall be provided with a single point of electrical hook up 
when appropriate to size or type. All other air handlers shall show all circuits and 
voltages necessary for fans, lights, etc. 
 

BSRV.30.3 HEATING  
 

BSRV.30.3.1 Sources 
 
General: All steam , condensate, and MTHW  system s shall have high 
performance lugged wafer butterfly valv es with M-filled Poly Tetra Fluro 
Ethylene (PTFE) seat and seals and gear  operator or high perform ance full port 
ball valves with carbon steel body, stainl ess steel ball and stem , and M-filled 
PTFE  seat and seals on smaller lines. 
 
Steam:  Steam  is available to m ost Univ ersity of  Virginia Health System s 
(Hospital and Medical School) buildings at  180 psig.  In m any buildings in the 
Central Grounds, steam  is available at  125 psig. However, all HPS and MPS 
piping shall be designed for 250 psig.  Steam  is generated year-round at the 
Central Heating Plant. Steam  shall NOT to be used as prim ary building heat 
where m edium tem perature hot water is or can be m ade available.   Steam  or 
MTHW shall be used for summer humidity control where required.  
 
Steam shall also be used for process us e in laboratories, food preparation areas 
and domestic hot water generation systems.   
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(BSRV.30.3.1 continued) 
All uncontam inated steam  condensate, including condensate from  clean steam  
humidification system s m ust be returned to the system . Steam  from  the central 
plant shall not be used directly for wi nter humidification. Plant steam or MTHW 
may be used to make clean steam for humidification. 
 
High Temperature Hot Water (HTHW):   HTHW  is available f or the North 
Grounds area, and shall be used as th e principal energy source for building 
heating system s for this area.  W ater tem perature is norm ally 230 degrees 
Fahrenheit.  Norm al operating pressure is 120 psi. All HTHW  shall be designed 
for the maximum operating temperature and pressure, 417 degrees Fahrenheit and 
300 psi. The water temperature will be reduced to 190° in summer months. 
 
Medium Temperature Hot Water (MTHW):  The University m aintains a 
MTHW loop originating at the Central Hea ting Plant. Much of the University of 
Virginia Health Systems area and Central Grounds area are served by this system. 
MTHW shall be used as the principal energy source for building heating system s 
in the Central Grounds.  W ater tem perature varies inversely with outside air 
temperature from 190 degrees to 230 degrees , and leaves the heating plant at 125 
psig leaving pressure. Piping shall be designed for 180 psi, 230 degrees 
Fahrenheit. Consult Facilities Management Utilities for MTHW reset chart, and to 
confirm the operating cycle in effect prior to beginning design.  
 
Gas:  Natural gas is generally availa ble from  the Gas Division of the 
Charlottesville Departm ent of  Public W orks f or distribution to the f acility f or 
which gas use is proposed. The gas m eets the standards for pipeline quality gas.  
Natural gas piping system s within build ings shall be black steel. Outside 
distribution piping shall be approved plas tic.  Lateral piping, valving into each 
new building and m etering shall be include d in the project, unless established 
otherwise.   The Architect/Engineer m ust verify the capacity and pressure of the 
lines serving the area in which work is to be done.   Gas piping system s shall be 
coordinated through Facilities Managem ent Utilities to the Gas Division of the 
City of Charlottesville. 
 
The use of electric resistance as the primary source of heat is not allowed. 
 

BSRV.30.3.2 Materials  
 
All duct reheat coils shall have access door s or panels to allow door inspection 
and cleaning of coil inlet. 
 
a All HPS and HPR fittings shall be cl ass 300 malleable iron, cast steel, or 
forged steel (not cast iron). 
 
b Steam strainers shall be installed horizontally so condensate does collect 
in them. 
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(BSRV.30.2.2 continued) 
c Equipment traps shall have bypasses; drip traps shall not. 
 
d Inverted bucket traps shall not be used. F&T traps are preferred for 
equipment loads and bimetallic traps are preferred for drip. 
 
e Provide ¼” test ports with ball valv es just up stream  of the check valve 
after all steam traps. 
 
f Specify pressure powered condensat e pumps rather than electric where 
steam is available and there is no back pressure. 
 
g All steam  condensate lines shall be schedule 80 and all fittings on 
condensate lines shall be class 300. 
 
h. All MTHW to LTHW  converters a nd steam to LTHW  converters shall 
have 90/10 copper/nickel tubes and brass tube sheets. 
 
All boilers shall have low NOX burners. 

BSRV.30.3.3 Controls 
 
The secondary heating water for a build ing shall be between 90 and 190 degrees 
Fahrenheit for heating.  A m eans of night , weekend, and holiday, setback control 
shall be provided on each converter for energy conservation purposes. 
 
Hot water valves shall be three-way normally open. 
 

BSRV.30.3.4 Building Distribution 
 
Fan coil units, perim eter radiation, preheat coils, reheat coils, and all other 
heating in occupied spaces, shall use a secondary heating water generated in an 
exchanger in the building rather than one of the sources in BSRV.30.3.1 above.  
These secondary heating water system s shall be designed as part of a 4-pipe 
system rather than dual temperature systems. 
 
Ethylene Glycol shall not be used. Propylene Glycol is acceptable. 
 
In inpatient buildings and other critical buildings as specified provide valved and 
capped tees on the building steam  syst em or LTHW  loop for connection of a 
temporary boiler for em ergency heat. The backup system  shall be sized for all 
building loads, including dom estic hot water, hum idifiers, sterilizers, autoclaves, 
etc. Consult with the Project Manage r, HSPP, and UVa Utilities for specific 
requirements. 
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BSRV.30.4 VENTILATION  
 

BSRV.30.4.1 Sources 
 
Outside air intakes shall not draw in exha ust air from  adjacent system s, loading 
docks, parking lots, em ergency generators, chemical storage, sewer m anholes, or 
other external sources of noxious or toxic fumes. Outside air intakes shall be well 
enough above grade to discourage or prevent criminal contaminations. 
 

BSRV.30.4.2 Materials 
 
Internally lined duct is not perm itted on University projects. Acoustical duct 
lining shall be epoxy or Mylar coated. 
 
Duct elbows must have turning vanes or an inside radius of at least 1/2 of the duct 
width. Transition elbows are not acceptable. 
 
Transitions from  low to high velocity at  outlet of air handling units shall be 
smooth and tapered. Outlet plenum s that are the full size of the AHU or cooling 
coil, with small high velocity outlets, are not acceptable. 
 
Mixing boxes, blenders, or equal are required where outside air and return air mix 
to prevent stratification. 
 
Filters shall be provided on both sides of  heat recovery devices. A window and 
light shall be provided to allow viewing of filters without stepping into the 
exhaust air stream. 
 
Perforated returns shall not be used. 
 

BSRV.30.4.3 Controls  
 
Unless demonstrated not to be cost effec tive, controls such as occupancy sensors 
or carbon dioxide sensors shall be provide d to m inimize the flow of outside air 
(rather than full design flow) to rooms that are not occupied for periods of time. 
 
All buildings shall have a nom inal positive pressure. Positive pressure is to be 
maintained during all m odes, but m ay be neutral if all exhaust fans are off. The 
total building shall m aintain positive pr essure wherein special use room s, 
laboratories, etc. may require negative pressure. 
 
Outside air dam pers shall have fee dback of actual position to the Energy 
Management System, or other means of confirming operation. 
 
Outside air dam pers shall have a full closed position as well as a m inimum 
position for normal occupied mode. 
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(BSRV.30.4.3 continued) 
The “Hand” position of the HOA switch shall be configured so that after a fire the 
unit can run to evacuate sm oke without the unit sm oke detector tripping. Any 
connection to the building fire alarm  system shall be hard wired, not through the 
DDC system. 

 
BSRV.30.4.4  Distribution, General Exhaust  

 
Plenum returns are not perm itted above suspended acoustic tile ceilings. Plenum  
returns may by allowed in f ully enclosed soffits for normal return air. Exhaust air 
must be fully ducted. 
 
Individual exhaust fans in janitor’s closet s or single toilet restroom s shall not be 
used where central system s are available or reasonably achieved. If such 
individual exhausts are used, they sha ll be equipped with tim ers or occupancy 
sensors to turn fans off after an approved period of time. 
 
Outlets of multiple exhaust fans shall not be manifolded together unless backdraft 
protection is provided. 
 
All roof top exhaust systems shall be vertical up discharge. 
 
Minimal exhaust requirements above code requirements are: 
• Copy rooms - not less than 0.5 cfm per square foot. 
• Areas with sinks and/or microwaves - 50 cfm each. 
• Custodial rooms and rooms having mop or service sinks - 75 cfm each. 
• Showers, bath tubs, whirlpools, spas, etc. - 50 cfm  exhaust each; 50 cfm  per 
person for fixtures designed for more than one occupant; unless demonstrated that 
less exhaust is required due to diversity. 
• Electrical and communications closets - shall be exhausted. 
• Battery charging rooms – not less than 0.5 cfm per square foot. 
 
Electrical or computer equipment shall be cooled to temperature recommended by 
equipment manufacturer. Exhaust, or retu rn if approved, shall be provided near 
heat producing equipm ent such as freezers, refrigerators, icem akers, cold drink 
machines, incubators, autoclaves, etc.  
 
Kitchens shall be supplied with tem pered make-up air in the sum mer. Supply air 
shall be tem pered per code requirem ents, or be drawn from  adjacent dining 
rooms. 
 

BSRV.30.4.5 Fume Hoods 
 
Hoods and hood exhaust system s shall be e ither variable air volum e with sensors 
and controls as necessary to m odulate e xhaust airflow as the sash is m oved, or 
constant volum e with heat recovery and night/ weekend/ holiday/ proxim ity 
airflow setback. 
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(BSRV.30.4.5 continued) 
Phoenix controls, when justified for procurem ent, shall only be used in labs that 
have fume hoods, and where it is acceptable for the number of lab air changes per 
hour to be reduced when the fume hood sash is closed and when proximity sensor 
allows reduced hood airflow. 
 
See GENERAL REQUIREMENTS, GR.3.18 Environmental Health and Safety. 
 
If lab air changes must remain constant, a constant volume supply air system shall 
be used along with constant volume bypass type hoods.  
 
In labs with fum e hoods com bine all exhausts from  each lab into a single duct 
provided with an airflow m easuring sta tion before connecting to the building 
exhaust system. 
 
Controls for fume hoods shall be included in Division 17 of the Specifications. 
 

BSRV.30.5 AIR CONDITIONING 
 

BSRV.30.5.1 Sources 
 
Central chiller plants provide chilled water to many of the University of  Virginia 
Health System s buildings and seve ral portions of the Grounds. All air 
conditioning shall use chilled water from a University central plant unless another 
source is approved by the Facilities Managem ent Utilities and Operations 
Departments.  
 
At the earliest stages of planning, th e Architect/Engineer shall contact the 
University Director of Utilities through th e Project Manager in writing to request 
the availability of  plant-chilled water f or a particular site. The written request 
shall specify the required tons of cooling, location, and date required.  
 
If chilled water is not currently available to  a site, but is planned to be available 
by the completion of a project, then that project shall be designed to utilize plant-
chilled water.   
 
If central plant chilled water will not be  available when needed, a water chiller 
should be provided for m ulti-zone systems; DX or window air conditioners m ay 
be utilized only for single zone system s. The proposed cooling system  shall be 
submitted f or approval to the Facilities Managem ent Operations Departm ent at 
the schematic or earliest stage of design. 
 
Glycols and other heat transfer fluids sh all only be used in lim ited systems such 
as heat recovery loops, or therm al storage systems that serve only a single central 
station AHU. 
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(BSRV.30.5.1 continued) 
Water-cooled condensing units using dom estic, potable water on a single-pass 
cycle are prohibited. 
 

BSRV.30.5.2 Refrigeration Systems 
 
Installations shall be com plete with dryers, sight glasses, therm ostatic expansion 
valves and therm ostatically controlled solenoid valves for pum p-down operation 
(except for capillary tube units).  Ref rigerant liquid and suction piping shall be 
type "K" hard-drawn copper.  Suction lin es shall be insulated.  The need for 
defrosting is not lim ited to electrical units.  In larger installations, hot gas defrost 
is required.  Installation shall be provi ded with necessary protective devices, 
including, but not lim ited to, electrical ove rload devices, low suction-pressure 
cutouts, high head-pressure cutouts, phase protection low lube-oil pressure 
cutouts, oil traps, crankcase heaters, anti-cycling timers and head pressure control. 
 
Main piping f ittings for dryers, sight glasse s, expansion valves and controls shall 
be flared.  A nitrogen purge shall be m aintained while soldering all joints.  
Copper-to-copper joints between com pressor and condenser shall be m ade with 
silver solder.   Refrigerant system s shall be evacuated to 29.5 inches (water) 
gauge vacuum and held for at least 24 hours under this vacuum  prior to charging 
the system with refrigerant.  Facilities Management shall approve refrigerant. 
 
Refrigerant sensors, which can detect  sm all leaks, are preferred to oxygen 
deprivation sensors. 
 
The choice of air-cooled versus water-cooled condensers will depend on the size 
of the unit and its location.  The choice of herm etic versus open-drive 
compressors will depend on the size of the unit and its application. 
 
When refrigerant system s greater than 4 tons are rem oved, specifications shall 
state that Facilities Managem ent Operations will rem ove the ref rigerant, and that 
the contractor shall not dem olish th e equipm ent until notif ied in writing by 
Facilities Management Operations that the refrigerant has been removed. 

   
BSRV.30.5.3 Materials and Equipment 

  
 If copper is used, a dielectric joint sh all be used where the copper joins the 

University ductile iron chilled water distribution pipes. Copper chilled water lines 
shall be type L hard drawn . 
 
Chilled water distribution piping inside buildings shall not be polyvinylchloride  

 (PVC) pipe. 
 
See SITE WORK, SW-35.3 Exterior Domestic Water and Chilled Water Piping.  
 
Chilled water lines shall be wet tapped with resilient seat gate valve at connection 
point to main. 
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Pumps shall be enclosed in a waterproof insulated m etal box, constructed of 
minimum 18 gage galvanized or stainless steel. Box shall be screwed to f acilitate 
easy removal and reinstallation. 
 
Chilled water coils shall be sized for 42-degree supply water tem perature and 62 
degree return water tem perature at p eak load conditions. During off peak 
conditions it is acceptable for the return  water tem perature to be above 62 
degrees. 
 
Chilled water coils shall be sized for a maximum face velocity of 475 feet per 
minute. 
 
Cooling coil casings and drain pans sha ll be stainless steel. All structural 
supports, etc. in air handling units im mediately downstream of hum idifiers shall 
be stainless steel. 
 
Cooling tower fan blades shall be aluminum. 
 
Cooling tower fans shall have variable frequency drives (VFDs).  
 
Condenser water pum ps shall have VFDs unless an engineering and econom ic 
analysis indicates that they are not feasible, or are not in accordance with 
manufacturers recommendations. 
 
Cooling tower make-up water shall be filtered. 
 

BSRV.30.5.4 Controls 
 
Chilled water loads shall be variable volume utilizing two-way control valves. 
 
Building (tertiary) chilled water pum p controls shall be designed per Figure 
BSRV.30-1 at the end of this Section. 
 

BSRV.30.6 COOLING COIL CONDENSATE 
 

BSRV.30.6.1 Removal 
 
Cooling coil condensate shall be piped to a French drain if it can be coordinated 
with landscaping. If not, pipe to a sanitary drain. 
 

BSRV.30.6.2 Materials 
 
Cooling coil condensate lines shall be minimum 1-1/4 inch diameter ID. 
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BSRV.30.6.3 Controls 
 
Pumped condensate systems shall not be used.  
 

BSRV.30.6.4 Building Distribution 
 
Cooling coil condensate lines shall ha ve cleanouts that allow access of all 
branches of the condensate drain system. 
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SAMPLE 
 

COMPONENT COORDINATION 
(scope of work/responsibility matrix) 

 Device Furnished 
By 

Installed 
By 

Power 
Wiring 

Control/ 
Interlock 
Wiring 

Fire 
Alarm 
Wiring 

 Air Handler Devices      
1 Duct Smoke Detectors 16000 15000 N/A (from FA 

system) 
N/A 16000 

2 Duct Smoke Detector Auxiliary Contents 16000 16000 16000 17000 16000 
3 Smoke Dampers at AHU’s 15000 15000 N/A 17000 N/A 
4 Smoke Damper Actuators at AHU’s 15000 15000 16000 17000 N/A 
5 Fire Dampers 15000 15000 N/A N/A N/A 
6 Air Flow Stations 17000 15000 N/A 17000 N/A 
7 Automatic Control Dampers (unless 

specified with unit) 
17000 15000 N/A 17000 N/A 

8 Automatic Control Damper Actuators 17000 17000 17000 17000 N/A 
9 Variable Speed Drives 15000 or 16000 16000 16000 17000 N/A 

10 Humidifiers 15000 15000 16000 17000 N/A 
11 Humidifier Control Valve 15000 15000 N/A 17000 N/A 
12 Humidifier Isolation Valve 17000 15000 N/A 17000 N/A 
13 Humidifier Airflow Switch 15000 15000 N/A 17000 N/A 

       
 VAV and Terminal Units      

14 Supply & Exhaust Terminal Boxes (VAV’s) 15000 15000 16000 17000 N/A 
15 Terminal Flow Pick-up 15000 15000 N/A 15000 N/A 
16 Terminal Damper Actuator (if not provided 

by box manufacturer) 
17000 15000 N/A 17000 N/A 

17 Terminal DDC Controller 17000 15000 16000 17000 N/A 
18 Terminal Reheat Valves 17000 15000 N/A 17000 N/A 

       
 Laboratory Controls      

19 Supply, Hood Exhaust & General Exhaust 
Air Valves 

17000 15000 N/A 17000 N/A 

20 Controls at Fume Hood 17000 17000 16000 17000 N/A 
21 Isolation Room Controls 17000 17000 16000 17000 N/A 

       
 Meters      

22 Water Flow Meters 17000 15000 16000 17000 N/A 
23 Electrical Demand Meters 16000 16000 16000 17000 N/A 
24 Steam Flow Meters 17000 15000 16000 17000 N/A 

       
 Digital Control Panels      

25 DDC Panels if shown on Electrical Drawings 17000 17000 16000 17000 N/A 
26 DDC Panels if NOT shown on Electrical 

Drawings 
17000 17000 16000 if 

120V 
17000 N/A 

       
 Control Air      

27 Air Compressor 17000 15000 16000 N/A N/A 
28 Air Dryer 17000 17000 16000 N/A N/A 

       
 Water Systems      

29 Hydronic Control Valves 17000 15000 N/A 17000 N/A 
30 Water Flow Switches for Chiller 15000 15000 16000 17000 N/A 
31 Cooling Tower 15000 15000 16000 17000 N/A 

       
 Miscellaneous Systems      

32 Refrigerant Monitoring 17000 17000 16000 17000 N/A 
33 Split System (Heat Pumps, etc.) 15000 15000 16000 17000 N/A 
34 Chemical Feed Systems 15000 15000 16000 17000 N/A 
35 Kitchen Hood System 15000 15000 16000 16000 or 

17000 
16000 

 
Fig. BSRV.30-3 
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BSRV.40 FIRE PROTECTION SYSTEMS 
 

BSRV.40.1 GENERAL  
 
In buildings requiring sprinklers, fire pumps or fire protection standpipes, a 
separate backflow for fire protection sh all be provided.  Fire protection service 
shall not be through the domestic metered water system. 
 

BSRV.40.2 FIRE PROTECTION SPRINKLERS 
 

BSRV.40.2.1 Application  
 
In addition to required building codes, autom atic fire suppression sprinkler 
systems: 
• Shall be used in new buildings, a dditions and renovations of existing 
buildings, consistent with University administrative policy. 
• Shall provide a sprinkler head above each landing of all stairwells 
 

BSRV.40.2.2 Installation, Inspection And Acceptance 
 
Fire department building and riser conn ections shall be coordinated through the 
University Of fice of  Environm ental Health  and Safet y Fi re Safet y Offi cer. The 
location of Post Indicator Valves and Fire Alarm  Control Panels shall be 
approved by the authorized person f rom the Charlottesville Fire Departm ent, or 
appropriate jurisdiction for projects not located on University Grounds. 
 
In buildings of two or m ore stories, rise rs shall occur in each exit stair with fire 
department hose connections at each level.  
 
Specifications shall indicate that f ollowing the com pleted installation Facilities 
Management or its independent consultant  will inspect the installation prior to 
final inspection and acceptance by the State Fire Marshal, and report any 
deficiencies.   
 

BSRV.40.2.3 Standpipe and Hose System 
 
Standpipes and fire valve cabinets shall be provided. Renovations of spaces that 
have fire hose cabinets shall remove hoses.  
 

BSRV.40.2.4 Fire Protection Specialties 
 
The University provides portable fire extinguishers. 
 
Fire extinguisher cabinets shall be specified. 
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BSRV.40.2.4 (continued) 
Tops of cabinets shall be m ounted leve l with the door head and the bottom  not 
higher than 44 inches above the finished floor. 
 

BSRV.40.3 PROTECTION DURING CONSTRUCTION 
 
In renovation projects where the buildi ng is to rem ain occupied during 
construction, the following measures shall be included in the contract documents: 
 
All operational standpipes are to be maintained at all times 
 
Sprinkler systems in areas being renovated shall be fully operational when the 
contractor leaves the site each day. A fire watch shall be provided at all times that 
a sprinkler system is inactive. 

 
BSRV.50 ELECTRICAL SYSTEMS 
 
BSRV.50.1 SERVICE AND DISTRIBUTION 

 
BSRV.50.1.1 Pow er 

 
The University purchases electric power  for its m ain Grounds from  Dom inion 
Virginia Power, distributing power from  University-owned substations through 
underground duct bank system s to secondary  distribution points. New services 
shall be connected to the University's distribution system. Where existing services 
are connected directly to Dom inion Vi rginia Power, renovation and addition 
projects shall convert these services to the University's distribution system. 
 
Transformer vault room s on Grounds m ay contain either Dom inion Virginia 
Power or University-owned transf ormers. The Project Manager and/or 
Architect/Engineer shall determine ownership through the Facilities Managem ent 
Utilities Department. 
 
The University’s prim ary electrical  service voltages are 12,470 volt and 4160 
volt, 3 phase, 60 hertz.  However, there are areas throughout the University that 
have direct service from  the Virginia Dominion Power at voltages varying from  
120 volts to 34,500 volts. 
 
Some areas of the University Grounds have  spare ductbanks for future electrical 
expansion. Due to previous agreem ents, Dom inion Virginia Power does have 
lines in excess of 600V that are direct buried on University property. 
 
A description of the areas and buildings served by each University-owned 
substation is available from Facilities Management Director of Utilities. 
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BSRV.50.1.1 (continued) 
Where new buildings are added to the University’s prim ary f eeders, or a 
substantial change to an existing structure is m ade, subm it a calculation at the 
contract document submission showing the existing load on the feeder, new load 
and feeder capacity. 
 

BSRV.50.1.2 Transformers and Primary Switches 
 
All new or replacement transformers in the existing 4,160-volt service shall have: 
dual primary taps for 12,470/4,160 volts.  
 
All primary transformers shall have coppe r windings. Primary taps shall be sized 
for 600A conductors. 
 
Internal tank fuse links or fuses are prohibited. All prim ary overload protection 
shall be external to the transf ormer. All buildings shall be f ed with two prim ary 
feeders, where dual prim ary feeders are av ailable. Transform ers serviced with 
dual feeder configuration shall have a separate external fused 15 KV selector 
switch.   
 
Exterior transformers shall be pad m ounted, liquid-filled type with the following 
characteristics: 
• Live front, spade-connected type 
• Temperature rise of 55°/65° C 
• OA cooled 
• Where exterior pad-m ounted transformer and/or switches are used, Facilities 
Management in consultation with the Arch itect for the University shall approve 
their locations. 

 
• Interior transformers shall be dry-type with the following characteristics: 
• Temperature rise of 115 ºC maximum 
• HV BIL of 95 kV 
• A cast prim ary and either a vacuum  pressure im pregnated (VPI) or cast 
secondary is preferred 
• AA cooled with at least the provisions for FA cooling. 
 
As an alternative, a silicone or other less-f lammable liquid-filled transformer (as 
defined by NEC 450-23) may be used indoors. The liquid shall be Factory Mutual 
approved. Transform er characteristics shall be the sam e as for exterior liquid-
filled transformers. 
 
Electrical services for research fac ilities shall be designed utilizing a double-
ended transform er configuration with a secondary tiebreaker. They shall be 
designed with m anual override on the breaker. Dual transform ers shall be 
designed to perm it replacem ent of eith er unit without disturbing the other 
transformer. 
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BSRV.50.1.3 Distribution  
 

BSRV.50.1.3             .1 Primary Cable 
 
• Shall be copper, listed for 15 kV service 
• Type MV-105, insulated to 133% insulation level, 220 m ils. EPR is 

preferred 
• All cable shall be suitable for use in wet or dry locations 
• Shielding may be either a copper tape shield or corrugated drain wire 

system 
• Cable shall be identified by phase markings on the outer jacket at 

intervals not to exceed two feet 
• Cable shall be installed in concrete encased underground ductbanks 

and electrical vaults. Direct buria l of prim ary cable (>600V) is not 
allowed. 

 
BSRV.50.1.3              .2          Terminations 

 
• All m anhole m edium voltage cable sp lices shall be m ade with re-

connectable modular splice kits that meet ANSI/IEEE Standard 386-
1995. 

• In manholes and other accessible encl osures, wrap individual prim ary 
cables separately with fire retardant tape. 

 
BSRV.50.1.3              .3 Ductbanks 

 
• Shall use six-inch Schedule 40 PVC conduit for runs between 

manholes. Ductbanks runs from  last m anhole to prim ary switch m ay 
use 5-inch conduits. 

• Shall be a continuous concrete stru cture with reinforcing. Reinforcing 
shall be m inimum four corner bars (#4 or larger depending on 
ductbank size) and #3 stirrups at 48” o.c. for sm all and 36” o.c. for 
large ductbanks. 

• Top of ductbank shall be a minimum of 24” below finished grade 
• Shall slope to drain to prevent accu mulation of water in the ductbank, 

and shall not have any low points. 
• A utility marker tape shall be buried 12” above each ductbank. 
• A m andrel shall be pulled through all ductbanks prior to cable 

installation. 
• Concrete for ductbanks and m anholes shall have a m inimum 

compressive strength of 3,000 psi at 28 days, meeting requirements of 
ACI 318 and ACI 301. 
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BSRV.50.1.3            .4 Manholes 
 
• Minimum of eight feet by eight feet by six and one-half feet high 
• Minimum 3’-0” diam eter fram e a nd cover opening for access from  

outside 
• Shall be waterproofed with coal tar bitumen 
• Covers in paved areas shall be sealed 
• Shall have 18” x 18” x 12” deep corn er sump. Floor to slope gently to 

sump. Sum p shall be drained through percolation (im proved if 
required with stone filled pit) or through a drainpipe sloped to daylight 
with the end protected against rodent entry. 

• Manhole shall be equipped with a ladder. 
• A ground rod shall be provide d at each m anhole. Ground rod 

penetration shall be watertight. 
• Precast m anholes shall not have m ore than two sections. The joint 

between sections shall be sealed watertight. 
• All construction including vocer shall be HS 20 traffic rated 

 
BSRV.50.2 BUILDING INTERIOR SYSTEMS 

 
BSRV.50.2.1 General  

 
Electrical equipm ent and circuits shall be m arked and labeled for identification 
purposes in accordance with the NEC. Laminated nameplates shall be used on the 
exterior surfaces of all electrical equipm ent. Junction and pull boxes m ay be 
labeled using a black indelible m arker. Receptacles and devices are to have a 
label on the back of the coverplate. Labels  for equipment served from a generator 
shall be a different color than those on normal power. Em ergency light fixtures 
shall be identified by a red dot/circle on the frame.  
 
Conductor color-coding shall m atch the existing building convention. If none 
exists, the phase colors for 120/208V syst ems shall be red, blue and black. The 
phase colors for 277/480V shall be yellow, orange and brown. 
 
The f ollowing calculations shall be subm itted with contract docum ent drawing 
submissions: building short circuit, bu ilding load, feeder voltage drop, and 
generator load calculations. W here generator requires stepped load starting, the 
load sequence, tim e delays and how th e stepping will be achieved shall be 
indicated on the drawings. 
 

BSRV.50.2.2 Demolition 
 
All wire shall be rem oved back to the last active device, junction box or 
panelboard. All exposed and/or accessible conduits and boxes shall be removed. 
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BSRV.50.2.2 (continued) 
When telecom munications system s ar e replaced, abandoned wire and cabling 
shall be rem oved with walls and ceilings restored to their pre-existing condition. 
Coordinate with University Inform ation Technology and Com munications 
personnel through the Project Manager. 
 
The contractor shall coordinate the di sposal of PCB ballasts and fluorescent 
lamps through the University Project Manager. 
 

BSRV.50.2.3 Panels, Switchgear and Transformers 
 
Building switches and switchgear shall be located in appropriate electrical room s. 
Switches (and other electrical equipment) will be permitted, by exceptions, on the 
exterior of buildings. Approval for exterior switches, based upon drawings 
submitted f or review, is required f rom the Director of  Facilities Planning and 
Construction prior to completion of the contract documents. 
 
Service conductors from  transform er to building shall be concrete encased. 
Reinforcing shall be provided for large and/or lengthy runs. 
 
Bussing shall be copper. Separate neut ral and equipm ent grounding busses shall 
be provided. Loadcenters are not permitted. 
 
Schedules shall be provided for all elect rical construction involving panelboards 
and switchboards. The panelboard schedul e shall, as a m inimum, provide the 
information shown in figure BSRV.50.1 . Schedules shall indicate all loads, and 
their locations using final room  numbers, served by each breaker. Spares shall be 
left in the OFF position. 
 
Provide transient voltage surge suppressi on (TVSS) at m ain switchgear (for new 
buildings and major renovations). 
 
A copy of the one line diagram  shall be  perm anently m ounted near the m ain 
switchgear. For renovation projects change s to the one line diagram  shall be 
added and posted. 
 
All new panelboards shall have spare capacity  for future use. Provide four 1-inch 
conduits stubbed out into an accessible ceiling space for new recessed m ounted 
panelboards. 
 
Dry-type transform ers shall have coppe r windings. Transform ers shall m eet or 
exceed the requirements of NEMA TP-1 for energy efficient transformers. 
 
K-factor transformers shall be used where large quantities of harm onic producing 
loads are present. 
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BSRV.50.2.4 Metering 
 
Metering shall be installed in each building m ain switchboard as a m inimum. 
Separate metering for large loads, such as chillers, may be required. 
 
Metering shall be digital, with the following features as a minimum: 
• True rms metering through the 31st harmonic 
• Real-time readings for current, voltage , real power, reactive power, apparent 

power, power factor, frequency, THD and k-factor 
• Demand readings for current, power f actor, real power, reactive power and 

apparent power 
• Energy readings for real, reactive power 
• RS-485 comm port 
• 0.2% accuracy class 
• Alarm/relay functions 
• On-board data logging 
• Date/time for each min./max. 
• Downloadable firmware 
 
Meter shall have KZY pulse output tied to building autom ation system  and be 
setup to accommodate kilowatt-hours at the Systems Control Center. 
 
Meters shall be installed and operational prior to connection to utilities. Accuracy 
of meters shall be verified and corrected  if necessary, within 10 working days of 
connection to utilities. 

 
BSRV.50.2.5 Conduits and Wiring 

 
Minimum conduit size shall be ¾”. Flexible metal conduit not exceeding 6-feet in 
length shall be used only for connections to lighting fixtures and equipm ent. All 
empty conduits shall have a 65-lb test pol ymer (or equivalent) pull string tied off 
at both ends. 
 
All conduits shall be concealed in fini shed areas. Surface mounted raceways may 
be used for horizontal distribution of electrical and data cabling in com puter 
rooms, computer classrooms and research laboratories. Pre-existing conditions of 
surface mounted wiring and conduit does not constitute perm ission to add surface 
mounted hardware and raceway. 
 
All wiring shall be run in conduit, surf ace metal raceway or cable tray. Conduit 
from the com munications or contro l wiring (under 50V) wall outlet box m ay 
terminate several inches above the ceiling where lay-in ceiling tile is used. 
Cabling above the ceiling shall be neatly bundled and attached to or 
independently supported from  the build ing structure above. W iring, conduit or 
cable shall not be laid on the ceiling syst em or attached to the ceiling suspension 
wire. Support from the building structure. 
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BSRV.50.2.5 (continued) 
All conductors shall be copper with 75 ºF insulation or better. All power 
conductors shall be #12 AW G or larger . Minim um control wires shall be #14 
AWG and m inimum signal wire no sm aller than #18 AW G unless otherwise 
recommended by manufacturer. 
 
All new circuits shall have a green  equipm ent-grounding conductor sized per 
NEC 250. 
 
No m ore than eight (8) current-carrying conductors shall be run in a single 
conduit. 
 

BSRV.50.2.6 Devices 
 
Ground fault circuit interrupter outlets or breakers are required on all power 
outlets within 6-feet of water sources . Where the presence of water or grounded 
surfaces contributes to a hazardous environm ent, ground fault protection is 
required. 
 
All devices shall be 20A, heavy-duty sp ecification (m inimum) grade devices. 
Residential grade devices are not permitted. All receptacles used in the University 
of Virginia Health System s (patient care and Medical School) shall be hospital 
grade. 
 
Receptacles shall be m ounted with the ground pole in the UP position unless 
otherwise directed. 
 

BSRV.50.2.7 Lighting 
 
The following energy conservation measures shall be used wherever possible: 
 
• Building designs shall take m aximum advantage of natural light. Am bient 

light sensors, dim mers and program mable controllers are to be used where 
cost effective. 

• Occupancy sensors shall be used in room s such as restroom s, single person 
offices, storage rooms, custodial or janitorial closets, etc. 

• Unless impractical, occupancy sensors shall be used in conference room s and 
classrooms. 

• Multiple circuits/switching shall be provided in classroom s and other large 
rooms to permit reduced power consumption. 

• Fluorescent or m etal halide lam ps shall be used for lighting. The use of 
incandescent lam ps shall be lim ited to applications approved by Facilities 
Management. 

• 12-hour timer switches are to be used to  control lights in m ajor mechanical 
rooms. 
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BSRV.50.2.7 (continued) 
Fluorescent fixtures shall use T-8 or compact fluorescent lam ps. Fluorescent 
lamps shall have a m inimum CRI of 80. Lam p tem peratures shall be 3500 ºK 
unless otherwise directed by the Univer sity Project Manager. All fluorescent 
ballasts shall be electronic except in areas where the usage requirem ents take 
precedence. Lamps are to be the low-m ercury content, “green tip” type, passing 
the EPA test for non-hazardous waste. 
 
Exit signs shall be red LED type with diffused lenses. 
 
Non-catalog and custom  lighting fixtures shall not be used unless econom ically 
justified and approved by Facilities Management. 
 
Interior lighting levels shall com ply with the recom mended foot-candle levels 
found in IESNA Lighting Handbook, 8 th edition. Lighting levels for m echanical 
and electrical room s shall be 20-30 foot-candles. Lighting level for 
telecommunications room s or closets shall be 50 foot-candles. The use of task 
lighting is to be m aximized. The illum inance ratio f or m aximum to m inimum 
light levels shall not exceed 10:1 in any occupied space. 
 
Drawings and/or specifications shall requi re coordination and field verification to 
prevent obstructions by ducts and pipi ng that either prevent the required 
illumination or reasonable access to re-l amp, m aintain and replace the light 
fixture. For safety reasons light fixtures  will be located at or around equipm ent so 
that m aintenance personnel will not obs cure the required illum ination. Unless 
resulting from  actions of the Owner or Architect/Engineer, the contractor or 
subcontractor’s responsibility shall include relocation of a light or installation of 
additional light fixtures as required to meet these requirements 
 
Foot-candle (fc) calculations for normal and emergency modes shall be submitted 
with the contract document submission. Design fc, IES illum inance category, and 
any weighting factors used, shall be indicated on the fc calculations. Subm it 
fixtures cuts of all proposed fixtures at the prelim inary design subm ittal. Submit 
any revised or added fixture cuts with the contract document submission. 
 
Recessed light fixtures are to be suspe nded from  the structure. Do not support 
solely from the ceiling suspension system. 
 
The use of 2’ x 2’ light fixtures shall be lim ited to those areas that are 
architecturally appropriate. 
 
The locations of light fixtures in m echanical spaces shall be field coordinated so 
that access to lights for relam ping, m aintenance and replacem ent is m aintained 
with appropriate illumination levels.  
 
See SITEWORK, SW.20.2 Site Lighting.  
 

BSRV.50.2.8 Motors and Starters 









































 
 NOTE: "Minority business enterprise" m eans a business enterprise that is owned  

and controlled by one or m ore socially and economically disadvantaged persons. 
Such disadvantage may arise from cultural, racial, chronic economic circumstances, 
or background, or other similar cause.  Such persons include, but are not limited to, 
Blacks, His panics Am ericans, As ian Am ericans, Am erican Indians, Es kimos and 
Aleuts. 

 



















      Figure SW-7; University Safety and Security       GR.3.10, p. 12 
      Committee, SW.1.1, p. 3 Vivariums, GR.4.3, p. 16 
Temporary utilities, GR.10.13, p. 32  
Testing and laboratory services, construction,  Waivers, from design guidelines, GR.1.1, p. 4 
      GR.10.15, p. 33      from accessibility requirements, GR.2.2, p. 7 
Thermafusers, prohibited, BSRV.30.1.1, p. 19 Wall and corner guards, INT.10.3.5, p. 8 
Thresholds, masonry, BE.20.1.7, p. 7 Wall coverings, INT.30.1.3, p. 10 
Toilet Wall finishes, INT.30.1, p. 9 
      and bath accessories, INT.3.3, p. 7 Walls, exterior, BE.20.1, p. 5 
      partitions, INT.10.3.4, p. 8      cladding/siding, BE.20.1.11, p. 7 
      tissue dispensers, INT.10.3.3.4, p. 8      masonry veneer, BE.20.1.6, p. 7 
Toxic fumes, GR.5.5, p. 19      metal studs, BE.20.1.1, p. 5 
Trailers, custodial space, GR.5.8., p. 22      parapet, BE.20.1.5, p. 7 
Trash and ash urn receptacles, SW.20.10, p. 13      water repellent coatings, BE.20.1.9, p. 7 
Tree planting, SW.20.1.4, p. 7 Wardrobes, INT.10.3.7, p.8 
Tree removal, SW.10.5, p. 6 Warranties and guarantees, GR.11.7, p. 37 
Trench cuts in roadway, SW.1.4, p. 4      roofing, BE.30.2, p.11 
Tunnels, see Utilities, tunnels Waste receptacles, INT.10.3.3.3, p. 7 
 Water 
Underground tanks, SW.1.5, p. 4       supply and treatment, BSRV.20.1.1, p. 15 
University Department of Police, GR.3.16, p.14       distribution, BSRV.20.3.4, p. 16 
University Landscape Architect, GR.3.7, p. 11;               
      GR.3.15, p. 14       domestic metering, BSRV.20.1.2, p. 15 
University policies for construction, GR.8, p. 25       domestic hot water, BSRV.20.1.3, p. 16 
University Safety and Security Committee,         exterior chilled water, SW.35.3, p. 18 
     SW.1.1, p.3       exterior domestic, SW.35.3, p. 18 
University Systems Control Center,       hose bibb spacing, BSRV.20.3, p. 17 
      BSRV.60.1.1, p. 49       irrigation system metering, BSRV.20.1.2, p. 15 
Utilities,        materials, BSRV.20.2, p. 16 
      Connections, BSRV.1.2, p. 5        meters, BSRV.20.1.2. p. 15 
      in tunnels, BSRV.1.2, p. 5       piping materials, SW.35.3, p. 18 
      metering, BSRV.1.3, p. 6 Weekend or after hours construction, GR.7.1, p. 24 
      removal or abandonment, GR.10.12, p. 32 Windows  
      shut off valves, BSRV.1.2, p. 6       exterior, BE.20.3, p. 9 
      temporary, GR.10.13, p. 32       general, BE.20.3.1, p. 9 
      tree planting, SW.20.1.4, p. 7       glazing/storm sash, BE.20.3.2, p. 9 
      trench cuts in roadway, SW.1.4, p. 4 Wood flooring, INT.30.2.4, p. 11 
      tunnels, size and structure, BSRV.1.2, p. 5  
Utility Outages, GR.10.11, p. 32  
  
Valves, drain, BSRV.20.3, p. 16  
     shut-off valves, utilities, BSRV.1.2, p. 6  
Van parking, GR.2.1, p. 6  
 




