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Introduction

All the files that you will need for the class are located under:

1.) Title Page and Index (pages 1-2)
2.) AGI32 System Settings (pages 3-11)

3)
4)
5.)
6.)
6.)
6.)
7)
7)
7)
8.)
8.)
8.)
9)

Importing DXF files into AGI32 (pages 12-15)

Exporting to DXF from AGI32 (pages 16-17)

MISC Tools, View Commands & View Manager (pages 18-21)

Defining Luminaires (pages 22-35)

Luminaire Tools (pages 36-37)

Luminaire Templates (pages 38-41)

Calculation Point Tools / Calculation Point Grid Placement / Calc. Point Status Manager (pages 42-44)
Luminance, Veiling Luminance, Spacing, MH, & Wattage Relationships (pages 45-47)
Roadway Luminance and Veiling Luminance Grids (pages 48-50)

Isolines and Highlighted Values (pages 51-52)

Statistical Areas / Statistical Summary (pages 53-54)

Project Manager (page 55)

Printing / Documentation (pages 56-62)

10.) Network License Manager/Check-out/Check-in program/Customizing & Creating Tools (pages 63-66)
10.) Tech Support and Contacts (page 67)

11.) 3 Examples (#1 is pages 68-75) 12.) (#2 is: pages 76-83) 13.) (#3 is pages 84-111)

18.) TEST ( page 112) TEST HANDOUT ( pages 112 — 126)



System Settings — Tools (main menu)

k% AGI32-v1dot9 1.92 {) - [View_1:Plan Rotated O Tilted 0]

'_.?,5 File Edit Add Modify Miew Calculake Davlighting &aytrac elp

D= ¥ 2 & % i R ﬁ} ﬁ-} ﬁ A [J% Roadway Optimizer. .,
: ﬁ Roadway Estimator, ..
2 Project Project_t -
Measure 4
2 Lurminaire ¥  Aim Tvpe
(% Ortho Mode On F&
E:H: - |'l--|? m Qog - - —u' - - ﬂ - - O - |:| - -
- 2 f S [E~gt -G -2 - B -l 57
1 Snap To on F?
PO S = Syskem Setti
¥ Syskemn Settings, ..
L« E::E: 1 | h
@ TR Or use this tool
s Translate Origin icon to bring
@ 3w = Up system
fd | Digitizer... Settings menu
I‘QJ l{_f_lﬂ _ustomize. ..
2 r. Restore Toolbars
5 Eﬁ Cuick Cormmands
I | gy
A Update User Information. .. [_.
:::::: i E‘E’;ﬁ Check For Software Updates. ..
Software Update Scheduler. ..
g
1 - w Metwork License »
i Create Instabase File. .. 3
e

L
+
+




System Settings - Switches/Settings

Match the settings as shown below.

System Settings @]
( File: 5pstem 1 Defaults 1 Renderning Ok,
Switches/5ettings T Inits T Yiew/Project
Switches Wirtual Az Cancel
| Show Welcome Browser £ 0ff Help
| Digitizer Buttan Beep " Dizplay in Upper Left Hand Carner
| Ortho Mode (o Attach to #= 0 = [g Reset Defaults
| Automatic Calculation
Dimenzions Advanced
« -
& UiidlerFizels Precizion [decimals) |3_+|
v Smart Text —l
| Augiliary Coordinate Dizplay Shap @33\; 5?““"93
2 Startup
v Direct Calculation Mode " Snap On: Yalue ||:|.'| Diefaults
| Shap Ta ®”*3F'fo
| Classic Keystrokes % Hirits
W Automatically Show Statistical Summary 'Window Achivate Al | Dieachivate Al |
v Show Calc Mode Dialog 'with Mew Files
Smart Symbals
: v Full Calc Mode
Froperties = Di
W
Color - Direct Calc Mode
Line [ —— ‘width [z | Ft Symbol Logic. ..




System Settings - Units

Match the settings as shown below.

System Settings

[ File System 1 Defaults 1 Rendering ) Ok
Switches/Settings T iUnitg [l Yiew/Project
C I
Dizplay Unitz Murnerical Unitz sl
{+ Fest f+ Footcandles Help
" Feet and Inches £ Luy
™ et : Reszet Defaults
St Mumber Of Decimal |
MHumerical R atios Advanced..

o AvgMing, MaxMin
i : . " Minstva, Mindtax @ave Setings
Bz Startup
Defaultz




System Settings — View/Project
Type in a View Name and Project Name.

System Settings E|
f File Suztemn T Defaults T Rendering Ok
Switchesz/Settings T Uitz T Yiew/Project
_ Cancel |
Default Yiew
Wiew Mame |Uiew_1 D Help
s i
Coordinates of Lower Left Comer 0 Fieset Defaults |
Coordinates of Upper Right Comer 1400 1100 Advanced.. |
B j'. The actual coordinates of the Upper Right Corner are based on the current size and shape aof the
= AG132 Desktop. Generally, the % coordinate iz the controlling dirmenzion. @5 ave Settings
Az Startup
Default Project M ame Defaults

. \
Froject Nafle |a132 2007 Trainir‘uj)

-

jlI These zettings are only uzed during startup, |F pow want o retain these zettings, be sure to check,
' "Save Settings az Startup Defaults'
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System Settings - Defaults
Match the settings as shown below.

System Settings

%]

Entity Dialog Defaults
(¢ Reset'With Each File [New or Open)
" Reset &t Startup Only

s

MHormal Mode Background

D efault Yiew Factars

[ Switches/Sethings 1 Units 1 Yiew/Project Ok,
File System T Defaults 1 Rendering
C I
Default Spztem Font st
Arial Change. .. | Help
Default Luminaire Symbolz Default Colors Reset Defaults
Mormal RO DOWwN Select Frozen Entity Calar -
& elected Enfity Col ddvanced...
Render  |BOX DOWM e elected Entity Color -
Drefault [zometric Wiew emporaty O ok - @55% Setlings
Calc. Areas Text Color - Az Startup
Raotation |_3|:| Drefaults
Stat. Areaz Text Color -
L &0 Change.. | | | |PD/AJWLR Aress Text Color f
Lt

{7 Mo Reset At Startup O \With E ach File
Reset To Factony Settings Mow
[ Room | CalcPts
| Dbject

Fezet

I a
Zoom Factor |1 25 » |pg &

||:|_?5 [* 0 and <=1]

Fan Factar




System Settings - Rendering

Match the settings as shown below.
System Settings @

( Switches/Settings 1 rits T Yiew/Project Ok
File System T Defaults T Rendering
Cancel |
General
Anti-Aliazing: Sampling Level Mone jl Help

Convergence Parameters Rezet Defaultz |

b axirum Stepz 1000 %
Stapping Criterion [Eunvergenc Advanced...

Dizplay Interval 10
I_ Save Setting: M Select this

v Process To Convergence Az Startup button for

: T Defaulks
adaptive Subdivizion menu on next
| Daylight Exterior Surfaces | Electric And Daylighting Far All Other slide
Surfaces
bl amimum Subdivision Leswvel 73 :|| b aximum Subdivizgion Level ] j

Minirum Element &rea [Sq.Ft] | 5 Minimum Element Area  [Sqg.Ft ‘
Element Luminance Threshald 15 Element Luminance Threshald @

| Larger Maximum Subdivizion Levels require increasing amountz of memary.
= Pleaze zet and use with caution [Lewvel = 3 iz adeguate iz mozt cazes).

-

| j'. Changes made ta Rendering Settings will MOT be applied until the next Full Calculation iz perfarmed.
-




System Settings — Advanced Settin

Match the settings as shown below.

Advanced Settings

R ender

General T
General

Ghost Image - Repaint Cutoff Increment 250

Ghost Image - Hurmber of Entities Cutaff [{ooo
Ghost 2D Image - Mumber of Entities Cutoff [so0
Ghost 2D Image - Segment Step
Initial Curve lncrement [Degrees]

Fornt - Line Segmentz Per Line

Direct Calc: Mode Limiting “alue [fc] ||:|_|:||:|25
Surface Wiew Mode - Tolerance ||:|_2

Irpart Text - Size Factar |27
Impoart T ext - Offzet Factor s
Flip Color Tolerance [1ze
Shap To lnitial Tolerance |27
Shap To Final Tolerance W

Snap To Mouze Detect [Pixelz] |3
b ax. Imported Surfaces Fer Layer |5|:||:||:|

20 Entity Check B ange ||:|_25

Cancel

Help

Reset Defaults |

awe Setlings as
tartup Defaults

Flzase usze
caution when
changing
theze zettings=.

Advanced Settings

General T

k ezhing
Iritial kM eszhing - General Surfaces
Length OF  FPatch

Side [Ft.] Size [FL.]
Setting 1: <= [g |2
Sething 2 <= [32 |4
Sething 3: <= [1zg =
Sething 4: <= (354 1z

Setting S » Setting 4 |-| E
Element Size Factor = ||:|_5 - | [# Patch Size]

Iv Srnart Meshing

Lurninaire Subdivision

Fin. Luminaire Segment [FL.] |-|

[ Force Luminaire Subdivision

Initial kA e=zhing - Glaz=/T ransition Surfaces
Length OF  Fatch

Side [FL.] Size [FL]
Setting 1: <= g =
Setting 2: <= 1§ =

Setting 3 > Sething 2 14

Iritial kA eshing - Mizcellaneous

Fatch E lement

Lewel Lewel
Faoles Pendant o 1
Lurninaire Symbols o 1

Secondary Sources

[ Secondary Sources: Threshold [g 0

Rezet Defaults |

[n ave Settings az
Startup Defaults

Pleazs usze
caution when
changing
theze settings.

S



System Settings — File System

Match the settings as shown below. (use yourna

me)

Root Falder

File Lozations [to change

v Save Rendered Environment

v Prampt For File Infarmation Befare Cloging File

v Enable sutomatic File Svstem Cleanup [Spplies To Temporany And Working Files Only]
v Auto Save: Interval [min.) |'| 5 ill (# Dizplay Reminder © Automatic

File Locations " B

C:vAdumark s\ Thaver T e AG] all Browsze. .

1on, zelect File Type then right click]:

File Type

| Location

JobFiles

Daplight5tudyFiles
RauTracelmageFiles

MovieFiles

ImportFiles

ImportFile_kMaps

ExportFiles

JobFileT emplatesFiles
FageBuilderR eportFiles
PhotometricD ata_Files
PhotometricD ata_FilesFromdobFile
PhotometricD ata_ PDPPackageFiles

C:Atumark T haper T erntblG] all

< Same Folder Az Job File >

< Same Folder Az Job File >

< Same Folder Az Job File >

C:Atumark s ThaverT et iG] allCaDFiles_[mport
C:Alumark s T haperT ermtAlG] allCaDFiles_|mport_Maps
C:Atumark s ThaperT et AG1 allCADFiles Esport
C:Alumark s ThaperT et AG1 allJobFileT emplates
C:Alumark T haperT et AlG] allsPageBuilderR eports
C:Atumark s ThaverTerm A G allPhotometricD ata_Files
C:aAlumark s ThaperT ermtAG1 allsPhotometricD ata_FilesFrommd ol
C:Alumark s ThaperT et AGI allsPhaotometricD ata_ POPPackac

[ | - I i Ok
File System T T
Cancel |
General
v Compresz Job File When Saving v Automatically Create Job File Backup [BAK) Help |

Rezet Defaults |

@ awe Settingz
Sz Startup

Defaults

10




System Settings — File System

Import File

E isting ]
Laak ir: I [ AGI32 training 2007 ‘j ' =F Ef-
0 Ceskt
Mame @UD Tj}l Spncuments Tvpe Date Modified
Inkter i by Camputer HEAT 350001 DF File 10/25/2006 12:03 PM

4 (A) 3% Flappy
aee [C2] Local Disk
1) Adwmork,
I ThayerT ey
I AGH &l
A1 32 training 2007
“ge [D:] Local Dizk
& [E:] CD-RW Drive
s [F) DVD-RWw Drive
E [H:] ThayerT on 'DOTgpOLYCW T rf0N
=% [M:] Fossc traffic on 'HO MO Captie
=% [M:) TGroup on 'HE MO Capiewl| Se
=% [P:] Tpublic on 'HO MO CapWiewll S5
iﬂ %] Corporate on ‘HafilehD ata'
\-3 by Mebwaork Places

I 1_AGI32M51App-User-Pragrams oftwarg

File name: ]

Files of type: | CAD Files [ DWG, "DiF)

Match the settings as shown below. (use your name)

?x
Cancel

Help
File Sypstem...

Browse for Folder

Select Falder

[+ B My Docurnents
=- j My Compuber HQAL1350001 %
5 ﬂ. (43 314 Floppy
[=]-age (22} Local Disk
=) Adwork
=17) ThayerTerry
=2 Eagl
i) »L2103

) dell

.= MAeiirnanke and Sakkimaes

ad ! 2

[ £

[ Ok, ] [ Cancel

11



kS Importing a DXF File into AGI32

Open a new file in AGI and go to File\Import.

Notes: Import File R
Set up the AGI System Settings i | i o
before Importing DXF file. (Decide -L:Z::'"’m ''''' il JS Teﬁ' A _ G|
on the units that you are going to Binesscton norctangebmst 12700 DFFis 1025006 1203 i
use. ) File System..

When creating the DXF File, delete
any non useful elements from the
basemap before exporting.

Recommend you draw lines around
each design area for use in AGI32.

Don’t move or reorient the

basemap after Importing. o

Files of type: |EAD Files [*.D%/G, "DiF) j

Select the file you wish to import. -



Importing a DXF File into AGI 32 Cont...

Import CAD File {Intersection Interchange bm. dxf)

Import Options | Impart Mapping ] iﬂj Help 1 Cancel
Select All Layers
59 Layers Selected For Import  Smart Sele Select &l Clear Selected
65 Total Layers Layers Layers ) Layers Units Specified In CAD

|Dn‘Freeze‘Luck|Cnlur LineType |LineWeight = Units '/ill Be ConvertedTo |Fest

.’ 3 A 7 Cortinuous Defaut [ :
: oF : = . pply Scaling
L e

0.0 mim et E wtents bt 5 z
Minirmurn (LLHC]: 1.36E+06 8.0BE +05 1]
1]
1]

Do not change
the scale factor

0.0 mm

N bamimum [URHC]: 1.36E+06 8.12E+05
P 2 mim  TotalEstents: 4733 5151
0.0 mm pia

0.0 mm ' Explode ALL Blocks On Impart

0.0 trifm " Keep Low-Level Blocks OMLY

0.0 mim " Keep High-Level Blocks OMLY

0.0 tmim
3D Impaort Optionz -

& |mport 30 Entities & Dbjects

7 Import 30 Entities Az Drawing Entities
i " Do MOT Impart 30 Entities

L0 mm

0.0 mm ™ Import 30 Entities OMLY
0.0 mim [ Group ALL 30 Ertities Into & Single Object

0.0 mm Object Nare |

0.0 mm
0.0 mm
0.0 mm

Verify unit are
feet

0.0 mitm ¥ Remove Duplicate Sufaces
0.0 mm ¥ Congistent Surface Orientation

30 Entity Check Fange 1 025

oo EEVERBEEEE

0.0 mim S

0.0 mim i Mizcellaneouz

0.0 mm Curve Increment For Impart | 15 deq.

v |mport Text

[ Group ALL Drawing Entities Inta & Single Layer

0.0 mm
0.0 mm

29999 9L/9 99 999999499999 9@ 9f

T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T

0.0 mm Layer Harme ]

Note: If you want to Export Luminaire locations back to
MicroStation, don’t move or rotate the basemap
once it has been imported. 13

0. 0.0.0.0.0.0%0.0.0.0.0.0.9.0.6.0,0.\.0.8.0.8.0. 10

L2 8 8 8 B 10




Importing a DXF File into AGI 32 Cont

Import CAD File [Intersection Interchange bm. dxf)

Import Summary l

Importing Entities
Updating D atabasze

Importing was completed in 00:00:06

E ntities E“‘g!;—a % Entities | Surfaces i Draplec e Flinped =

Imported Imported Imported Imported [NOT Imported] | [MNOT Imported] | [Imported] | Imported

Entity Type

Line

Folpline [Lightweight]

T et

Circle

Arc

Solid [2D)

T ext

Ellipze

Spline

Hatch %

Point

After the Import has completed this Report
window will appear. Some drawing entities were
not imported. Just select “OK” and proceed on.

14



Example 1

File Imported

M
e ———
\

1500%00 | | | | 1505+00

20+00
115400 | o | (1204 BR RAMP

S
e —————————

15



'y Exporting from AGI32 to DXF

Open the file in AGI32 that you want to
Export. Next go to File\Export.

ANCE,|
klame Size | Twpe Drake Modified
I3 AGISE braining 2007 l= Fald sy &
XY o Fol i |
IC¥L2103 I Id faf File System...
File: name: |4G132 training 2007 dxf
Save as type . | DiF File [*.0F) ~|

Select a name and location for the exported file. 16



® Exporting from AGI32 to DXF Cont...

Leave all settings at the default and select
OK.

Export DXF File

G132 training 2007-Copy-55150. daf __ Leave empty — you Ok |

st will almost never E—
e ANCE
1:.-1:.'.|5!..S.Q:a!inq..E.a..c.:.t!;!.rE |1 change the scale.

Help

| Exzport Luminaire Symbals &z Blocks
| ResetOnginc = | g ] B Z= |0

Note: Before exporting, you should copy the AGI32 file and
then delete everything except for the Luminaire locations.
This way you will only be importing the luminaire locations
into your CADD basemap. 17




I\/IISC Tools

1 6 7 8 9

& Units: Fb - Fe %Snapl E@@ﬁilﬂ#,

1.) Units (The imported basemap is in feet, light levels and values are in Ftc.)
2.) Snap (OEFEis best. The cursor moves by the displayed increment on the design
grid.)
3.) OrthoMode (OFF is best. Allows you to move in any direction instead of by right
angles.)

4.) Snap To (Used to Snap To the end points of all entities, including drawing entities,
rooms and objects)

5.) Auto Calc (within Direct Mode, when “on”, will recalculate when a luminaire is
modified or moved or a calculation modified is applied)

6.) Calc Mode Switch (Switches between Direct and Full Calc Modes. Use Direct
Calculation Mode unless you wish to render the design file. In
order to render you need to place objects with reflectance
properties. See Manual for more information on Objects and
Rendering.

7.) Calculate Switch (Calculates the design file.)

8.) Update Status (Displays a red ball until program is done calculating and

updating the database.)

9.) More Tools (Add or Remove tools from toolbar.)

18



View Commands
1 2 3 4 5 6 7 8 9 10 11 12 1314 1516 17 18 19 20 21 22 23

BWRBZopLPLALERE e By 440 TP @ M

1.) Redraw Current View (Refresh View)
2.) Pan Center (Use to move any point to the center of the view)
3.) Pan Point (Use to move the view in any direction.)
4.) Zoom Center (Moves the selected point to the center of the screen and zooms in the
amount set in the system settings. The default setting is 2x.)
5.) Zoom In (home)
6.) Zoom Out (end)
7.) Zoom Window (Place a fence around the area that you wish to view closer.)
8.) Zoom Extents (Fits everything in the file to your specified view.)
9.) Limits (Brings the view to the X=0, Y=0 Grid Location)
10.) View Previous (Allows you to see previous view)
11.) Plan-view (Rotates the view to any orientation that you wish)
12.) Elevation View (Select 2 pts from left to right in the direction of the cross section
that you wish to view.)
13-16.) Elevation View (View North, South, East & West Elevation Views)
17.) View Room Wall or Object Side Surface
18.) Isometric View (Shows a skewed 3D view according to System Settings)
19-22.) Preset Isometric View (View Northeast, Northwest, Southeast, Southwest Isometric
Views)
23.) View Manager (Allows you to add / create / name / manipulate (Turn ON/OFF) different views)

19




i
u

- AGI3Z2-v1dot9 1.92 [labree road rest bed1) - [
2% File Edit

#21 Project WSDOT Illurmi

Sdd Modify

#  Luminaire GE1002: 4C =
ggg
oo

o O - 7 (240

I 2] 2

WwSDOT
{HHlumination

Design
Calc Pis

gl

e
HAY

dhd FEE
hd FEHE
L X N

++ 4

A alcPis
Hurminance “wal
[F=]
|Awverage=1.17
kA a=inmunm=2. 20
1M inimmum=0.23
(B gLtin=5.09

+
+'I'
*
*

ty
L
+ *

CRE

ﬂ
5

15tat Areas

*
&
*
&

- )
%
EE:T
il
I
M

5

tezt old bizhop

View Manager

F.edraw Zurrent YWiew

F.edraw 4l Wieves

Previous

Sek Limik=. ..
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=View Manager

View Manager fz

- Defined Views - Ok
Wiew Mame Wiew Tupe Fiatation Tilt

end Bizshop Foad 1 i Cancel
enlarged wiew Bizshop i i

Yiew 1 k

Help

Delete

— Add Mew Yiew 1 Wiew Display
Yiew Mame J o Jlled
" Cazcade
Add | [ Resize Views

The View Manager allows you to create different views of the file.

1.) Type the name of the new view under “add new view”

2.) You can select multiple views by holding in the shift key and
selecting the views you want.

3.) When multiple views are present you can change the perspective of
each view individually by selecting the view window and then

applying the appropriate command. 21



Cobra Head Fixture — State Standard

For 200W, 250W, 310W, or 400W HPS, Type lll, Medium Cutoff with
Flat Glass use the GE1002.ies photometrics file.
(The yellow 40 label stands for 400W HPS)

(blue = mercury & red = metal halide per Std. Spec. 9-29.10)

200W = 22,000 Lumens(248W), 250W = 28,000 Lumens(314W)
310W = 37,000 Lumens(387W), 400W = 51,000 Lumens(479W)32




Cobra Head Fixture - S fication

M-400A POWR/DOOR® LUMINAIRE
WITH CUTOFF OPTICS

APPLGATIONS
+ Forstreet, highweay and parking kot lighting

peci

il L1 5
£ e APECIFICATION FEATURES
¥ + PowerModule balbst assembly + BUSLAS® finishon eflectar

+ Fitered optics + Ma-too | PE roaptaclke

+ Universal two orfour-bok + Plug-in ignitor availab ke
slipfittar + BExternal paddiety pe stainless

+ Stardamized eflector stea| bail latch

+ "Diaad back' tunnel ty pe, FRP + B/ lizted unit 2vaila ble—
terrninal boa Sea(ptions

21 ple cinti onky + True 9 cutoff—na light
wit h MDC A

abowe A0 [meets RPE-2000

+ Dig-zast alurninumn housing
wit helectmooat gEy paint

for fullcuta ] with flatglass

fints b
+ Bdjustable mc?ul base socket
[houss side)- E¥0standam

OR ERING HMUMBER LOGIC

:IJ;E\: J:z z = HFZ Fo Bl 1=Mawe 1= Man b = bl Chear oo Phobometre: |1 = Fiber F=
400N 15 = EQ M o= mH [0 = @or Foledion Table (2 =FE Pr:.lg- cl - (0wt | Skction Tabe E avalabie wikh
i1 e o= merd b A ﬁg Foi G 0 K i Wi mm) I= [oe ) muitivdt or
kot 17 = 15 Frandard MITT = bkere Mors  |F = Flak @azs £ = Fert with d.nl'mltago]
Dg;s IDE ng’ Lampret Rukwdt H = HFF Rsa o (MOTE: f=Flugn |z = Tallay Glazs | = bkdum shx J = Lire g
glipﬁtor T R = S ?gl?mg puisihi il e Feiyarorate | = Gabat ;:n“ :ﬁ.ﬁgn
S =m0 = =0 M= Foddor |Fame Wokags Igritor ChAr Fobs T
WOCL= [z 30 d =377 alag asunit anepk fiS0mantt) 1= 1 H = Mt WH3
AL 0= 400 S =0 F = CM with  [asreobed HP= only I= % 1) [k e |
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it od 1TCVFE _ Mbration
s b B vy
y rocn Z=cfl
ek o
(=] ENT
Lo < OHE
= £ =10
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T
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-400A POWR/DOOR® LUMINAIRE
WITH CUTOFF OPTICS & 4 BOLT SLIPFITTER

FIXTURE DIMENSIONS

Cobra Head Fixture - S

3181 in.
l“ iaD&mm] n _{
9.04 in, | + - 15, |2m
[230rr""‘ . (3Bdmm) (\ .qz?smmp
——e i
I TT—— -- —1 sHaLL c-w GLnss f
ADJUSTABLE FOR 1 1/2in
1 (38mm) TO 2 in. (51mm) PIPE |
\ B e —1
832 \\ \" - 8.321n. 8.32in
E2|1mrr:'|: 5- T~ \J .' (211mm) —:& (211mm)
_.:| \-———. ._ — ._ ..'__I
| 12.25in. F| |
(an Nm RJ )
1512 in. ;35;3‘:;':]
= (asdmm)” 13? in. A )
(476mm R)
e 31.81in.C e
I {B0&mm)
DATA
Appromimate Net Weight 33-39 | 15-19
Effective Projected Area 10sq. M.max .01 sg. Mmax
Suggested ing Height 30-;3[1. 8-15 h
REFERENCES

See Page R-48 for start of Accessories.
See Page R-52 for Explanation of Options and Other Terms Used.
See Pole and Bracket Section Page P-2 for pole selection.

pecification

BALLAST SELECTION TABLE
Ballast Type/Voltage
60Hz 50Hz
ligt | Multi- 200 |37, 240120 |
_Wattage | Source |voit  [120 28 240 an 480 20 1200347 |PER 20 |20 |20 (230 240
150 (55V) HPS HN GHMN GM GM GM GM GHMN |G*HM"N|GM A INR - (NR NA | NR
200 HPS  |AMP (AGHMNP |AGHMNP |AGHMNP |AGMP |AGM |AGMP (NA AGHMN |NA - |H NA WA A
250 HPS .wr AGHMMNP |AGHMMP |AGHMMP |AGMP A,G,M,P AGMP [AMP  |AGHMMN[AH [H |AHMNH  |M ]
250/400 | HPS A A A A N/A A A NA - NR - (NR N NA =
310 HPS -lM AGM AGHMN AGHMN AGM .FLG M |AGM |NA AGHMN |NA |H NA WA |NA E
400 HPS |AM  |AGM AGHMN AGHMN AGM  |AGM |AGM |AGM  |AGHMN HAN [H AHMN NA - AHM (o
175 MH A A A A A A A A A NA[NA[NA WA R =
250 MH A A A A A A A A A A A |NA WA A =
400 MH A AP AP AP AP AP AP AP A A WA |NA NA A E
400 Merc |C CN CIF CHN CHN [C [ NA ACHN [NA [NA [c/F [N |H =
NOTE: N/A = Not Available g
“Not available in 120X347 volt o
C/F = Contact factory o
3
MDCA — SUGGESTED CATALOG ORDERING NUMBERS =
CatalogNumber Wattage | Light Source Ballast. Refractor | Photometric
- e
MDCA2530A22FMC21 | 250 HPS Multivolt | Auto-Regulator | Glass MC2
MDCA40SOAZZFMC3T | 400 HPS Multivolt | Auto-Regulator | Glass MC3
AllGE suggested catalog ordering numbers come with PE receptacle. PE control must be ordered separately.
Order and install SCCL-PECTLif no PE is desired.
Multivolt ballasts can be for either 120, 208, 240, or 277 voltincoming power supply.
GE Lighting Systems, Inc.
www.gelightingsystens.com 2005/R-17 24



Cobra Head Fixture — Accessories

ACCESSORIES

REFERTOACCESSORY INDEX TOMATCH
ACCESSORY WITHPRODUCT.
ILLUSTRATIONS SHOWNARE TYPICAL
REPRESENTATIONS.

BOTTOM VISOR

« BVAL-V2FS Aluminum
*BVDB-V2FS Dark Bronze

CORNER MOUNTING ADAPTER

+CMA-PB

EXTERNAL LIGHT SHIELD

+ELS-M2A il Ty

For M-250A2 (360" shield) i -::f_.._.._7l = =

- W W Street side shield
For M-250R2 (360 shield) ~gmrpe~ N

-ELSHS-M4R ELS-M2A/R

House side light shield for M400 and M400A non-cutoff, house or
street side light shield for MSRL/MSCL/MORA/MDCA

FUSE KITS (LESS FUSE[S]) L/ ELSHS-M4

*FK1-M24 *FK2-M24 R
Single Double

House side shield

HAIL SHIELD

*HMAA-HS
Hail shield for high mast luminaire FK2-M24

INTERNAL LIGHT SHIELD =

S
FK1-M24
«1L5-M2 "
House or street side light shield for M-250A and M- | —_|

250R non-Cutoff T < HMAA-HS
\ N,

ROADWAY LIGHTING ACCESSORIES

*1LS-M4 / \ i
House or street side light shield for M-400A and M-400 r'/-—";"' =i
non-cutoff or refractor type units |

+ILS-M4RL S
House or street side light shield for MSRL/MDRL non-

cutoff or refractor type units TYPICAL ROADWAY LUMINAIRE

GASKET

TS | LJ
SHIELD
SHIELD: [HOUSE SI0E|
(STREET SIDE)

GE Lighting Systems, Inc. BRI



-

ead Fixture — Ballast Spec.

| = Ballast Type in Ordering Number Logic table. ™g individual product pages.
HPS—MULTIVOLT, 60Hz

ANSI Rated Maximum ANSI Rated Maximum
Lamp Lamp Input Input Input Lamp Lamp Input Input Input
Type Watts Volts Amps Watts Type Watts Volts Amps** Watts

LAST-REGULATOR (LAG TYPE) - MAGNETIC REGULATOR H] HPS BALLAST- REACTOR TYPE (HIGH POWER FAC.TLJR LAG)
ABLE LINE VOLTAG UATIC == ALLOWABLE LINE VOLTAG

400 20 i =111 750

P HPS BALLAST - REGULATOR (LEAD TYPE) -
L] ALLOWABLE LINE VOLTAGE VARIATION: +1
. n 120

5-50

|—| HPS BALLAST - ALITO-RE
ALLOWABLE LINE VOLTA

Per Std. spec. 9-29.9 Ballast, Transformers

ANSI | Rated Maximum
A7 E R | lamp | lamp | lnput | Input Input
Type  Watts  Volts | Amps Watts

HP BALLAST-RECULATOR LAG TYPE)-HAGNETIC REGULATOR

Rl /L OVABLE LIV VOLTAGE VARWTION +10% 26



Cobra Head Fixture — HPS Lamp Data

LIGHT LIGHT
CENTER ‘ CENTER
ORDERING ANSI LENGTH |INITIAL | MEAN ORDERING | ANSI LENGTH | INITIAL
ABBREVIATION CODE FINISH INCHES | LUMENS
DELUXE LAMPS
VATT-RATED LIFE AT 10 HOURS/

ABBREVIATION| CODE |FINISH LUMENS |LUMENS
35 WATT LIFE AT ‘IU HOURSI’STAF‘T = ‘It 000 HOURS

Clear
Diffuse

D-WATT-LIFE AT 10 HOURS/STA

Similar wattage clear, diffuse, or deluxe HPS lamps may not

have the same bulb size or light center length. If lamps_gre 200W
interchanged, the socket position Mg D T changed

Lo obtain the desicg e Tic distribution.

o=t G Lighting Systemns products will be furnished with
mogul base sockets. Any exceptions will be noted on product
pages. Medium base socket must be rated for 4KV.

VERAGE LIFE VS. HOURS/START# 250W

400-WATT-LIFE AT 10 HOURS/START = 2 ESTIMATED AVG. LIFE

95] Clear R ’ sonti ; ater than H]l.’ ;
m 561 |Diffuse | 7 ™ |42 £ e 1. factory
750-WATT-LIFE AT 10 HOURS/S 24,000 ° S ; | 3 lOW

M plies to HPS, Metal Halide and
ating standard for 1500, 1650 and 20
factory for life on other burning cycles,

amps. Contact

400W

NOTE: Consult lamp manufacturer for lamp lumen depreciation.

TECHNICAL DATA

2 based on G Lamp fatings, where applicable GE Lfghrfng Sysre!ns’ J"”C,

005 www.galightingsystemsacom 2 7

_.
Lo
2



High Mast Fixture

Dark Skies

For 400W Clear, HPS, Cutoff, Type V High Mast use the
Holophane 43842.ies photometrics file.

400W = 51,000 Lumens
28



High Mast - Specifications
DARK SKIES
HicH MasT CUTOFF

The Dak Skies Hich hilst Cuoff
(Hul5 lornineiee povides highly
efident lighting whie pmtedting
s@End the atg presant concems of
gt polution. The optinzsd o
wrtml prvided by the HWSD
Wrrirane can be utized inoa wide
weriety of spplctiors especEly N
e near obsenmbories or other
lctione sereivety “dark ki The
optiord  lowebrighness  refledor
niaesses this lurmiraine’ e fetiveress

by rechcing direct gharm sten irther.
|

The open vattilaed gz opticdl
gpdern povdes both lower it
depreciztion and exy ramtaEce.
lithan corrbined with 3 Holkphene
Loowsaringg Dievice, the HhitS 0 lurirsir:
provickes effdat and efedie igting
with = gtan that reduces rreinten-
aroe =nd EEmpng tinre.




Underpass Style Fixture — Wall Mount
Wallpack II and

Wallpack III

For 250W or 400W Clear, HPS, Non-Cutoff, Type None
Underpass Style use the Holophane 43346.ies photometrics file.

200W = *11,000 Lumens, 250W = *14,000 Lumens
400W = *25,000 Lumens

* Design Experience has shown that 50% of the design lumen output is more accurate.

30




Wallpack — Specification
WALLPACK® SERIES

Perimeter and security lighting requie
excelent contrd and uniformity, Light
trespass ard gare must be minimzed
& should pockets of shadow. Wallpack
I ared Wallpack I fetumes excel at this,
Eguinng fewer units o achieve
reeckd light leveks. This contrel madity
transfers tolighting atherams swh &
unifiow gamges and urderpasses for
the most economical  solutions.
Wallpack frtums feature bomsilicate
gless ®fmctors for precke illumination
- and they rever yelow from heat or
I Sockets am fiekd adjustable for
maximurn cont el of light throw,

Al howsings e formed of die cast

alurninum for comosion esktance. The

b complementec) by a seen stage

petyester powdkr paint finsh ina wide

variety of colors. Wandal msitarnt
A aptions are avalable.

31



Wallpack — Special Provision / Cost Estimate
Underdeck and Wall Mount Luminaires
Section 9-29.10(4) is supplemented with the following:

Underdeck fixtures shall be wall mountable and shall be hose-down rated with a gasket
between the doorframe and ballast housings and between the doorframe and lens.
Housing shall be low copper alloy cast aluminum with gray paint finish. The luminaires
down light efficiency shall be no less than 64% of lamp output, with peak candle power
occurring at 65 to 70 degrees, using a heavy borosilicate prismatic glass lens with 180
degree beam spread. Lamps shall have HPF ballasts, per requirements of Section 9-
29.9. Lamps shall be high-pressure sodium, with mogul base socket. Lens shall be
vandal resistant. The luminaires shall have wire protective guards on the lenses. Fusing
shall be provided for all conductors above ground potential.

More information on 250W Wallpack 11l Underdeck Fixture (mounted to wall with unistrut type material)
http://mww.holophane.com/products/Family.asp?Brand=HLP&Family=Wallpack%20Series&Product Type=Outdoor&Category=Infrastructure&S

ubCategory=Pole,%20Wall%20and%20Canopy

Cost Estimate: Materials = $315 per fixture w/ Ballast
Installation labor = 2.0 hr per Fixture
32



Defining Luminaires

Define Luminaire

Mew Photometric File: i Instabase QCDIIection (= Select @M Find ££7Internet || o Smart Symbols

Defined Luminaires - LabelDescription  [Drag-and-drop herel Use Alt+Arrows keys to reorder list] Close
(] o e o e =T | e [ BN H olophianie 43346 400w - 4000w wall packiw/L3K400HPOO. ..

I GE1002 3700 3100/ - & Standard, Type |ll Medium Cu... Holophane 43346 250w - 2500 wall packiwWL3K400HPOO... Help
GE1002 250w - 260w Type |l Medium Cutoff, HPS, Flat .. Holophane 43346 2000/ - 2000 wall packwL3RA00HPOO...

GE1002 2000 - 200/ Type Il Medium Cutoff, HPS, Flat ... 43842 Highrast Holophane 400w Type Y HMSCA00HPOO...

Relabel...
< >
General ple or [ Pendant Mounted
Label [GE1002 | Defauls... D re=rerpm—

| Add/Redefine |

Description 400w - 400 State Standard, Type Il Medium Cutoff, HPS, F - |
NOTE:

S Arangement Symbs P
Lurneriz Per Langf urnber OF Lamps [ o e Current luminaire
| SINGLE ) e definition has been 5
= = o ‘s — INE il altered. Select D h
Tatalwiatts  [47 2 * SgFLi SgM. —p E Y [Fiel j Add/Redefine to O n t C an e
- zave modifications.
Total LLF =LLD| DD BF [ =[usz

Luminous |

b B Z Re gk - GIRGLE UP_DOWN // these COIorS!

URHC [n75  [a75 |0

Photarmetric File

Filenarne: C:\AdworkAThaperT empAGI allhPhotametricD ata_FilesF A
[TEST] GE 171002

[ISSUEDATE]

[MAMUFAC] GE Lighting Systemns - Henderzorwille, MC, LS4
[LUMCAT] [not specific ta a single catalog number)

[LUMINAIRE] GE M400& FLAT GLASS A

< b

Road Classification: Tepe [l Medium, Full Cutaff

Indoor Classification: Direct More...

Photometric Collections (After defining a luminaire you can save it for use
in another file etc.)

M Find Photometric File (Searches your computer for any IES or PPF files)
=

Select IES Photometric File (Allows you to manually search for IES or PPF
files.)

> When you send an AGlI file to another user, AGI sends along all of the IES (photometric)
files that are needed for that file. When the other user opens up the file, they are asked
where they would like to store that design file’s IES file or files. See Next Slide. 33




Defining Luminaires Cont...

.+ Photometric Data Not F x|
~Warningl Ok I
Thiz job file containg phatometnic data that does not exists on pour
spztem [at least nat ik itz onginal folder] and can ot be found in Cancel
wour Instabaze. [t must be saved to your system to open thiz file
[Cancel unloads the job fle]. Help

— Laocation For Photometnc D ata
Drive

¢ [CORIVE] -l
Folder

EJC:N &
S PROGRA™
EFLIGHTI™

] Arangements |
[ Digitizer

[_ ] Job Files

|_] Object Libraries

[_ 7] Photarmetric D ata o

This window is asking you where you wish to store the photometric files
on your computer. Leave the location at the Program assigned

default.
34



Defining Luminaires Cont...

Label \ Description (Whatever you want to describe your luminaire or light standard.)

LLF = 85%(Dirt Factor)(LDD) x 73%(Lamp Lumen Depreciation Factor)(LLD) x 100%(BF) = 62% or .62
(BF=Ballast Depreciation Factor, this value is already incorporated into the
other numbers.)

Arm Length is always the actual arm length plus 1.5 ft to the center of the light source.
The arm length also determines the distance between the light source and
the insertion point.

Pole Dynamic changes the length of the pole according to the mounting height of
the light source.

Static the pole length remains constant regardless of the mounting height. (Use

this for 3D designs where light standards are placed at elevations other than
zero.

Symbol Use the appropriate symbol to fit your application. The type of symbol does
not effect the lighting calculations. Do Not change the Housing or Luminous
Area color.

Arrangement select the one that fits your situation. Usually Single or Back-Back.

35



L2 34 5 6 g_umgnalre Tools

1011 12 13 1415 1718 19 20

S HE B0 60 R0 ¢ & H A

1.) Add Luminaire Llocation (Place Selected Luminaire According to what is defined.)

2.) Specify Luminaire Labels

3.) Add Parametric Mirror (Advanced class)

4.) Create LPD/UWLR Area (Advanced class)

5.) Array Luminaire (Advanced class)

6.) Luminaire — Change Height (Change Luminaire heights. Uses same aiming angles)

7.) Copy Luminaire (Copies the luminaire and all its characteristics.)

8.) Delete Luminaire

9.) Edit Luminaire (Ex: change from 250W to 400W luminaire, 25ft-MH to 40ft-MH, etc.)

10.) Move Luminaire (can be moved in any direction while maintaining aiming angle or point)
11.) Mirror Luminaire (Advanced class)

12.) Photometric web display (Advanced class)

13.) Re-Aim Luminaire (modify a single luminaire aiming point in Plan, Isometric or Elevation view.)
14.) Re-Orient Luminaire (Allows you to rotate the luminaire 360 Deg. around insertion point.)

15.) Switch Luminaire (turn luminaire on and off)
16.) Luminaire — Template (Displays a Light Output(Ftc) contour line pattern for each specific luminaire
after considering tilt, mounting height, photometrics, wattage etc.)

17. Magnify Symbol (magnifies the Luminaire Symbol, Insertion point remains constant.

18.) Luminaire Group (combine luminaires into a group of luminaires that act as one luminaire (receive
common edit, move, modify, etc.)

19.) Modify Parametric Mirror (Advanced class)
20.) Edit LPD/UWLR Area (Advanced class)

36



1 Luminaire Tools Cont...

2 Luminaire @E100Z: 400% - State Standar +  pAjm Type Locate and Orient ~ My O Ok 0

1.) Define Luminaires (Define mast arm length, photometrics, lumens, LLF, symbol, etc..)

Luminaire ->» Select the Luminaire to be placed.
Aim Type -> Select Locate and Orient
MH -> Type in the desired Mounting Height for the luminaire above the roadway surface,
Z=0.
*(Remember to use a MH that is 1.5ft-2.5ft lower than the design height, see below)

Orient > Leave this set to 0 Degrees because you can orient the light standard 360
Degrees around the insertion point once you have placed it in the file.

Press this Icon to place the luminaire that you have described
above.

Try to maintain a 90 degree orientation to the roadway edge line. Place the

luminaire at a mounting height(in AGI132) of (1.5 ft — 2.5 ft) lower than the
mounting height you are calling out in the plans. This will make your design
more conservative and flexible in the field. Make sure that you look at the
roadway cross sections to determine the actual mounting height at that
location. (However, don’t specify odd pole lengths to maintain a consistent
mounting height. (i.e. 37ft, 40ft, 42ft, 38ft, etc.->Use 40ft for all.)) 37



Luminaire Template

[@ Press this Icon to create a luminaire

L”_—’?“;\ ~ template.

30|F T/ J 1. Example: Light distribution of a 400 Watt
i > HPS Type Ill Medium Cutoff, GE1002.ies

Sr The Vertical lines are 25FT Apart.

Template Direction

Harizontal Wertical

[ 1 [ 1 Cancel

& Down © Up O Moth ¢ South ¢ East { ‘West

Digtance From Luminaire To Template 40 Ft Help

Template Extents | :II # Digtance From Luminaire To Templdte

Template Metncs
Label kH Orient Tilt Fiall Spin
|GE1002 |50 Wariable |0 0 [

Template |zolines

Line ‘width |4 Ft (0= Pixel)

W Label lzalines: |nerement (5 Ft

TextSize |1p Ft

Color: € Same Az Luminaire Symbol @ Wariable

lsolines: Yalue (Fe] | os | [tz o2 |
S ] el §

38



Luminaire Template Cont...

Choosing isoline value when creating the Luminaire Templates.

1.) Do the following: 1.1Ftc x 1.25=1.4 Ftc
- We don’t want to design for the bare minimum Average
lluminance. (Use 1.4 instead of 1.1)

2.) Next: Take 1.4/ 2.75 = 0.50 Ftc - We don’t
want to design for a maximum Uniformity. (Use 2.75:1 instead of 3:1)

3.) Take 0.50 Ftc / 2 = 0.25 Ftc

4.)

5.) After you calculate the Design File Repeat steps 2 thru 4. Substitute
the actual calculated Average llluminance for Step 2 in place of 1.4.

39



Luminaire Template Cont...

b b
e b
Wz b
s e,

T e

est

verage = 1.50

aximum = 3.20

inimum = 0.56
Avg/Min Ratio = 2.




Luminaire Template Cont...

0:91..0.92 0.94 0.96--0:957094 091 090

0.79 0.79 0.79 0804079 078 0.77

063 062 062 062 062 062 062 062

0.58 057 057 057 056 057 056 0.57




Calculation Point Tools
1 2 3 4 56 /7 8 9 1011 12 13 14151617 18 19

SEIEES LS - P e - i -
T i [ bod il

1.) Calc Pts — Isolines (Set “Contour” lines at a given statistical(Ftc) value. Color Code.)

2.) Calc Pts — Highlighted Values (Color code calculated statistical(Ftc) value ranges.)

3.) Calculate Points Automatic Placement (Advanced class)

4.) CalcPts — Grid (Advanced class)

5.) CalcPts-Line (Advanced class - RP-8 point placement concept)

6.) Calc Pts — Polygon (Place calc points by drawing a polygon shape on the design plane.)

7.) CalcPts-Scattered (Allows you to specify individual points for calculation of illuminance values)

8.) Calculation Points-daylight factor (Advanced class)

9.) CalcPts-Glare Rating (Advanced class)

10.) CalcPts-Unified Glare Rating (Advanced class)

11.) Calc Pts — Roadway Luminance (Place a 3 point grid for calculating Roadway Luminance
and Veiling Luminance. See the new commands manual for more
explanation.)

12.) Calc Pts — Statistical Area (Calculates Min, Max, Avg., Avg./Min, Etc. for values that are
inside a polygon that you draw. Use this feature to calculate
values for design areas that are larger or smaller than one
Calculation Point Grid.

13.) Delete Calc Pts (Deletes the entire calculation point plane that you select.)

14.) Edit Calc Pts (Allows you to modify the calculation point grid characteristics.)

15.) Move Calc Pts (Allows you to move the entire calculation point grid.)

16.) Calc Pts — Labels (Allows you to delete or move calculation point labels.)

17.) Calc Pts — Remove Pts (Removes some calculation points so they are not calculated.)

18.) Calc Pts — Replace Pts (Allows you to replace removed points.)

19.) Modify Statistical Area (Delete, Change properties (what values are being calculated), 42

and Move Labels.




Calculation Point Grid Placement

Calculation Points - Polygon

General o
Lakbel |I:aI|:F'tS _

Description | Cancel |
Poirt Spacing;  Left-Ta-Rig Tnp-Tn-EDttD@ Ft Text Size |1 5 Help |

v Center Points Felative To Folygon Boundaries

Analuzis Type Highlight... |
Yminance  © Fuls -
lzolines. .. |

Honzontal kMeter &nd Grid
Polvgon
" Fiwed: Orient | Tilt L
™ Variable - &im Meter Towards: | T Z | Specify... S

* * * * *

umerical dnalyziz Drizplay Optionz LI I
v Weverage [ Mumber OF Painks i i - = s
W Mawimurn and Minirnum T Coefficient of Yariance @

" ; T . I Lines Yisibl
v _Average/Minimum Batio | Unifarmity Gradient bl e S

irk. Foints Congider using

[ MaximumdMinimum Fatio Labeling... | 'obarniatic
Flacement', Points
Add Polpgon azzociated with a
Z.Caard OF Pal surface calculate
ool oygon ID faster [when uging

Full Calz Mode).

Use the values as shown above.
Make Sure that you use a 5 X 5 Grid Point Spacing with 2 Decimal Points.
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é miet Project Manager — Entity Type Luminaire

-2 Project Manager
Project [Right-Click For Menu, Some Menu ltems Are Mot Available bl You Select Row(z). Al+Click To Load Multiple Projects)

Load M arme Irmported Freeze (ff Lock Color By Color Surnmary
3 Intersection Interchangs brm_CAD K Ll ] Ll ¥ Enitity {” Project =130 Cancel
[ WSDOT Murination Design || || ] ¥ Entity ' Project =|11-L.2-C.1-54

; enlities in selected project [A1-Click ta load entities from multiple projects at the same time]]

< | = e
Modifizations [Current Seszion]

j Total Entities Loaded |19 Properties 1|j Ertities 1|:|

Entitiez [Right-Click For bMenu, Some benu [tems dre Mot Available Lntl v'ou Select Bows(z])

Entity Type

| Lurmninaire

Lum.MNo Label (u]; Lock SwitchO Dirnming Aimiz Temp'is WwiebWis Labeliz Inzertion Paoint

r 7 GE1002 -1 Ll r 1.00 I L] r v 1358178, 808927, 50
g GE100Z = | | 1.00 v | r v 1358318, 808860, 50
10 GE1002 -1 | I 1.00 v | I v 1358299, 209044, 50
14 GE1002 -1 | r 1,00 v I r v 1357976.979, 809037.978,
18 GE1002 -1 || C 1.00 I | C I’ 1357844939, 809177312, ¢
21 GE1002 - | r 1.00 v [ | v 1357909.001, B09626.015, *
22 GE1002 250w - | | 1.00 Il [ r v 1358144 613, 809701.064,
23 GE1002 - | r 1,00 v | r v 1358203.392, 809395.347. ¢
24 GE1002 - | r 1.00 v C r v 1358342 789, 809383.998, ¢
25 GE1002 -~ || C 1.00 v | C v 1358364.506, 809219.784, ¢
25 GE1002 o |l | - 1.00 v | [l v 1358227.613, B09217.807, ¢

Use the Project Manager —-Entity Type Luminaire, to Change

Visibility(On/0Off), CalcPts status(On/Off), Visibility of

Values Only (On/0Off), & Visibility of the Isolines(On/Off) for

each individual entity type. A very powerful tool.
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Velling Luminance
\

Red > Path of Veiling
Luminance(Disability Glare)

h
from the luminaire to the i‘
observers eye.

- Observers line
of sight looking at the
Veiling Luminance point /’/
value(Lv) to be |
calculated on the
pavement surface.



Luminance

Red - Path of Luminance
from the luminaire to the (7 Sy
observers eye.

- Observers line ~x
of sight looking at the
Luminance point value
to be calculated on the
pavement surface.
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llluminance / Luminance / Max Velling
Luminance Comparisons

If you Increase the MH:
1.) Average llluminance Values - Decrease BAD (l.e. 1.6Ftc to 1.3Ftc)
2.) Uniformity Values - Decrease
3.) Max Veiling Luminance Ratio Values - Decrease

If you Decrease the Spacing:
1.) Average llluminance Values - Increase
2.) Uniformity Values - Decrease
3.) Max Veiling Luminance Ratio Values - Decrease

If you Increase the Luminaire Lumens:
1.) Average lluminance Values - Increase
2.) Uniformity Values - Remain Constant
3.) Max Veiling Luminance Ratio Values - Remain Constant

47



Placing Luminance and Velling Luminance Grids

1)

2)

3)

4)

S)

6)

Place both Luminance and Veiling Luminance Grids in
the same locations using the Roadway Luminance Grid
in AGI32.

Place the grid parallel to the direction of travel. Grid
points 1 & 2 define the direction of travel.

Place the grid width so it includes the widest section of
roadway traveling in the same direction. Include all
pedestrian features in this calculation if they were
Included in the illuminance calculations.

Place the first grid point on the right edge line of the start
of the design area. Place the second point downstream
(direction of travel) on the right edge line of the end of
the design area. Place the third point at the left edge of
the design area (in the direction of traffic).

Evaluate the results from each set of grids
Independently.

Follow steps 1-5 for all directions of travel including the
minor approaches. 48



Placing Luminance and Veiling Luminance Grids - continued

7)

8)

Review the concepts shown in section 1. Veiling
Luminance calculations are only valid when the
272 foot tangent area exists before the
beginning of the design area.

There should be at least 200 feet of tangent
design area after the 272 feet of Velling
Luminance observer approach area. Do not
calculate Velling Luminance if there is not 472
feet (or greater) of tangent length, except the
minor leg approach to a “T” intersection.
Calculate the minor leg of a “T” intersection if
there is 272 feet of Velling Luminance observer

approach area prior to the intersection. 19



% Roadway Luminance & Velling Luminance Grids

Calculation Points - Roadway Luminance - 3 Pt. Grid

Gerneral Uk
Label 0Id Bishop Road

Drescription ||:II|:| Bizhop Road %eiling Luminance ME green
Foint Spacing: Along Road ACIOsE Hu:uad@ Ft Text Size |1 5 LEin
Center Grid: ¢ Along Foad — ¢ Acmoss Boad/  BotRDirections ¢ MNone

R-Table ( |F!2 [9iffuse And Spe (L Q0=007 — j Actual LY alue ||:|_|:|? Highlight...
Include: luminance Gric@eiling Luminance Grd [Lv] | “izibility Level Grd [STY)

Cancel

] lzolines. .
Obzereer

f |ES [Dynamic Relative To Paints In Grid] . Offsets .

I CIE [Static Belative Ta Grd &nd Curb-line]; &= | * [ Foadwidth] | o |

. - : : Hoadway
FMumerical snalysiz _ Dlspljay o Luminancea
'-.-'er.age . | Huml:.-e_r af F'u:ulnts: Decimal = Coalar |7 3 Pt Grid
A axirnumn and Minimum T Coefficient of Variance | =~ Sl
[ MaximumMinirnum Ratio | Long. Uniformity B atio ark. Foint=
elative Threzhold Increment [Lyw Gnd Only) ;
@aﬂimum Lw/Ldsg B atio [Lyw Grid Only] Labeling... |
Grid %
Z-Coord: Start Of Boad ||:|7 End Of Road ||:|7

Use the settings as shown above.

Place grid points 1 and 2 parallel to the directions of travel. Place the 3rd grid point
perpendicular to the direction of travel to encompass the appropriate width.

50



Setting Isolines

Isoline Yalues
[ D aylight Factor W
f Yeling Luminance T Wigihilty Level
LD; GR/UGA | Luminance
NMyminance; [ Extance
v Isnl'hes For luminance Yalugs
Line width |1_ Ft [0 =Pl
¥ Labellsolines: Icement [1pp Ft
TextSize |1 Ft
WYalue Yalue WYalue
[Fc) Colar (Fe) Colar [Fc) Color
O v =i
TN NERN (]
EHN  EE =
053 | | ] [
Clear Yalues

Ok

Cancel

Help

>

You can set isoline values to whatever
you want.

Set separate values for llluminance,
Luminance and Veiling Luminance.

You can modify the color of the isoline
by double clicking on the colored
rectangle.

lluminance Isolines are great for
helping to solve uniformity problems. A
low minimum light level is usually the
cause of poor uniformity. (Uniformity =
Avg Ftc / Minimum Ftc) Figure out
what the minimum light level is and set
a couple of isoline values slightly above
that value. Then adjust your luminaire
locations to increase the minimum
value in that particular area.
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*

f D aplight Factar ]
f YWeiling Luminarce T Yigibility Lesvel
[ GR/UGR 1 Luminance
Hluminance T E sitance
Iight MNuminance Yalues
Bpplv Highlight Color Ta; Foreqground
ckground
M au/Min Walues
Color
[ Mawimum -
[ Minirmum -
Yalue Ranges
R ange Calor
= To<= |n2 T
w >=lpz2m Te<= |og e
V >=Jogm  Te<= [12 [
W >= N2 Te<= [1p [
| e | Tac<= | |
Clear Yalues...

Ok

= Highlighted Values

You can set Highlight Values to
whatever you want.

Set separate values for
llluminance, Luminance and
Veiling Luminance.

The colors can be changed by
double clicking on the colored
rectangle.

llluminance Highlight Values
are great for colorizing trouble
areas or hot spots in your
design.

Specified ranges refer to the
Light Level(Ftc) values that you
wish to separate by color.
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1)
2)
3)
4)

5.)

o Statistical Area

Calculation Points - Statistical Area

General . —
Lt ok

|K.gith's Minar T

(i Cancel
Description | east of |5 and north of lebree 1/5 on lebree
Surnrmarize Project |ﬂ|| Projects j w

Yaluez Tepe To Summanze:; minance  { Exitance ¢ Glare Rating

" Luminance T Veiing Luminance © UGR

merical Analysiz Labeling - Include:

v A\erage v Label
( v b dmimum and Minimun v Diezcription
W phverageMinimum Fatio [ Praoject Mame
[ MaximumMinimum B atio [ Summarize Project
[ Mumber OF Pairts v “Yalues Type
v Mumerical snalysis

Farit Text Size
Arial Change... 10 Ft

Select Icon and draw a box around the calculated values that you wish to analyze.
Enter Label

Select Values to Summatrize (lluminance, Luminance or Veiling Luminance)

For llluminance - Select Average, Maximum and Minimum, Average/Minimum Ratio
For Luminance - Select Average

For Veiling Luminance - Select Maximum and Minimum

If you would like the values displayed in the design file Select Options under “Labeling-
Include” and change the text size to 10. 53



Statistical Summary & e

4 Drg W
Project [Right-Click For Menu, Some Menu ltems Are Mot Available Until vou Sel z]. Al+Click To Load Multiple Projects) =
Load Mame Imparted / Freeze uij Lock Colar By \ Calar Summary _
b Interzection [nterchange br_CAD Sl ( | L] L] £+ Entity " Project ) - |90 Ea
Vv WSDOT llumination Design N\ T ] [ & Enlity Project /' - | 15-L.3C.2-54
\ Help
Apply
2 | | ﬂ Map...
Entity Type Modifications [Current Seszion)
IStatistical&rea Ll Total Entities Loaded |2 Froperties | Entitiez Qg
Entitiez [Right-Click For Menu, Some Menu ltems Are Mot Available Lntl o LEkaumslad)
e ——
Label ft Lock Linetis =1 tus Color Reference Point
[ v W ~| 1357645 522 B09621.742 0
test old bishop statistical area | | [Iv [Iv -| 1357820687, 809202.221, O

This is the
—_—

statistical
summary
display

N~

F.eith's minor T Lum-

IES

Lurminance WWalues
ICd. A5g. k4.1

IES Observer
Soverage=1_05

kA a=imunn=1.12
FAinirnmum=0._37
SergLhdin=1.02

K. =itlh's mior T_ L w-IES
“Yeilimg Luminance
Cd. ASqg.bkd.]

IES Ob=erwer
Sorerage=0. 00

kA @=irnurn=0.00
FAinirmurn=0. 00

gl in=d o

kM a=L R atio=0_00

Stat Asreas

t==t old bizhop
=tatiztical area
Huminance “walues[F =]
Loeverage=1.12

kA a=irmum=2.2
FAininmum=0.3
AergLhdin=2.932

MM ax tdin=7".233

E.=ith's Finor T
Huminance “Walues[F =]
Soererage=1.E5

kA ax=irmnurnn=2. 4
FAinirmumm=0. 4

Aerglhdin=4a.132

This term is a carry over from earlier AGI
Program versions (see Pragram
Manager).

Decide which Calculation Points,
Luminaire or Statistical Area Values you
wish to view (or to not view).

Just left click on the check box to make
your choice.
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£ Project Manager

A

Project Manager
Project [Right-Click For Menu, Some Menu ltems Are Mot Available Untilou Select Bow(z). Al+Click To Load Multiple Projects]

Load M ame Irnported Freeze [ff Lock, Calor By Calar Summarny 1
3 Intersection |nterchange bra_CAD b ] I [ & Entty " Project -13.0 Cancel
v WSDOT llumingtion Design | I | @ Entity (" Project -|15-L,3-C.2-54

Help

bR

ks

Apply
4 | I ﬂ fap...
Entity Tupe Modifizations [Curent Seszion]
ﬂ Total Entities Loaded |3 Properties {4 Entities {p
Luminaire ©ome Men Ibems Are Net Available Untl You Select Rows(z])
Statisticaltrea - - - - . .
LLLLL Obsz Desc (ff Lock, Wiz Pts\iz Ptsiewm lzoVis |zoigw Lriviz Sum Label Color
B |CalcPts old bishop road L] I | v Al ~|Iv &l ~Iv Iv 35000 -
CalcPts 1 lebree 145 13t try [ | 7 | Al - &l 1 I -
F.eiths Minar T CalcPts_2 Keith's minor T east |l C |73 W Al -|[v All -V v -

Use the project manager to turn On/Off Calc Points, Luminaires,
Statistical Areas, Imported file Elements, etc.. Create multiple
projects to decrease calculation time, and much more.

Just Left Click on any line heading to make your choice. Read
the help menu for in depth discussion of all the features of
Project Manager
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Printing
If you would like a print out of all the technical information in the file go
to File - Print Text and select the information you would like to see.

Print Text E|

- Output To =
+ Printer g
i File: Filename I e Cancel

[ Banner Help

= AG|32| il T Print Setup...
- “lighfing sofhware e

LAl 1] s MCre MR, O com
i by Lt fnsbon Eanner
sl b ey 2 U e b

[ Title Page

o

Aligrment: = LeftJustify £ Center

Fetrieve Save
- Contents

Summary Type Summary Type
[v skr/lob File Information | Room Summary: (¢ Bazic { Detaled
v Lurdinaire Definitions: @Basic " Detailed Dbject Summarny: * Basic ( Detailed
inaire Locations v Fotatistical Area Summar: (¢ Bazic { Detaled
wpanded Luminaire Locations LPO A LR Area Surnmary: {« Basic { Detailed

[ Numeric Surimary: @Easic {" Detailed

Select Al Clear All Al Basic All Detailed | 56




Printing Cont...

Print
Where
Device Mame  |\WDOTHOWDOTMO01\MO-2D8-4P3200C-PS

Paper Size |Letter, 85 11 in.
Actual Print Size 18163 « 10,663 in.
Orientatian |F'-:|rtrait

Output Ta |Ne|:|4:

o Color € Black and white
Ywhat
View Mame  fyiey 1 LJ

Yiew Type  © Digplay € Esxtents O Limits & window

td arginz [inch)

aser— L v

37— P [2a727— ;
Scale i Special Formaking
* Uszer Defined Scale v Center Imag

pages = 1. Dgactivates

Scale: 1inch |40 Ft. : Margins.

" Scale To Fit Actual Page Size | @ Orly applieNif rurber of

1 Specify Window. ..

Select specify button to use mouse —& |isiDs

to draw around view on screen

B
Ok
Cancel
Help

Print Prewview. .

Mumber OFf

Fagesz That
Wil Be
Frinted:

1

Printing in AGI works like any other
windows program except for the
Window and Scale Options.

Window-> After selecting the window
option you need to specify a
window around what part of the
drawing you wish to print.

Scale - When using the User Defined
Scale make sure to watch the
number of pages to be printed.

.........

Scale

S e 1

| Specify Window. . I ‘

Window Coordinates
=, Y z

First Comer:  [1357444 209743 |0 Cancel

(" ScaleT

Scale: 1 in

Other Comer: 11357611 |809575.__|0 Help
nal GEW D

. e 57




Documentation

See Example 1

1.) Include a Graphical Print of all design areas with calculation
points. Make the print legible and scaleable.

2.) Clearly indicate all calculated values and exactly where they
came from.

3.) Clearly explain any unusual design areas.

4.) Include Average llluminance, Minimum llluminance, Average
llluminance / Minimum llluminance Ratio and Max Veiling
Luminance Ratios for each design area and direction of
travel.

5.) Cleatrly list all photometric files, luminaire definitions and their
characteristics.
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Frr :";-_-fr'é-;_f o _ Excellence in |llumination
I .;_1',' > Engineering Software
: since 1984

Ilghtlng SOﬁWG re www.agi32.com
by Lighting Analysts

Samehe DoTvr COpASIG 2000 Lighting Aol . |

User and Job File Information

User Information

Keith Calais — o
WSDOT : Iightingj&ﬁm\;% W, agiaZ.cor
310 Ma ple Park Ave SE T
Voice Number : 360-705-6986 oo st

Fax Number : 360-705-6826 P’ woreasm

Email Address : calaisk@wsdot.wa.gov e R

Job File Information Nodted®y m
Filename : Example 1 - Completed.A32 et 12

Location : C:\calaisk\Class Stuff\agi class\Class Examples\ Ikmaton:

Created By : Keith Calais

Created Date : 1/11/2007 11:01:26 AM

Created Version : 1.92.8

Modified By : Keith Calais

Modified Date : 1/14/2007 12:29:21 PM

Modified Version : 1.92.8

Total Time (Hrs) : 1.23

Description :

Information :



| <
} hghhngbsgﬂw%e
y Lighting Analysts

Excellence in Hlumination
Engineering Software
since 1984

www.agid2.com

Luminaire Definition(s)

GE451002

State Standard-Type llI-Med Cut Off, HPS, Flat Glass d

Filename =

Lumens per Lamp =

Number of Lamps =

Lamp Lumen Depreciation (LLD) =
Lamp Dirt Depreciation (LDD) =
Ballast Factor (BF) =

Total Light Loss Factor (LLDxLDDxBF) =
Luminaire Watts =

Total Watts =

Luminaire Effective Projected Area =
Total Effective Projected Area =
Normal Mode Symbol =

Normal Mode Symbol Scaling =
Render Mode Symbol =

Render Mode Symbol Scaling =
Housing Color =

Luminous Color =

Arrangement =

Arm Length =

Offset =

Pole Mounted

GE451002.IES

51000

1

0.62

1

1

0.620

468

468

0 Sq.Ft

0 Sq.Ft.

1200X300 mm DOWN
(X= .33 Y= 1.016 Z= 1.016)
1200X300 mm DOWN
(X= .33 Y= 1.016 Z= 1)
(R= 51 G= 51 B= 51)
(R= 255 G= 255 B= 255)
SINGLE

17.5

0
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'.'_; -:-j_.'_;.'-_“_’ — Excellence in lllumination
- ol Engineering Software
¢ since 1984

||gh1|ng soﬁware www.agid2.com
by Lighting Analysts
aainpie Darnst copyright 2008 Lighling Ancias, Inc.

Luminaire Location(s)

Luminaire Locations
Project Name : WSDOT Illumination Design
Coordinates in Feet

Seq. Aiming Point

No. Label X i Z Orient Tilt Roll Spin X " Z
2 GE451002 1356220.87810799.49440 270 0 0 0 1356220.87810799.49440
1 GE451002 1355979.69810810.58940 270 0 0 0 1355979.69310810.58940

Summary By Label
Project Name : WSDOT lllumination Design

Label
GE451002

Off Total
0 2

=3
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Status
On
On
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by Lighting Analysts

Excellence in lllumination
Engineering Software
since 1984

www.agid2.com

_ sampie bummer copyright 2006 Lighting Analysts. Ine.

Statistical Area(s)

SB Off Ramp

Southbound Off Ramp From Mainline
Project. WSDOT lllumination Design
llluminance Values (Fc)

Average = 1.06
Maximum = 3.07
Minimum = 0.31
Avg/Min = a7
Max/Min = 9.9
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WAN License Manager

1.) There are 25 Concurrent Licenses
avallable in a statewide license pool.

2.) There is no limit to the number of people
that can have the AGI32 Software.

3.) There will also be 2 Individual User
Licenses avalilable for computers that do
not have access to the network.

4.) If you are experiencing problems with the
Network contact HQ Help Desk @ (360)705-7050.
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License check-out / check-In

elp 1
& Roadway Optiizer... L :[’I'E_ @ @ @ @ Hes !

| Foadway Eskimtor, ..
w = | COLOR | width 3 Ft

Measure
= ent O Tilk O Foll 0 Spin

By~ || Units: FijInch -Fc | S

.5 Ortho Mode On
! =

i fo

| —*- Gnap To On
Swskemn Setkings. ..

Fé&

Textures. .
Translate Crigin
Digitizer...

Cuskomize. .,

Metwork License Check InfOut

Lizenze Statuz

Y'ou are currently uzing a connected nebwiork icense, Click Ok

® to check out a icensze and operate as a standalone. Cancel
Help

Restore Toolbars

Quick Commands

Update User Information. ..
Check For Software Updates. ..
Software Update Scheduler. .

Metwork License

Create Instabase File...

Mebwork License Check InfOut, .,
Me ; o,

Network | icense Check InfOut

A

] You have successfully checked auk a netwark license. This installation will now operate as a standalone For [ 300 dayis), Please
[ remember to check the license back in the next time you connect to the server, Thank waoul

3 C= 64
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License check-out / check-in

1) You will receive this message each time you use AGI132 on your PC. When you are on network,
check it back in.

AGI32 Metwork License Status

' You are currently using a checked out netwark license that will expire in 300 davi(s), Would vou like to check in the license at this time
. {vwou must be connected ko wour network, server)?

1

o |

i

i~ Licenze Status-
® You are curently using a checked out netwark license. Click

0Ok ta check the licenze back in.

MNetwork License Check InfOut

E The checked out license has been successfully checked in, This installétion is now operating on a connecked netwark license, Thank,
"

3 &)
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Customizing and Creating Tool Bars
Modify Existing Tool Bar

Tonibars | rodle | options | 1.) Right click anywhere on the Tool Bar.

New... 2.) Go to Customizing at the bottom of the
menu. The Customize window will

[v DrameinoErtity
[+ Main
V¥ Luminaire A

¥ CalcPts — appear.
[V Ohject — : . .
Fgﬂﬁé?ng 3.) The Customize Window must be open in
¥ Projsct = Reset order to make any changes to an
ks T existing or created tool bar.
Shoisi -] 4)) If you want to create a new Tool Bar,
select new and this window will appear.
B New Toolbar |
Remove Tool 2 Hold the cursor over the tool icon, press ;T'Z:ﬁm”
the left mouse button and drag it off to the side. & s
Copy Tool to Another Bar SHold down the CTL+ALTKeys | [& | s |

and drag the tool to the new tool bar.
To Replace a Tool - Go to the down arrow at the end of the tool bar and select
the tool you wish to replace.
Reset a Tool Bar - Use the Customize Window above. Select the Tool Bar and
press reset. 66




AGI32 Contacts

Tech Support from Lighting Analysts in Littleton, CO

To obtain technical support for the AGi32 product

First - Flease consultthe AGIZE Help system.
Second - See our anline forums available from the Help menu, “0n the ek - Forums”
Third - Use one of the following support avenues:

user number:
North America (USA and Canada): i

User's with cument SupportPlus annual maintenance plan:

Telephone suppart (please have your user idertficaion number ready’): 30 972 28587

Fax support: 203 5972 2251
Email: helpi@agii2.com

e a3 com WSDOT Internal Support
(All support questions need to be routed through the HQ Help Desk (360)705-7050)
Keith Calais
calaisk@wsdot.wa.gov Ph: (360)705-6986
Fax: (360)705-6826
Terry Thayer
Ph: (360)705-7290
Fax: (360)705-6826

Computer Number (Shared Files)
*Keith Calais
*Terry Thayer

Go to Start/Search/PrintersComputersPeople/Computer on the network/ (ex:
). 67




Example 1 — Practice Using AGI32

Open new file.  Name File: Example 1.A32
Import File: example 1.dxf #

eRoadway Design Class — Highways with full access control
Pedestrian Area Classification - Low
Design for: 1.) Average llluminance of *0.6 Ftc,
2.) Uniformity(Avg./Min llluminance) <=*4:1
3.) Max Veiling Luminance Ratio (Max Velling
Luminance / Avg. Luminance) <=*0.3:1

Note: * Design Values are from the Light Level and
Uniformity Ratio Chart, Figure 840-25, Page 840-41 of
the November 2006 Design Manual, Chapter 840.
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Example 1
File: Example 1 - File Imported.A32

M
e U
e —

1500+00 | | | | 1505+00

115400 . ‘ { 120+00 bR RAKP

—_
e ———ES L
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Example 1
File: Example 1 - Required Design Area Layout.A32

Beginning of Wide Line
L 200' N //_
115+00
—_—
P i o S,

1500+00 ‘ ‘ ‘ . 1505+00

115400 ‘ 120+00_BR RAMP

Required Levels

Highways with Full Access Control - Main Line
Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <=4:1

Maximum Veiling Luminance Ratio - <=0.3:1
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Example 1

Calculation Points Layout

Required Levels

Highway With Full Access Control - Main Line
Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <=4:1

Maximum Veiling Luminance Ratio - <=0.3:1

—
% x

1505+00

120T00 BR.RANP
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Example 1

Statistical Area Layout

}i Required Levels

Highway With Full Access Control - Main Line
Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <=4:1

Maximum Veiling Luminance Ratio - <=0.3:1

B0 o
> O S e
1500+00 - _ , . . 1505+00
’ / 4 { < 120400
< 115400 o . : ' 1= BR RAMP
SB Off Ramp

Southbound Off Ramp From Main Line
llluminance Values(Fc)

Average =0.00

Maximum =0.00

Minimum =0.00

Avg/Min Ratio=0.00
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Example 1

=
:p.::. e Veiling Luminance Grids Layout

Required Levels

Highway With Full Access Gontrol - Main Line
Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <=4:1

Maximum Veiling Luminance Ratio - <=0.3:1

1500400 | | | . 1505+00

120+00
G G G SR 1N
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Example 1

Required Levels

1st try on Luminaire Placement

Highway With Full Access Gontrol - Main Line

Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <=4:1

Maximum Veiling Luminance Ratio - <=0.3:1

e BRI e
\M?;zz';.z.i.ff’fffi”“’"""'““”w“

1505+00

120+00 BR RAMP

SB Off Ramp

Southbound Off Ramp From Main Line
llluminance Values(Fc)

Average =0.67

Maximum =1.99

Minimum =0.23

Avg/Min Ratio=2.91

Main Line
Veiling Luminance Ratio = 0.42

Ramp
Veiling Luminance Ratio = 0.30

74



Example

Completed

Required Levels

1

Highway With Full Access Gontrol - Main Line

Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <=4:1

Maximum Veiling Luminance Ratio - <=0.3:1

115100 -

1505+00

120T00 BR.RAMP

SB Off Ramp

Southbound Off Ramp From Mainline
llluminance Values(Fc)

Average =1.06

Maximum =3.07

Minimum =0.31

Avg/Min Ratio=3.42

Main Line
Veiling Luminance Ratio = 0.25

Ramp
Veiling Luminance Ratio = 0.22
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Example 2 — Practice Using AGI32

Open new file. Name file: Example 2.A32
Import file: example 2.dxf B

eRoadway Design Class — Highway with Full Access Control
Pedestrian Area Classification - Low

Design for: 1.) Average llluminance of *0.6 Ftc,
2.) Uniformity(Avg./Min llluminance) <= *4.0:1
3.) Max Veiling Luminance Ratio (Max Veiling
Luminance / Avg. Luminance) <=*0.3:1

Note: * Design Values are from the Light Level and
Uniformity Ratio Chart, Figure 840-25, Page 840-41 of
the November 2006 Design Manual.
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Example 2
File: Example 2 - File Imported.A32

LLLLLL

1515500
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Example 2
File: Example 2 — Required Design Area Layout.A32

=
on
puc' o

N
ard
()]
(e

J

Point of 10ft Ramp Width 200

Required Levels

Highways With Full Access Control - Main Line
Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <=4:1

Maximum Veiling Luminance Ratio - <=0.3:1
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Example 2

Calculation Points Layout

Required Levels

Highways with Full Acces Control - Main Line
Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <= 4:1

Maximum Veiling Luminance Ratio - <=0.3:1
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Example 2

Statistical Area Layout
:::.i Required Levels

Highways with Full Acces Control - Main Line
Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <= 4:1

Maximum Veiling Luminance Ratio - <=0.3:1

NB On Ramp

Northbound On Ramp to Main Line
llluminance Values(Fc)

Average =0.00

Maximum =0.00

Minimum =0.00

Avg/Min Ratio=0.00
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Example 2

Veiling Luminance Grids Layout

Required Levels

Highways with Full Acces Control - Main Line
Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <= 4:1

Maximum Veiling Luminance Ratio - <=0.3:1

NB On Ramp

Northbound On Ramp to Main Line

llluminance Values(Fc)
Average =0.00
Maximum =0.00
Minimum =0.00
Avg/Min Ratio=0.00
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Example 2

1st fry on Luminaire Placement

Required Levels

Highways with Full Acces Control - Main Line
Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <= 4:1

Maximum Veiling Luminance Ratio - <=0.3:1

NB On Ramp

Northbound On Ramp to Main Line

llluminance Values(Fc)
Average =0.74
Maximum =2.17
Minimum =0.26
Avg/Min Ratio=2.85

Main Line
Veiling Luminance Ratio = 0.29

Ramp
Veiling Luminance Ratio = 0.22
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Example 2

Completed

Required Levels

Highways with Full Acces Control - Main Line
Minimum Average Light Level - 0.6fc
Maximum Uniformity Ratio - <= 4:1

Maximum Veiling Luminance Ratio - <=0.3:1

NB On Ramp

Northbound On Ramp to Main Line
llluminance Values(Fc)

Average =0.77

Maximum =2.81

Minimum =0.26

Avg/Min Ratio=2.96

Main Line
Veiling Luminance Ratio = 0.27

Ramp
Veiling Luminance Ratio = 0.21
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Example 3 — Practice Using AGI32

Open new file. Name File: Example 3.A32
Import file: example 3.dxf #

eRoadway Design Class - Principal Arterial

Pedestrian Area Classification - Low
Design for: 1.) Average llluminance of *0.6 Ftc mainline
*0.9 ftc Intersection
2.) Uniformity(Avg./Min llluminance) <= *3.0:1
3.) Max Veiling Luminance Ratio (Max Veiling
Luminance / Avg. Luminance) <=*0.3:1

Note: * Design Values are from the Light Level and
Uniformity Ratio Chart, Figure 840-25, Page 840-41 of
the November 2006 Design Manual.
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Example 3

File Imported
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¥ Example 3

— Required Design Area Layout

/fEnd of Continuous Lighting

End of Continuous LightiF\g

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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Example 3

Calculation Points Layout - Intersection

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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Example 3

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1

%
/

Calculation Points Layout - East Leg

SNLODT R gy il
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Example 3

Calculation Points Layout - North Leg

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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Example 3

Calculation Points Layout - West Leg

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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Example 3

Calculation Points Layout - South Leg

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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Example 3

Statistical Area Layout - Intersection

Intersection

llluminance Values(Fc)
Average =0.00
Maximum =0.00
Minimum =0.00
Avg/Min Ratio=0.00

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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Example 3

Statistical Area Layout - East Leg

Intersection East Leqg

lNuminance Values(Fc)
Average =0.00
Meaximum =0.00
Minimum =0.00
Avg/Min Ratio=0.00

lurninance Values(Fc)
Average =0.00
Maximum =0.00
Minimurm =0.00
Avg/Min Ratio=0.00

Required Levels
Continuous lllumination
Minimum Average Light Level =
Principal Arterial Main Line = 0.6fc =
Intersection = 0.9fc S&NES

Pedestrian Level = Low ==
Maximum Uniformity Ratio <= 3:1 ==
Maximum Veiling llluminance Ratio <=0.3:1 Y
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Example 3

Statistical Area Layout - North Leg

Morth Leg

llluminance Values(Fc)
Average =0.00
Maximum =0.00
Minimum =0.00
Avg/Min Ratio=0.00

Intersection

East Leg

lNuminance Values(Fc)
Average =0.00
Meaximum =0.00
Minimum =0.00
Avg/Min Ratio=0.00

lurninance Values(Fc)
Average =0.00
Maximum =0.00
Minimum =0.00
Avg/Min Rato=0.00

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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ya Example 3

ot Statistical Area Layout - West Leg

MNorth Leg

llluminance Values(Fc)
Average =0.00
Maximum =0.00
Minimum =0.00
Avg/Min Ralio=0.00

Intersection East Leg

lNuminance Values(Fc)
Average =0.00
haximum =0.00
Minimum =0.00
Avg/Min Ratio=0.00

llurminance Values(Fc)
Average =0.00
Meximurm =0.00

Minirmum =0.00
Avg/Min Ratio=0.00

Wost Leg

llluminance Values(Fc)

Average =0.00
Maximum =0.00
Minimum =0.00
Avg/Min Ratio=0.00

Required Levels ==
Continuous lllumination =5
Minimum Average Light Level =
Principal Arterial Main Line = 0.6fc =
Intersection = 0.9fc &N

Pedestrian Level = Low —
Maximum Uniformity Ratio <= 3:1 ==
Maximum Veiling llluminance Ratio <=0.3:1 Y
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ya Example 3

e Statistical Area Layout - South Leg

MNorth Leg

llluminance Values(Fc)
Average =0.00
Maximum =0.00
Minimum =0.00
AvgMin Ratio=0.00

Intersection Cast Leg

llluminance Values(Fc)
Average =0.00
Maximum =0.00
Minimum =0.00
Avg/Min Ratio=0.00

llluminance Values(Fc)
Average =0.00
Maximum =0.00

Minimum =0.00
Avg/Min Ratio=0.00

Wast Leg

lluminance Values( Fc)
Average =0.00
Maxdmum =0.00
Minirmum =0.00
Avg/Min Ratio=0.00

South Leg

llluminance Values(Fc)
Average =0.00
Maximurm =0.00
Minimum =0.00
Avg/Min Ralio=0.00

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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ya Example 3

— Veiling Luminance Layout - Westbound

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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Example 3

Veiling Luminance Layout - Southbound

[eeait =
:

\

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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Example 3

Veiling Luminance Layout - Eastbound

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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Example 3

Veiling Luminance Layout - Northbound

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratic <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1
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¥ Example 3

— 1st try on Luminaire Placement - Intersection

Morth Leg

llluminance Values(Fc)
Average =0.07
Maximum =2.06
Minimum =0.00
Avg/Min Ratio=0.00

Intersection East Leg

lNuminance Values(Fc)
Average =2.14
Maximum =3 .38
Minimum =085
Avg/Min Ratio=3.29

lurninance Values(Fc)
Average =0.36
Maximum =3.18
Minimum =0.00
Avg/Min Rato=0.00

2 =
West Leg f
2
lluminance Values(Fc)
“»\ Average =0 08 Sauth Leg
Maimum =1.90 2 )
Minimum =0.00 £ ﬂum\nanc%%g\ues(f:c)
Avg/Min Ratio=0.00 Mva‘j(riarlﬂgui]z—‘i 2

Minimum =0.00
Avg/Min Ratio=000

Required Levels ——
Continuous lllumination &%
Minimum Average Light Level ;
Principal Arterial Main Line = 0.6fc

Intersection = 0.9fc 2
Pedestrian Level = Low
Maximum Uniformity Ratio <= 3:1
Maximum Veiling llluminance Ratio <=0.3:1

S
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¥ Example 3

— 1st try on Luminaire Placement - East Leg

Morth Leg

llluminance Values(Fc)
Average =0.07
Maximum =2.06
Minimum =0.00
Avg/Min Ratio=0.00

Intersection East Leg

lNuminance Values(Fc)
Average =2.14
Maximum =3 .38
Minimum =085
Avg/Min Ratio=3.29

lurninance Values(Fc)
Average =2.07
Maximum =3.51
Minimum =0.85
Avg/Min Ratio=2.44

I
il

e

2
West Leg 2
2

X lluminance Values(Fc)
\‘/\ Average =0 08

Maimum =1.90
Minimum =0.00
Avg/Min Ratio=0.00

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1

South Leg

llluminance Values(Fc)
Average =0.09
Maximum =1.80
Minimum =0.00
Avg/Min Ratio=000
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¥ Example 3

— 1st try on Luminaire Placement - North Leg

Morth Leg

llluminance Values(Fc)
Average =1.74
Maximum =3.40

Minimum =0.57
e —. wg/Min Ratio=3.05

—_— — TN
e L =

&

= Intersaction < oot Log
23325232\13'“%(%) el lluminance Values(Fo)
Maximum =3 44 i iz s 1 /:A\;ir_age :230;
Minimum =065 ISR o dmum =O =

. + Inimum =
AvaMin Rato=s &7 5 } Avg/Min Ratio=2.44
e S = = === === —————= o J
~ == = i : ——— —— =
N = — = e E = = e =

& =
West Leg £
2
lluminance Values(Fc)
“»\ Average =0 08 Sauth Leg
Maimum =1.90 2 )
Minimum =0.00 £ ﬂum\nanc%%g\ues(f:c)
Avg/Min Ratio=0.00 Mva‘j(riarlﬂgui]z—‘i 2

Minimum =0.00
Avg/Min Ratio=000

Required Levels >

Continuous lllumination ="

Minimum Average Light Level =

Principal Arterial Main Line = 0.6fc =
Intersection = 0.9fc P

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1 /

S
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ya Example 3

e 1st try on Luminaire Placement - West Leg

MNorth Leg

llluminance Values(Fc)
Average =1.74
Maximum =3.40

Minimum =0.57
- — = wgiMin Ratio=3.05

& ‘
= nersection = oot Log
L!\ufg:g;giz\églueswm e =it ¥ lllurminance Values(Fc)
MaXimUm =3 45 i e Average =2.07
Minimum =0 55 | SEn=ts Mﬁ%ur;nzzsasg
e e 5 ESS AvgIMin Ratio=2.44
i e ——— —==fF= =—== = = J K

7

lluminance Values( Fc)
Average =1.94

Maximum =3 .25 | lluminance ValuesiFc
Minimum =0 .47 \/E - Average =0.09 e
Avg/Min Ralio=3.28 =

wg/Min Ratio Maximum =1.80

Minimum =0.00
Avg/Min Ralio=0.00

South Leg

Required Levels ==
Continuous lllumination e
Minimum Average Light Level =
Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc
Pedestrian Level = Low
Maximum Uniformity Ratio <= 3:1
Maximum Veiling llluminance Ratio <=0.3:1 y

&
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Example 3

1st try on Luminaire Placement - South Leg

Morth Leg

llluminance Values(Fc)
Average =1.74
Maximum =3.40
Minimum =0.57
—r wg/Min Ratio=3.05

== = TN
uw& W =
‘\i‘{
o Intersection \ Easi Leg
M?gagi\ézlu%(%) = : lluminance Values(Fo)
ge =. | Average =2.07

Maximum =3 45
Minimum =087
Avg/Min Ratio=2.55

Maximum =3.51
Minimum =085
Avg/Min Ratio=2.44

= VAN

lluminance Values(Fc)
Average =1.54
Maximum =3.25
Minimum =0.47
Avg/Min Rafio=3 28

South Leg

llluminance Values(Fc)
Average =1.45
Maximum =3 46
Minimum =0.39
Avg/Min Ratio=3 72

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc 2

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1 y

S
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ya Example 3

2nd try on Luminaire Placement - Intersection
(Same as 1st try on Luminaire Placement - South Leg)

MNorth Leg

llluminance Yalues(Fa)
Average =1.74
Maximum =3.40
Minimum =0.57
i —— wg/Min Ratio=3.05

, =
el S =
@;\c | i
% ntersection N East Leg

llluminance Values(Fc)
Average =2.22
Maximum =3 45
Minimum =0.87
Avg/Min Ratio=2.55

llluminance Values(Fc)
Average =2.07
Maximum =3.51
Minimum =085
Avg/Min Ratio=2.44

= = e ———— ———— ==
L 4 = >
eg 3,
lluminance Values(Fc)
o Average =1 54 South Leg
Maximum =3.25 ‘
WinimUm 0 47 \/E lluminance Values( Fc)
: S Average =145
Avg/Min Ralio=3.28 i e
Minimum =0.39

AvgiMin Ratio=3 72

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc 2

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1 y

S
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Example 3

2nd try on Luminaire Placement - East Leg

Morth Leg

llluminance Values(Fc)
Average =1.74
Maximum =3.40
Minimum =0.567
wg/Min Ratio=3.05

3

>

Intersection

llluminance Values(Fc)
Average =2.22
Maximum =3 .45
Minimum =0.87
Avg/Min Ratio=2.55

lNuminance Values(Fc)
Average =1.54
Masdimurmn =3.25
Minimum =047
Avg/Min Raflo=3.28

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1

X East Leg

luminanece Valussi Fc)
Average =1.65
Maximum =3.30
Minimum =0.58
Avg/Min Ratio=2.84

South Leg

llluminance Values(Fc)
Average =1.45
Maximum =3 .48
Minimum =0.39
AvgiMin Ratio=3.72

S
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ya Example 3

—— 2nd try on Luminaire Placement - North Leg

MNorth Leg

lluminance Values(Fc)
Average =1.88
Maximum =3.47
Minimum =0.60
—r = Avg/Min Ratio=2.80

\‘ o — N—
/}/ == 5
# = =
o i
s Intersection b " East Leg
L\Jummaﬁce Values|Fc) isr=asys llurninance Valuest Fc)
nverage =2.21  AE Average =1.65
MlabflmuijSBM = s 5| Maximum =3.30
Aml/rhnﬂgm':; ; 72 o : e i) Minimum =0 58
vg/Min Ratio= Avg/Min Ratio=2.84
= === — === =
= == = —— = = == ———
== 2 7
? 2
Leg %
llluminance Yalues(Fc)
e Average =1 54 SounLeg

Maximum =3.25 llurminance Yalues(Fo

Minimum =0.47 \Y Average =1 45 {Fe)

Avgiiin Ratlo=3 .28 Maximum =3 48

Minimum =039

Avg/Min Ratio=3 72

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc .

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1

S
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Example 3

2nd try on Luminaire Placement - West Leg

MNorth Leg

lluminance Yaluesi Fc)
Average =1.68
Maximum =3.47
Minimum =0.60
Avg/Min Ratio=2.80

==
: S
X =

= i =

5 Intersecion == East Leg
ng?gagiz\;lues(ﬁ) = lurrinance Values(Fe)
Ma}(imgumi—s 44 3 e
Minimum =0 87 ,{ } T | mﬁ;%ﬂ:;sago
Avg/Min Ratio=2.54 2

Avg/Min Ratio=2.84

i

lluminance Valuesi Fc)
P Average =1 55
Mastimum =3.27
Minimum =0.566
Avg/Min Ralio=2.77

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1

Sauth Leg

llluminance Values(Fc)
Average =1.45
Maximum =3 .48
Minimum =0.39
Avg/Min Ratio=3.72

5
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¥ Example 3

2nd try on Luminaire Placement - South Leg

Morth Leg

llluminance Values(Fc)
Average =1.68
Maximurm =3.47
Minimum =0.60
Avg/Min Ratio=2.80

\ =
: s —
2 /V — T =

& =

= Intersection == oot Log
X\ag?gagi\égmeswm 1 uminance Valles(Fc)
g A 2 Average =1.85

= i ime == 32| 3
Minimum =080 £, SEE] m‘a}ymum =C:)35380
Avg/Min Ratio=275 = i S A\ﬂlmgm =0
vg/Min Rato=2.84

lluminance Values(Fc)
> Average =1.55

Maximum =3 .27
Minimum =0.566
Avg/Min Ratio=2.77

Required Levels

Continuous lllumination

Minimum Average Light Level

Principal Arterial Main Line = 0.6fc
Intersection = 0.9fc

Pedestrian Level = Low

Maximum Uniformity Ratio <= 3:1

Maximum Veiling llluminance Ratio <=0.3:1

South Leg

llluminance Values(Fc)
Average =1.25
Maximurm =3 .11
Minimum =0.46
Avg/Min Ratio=2 72
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Example 3

Completed - Ready to Export

.
N

Ry e = et
7 "-\"6'
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TEST

1.) Import the DXF files that are located in the Class folder.
2.) Determine Required lllumination areas in EACH file.

3.) Determine required Design Requirements for all
locations.

4.) Use 40 foot Mounting Height.

6.) Use ONLY the state Standard Luminaire.

7.) Use 16 foot Mast arm Length.

8.) Show that you have met all the State Lighting Standards
9.) Export Only the light standards back to DXF.

10.) Save the file as “Test-name”. (l.e. Test-Your Name)
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