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Appendix A: Snow Load Analysis
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Appendix B: Wind Load Analysis
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Nerth-South Direction - Case #1
Height Story Wind Pressures (psf) Story Story |Owerturning
Floor (#) Height K, 4. |Windward|Leeward| Total| Force | Shear Moment
(ft) N-S N-S N-5 | (kips) | (kips) (kips-ft)
Roof 97 14 0.981 | 30.73 36.01 -24.58 | 60.60| 81.44 0.00 0.00
7 23 14 0.939 | 29.42 34.71 -24.58 |59.30| 79.70 81.44 7899.88
b 69 14 0.886 | 27.76 33.07 -24.58 | 57.65| 77.48 161.14 bb14.73
5 55 14 0.830 | 26.00 31.32 -24.58 |55.90] 75.14 238.62 5346.28
4 41 14 0.765 | 23.97 29.31 -24.58 | 53.89| 72.43 | 313.76 4132.47
3 27 14 0.676 | 21.18 26.54 -24.58 |51.12| B8.71 386.18 2969.60
2 13 14 0.570 | 17.86 23.25 -24.58 |47.83| 64.28 | 454.89 1855.16
1 0 13 0.000 | 0.00 0.00 0.00 | 0.00 | 0.00 519.18 835.68
Total 519.18 29653.79
East-West Direction - Case #1
Height Story Wind Pressures (psf) Story | Story |Owerturning
Floor () Height K, 4, |Windward|Leeward| Total| Force Shear Moment
(ft) E-W E-w | E-w | (kips) | (kips) (kips-ft)
Roof 97 14 0.981 | 30.73 36.01 -16.96 | 52.98| 154.27 0.00 0.00
7 83 14 0.939 | 29.42 34.71 -16.96 | 51.68| 150.48 | 154.27 14963.73
6 69 14 0.886 | 27.76 33.07 -16.96 | 50.03| 145.69 | 304.75 12489.93
5 55 14 0.830 | 26.00 31.32 -16.96 | 48.28| 140.60 | 45043 10052.32
4 41 14 0.765 | 23.97 29.31 -16.96 |46.27| 134.74 | 591.03 7733.09
3 27 14 0.676 | 21.18 26.54 -16.96 | 43.50| 126.68 | 725.77 5524.24
2 13 14 0.570 | 17.86 23.25 -16.96 |40.21| 117.09 | 852.45 342031
1 0 13 0.000 | 0.00 0.00 0.00 | 0.00 0.00 969.54 1522.14
Total | 965.54 | 55705.78
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North-South Direction - Case #2
Height Story Wind Pressures (psf) Story | Story | Overturning

Floor (#) Height| K, 9; |Windward|Leeward| Total | Force | Shear Moment
(ft) N-S N-5 N-5 | (kips) | (kips) (kips-ft)
Roof 97 14 0.981 | 30.73 36.01 -24.58 | 60.60 | 61.08 0.00 879.57
7 83 14 0.939 | 25.42 34.71 -24.58 | 59.30| 55.77 | 61.08 860.71
6 69 14 0.886 | 27.76 33.07 -24.58 | 57.65| 58.11 | 120.85 836.81
5 55 14 0.830 | 26.00 31.32 -24.58 | 55.90| 56.35 | 178.96 811.47
4 41 14 0.765 | 23.97 29.31 -24 58 | 53.89 | 54.32 | 23532 78224
3 27 14 0.676 | 21.18 26.54 -24.58 | 51.12 ] 51.53 | 289.64 742.06
2 13 14 0.570 | 17.86 23.25 -24.58 | 4783 | 48.21 | 341.17 694.26

1 0 13 0.000 | 0.00 0.00 0.00 0.00 0.00 389.38 0.00
Total | 389.38 472754
East-West Direction - Case #2
Height Story Wind Pressures (psf) Story | Story | Overturning

Floor (#) Height K, g, |Windward|Leeward| Total | Force | Shear Moment
(ft) E-W E-wW | E-w | (kips) | (kips) (kips-ft)

Roof 97 14 0.981 | 30.73 36.01 -16.96 | 52.98 | 115.70| 0.00 2406.54
7 83 14 0.939 | 25.42 34.71 -16.96 | 51.68 | 112.86 | 115.70 2347.51

6 69 14 0.886 | 27.76 33.07 -16.96 | 50.03 | 109.26 | 228.56 2272.70

5 55 14 0.830 | 26.00 31.32 -16.96 | 48.28 | 105.45 | 337.82 2193.39
4 41 14 0.765 | 23.97 29.31 -16.96 | 46.27 | 101.05 | 443.28 2101.91

3 27 14 0.676 | 21.18 26.54 -16.96 | 43.50 | 95.01 | 544.33 1976.18

2 13 14 0.570 | 17.86 23.25 -16.96 | 4021 | 87.82 | 639.34 1826.57

1 ] 13 0.000 | 0.00 0.00 0.00 0.00 0.00 727.15 1141.60

Total | 727.15 13859.85
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North-South Direction - Case #3
Height Story Wind Pressures (psf) Story | Story |Owverturning

Floor (#¢) Height K, . Windward|Leeward| Total | Force | Shear Moment

(ft) M-S M-S N-5 | (kips) | (kips) (kips-ft)
Roof 97 14 0.981 30.73 36.01 -24.58 | 60.60| 61.08 0.00 0.00

7 83 14 0.939 29.42 34.71 -24.58 | 59.30| 59.77 61.08 592491
6 69 14 0.886 27.76 33.07 -24.58 | 57.65| 58.11 | 120.85 A961.04
5 55 14 0.830 26.00 31.32 -24.58 | 55.90| 56.35 | 178.96 A4008.71
4 41 14 0.765 23.97 2931 -24.58 | 53.89| 54.32 | 235.32 3099.35
3 27 14 0.676 21.18 26.54 -24.58 | 51.12| 51.53 | 289.64 2227.20
2 13 14 0.570 17.86 23.25 -24.58 | 47.83| 48.21 | 341.17 1391.37
1 ] 13 0.000 0.00 0.00 0.00 0.00 0.00 389.38 626.76

Total | 389.38 22240.34

East-West Direction - Case #3
Height Story Wind Pressures (psf) Story | Story |Owverturning

Floor (1) Height| K, - B Windward|Leeward| Total | Force | Shear | Moment

(ft) E-W E-W E-W | (kips) | (kips) (kips-ft)
Roof 97 14 0.981 30.73 36.01 -16.96 | 52.98 ] 115.70 0.00 0.00

7 83 14 0.939 29.42 34.71 -16.96 | 51.68| 112.86 | 115.70 | 11222.80

6 69 14 0.886 27.76 33.07 -16.96 | 50.03 | 109.26 | 228.56 9367.45

5 55 14 0.830 26.00 31.32 -16.96 | 48.28 | 105.45 | 337.82 7539.24

i A1 14 0.765 23.97 28.31 -16.96 | 46.27 | 101.05 | 443.28 5799.82

3 27 14 0.676 21,18 26.54 -16.96 | 43.50| 95.01 | 544.33 4143.18

2 13 14 0.570 17.86 23.25 -16.96 | 40.21 | 87.82 | 639.34 2565.23

1 0 13 0.000 0.00 0.00 0.00 0.00 0.00 727.15 1141.60

Total | 727.15 | 41779.33
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North-South Direction - Case #4
Height Story Wind Pressures (psf) Story | Story |Overturning
Floor (%) Height | K, 9, |Windward|Leeward| Total | Force | Shear Moment
(ft) N-S N-S N-5 | (kips) | (kips) (kips-ft)
Roof 97 14 0.981 | 30.73 36.01 -24.58 | 60.60| 45.85 0.00 660.27
7 83 14 0.939 | 29.42 34.71 -24,58 | 59.30| 44.87 | 45.85 646.11
6 69 14 0.886 | 27.76 33.07 -24.58 | 57.65| 43.62 90.72 628.16
5 55 14 0.830 | 26.00 31.32 -24.58 | 55.90| 42.30 | 134.34 609.14
4 41 14 0.765 | 23.97 29.31 -24.58 | 53.89 | 40.78 | 176.64 587.20
3 27 14 0.676 | 21.18 26.54 -24,58 | 51.12 | 38.68 | 217.42 557.04
2 13 14 0.570 | 17.86 23.25 -24.58 | 47.83| 36.19 | 256.11 521.16
1 0 13 0.000 | 0.00 0.00 0.00 0.00 0.00 292.30 0.00
Total | 389.38 3548.81
East-West Direction - Case #4
Height Story Wind Pressures (psf) Story | Story |Owverturning
Floor (#) Height | K, i, |Windward|Leeward| Total | Force | Shear | Moment
(ft) E-W E-W E-W | (kips) | (kips) (kips-ft)
Roof 2T 14 0.981 ] 30.73 36.01 -16.96 | 52.98| B86.85 0.00 1806.51
7 83 14 0.939 | 29.42 34.71 -16.96 | 51.68 | 84.72 86.85 1762.19
6 69 14 0.886 | 27.76 33.07 -16.96 | 50.03 | 82.02 | 171.57 1706.04
5 55 14 0.830| 26.00 31.32 -16.96 | 48.28 | 79.16 | 253.59 1646.50
Fil 41 14 0.765| 23.97 29.31 -16.96 | 46.27 | 75.86 | 332.75 1577.83
3 27 14 0.676| 21.18 26.54 -16.96 | 43.50| 71.32 | 408.61 1483.45
2 13 14 0.570| 17.86 23.25 -16.96 | 40.21 ] B£5.92 | 479.93 1371.14
1 0 13 0.000| 0.00 0.00 0.00 0.00 0.00 545,85 856.96
Total | 727.15 | 10404.13
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Appendix C: Seismic Load Analysis
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Appendix C: Seismic Load Analysis
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Appendix C: Seismic Load Analysis
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Seismic Parameters
Occupancy [} Design Short Spectral Response 0.355
Site Class D Design Spectral Response 0.128
Seismic Design Category C Maximum Short Period Spectral Response 0.532
Effective Period 1.05 Maximum Spectral Response 0.192
Seismic Response Coefficient 0.025 Short Period Spectral Response 35% g
Response Modification Coefficient 3 Spectral Response B%g
Seismic Analysis: Base Shear and Overturning Moment Distribution
. Story Story Lateral | Story
Floor Height Height | Weight h,* w,:h,* Co Force F, |Shear V, Moment M,
h, (ft) . . (kips-ft)
(ft) wy (lbs) (kips) (kips)
Roof 97 14 3342.40 | 341.30 | 1140755.01|] 0.29 187.46 0.00 0.00
7 a3 14 3205.87 | 279.79 | 896954.63 0.23 147.40 | 187.46 | 18183.87
B 69 14 3205.87 | 221.07 | 708726.22 0.18 116.47 | 334.86 | 12234.06
5 55 14 3205.87 | 165.56 | 530772.41 0.13 87.22 451.33 8036.18
4 41 14 3279.37 | 113.84 | 373327.38 0.09 61.35 538.55 4797.26
3 27 14 3279.37 | ©6.83 | 219169.05 0.06 36.02 599.90 2515.33
2 13 13 3279.37 | 26.32 | 86311.41 0.02 14.18 635.92 972.45
1 o o 3205.58 | 0.00 0.00 0.00 0.00 650.10 184.39
wahxk =3,956,016.09 3F,.=Base Shear = 650.10 kips Overturning Moment = 46,923.54 kip-ft
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Slab Weights
Weight of
Floor Area (ft?) Perimeter (ft) Concrete Slab Total Slab Weight (kips)
(psf)
1 19968 692 1125 2246.4
2 19968 692 112.5 2246.4
3 19968 692 112.5 2246.4
4 19968 692 112.5 2246.4
5 19968 692 112.5 2246.4
6 19968 692 112.5 2246.4
i 19968 692 112.5 2246.4
Roof 19968 692 150 2995.2
Total Slab Weight = 18720
Column Weights
Column N;:ﬁ;;:f Length (ft) w (pcf) Tota{:(;.::}lght
16" x 16" 33 13 150.00 114.40
16" x 16" 309 14 150.00 1153.60
20" x 20" 35 13 150.00 189.58
20" x 20" 105 14 150.00 612.50
Total 482 Total Column Weight = 2070.08
Shear Wall Weights
Number of Height [Thickness Total Weight
Length (ft) | cpear walls {ftg] n) | Welpch) (kips) :
16 b 13 16 150 249.60
16 40 14 16 150 1792.00
26 6 13 16 150 405.60
26 38 14 16 150 2766.40
Total 90 Total Shear Wall Weight = 5213.60
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Appendix D: Two-Way Flat Plate Design
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Appendix D: Two-Way Flat Plate Design
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Appendix D: Two-Way Flat Plate Design
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Appendix D: Two-Way Flat Plate Design

| Cody 5S¢ 1at S\ab H
ETO\H e ﬂ M- () e
Total Moment 1 R £127. g1k
% {0 CS. 5% WO *o

Moment in €S. |[\-1711.90 TR
Moment 1n MS. | |-59.29 +51.09

“Frome &)

M~ (-k) M (1-x)

Total Moment -y 11351
_ °%% 1o (.9 15%, w0 o
\-.

Moment in £S5, 0L.58 Ty
. |
Momemi in M-S, -3M.1% \:" 50,14

Calcvlate Effedive Depih

¥ Momenis in \oha dictelion are \Grger thon
in Ane short dice clion

1y & Need fo pub rawn forctment \owex
in ihe \ong direetion

d‘““?ﬁ: 4,00 - 0.15"- %_LOJS“) = 7.915

( dshwi— d\ons‘ (“U bor diumeie»r) = F15"

Page | 19



Cody A. Scheller Senior Thesis Final Report IRMC
Structural Option Indiana, PA

Appendix D: Two-Way Flat Plate Design
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Slab Weights
Weight of
Floor Area ({-tz} Perimeter (ft) Concrete Slab Total Slab Weight (kips)
(psf)

1 19968 692 112.5 2246.4
2 19968 692 112.5 2246.4
3 19968 692 112.5 2246.4
4 19968 692 112.5 2246.4
5 19968 692 112.5 2246.4
6 19968 692 112.5 2246.4
7 19968 692 112.5 2246.4
Roof 19968 692 150 2995.2
Total Slab Weight = 18720

Interior Bay Reinforcement - Long Direction

Interior Bay Reinforcement - Short Direction

Bar Position Bar Size Number of Bars Bar Position Bar Size Number of Bars
Column Strip Column Strip
Top Bars #6 12 Top Bars #6
Bottom Bars #b ) Bottom Bars #b
Middle Strip Middle Strip
Top Bars #b 12 Top Bars #6
Bottom Bars #b 12 Bottom Bars #b

Exterior Bay Reinforcement - Long Direction

Exterior Bay Reinforcement - Short Direction

Bar Position Bar Size Number of Bars Bar Position Bar Size Number of Bars
Column Strip Column Strip
Top Bars #6 13 Top Bars #6 8
Bottom Bars #b b Bottom Bars #0 4
Middle Strip Middle Strip
Top Bars #b 10 Top Bars #b
Bottom Bars #b 10 Bottom Bars #6
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Try b-2qs, Rs- b.oin™
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Appendix F: Shear Wall Design

Cody Scheller l Senior Thists \Shwr Wallg
> Tens on ConjroMed Seciion

dg'— Z\o.o'( Izin) €4 ) - 3" = 36Qin

5 | ‘
u Q- A—b“"“ - M) - U.h 2\ h
0.95 (Lo~ (.05 (uom)Lite)

C“q" = L.BZih R

B, 0.%5
de-t\ . 304 -1-74) .
it-.lu(__a.>-o.003( 1.14 )
WIES W 0.005 : ok

S Tansion
tontrols.
¥ '} u-0a 812" ay @ 10" (Vertical Retn F.)
" 1
Se o b - - ° =
wy @ 10"
hovizonial
ot
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Appendix G: Overturning Calculation

Cod\g Q,chaile,r!’immr Thegt S \

O\zo,rlurnmg
. i

: 56,105,719
135010 k¢S qq.54

v 1 —

L oD

r , S r / r
N-S Directton

2 i 'E-\:s ﬁmchr'n;
+ seigmic Loads (ontrol 1n N-S, DI ch'ob
o8l Attt B-W BlfeeRGE:

=~ Oyer urning momen ts covsed from
loteral  forces wil bt (ont eratied by
the Deod Loods. = for Seremrc

foondoiion Area= 21220
bUnldina U\ulght: 219000

Siresy dve 1o deod loed
EU\-\J\'hawua‘nf 26000 _ ST

{oondation Acea 2\21\u 1226.5 psf
Siress (or o Seismic
_ tﬁo.\L\ocw),__%'u\1 30.W 5 50, of
Zi2vu ‘2253 geod load.
.ok
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Appendix G: Overturning Calculation

Lodqj_cheliar_i Sem_QLIhLB‘i_L e ————
Ouer fornin 9

= For thi wind \oad,%\mz, rw‘bhng
moment needs Yo be you%er 1han

{ne moment fhe wind puts on Hhe
build in
| 3 width
My UJUSM 0t b\).ldlna X )

- 7u000 ¥« 129= (249000 '*

e
1,249,000 " 7 55,1051%'
n OL
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Appendix H: Lighting Breadth Material

IRMC
Indiana, PA

Luminaire Type

Catalog Numbar
Gutopooylated:

Gotham Architectural Downlighting
Decorative LED Downlights

m n
o = ("‘ . 6" Evo®
L | A-Series LED, Drop Luminows Ring/Misk
t J E
Ring Dizk Solid-State Lighting
= DPTICAL SYSTEM ELECTRICAL SYSTEM
g = Solfifla =oemil-specular, mathe-diffusn or spoculsr lower raflactor *  Fully servicoablo and uppgradaahle LED Eght :? na
c »  Paienfod Bounding Ray™ optical design (U5 Paiong No. 800,000 = T lumen mambenance at B0,000 hours on IESMA LB T9. 2008
a = A5 cuolf o source and source Emage = 120-37TWAL, HiNeDbw power supply with 0-10V dimming (10-100K); rated for
*  Decorative slement: 3'16"-thick low-imon ghass with polished edpes and 50, 000uhour e
arribl xtod finsh *  (Oworload and short circuit protoctod
- Precmon-machined aluminum hardware with threadad spocars LESTIHGS
MECHAKICAL SYSTEN L] Fodues are CE& corfied 1o mest US and Caradizan sandeds; wet location,
*  lb-gouge gabanied sl construdtion; maximum 1- 154" miling thickness covared cailing
- Ted Gl:lpil: mounting bers maximem of 37 and mnimum of 157, proistaliod, WARRANTY
4" wertical adjustment *  Eyoar limitod wamanty. Complete waramty terms [ocated at-
= Toolles adjpstments post installation com/T r conditi
*  Juncion box capacity- B (4 in, 4 out } L208G rted for 30°C
= Light engine and driver acoessible theough aportrs
% EXAMPLE: ALED 35710 BAR D08 120
z
; SEfles Color temperature | Mominzal lumen values | ApertuneTrim color Dacorathe element Finish Voltage
i MED w 0K 1 1000 hamens L] Clpar DLR omp [uminoes ring [biank)  Semi-specular NYILT
a £l 0K 14 1830 lemaas &PR Fewizr LD Drop |uminous sk ] Malie diffase 120
g kLT IS0 K 18 1800 hamens TR Waeal L5 Specular m
Ll 100K BER e 7
L Walle
Dinver Options
[bankF  0-10v dimmiag driver. Mislmum @mming | SF Sngie fise TRBL Black palsted fange
e LA Lithania Relnc® seem ELES Emergency batizry pack e remole st swica
ECIGFY  Lukron HE-Lume® dimming drives. Wialmem | 5ot Tansy SwiRch nLIENI™ @mming eay [ Chicags plenum
dimmiag evel 1% TR 'White padaied Nange

ACCESSORIES order as separate catalog numbars (shipped saparadaly)

ISDEC 0-10% wallom Smmer. Baler o |50-5C

Page | 48



Cody A. Scheller Senior Thesis Final Report IRMC

Structural Option Indiana, PA

& EVD R
A-Series LED, Drop Luminous Ring/Disk @ thh dam
Solid-Stato Lighting -~

g | Al dimensions are Inches [centimeters) unless otharwise nobed. |

-

2

F 3

E

=

|
. & D)
Eq/ — = ||

sl
.6|1¢_’| 1

= i
|-—E::":".3| —-| 15 J

g e 6104 {15.9)
Cailing Crpaning: 7-148 {18.1)
e g Triem: T34 {19.6)
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Appendix H: Lighting Breadth Material

IRMC
Indiana, PA

(= gotham

6" EVD

A-Series LED, Drop Luminows Ringisk
Solid-Saate Lighting

A 1IN0 10H

| Distbution Curve

Distribution Data Dutput Data Coafficlent of Utllization

lNluminance: Single Luminaire 307 Abowe Floor |

[ ALED 35/18 GAR DLD

| | NPUT WATTE: 37, DELIVERED LUMENS: 1506, LMAW=A0LT, 09 S/WH, TEST NO. LTL15773 |

" Y
e [ ™ =

Mws  Lumers _ Tone uma.lﬁ! Pw NN MR S N 10N SN i
R B 0 118 1% 118 18116 18 111 111 111 g - KT -
5 im0 1M Fedr EA TO 1 1 10 100 106 104 10 10F 100 G =04* o
15 16 30 FoBF 16T @l 3 R 8T oW AT it P
oI I = BT TR rT] 3 P BB TE 0T @@ TR Mning Carar
3 EM DM 0 @F-il° 00 00 4 oI T moTE T w0 T5 o eight Desn Diswer PO Diseeer PO
i mn 4TS - NSNS im0 5 T T OB THTO 85 0 T4 8 BE IR
= m T Ty [ T B om T OB [ fon 4 TO T 134 23
- o om T oo oms "M 120 {48 B8 T3 4TO 1S
™ m W M o= o= "R 10 i@ AT &0 M5 40
[ 11 ™ o 5 4T 5T 5 4T o5 fln T f¥8 L@ MY oOT
@ o T I R

| | NPUT WATTE: 37, DELIVERED LUMENS: 16596, LMMW=4538, L9 S'WH, TEST NO. LTL15774

o TR
3 [ TN =
Myw Lwes _ Tore  Luema %
N T-ar 1zma  Tal o 118112118 HE 18 11 Hi 14 SO bwaarm - 10 et -
5 mES g0 [ T T ] 1 1410 4i0a 0 A8 0 TR T e Tar
£ i [N T T T 2 0w o AT B R Inltml FC
= 1Hs  mr L TR 1 3 o AT oW G i g Moundng Cankr
E - [T T Y] & O A TR - TE %HHMF‘CMN
£ ® b LR TR 1] 5 oW T 60OTH TE W OTH T +
E ) = s ™ OB & THOTH TT T B li11] oo BE  dEd 412 3B
E 8 i@ T OTE M B T oM B T AT B 20 =& Ap T3 & 23
= #H 1" '] ™M & & O BE B0 = O e 140 -] oo T.T 1T1 15
E 4 5 o [" 3 -4 [T -] - 1] H.2 11T 5& i 14
] 0 @ F @ [ G ET =
| | NPUT WATTS- 30, DELIVERED LUMENS: 1167, LMMW=3E9, 0.9 5'MH, TEST BO. LTL15772
o 0
3 [ s o
Mw Lumers Jow  Lmem lp  pw  SOE IR0 S0W TN 0K SO0 WK 10K
CREL] T-%r  Ged T o Ta 118 18 18 18 118 11 # e
ERRT T -4 WHS  TTA 1 100106 10 106 106 101 102 0 o6 -r o
15 S T LR T T H ET o7 | o6 80 AT Il FC
= & I - HATA OO0 5 W O W R TS o7 gz ™ Moniing Canter
B M2 A Wr-ir 00 & T e oTE T W Ts T
= i -1 HETE  CE00 5 W oToBS T TG OB TH B B i M¥ B 44 on 14
= & [~ i ary & B B a0 T OB SR [ L] fild aE 8 133 18
= @ a0 T e — [re— rp—— €0 H5 AR 5T M8 44
T = M [ [T o oESom 5 m WO TH 0T 18 mé Ol
=T [ @ o om 4T =B T ET B 4T 0 5T 425 @ MDD 08
= o 10 L ShoEN & m 4T @
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Lumen Method Calculations

Lobby Luminaire:

Light Loss Factors(LLF)

- Lamp Lumen Depreciation(LLD) = LED Life = 0.7

- Luminaire Dirt Depreciation(LDD) = Clean, Direct, Open/Unvented

=W + 24 Month Cleaning Interval = 0.91 = From Tables

——]

T
SEMI- DIRECT- SEMI-

Environment Luminaire DIRECT DIRECT INDIRECT | INDIRECT | INDIRECT

open/Unvented W W W K X
CLEAN Other W W W X X

open/Unvented kAl iy XY ¥ Y
MODERATE other X X X A ¥

open/Unvented z Z z Z z
DIRTY other f A ¥ £ Z

0.9 -
0.8 4
0.7 A
0.6 1

LDD 45

0.4

0.3

0.2

01

3e

- 24
Cleaning Interval (months)

48

IRMC
Indiana, PA
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- Ballast Factor(BF) = 1.00
- Room Surface Dirt Depreciation = Direct, 10%, RCR of 5 = 0.96 = From Tables
- LLF=0.7x0.91x1.00x0.96 =0.61152

Room Cavity Ratio(RCR)

- RCR = 5 x Cavity Height x (Cavity Length + Cavity Width)
(Cavity Length x Cavity Width)

- RCR = 5x (12ft) x (20ft + 30ft) =5
(20ft x 30ft)

Coefficient of Utilization(CU)

- CU =0.88 = Interpolated = From Tables in Photometric Viewer
- Reflectance’s = 80/60/20

EFFECTIVE FLOOR CAVITY REFLECTANCE: 20%
RCC %: 80 70 50 30 10 0
RWS%: |70 50 30 0 (|70 50 30 0 ||50 30 20| 50 30 20 (|50 30 20| 0
RCR:0 1119119119119 |1.16 116 1.16 1,00 |1.11 1,11 1.11 | |1.06 1.06 1.06| |1.02 1.02 1.02||1.00

1113111108106 |1.111.08 1.06 94 |1.041.021.01|/1.01 29 98 97 96 95| 93
1.081.03 99 95/(1.051.01 97 &7 98 95 92|| 95 92 90| 92 90 .88| .87
102 96 91 87100 94 90 82| 92 B8 &5 | B9 B6 B3| 87 B4 82| .81
97 90 B4 80| 95 B9 83 76| 86 B2 78| B4 Bl 78| B2 79 77| .75
92 B34 78 74|| 91 B3 78 7J1|| 8L 77 73|| 80 76 .72|| 78 .75 72| .70
88 79 73 69| 8 78 73 67| 7 72 6B|| 75 71 68| 74 70 67| .66
84 74 69 64| B2 T4 6B 63| 73 67 64| T 67 63| 70 66 63| .62
80 70 64 60| 79 70 64 59| 69 64 60| 6B 63 60| 67 63 59| .58
J6 &7 61 57| 75 66 60 56| 65 60 56| 64 60 56| 63 .59 56| .55
10/ 73 63 57 54| 72 63 57 53| 62 57 53|| 61 .56 .53/ 60 .56 .53|| .52

2
3
4
5
[
7
i
9

Lumen Method

- Eayg = (luminaires) x (lamps/luminaire) x (lumens/lamp) x (CU) x (LLF)
Room Area
- Eag=(12) x (1) x (1315 lumens) x (0.88) x (0.612) = 14.2 footcandles
(600ft?)
- Use 12 Gotham 6” LED Downlights

Page | 52



Cody A. Scheller
Structural Option

Senior Thesis Final Report

IRMC
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Appendix H: Lighting Breadth Material
INDOOR PHOTOMETRIC REPORT < 4 )
CATALOG: ALED 35/14 6AR DLR &' cui tV Bf ands—
TEST #: LTL19771 ®
CATALOG #: ALED 35/14 6AR DLR @ Ot h a | I |
LUMINAIRE: 6° LED DOWNLIGHT 3500K/1400 LUMENS WITH DECORATIVE GLASS % st
RING
LAMP: ONE 31-WATT LED, DOWNLIGHT POS.
LAMP OUTPUT: 1 LAMP, TOTAL LUMINAIRE LUMENS: 1315.8
TEST BASED ON ABSOLUTE PHOTOMETRY *
BALLAST: XITANIUM LEDINTA1000C60DB
INPUT WATTAGE: 311
LUMINOUS OPENING:CIRCULAR (DIA: 67)
Gass  oma
MAX CD: 1,609.0 AT HORIZONTAL: 0°, VERTICAL: 5° -
SPACING CRITERION: @ 0 = 0.92 : =5 | '~-‘
@90 =0.86 Lot | 9

1.700
1,417
1.133
850
567
283
CcD: o
283
567
850
1,133
1417
1,700

W -0°H
W -90°H

Polar Candela Distribution

180° 170° 160° 150° 140°

1302

120@

110e
1002
a0e
80°
70e

60°

goe

Va0 10° 200 30°  40°
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IRMC

Indiana, PA

R <SAcuityBrands
ZONE LUMENS % LUMINAIRE ZONE LUMENS 9% TOTAL ZONE LUMENS % TOTA
0-30 964.7 73.3% 0-10 1483  11.3% 90-100 0 0%
040 12114 921% 10-20 3877 29.5% 100-110 0 0%
060 12896 98% 2030 4287 32.6% 110-120 0 0%
60-90 26.2 2% 30-40 2467 18.7% 120-130 0 0%
70-100 119 0.9% 40-50 55.4 4,29 130-140 0 0%
90-120 0 0% 50-60 228 1.7% 140-150 0 0%
090 11,3158 100% 60-70 143 1.1% 150-160 0 0%
90-180 0 0% 70-30 3.5 0.6% 160-170 0 0%
0-180 131538 100% 30-90 34  039% 170-180 0 0%

AVERAGE LUMINANCE (CD/M2)

. 0 225 45 675 90 1125 135 1575 180

0 87767 87767 87767 87767 87767 87767 87767 87767 87767

45 5815 5272 4962 4729 4652 4652 4652 4497 4186

55 2676 2485 2389 2294 2294 2294 2294 2198 2103

65 2075 1946 1946 1816 1816 1816 1816 1816 1686

75 1906 1694 1906 1694 1694 1694 1694 1694 1433

85 2516 1887 2516 1887 2516 1887 1887 1887 1887

COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD

EFFECTIVE FLOOR CAVITY REFLECTANCE: 20%

RCC %: 80 70 50 30 10 0
RW%: 170 50 30 0 (|70 50 30 0 ([50 30 20 (50 30 20 ({50 30 2|0
RCR:011,191.191.191.19 |1.161.16 1,16 1.00| 1,11 1,11 1,11||1.06 1.06 1.06|/1.02 1.02 1,02||1.00
111131111.081.06/ (111108106 .94 |1.041.02101||1.01 99 98| 97 96 .95/| 93
21108103 99 95/(1.05101 97 87 | 98 95 92|| 95 92 90| 92 .90 .B8|| .87
31102 96 91 87(/1.00 94 90 B2|| 92 88 .85| .89 .86 .83|| 87 B84 82| 81
4|/ 97 90 B84 80|l 95 .89 .83 .76|| 86 82 .78|| .84 81 .78|| .82 .79 .77|| .75
5/.92 84 78 .74/| 91 83 78 .71i|| 81 77 .73|| 80 .76 .72|| .78 75 .72|| .70
6| 88 .79 73 69|| 86 .78 .73 67| .77 72 68|| 75 71 68|| 74 70 67| .66
7| 84 74 69 64| B2 74 68 63|| 73 67 64| 71 67 63| .70 66 63| 62
3 80 .70 64 60| 79 .70 64 59| 69 64 60| 68 63 60| 67 63 .59|| .58
9| .76 67 61 .57|| 75 66 .60 .56| .65 60 .56/ 64 60 .56/ 63 .59 .56 .55
10| 73 63 .57 .54|| 72 63 .57 .53|| 62 .57 .53|| 61 .56 .53|| .60 .56 .53|| .52
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