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Fargo-Moorhead Symphony Orchestra (FMSO)
Great Plains Harmony
The Master Chorale of Fargo-Moorhead
Fargo-Moorhead Choral Artists
North Dakota State %sity Performing Arts
Minnesota State University Moorhead Theatre Arts

Concordia College Theatre

Fargo-Moorhead Ballet

»
Fargo Moorhead Community Theatre (FMCT)
Music Theatre Fargo-Moorhead
Theatre B
Tin Roof Theatre Company
Harwood Prairie Playhouse
Gate City Bank Theatre
Act Up Theatre
Bare Stage Theatre

Gooseberry Park Players

Fargo-Moorhead Opera



NDSU's Festival Concert Hall;

NDSU's Beckwith Recital Hall: 200

NDSU's Askanase Auditorium:

NDSU's Walsh Studio Theatre: less than

Gate City Bank Theatre (Fargo Dome): approx. 3,500

Island Park: wheelchair accessible

Fargo Theatre: approx. 1,000
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Carnegie
New York, 1891, ren. 2003
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Bridgewater Hall
Manchester, 1096
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\ Roller Plate for Sliding

\Sliding Plate
Plate Jointed to Structure

Reinforced Concrete Slab

— Top Loading Plate
—— Top Fixing Plate
Rubber

Steel Shim

—

Rubber Layer
—  Energy Dissipation Core

— Bottom Fixing Plate

\\

.y Bottom Loading Plate
Concrete Subgrade

-

Reinforced Concrete Foundation

i e

High Density Cellulose

Vapor Barrier

Gypsum Board

High Density Cellulose

Ji

<

Rain Screen

’

Studs

OSB

J Steel Joists

Weathering Steel



Front Glass
Transparent Conductive Oxide

Cadmium Sulfide
Cadmium Teluride
Back Electrode
Encapsulant

Back Glass
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Hot
Water
to User

Cold
Water
to Unit

Pump

Hot
Water

from Unit

Water to Loop

Earth Loop

800 Lumens
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15WCFL 12W LED
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60W Incandescent
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Fresh Air from Qutside

Exhaust to Qutside

Enthalpy Core

Fans

Filters

Stale Air from Inside

Fresh Air to Inside



“Dead” space |sound decays rapidly)| “Live" space (sound parsists)
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SOUND ABSORPTION DATA FOR COMMON BUILDING MATERIALS AND - &8 | RN T
FURNISHINGS E
Sound Absorption Coefficient NRC E. Small ibaniers
Material 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz Number* e
Ciema
Walls!13.8.12)
Sound-Reflecting: LCiung & conlesnncs moms
2. Brick, unglazed and painted 0.01 0.01 0.02 0.02 0.02 0.03 0.00 I P
3. Concrete, rough 0.01 0.02 0.04 0.06 0.08 0.10 0.05
4. Concrete block, painted 0.10 0.05 0.06 0.07 0.09 0.08 0.05 =
5. Glass, heavy (large panes) 0.18 0.06 0.04 0.03 0.02 0.02 0.05 Elmmamntany ol pEsnom
6. Glass, ordinary window 0.35 0.25 0.18 0.12 0.07 0.04 0.1
7. Gypsum board, 1/2 in thick (nailed to 2 X 4s, 16 in 0.29 0.10 0.05 0.04 0.07 0.09 0.05 Rncoeding & broadeasting shudias
oc) .
8. Gypsum board, 1 layer, 5/8 in thick (screwedto 1 X 055 014 008 004 0.12 0.11 0.10 Sound Absorption Coefficient NRC b E _l l ! l g o Eed pdwmta Bid p¥a i
3s, 16 in oc with airspaces filled with fibrous Material 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz Number® . - -
insulation) e 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 20 2.2 2.4 28
9. Construction no. 8 with 2 layers of 5/8-in-thick 0.28 0.12 0.10 0.07 0.13 0.09 0.10 44, Thin, porous sound-absorbing material, 0.10 0.60 0.80 08 i I , %
gypsum board vor o001 oo voi 002 002 o0 3/4 in thick (mtg. B) Revarbaration tima {sec)
19 DtROr e ue : - : - - : : 45. Thick, porous sound-absorbing material, 2 in thick 038 060 078 080 078 070 075
11. Plaster on brick 0.01 0.02 0.02 0.03 0.04 0.05 0.05 (mt ! B), or thin material with ai behind
12. Plaster on concrete block (or 1 in thick on lath) 0.12 0.09 0.07 0.05 0.05 0.04 0.05 |mtg‘ D)' I
13. Plaster on lath 014 010 006 0.05 0.04 0.03 0.05 : .
14. Plywood, 3/8-in paneling 0.28 0.22 0.17 0.09 0.10 0.11 0.15 46, i;;rayad cellulose fibers, 1 in thick on concrete (mtg. 0.08 0.29 0.756 0.98 093 0.76 0.756
15. Steel 005 010 0.10 0.10 0.07 0.02 0.10
16. Venetian blinds, metal 006 005 007 0.15 0.13 0.17 0.10 47. Glass-fiber roof fabric, 12 oz/yd? 065 07 0.82 0.86 0.76 0.62 0.80
17. Wood, 1/4-in paneling, with airspace behind 0.42 0.21 0.10 0.08 0.06 006 0.10 48. Glass-fiber roof fabric, 37 1/2 oz/yd?® (Note: Sound- 0.38 0.23 0.17 0.15 0.09 0.06 0.15
18. Wood, 1-in paneling with airspace behind 0.19 0.14 0.09 0.06 0.06 0.05 0.10 reflecting at most frequencies. )
Sound-Absorbing: 49. Polyurethane foam, 1 in thick, open oel rencdated 0.07 0.1 0.20 0.32 0.60 0.85 0.30
19. Concrete black, coarse 0.36 0.44 0.31 0.29 0.39 0.25 0.35 50. Parallel glass-fiberboard panels, 1 in thick lby 18 in 0.07 0.20 0.40 0.52 0.60 0.67 0.45
20. Lightweight drapery, 10 oz/yd?, flat on wall (Note: 003 004 0.1 0.17 0.24 0.35 0.15 deep, spaced 18 in apart, suspended 12 in below
Sound-reflecting at most frequencies. ) ceiling
21. Mediumweight drapery, 14 oz/yd? draped to half area ~ 0.07 031 049 0.75 0.70 060 0.55 51. Parallel glass-fiberboard panels, 1 in thick by 18 in 010 029 062 1.12 1.33 1.38 0.85 2 &
(i.e., 2 ft of drapery to 1 ft of wall} deep, spaced 6 1/2 in apart, suspended 12 in below .
22. Heavyweight drapery, 18 oz/yd?, draped to half area 0.14 0.35 0.55 0.72 0.70 0.65 0.60 ceiling / ™
23. Fiberglass fabric curtain, 8 1/2 oz/yd?, draped to half 0.09 0.32 0.68 0.83 0.39 0.76 0.55 :
area (Note: The deeper the airspace behind the drapery Seats and Audience!'% %9} .
{up to 12 in), the greater the low-frequency 52. Fabric well-upholstered seats, with perforated seat 0.19 0.37 0.56 0.67 0.61 0.59
absorption. ) pans, unoccupied 1 U
24, Shredded-wood fiberboard, 2 in thick on concrete 0.15 0.26 0.62 0.94 0.64 0.92 0.60 53. Leather-covered upholstered seats, unoccupied® 0.44 054 0.60 062 0.58 050 .
{itg; A} 4. Audience, seated in upholstered seats 039 057 080 094 0.92 0.87
25. Thick, fibrous material behind open facing 0.60 0.75 0.82 0.80 0.60 0.38 0.75 55. Congregation, seated in wooden pews 057 0.61 0.75 0.86 0.91 0.86
26. Carpet, heavy, on 5/8-in perforated mineral fiberboard ~ 0.37  0.41 063 0.85 0.96 0.92 0.70 56. Chair, metal or wood seat, unoccupied 0.15 0.19 0.22 0.39 0.38 0.30
with airspace behind . . ) » . . ' A 4 ; 087 0.84
27. Wood, 1/2-in paneling, perforated 3/ 16-in-diameter 040 080 080 050 040 030 065 57. Students, informally dressed, seated in tabletarm chairs  0.30 041 049 084 ~ L6
holes, 11% open area, with 2 1/2-in glass fiber in Openings‘" 0 .
airspace behind 58. Deep balcony, with upholstered seats 0.50-1.00 a)
Floors(e. 11 59. Diffusers or grilles, mechanical system 0.15-0.50 .f:.
Sound-Reflecting: 60. Stage ) 0.25-0.75
28. Concrete or terrazzo 001 001 002 0.02 0.02 0.02 0.00 Miscellaneous! 9. 11 : @
29. Linoleum, rubber, or asphalt tile on concrete 0.02 0.03 0.03 0.03 0.03 0.02 0.05 61. Gravel and moist, 4 in thick 0.25 0.60 0.65 0.70 0.75 0.80 0.70 E | i
30. Marble or glazed tile 0.01 0.01 0.01 0.01 0.02 0.02 0.00 89 G ma'°°mn§° g, 2 Welh 0.11 0.26 060 0.69 0.92 0.99 0.60 is %
31. Wood 015  0.11 0.10 0.07 0.06 0.07 0.10 blusgrass, 2 | 0.95 0.90 a%
32. Wood 63. Snow, freshly fallen, 4 in thick 0.45 0.75 0.90 095 0.95 ; ; - s
1 parguet on concrete 0.04 0.04 0.07 0.06 0.06 0.07 0.05 : 1 055 0.60 0.60 0.45 1 —
Sound:Absorising: 84. Soil, rough 015 025 040 . j ‘ : $ do
el ing: 65. Trees, balsam firs, 20 fi? ground area per tree, 8 fthigh 003 006 0.1 0.17 027 031 i 4= -
33. Carpet, heavy, on concrete 0.02 0.06 0.14 0.37 0.60 0.65 0.30 W sl (swimmi ) 001 0.01 0.01 0.02 0.02 0.03 0.00 =
34. Carpet, heavy, on foam rubber 008 024 057 0.69 0.71 0.73 055 66. Water surface (swimming pool ' ¥ ; : ‘ c 0.8 Classrooms
g8, Copet, boavy. withimpermachie b hackimorifomn 008  OZF U8 04 i Ll 0 *NRC (noise reduction coefficient) is a single-number rating of the sound absorption coefficients of a material. It is an -
——— average that only includes the coefficients in the 250 to 2000 Hz frequency range and therefore should be used with g
36. Indoor-outdoor carpet 0.01 0.05 0.10 0.20 0.45 0.65 0.20 Cau-tion_ Sae page 50 for a diSCUSSion Of the NRC rat'ng method g']
o, tRefer to manufacturer's catalogs for absorption data which should be from up-to-date tests by independent acoustical =
g«;uréd—ﬁeﬂecting: - i - o~ - laboratories according to current ASTM procedures. o 0.4 | l
. Concrete .01 0.01 0.02 . X . 0. " . £ $ :
_— tCoefficients are per square foot of seating floor area or per unit. Where the audience is randomly spaced (e.g., 2 1) 6 & 2 3 B
39 Dypaanbed, 12 iRk . gee o o Am oW i b feteria) , mid-frequency absorption can be estimated at about 5 sabins per person. To be precise,
courtroom, cafeteria), equency absorp 0 0 I
39. Gypsum board, 1/2 in thick, in suspension system 0.15 0.10 0.05 0.04 0.07 0.09 0.05 : ed in relation t . tt . i 1 '
40. Plaster on lath 014 010 006 0.05 0.04 0.03 0.05 coefficients per person must be stated in relation to spacing pattern. .
41. Plywood, 3/8 in thick 028 022 017 0.09 0.10 0.11 0.15 §The floor area occupied by the audience must be calculated to include an edge effect at aisles. For an aﬂlsle: bounded 1 Volume (£423)
i on both sides by audience, include a strip 3 ft wide; for an aisle bounded on only one side by audience, include a strip
Souwd. Abwoiting; o , 1/2 ft wide. No edge effect is used when the seating abuts walls or balcony fronts (because the edge is shielded).
42. Acoustical board, 3/4 in thick, in suspension system 076 093 083 0.99 0.99 094 (.96 The coefficients are also valid for orchestra and choral areas at 5 to 8 ft? per person. Orchestra areas include people,
43 é: '%‘ di('j il b, 0 i o B GRS K o5 —_ — - B instruments, music racks, etc. No edge effects are used around musicians.
3 re. - - i 3 ¥ ¢ X ’ i ” 4 B - g
wood Therboard, i fhick onfayn ot iCoefficients for openings depend on absorption and cubic volume of opposite side.

{mtg. E)









