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1 Introduction 

This narrative describes the performance equipment for the new Utah Valley University 
Performing Arts Complex.  

1.1 Theatre Equipment 

Performance equipment includes production systems and devices intended to support the 
programming in the Concert Hall, Proscenium Theatre, Dance Venue, Instrument Ensemble 
Room, and Choral Ensemble Room as well as related support facilities.  Performance Sound, 
Video and Communications (PSVC) equipment intended to support the same performance and 
support spaces is described in a companion narrative. For all of these spaces and equipment 
significant coordination is required by the architect, engineers, and design team.  
 
Equipment is listed by CSI specification:  
 
Division 11: Equipment 

11 61 11 Adjustable Acoustics 

11 61 13  Adjustable Acoustics Drapery and Track 

11 61 14  Operable Performance Partitions 

11 61 23  Theatrical Platforms 

11 61 33 Theatrical Rigging 

11 61 43 Stage Draperies 

11 61 51  Theatrical Pipe Grid 

11 61 61 Theatrical Lifts 

11 61 63 Theatrical Seating Wagons 

11 61 71 Performance Dance Floor Surface  

11 61 93 Performance Lighting Instruments and Accessories 

Division 12: Furnishings 
12 66 23 Telescopic Seating Risers 

Division 26: Electrical 
26 09 61 Performance Dimming and Controls 

Division 27: Integrated Audio-Video Systems and Equipment  
Refer to companion document. 

1.2 Architectural and Technical Elements 

This narrative also provides specific recommendations and advice on architectural elements 
that are not performance equipment but do have significant impact on all performance 
equipment and require careful coordination. These elements include: 
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Fixed, Loose, and Bench Seating 

Stage floors 

Stage galleries and catwalks 

Performance lighting positions 

Grids (forestage and overstage) 

Orchestra pit and seating wagon railing fascia 

Adjustable proscenium panels 

Forestage reflector  

Balconies and boxes 

Acoustical doors 

Company switches 

Conduit, Wiring and Back boxes 

2 Concert Hall 

2.1 Theatre Equipment 

2.1.1 11 61 13 Adjustable Acoustic Drapery and Track 

The adjustable acoustic drapery and track consists of electro-mechanically driven fabric drapes 
that operate horizontally on curtain tracks. These drapes deploy out from storage pockets and 
into the room along the walls of the concert hall auditorium. Each drape or pairs of drapes will 
be motor driven from a central control station. The system will utilize a programmable logic 
controller and encoders/limit switches to locate the position of each drape. The system will allow 
for a number of presets to be reliably recalled as needed for different performance types or room 
settings.  
  
Accommodation required - Coordination of finishes, fabric color, storage pockets and access, 
electrical conduit and wiring, and structural framing systems with Architect, Electrical and 
Structural Engineer. 

2.1.2 11 61 23 Theatrical Platforms: 

Orchestra Risers – Orchestra risers will be provided to elevate sections of the orchestra above 
the performance platform. Riser layout will be developed with orchestra layouts in DD.  

Conductor Podium – A portable conductor’s podium with steps and railings will be provided. 

Accommodation Required – Storage for risers and podium when not in use located under 
platform in basement level. 

Sound Control Position – The in-house sound control location is planned to be located at the 
cross aisle in front of the parterre wall. A depressed slab in this area will form a pit that scissor 
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type variable height platforms can be collapsed into. Demountable partitions that drop into flush 
sockets will be provided to enclose the area and mask the technical equipment.  

Accommodation required - Coordination of finishes, electrical conduit and wiring, and 
structural slab elevations with Architect, Electrical and Structural Engineer. 

2.1.3 11 61 33 Theatrical Rigging:  

Concert Canopy Reflector Rigging – Motorized hoists will be provided to allow acoustic 
adjustment of the canopy reflectors. The center 3 reflectors will be independently adjustable and 
the outer reflectors will be adjustable in pairs (DS- L/R, MS-L/R, and US-L/R). The system will 
utilize a programmable logic controller and encoders/limit switches to locate the position of each 
reflector. The system will also allow for a number of presets to be reliably recalled as needed for 
different performance types or acoustic settings.    
 
Speaker Cluster Rigging – Motorized hoists will be provided for the Left / Center / Right 
Speaker Clusters. Clusters will be flown to performance height when in use and lowered onto 
trolleys to be taken away when not in use.  
 
Controls – Controls for motorized rigging elements will be provided in a master control panels 
and remote pendant controllers. 
 
Chain Motor Control – An 8-way chain motor control system is envisioned for the concert hall. 
Chain motor power and control receptacles and structural strong points will be located Front of 
House and above the performance platform - adjacent to the catwalks. This will allow for the 
suspension of trusses or other temporary production equipment. Only installed infrastructure for 
the chain motor system will be provided, no loose equipment (chain motors, stands, extensions, 
truss, etc.) will be provided. 
 
Accommodation required - Coordination of the structural design of attic or grid and strong 
point locations to support rigging equipment. Coordination of all MEP systems allow clear area 
for rigging operation. Coordination of electrical services and connections as required for electric 
motors.  

2.1.4 11 61 61 Theatrical Lifts  

Lift - The motorized lift system is a steel framed lift table consisting of a proprietary lift system 
anchored to lift pit foundation slab. The lift is provided with all controls, safeties and post and 
chain railing. Lift controls shall be from a hand held pendant with receptacles backstage and on 
the lift. Preset positions will include “Stage Extension” with lift at performance platform 
elevation, “Seating” with lift at auditorium front row elevation, and “Storage” with lift at 
basement level.  
    
Accommodation required - Structural slabs as required for lift machinery to be provided by 
other trades.  Finish flooring and fascia to be provided by other trades. Coordination of electrical 
services and connections as required for electric motors and motor control cabinets.  
Coordination of devices in lift table and cable management to lift pit floor (demountable aisle 
lights, convenience power, and loudspeaker wiring access).   
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2.1.5 11 61 63 Theatrical Seating Wagon 

Seating Wagon – The first two rows of seats will be located on a seating wagon that sits atop the 
Stage Extension Lift. When in use, the wagon’s finished floor elevation is at the same elevation 
as the fixed seating in the next adjacent row. When not in use the wagon will store in the 
basement and allow the lift to form a stage extension allowing for approximately 8’-6” of extra 
platform depth.  
    
Accommodation required –Finish flooring and fascia to be provided and installed by other 
trades. Fixed seating to be provided by other trades.  

2.1.6 11 61 93 Theatrical Lighting Instruments and Accessories 

An inventory of approximately one hundred twenty (120) concert lighting fixtures with mounting 
and distribution hardware will be provided. Fixture accessories (barndoors, tophats, irises) as 
well as an inventory of stage extension cables will be provided.  The concert lighting should be 
designed to give an even wash of light over the extent of the concert platform allowing musicians 
to be seen and to read their scores. No followspots for the concert hall will be provided, however 
a followspot booth and accommodations for future followspots in planned.   
 
Accommodation required - Electrical services and connections as required with Electrical 
Engineer.  

2.1.7 26 09 61 Theatrical Dimming and Control 

This system shall consist of approximately ninety six (96) remote controlled dimmers for 
performance lighting. Additional dimmers for house lighting will be required per electrical 
engineer. The dimmers are wired to individual performance lighting outlets distributed 
throughout the concert hall (primarily at the tech level). Performance lighting control will be 
DMX distributed throughout the concert hall by way of sACN (ENET). Portable DMX nodes 
will convert sACN to DMX at facility panel locations. A portable lighting control console for the 
performance lighting will be included. Console operation shall be possible from the control 
room, and rehearsal position in the audience chamber. Architectural lighting control will be 
provided and pushbutton stations will be located adjacent to entry doors. Master control will be 
by way of touchscreen control stations located backstage and in the control booth. 
   
Accommodation Required – Electrical contractor to provide electrical services to dimmer racks 
and two-wire plus ground branch circuits to fixed lighting and performance lighting outlets - 
including all labor, wire, raceways, standard back boxes and fittings. All labor, wire, raceways, 
and standard back boxes for control systems provided by others per contractor. Coordination 
with house lighting designed by Electrical Engineer. Accommodation of electrical power and 
control conduit and wiring with Electrical Engineer. 

2.1.8 Other  (Items required but not specified) 

Musician Chairs & Stands – Professional orchestra chairs, music stands, and stand lights. Chairs 
and stands to be portable and stackable. Include rolling racks for stands and chairs. 
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Miscellaneous Stage Equipment - Complement of ladders, tools, first aid, safety equipment and 
other miscellaneous items as required. 
 
Accommodation - Storage required when not in use. 

2.2  Architectural Elements 

2.2.1 12 61 00 Fixed Auditorium Seating 

Fixed seating of approximately 695 quality chairs with self-rising seat bottoms, seat arms, letter 
and number plates, and end standards will be provided. Demountable chairs will be located to 
provide locations for wheelchair positions and for temporary technical areas. Seats to include 
provisions for aisle fixed seats with transfer arms for disabled access to ADA and local code 
requirements. All demountable chairs to be removable in singles or gangs of 2 and 3.  
 
Accommodation Required - Coordination of seating layout, riser layout, sightlines, finishes, 
fixing details and underfloor supply (if any) with Architect, Structural, and Mechanical, 
engineers. Coordination of removable seating needs and aisle light requirements with Electrical 
Engineers. 

2.2.2 12 62 03 Loose Auditorium Seating 

Loose seating of approximately 60 quality chairs to match finishes of fixed seating will be 
provided. Seating to be used in box levels as shown on architect’s and theatre consultant’s 
drawings. 
 
Accommodation Required - Coordination of railings, sightlines, and finishes with Architect. 

2.2.3 12 67 23 Bench Choral Seating 

Choral seating in continuous benches at the choral balcony.  Finish and Fabric to match fixed 
auditorium seating.  
 
Accommodation Required - Coordination of seating layout, riser layout, sightlines, finishes, 
fixing details and underfloor supply (if any) with Architect, Structural, and Mechanical, 
engineers. Coordination of removable seating needs and aisle light requirements with Electrical 
Engineers. 

Note: Fixed, Loose, and Bench seating in Construction Budget not in Theatre Equipment Budget 

2.2.4 Stage Floor 

Performance Platform floor. Refer to attached details in appendix.   
 
Accommodation required – Slap depression and loading requirements coordinated with 
structural engineer. Coordination of finishes and details with Architect. 
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2.2.5 Lighting Bridges & Lighting Positions 

Refer to attached details in appendix.  
The catwalks or lighting bridges will carry a considerable amount of performance lighting 
equipment. All railings in these areas must be sized to accommodate standard lighting equipment 
clamps, and in many positions, must be adjustable. Provision for lighting positions on the 
balcony front and under upper level side boxes will be developed. 
  
Accommodation Required - Coordination of finishes and structural support system with 
Architect and Structural Engineer. MEP zones to be coordinated and clear of lighting positions. 
Adequate work light and performance running lights to be provided in the technical level and 
attic area. Electrical services for equipment to be coordinated with electrical engineer.  

2.2.6 Company Switches & Cable Passes 

Electrical disconnects (company switches) as required for temporary production power (lighting, 
rigging, automation and machinery). Locations, quantities, and sizes are provided will be 
identified in DD.  
 
A system of temporary cable passes as required to allow temporary production cabling to be run 
between the loading dock, house mix positions, control booth, and performance venues will be 
developed in DD. 
  
Accommodation Required - Coordination of finishes, fire protection strategy, and structural 
penetrations/slab depressions with Architect and Engineers. 

2.2.7 Conduit, Wiring and Back boxes 

Provision of electrical wiring services and materials for the performance equipment systems 
described in this document  
 
Accommodation Required - Coordination of finishes, locations, access, and structural support 
system with Architect and Engineers. 

3 Proscenium Theatre 

3.1 Theatre Equipment 

3.1.1 11 61 11 Adjustable Acoustics 

The adjustable acoustics in the Proscenium Theatre consists of electro-mechanically driven 
fabric banners that operate vertically. These banners deploy out from banner boxes located at the 
catwalk level along the side walls. The banners will be operated from a central control station 
located in the stagehouse. The system will utilize a programmable logic controller and 
encoders/limit switches to locate the position of each banner. The system will allow for a number 
of presets to be reliably recalled as needed for different performance types or room settings.  
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Accommodation required - Coordination of finishes, fabric color, and access, electrical conduit 
and wiring, and structural framing systems with Architect, Electrical and Structural Engineer. 

3.1.2 11 61 14 Operable Performance Partitions 

Operable performance partitions will be provided at the back wall of the orchestra pit. One side 
of the partition will be acoustically reflective and the other side acoustically absorptive. The 
track layout will allow partitions to be deployed with either side facing out or a combination of 
both. This adjustment will provide some control of loudness in the pit. The partitions will also 
allow access to the seat wagon storage area on the other side of the partitions from the orchestra 
pit. 

3.1.3 11 61 23 Theatrical Platforms 

The in-house sound mix position will be located directly in front of the parterre wall. A 
depressed slab in this area will form a pit that scissor type variable height platforms can be 
collapsed into. Demountable partitions that drop into flush sockets will be provided to enclose 
the area and mask the technical equipment.  

Accommodation required - Coordination of finishes, electrical conduit and wiring, and 
structural slab elevations with Architect, Electrical and Structural Engineer. 

3.1.4 11 61 33 Theatrical Rigging:  

Counterweight Rigging - The single purchase counterweight rigging system will have 
accommodation for 60 linesets on 8” centers to suspend and move scenery, lighting, and drapery 
within the stagehouse. Approximately 50 linesets will be provided (10 deferred/future). The 60’ 
long ladder battens are constructed of 1.9” OD schedule 40 pipe with approximately 1800 pound 
load capacity above pipe weight and will require 6 lift lines.  Batten extensions will be provided 
for 10 linesets to allow for additional batten length when required. A locking rail will be 
provided at stage level.  The system also includes outriggers and an index strip light at stage and 
gallery levels. A capstan winch will be provided to assist with lifting heavy loads. 
   
Fire Safety Curtain – Required by code to allow for smoke separation between stage and 
audience.  
 
House Curtain Rigging – A manually operated house curtain traveler track will be provided to 
allow for a traveling and paging of the main drape.  
  
Stage Traveler Tracks - Portable manual traveler tracks attached to overhead battens for bi-
parting of a two panel curtains to be used for mid-stage and upstage travelers. 
 
Side Tab Masking – Fixed tracks located under the stage galleries on the onstage side will be 
provided to allow for side tab masking panels.   
 
Chain Motor Control – A 12-way chain motor control system will be provided for the 
proscenium. Chain motor power and control receptacles will be located at the grid and forestage 
grid. This will allow for the suspension of trusses or other temporary production equipment from 
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these locations. Additionally, a grid hatch is planned with a rigging beam located above to for 
hoisting loads up to the grid. Four 1 ton chain motors, four chain motor stands, and chain motor 
extension cables will be provided. 
   
Speaker Cluster Rigging – No hoists for loudspeakers will be provided in the proscenium. 
Fixed locations for the house system is envisioned. Chain motors can be used to hoist touring 
equipment.  
 
Other - Miscellaneous loose rigging equipment is provided for use which includes a compliment 
of belay pins, cable support cradles, bottom weight pipe for draperies, purchase line snubbers 
and heat shield borders. 
 
Accommodation required - Coordination of structural design of stage house to support rigging 
equipment. Coordination of all MEP systems in stagehouse to allow clear area for rigging 
operation. Electrical services and connections as required for connections to theatre equipment 
with Electrical Engineer. Coordination of structural columns and support with Architect and 
Structural Engineer. 

3.1.5 11 61 43 Stage Draperies 

Velour drapery shall be an opaque inherently flame retardant polyester fabric providing long 
service life with little maintenance. The main curtain is to be sewn with 100% fullness and with 
lining. A matching valance will be provided. An inventory of black velour masking draperies 
(legs, borders, side tab masking panels, and mid-stage and upstage travelers) sewn flat is 
included. A filled leno cyc, a white scrim, and a black scrim are supplied. Muslin drawstring 
bags and storage hampers with lids and heavy-duty casters are also provided. 
 
Accommodation required - Main Curtain and valance to be selected by Architect. Masking 
color selection is to be from standard manufacturer’s colors. 

3.1.6 11 61 61 Theatrical Lifts  

The motorized orchestra pit lift system is a steel framed lift table consisting of a proprietary lift 
system anchored to the lift pit foundation slab. Orchestra lift is provided with all controls and 
safeties Lift controls shall be from a hand held pendant with receptacles backstage and on lift.  
Orchestra lift will accommodate a seat wagon to allow for an increased seat count when the 
orchestra pit is not in use. Preset positions will include “Stage” with lift at stage elevation, 
“Seating” with lift at auditorium front row elevation, and “Orchestra Pit” with lift at Orchestra 
pit and wagon storage level. Removable and permanent railings at vertical openings at and below 
lifts may be integral to the lifts, or may be provided by other trades. Lift will incorporate 
loudspeakers. 
    
Accommodation required - Structural slabs as required for lift machinery to be provided by 
other trades.  Finish flooring and fascia to be provided by other trades. Coordination of electrical 
services and connections as required for electric motors and motor control cabinets.  
Coordination of devices in lift table and cable management to lift pit floor (demountable aisle 
lights, convenience power, and loudspeaker wiring access).  
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3.1.7 11 61 63 Theatrical Seating Wagon 

Seating Wagons – The first two rows of seats will be located on a seating wagon that sits atop 
the Orchestra Pit Lift. When in use for seating, the wagon’s finished floor elevation will play at 
auditorium level. When not in use the wagon will store in the basement and allow the lift to form 
a stage extension or an orchestra pit. The next two rows of seats will be located on 5 separate 
seating wagons that sit atop a concrete slab adjacent to the orchestra pit lift on the audience side. 
The wagons will be designed to break apart between fixed seating with double arms to allow for 
a near continuous layout of seats in a row. The wagons will be removed by unlocking each 
wagon from its adjacent wagon and moving them onto the lift. The wagons can then be raised 
onto the stage with the lift and stored in wings, the scene shop, the loading dock or offsite. 
System to include removable railing inserts as required.  
    
Accommodation required – Finish flooring and fascia to be provided and installed by other 
trades. Fixed seating to be provided by other trades Coordination of adjacent surfaces, storage 
locations, column placements, and slab accommodation with Architect and Structural Engineer. 

3.1.8 11 61 71 Performance Dance Floor Surface 

Although not provided, it is recommended that a modular and portable dance floor for the 
proscenium be acquired for setting over the permanent stage floor.  The purpose of the temporary 
floor is to provide an injury-reducing, resilient floor for dance use.  The protection and “feel” in 
dance performances provided by the portable floor cannot be achieved by the permanent stage 
floor due to construction requirements. Provided for the proscenium will be a demountable vinyl 
dance floor covering of approximately 2400 square feet. The floor will be provided in approx. 
6’-0” wide by 60’ long rolls. Floor will be laid flat with taped seams. The floor will store on 
specially designed dance floor cart(s) to allow for easy rolling and unrolling of the floor. 
 
Accommodation required - Storage for cart when not in use. 

3.1.9 11 61 93 Theatrical Lighting Instruments and Accessories 

An inventory of approximately one hundred seventy five (175) demountable stage lighting 
fixtures with mounting and distribution hardware will be provided. The fixture are primarily 
tungsten fixtures but does include a modest compliment of LED wash lights and cyc lights. Two 
(2) followspots are provided. Accessories including components for 10 side lighting booms, 10 
light ladders, side arms, c-clamps, safety cables, barndoors, tophats and an inventory of 
extension cable, two-fers, and multi cable will be provided. 
 
Accommodation required - Electrical services and connections as required with Electrical 
Engineer.  

3.1.10 26 09 61 Theatrical Dimming and Control 

This system shall consist of approximately three hundred thirty six (336) remote controlled 
dimmers for performance lighting. Additional dimmers for house lighting will be required per 
electrical engineer. The dimmers are wired to individual performance lighting outlets distributed 
throughout the proscenium. Performance lighting control will be DMX distributed by way of 
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sACN (ENET). Portable DMX nodes will convert sACN to DMX at facility panel locations. A 
portable lighting control console for the performance lighting will be included. Console 
operation shall be possible from the control room, and rehearsal positions in the audience 
chamber. Architectural lighting control will be provided and pushbutton stations will be located 
adjacent to entry doors. Master control will be by way of touchscreen control stations located 
backstage, in the control booth, and from a portable touchscreen. 
   
Accommodation Required – Electrical contractor to provide electrical services to dimmer racks 
and two-wire plus ground branch circuits to fixed lighting and performance lighting outlets - 
including all labor, wire, raceways, standard back boxes and fittings. All labor, wire, raceways, 
and standard back boxes for control systems provided by others per contractor. Coordination 
with house lighting designed by Electrical Engineer. Accommodation of electrical power and 
control conduit and wiring with Electrical Engineer. 

3.1.11 Other  (Items required but not specified) 

Personnel Lift - A portable motorized unit for elevating a worker to service lighting and scenery 
above the stage floor.  
Miscellaneous Stage Equipment - Complement of ladders, tools, first aid, safety equipment and 
other miscellaneous items as required. 
Accommodation: Storage required when not in use. 

3.2 Architectural Elements 

3.2.1 12 61 00 Fixed Auditorium Seating 

Fixed seating of approximately 485 quality chairs with self-rising seat bottoms, seat arms, letter 
and number plates, and end standards will be provided. Demountable chairs will be located to 
provide locations for wheelchair positions and for temporary technical areas. Seats to include 
provisions for aisle fixed seats with transfer arms for disabled access to ADA and local code 
requirements. All demountable chairs to be removable in singles or gangs of 2 and 3.  
 
Accommodation Required - Coordination of seating layout, riser layout, sightlines, finishes, 
fixing details and underfloor supply (if any) with Architect, Structural, and Mechanical, 
engineers. Coordination of removable seating needs and aisle light requirements with Electrical 
Engineers. 

3.2.2 12 62 03 Loose Auditorium Seating 

Loose seating of approximately 16 quality chairs to match finishes of fixed seating will be 
provided. Seating to be used in box levels as shown on architect’s and theatre consultant’s 
drawings. 

Accommodation Required - Coordination of railings, sightlines, and finishes with Architect. 

3.2.3 Stage Floor 

Refer to attached details in appendix.   
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Accommodation required – Slap depression and loading requirements coordinated with 
structural engineer. Coordination of finishes and details with Architect. 

3.2.4 Adjustable Proscenium 

The adjustable proscenium is used to change the width of the proscenium opening. Made of steel 
or aluminum framed masking panels on the face of the proscenium opening. Panels are plywood-
clad and covered with a finish per the Architect.  Panels are supported by “barndoor” type tracks 
overhead and guided by knife tracks embedded in the stage floor.  
 
Accommodation required - Coordinate finishes, fabric color, soffits, and structural supports 
with the Acoustician and Structural Engineer. 

3.2.5 Forestage reflectors    

Acoustic reflectors located above the forestage area (but below the forestage grid) will be 
required for acoustic reflections. These reflectors require carefully coordinated openings through 
them to allow for the rigging of theatrical lighting, scenery, loudspeakers and temporary 
production equipment from the forestage grid above. 
  
Accommodation required - Coordinate finishes, acoustic and theatrical criteria, and structural 
supports with the Structural Engineer. 

3.2.6 Lighting Bridges & Lighting Positions 

Refer to attached details in appendix. The lighting bridges and lighting positions will carry a 
considerable amount of performance lighting equipment. All railings in these areas must be sized 
to accommodate standard lighting equipment clamps, and in many positions, must be adjustable. 
Provision for lighting positions FOH will be on the balcony front, under the side boxes, in the 
tech boxes, and vertically between the proscenium wall and the side seating/tech boxes will be 
developed. 
  
Accommodation Required - Coordination of finishes and structural support system with 
Architect and Structural Engineer. MEP zones to be coordinated and clear of lighting positions. 
Adequate work light and performance running lights to be provided in the technical level and 
attic area. Electrical services for equipment to be coordinated with electrical engineer.  

3.2.7 Company Switches & Cable Passes 

Electrical disconnects (company switches) as required for temporary production power (lighting, 
rigging, automation and machinery). Locations, quantities, and sizes are provided will be 
identified in DD.  
 
A system of temporary cable passes as required to allow temporary production cabling to be run 
between the loading dock, house mix positions, control booth, and performance venues will be 
developed in DD. 
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Accommodation Required - Coordination of finishes, fire protection strategy, and structural 
penetrations/slab depressions with Architect and Engineers. 

3.2.8 Conduit, Wiring and Back boxes 

Provision of electrical wiring services and materials for the performance equipment systems 
described in this document  

Accommodation Required - Coordination of finishes, locations, access, and structural support 
system with Architect and Engineers. 

3.2.9 Acoustical Doors 

Large acoustical door(s) to close off the proscenium stagehouse area from the scene shop area 
are required. Door to be double set of manually operating with oversized leaves.  Fire codes 
typically require a roll down fire shutter (or doors to be fire rated) on the scene shop side.   
 
Accommodation Required - Coordination of finishes and structural supports system with 
Architect and Structural Engineer. Coordination with fire protection requirements. 

4 Dance Venue 

4.1 Theatrical Equipment 

4.1.1 11 61 11 Adjustable Acoustics 

The adjustable acoustic system in the dance venue consists of manually drawn horizontal fabric 
drapes on curtain tracks along the side and rear walls of the audience space.   
Accommodation required - Coordination of finishes, fabric color, storage pockets and 
structural framing systems with Architect and Structural Engineer. 

4.1.2 11 61 33 Theatrical Rigging:  

Stage Traveler Tracks - Portable manual traveler tracks attached to catwalks or battens for bi-
parting of a two panel curtains to be used for the main curtain and an up-stage traveler.  
 
Roto-Drape - A set of roto-drape hardware is included so that 5 sets legs can easily be rotated 
flat to increase floor space for dance class. 
 
Manual Pile Wind Winches – Eight linesets will be provided that are operated by manual 
winches. The winches will be mounted on structural supports along the side walls of the stage at 
the catwalk/gallery level. Rigging beams above will provide support for blocks and associated 
rigging. The linesets will be located in the spaces between fixed catwalks and are repositionable 
to allow flexibility. 
      
Other - Miscellaneous rigging is provided for FOH and stage uses. 
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Accommodation required – Coordination of structural design to support rigging equipment. 
Coordination of all MEP systems in stagehouse to allow clear area for rigging operation. 
Electrical services and connections as required for connections to theatre equipment with 
Electrical Engineer. Coordination of structural columns and support with Architect and 
Structural Engineer. 

4.1.3 11 61 43 Stage Draperies 

Velour drapery shall be an opaque inherently flame retardant polyester fabric providing long 
service life with little maintenance. The main curtain is to be sewn with 100% fullness and with 
lining. An inventory of black velour masking draperies (legs, borders, and upstage traveler) sewn 
flat is included. A filled leno cyc, a bounce, and a black scrim, supplied. Muslin drawstring bags 
and storage hampers with lids and heavy-duty casters are also provided. 
 
Accommodation required - Main Curtain to be selected by Architect. Masking color selection 
is to be from standard manufacturer’s colors. 

4.1.4 11 61 71 Performance Dance Floor Surface 

Although not provided, it is recommended that a modular and portable dance floor for the 
audience side of the dance venue be acquired for setting over the permanent floor.  The purpose 
of the temporary floor is to provide an injury-reducing, resilient floor for dance use. The 
protection and “feel” in dance performances provided by the portable floor cannot be achieved 
by the permanent floor due to construction requirements and heavy loads imposed by the 
telescopic seating units. Provided for the dance venue will be a demountable vinyl dance floor 
covering of approximately 2400 square feet. The floor will be provided in approx. 6’-0” wide by 
60’ long rolls. Floor will be laid flat with taped seams. The floor will store on specially designed 
dance floor cart(s) to allow for easy rolling and unrolling of the floor. 
 
Accommodation required - Storage for cart when not in use. 

4.1.5 11 61 93 Theatrical Lighting Instruments and Accessories 

An inventory of approximately one hundred sixty (160) demountable stage lighting fixtures with 
mounting and distribution hardware will be provided. The fixture are primarily tungsten fixtures 
but does include a modest compliment of LED wash lights and cyc lights. Two (2) followspots 
are provided. Accessories including components for 10 side lighting booms, side arms, c-clamps, 
safety cables, barndoors, tophats and an inventory of extension cable, two-fers, and multi-cable 
will be provided. 
 
Accommodation required - Electrical services and connections as required with Electrical 
Engineer.  
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4.1.6 12 66 23 Telescopic Seating Risers w/seats 

A telescopic riser with 132 attached fold down seats will be provided. Integrated motor will 
electrically deploy the risers.  Seats will be manual lift up with assisted folding mechanism. The 
first row of seats (approx. 18) will sit on the floor in front of riser system. 
     
Accommodation required - Architectural niche for storage of risers when not in use. Electric 
power provided for power deployment. Structural support and floor build up to support 
telescopic system. 

4.1.7 26 09 61 Theatrical Dimming and Control 

This system shall consist of approximately two hundred forty (240) remote controlled dimmers 
for performance lighting. Additional dimmers for house lighting will be required per electrical 
engineer. The dimmers are wired to individual performance lighting outlets distributed 
throughout the venue. Performance lighting control will be DMX distributed by way of sACN 
(ENET). Portable DMX nodes will convert sACN to DMX at facility panel locations. A portable 
lighting control console for the performance lighting will be included. Console operation shall be 
possible from the control room, and rehearsal positions in the audience chamber. Architectural 
lighting control will be provided and pushbutton stations will be located adjacent to entry doors. 
Master control will be by way of master stations located backstage, and in the control booth. 
   
Accommodation Required – Electrical contractor to provide electrical services to dimmer racks 
and two-wire plus ground branch circuits to fixed lighting and performance lighting outlets - 
including all labor, wire, raceways, standard back boxes and fittings. All labor, wire, raceways, 
and standard back boxes for control systems provided by others per contractor. Coordination 
with house lighting designed by Electrical Engineer. Accommodation of electrical power and 
control conduit and wiring with Electrical Engineer. 

4.1.8 Other  (Items required but not specified) 

Personnel Lift - A portable motorized unit for elevating a worker to service lighting and scenery 
above the stage floor.  
Miscellaneous Stage Equipment - Complement of ladders, tools, first aid, safety equipment and 
other miscellaneous items as required. 
 
Accommodation required - Storage required when not in use. 

4.2 Architectural Elements 

4.2.1 Stage Floor 

Refer to attached details in appendix.   
 
Accommodation required – Slap depression and loading requirements coordinated with 
structural engineer. Coordination of finishes and details with Architect. 
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4.2.2 Lighting Bridges & Lighting Positions 

Refer to attached details in appendix. The lighting bridges and lighting positions will carry a 
considerable amount of performance lighting equipment. All railings in these areas must be sized 
to accommodate standard lighting equipment clamps, and in many positions, must be adjustable. 
Provision for lighting positions FOH will one lighting bridge and two boom positions on the side 
walls. Overstage will be 2 side galleries and 3 over head lighting bridges. 
  
Accommodation Required - Coordination of finishes and structural support system with 
Architect and Structural Engineer. MEP zones to be coordinated and clear of lighting positions. 
Adequate work light and performance running lights to be provided in the technical level and 
attic area. Electrical services for equipment to be coordinated with electrical engineer.  

4.2.3 Company Switches & Cable Passes 

Electrical disconnects (company switches) as required for temporary production power (lighting, 
rigging, automation and machinery). Locations, quantities, and sizes are provided will be 
identified in DD.  
 
A system of temporary cable passes as required to allow temporary production cabling to be run 
between the loading dock, house mix positions, control booth, and performance venues will be 
developed in DD. 
  
Accommodation Required - Coordination of finishes, fire protection strategy, and structural 
penetrations/slab depressions with Architect and Engineers. 

4.2.4 Conduit, Wiring and Back boxes 

Provision of electrical wiring services and materials for the performance equipment systems 
described in this document  

Accommodation Required - Coordination of finishes, locations, access, and structural support 
system with Architect and Engineers. 

5 Instrument Ensemble  

5.1 Theatre Equipment 

5.1.1 11 61 11 Adjustable Acoustics 

The adjustable acoustic system in the instrument ensemble room consists of walk-along 
horizontal fabric drapes on curtain tracks along all 4 sides of the room. Drapery track will be 
mounted to the pipe grid. 
 
Accommodation required - Coordination of finishes, fabric color, storage pockets and 
structural support with Architect and Structural Engineer. 
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5.1.2 11 61 51 Theatrical Pipe Grids 

Pipe Grid – The pipe grid will be constructed of 1.9” O.D. schedule 40 (or 80) black pipe. The 
grid consists of a 5’ matrix of perpendicular; intersecting steel pipes suspended from overhead 
structure. The grid shall provide serviceable hanging locations for performance lighting, A/V 
equipment, and drapery. 
 
Accommodation required - Structural support capable of handling loads. 

5.1.3 Other  (Items required but not specified) 

Personnel Lift - A portable motorized unit for elevating a worker to service lighting and scenery 
above the floor.  
Miscellaneous Stage Equipment - Complement of ladders, tools, first aid, safety equipment and 
other miscellaneous items as required. 
 
Accommodation required - Storage required when not in use. 

5.2 Architectural Elements 

5.2.1 Floor 

Refer to attached details in appendix.   
 
Accommodation required – Slap depression and loading requirements coordinated with 
structural engineer. Coordination of finishes and details with Architect. 

5.2.2 Company Switches & Cable Passes 

Electrical disconnects (company switches) as required for temporary production power (lighting, 
rigging, automation and machinery). Locations, quantities, and sizes are provided will be 
identified in DD.  
 
A system of temporary cable passes as required to allow temporary production cabling to be run 
between the loading dock, house mix positions, control booth, and performance venues will be 
developed in DD. 
  
Accommodation Required - Coordination of finishes, fire protection strategy, and structural 
penetrations/slab depressions with Architect and Engineers. 
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6 Choral Ensemble  

6.1 Theatre Equipment 

6.1.1 11 61 11 Adjustable Acoustics 

The adjustable acoustic system in the choral ensemble room consists of walk-along horizontal 
fabric drapes on curtain tracks along the sides of the room. Drapery track will be mounted to the 
pipe grid. 
 
Accommodation required - Coordination of finishes, fabric color, storage pockets and 
structural support with Architect and Structural Engineer. 

6.2 Architectural Elements 

6.2.1 Floor 

Refer to attached details in appendix.   
 
Accommodation required – Slap depression and loading requirements coordinated with 
structural engineer. Coordination of finishes and details with Architect. 

6.2.2 Company Switches & Cable Passes 

Electrical disconnects (company switches) as required for temporary production power (lighting, 
rigging, automation and machinery). Locations, quantities, and sizes are provided will be 
identified in DD.  
 
A system of temporary cable passes as required to allow temporary production cabling to be run 
between the loading dock, house mix positions, control booth, and performance venues will be 
developed in DD. 
  
Accommodation Required - Coordination of finishes, fire protection strategy, and structural 
penetrations/slab depressions with Architect and Engineers.



 

 

Appendix A

Typical Details 
 



P
L

O
T

 B
Y

: 
M

ic
h

a
e

l 
P

a
rr

e
lla

  
  

  
 P

L
O

T
 T

IM
E

: 
5

/1
9
/2

0
1
5

 1
:1

8
 P

M
00X STAGE FLOOR DETAILS.DWG

TYPICAL CONCERT HALL
CONCERT PLATFORM
CONSTRUCTION

SK-010

FOR INFORMATION ONLY

NTS

A

1-1/2" X 6" SLEEPERS #1 GRADE,

PERPENDICULAR TO FRONT

EDGE OF PLATFROM, JOINTS

AND SHIMS STAGGERED

1-1/2" EDGE GRAIN

TONGUE AND GROOVE

FLOORING. PARALLEL

TO FRONT EDGE OF

PLATFORM, SPECIES

TO BE CONFIRMED

WITH ACOUSTICIAN
- 1'-4

"

1
1 2
"

Job No

Drawing Status

File Name

Scale

Drawing No Issue

Drawing Title

Job Title Print at

Sheet Size 8.5x11

www.arup.com

Tel +1 212 896 3000

New York NY 10005

77 Water Street

NEOPRENE SHIMS: 40-45

DUROMETER (SHORE A), SPACED 16"

O.C. FIXED TO SLEEPERS

SLEEPER SPACING TO BE

DETERMINED BY STRUCTURAL

ENGINEER TO ACHIEVE 150 LBS

PER SQUARE FOOT LIVE

LOADING CAPACITY

6
"

http://www.arup.com/
robert.young
Text Box
UVU Concert Hall



P
L

O
T

 B
Y

: 
M

ic
h

a
e

l 
P

a
rr

e
lla

  
  

  
 P

L
O

T
 T

IM
E

: 
5

/1
9
/2

0
1
5

 1
:1

3
 P

M

00X STAGE FLOOR DETAILS.DWG

TYPICAL THEATRE
STAGE FLOOR CONSTRUCTION
RESILIENT FLOOR

SK-002

FOR INFORMATION ONLY

NTS

A

2x4 B-GRADE STRINGER

16" O.C. ON FACE

STAGGER JOINTS

POLY VAPOR

BARRIER ON

DEPRESSED

CONCRETE

SLAB

3/4" B/C  T&G

EXTERIOR GRADE

PLYWOOD

RED ROSIN

PAPER

OVER PLY

3/4"  PLYWOOD WITH

TEMPERED HARDPLY

SURFACE 2 SIDES

("PLYRON")  STAGGER

JOINTS LAP JOINTS

BELOW AT 90°

4
"

1'-4"

FIBERGLASS BATT

INSULATION

BETWEEN SLEEPERS

SUBJECT TO

APPROVAL FROM

AHJ AND

ACOUSTICIAN

1/4" TEMPERED 2 SIDES HARDPLY(MASONITE)

(DARK BROWN COLOR PREFERRED) STAGGER

JOINTS, LAP JOINTS BELOW AND RUN

SHEETS LEFT AND RIGHT ACROSS STAGE

4
"

1'-4"

- LOWER PLYWOOD LAYERS ARE SCREWED ON 12" ALONG PAR BATTENS -

  NO ADHESIVE

- UPPER PLYWOOD LAYERS ARE SCREWED 18" ON CENTER PLUS PERIMETER

- OIL TEMPERED HARBOARD IS COUNTERSUNK AND SCREWED 12" ON

  CENTER PLUS PERIMETER

- FLOOR LOAD IS 150 lbs/sq. ft.

Job No

Drawing Status

File Name

Scale

Drawing No Issue

Drawing Title

Job Title Print at

Sheet Size 8.5x11

www.arup.com

Tel +1 212 896 3000

New York NY 10005

77 Water Street

MASON INDUSTRIES  3/4" 40

DUROMETER SHORE A 2x2

NEOPRENE PAD 16" O.C. FIXED TO

SLEEPERS

1'-4"

1'-4"

2x2 5/8" WOOD BLOCKS 16" O.C. FIXED

TO SLEEPERS TO ALLOW "RESILIENT"

1/8" MOVEMENT IN THE FLOOR

8"

http://www.arup.com/
robert.young
Text Box
UVU Proscenium Theatre

robert.young
Text Box
 OR PLYRON)



P
L

O
T

 B
Y

: 
M

ic
h

a
e

l 
P

a
rr

e
lla

  
  

  
 P

L
O

T
 T

IM
E

: 
5

/1
9
/2

0
1
5

 1
:1

2
 P

M

00X STAGE FLOOR DETAILS.DWG

TYPICAL STAGE FLOOR
CONSTRUCTION
HARDWOOD RESILIENT FLOOR

SK-001A

FOR INFORMATION ONLY

NTS

A

2x4 B-GRADE

STRINGER 16" O.C.

ON FACE STAGGER

JOINTS

MASON INDUSTRIES  3/4" 40

DUROMETER SHORE A 2x2

NEOPRENE PAD 16" O.C. FIXED TO

SLEEPERS

POLY VAPOR BARRIER

ON DEPRESSED

CONCRETE SLAB

3/4" B/C  T&G

EXTERIOR GRADE

PLYWOOD

RED ROSIN

PAPER OVER

PLY

3/4 T&G GRADE A

HARDWOOD STRIP

FLOORING

RUNNING

LEFT AND RIGHT

ACROSS STAGE

3
-3

/4
"

1'-4"

1'-4"

FIBERGLASS BATT

INSULATION BETWEEN

SLEEPERS SUBJECT TO

APPROVAL FROM AHJ AND

ACOUSTICIAN

1'-4"

3
-3

/4
"

1'-4"

- PLYWOOD LAYERS ARE SCREWED EVERY 12" ALONG PAR BATTENS - NO ADHESIVE

- TONGUE AND GROOVE IS NAILED THROUGH GROOVE EVERY 12'

- FLOOR LOAD IS 150lbs/sq. ft.
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TYPICAL THEATRE
STAGE FLOOR CONSTRUCTION
BASKET WEAVE FLOOR (12")

SK-003

FOR INFORMATION ONLY

NTS

A

TYP. 1x4 B-GRADE

STRINGER 12" O.C.

ON FACE STAGGER

JOINTS

POLY VAPOR BARRIER

ON DEPRESSED

CONCRETE SLAB

3/4" B/C  T&G

EXTERIOR GRADE

PLYWOOD

RED ROSIN PAPER

OVER PLY

3/4"  PLYWOOD WITH

TEMPERED HARDPLY

SURFACE 2 SIDES

("PLYRON")  STAGGER

JOINTS LAP JOINTS

BELOW AT 90°

1'-0"

FIBERGLASS BATT

INSULATION

BETWEEN SLEEPERS

SUBJECT TO

APPROVAL FROM

AHJ AND

ACOUSTICIAN

1/4" TEMPERED 2 SIDES HARDPLY(MASONITE)

(DARK BROWN COLOR PREFERRED) STAGGER

JOINTS, LAP JOINTS BELOW AND RUN

SHEETS LEFT AND RIGHT ACROSS STAGE

1'-0"

1'-0
"

4
 3

/4
"

1'-0"

4
 3

/4
"

- LOWER PLYWOOD LAYERS ARE SCREWED ON 12" ALONG PAR BATTENS -

  NO ADHESIVE

- UPPER PLYWOOD LAYERS ARE SCREWED 18" ON CENTER PLUS PERIMETER

- OIL TEMPERED HARBOARD IS COUNTERSUNK AND SCREWED 12" ON

  CENTER PLUS PERIMETER

- FLOOR LOAD IS 150 lbs/sq. ft.
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RED ROSIN

PAPER OVER

PLY

3/4 T&G GRADE A HARDWOOD

STRIP FLOORING RUNNING

LEFT AND RIGHT ACROSS

STAGE

3/4" B/C  T&G

EXTERIOR GRADE

PLYWOOD

8"

1'-4"

2
1

4
"

1'-4"
8"
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TYPICAL THEATRE
STAGE FLOOR CONSTRUCTION
HARDWOOD RESILIENT FLOOR

SK-006

FOR INFORMATION ONLY

NTS

A

- TONGUE AND GROOVE IS NAILED THROUGH GROOVE EVERY 12'

- FLOOR LOAD IS 150lbs/sq. ft.

2
1

4
"
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VENTED COVE BASE

STEEL ANGLE BASE

VENTED WOOD BASE /

ARCHITECTURAL REVEAL

1
1

6
"

1
8"

2"

2"
3

4
"

2"

1
8
"

1
4"

FOR USE WHERE APPEARANCE AND

DURABILITY ARE EQUALLY IMPORTANT.

PRE-MANUFACTURED 4" HIGH RUBBER BASE

WITH INTERMITTENT VERTICAL GROOVES ON

BACK FACE FOR VENTING.

FOR USE ON STAGE/WORKING DECKS WHERE

DURABILITY IS CRITICAL. 3"X3"X 3
16" STEEL BASE

ANGLE HELD ABOVE FIN FLOOR SURFACE.

MOUNT AWAY FROM FACE OF PERIMETER

WALLS FOR CONTINUOUS VENTING WITH

RUBBER SPACER AT EACH MECHANICAL

FASTENER.

FOR USE IN PUBLIC VIEW WHERE APPEARANCE

IS CRITICAL. ARCHITECTURAL FINISH FURRED

OUT FROM WALL, HELD MIN OF 3
4" ABOVE FIN

FLOOR SURFACE FOR VENTING. EXPOSED

REVEAL  OR OPTIONAL WOOD BASE MOUNTED

TO FACE OF ARCHITECTURAL FINISH, MIN 1
8"

CLEAR OF FIN FLOOR AND 1
4" FROM FACE OF

WALL WITH INTERMITTENT RUBBER SPACERS.
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TYPICAL THEATRE DETAIL
C-CHANNEL GRID
UNDER-HUNG CONFIGURATION

SK-401

FOR INFORMATION ONLY

NTS

A

6" CLEAR BETWEEN

WELL CHANNEL

-PURLIN - C8

-EVERY 5' ON

CENTER TYP. -C-CHANNEL (C4)

-EVERY 7" ON CENTER TYP.

-TOP LEVEL WITH TOP OF WELL CHANNEL

C-CHANNEL OR

ANGLE BRACKETS

WELL CHANNEL - C12

HANGER

SPLCE PLATE

-8" LOFT BLOCK

ASSEMBLY

-6" OR 8" ON

CENTER TYP.

LOFT BEAM SIZED

FOR LOAD

3" CLEAR FROM

BOTTOM OF

LOFT BEAM FOR

LOFT BLOCK

ATTATCHMENT

7
'-
0

" 
M

IN
.

TYPICAL GRID SURFACE LOADING:

2000 PSF CONCENTRATED IN 4 SQ FT

WITHIN 40% OF A BAY WHICH IS DEFINED

AS THE AREA BETWEEN 4 GRID HANGERS
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TYPICAL THEATRE DETAIL
LOADING GALLERY DETAIL SK-503

FOR INFORMATION ONLY

NTS

A

12" STEEL

KICKPLATE

HEAD

BLOCK

DIV 11

WORK

LIGHT

DIV 26

HEAD

BLOCK

ASSEMBLY

DIV 5

TOP

STOP

OPERATING

LINE

DIV 11

COUNTERWEIGHT

ARBOR

DIV 11

BLUE

RUNNING

LIGHTS

DIV 16

PIPE

RAIL

STORED

COUNTERWEIGHTS

DIV 11

DIAMOND TREAD STEEL

PLATE DECKING OR

CONCRETE

DIV 5 DIV 3

4" STEEL

KICKPLATE

NOTE: KEEP COUNTERWEIGHT

ZONE CLEAR FROM PIT TO

ROOF

CONTINUOUS

WOVEN WIRE

MESH

5'-0" O.A.

3'-0"

MINIMUM

CLEARANCE

BETWEEN HEAD

BLOCK BEAM

FLANGES IS 1'-8"

SIDE WALL OF

STAGE HOUSE

WALL

STAGE
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TYPICAL THEATRE DETAIL
MID GALLERY SK-504

FOR INFORMATION ONLY

NTS

A

4" STEEL

KICKPLATE

ARBOR GUIDE

TRACK

DIV 11

WORK

LIGHT

DIV 26

BELAY

PIN

DIV 11

OPERATING

LINE

DIV 11

BLUE

RUNNING

LIGHTS

DIV 26

4.5" O.D. PINRAIL

WITH 1.25"

HOLES DRILLED OR

PUNCHED

ON 12" CENTERS

DIAMOND TREAD STEEL

PLATE DECKING OR

CONCRETE

DIV 5 DIV 3

NOTE: KEEP COUNTERWEIGHT

ZONE CLEAR OF CONDUIT

PLUMBING, AND ALL OTHER

SERVICES FROM STAGE

FLOOR TO ROOF.

WORK

LIGHTS

DIV 26

GUIDE TRACK

SUPPORTS

DIV 11

DIV 5

E-NET

LIGHTING

CONTROL

INDEX

RAIL

DIV 11

SIDE WALL OF

STAGE HOUSE

WALL

STAGE

5'-0"

3'-0"
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TYPICAL THEATRE DETAIL
GALLERY DETAIL SK-502

FOR INFORMATION ONLY

NTS

A

4" KICK

PLATE

-TYP. OF BOTH

SIDES

PERFORMANCE

LIGHTING

POWER

BOX, 2 P&G

DUPLEX 120V, 15A

RECEPTACLES AND/OR

208V, 30A

RECEPTACLES

BLUE

RUNNING

LIGHT

E-NET

LIGHTING

CONTROL

3
'-
6
"

1
'-
9
"

DEMOUNTABLE

WORK LIGHT

4
'-
0
"

1.9" O.D. PIPE

BELAY PIN

4.5" O.D. PINRAIL WITH 1.25"

HOLES DRILLED OR PUNCHED

ON 12" CENTERS

SIDE WALL

OF STAGE

HOUSE

8'-0"

STAGE

DIV 11

DIV 26

DIV 5

DIV 5

DIV 26

DIV 26

DIV 26

DIV 5
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TYPICAL THEATRE DETAIL
LIGHTING CATWALK
RACEWAY MOUNTING DETAIL

SK-207

FOR INFORMATION ONLY

NTS

A

ADJUSTABLE

RAILS 1.9" O.D

PIPE -TYP.

4" KICK PLATE

-TYP. OF BOTH SIDES

PERFORMANCE

LIGHTING 2 P&G

IN RACEWAY

CONCRETE/

STEELPLATE

WALKING

SURFACE

GENERAL SERVICE

POWERTOWARDS
STAGE

TOWARDS
AUDITORIUM

1.9" O.D PIPE

HANGER.  -TYP.

BLUE

RUNNING

LIGHT

LIGHTING

CONTROL

3'-0" MIN.
CLEARANCE WORK

LIGHT

2
'

2
'

5
'-
6
"

7
'-
0
" 

C
L
E

A
R

 O
F

 O
B

S
T

R
U

C
T

IO
N

S

1
'-
6
"

6' - 
8' S

PACING

6"
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TYPICAL THEATRE DETAIL
LIGHTING CATWALK DETAIL
ISOMETRIC VIEW

SK-201

FOR INFORMATION ONLY

NTS

A

FIXED RAILS

1.9" O.D PIPE

-TYP.

4" KICK

PLATE

-TYP. OF BOTH

SIDES

PERFORMANCE

LIGHTING 2 P&G

IN RACEWAY

GRATING/CONCRETE/STEELPLATE

WALKING SURFACE

FLUORESCENT

WORK LIGHT

FIXTURES WITH

CAGES

TOWARDS
CONTROL
ROOM

TOWARDS
STAGE

QUAD 120V, 15A

RECEPTACLES AND/OR

208V, 30A RECEPTACLES

HOUSE

LIGHT

FIXTURES.

-TYP.

1.9" O.D PIPE

HANGER.  -TYP.

3" CLEAR

1.9" O.D PIPE

-TYP.

8
'-
0
" 

M
IN

 T
O

 S
T

R
U

C
T

U
R

E

3'-0" TO 3'-4"

6'-0
" t

o 8'-0
"

3
'-
4
"

5
'-
0
"

7
'-
9
" 

C
L
E

A
R

E-NET LIGHTING

CONTROL

6 CIRCUIT

SOCOPLEX
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1 General 

This report is intended to provide information that will be of use in the design of 
structural systems for performance or presentation spaces.  It describes 
performance equipment and systems that are unique to performance buildings and 
the typical loads imposed upon the structure by this equipment.  This document 
seeks to inform the Project Structural Engineer, who has the responsibility of the 
structural design, of the intended use of the space and its equipment. 

The structural requirements of Performance or Presentation Spaces are unique.  
The structural systems will provide attachment points and support of stage rigging 
equipment and stage machinery, as well as temporary, production-specific 
elements. 

Items of structural concern from the Theatre Consultant’s perspective are listed 
below.  Additional items may be added as they become apparent. 

o Grid Iron 

o Forestage Grid 

o Head Block Beam Assembly – primary support for counterweight 
rigging systems 

o Loft Beam/Roof Steel – support for individual suspension lines 

o Loading Gallery 

o Fly and Operating Galleries 

o Locking rails and Pin Rails 

o Stage Floor Framing and Support System 

o Auditorium Floor Framing and Support System 

o Stage Apron Support 

o Loading Dock areas 

o Orchestra and Platform Extension Lifts Support and Guide System 

o Auditorium Lighting Catwalks 

o Fixed and Demountable Lighting Pipes in the Stage and 
Auditorium 

o Rigging Beams 

o Rigging Points 

The loading values given in the following drawings and tables are typical.  
Conditions resulting in loads in excess of the table values will be addressed 
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separately.  Local building codes, requirements, and legislation will always have 
priority over information presented here. 

Loads in the report are expressed in pounds per linear foot – PLF or pounds per 
square foot – PSF.  

Performance machinery and rigging system loads given in this report do not 
reflect shock or impact loads.  An additional 25% should be added to the values 
shown for shock or impact loads.  Motorized rigging may generate impact loads 
greater than 25% and should be evaluated based on speed and load. 

2 Auditorium 

It is critical that the auditoriums be designed without intermediate support 
columns.  The auditorium roof structure will be required to support a variety of 
elements and equipment, as shown in the drawings and presented in this report, in 
addition to the weight of the roof itself. 

2.1 Auditorium Roof Structure 

2.1.1 Acoustic Devices and Treatments 

The roof may require additional material, or material of a higher mass than typical 
to prevent the transmission of outside noise into the auditorium.  This may result 
in higher than typical loads on the roof structure.  

2.1.2 Suspended Ceiling 

The roof structure will also support an acoustic suspended ceiling or canopy that 
is of suitable mass and construction to reduce the transmission of noise and act as 
an acoustic reflector surface.  Portions of the suspended ceiling or canopy may be 
motorized to be adjustable. 

2.2 Auditorium Floor 

2.2.1 Concrete Accommodations 

Concrete auditorium floors have special requirements to accommodate chair 
installation, depending on the type of chair.  Floor mounted chairs require a 3” 
minimum thickness concrete with the top 1 ½” free of any obstructions, including 
reinforcing.  Riser mounted chairs require a 4” (100mm) minimum thickness 
concrete with the front face 2 ¾” (69.9mm) free of any obstructions, including 
reinforcing. 

2.2.2 Flatness and Levelness Requirements 

Finish surfaces to the following tolerances, according to ASTM E 1155: 
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Specified overall values of flatness, F(F) 50; and of levelness, F(L) 35; with 
minimum local values of flatness, F(F) 30; and of levelness, F(L) 21 

2.2.3 Concrete Strength 

Normal weight concrete must have a minimum compressive strength of 3000 
P.S.I.  Structural light weight concrete must have minimum requirements of 2500 
P.S.I. and a dry weight of 90 to 115 pounds per cubic foot. 

2.2.4 Wood Floor Accommodations 

If a wooden floor is employed and placed on a concrete subfloor, the seating 
anchors will be assumed to pass through the wooden floor and into the concrete 
below with the same conditions as described above. If no concrete is present, 
threaded inserts may be epoxied into the wooden floor with a pull out strength as 
recommended by the manufacturer.  Screwing or lag bolting the seating units into 
a wooden floor is unacceptable. 

2.3 Orchestra Pits 
Performance spaces containing an orchestra pit place 
unique structural requirements on the stage edge.  In 
order to accommodate the musicians while keeping 
the first row of audience seating as close as possible 
to the performers on stage, the orchestra pit is 
partially recessed beneath the stage edge (the 
“underhang”).  This recessed orchestra pit area must 
not be obstructed by column supports that would 
interfere with instruments and musicians.  Combining 
the need for a column free area, an area not too far 
below stage level and the code required headroom, 
results in a thin, or tapered stage edge that is 
cantilevered and still achieves the stage live load 
requirement of 150 PSF. 

2.4 Orchestra Lifts 
In front of the stage there may be a lift moved 
by screwjacks, electro-mechanical devices, 
scissor mechanisms, or other devices.  These 
lifts will be capable of achieving multiple 
elevations, typically as high as the stage edge 
and as low as the trap room or orchestra pit.    
Common lift elevations include:  stage level - 
where they can serve as a stage extension, 
auditorium level - where they serve as a place 
for additional seating, orchestra pit, seat storage, 
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and trap room - where they allow access for storage. 

2.4.1 Machinery Pit 

Under the lift table there will be a machinery pit to accommodate the lifting 
mechanism.  The depth and loading of the pit will depend on several factors, 
including the type of mechanism and the square footage of the lift table, but is 
typically 5’0” below the lowest required elevation of the lift table surface.  

2.4.2 Other Considerations 

The lower elevations of the lift table and the machinery pit may be impacted by 
the water table or flood plain conditions.  Due to the difficulties in coordination, 
servicing, and life expectancy, we do not recommend screwjack or other lifting 
mechanisms requiring caissons.  Because of this, the loads imposed by the lift will 
be transferred to the floor slab of the machinery pit.  The floor slab of the 
machinery pit must be structurally linked to the auditorium. 

2.4.3 Loading Diagram 

The loads shown on the appropriate loading diagrams are estimates.  The lift 
manufacturer will provide more detailed loading at the time of bid award that will 
address the specific lift table construction and support mechanism arrangement 
they intend to employ. 

2.5 Performance Lighting Positions 

2.5.1 Lighting Pipes, Balcony Rails, Gallery Rails, and Box 
Booms 

Performance lighting fixtures are attached to permanent horizontal and vertical 
pipes throughout the stagehouse and auditorium.  The pipes are often part of 
railing systems at the onstage side of the galleries or located on the underside of 
galleries and balconies.  Details of the lighting positions will be developed during 
the design phases. 

Provision for the suspension of lighting, sound, 
and camera equipment shall be provided on 
balcony fronts and on or under audience seating 
boxes.  The design of the balcony rails will need 
to be coordinated with the architectural finishes, 
architectural lighting, and lighting and sound 
receptacles.  In addition, the rails will need to 
support a range of performance lighting fixtures 
without impacting the audience sightlines.  The 
front balcony rail must be rigid enough to 
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support cameras and projectors without vibration.     

2.5.2 Loading Requirements 

Lighting rail positions need to support 35PLF with a deflection criteria of L/360.  
The lighting support pipes are typically 1.5” nominal Schedule 40 steel pipe with 
an outside diameter of 1.9” and are located as shown on general arrangement 
drawings.  Side lighting positions having the same loading criteria are located 
vertically on the side walls – these are known as boom or box boom lighting 
positions. 

2.6 Catwalks / Lighting 
Bridges 

Catwalks / Lighting Bridges provide access and 
support for production equipment, typically 
portable lighting fixtures and loudspeakers 
mounted overhead with the auditorium.  A 
catwalk system may also be utilized to provide 
access and support for additional building 
equipment and systems. 

2.6.1 Hangers 

Catwalks are to be suspended from the roof structure by hangers at a typical 
spacing of 6’-0” to 8’-0” centers, but not exceeding 10’-0” centers (dependant on 
load and deflection).  In addition to supporting the required loads, the catwalks 
must be rigid and not shake or wobble when personnel are on them.   

2.6.2 Decking 

Catwalk decking is typically steel plate, concrete, or in special cases grating.  
Decking should be securely fastened to framing in order to prevent noise from 
vibration. 

2.6.3 Rails 

The sides of catwalk systems facing the performance area require pipes on which 
lighting instruments may be mounted.  In certain instances these pipes may be 
required on the opposite side of the catwalk as well.  These pipes are required to 
be 1.5” Schedule 40 or Schedule 80 steel pipe with an outside diameter of 1.9”.  
These pipes shall be mounted on movable brackets to permit flexibility, located as 
shown in the detail drawings provided by the Theatre Consultant. 

These pipes must often meet code requirements as guard rails as well as serve as 
lighting fixture positions.  Due to this, their design and arrangement must be 
coordinated with the Architect, Code Consultant and Theatre Consultant. 
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2.7 Forestage Grid 
Some performance spaces require a rigging zone in front of the proscenium. This 
working area is functionally similar to the stage grid and used for the suspension 
of scenery and other technical equipment. Temporary and permanent rigging 
equipment, powered or manual may be located here. Tension wire grids – 
typically constructed from 1/8” woven aircraft cable – or steel bar grating are 
often used.  This type of grid surface provides an open transparent work surface 
beneath a system of support hangers.  The loads imposed are shown on the 
provided schedule and diagrams. 

2.7.1 Aesthetics and Coordination 

Due to its location, the underside and audience facing edge of the forestage grid is 
often visible to the audience below which can lead to architectural and aesthetic 
concerns over its appearance.  Coordination with architectural elements and 
forestage reflectors is likely.  

2.8 Speaker Clusters 

2.8.1 General 

Some Performance or Presentation Spaces will utilize 
loudspeakers over the Auditorium.  These speakers 
can be freely suspended or attached to a hoist that 
allows them to be raised or lowered.  The loads from 
these speakers and their hoisting equipment are 
supported by the forestage grid, catwalks, or the roof 
structure.  These loads are shown on the appropriate 
loading diagram.  

2.9 Rigging Points 
Some performance spaces require Rigging Points 
(also known as Strong Points).  A Rigging Point is 
an attachment location for temporary loads.  The 
Rigging Point will typically support 2200lbs in the 
vertical direction as well as lateral loads up to the 
45° direction.   

2.9.1 Location 

The location, capacity, and arrangement of the Rigging Points are shown on the 
appropriate loading diagram. 
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3 Stage 

The stage or performance platform incorporates any area where a performance 
may take place.  In a typical Proscenium style theatre, Rigging Systems are 
employed to suspend and hoist loads over the stage.  These systems include 
counterweight flying systems, electric hoists and manually operated rope 
systems.  In other types of theatres, pipe grids may be used to suspend loads 
over the stage. 

Loads associated with the loading gallery, fly gallery, and operating galleries, 
together with their self-weight, are transferred to the roof structure or grid and 
can be transferred to the front and rear stage walls. 

Loads due to the following equipment may transfer to the grid or roof 
structure: 

o Counterweight Rigging 

o Motorized Rigging 

o Rope Rigging 

o Dead Hung Loads 

o Tied off Lateral Loads 

o Proscenium Fire Safety Curtain 

Lateral loads may be also transferred to the stage house roof structure. 

In spite of the large load carried on the proscenium and stage house side walls, it 
is preferred that no columns or pilasters project into the stagehouse (from the wall 
on the stage side). 

3.1 Grid Iron 
Below the roof beams, a steel floor known as a 
grid (or grid iron) is required.  The grid is a 
work surface that allows blocks and drop lines 
to be mounted over any point on the stage for 
suspending scenery or equipment.  The grid 
surface is typically constructed from 3” channel 
steel laid leg down and running parallel to 
centerline.  This surface can also be formed 
using structural grating.  Assembly of the 
surface, whether channel or grate, may be completed in such a way that sections 
can be removed for replacement if damaged.  In this instance, any fasteners must 
not loosen through use.  



Method Studio Utah Valley University Performing Arts Complex
Performance Equipment Structural Loading Report

 

245160/R01 | Issue 1 | April 15, 2016  

J:\N-Y\240000\245160-00\4 INTERNAL PROJECT DATA\4-05 REPORTS & NARRATIVES\LOADING REPORTS\STRUCTURAL\2016 UVU STRUCTURAL LOADING.DOCX 

Page 8
 

3.2 Grid Wells 
The support for the grid is typically from a 
pair of channels running parallel to the 
centerline on the same centers as the roof 
beams above the grid.  The channels are 
spaced 6” apart providing a nearly 
unobstructed slot for passage of lift lines.  
These slots are referred to as grid wells.  
Channels making up the grid wells are 
typically suspended from the roof beams by 
steel plate hangers on centers appropriate for 
the span and load of the grid.  The pairs of channels running between the front and 
back walls of the stagehouse typically transfer the loads from the grid to the 
respective walls.  

3.2.1 Details 

Details of typical grid iron support arrangements will be provided by the Theatre 
Equipment Designer. 

3.3 Head Block Beams 
The hoisting lines from one arrangement of 
individual loft blocks pass over a single multi-
grooved sheave known as a head block at one 
side of the stagehouse. These sheaves are 
mounted to a beam assembly known as the 
head block beam.   

3.3.1 Location 

This assembly runs in a direction parallel to centerline at one side of the 
stagehouse and is positioned over an open and unobstructed slot running all the 
way down to the stage floor below.  Head blocks are usually mounted above the 
head block beam, but underhung designs are also possible.  The head block 
beam’s vertical placement will vary with upright and underhung designs.   

3.3.2 Load Reactions 

Due to the nature of counterweight rigging forces, the head block beam assembly 
will experience reactions in both the vertical and horizontal planes as well as 
substantial torsion. 
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3.4 Galleries 
Galleries are working surfaces typically 
located in the stagehouse below the grid and 
above the stage floor.  They can be referred to 
as loading galleries, operating galleries, or fly 
galleries depending on location.  These 
elements provide circulation and access for 
technical personnel while serving as tie-off 
points for overhead rigging lines, storage 
space for counterweight bricks.  Typically on-
stage railing is utilized as mounting positions 
for stage lighting equipment.  Additional portable performance equipment or 
machinery can be installed on them when necessary.  

3.4.1 Location 

Generally, fly and operating galleries are located on both sides of the stage and 
slightly above proscenium height.  Where stage depth permits, these galleries may 
be connected with a narrow crossover gallery on the back wall of the stagehouse.  
The offstage (furthest from centerline) edges of the loading gallery and operating 
gallery must align in plan.  Their location in relation to the rigging wall and the 
counterweight arbors is a critical issue and should be monitored throughout design 
and construction.  This will ensure that the rigging system is in the correct 
relationship for safe operation and that no incursion into the counterweight travel 
occurs.  Clear dimensions from the wall to the face of all galleries will be 
provided by the Theatre Consultant. 

3.4.2 Pin Rails 

The ropes of a spot line system are tied off to 
belaying pins inserted in a pin rail on the stage side 
of the fly gallery and the operating gallery. The pin 
rails experience reactions in the vertical plane 
referred to as uplift. Loads are shown in the 
schedule and drawings. 

3.4.3 Locking Rail 

A locking rail for the counterweight system may 
also be located on the offstage side of the operating 
gallery.  The locking rail experiences reactions in 
the vertical plane referred to as uplift. Loads are 
shown in the schedule and drawings.    
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3.4.4 Loading Galleries 

When a counterweight rigging system is provided, a loading gallery is located 
below the grid and the head block beam assembly along the wall of the stagehouse 
adjacent to the counterweight arbors.  This is used for loading the counterweights 
and storage of weights not in use.  In operation, 
the weight is transferred from loading gallery to 
the head block assembly and back again.  For 
this reason it is typical to hang the off-stage 
(furthest from centerline) edge of the loading 
gallery from the head block beam assembly. 

Hangers supporting the loading gallery and fly 
galleries below must be located in alignment 
with the grid hangers.  This ensures that all 
potential rigging obstructions are kept within the 
same plane.   

3.4.5 Counterweight Brick Considerations 

Since unused, loose counterweight bricks are stacked on the loading gallery, it 
requires 12” high kick plates and expanded metal screens up to the intermediate 
horizontal railing on the stage (closest to centerline) side to prevent accidental 
dropping of weights.  Safety rails on the offstage (furthest from centerline) side of 
the loading gallery require specific construction to ensure they do not impede the 
operation of the loading gallery.  Details for these railings will be provided. 

3.4.6 Gallery Floors 

The construction of gallery floors will typically be steel diamond plate or 
concrete.   

3.5 Stage Floor 
The Proscenium stage floor finish will 
typically be hardboard, Plyron or finished 
plywood on a wooden sub-frame laid onto a 
depressed concrete slab set 4” to 6” below 
the finished floor level. The Concert Hall 
floor, Dance Venue sprung dance floor, 
Instrument Ensemble and Choral Ensemble 
room floors will typically be T&G 
hardwood on a wooden sub-frame laid onto 
a depressed concrete slab set 4” to 12” 
below the finished floor level. Details will be developed and provided.     
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3.5.1 Flatness and Levelness Requirements 

The concrete slab should be finished to the following tolerances, according to 
ASTM E 1155: 

Specified overall values of flatness, F(F) 50; and of levelness, F(L) 35; with 
minimum local values of flatness, F(F) 30; and of levelness, F(L) 21 

3.5.2 Floor Types 

Most performance space floors are “floating”, “sprung”, or “resilient”.  Resiliency 
of the floor is determined by the arrangement of the sub-floor framing and the use 
of resilient pads in the transition from the stage floor to the building structure. 
Allow 4” to 12” depression for resilient stage and performance platform floor 
construction. 

3.5.3 Loading 

In addition to the weight of the stage buildup, the stage will carry a considerable 
quantity of heavy performance equipment and must be designed to support the 
loads expressed herein.  Concentrated loads on stage floors are normally in the 
form of casters that generally have hard plastic, rubber, or pneumatic tires.  The 
most extreme loads for the stage are imposed by small forklifts carrying a 
maximum load or a movie camera crane. These elements may exert as much as 
2200lbs on each wheel with wheels being 4’-0” to 7’-0” apart.  

3.6 Manual Rigging System 
Scenery, draperies, and lighting equipment may be suspended over the stage by 
means of a single-purchase counterweight flying system, motorized system, or a 
combination of any of these. 

3.6.1 Operation 

In general, the scenery or lighting 
equipment is attached to a pipe batten and 
sufficient weights are placed in the arbor to 
counter-balance the weight of the load.  
The operator raises and lowers the load by 
pulling the purchase line rope fixed to the 
counterweight arbor.  When stationary, the 
rope is held in a “rope lock” located on a 
“lock rail” typically at stage level or at an 
operating gallery.  The rope locks are 
designed to sustain a significant imbalance 
in a counterweight set resulting in uplift imposed on the lock rail.  In addition, the 
lock rail can be used as a tie-off point for one end of a block-and-fall or as a point 
of securing a capstan winch for dead hoisting equipment overhead.  
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3.6.2 Single-Purchase Rigging 

In a single-purchase system, the counterweight 
arbor travels the same distance as the load.  The 
load is counterbalanced by an equivalent 
weight.  The full clear height of one wall of the 
stage is required for the counterweight vertical 
guide tracks. 

3.6.3 Pipe Batten 

The counterweight pipe batten is suspended on 
steel wire ropes that pass over loft blocks on 
the grid.  The other ends of the cables are fixed 
to the counterweight arbor that is able to move 
along vertical guide tracks fixed to one side 
wall of the stagehouse.  

3.6.4  Loft Blocks 

Below the roof structure or mounted on the grid 
are fixed rows of pulleys, known as loft blocks.  The rows are arranged parallel to 
the proscenium opening on loft beams that run perpendicularly to the proscenium.  

3.6.5 Lift Line Loading 

Since the load due to the counterweights is distributed between the head block 
beam assembly and the loading gallery, the total load does not change.  Only 
approximately 70% of the weights that the system can accommodate will be 
supplied.  Accordingly, a diversity factor of 0.70 may be applied to the loads due 
to the counterweight flying system. 

3.6.6 Loading Diagram 

A schematic loading diagram of the stagehouse will be provided following 
selection of a preference grid type. 

3.7 Vertical Guide Tracks 
Vertical guide tracks are arranged in 
continuous lengths spaced at 6” or 8” 
centers from the stage floor to the underside 
of the head block assembly.  These steel “T” 
shapes or extruded aluminum channels are 
attached back to the wall with horizontal 
steel angles called wall battens.  Wall 
battens must be affixed to the stagehouse 
bearing wall, or in some cases, to an 
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acoustic partition wall.  The method of attachment is typically masonry anchors 
spaced 5’-0” on vertical and horizontal centers.  The wall framing at the rigging 
side of the stagehouse should be designed for a minimum horizontal load of 10 
PSF or to withstand the predicted seismic loads caused by the counterweight 
arbors.  

3.8 Motorized Rigging System 
The type of Motorized Rigging System will be dependent on the scope of the 
project and may consist of loads moved directly by electric hoists.  The exact 
requirements are shown in the provided drawings. 

3.8.1 Dynamic Loads 

Motorized Rigging Systems can impact 
significant dynamic loads to the building, 
depending on speed and load.  These should 
be taken into account by the Project Structural 
Engineer and are NOT reflected in this 
document. 

3.8.2 Direct Drive 

Direct Drive systems for sets moved directly 
by electric power may require a different 
positional arrangement of sheaves.  
Additional uplift loads are created in the area of this equipment. 

3.9 Proscenium Fire Safety 
Curtain 

In performance spaces with stages located at one 
end of the auditorium, code typically requires a 
Fire Safety Curtain at the proscenium.  This is 
intended to provide fire and smoke separation 
between the stage and the auditorium.  Such a 
curtain is, in effect, a fire resistant door rated for 
an amount of time determined by local codes that 
covers the proscenium opening.  

3.9.1 Operation 

The Fire Safety Curtain will be suspended and raised on wire rope cables via an 
electro-hydraulic winch which also acts as a damper.  It will be counterbalanced 
by a counterweight arbor located on one of the stagehouse walls or by a direct 
drive unit.  The curtain is released in an emergency condition with its descent 
velocity checked by a damper device.  Its edges are guided and captured in steel 
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pockets (‘smoke pockets’) left and right of the proscenium opening.  These ensure 
an overlap of the proscenium opening under the potential pressure differential of a 
fire.  

3.9.2 Code Requirements 

Local legislation (building codes) includes figures for air pressure loads on this 
curtain from the pressure differential.  Such lateral loads are transferred through 
the rigging system and the smoke pockets at the proscenium wall.  These should 
be reflected in the design of the wall. 

3.9.3 Loads 

The loads imposed by the Fire Safety Curtain System are shown in the loading 
diagrams. 

3.10 Smoke Hatches 
At the top of the stagehouse, a smoke hatch system is required to clear smoke 
from the stagehouse in the event of a fire.  The total opening area of the smoke 
hatches must comply with applicable fire codes. 

3.10.1 Location 

The smoke hatch system is required to be entirely above the level of the loft 
beams.  It may be formed in the stagehouse walls or as a structure raised above the 
roof line. 

3.10.2 Alternatives 

An alternative solution is to use a standard High-Transmission Smoke vent.  In 
this case the vent will be mounted on the stagehouse roof slab.  In conditions 
where snow is likely to be experienced, allowance must be made for the snow 
load.  In certain circumstances a mechanical smoke extraction system may be 
acceptable by code. 

3.10.3 Acoustic Qualities 

The smoke hatch system must provide acoustical isolation equal to the isolation 
provided by the balance of the roof area. 
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3.11 Pipe Grid 
Pipe grids are formed from Schedule 40 or 
Schedule 80 steel pipe with a 1.5” nominal 
dimension (1.9” o.d.) and assembled in a 
matrix consisting of 4’-0” or 5’-0” squares.  
Threaded rod is utilized to hang the pipe 
grid assembly from structural steel above.   

3.11.1 Hangers 

Hangers are located along the primary – or load bearing – pipe 6’-0” to 8’-0” on 
center.  Structural steel beams or joists shall run perpendicular to the primary pipe.  
The grid assembly is braced to the wall every 8’-0” to 10’-0” utilizing a wall clip.   

3.11.2 Loading 

The pipe grid loading is 30PLF per pipe with a deflection criterion of L/200.  The 
wall clips experience a lateral load of 250lbs. 

3.11.3 Details 

Details of pipe grid connections will be provided. Arrangements of pipe grids will 
be shown on the appropriate loading diagram. 

3.12 Additional Loads 

3.12.1 Scenery 

Scenery may be stacked against walls of the 
side stage and scenery storage areas.  Types, 
construction methods, and finishes should 
anticipate this. 

3.12.2 Winches & Chain Motors 

Winches and chain motor hoists may be 
installed in the wings or side stages and other 
storage areas for the temporary suspension of 
equipment from the ceiling.  Unless called out 
differently, loads here are considered to be 
2200lbs per point.  Where a hoist is suspended 
from a trolley on a beam, allowance should be 
made for one trolley to have the full 2200lb load at any point along the beam. 
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3.12.3 Industrial Washers 

Industrial washers (extractors) in the costume and wardrobe areas require 
appropriate mounting and floor construction to not only withstand the load of the 
machine but the vibration as well. 

3.12.4 Projection Room Floor 

 Stability and isolation of projection room floors are critical.  A satisfactory floor 
construction is a reinforced concrete slab not less than 4” thick.  If conduit is 
required to be embedded, a tamped cinder fill not less than 4” thick and a trowel 
cement finish not less than 2” think shall be provided.    The booth should be free 
from vibration.  Low pile carpet or vinyl are preferred finishes. 

3.12.5 Followspot Booth Floor 

Minimum live load capacity for followspot positions should be at least 100 
pounds per square foot, distributed over the entire floor area of the position. The 
live load deflection of beam elements supporting the working surface of a 
followspot position should not be greater than L/600. The total load deflection of 
those beam elements should not be greater than L/480. 

 

All loads expressed in this document are indicative loads. Theatre Equipment 
Designer to provide loads based on equipment design and selection. 
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GENERAL LOADING REQUIREMENTS 
      
 plf  = Pounds per linear foot  
 psf  = Pounds per square foot  
 p  = Pounds  
       
Control Rooms:   Lighting Positions:  
Floor Load psf 100  Linear for each Railing plf 35
Conc. p 500  Conc. p 100
     
   Lighting Catwalks:  
Dimmer Rooms:    Area psf 40
Floor Load psf 100  Conc. p 500
Conc. p 1000  Linear for each Railing plf 35
     
Projection Rooms:   Gridiron:  
Floor Load psf 200  Area psf 150
Conc. p 1200  Conc. (in 4 sq/ft) p 2000
   Lateral  250
Followspot Rooms:     
Floor Load psf 100  Forestage Grid:  
Conc. p 500  Area psf 150
   Conc. (in 4 sq/ft) p 2000
Fixed Seating Areas:   Lateral  250
Floor Loads - Low psf 60    
Floor Loads - High psf 100  Stagehouse Galleries:  
   Area psf 75
Aisles:   Conc. p 500
Floor Load psf 100    
   Loading Gallery:  
Loading Dock & Storage Areas:    Area psf 600
Floor Load psf 200     
Conc. p 2000  Pinrail Loading:   
    Pinrail Uplift plf 250 
Stage:    Pinrail Uplift Conc. p 500 
Floor Load psf 150     
Conc. p 1200     
       
Performance Platform:       
Floor Load psf 100     
Conc. p 1000     
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1 Electrical Power Estimates 

Buildings for assembly, performance, presentation and broadcast are among the 
most complex of building types with regard to the design, accommodation, and 
installation of electrical and mechanical systems.   

Performance facilities include extensive and interdependent systems for 
performance lighting, rigging, motorized production equipment, audio-visual 
equipment, and electronic data distribution which require electrical power and 
connection to electronic control devices. Because of the highly specialized nature 
of the technical equipment and performance areas, locations of control devices, 
conduits and conduit separations are important. 

Various devices located on the plans and specified by the theatre equipment 
designer will be incorporated into the electrical engineer’s work and documents.  
The electrical requirements of all the various performance systems should be 
integrated into the work of the Project Electrical Contractor, so that the 
responsibility for wire ways and power supplies are under one contract.   

Some systems may be supplied and installed by the electrical contractor, other 
systems may be supplied and installed by specialty contractors utilizing empty 
conduit and power feeds installed by the electrical contractor.  In order to achieve 
this integration, all of the device information, and wire ways and wire size 
information provided by the project’s electrical engineers, should be included in 
Contract Documents. 

The design and realization of these systems requires the particular engineering 
expertise of the Project Electrical Engineers who will design the electrical 
installation of these systems, including code compliance, size of wire and conduit 
for feeds, branch circuits, and controls utilizing the vocabulary provided in this 
document that fully describes and defines the performance requirements of the 
various performance power and control system.  

1.1 Estimated Electrical Loads from Theatre 
Performance Equipment 

Below are estimated requirements for electrical supplies for each area imposed by 
performance equipment. 

 Loadings and supply sizes shown are typical only, and will need to be 
checked, confirmed and incorporated into the overall scheme by the project’s 
electrical engineers for each specific equipment component.  

 This information does not necessarily reflect applicable Codes, Rules and 
Regulations as interpreted by the state and local authorities having 
jurisdiction.  Code compliance remains the responsibility of the Architect and 
engineers. 
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 The Theatre Equipment Designer will provide General Arrangement drawings 
indicating the locations of the anticipated loads and devices during Design 
Development. 

 Loads are given in kW.  Motor sizes are given in HP. 
 The supply requirements given below include a diversity allowance typical of 

the nature and use of the intended loads. 
 Power is indicated as either general or clean.  Clean power systems shall be 

per the performance A/V equipment designer and typically utilize an isolated 
ground (clean earth) to ensure minimal electrical interference (especially for 
Performance Audio systems). 

Information is based on the design information available at time of preparation of 
this report and is provided to inform the planning of general power and 
distribution requirements. 

The loading information in this report should be adopted into the overall power 
loads, transformer needs and distribution strategies developed by the project 
engineers. 

2 Performance Electrical Systems 

2.1 Performance Lighting 
Performance Lighting is accomplished through a system of dimmers, non-dims, 
control and data devices, with receptacles located throughout the theatre for the 
connection of portable theatre lighting fixtures. 

Typical performance lighting fixtures include 750w Ellipsoidal Spotlights, 1kw 
and 2kw Fresnels, and 750w PAR fixtures, as well as broadcast fixtures, moving 
light fixtures, and LED fixtures. 

Specification of the dimming and control equipment by the theatre equipment 
designer will take place in the Design Development and Construction Document 
phase.  This will include selecting and specifying equipment, locating equipment 
on General Arrangements drawings, preparing detail drawings, schedules, and 
risers for equipment. 

2.2 House Lighting and Work Lighting 
House Lighting (dimmed general illumination and architectural lighting in the 
auditorium) will be designed by the Architectural Lighting Designer.  This system 
will be circuited and scheduled by the Project Electrical Engineer with input from 
the theatre consultant and acoustician. 

It is anticipated that the house lighting in the auditorium areas will be connected 
to the performance dimming and/or controls to accommodate integrated systems 
use.  
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Work Lighting includes fixtures used to illuminate the theatre seating, floor, stage, 
grid and its support areas during maintenance and non-production periods. Some 
Work Lighting fixtures may be portable, plug-in units included in the 
Performance Fixture package.  Other Work Lighting fixtures will be permanent, 
architectural lighting fixtures. The theatre consultant will provide design criteria 
and recommendations for fixed or 
portable work lighting fixtures.   
These will be designed, circuited, 
scheduled, and specified by the 
Electrical Engineer.   

Dimmers, relays, and controls for 
Work Lighting will be specified by 
the theatre equipment designer. The 
Project Electrical Engineer will 
supply a schedule of permanent, 
work light circuits for 
accommodation in the dimming and 
control systems. 

2.3 Emergency Power/Lighting 
Feeding dimming systems and relay control systems with emergency (or 
alternative) power is not recommended. Transfer of lighting loads to emergency 
power is best accomplished downstream of the production lighting dimming and 
relay control systems.  Commercially available Branch Circuit Automatic 
Transfer Switches may be appropriate for this project, if required. Control signal 
emergency bypass devices are also available. 

The Electrical Engineer has full responsibility for the design of emergency 
lighting systems to meet code requirements. 

Uninterruptible Power supplies (UPS’s) should be supplied for processors and 
computers on all performance sensitive computer systems, i.e. lighting control, 
sound control, lift and rigging controls etc. 

2.4 Performance Machinery 
The theatre may include elements of performance 
machinery specified by the theatre consultant that 
require electrical accommodation designed and 
specified by the Electrical Engineer.  Such machinery 
might include motorized rigging, motorized systems for 
adjusting room acoustics, and orchestra lifts.  

Project Electrical Engineer’s responsibilities include:  

 Junction boxes and empty conduit for power and control systems. 
 Electrical power distribution with disconnect switches at equipment locations. 
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2.5 Performance Sound, Video and Communications 
Performance Sound, Video, and Communication (PSVC) systems include a 
variety of special power and distribution requirements described in subsequent 
sections. 

The PSVC systems wiring will be supplied and installed by the PSVC contractor 
using empty conduit provided by the Electrical Contractor. 

The Project Electrical Engineer’s responsibilities include: 

 Junction boxes, terminal cabinets, floorboxes, loudspeaker backcans, cable 
tray, and empty conduit for signal and control distribution. 

 Transformer-isolated electrical power supply and isolated ground distribution 
to equipment locations 

3 Performance Lighting Overview 

In the Concert Hall, Proscenium, and Dance Venue the production lighting will be 
controlled by remote dimmers and relay controlled non-dim circuits distributed 
strategically throughout the stage and auditorium.   

Branch circuit protection devices for all performance locations must be easily 
accessible to performance personnel.  Panel boards for receptacles and equipment 
in the theatre should be located in the theatre near the area of devices served, or 
immediately adjacent to the theatre. 

3.1 Dimming Systems 
The performance dimming and control equipment will consist of dimmer racks 
and relay cabinets, control wiring and devices, branch circuit wiring and 
distribution.  The electrical supply and distribution system must be designed to 
meet the following criteria: 

 Dimming System Supply:  208Y/120V 
 Branch dimmed circuits:  All 2-wire + Ground (no shared neutrals).  

Receptacle rating as per schedule. 
 Voltage at Performance Lighting Receptacles under full load conditions:  115-

120V. 
 Reference NEC Article 520 in the engineering of the performance dimming 

system 
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Most dimming systems produce distorted waveforms due to 
extremely non-linear currents drawn by the dimmers.  This 
electrical interference can affect electronic control devices, 
computers, etc. Because of the harmonics generated by high 
speed SCR power switching, supply neutral conductors must 
be oversized due to excess current in the neutral 

Branch circuit runs can be extremely long in performance 
buildings. Voltage drop at the receptacle must not exceed 5%.  
Because of the restrictive voltage drop allowance, long 
branch-circuit runs, and the insertion loss of the dimmers the 
dimming system power may often be supplied at an elevated 
voltage.  The Dimmer Racks should be located as close as 
possible to the branch circuits supplied.  In a large installation 
it may be cost-effective to locate the dimmer racks in multiple 
locations (multiple dimmer rooms) within the facility in order 
to minimize the lengths of branch circuit runs. 

 A Harmonic Mitigating Transformer (HMT) or K-13 rated 
transformer dedicated to the dimming system and production 
supply panels is recommended and will help to isolate the 
dimming system’s distorted wave forms.   

Most dimmers control power by dividing the AC wave form.  
An economical level of filtering is included in every dimmer but considerable 
harmonic distortion is still present.  This may cause audible noise from buss-bar 
systems, the dimmers themselves, and distribution wire ways if live and neutral 
wires are separated. Branch circuit live and neutral conductors must share the 
same path and containment.  

Electrical noise affecting audio amplification equipment is also generated, 
therefore rigorous ferrous screening and separation of these services is essential.   

In addition to a physical and wiring separation of audio power and conduit from 
performance lighting circuits, it is advisable to separate other noise susceptible 
wiring from this system, such as computer and telecommunications equipment. 

At some stage of dimming, neutral current can exceed phase current on three 
phase systems, although these currents are normally less than the full-on current. 

Over-current protection of dimmed circuits will be provided as part of the 
Performance Dimmer equipment. 

Although there is a diversity of total load, each branch circuit must accommodate 
its full specified load. 

Production lighting load may go from nil to full listed load in less than one 
second. 

The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.
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3.2 Company Switch or Broadcast Supply Panels 
A Company Switch or Broadcast Supply Panel is a power supply for temporary 
performance equipment. A project may include several Company Switches in 
various locations for specific requirements. The theatre equipment designer will 
provide the location, system voltage, and ampacity of each Company Switch. 

All company switches require a suitable cable 
connection chamber with Buss-Bars to enable 
termination of bare cable ends to lugs. Some 
disconnects will require single-pole separable 
connectors, such as the cam-lock J Series (or 
compatible as approved), in addition to the cable 
connection chamber. The Cam-lock connector is 
the industry standard power connector.  

This equipment should include pilot lamps 
indicating presence of power on each phase and 
may include a voltmeter for monitoring phase 
voltage on any phase. 

Reference Article 520-51 of the NEC. 

3.3 Fault Current Protection 
3.3.1 Dimming System 

Commercially produced performance dimming systems typically have an AIC 
short circuit rating of 100,000 RMS symmetrical amperes.  Either the short circuit 
let through must be reduced below the 100,000 amperes withstand rating of the 
equipment or the dimming systems must be specified and supplied with custom 
modification to increase the system withstand rating. 

3.3.2 Company Switch or Broadcast Supply Panels 

As above, the temporary equipment connected to these disconnects will typically 
have an AIC short circuit rating of 100,000 RMS symmetrical amperes.  Since the 
withstand rating of the temporary equipment is out of the control of the specifier, 
the Company Switch must have adequate fault current withstand ratings. 

4 Performance Sound, Video and 
Communications System Overview 

The Performance Sound, Video, and Communications (PSVC) system enables the 
playback of effects, music, live sound reinforcement and video.  It supports the 
recording of events and performances.  It supports communications between 
technicians and staff through headsets and video feeds.  It provides assistive 
listening support to the hard of hearing. 
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Loadings, sizes, or other terms are typical only, and must be checked, confirmed 
and incorporated into the overall scheme by the Project Electrical Engineer for 
each specific equipment component.  

This information does not necessarily reflect applicable Codes, Rules and 
Regulations as interpreted by the state and local authorities having jurisdiction.  
Code compliance remains the responsibility of the Architect and Engineers. 

The PSVC designer will provide General Arrangement drawings indicating the 
locations of the anticipated loads and devices for the PSVC systems during 
Design Development. 

Loads are given in KW.   

Equipment locations requiring Isolated Ground or Isolated Power electrical 
supplies are designated in the chart below and will be indicated in the PSVC 
drawings (as information for work by others). 

The supply sizes given include a diversity allowance typical of the nature and use 
of the intended loads. 

Information is based on the design information available at time of preparation of 
this report and is provided to allow general power and distribution requirements to 
be planned.  

4.1 Isolated Ground (Clean Earth) – Production 
Audio Systems 

The performance spaces will require an Isolated Ground power distribution 
system for all PSVC equipment.  In an isolated ground distribution system, all 
equipment grounds are isolated from building conduit, rebar, back boxes, etc., and 
dedicated insulated ground conductors connect to the building ground at a central 
point. H/N/G conductors should be individual home runs and oversized. 

Conduit, junction boxes, and panels are bonded to the safety ground in the normal 
fashion. 

All receptacles connected to the Isolated Ground system must use Isolated Ground 
receptacle devices colored orange to clearly identify the Isolated Ground 
characteristic. 

Panel boards servicing the Isolated Ground receptacles must be labelled with 
orange lamacoid labels to clearly identify the Isolated Ground characteristics of 
the panel. 

Since rack-mounted audio component chassis are common with the isolated 
ground system, conduits and wire ways to sound, video, and communications 
system racks must be isolated from the racks via insulated couplings, or other 
method ensuring that there is no electrical connection.  Racks must be electrically 
insulated from the floor surface and situated such that they will not come in 
contact with alternate paths to building ground during operation.  
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The audio system will require a Faraday shielded transformer-isolated power 
supply and distribution system for all audio equipment electrical supplies.  Such a 
supply is referred to as “clean” or “technical” power.  The need for a “clean” 
power supply can sometimes be avoided by providing a 100% dedicated audio 
equipment power supply and distribution system from the service equipment; i.e. 
a direct connection back to building transformer secondary with no other devices 
(dimmers, lighting, motors, etc.) on the circuit. 

4.2 Sound, Video, and Communications System 
Conduit Separation 

Production Sound and Communications wiring is divided into four (4) wiring 
categories each of which require a separate conduit system. The four categories 
consider (L) Low level signals, (M) Medium level signals, (H) High level signals, 
and (O) Other signals. Do not intermix wiring categories in a given raceway or 
conduit. 

Sound, Video and Communications wiring, raceways, and conduit shall remain 
physically separate from any other system which may cause interference. 

Where Alternating Current power must be parallel to Sound, Video and 
Communications wiring, raceways and conduit maintain a separation of at least 
3’-0”  in runs under 75’-0”, or 6’-0” in runs over 75’-0”. 

Sound, Video and Communications 
wiring, raceways, and conduit must not 
run parallel to power mains of potential 
in excess of 600 Volts. 

Sound, Video and Communications 
wiring, raceways and conduit must not 
run near power transformers, thyristor 
dimmers, power control equipment, 
heavy current switchgear, breaker 
panels, fluorescent ballasts, motors, or 
any other equipment which radiates 
interference. 

In order to reduce magnetic interference in the theatre, do not route major power 
supplies through the area of the theatre. 
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4.3 Wire Category Guide 

Wiring Category Contents 

L – Low Level Microphone signals and other sensitive wiring (0-100 
millivolts) 

M – Medium Level Audio line level signals, Amplifier Inputs, Paging, 
Microphone Control, Technical Intercom, and Control 
Signal Wiring (100 millivolts-10 volts) 

H – High Level Loudspeaker circuits, infrared emitters, and other low 
voltage control wiring (10-70 volts) 

O - Other Video, Telephone, Digital, and Control circuits 

 

4.4 Schedule of Minimum Conduit Separation by 
Category: 

Minimum separation between conduits carrying wiring of different groups (90 
degree crossing in close proximity is acceptable except where noted). 

Category L M H O 

L Adjacent 6” 12” 12” 

M - Adjacent 12” 12” 

H - - Adjacent 6” 

O - - - Adjacent 

Thyristor 120V 36” 12” 6” 12” 

220/240V 6” .6” Adjacent Adjacent 

Other less than 600v not 
Thyristor controlled 

6” 6” Adjacent Adjacent 

Other less than 600v 
Thyristor controlled 

24” 12” 6” 12” 

600V+  May not be 
parallel 
or crossing. 

  

Plumbing Pipe 6” 6” 6” 6” 

Heat Sources 12” 12” 12” 12” 

 

Unusually heavy current demands in adjacent conduit or long parallel runs may 
dictate greater separation to avoid interference in the Sound and Communications 
System conduit. 

Install conduits per the table above. Where it is absolutely necessary to cross a 
conduit with a conduit where separation is called for, the intersection must be at 
90 degrees.   
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Install Sound, Video and Communications wiring within continuously grounded 
ferrous metal conduit or raceway. 

PVC conduit will not provide shielding such as that gained from EMT, and so is 
unacceptable. 

Signal conduits shall be mechanically and electrically connected to receptacle 
boxes and electrically isolated from sound system equipment racks. 

5 Cable Passes 

The installation of temporary production 
equipment often requires the installation of 
temporary cabling.  Cable passes include a 
system of capped and sleeved openings 
through walls and floors, empty cable trays, 
and cable hooks for the routing of temporary 
cabling throughout the theatre, backstage and 
to the street. 

The theatre equipment designer can provide 
the locations of penetrations and routing of 
cable tray and hooks by the Project Engineers 
and Architect for inclusion in Contract 
Drawings.  

     
     
     
     
     
     

All loads expressed in this document are indicative loads. Theatre Equipment
Designer to provide loads based on equipment design and selection.

6 Electrical Load Schedules 

Schedule - Concert Hall     

Category 
Demand 

kW 

Group 
Diversity 

% 

Total Space 
Group 

Demand KW 
Notes 

Group Total - General 31 81% 25   

Group Total - Lighting 231 78% 180   

Group Total - Rigging / Machinery 129 78% 100   

Group Total - Projection 25 88% 22   

Group Total - Adjustable Acoustics 56 80% 45   

Group Total - Sound 64 78% 50 ISO 

Diversified Space Total 537   422   
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Schedule - Proscenium Theatre   

Category 
Demand 

kW 

Group 
Diversity 

% 

Total Space 
Group 

Demand KW 
Notes 

Group Total - General 46 76% 35   

Group Total - Lighting 567 78% 440   

Group Total - Adjustable Acoustics 35 101% 35   

Group Total - Machinery / Rigging 147 82% 120   

Group Total - Projection 21 84% 18   

Group Total - Sound 95 79% 75 ISO 

Diversified Space Total 911   723   

     

Schedule -  Dance Theatre     

Category 
Demand 

kW 

Group 
Diversity 

% 

Total Space 
Group 

Demand KW 
Notes 

Group Total - General 14 69% 10   

Group Total - Lighting 302 79% 240   

Group Total - Rigging / Machinery 12 104% 12   

Group Total - Sound 33 81% 27 ISO 

Diversified Space Total 361   289   

     

Schedule - Instrument Ensemble   

Category 
Demand 

kW 

Group 
Diversity 

% 

Total Space 
Group 

Demand KW 
Notes 

Group Total - General 12 83% 10   

Group Total - Lighting 50 89% 45   

Group Total - Projection 22 97% 21   

Group Total - Sound 20 79% 16 ISO 

Diversified Space Total 104   92   

     

Schedule - Choral Ensemble   

Category 
Demand 

kW 

Group 
Diversity 

% 

Total Space 
Group 

Demand KW 
Notes 

Group Total - General 47 0% 0   

Group Total - Lighting 22 97% 21   

Group Total - Sound 3 0% 0   

Diversified Space Total 71   35   
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Schedule - Other Parts of the Facility   

Category 
Demand 

kW 

Group 
Diversity 

% 

Total Space 
Group 

Demand KW 
Notes 

Group Total - General 4 69% 3   

Group Total - Lighting 14 100% 14   

Group Total - Sound 19 63% 12   

Group Total - Shop 131 77% 100   

Group Total - Dressing Rooms 30 60% 18   

Group Total - Costume / Laundry 60 84% 50   

Group Total - Trucks / Loading 70 85% 60   

Group Total - Ticketing 17 71% 12   

Group Total - Lobby 58 86% 50   

Group Total - Exterior 29 87% 25   

Diversified Space Total 432   344   

     

Schedule - Facility Totals         

      

Production Equipment     1905 kW 

Diversified Total  75% 1429 kW 

          

     
ISO = Isolated Ground Power (Clean Earth)   
   



 

 

Appendix A

Acoustical Design Guidance for 
Electrical Systems 
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A1 Scope 

Noise generated by electrical equipment often contains pure tones to which human 
hearing is very sensitive.  Even the smallest transformers, relays and ballasts can 
generate noise which may be considered annoying.  The perception of these pure 
tones can be more pronounced in acoustically critical areas with low background 
noise levels. 

Quiet parts of a performance could be impacted by noise from these electrical 
components, so there is a need for diligence in design and construction. 

The intent of this document is to: 

 Present guidelines to assist the design team with controlling noise and 
vibration from building electrical systems. 

 Establish costs. 

A2 Acoustically Sensitive Spaces and Noise 
Criteria 

In order to achieve acoustical excellence in the UVU Performing Arts Complex, 
low noise and vibration levels are essential, especially in acoustically critical 
spaces.  Where the term “acoustically critical spaces" is used in this document, it 
generally includes performance halls, rehearsal and practice spaces, and certain 
other support spaces.  These are rooms where special precautions must be taken in 
the design of the building mechanical and electrical systems, and in the structural 
and architectural design to achieve low background noise targets. 

 Spaces with background noise criteria of NC 30 or more stringent, as defined 
in the UVU PAC Program Document, are considered “acoustically critical 
spaces”. 

A3   Electrical Systems Design Guidance  

A3.1 Power Distribution, Transformer Location, 
Choice and Mounting 

Transformer rooms should be located at-grade level, and remote from acoustically 
critical spaces. They must not be located directly adjacent to any noise critical 
space, either vertically or horizontally.  High voltage distribution to multiple step-
down transformers with structure connected to the Proscenium Theatre and 
Concert Hall is not acoustically acceptable. 

If practical, all power should be distributed at final voltage from a room at one 
location. 
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The noise and vibration generated by oil-cooled transformers can be significantly 
lower than that from equivalent air-cooled units, and in this application, may be 
worth the extra cost. 

Vibration isolation mountings for transformers will be considered individually 
when the transformer type, size and location are known.  The transformer coils 
should be mounted on spring or neoprene isolators. 

A3.2 Lighting System Dimmer Room Location 
Dimmer racks produce considerable airborne and structure borne noise because 
they contain transformers and cooling fans.  In order to achieve adequate noise 
isolation, dimmer rooms should not be located directly adjacent (vertically or 
horizontally) to the Concert Hall, Proscenium Theatre, or other acoustically 
critical space. 

At minimum, dimmer room locations should be separated from acoustically 
critical spaces by heavy masonry walls, intervening corridors, and/or storage 
rooms.  All cable penetrations through the dimmer room partitions and floor slabs 
must be carefully detailed to limit the impact on the acoustic separation provided 
by the construction. 

No trunking or conduit may pass directly from the dimmer room to an 
acoustically critical space.  The cable route should be through at least two 
penetrations in series. 

Dimmer racks may need to be mounted on neoprene-steel sandwich pads to 
ensure discontinuity from supporting structures.  Trunking and conduit that serve 
the dimmer racks should be equipped with flexible connections, that separate 
flexible ground wires, so that vibration is not carried into the structure by the 
conduits.  The transformers serving dimmers should not be located in the dimmer 
rooms. 

A3.3 Small Transformers and Motors, Relays 
Equipment containing small transformers should not be installed within 
acoustically critical spaces.  If this type of equipment must be located in spaces 
directly adjacent to acoustically critical spaces, it may require vibration isolation.   

Equipment such as electrical or magnetic door closers and relays should not be 
used within acoustically critically spaces. 

A3.4 Building Systems Serving Stage Machinery 
Relays and fans in performance equipment, control panels, and racks must be 
located outside of the performance space and any acoustically connected spaces. 

Control systems should be designed such that power to motor contactors in the 
auditorium/stage is cut off when the control system is off. 
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A3.5 Ballasts 
Fluorescent fixtures must not be used in performance spaces for house lighting or 
performance lighting; they may be used for work-lights only.  Silent electronic 
ballasts should be used for the work-lights, although it should be noted that not all 
ballasts termed “electronic” are actually silent.  Ballasts for fluorescent and HID 
work-lights should be resiliently mounted. 

High frequency fluorescent fixtures may be used in the other acoustically critical 
spaces, usually in conjunction with incandescent, but ballasts for them must be the 
silent, electronic type. 

A3.6 Low Noise Dimmers 
Specify dimmers used with performance lighting and houselights to minimize 
noise generated by the filaments. 

A long rise-time dimmer should be specified to minimize noise at reasonable cost, 
or intrinsically low noise dimmer circuitry (e.g. sine wave) specified.  Certain 
low-noise dimmers are relatively inefficient, so the cooling systems for the 
dimmer rooms should account for their heat dissipation. 

A3.7 House-light Fixtures 
Fluorescent, cold cathode, plasma and neon fixtures are normally too noisy for 
house-light applications in performance spaces.  Incandescent fixtures on dimmers 
also radiate noise, but by properly choosing fixtures and specification of dimmers, 
this noise can be minimized. 

Low voltage fixtures often cause noise problems associated with the high 
temperature of the fitting.  These produce noise as a result of thermal movement; 
when they cool, or after dimming out. 

As a preliminary guideline, quartz, “T4” sources, EVR or smaller, are usually 
acceptable, and under balconies, sources of ≤ 100W may be used, but only with 
special, low-noise dimmers to be specified with advice from Arup. 

LED fixtures are ideal, acoustically, with appropriate type and placement of LED 
drivers. 

A3.8 Aisle Lights 
Incandescent mains voltage or LED fixture are recommended.  Low voltage 
fixtures may be acceptable if they are fed by a few transformers located outside of 
the acoustically critical spaces.  Be aware of different metal types in one luminaire 
resulting in heat expansion at different rates. 

Fluorescent fixtures are unacceptable for aisle lighting. 
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A3.9 Circuit Layout 
Load house-lighting dimmers as fully as possible to minimize noise. 

A3.10 Cable Routing and Sound Isolation 
Sound isolation can be severely reduced by chases or penetrations in walls for 
electrical trunking or conduit.  Cable routes should not pass directly between 
acoustically critical spaces, or from noisy spaces to acoustically critical spaces. In 
some areas, surface mounted fittings will be required to avoid penetration of 
sound isolating walls or ceilings. 

A4 Emergency Power 

Testing of emergency generators should be scheduled so that it does not coincide 
with performances, critical rehearsals, or presentations. Emergency generator(s) 
should be located and silenced so that noise emission during normal testing meets 
the noise limits at the site boundary and to avoid unnecessary disturbance to users 
enjoying the nearby campus surroundings. 

Contactors for emergency lighting fixtures should not be located in acoustically 
critical spaces.  Such relays are normally on, and can generate disturbing hum in a 
quiet space. 

Exit signs in acoustically critical spaces should not contain relays, transformers, or 
contactors and must not be fluorescent.  Incandescent mains voltage or LED 
fixtures are acceptable.  Low voltage fixtures are acceptable if fed by a 
transformer or batteries located outside of the space. 

A5 Acoustic Testing 

Lighting specifications should ensure that any contractor proposed changes to any 
of these lights, ballasts, transformers and dimmer combinations will require them 
to first submit the new device, with associated light, ballast, transformer and/or 
dimmer to Arup for review and approval. 

Some lighting system components that are determined by Arup to be a noise risk 
may require laboratory noise testing to evaluate compliance with noise criteria. 
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1 Heat Load Estimates 

1.1 Estimated Heat Loads from Theatre Equipment 

This report provides general estimates of heat loading imposed by production 
equipment in the performance spaces. The equipment used for performance is 
quite efficient but does contribute some heat to the occupied envelope that can 
increase the overall ambient temperature and thus lead to discomfort for audience 
and performers. 

It should be remembered that attire for various events can range from formal 
including multiple layers of clothing to groups wearing a minimal amount of 
clothing.  Theatrical performer costumes can range from large scale heavy-duty 
character outfits that might be multiple layers of heat-trapping material, to 
practically nothing at all. 

Estimates for heat loading from performance electrical equipment are based on 
predictions of performance equipment use during the course of a performance or 
presentation.  The figures offered are based on the average use over the period of 
a typical performance – nominally 2 to 3 hours. Additionally a 15 minute peak 
average figure provided which is less than the maximum available load and 
reflects an estimate a particularly large or bright scene. The project’s HVAC 
engineers shall ensure that comfortable conditions are maintained for the 2 to 3 
hour average loads, understanding that the temperature will be allowed to rise 
slightly above normal limits during a fifteen (15) minute peak average. 

Where loadings, sizes, dissipations, or other terms are given, these are typical only 
and will be checked and confirmed by the project’s mechanical engineers for 
incorporation of each specific equipment contribution.  

The information presented here is offered solely as general guidelines and does 
not necessarily reflect applicable Codes, Rules, and Regulations as interpreted by 
the state and local authorities having jurisdiction. The actual design and 
configuration is the responsibility of the MEP Engineer performing this portion of 
the work.  

1.2 Heat Loading Schedules 

The following schedule gives Arup’s estimate of the technical equipment heat 
output in various parts of each theatre facility.  Heat loads due to audience, actors, 
non-performance equipment and operating staff are not included.  (Note:  Figures 
given in this document for technical equipment supplement occupancy 
information is given by the architect and code consultant). 
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Schedule Notes: 

 Heat loads given are for specialist equipment only.   
 Allowance for people and general lighting has not been included. 
 All environments are to be non-condensing. 

1.2.1 Concert Hall 

Room Name Height Heat (kW) Temperature (F) Humidity Notes 

   Peak 3 hour Min Max Min Max  
Auditorium (+35ft AFF) 46 39 70 74 40% 60% Lighting loads above platform 

Performance 
Platform 

(+3ft AFF) 6 5 70 74 40% 60% Radiated energy from lights 

FOH Catwalk (+35ft AFF) 13 6 65 85 0% 85% Lighting loads at FOH catwalks 

Control Booth  4 4 65 75 0% 85% Control equipment 

Projection 
Booth* 

 10 10 68 75 0% 60% Projection Equipment 

Followspot 
Booth* 

 4 4 65 75 0% 60% Followspots  

Dimmer Room  4 4 68 75 0% 60% Dimmers and data distribution 

Amp Rack 
Room 

 7 7 68 75 0% 60% A/V Rack Loads 

1.2.2 Proscenium Theatre 

Room Name Height Heat (kW) Temperature (F) Humidity Notes 

   Peak 3 hour Min Max Min Max  

Auditorium (+30ft AFF) 27 13 70 74 40% 60% 
Lighting load from lighting 
fixtures in auditorium area  

Stage (+6ft AFF) 26 14 70 74 40% 60% Radiated energy from lights 

Grid (+30ft AFF) 78 41 65 85 0% 85% 
Lighting load from lighting 
fixtures above stage 

Control Booth  4 4 65 85 0% 85% Control equipment 

Projection Booth  7 7 68 75 0% 60% Projection Equipment 

Followspot 
Booth* 

 3 3 65 74 0% 60% Followspots  

Dimmer Room  8 8 68 75 0% 60% Dimmers and data distribution 

Amp Rack 
Room 

 8 8 68 75 0% 60% A/V Rack Loads 
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1.2.3 Dance Venue 

Room Name Height Heat (kW) Temperature (F) Humidity Notes 

   Peak 3 hour Min Max Min Max  

Auditorium (+20ft AFF) 12 6 70 74 40% 60% 
Lighting load from lighting 
fixtures in auditorium area  

Stage (+6ft AFF) 23 9 70 74 40% 60% Radiated energy from lights 

Catwalks above 
stage 

(+25ft AFF) 85 34 65 85 0% 85% 
Lighting load from lighting 
fixtures above stage 

Control Booth  4 4 65 85 0% 85% Control equipment 

Dimmer Room  6 6 68 75 0% 60% Dimmers and data distribution 

Amp Rack 
Room 

 8 8 68 75 0% 60% A/V Rack Loads 

1.2.4 Instrument Ensemble 

Room Name Height Heat (kW) Temperature (F) Humidity Notes 

   Peak 3 hour Min Max Min Max  

Auditorium (+21ft AFF) 16 12 70 74 40% 60% 
Lighting load from lighting 
fixtures in the room  

Stage (+6ft AFF) 5 3 70 74 40% 60% Radiated energy from lights 

Control Booth  4 4 65 85 0% 85% Control equipment 

Dimmer Room  1 1 68 75 0% 60% Dimmers and data distribution 

Amp Rack 
Room 

 8 8 68 75 0% 60% A/V Rack Loads 

1.2.5 Choral Ensemble 

Room Name Height Heat (kW) Temperature (F) Humidity Notes 

   Peak 3 hour Min Max Min Max  

Control Booth  2 2 65 85 0% 85% Control equipment 

 
*Exhaust system may be required to connect with flex duct to projector. 
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2 Notes on Heat Dissipation Requirements  

Increasingly, microprocessor based equipment susceptible to heat is being utilized 
in areas where historically heat gain has been acceptable.  Moving lights and 
automation equipment deployed at high level in the theatre is a good example of 
this. Equipment failure can occur if temperatures exceed 100 degrees F. To avoid 
serious damage to electronic control equipment and dimmers, the maximum 
ambient temperature in the dimmer room, sound rack room, and theatre technical 
areas may not exceed 90 degrees F.  It is recommended that an independent 
system with local thermostat control be provided to these areas to ensure the 
required environment.   

2.1 Control Rooms 

Control rooms sometimes have sustained use outside of main occupied use of the 
auditorium and stage.  This use can be 24/7 and thus a separate air system should 
be provided. Control rooms should be conditioned at all times. 

2.2 Dimmer and Amplifier Rack Room 

Remote dimmer rooms and amp rack rooms can be powered under varying loads 
over 24/7 schedules and thus a separate air system should be provided.  
Occupancy of room is normally under maintenance conditions only.  Dimmer 
rooms should be conditioned at all times. 

2.3 Performance Machinery/Rigging 

This equipment is rarely used for long periods of time.  Consequently, figures are 
only given if sustained use is expected. 

2.4 General 

The loading information in this report should be adopted into the overall heat 
loads, equipment and distribution sizing and systems control strategies in the 
project building services engineer’s report. 

Recommendations are based on design information available at time of 
preparation of this document and are provided to allow design parameters and 
control principles for the ventilation system to be calculated. 

3 Fire and Smoke Alarms 

There are many different types of effects used in performances and shows.  Many 
of these produce smoke, haze or other gaseous products.  Separate control zones 
for the theatres and ancillary areas from the rest of the building are needed for 
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both artistic control of these effects as well as general air quality and artist and 
audience protection. 

A secondary smoke removal system should have no duct detectors.  If required, 
duct detectors in the theatre systems should be at the AHU not close to the 
theatre/auditorium source and be capable of override. 

4 Fire Protection 

The design of sprinkler systems needs to be carefully coordinated with the 
performance functions and performance systems. Sprinkler systems in the 
theatres, the backstage areas, control rooms, dimmer rooms and audio rack rooms 
should be pre-action or dry-pipe systems where possible. 

Refer to the Theatre Consultant Guide for Fire Protection Strategies for 
additional information.  

 

END OF REPORT 

 

 

All loads expressed in this document are indicative loads. Theatre Equipment
Designer to provide loads based on equipment design and selection.
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1 Overview 

 
The Performance Sound, Video, and Communication systems (PSVC) intended to 
support performances in the various project venues encompass five main areas of 
function and capability.  Depending upon the performance requirements of the 
individual performance spaces, some or all of these capabilities will be provided as 
part of the scope of their technical systems.  These five main functional areas are: 
 
 Recording, Signal Distribution & Routing Systems 
 Reinforcement/Playback Systems 
 Paging and Monitoring Systems 
 Technical Communications (Intercom) Systems 
 Portable Speaker/Effects Systems 
 
Although the primary loci for these systems are the Concert Hall, Proscenium 
Theater, Dance Venue, Instrumental Ensemble Rehearsal Room/Scoring Stage, and 
Choral Rehearsal Room, there will be certain aspects of these systems that may be 
part of lobbies, select performer support spaces and/or rehearsal rooms as well.   
 
The requirements for the first three systems apply to all of the performance facilities 
in this project.  Consequently the following descriptions of these systems are generic 
in nature, and references to system usage in "theater" should be understood to refer 
to performance facilities in general, not specifically to theaters.  However, as the 
implementation of the last two system types is more specific to the facility in which 
they will operate, the details for these systems will be discussed venue by venue. 

1.1 Recording/Signal Distribution & Routing 
Systems 

Implementation of these systems will be comprised of three levels of connectivity: 
 
 Local Connectivity 
 Intra-building Connectivity  
 Inter-Building Connectivity   
 
These systems will provide the "future-proofing" of the technical systems by 
providing a flexible infrastructure that can adapt to the changing specifics of the 
technology. 
 
 Local Connectivity 
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Accommodations are made to support the interconnectivity of technology both 
within each of the performance spaces as well as between these spaces and other 
locations within their buildings.   
 
This interconnectivity will primarily consist of audio, video, single-mode fiber, and 
CAT-6a tieline panels within each of the performance areas that terminate in 
patching panels within the venues associated equipment/control rooms. This variety 
of signal types will support routing of audio and video for performance needs, for 
recording, and allow for future networked video/audio or digital control 
requirements. 
 
 Intra-Building Connectivity 
 
Cabling from venue specific equipment/control rooms will provide connectivity 
to/from other spaces within PAC, including the: 

 Concert Hall,  
 Proscenium Theater,  
 Dance Venue,  
 Instrumental Ensemble Rehearsal Room/Scoring Stage, and  
 Choral Rehearsal  

It still needs to be decided which of the Control Rooms will be designated as a "hub" 
with the capability to link all of these spaces in creative and flexible ways. Signal types 
will include audio, video, single-mode fiber, and CAT-6a.   
 
 Inter-Building Connectivity 
 
Single-mode fiber optic tielines will link the PAC venues with other locations in the 
UVU campus. These tielines will be routed to the appropriate MDF and associated 
pathways.   

1.2 Reinforcement/Playback Systems 

The audio reinforcement/playback systems will supply high-quality sound 
reinforcement to the audiences.  The configuration of the reinforcement systems can 
range from the simple to the more complex depending upon the nature of 
reinforcement required: 
 
 Speech Reinforcement 
 Music Playback 
 Concert Sound Reinforcement 
 
As the nature of these systems varies greatly from space to space, these descriptions 
will be specifically defined for each performance space. 
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1.3 Paging and Monitoring Systems 

Front of House 

A front-of-house paging and monitoring system will allow the provision of 
background music as well as public pages/announcements and performance 
monitoring to all public theater spaces, including the lobby and circulation areas of 
the theater. Public pages will originate from either the stage/house manager, or from 
specific locations within the pre-show/lobby areas.   

The system will also allow the stage/house manager to ring a chime in the public and 
production spaces for typical “10 minute warnings” at intermissions. A distributed 
loudspeaker system, typically ceiling-mounted, will be connected to power amplifiers 
and signal processors located in the main theater equipment racks will provide audio 
signal.  

There will be no volume controls within the public areas.  Background music and 
page levels will be preset for each area from controls at the audio equipment racks. 
Page-enable controls will also be provided to "lock-out" or "enable" zones or areas 
for paging. Any public page or announcement will override the background music or 
performance monitoring. 

Back of House 

A similar paging and monitoring system designated as a "back-of-house" or technical 
paging and monitoring system will allow the stage manage/house manager to page 
into dressing, makeup, and green room areas.  Provision will also be made for audio 
monitoring of the performance in these backstage spaces via ceiling mounted 
loudspeakers with wall-mounted volume controls. 

1.4 Technical Communications Systems 

A multi-channel digital technical intercom system will allow wired communications 
between technical locations, technical offices, and front of house locations during 
pre-show, show, and intermission activities.  The technical intercom system will be 
comprised of both portable "belt-pack" units as well as in-wall units for use by front-
of-house staff.  The in-wall units will be single channel stations typically located 
within each of the front of house usher areas such as the entry vestibules.  Each 
station will utilize a handset for private communications with the Stage Manager or 
other appropriate house staff.  This talk loop will be designated as a front-of-house 
loop and will not contain actor's calls, technical calls, or other conversations 
 
Typical locations for intercom receptacles in backstage or technical performance 
spaces include: 

 Audio Control 
 Lighting Control 
 Orchestra Pit 
 Stage Walls 
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 Rigging Lock Rail 
 Floor Level Locations 
 Catwalk Level 
 Loading Gallery 
 Technical Grid Level 
 Backstage wings 
 Audio Rack Room 
 Dimmer Rack Room 
 Stage Manager's Position 
 Technical Offices 
 Scene Shop 
 Mid-house Technical/Director's station 

 
Typical locations for intercom stations in House Staff areas include: 

 Box Office 
 House Manager's Position 
 Usher Stations 
 Lobby 

1.5 Portable Speaker/Effects Systems 

Capabilities for foldback, special effects playback for drama, and playback of pre-
recorded program material will be provided by a flexible system of loudspeaker 
signal-level receptacles located throughout the Theater combined with a four or 
eight-channel loudspeaker matrix patching panel in the equipment room.  
 
The targeted locations for these receptacles will allow utilization of small, portable 
loudspeakers over a wide range of the room positions with a minimal amount of 
portable cabling required for use.  Specific locations will be discussed for each 
performance space. 

2 Concert Hall System 

2.1 Overview 

The Concert Hall is a variable performance space with an emphasis on support for 
acoustic music productions. The Concert Hall also functions as a variable classroom 
environment.  To support these two functions the main audio system will be 
comprised of a Playback System, and a Reinforcement System. Infrastructure 
support for video projection will also be provided as an integral part of the facility. 
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The Playback System will be a permanently installed stereo loudspeaker system and 
will be controllable from a location in the hall to avoid having to go to the Control 
Booth to operate the system. 
 
The Reinforcement System will also be permanently installed, and for simple, speech 
reinforcement requirements, it also will be capable of being operated from a hall 
location other than the audio control position. 
 
These electroacoustic systems will provide audio reinforcement, reproduction of pre-
recorded material and musical effects for speech, drama and music.  Elements of 
these systems will be primarily concentrated at the platform end of the room, and at 
an audio control position at the "rear" of the upper level seating. Other technical 
locations include the audio equipment racks, which will also be in the control area. 
Locations for temporary use of portable equipment may also be included.  
 
Receptacles for microphones, production communications and portable 
loudspeakers will be distributed throughout the house and technical areas at each of 
the levels (Orchestra, Platform, Choral Balcony, and Technical Level).  High quality 
components will be specified for excellent performance, reliability and durability. 
 
An infrared hearing assistance system with rechargeable wireless headsets will be 
provided for all seating areas.  The emitters will be permanently located in the upper 
levels of the room, potentially at the technical level railings. 
 
The functional capabilities of the systems, as well as the specific equipment provided, 
will enable productions, whether technically advanced or technically simple, to utilize 
state of the art production and control facilities in presenting their performances. 

2.2 Recording/Signal Distribution & Routing 
Systems 

The Concert Hall will be provided with audio, video, single-mode fiber, and CAT-6a 
tieline panels as described in the Overview.  These panels will be located as follows: 
 Performance Platform 
 Choral Balcony 
 Seating area side walls 
 Rear of Hall, at the exterior of the Control Room 
 Rear of the Hall at the interior of the Control Room. 

2.3 Reinforcement/Playback System 

2.3.1 Electroacoustic Control Position 
Primary control and audio mixing of the electroacoustic systems will occur at an 
audio control position located in the control booth at the rear of the house.  A large, 



Method Studio Utah Valley University Performing Arts Complex
Performance Sound, Video, and Communications Report

 

PSVC/KG01 | Issue 1 | April 20, 2016 | Arup North America Ltd 

C:\USERS\ROBERT.YOUNG\DESKTOP\UVU TE BUDGET\NARRATIVES\2016-04-14 UVU SD PSVC ISSUE.DOCX 

Page 6
 

operable window, centered upon the audio console position, will allow the audio 
operator to hear the sound in the room rather than the control room monitors if 
appropriate. Additionally a second “in-house” mixing position will be provided at the 
parterre wall. 
 
Control equipment will include: 
 A 24 to 32-input digital multi-bus mixing console with 8 group mixes to provide 

flexibility and control in live mixing situations, additionally, six to eight pre/post 
effects busses will provide sufficient capabilities for the use of effects or 
loudspeaker sends for electronic music presentations. 

 Foldback mixing for the musicians and performers will take place at the main 
control console utilizing one or more of the auxiliary busses or groups. 

 A four-channel wireless microphone system will be available for the performers, 
using diversity antenna systems.  The wireless receivers will be located within the 
platform area to maximize the signal reception and minimize dropouts.   

 In additional to the wireless microphones, hard-wired microphone positions will 
be provided for the platform and choral areas via wall mounted (or floor pocket) 
receptacle plates. 

 Three panels located at the Stage Left, Upstage, and Stage Right areas of the 
platform will allow connection of multi-conductor snake cables and associated 
stage boxes.  These panels will support the micing and reinforcement/recording 
of live performers within the Concert Hall area. 

 The microphone inputs (fixed and wireless) will terminate at a patch panel in the 
Control Position, where they may be assigned to any of the console inputs via 
patching into the rack-mounted digital stage-box.   

 A 24 to 36 input, two-way, transformer isolated splitter will allow for 
simultaneous connection of the selected microphone inputs to the house mixing 
console as well as to a (NIC) second console  (for broadcast, recording, or 
foldback) via a multi-pin receptacle panel located in an adjacent location within 
the control position. 

 Four microphone inputs, independent of those controlled from the house 
control position, will be connected to an automatic microphone mixer.  When 
the hall is used for simple, non-musical events (talks, lectures, etc.), these 
microphones can be used without requiring the presence of an audio operator at 
the console.  Under these conditions the appropriate speech reinforcement audio 
equipment will be capable of being remote turned-on from specified locations 
other than the audio control position. 

 A system of security covers will be utilized to provide control of unauthorized 
access to the audio system electronics and controls when an audio operator is not 
present. 

2.3.2 Sound Equipment Room 
The audio equipment room will house the audio racks for signal processing, signal 
patching, amplification, and other necessary support equipment.  This area will most 
likely be within the footprint of the control booth at the rear of the hall.  
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 To maintain compatibility with various program formats a variety of program 
source devices will be provided for the reproduction of prerecorded musical and 
vocal tracks.   

 CD/DVD/MP3 players will be provided, and will need to be able to be operated 
from the control booth.  

 When in the system is being operated from the sound control position these 
machines will be operated with wired remote controls from the sound control 
position.   

 Recording capabilities will consist of OFE digital recording software and DAW 
devices.  

2.3.3 Permanent Loudspeaker Systems 
Speech reinforcement will be produced by full-range, compact loudspeaker cabinets 
located on the centerline of the hall, directly in front of and above the platform.  This 
central array will provide uniformly distributed audio coverage for the main floor 
audience seating area, as well as to the seating in the choral balcony.   
 
Similar full-range loudspeaker systems will be located to the left and right of the 
central array.  These loudspeakers are to be used for reproduction of stereo and two-
channel directional effects.  Used in conjunction with the central array, these units 
would allow "Left/Center/Right" three-channel mixing, especially when utilized with 
consoles that provide "L/C/R" panning as an option. As on option, subwoofers will 
supplement the stereo system for the very low frequency requirements of special 
effects and music.   

2.4 Technical Communications System 

The Concert Hall will be provided with a Technical Communications system as 
described in the Overview.  Elements of this system will be located as follows: 
 Choral Balcony 
 Seating Area Side Walls 
 Rear of Hall, face of Control Room 
 Control Room 
 Dimmer Room 
 In-Wall Stations at the Usher Station/Vestibules 
 Box Office 

2.5 Paging and Monitoring System 

The Concert Hall will be provided with a Paging and Monitoring system as described 
in the Overview.  Elements of this system will be located as follows: 
 PAC Lobby 
 Large Practice Rooms 
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 Medium Rehearsal Room 
 Large Rehearsal Room 
 Backstage Corridor 

2.5.1 Video Show Relay System 
In conjunction with the audio monitoring/paging system video monitoring will also 
be provided for both Front-of-House and Back-of-House locations. Six to eight 
channels of local video will be available in specific areas such as backstage corridors, 
dressing and rehearsal rooms, lobby late-arrivals viewing, control booths, etc. Lobby 
and public video monitors, when used, will only be capable of providing images from 
the performance spaces. 
 
The video monitoring system will utilize video cameras permanently located in the 
performance spaces and large rehearsal spaces. Video distribution will be via a 
combination of coaxial MATV cabling and IPTV network streaming. Local 
tuners/convertors will be provided at each display panel, allowing the users to select 
which video source is to be displayed. Head-end components for these systems will 
be located within the equipment racks. 
 
A fixed camera will be located in the control room area and focused on the platform 
so that this signal can be distributed to lobby areas when there is no late seating.  
This signal will also be distributed to various waiting areas such as the green room 
and other waiting areas. 

2.6 Portable Speaker/Effects System  

Routing and control systems of the portable loudspeakers will provide capabilities for 
foldback, effects playback, and playback of pre-recorded program material at a 
variety of locations within the recital hall.  
 A patchable eight-channel loudspeaker matrix panel, connected to receptacles 

located throughout the hall and eight channels of power amplifier will drive the 
portable loudspeakers.  

 These receptacles will be located as follows: 
 At the platform apron, to provide foldback for the performers downstage. 
 On-stage, at mid and rear stage left and stage right locations for 

effects/foldback requirements. 

2.7 Miscellaneous Systems/Requirements 

Hearing Systems 
 
In order to accommodate individuals with hearing impairments and to comply with 
the Americans with Disabilities Act (ADA), an assistive listening system (ALS) is 
provided.  The ALS distributes sound from the audio system through an infrared 
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transmitter to wireless compact personal receivers with individual headsets and local 
volume controls.  The receiver headsets may be used anywhere in the Concert Hall.  
These receivers are also compatible with the receiver headsets utilized for the 
Theater systems.  
 
Power and Heat Requirements 
 
The estimated power and heating requirements for the Audio Equipment Room are 
noted in the Electrical Loading Report. Other considerations are as follows: 
 
 Electrical power for the audio and audiovisual equipment will be via a separate 

Technical Power service, with Isolated Ground.  This Technical Power will feed 
the equipment racks, the AV Control Booth, House Mix position, and various 
technical power receptacles on the platform for use by performers, and the Stage 
Manager’s panel. 

 The sound equipment room should be separately zoned for cooling, so that it 
will be adequately cooled even when other building systems are turned off.  (The 
audio equipment may be used for 8 to 15 hours per day for several days at a time.  
During other periods, system equipment may be used only 4 hours per day.) 

3 Proscenium Theater System 

3.1 Overview 

The Proscenium Theatre is a variable performance space with an emphasis on 
support for drama, musical theatre, dance, film, amplified music and amplified 
speech. The Proscenium Theater also functions as a variable classroom environment.  
To support these two functions the main audio system will be comprised of a 
Playback System, and a Reinforcement System. Infrastructure support for video 
projection will also be provided as an integral part of the facility. 
 
The Playback System will be a permanently installed stereo loudspeaker system and 
motorized center cluster, and will be controllable from a location in the hall to avoid 
having to go to the Control Booth to operate the system. 
 
The Reinforcement System will also be permanently installed, and for simple, speech 
reinforcement requirements, it also will be capable of being operated from a hall 
location other than the audio control position. 
These theater electroacoustic systems will provide audio reinforcement, reproduction 
of pre-recorded material and musical effects for speech, drama and music.  Elements 
of these systems will be primarily concentrated at the stage end of the room, and at 
an “in-house” audio control position at the parterre level seating. Other technical 
locations include the audio equipment racks, which will include racks housing control 
or patching equipment in the control area, and other racks in a dedicated equipment 
room.. Locations for temporary use of portable equipment may also be included.  
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Receptacles for microphones, production communications and portable 
loudspeakers will be distributed throughout the house and technical areas at each of 
the levels (Backstage, Orchestra Pit, Stage, Main Seating Area, Technical Level, 
Catwalks).  High quality components will be specified for excellent performance, 
reliability and durability. 
 
An infrared hearing assistance system with rechargeable wireless headsets will be 
provided for all seating areas.  The emitters will be permanently located in the upper 
levels of the room, potentially at the technical level railings. 
 
The functional capabilities of the systems, as well as the specific equipment provided, 
will enable productions, whether technically advanced or technically simple, to utilize 
state of the art production and control facilities in presenting their performances. 

3.2 Signal Distribution & Routing Systems 

The Proscenium Theatre will be provided with audio, video, single-mode fiber and 
CAT-6a tieline panels as described in the Overview.  These panels will be located as 
follows: 
 Stage Platform 
 Orchestra Pit 
 Mid-house Director’s Technical Position 
 Seating area side walls 
 In-house Mix Position 
 Rear of Hall, at the exterior of the Control Room 
 Control Room 
 Catwalk Level 
 Gridiron Level 

3.3 Technical Communications System 

The Proscenium Theatre will be provided with a Technical Communications system 
as described in the Overview.  Elements of this system will be located as follows: 
 Stage Platform 
 Orchestra Pit 
 Seating area side walls 
 Mid-house Director’s Technical Position 
 Rear of Hall, at the exterior of the Control Room 
 Catwalk Level 
 Gridiron Level 
 Control Room 
 Dimmer Room 
 In-Wall Stations at the Usher Station/Vestibules 
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 Box Office 
 Scene Shop 
 Technical Director's Office 

3.4 Paging and Monitoring System 

The Proscenium Theatre will be provided with a Paging and Monitoring system as 
described in the Overview.  Elements of this system will be located as follows: 
 PAC Lobby 
 Orchestra Pit (via receptacle) 
 Dressing Rooms 
 Make-up Room 
 Large Rehearsal Room 
 Backstage Corridor 
 Green Room 

3.4.1 Video Show Relay System 
In conjunction with the audio monitoring/paging system video monitoring will also 
be provided for both Front-of-House and Back-of-House locations. Six to eight 
channels of local video will be available in specific areas such as backstage corridors, 
dressing and rehearsal rooms, lobby late-arrivals viewing, control booths, etc. Lobby 
and public video monitors, when used, will only be capable of providing images from 
the performance spaces. 
 
The video monitoring system will utilize video cameras permanently located in the 
performance spaces and large rehearsal spaces. Video distribution will be via a 
combination of coaxial MATV cabling and IPTV network streaming. Local 
tuners/convertors will be provided at each display panel, allowing the users to select 
which video source is to be displayed. Head-end components for these systems will 
be located within the equipment racks. 
 
A fixed camera will be located in the control room area and focused on the stage so 
that this signal can be distributed to lobby areas when there is no late seating.  This 
signal will also be distributed to various waiting areas such as the green room and 
other waiting areas. 

3.5 Reinforcement/Playback System 

3.5.1 Electroacoustic Control Position 
 
Primary control and audio mixing of the electroacoustic systems will occur at an 
audio control "in-house" position located out in front of the control booth location 
at the rear of the house. 
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Control equipment will include: 
  A multi-input (48 to 96) multi-bus digital mixing console with a minimum of 8 

group mixes to provide flexibility and control in live mixing situations.  
Additionally, twelve to sixteen pre/post effects busses will provide sufficient 
capabilities for the use of effects or loudspeaker sends for electronic music 
presentations  

 When required, stage foldback (monitor) mixing for the stage performers will 
take place at the main control console utilizing one or more of the auxiliary 
busses or groups. Alternately a network node will be located off-stage left and 
stage right for the provision of local console for foldback control of effects or 
offstage choruses, etc. 

 An eight-channel wireless microphone system will be available for the 
performers, using diversity antenna systems.  The wireless receivers will be 
located within the stage area to maximize the signal reception and minimize 
dropouts and will utilize portable rack-mounted receivers which could be located 
in the control rooms or within the stage area.  

 In additional to the wireless microphones, hard-wired microphone positions will 
be provided for the stage and orchestra pit areas via wall mounted (or floor 
pocket) receptacle plates. 

 Three 16-input panels located at the Stage Left, Up-Center, and Stage Right sides 
of the stage area and two 16-input panels located within the Orchestra Pit will 
allow connection of multi-conductor snake cables and associated stage boxes.  
These panels will support the micing and reinforcement of live performers within 
the Theatre area. 

 The microphone inputs (fixed and wireless) will terminate at a patch panel in the 
Control Position, where they may be assigned to any of the console inputs via 
rack-mounted digital stage rack units. The analog patching also allows 
connectivity to the fiber network I/O panels which are located in the PSVC 
equipment rack room. Area. Once the signals are on the fiber network they may 
be assigned to any of the console inputs or other locations within the building 

 A 36 to 40 input, three-way transformer isolated splitter will allow for 
simultaneous connection of the selected microphone inputs to the house mixing 
console, to a (NIC) second console (for broadcast or foldback) via a multi-pin 
receptacle panel located at stage right on-stage, as well as to a (NIC) third console 
(for broadcast via a multi-pin receptacle panel located in an adjacent location 
within the enclosed control booth. 

 Four microphone inputs, independent of those controlled from the house 
control position, will be connected to an automatic microphone mixer.  When 
the theatre is used for simple, non-musical events (talks, lectures, etc.), these 
microphones can be used without requiring the presence of an audio operator at 
the console.  Under these conditions the appropriate speech reinforcement audio 
equipment will be capable of being remote turned-on from specified locations 
other than the audio control position. 
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 A system of security covers will be utilized to provide control of unauthorized 
access to the audio system electronics and controls when an audio operator is not 
present. 

3.5.2 Sound Equipment Room 
The audio equipment room(s) will house the racks for analog signal processing, 
signal patching, amplification, networked A/V, and other necessary support 
equipment.  These rooms are typically located adjacent to the IT TR rooms as well as 
having some components located within the footprint of the control booth at the 
rear of the hall.  
 To maintain compatibility with various program formats, source devices such as 

digital cart playback devices, CD/DVD players, and DAW hard-drive 
recording/playback devices will be provided for the reproduction of prerecorded 
musical and vocal tracks. 

 These machines will be capable of being operated remotely from the sound 
control position.   

3.5.3 Permanent Loudspeaker Systems 
Speech reinforcement will be produced by full-range, compact modular line array 
loudspeaker cabinets located on the centerline of the hall, directly in front of and 
above the stage.  This central array will provide uniformly distributed audio coverage 
for the main floor audience seating area, as well as to the seating in the choral 
balcony.   
 
Similar full-range line array loudspeaker systems will be located to the left and right 
of the central array.  These loudspeakers are to be used for reproduction of stereo 
and two-channel directional effects.  Used in conjunction with the central array, these 
units will allow true "Left/Center/Right" three-channel mixing, especially when 
utilized with consoles that provide "L/C/R" panning as an option. Subwoofers will 
supplement the stereo system for the very low frequency requirements of special 
effects and music.   

For areas in the under balcony seating and upper balconies where sightlines may be 
occluded to the central array, ceiling-recessed and ceiling mounted loudspeakers will 
be utilized to fill in sound where necessary.  

3.5.4 Portable Speaker/Effects System  
Routing and control systems of the portable loudspeakers will provide capabilities for 
foldback, effects playback, and playback of pre-recorded program material at a 
variety of locations within the Proscenium Theatre.  
 A patchable eight-channel loudspeaker matrix panel, connected to receptacles 

located throughout the theatre and eight channels of power amplifier will drive 
the portable loudspeakers.  

 These receptacles will be located as follows: 
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 At the stage apron, to provide foldback for the performers downstage. 
 On-stage, at mid and rear stage left and stage right locations for 

effects/foldback requirements. 
 At selected locations backstage, to enable effects playback and foldback 

loudspeakers to be positioned as needed and "flown" using the theatrical 
rigging system. 

 In the orchestra pit and pit lift to provide effects playback and foldback 
 At selected locations within the house, to enable effects playback and 

foldback loudspeakers to be positioned as needed. 
 At selected locations within the catwalk systems, for effects playback 

3.6 Miscellaneous Systems/Requirements 

3.6.1 Hearing Systems 
In order to accommodate individuals with hearing impairments and to comply with 
the Americans with Disabilities Act (ADA), an assistive listening system (ALS) is 
provided.  The ALS distributes sound from the audio system through an infrared 
transmitter to wireless compact personal receivers with individual headsets and local 
volume controls.  The receiver headsets may be used anywhere in the seating area of 
the Proscenium Theater.  These receivers are also compatible with the receiver 
headsets utilized for the Recital Hall systems.  

3.6.2 Power and Heat Requirements 
The estimated power and heating requirements for the Audio Equipment Room are 
noted in the Electrical Loading Report. Other considerations are as follows: 
 
 Electrical power for the audio and audiovisual equipment will be via a separate 

Technical Power service, with Isolated Ground.  This Technical Power will feed 
the equipment racks, the audio portions of the Control Booth, various technical 
power receptacles on the stage and orchestra pit for use by performers, the Stage 
Manager’s panel, and the touring audio company switch. 

 The sound equipment room should be separately zoned for cooling, so that it 
will be adequately cooled even when other building systems are turned off.  (The 
audio equipment may be used for 8 to 15 hours per day for several days at a time.  
During other periods, system equipment may be used only 4 hours per day.) 

 On stage, during road shows, heat and power loads equivalent to those in the 
Audio Equipment Room may be generated. 

 A 200A 120/208-volt 3-phase audio system company switch with cam-lock 
connectors for road show equipment will be provided at the rear of the stage for 
temporary shows. 
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4 Dance Venue System 

4.1 Overview 

The Dance Venue is a variable performance space with an emphasis on support for 
dance performances with amplified sound. The Dance Venue also functions as a 
variable classroom environment.  To support these functions the main audio system 
will be comprised of a system to be used for both Playback and Reinforcement. 
Infrastructure support for video projection will also be provided as an integral part of 
the facility. 
 
These Systems will be a permanently installed stereo loudspeaker system and will be 
controllable from the audio control location at the Control Booth. 
 
These electroacoustic systems will provide audio reinforcement, reproduction of pre-
recorded material and musical effects. Elements of these systems will be primarily 
concentrated at the stage end of the room, and at an audio control position at the 
"rear" of the upper level seating. Other technical locations include the audio 
equipment racks. Locations for temporary use of portable equipment may also be 
included.  
 
Receptacles for microphones, production communications and portable 
loudspeakers will be at locations throughout the house and stage areas. High quality 
components will be specified for excellent performance, reliability and durability. 
 
An infrared hearing assistance system with rechargeable wireless headsets will be 
provided for the seating area.  The emitters will be permanently located in the upper 
levels of the room. 
 
The functional capabilities of the systems, as well as the specific equipment provided, 
will enable productions, whether technically advanced or technically simple, to utilize 
state of the art production and control facilities in presenting their performances. 

4.2 Signal Distribution & Routing Systems 

The Dance Venue will be provided with audio, video, single-mode fiber, and CAT-6a 
tieline panels as described in the Overview.  These panels will be located as follows: 
 Stage Platform 
 Rear of Hall, in the Control Room 

4.3 Technical Communications System 

The Dance Venue will be provided with a Technical Communications system as 
described in the Overview.  Elements of this system will be located as follows: 
 Stage Platform 
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 Control Room 

4.4 Paging and Monitoring System 

The Dance Venue will be provided with a Paging and Monitoring system as 
described in the Overview.  Elements of this system will be located as follows: 
 Lobby 
 Dressing Rooms 
 Green Room 
 Backstage Corridor 

4.4.1 Video Show Relay System 
In conjunction with the audio monitoring/paging system video monitoring will also 
be provided for both Front-of-House and Back-of-House locations. Six to eight 
channels of local video will be available in specific areas such as backstage corridors, 
dressing and rehearsal rooms, lobby late-arrivals viewing, control booths, etc. Lobby 
and public video monitors, when used, will only be capable of providing images from 
the performance spaces. 
 
The video monitoring system will utilize a fixed camera located in the control booth 
area and focused on the stage so that this signal can be distributed to lobby areas 
when there is no late seating.  This signal will also be distributed to various waiting 
areas such as the green room and other waiting areas. 

4.5 Reinforcement/Playback System 

4.5.1 Electroacoustic Control Position 
Primary control and audio mixing of the electroacoustic systems will occur at an 
audio control position located in the control booth at the rear of the house.  A large, 
operable window, centered upon the audio console position, will allow the audio 
operator to hear the sound in the room rather than the control room monitors if 
appropriate.  
 
Control equipment will include: 
 A 16 to 24-input multi-bus digital mixing console with 4 group mixes to provide 

flexibility and control in live mixing situations, additionally, four to eight 
pre/post effects busses will provide sufficient capabilities for the use of effects or 
loudspeaker sends for electronic music presentations. 

 Foldback mixing for the stage performers will take place at the main control 
console utilizing one or more of the auxiliary busses or groups. 

 A four-channel wireless microphone system will be available for the performers, 
using diversity antenna systems.  The wireless receivers will be located within the 
stage area to maximize the signal reception and minimize dropouts.   
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 In additional to the wireless microphones, hard-wired microphone positions will 
be provided for the stage areas via wall mounted receptacle plates. 

 Three panels located at the Stage Left, Up Center, and Stage Right sides of the 
stage area will allow connection of digital stage boxes.  These panels will support 
the micing and reinforcement of live performers within the Concert Hall area. 

 The inputs to the digital stage box will microphone inputs (fixed and wireless) 
will terminate at a panel in the Control Booth where they can connect to the 
console. 

 A system of security covers will be utilized to provide control of unauthorized 
access to the audio system electronics and controls when an audio operator is not 
present in the Control Booth. 

4.5.2 Sound Equipment Room 
The audio equipment room will house the audio racks for signal processing, signal 
patching, amplification, and other necessary support equipment.  This area will be 
within the footprint of the control booth at the rear of the hall.  
 To maintain compatibility with various program formats a variety of program 

source devices will be provided for the reproduction of prerecorded musical and 
vocal tracks.   

 CD/DVD/MP3 players will be provided.  

4.5.3 Permanent Loudspeaker Systems 
Playback/Speech reinforcement will be produced via flown full-range loudspeaker 
systems located to the left and right of the stage area.  These loudspeakers will be 
used for reproduction of stereo and two-channel directional effects as well as sound 
reinforcement.  As on option, subwoofers will supplement the stereo system for the 
very low frequency requirements of special effects and music.   

4.5.4 Portable Speaker/Effects System  
Routing and control systems of the portable loudspeakers will provide capabilities for 
foldback, effects playback, and playback of pre-recorded program material at a 
variety of locations within the recital hall.  
 A patchable four-channel loudspeaker matrix panel, connected to receptacles 

located throughout the hall and four channels of power amplifier will drive the 
portable loudspeakers.  
 These receptacles will be located as follows: 

 On-stage, at mid and rear stage left and stage right locations for 
effects/foldback requirements. 

4.6 Miscellaneous Systems/Requirements 

Hearing Systems 
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In order to accommodate individuals with hearing impairments and to comply with 
the Americans with Disabilities Act (ADA), an assistive listening system (ALS) is 
provided.  The ALS distributes sound from the audio system through an infrared 
transmitter to wireless compact personal receivers with individual headsets and local 
volume controls.  The receiver headsets may be used anywhere in the Concert Hall.  
These receivers are also compatible with the receiver headsets utilized for the 
Theater systems.  
 
Power and Heat Requirements 
 
The estimated power and heating requirements for the Audio Equipment Room are 
noted in the Electrical Loading Report. Other considerations are as follows: 
 Electrical power for the audio and audiovisual equipment will be via a separate 

Technical Power service, with Isolated Ground.  This Technical Power will feed 
the equipment racks, the audio portions of the Control Booth, various technical 
power receptacles on the stage for use by performers, and the Stage Manager’s 
panel. 

 The sound equipment room should be separately zoned for cooling, so that it 
will be adequately cooled even when other building systems are turned off.  (The 
audio equipment may be used for 8 to 15 hours per day for several days at a time.  
During other periods, system equipment may be used only 4 hours per day.) 

 On stage, during road shows, heat and power loads equivalent to those in the 
Audio Equipment Room may be generated. 

5 Instrumental Ensemble Rehearsal 
Room/Scoring Stage 

5.1 Overview 

The instrumental ensemble rehearsal room is a variable rehearsal space that will also 
serve as a commercial scoring stage, and will occasionally serve for recitals and 
concerts. To support these functions the main audio system will be comprised of a 
Playback System. Infrastructure support for video projection will also be provided as 
an integral part of the facility. 
 
The Playback System will be a permanently installed stereo loudspeaker system and 
will be controllable from a location in the venue. 
 
The functional capabilities of the systems, as well as the specific equipment provided, 
will enable productions, whether technically advanced or technically simple, to utilize 
state of the art production and control facilities in presenting their performances. 
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5.2 Recording/Signal Distribution & Routing 
Systems 

The instrumental ensemble rehearsal room will be provided with audio, video, single-
mode fiber, and CAT-6a tieline panels as described in the Overview.  These panels 
will be located as follows: 
 Wall panels at four sides of the room. 

5.3 Technical Communications System 

The instrumental ensemble rehearsal room will be provided with a Technical 
Communications system as described in the Overview.  Elements of this system will 
be located as follows: 

 
 In-Wall Stations at the “Rear of room” 

5.4 Reinforcement/Playback System 

5.4.1 Electroacoustic Control Position 
The instrumental ensemble rehearsal room will be provided with a location to 
control the playback system, via a portable equipment rack with the necessary 
playback devices and components to drive the playback loudspeakers. 
 CD/DVD/MP3 players will be provided.  

5.4.2 Permanent Loudspeaker Systems 

  
Playback will be produced via flown full-range loudspeaker systems located to the 
left and right of the stage area.  These loudspeakers will be used for reproduction of 
stereo and two-channel directional effects.   

5.5 Miscellaneous Systems/Requirements 

Power and Heat Requirements 
 
The estimated power and heating requirements are as follows: 
 
 Electrical power for the audio and audiovisual equipment will be via a separate 

Technical Power service, with Isolated Ground.  This Technical Power will feed 
the equipment racks, various technical power receptacles on the stage for use by 
performers. . 
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6 Choral Rehearsal Room 

6.1 Overview 

The Choral Rehearsal Room is a variable performance space with an emphasis on 
rehearsal and recitals. The Choral Rehearsal Room also functions as a variable 
classroom environment.  To support these two functions the main audio system will 
be capable of playback as well as speech reinforcement. Infrastructure support for 
video projection will also be provided as an integral part of the facility. 
 
The Playback/Reinforcement System will be a permanently installed stereo 
(Left/Right) loudspeaker system and will be controllable from a location in the venue 
 
The electroacoustic systems will provide audio reinforcement, reproduction of pre-
recorded material and musical effects.  Elements of these systems will be primarily 
concentrated at the stage end of the room, and at an audio control position at the 
"rear" of the upper level seating. Other technical locations include the audio 
equipment racks, which will also be in the control area. Locations for temporary use 
of portable equipment may also be included.  
 
Receptacles for microphones, production communications and portable 
loudspeakers will be distributed throughout the house and technical. High quality 
components will be specified for excellent performance, reliability and durability. 
 
An infrared hearing assistance system with rechargeable wireless headsets will be 
provided for the seating area.  The emitters will be permanently located in the upper 
levels of the room, potentially at the technical level railings. 
 
The functional capabilities of the systems, as well as the specific equipment provided, 
will enable productions, whether technically advanced or technically simple, to utilize 
state of the art production and control facilities in presenting their performances. 

6.2 Signal Distribution & Routing Systems 

The Choral Rehearsal Room will be provided with audio, video, single-mode fiber, 
and CAT-6a tieline panels as described in the Overview.  These panels will be located 
as follows: 
 Performance area 
 Seating area side walls 
 Rear of Hall, at the exterior of the Control Room 
 Control Room 
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6.3 Technical Communications System 

The Choral Rehearsal Room will be provided with a Technical Communications 
system as described in the Overview.  Elements of this system will be located as 
follows: 
 Performance area 
 Control Room 
 In-Wall Stations at the Usher Station/Vestibules 
 Box Office 

6.4 Paging and Monitoring System 

The Choral Rehearsal Room will be provided with a Paging and Monitoring system 
as described in the Overview.  Elements of this system will be located as follows: 
 PAC Lobby 

6.4.1 Video Show Relay System 
In conjunction with the audio monitoring/paging system video monitoring will also 
be provided for both Front-of-House and Back-of-House locations. Six to eight 
channels of local video will be available in specific areas such as backstage corridors, 
dressing and rehearsal rooms, lobby late-arrivals viewing, control booths, etc. Lobby 
and public video monitors, when used, will only be capable of providing images from 
the performance spaces.  
 
The video monitoring system will utilize a fixed camera located in the control booth 
area and focused on the performance area so that this signal can be distributed to 
lobby areas when there is no late seating.  This signal will also be distributed to 
various waiting areas such as the green room and other waiting areas. 

6.5 Reinforcement/Playback System 

6.5.1 Electroacoustic Control Position 
Primary control and audio mixing of the electroacoustic systems will occur at an 
audio control position located in the control booth at the rear of the house. A large, 
operable window, centered upon the audio console position, will allow the audio 
operator to hear the sound in the room rather than the control room monitors if 
appropriate.  
 
Control equipment will include: 
 A 16 to 24-input multi-bus digital mixing console with 4 group mixes to provide 

flexibility and control in live mixing situations, additionally, four to eight 
pre/post effects busses will provide sufficient capabilities for the use of effects or 
loudspeaker sends for electronic music presentations. 
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 Foldback mixing for the musicians and performers will take place at the main 
control console utilizing one or more of the auxiliary busses or groups. 

 A four-channel wireless microphone system will be available for the performers, 
using diversity antenna systems.  The wireless receivers will be located within the 
performance area to maximize the signal reception and minimize dropouts.   

 In additional to the wireless microphones, hard-wired microphone positions will 
be provided for the performance area via wall mounted receptacle plates. 

 Three panels located at the Stage Left, Up Center, and Stage Right sides of the 
performance area will allow connection of digital stage boxes.  These panels will 
support the micing and reinforcement of live performers within the Choral 
Ensemble area. 

 The inputs to the digital stage box will microphone inputs (fixed and wireless) 
will terminate at a panel in the Control Booth where they can connect to the 
console. 

 A system of security covers will be utilized to provide control of unauthorized 
access to the audio system electronics and controls when an audio operator is not 
present in the Control Booth. 

6.5.2 Sound Equipment Room 
The audio equipment room will house the audio racks for signal processing, signal 
patching, amplification, and other necessary support equipment.  This area will most 
likely be within the footprint of the control booth at the rear of the hall.  
 To maintain compatibility with various program formats a variety of program 

source devices will be provided for the reproduction of prerecorded musical and 
vocal tracks.   

 CD/DVD/MP3 players will be provided.   

6.5.3 Permanent Loudspeaker Systems 
Playback/Speech reinforcement will be produced via full-range loudspeaker systems 
located to the left and right of the performance area.  These loudspeakers will be 
used for reproduction of stereo and two-channel directional effects as well as sound 
reinforcement.  As on option, subwoofers will supplement the stereo system for the 
very low frequency requirements of special effects and music.   

6.5.4 Portable Speaker/Effects System  
Routing and control systems of the portable loudspeakers will provide capabilities for 
foldback, effects playback, and playback of pre-recorded program material at a 
variety of locations within the recital hall.  
 A patchable four-channel loudspeaker matrix panel, connected to receptacles 

located throughout the hall and four channels of power amplifier will drive the 
portable loudspeakers.  
 These receptacles will be located as follows: 
 On-stage, at mid and rear stage left and stage right locations for 
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effects/foldback requirements.  

6.6 Miscellaneous Systems/Requirements 

Hearing Systems 
 
In order to accommodate individuals with hearing impairments and to comply with 
the Americans with Disabilities Act (ADA), an assistive listening system (ALS) is 
provided.  The ALS distributes sound from the audio system through an infrared 
transmitter to wireless compact personal receivers with individual headsets and local 
volume controls.  The receiver headsets may be used anywhere in the Concert Hall.  
These receivers are also compatible with the receiver headsets utilized for the 
Theater systems.  
 
Power and Heat Requirements 
 
The estimated power and heating requirements for the Audio Equipment Room are 
noted in the Electrical Loading Report. Other considerations are as follows: 
 
 Electrical power for the audio and audiovisual equipment will be via a separate 

Technical Power service, with Isolated Ground.  This Technical Power will feed 
the equipment racks, the audio/recording portions of the Control Booth, various 
technical power receptacles on the performance area for use by performers, and 
the Stage Manager’s panel. 

 The sound equipment room should be separately zoned for cooling, so that it 
will be adequately cooled even when other building systems are turned off.  (The 
audio equipment may be used for 8 to 15 hours per day for several days at a time.  
During other periods, system equipment may be used only 4 hours per day.) 

7 Other Rehearsal Rooms 

7.1 Overview 

The electroacoustic system serving other rehearsal rooms’ will consist of 
infrastructure only, at this time.  The infrastructure will provide conduit, power, and 
wiring for audio, video, single-mode fiber and CAT-6A..  Elements of these systems 
will be distributed throughout the space.  These tie lines will be routed to the control 
position and audio equipment room designated as the “hub”. 
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1 Scope 

The intent of this document is to: 

 Provide the project mechanical engineers with acoustic design information for 
early planning decisions regarding mechanical systems space and cost 
requirements,  

 Establish project acoustic design criteria.  

The technical design appendix is for the project engineer’s reference as the design 

develops. 

2 Introduction 

For Performing Arts Centers, mechanical systems sizing and cost tend to be 

greater than those for conventional building projects.  The additional space 

requirements are driven by needs for larger ducts, larger fans, and larger noise 

control devices to meet the low background noise criteria.   

However, the cost of achieving low noise levels can be reduced if early planning 

is undertaken to evaluate the system’s needs for noise control, and if alternate 

design options are given proper attention.  A cost-effective solution necessitates a 

collaborative process involving the architect, engineer, and acoustic consultant.  

This effort will ideally result in a robust solution that can adjust and respond to 

changes as the design progresses, without significant design revisions.  Without 

careful early planning, integration of noise control can become more costly and 

less effective.   

Once a high-level design approach is agreed, a periodic acoustic review of the 

mechanical system design progress is recommended over the course of the 

project. As appropriate, Arup will also provide detailed recommendations for 

specific systems and specifications relating to noise and vibration control, and 

help develop solutions where other important requirements may conflict with the 

acoustic intent.   

However, it will be the responsibility of the project architect and engineers to 

ensure that these recommendations are incorporated in the appropriate contract 

documents, and to identify where other design issues may conflict with the 

acoustic requirements.  

3 Definitions and Criteria 

 The term “acoustically critical spaces” is used in this document.  These 
include performance halls, rehearsal and practice spaces, and certain other 
support spaces requiring low noise levels.  Spaces with background noise 
criteria of NC 30 or more stringent, as defined in the UVU PAC Program 
Document, are considered “acoustically critical spaces”. 
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 The noise criteria apply to all systems operating normally and together, 
including both house and production lighting. 

 Recommended noise targets for spaces where the NC criterion is greater than 
30 are also listed in the UVU PAC Program Document. 

 These criteria, and the guidelines for achieving them will impact all 
disciplines and influence fundamentals of space planning, structural, 
mechanical and electrical systems design approach. 

4 Space Planning and Program Development 

4.1 Main Equipment Room Planning 

 Avoid locating mechanical equipment directly adjacent to, or directly above or 
below, acoustically critical spaces. There should be at least one non-critical 
‘buffer’ space (corridor, storage closet, etc) between the equipment rooms and 
the critical spaces.  In general, mechanical and electrical rooms housing the 
major equipment should be located as far as possible from acoustically critical 
spaces.  

 Fresh-air intake and air exhaust louvers should not overlook the main front-of-
house external public areas of the building, but should either be located at roof 
level, or overlooking non-public areas such as back-of-house loading docks.  
In addition, noise will need to be attenuated to achieve applicable local code 
required noise levels at the property line. 

 When it is necessary to install major equipment on upper floors (i.e., not on-
grade), the structural floor and ceiling slabs of these rooms will need to be 
sufficiently stiff and massive for airborne noise control, as well as to provide a 
stable base for effective functioning of vibration isolators.  Typically internal 
slabs and roof slabs below mechanical equipment shall have a minimum 
weight of 100psf, however structural requirements, such as minimum slab 
thickness, will be based on the type and size of equipment planned for each 
space.  

 A general rule-of-thumb for “quiet” operation is to select a larger fan which 
provides the same performance at a lower speed (rpm) and higher efficiency.  
This approach may lead to slightly larger air handling unit (AHU) sizes to 
accommodate the larger fans, and larger equipment rooms. However, it is 
typically more cost effective to select quieter fans than to buy and install 
additional noise control devices to reduce fan noise. 

4.2 Air Handling Systems  

 Air handling systems serving acoustically critical spaces should deliver 
constant volume during high-occupancy usage.  This will help keep 
background noise levels consistent during performances and rehearsals.  
Variable air volume systems are acceptable if they can be designed to include 
a constant volume mode of operation. 

 The Concert Hall and Proscenium Theatre should have dedicated constant 
volume air handling systems.  
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 In the following areas, air handling systems must be operated, not just 
controlled, independently of the systems serving the audience and stage areas 
because of operating schedules and load variations.  It is recommended that 
independent self-contained air handling units with air ducted to the rooms be 
used. This will allow the technicians to work in the control rooms out of hours 
without running the main systems. 

 Control rooms 
 Followspot rooms 
 Dimmer rooms 
 Sound/communications systems rack rooms 
 Instrument storage rooms 
 Recording and broadcast rooms 

4.3 Main Noise Control Efforts 

 Larger-scale noise control devices should be included in initial planning of 
space allocation and cost.  This may include a bank of sound attenuators 
within the fan casing, a lined plenum box downstream of the fan discharge, or 
longer runs of lined ductwork within the fan room.   

 At an early stage, it should be determined if in-duct acoustic lining will be 
acceptable for use on the project, or if noise control will be handled entirely 
with sound attenuators.  If lining is acceptable, then it may be used in a variety 
of areas instead of attenuators. 

 For initial space planning of mechanical rooms allowance should be made for 
primary sound attenuator sizes, as listed in Figure 1 for supply and return air 
systems. 

 Where there are concerns for noise transmission to the outdoor environment 
through the AHU intake and exhaust, sound attenuators may be recommended 
on the outside air intake and exhaust side of the AHU as well. 

 Technical considerations are given in the Appendix for each type of noise 
control approach.   

4.4 Duct and Pipe Size and Routing Pathways 

 When planning the size of the required duct and shaft spaces, allow for the 
maximum allowable duct velocities listed in Figure 2. 

 Do not route ducts and pipes through acoustically critical spaces.   

 Do not route ducts servicing acoustically critical spaces through noisy spaces. 

 All ducts and pipes serving acoustically critical spaces should follow the 
velocity guidance in Figure 2. 

 Ductwork serving acoustically critical spaces should be designed for lowest 
possible friction losses, so to minimize fan power consumption and noise 
generation. 

 When large volumes of air are being delivered in main supply or other larger 
ducts, it is recommended that radiused elbows be used to reduce turbulence 
regenerated noise.  At main two-way splits, (“T”-connections), it is 
recommended that two short-radius elbows be joined per SMACNA standard 
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construction.  Use of a radiused elbow will typically require more space than a 
square elbow.  Square elbows with turning vanes are acceptable only when 
velocities and static pressures are low enough to ensure a low-noise flow. 

 Ducts should be routed such that they do not cross demising partitions 
between acoustically critical spaces. Ideally, all duct pathways only cross the 
corridor wall.  Where this is not possible, cross-talk attenuators, limp mass 
vinyl duct wrap and/or drywall soffits are often required.   

 Geometrically self-balancing systems without terminal dampers are preferred 
for systems serving acoustically critical spaces.  These systems will use 
dampers only on the major duct branches before entering the space.  Dampers 
need not be avoided altogether, but the system should be designed with as 
much symmetry as is practical, locating dampers far from terminals and using 
them to divide the airflow rather than closing it off.  

 Rainwater pipes should not run through the roof void above the acoustically 
critical spaces, as rain noise can be audible during a storm.   

5 Project Design Criteria 

Background noise criteria for each space are defined in the UVU PAC Programming 

Document in terms of NC and PNC criteria. 
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PNC / NC  
Primary Attenuator lengths, ft. 

Supply Air Return Air Fresh Air Intake Exhaust Air 

20 10-ft 10-ft 3-ft 3-ft 

25 10-ft 10-ft 3-ft 3-ft 

30 7-ft 7-ft 3-ft 3-ft 

35 7-ft 7-ft 3-ft 3-ft 

40 5-ft 5-ft 3-ft 3-ft 

45 5-ft 5-ft 3-ft 3-ft 

Figure 1: Primary Attenuator Lengths – Recommendation for Initial Space Allocation. 
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PNC / NC Maximum Velocity 

20 

(underfloor system) 

entry to plenum  300 fpm (1.5 m/s) 

branch duct feeding plenum  500 fpm (2.5 m/s) 

riser duct    1000 fpm (5.0 m/s) 

mechanical room 1200 fpm (6 m/s) 

20 

(Conventional approach – with 

terminal devices) 

 

at terminal 300 fpm  (1.5 m/s)  

last 4 diameters 400 fpm  (2.0 m/s) 

next 10 diameters 600 fpm (3.0 m/s) 

next 10 diameters 700 fpm (3.5 m/s) 

riser duct 1000 fpm (5.0 m/s) 

mechanical room 1400 fpm (7 m/s) 

20 

(Alternative approach   - no 

terminal devices) 

at terminal 450 fpm (2.3 m/s) 

to 7 diameters 700 fpm (3.5 m/s) 

riser duct 1000 fpm (5.0 m/s) 

mechanical room 1400 fpm (7 m/s) 

25 

(with terminal devices) 

 

 

at terminal 400 fpm  (2.0m/s)  

last 4 diameters 500 fpm  (2.5m/s) 

next 10 diameters 600 fpm (3.0m/s) 

next 10 diameters 700 fpm (3.5m/s) 

riser duct 1200 fpm (6.0 m/s) 

mechanical room 1600 fpm (8 m/s) 

30 at terminal 600 fpm (3.0 m/s) 

branch duct to room 900 fpm (4.5 m/s) 

riser duct 1200 fpm (6.0 m/s) 

mechanical room 1800 fpm (9 m/s) 

35 at terminal 700 fpm (3.5 m/s) 

branch duct to room 1000 fpm (5.0 m/s) 

riser duct 1400 fpm (7.0 m/s) 

mechanical room  1800 fpm (9.0 m/s) 

Figure 2: Duct Velocities  

 

Notes:  

 Velocities are for general planning.   

 Some diffusers require even lower velocities to achieve noise criteria. 

 Return ducts can typically be 10% smaller than supply ducts. 

 Velocities assume clear cross-sectional area in duct (i.e. acoustic lining does not reduce 

cross-sectional area)  

 



 

 

Appendix A 

Technical Design Guidance 
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A1 Technical Design Guidance 

A1.1 Fan Selection 

 Fan selections should minimize noise at the source. This is typically 
accomplished by selection of larger fans to operate at low rpm (800-1200 fpm) 
and high efficiency.  Less efficient fans will produce higher noise levels, as 
the mechanical energy is converted to acoustic energy rather than air 
movement. 

 Centrifugal fans with backward-inclined aerofoil blades are generally 
acceptable. Axial, vane-axial, and forward-curved centrifugal fans are 
sometimes acceptable if selected properly.   

 Design of air handling systems for maximum efficiency (minimum external 
static pressure) is critical, since a fan operating at 80% efficiency will usually 
be 10 – 12dB quieter than when operating at 40% efficiency.  10dB of extra 
noise control is often very difficult and expensive to achieve.   

A1.2 Fan Coil Units 

 Fan coil units must not be used in spaces with a systems noise limit  NC30.   

 Use oversized units running at low speeds in spaces with a limit of NC35.  

A1.3 Duct Attenuators and Acoustical Plena 

 Sound attenuators are most effective when placed in the AHU casing, and 
therefore are preferred in lieu of attenuators which reside in the ductwork.  
High performance attenuators 3 or 5-ft in length placed in the casing can 
provide the same effectiveness (and lower pressure drop) as 7 or 10-ft 
attenuators which need more open area to account for the higher ductwork 
velocities.  Pressure losses through attenuators are typically limited by design 
to ~ 0.25 in H2O (60 Pa).   

 Secondary duct attenuators are required on most supply and return air systems 
serving acoustically critical spaces.  These are usually located after branch 
duct VAV or volume dampers, prior to entering the room.   

 Attenuators should be located with care, ideally in long runs of straight duct, 
in order to achieve their rated performance.  Poorly placed attenuators can 
generate more noise than they mitigate.  The airflow should approach and 
leave the attenuator smoothly, with transition angles  15°, and should be 
evenly distributed across the face of the unit.  Custom attenuators are available 
if unusual geometries are necessary.   

 Control of low-frequency fan noise can also be achieved using a large 
acoustically lined plenum box downstream of the fan outlet.  This is common 
for rooftop units.  Such plenum boxes are more efficient at the attenuation of 
fan noise below 100 Hz than conventional attenuators.   
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A1.4 Acoustical Lining 

 If permissible, internal acoustical lining can often replace sound attenuators, 
thus lowering pressure drop and HP requirements for fan motors.   

 Closed cell foam lining can be used, but provides about 50% less acoustic 
performance than traditional lining.  Cotton-based duct lining is available, and 
can be used in lieu of fiberglass lining. 

 Acoustical duct lining will generally be 2-inch thick for ducts within 
mechanical rooms, and 1-inch thick when used in spaces outside of 
mechanical rooms.  Final lining requirements can be determined after the duct 
layout and equipment selections have been made.  Additional thermal 
insulation is not usually required for acoustically lined ducts.   

A1.5 Duct Materials and Geometry 

 All duct designs should consider minimizing frictional losses, to reduce noise 
generation within the duct and noise output from the fan. 

 Rectangular sheet metal duct should be used for most applications; as it 
provides the most cost effective attenuation of low frequency fan noise along 
the duct.  Ducts with an aspect-ratio > 3:1 should be avoided.   

 If exposed ductwork is required inside an acoustically critical space or inside a 
noisy space, internally lined circular duct should be considered, since this 
shape allows less noise to break into or out of the duct.  Circular ducts should 
not be used for general purposes in acoustically critical systems, since they do 
not adequately allow for the attenuation of low frequency noise. 

 Transitions in duct geometry should be ≤ 15º. 

A1.6 Mechanical Systems Vibration Isolation 

 At absolute minimum, all operating equipment shall be vibration isolated per 
ASHRAE standards.  In some cases, isolation methods may be employed 
which exceed ASHRAE guidance in order to achieve lower noise or vibration 
levels.   

 All large equipment must be founded on stiff and massive slabs, or rooftop 
dunnage steel.  No equipment should be mounted to lightweight structures.  

 Pipework should be supported on isolation hangers throughout the equipment 
room, and for at least 50-ft from the connected equipment.  In some cases 
additional isolation may be warranted.  

 Large diameter chilled water pipes should not be supported from structure 
common to the acoustically critical areas.  These large, noisy pipes should run 
only in spaces that are inherently noisy (major equipment rooms, loading 
dock, etc.)  Isolators alone do not provide adequate protection against the high 
vibration energy in these pipes. 
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A2 Air Distribution Methods 

A2.1 Under-floor Air Supply from Plenum  

 It is important to distribute air evenly throughout the under-floor plenum.  
This may be achieved by distributed ductwork in the plenum.   

 For comfort reasons, some engineers propose terminal devices for induction 
(mixing) of incoming (cool) air and ambient (warm) air at the terminal device.  
These devices can generate unacceptably high noise levels, and consequently 
are not recommended for acoustically critical spaces.  

 When using individual air supply through a large under-floor plenum, refer to 
Figure 2 for guidelines for the maximum air velocities in the supply ducts 
feeding the plenum. 

A2.2 Conventional ‘Overhead’ System 

There are two approaches to the design of very low noise overhead systems:   

 Remove terminal grilles/diffusers (noise-generating obstructions) and provide 
simple openings at duct terminations, or 

 Keep the air velocity very low throughout the system (refer to Figure 2). 

The acoustical performance and cost of the two approaches are discussed below. 

A2.3 Conventional Approach – very low velocities, 

with terminal device 

 Use only well-tested terminal devices (grilles, diffusers, etc.) in any 
acoustically critical space. Air velocities must be so low that air ‘drifts’ into 
the terminal.   

 The vertical duct drops to supply diffusers should be at least 4 times the duct 
diameter in length, in order to develop a well-distributed flow profile. 

 For the initial design of systems with terminal devices, refer to the guidelines 
in Figure 2 for the maximum allowable air velocities. 

A2.4 Preferred Approach – medium to low velocities, 

no terminal devices 

 Significant savings are possible when terminal devices can be eliminated.  If 
the terminal design and ductwork layout conform to the acoustical 
requirements discussed below, the air velocities can be higher (and duct sizes 
smaller) than in the very low velocity systems described above. 

 For this type of system, the duct termination must be unobstructed.  
Proprietary metal diffusers should not be used.  A plain open termination or a 
scoop nozzle is acceptable.  If the approach is understood early, it is possible 
to design the terminal openings into the ceiling or upper walls so they are not 
visually obtrusive.  Where some spreading of the air is necessary, a smooth 
‘diffuser plate’ can be suspended in front of the terminal.  It should be placed 
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far enough away from the terminal so that the effective cross-sectional area is 
larger than the duct cross-sectional area. 

 For the initial design of systems without terminal devices, refer to the 
guidelines in Figure 2 for the maximum allowable air velocities.  

A2.5 Volume Dampers 

 Airfoil splitter dampers generate the least noise of any damper type, and are 
recommended.  They should be placed as far from the duct termination as 
possible and  10 duct diameters from the nearest terminal (assuming internal 
acoustic duct lining is used).  

 Do not use face or neck dampers at any diffusers in acoustically critical 
spaces. 

A2.6 Local Reheat Coils 

 Local reheat coils generate noise, and should be located outside of acoustically 
critical spaces.   

A2.7 Fire Dampers 

 Use only ‘out of the air stream’ type fire/smoke dampers. 

A2.8 Terminal Devices 

 Terminal diffusers should only be considered for acoustically critical spaces 
when detailed acoustic test data is available. Mass produced diffusers and 
grilles are often unsuitable when low noise levels are required as they are not 
designed to be silent. Specialist manufacturers are recommended if such a 
solution is desired.   

 If the team elects to explore/develop a terminal for which appropriate test data 
are not available, noise (and probably air flow) tests will be required, and 
provision must be made in both program and budget. 

 In noise-critical spaces with low ceilings, such as the control rooms, or other 
situations where some diffusing of air will be required, use a flat plate or 
“plaque” suspended just beneath the terminal to diffuse supply air. 

A3 Water-Side Design Considerations 

A3.1 Pumps 

Select and balance centrifugal pumps for maximum efficiency. The diameter of a 

pump impeller should not exceed 80% of the pump's inside case diameter, as 

measured on a line through the cutwater and centre of rotation. Low pump 

efficiency and small impeller-cutwater clearance tend to cause high pump noise 

and energy transmission to the fluid and piping. 
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A3.2 Chillers and Cooling Towers 

To minimize noise, hermetically sealed centrifugal chillers are required. Cooling 

towers must not be mounted on structure that is common to noise-critical spaces. 

Mounting cooling towers on a grade slab, structurally separate from the rest of the 

facility is preferred. If the cooling tower is mounted on building structure, large 

spring isolators must be used. Noise emission to surrounding neighbors will need 

to be considered, and mitigating measures (enclosures) may be required. 

As noted above, the pipe circuit connecting the chilled water pumps, the cooling 

tower, and the chiller must be fully isolated over their entire lengths with 

combination steel spring/neoprene isolators. 

A3.3 Drinking Fountains 

Do not mount drinking fountains on walls common to noise-critical spaces or 

inside the Acoustics Isolation Joint. Vibration isolation of the cooler is essential. 

A4 Acoustic –Design Coordination List 

The following list outlines a generic schedule for coordination efforts between the 

mechanical systems engineer (ME) and acoustic consultant (AC).   

A4.1 Schematic Design 

AC provides guidelines for velocity, NC criteria and main noise control strategies. 

AC identifies local noise code / criterion for environmental noise emissions.   

ME provides single-line diagrams for review of main routing and pathways, and 

distribution within the acoustically critical spaces. 

AC recommends main sound attenuator locations based on main duct distribution 

layout. 

ME provides main MER equipment room layouts for AC review. 

ME sends plans for main outdoor equipment locations for AC review. 

AC identifies main design challenges and studies for next phase. 

A4.2 Design Development 

ME provides equipment basis-of-design sound levels for all major equipment. 

AC conducts noise calculations for areas NC30 or lower to predict if noise criteria 

can be met with given design. 

ME and AC workshop together to remediate conditions in the design where 

acoustic criteria are exceeded. 
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ME provides duct velocities and duct geometries within acoustically critical 

spaces for AC review. 

ME sends outline specs to AC for review and comment. 

A4.3 Construction Documents 

ME sends progress plans showing all equipment, duct, terminal devices and 

dampers for AC review. 

AC reviews final basis of design selections for equipment serving spaces NC30 

and lower 

AC prepares sound attenuator and vibration isolation schedule, or coordinates 

with ME specifications.  

AC reviews 90% documents for final QC/QA review. 

A4.4 Construction Administration 

ME sends AC relevant shop drawings and submittals for review and comment. 

ME and AC conduct joint site visits to review pipe and duct penetration detailing 

and installation of noise and vibration control devices. 

AC assists ME with final commissioning and punch-lists. 
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   SECTION 26 0548 SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 

   SECTION 26 0553 IDENTIFICATION FOR ELECTRICAL SYSTEMS 

   SECTION 26 0574 OVERCURRENT PROTECTIVE DEVICE AND ARC FLASH STUDY 

   SECTION 26 0800 ELECTRICAL SYSTEM COMMISSIONING 

   SECTION 26 0923 LIGHTING CONTROL DEVICES 

   SECTION 26 0936 MODULAR DIMMING CONTROLS 

   SECTION 26 0943 NETWORK LIGHTING CONTROLS 

   SECTION 26 0961 PERFORMANCE DIMMING AND CONTROLS 

   SECTION 26 1350 MEDIUM-VOLTAGE SWITCHGEAR, PAD OR VAULT MOUNTED 

   SECTION 26 2200 LOW-VOLTAGE TRANSFORMERS 

   SECTION 26 2413 SWITCHBOARDS 

   SECTION 26 2416 PANELBOARDS 

   SECTION 26 2713 ELECTRICITY METERING 

   SECTION 26 2726 WIRING DEVICES 

   SECTION 26 2726.1 WIRING DEVICE SCHEDULE 

   SECTION 26 2813 FUSES 

   SECTION 26 2816 ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

   SECTION 26 2913 ENCLOSED CONTROLLERS 

   SECTION 26 3213 ENGINE GENERATORS 

   SECTION 26 3600 TRANSFER SWITCHES 

   SECTION 26 4113 LIGHTNING PROTECTION FOR STRUCTURES 



   SECTION 26 4313 SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS 

   SECTION 26 5100 INTERIOR LIGHTING 

   SECTION 26 5600 EXTERIOR LIGHTING 

 

DIVISION 27 - COMMUNICATIONS 

 
   SECTION 27 0526 GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS 

   SECTION 27 4116 INTEGRATED PERFORMANCE AUDIO-VIDEO SYSTEMS AND EQUIPMENT 

   SECTION 27 1000 STRUCTURED (VOICE-DATA) SYSTEMS 

   SECTION 27 4100 GENERAL TECHNOLOGY SYSTEMS REQUIREMENTS 

   SECTION 27 4101 BASIC TECHNOLOGY SYSTEM REQUIREMENTS 

   SECTION 27 4102 BASIC TECHNOLOGY SYSTEMS MATERIALS AND METHODS 

   SECTION 27 4113 AUDIO SYSTEMS 

   SECTION 27 4114 VIDEO SYSTEMS 

   SECTION 27 4115 CONTROL SYSTEMS 

   SECTION 27 5313 CLOCK SYSTEMS 

   SECTION 27 5319 IN-BUILDING WIRELESS DISTRIBUTED ANTENNA SYSTEM 

 

DIVISION 28 - ELECTRONIC SAFETY AND SECURITY 

 
   SECTION 28 1300 ACCESS CONTROL SYSTEMS 

   SECTION 28 2303 VIDEO SURVEILLANCE 

   SECTION 28 3111 DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

 

DIVISION 31 - EARTHWORK 

 
SECTION 311000 – SITE CLEARING 

SECTION 312000 – EARTH MOVING 

SECTION 312319 – DEWATERING 

SECTION 315000 – EXCAVATION SUPPORT AND PROTECTION 

 

DIVISION 32 - EXTERIOR IMPROVEMENTS 
 

   SECTION 321216-ASPHALT PAVING 

   SECTION 321313-CONCRETE PAVING 

   SECTION 321316-DECORATIVE CONCRETE PAVING 

   SECTION 321373-CONCRETE PAVING JOINT SEALANTS 

   SECTION 321400-UNIT PAVING 

   SECTION 321713-PARKING BUMPERS 

SECTION 321723-PAVEMENT MARKINGS 

SECTION 321726-TACTILE WARNING SURFACING 

SECTION 321729-MANUFACTURED TRAFFIC-CALMING DEVICES 

SECTION 321216 – ASPHALT PAVING 

SECTION 321313 – CONCRETE PAVING 

SECTION 321373 – CONCRETE PAVING JOINT SEALANTS 

SECTION 323113 - CHAIN LINK FENCES AND GATES 

SECTION 323223 – SEGMETNAL RETAINING WALLS 

SECTION 323119 - DECORATIVE METAL FENCES AND GATES 

SECTION 328400 - PLANTING IRRIGATION 

   SECTION 329300 - LANDSCAPE PLANTING 
SECTION 329413 - LANDSCAPE EDGING 

 

DIVISION 33 – UTILITIES 

 
SECTION 330500 – COMMON WORK RESULTS FOR UTILITIES 

SECTION 334100 - STORM UTILITY DRAINAGE PIPING 

SECTION 334600 - SUBDRAINAGE 
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http://dfcm.utah.gov/high-performance-building-standard.html
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