Pavement Management

The Lucity pavement management modeling program is used to perform budget and
maintenance forecasting. This helps you determine when and where to perform
pavement rehabilitation, which rehabilitation techniques to use, and the ideal budget
needed to accomplish your maintenance goals. Here are two training work books to
help you go through this process.

e Workbook 1 — Explains and demonstrates the relationships between the Street
Segment, Pavement Subsegment, and Pavement Supersegment modules.
These are the three inventory modules required to complete a model run. Then,
this workbook focuses on setting up pavement standards to help predict
pavement condition over. Finally it goes into creating Field Inspection and
Pavement Maintenance records for the street subsegments. These are used to
determine the pavements’ current conditions and PCI values, which are also
required to complete the modeling process.

e Workbook 2 — This book is about the actual pavement models. It demonstrates
how to setup the Model Run parameters, run a model, view and interpret model
run results, export model run results, and view results in the Supersegments
module.
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Street Segments

The Street Segment module allows you to define each street segment from intersection
to intersection. These segments are then used to create subsegments and
supersegments. Throughout the Pavement Forecasting workbooks you'll notice that
Field Inspections and Model Runs are mentioned many times. Field inspections are
conducted on subsegments whereas model runs are conducted on supersegments. In
order to accurately forecast your pavement maintenance needs, segment, subsegment,
and supersegment records must all be created.

1. To view the segment records, open Transportation>>Street Master>>Segment
Network from the Lucity main menu.
2. Click GO to bypass the filter. The Segment Network module will open.

S|Q|& |7 -8B =@ Glx|els]s] afriv] o |@E°EEEE = -] =
SegmemtD  |[7E34
From Stieet | [I] |5 RACINE LN ModellD  |fag0
Toswest | [I| [3 TUCANALN Node2iD |[zen
Attributes ] Sub.fFieIdl Super!Con] Houtes] Pales ] Sighs ] Lights ] Traffic] Accidents] RO ] Structures] WDJPM] Custom] Comments]
Classification | || [ 2 [Collector Seament Lock | [ I~ aDTveme | [l 2990
Distiict Mame | [ [ 2 [District 2 Length W[ 214 ADT Date | [} [os/24/2007 = |
Section Name |I| [ 1 [sectiona User Length |I| ) Speed Limit |I| [ 5
Dwarer |I| |_1 |Cit_l,l # of Lanes |I| ’—2 Street Mumnber |I| ,7
Travel Direction |I| |_1 |Tw0-W'a5J Lane Length |I| ,7523 Black Mumber |I| ,w
City [T [FourTown MieMumber | [l 250 SegmentRec# | [ 1
Subdivision1 | [ [T |
Subdivision2 | I [ |
Left Right
L From Address |I| ’W R From Address |I| ’W
L To Address |I| ,W R To Address |I| ,W
Nw Shidrwidth | (Il 20 S/E Shidiwidth |l 1.0
Record 1 of 353 ‘iew Mode  |Ready...

3. Street segment records can input by hand or imported:
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Importing street segment records: Many users will not enter street segments by
hand due to the volume of information. With extensive segment networks, it is
easier for users to import data from a geodatabase.

Inputting street segment data by hand: If you choose not to import your data,
you can input it by hand. Additional details for this process are provided in the
online help guide. Since most users import their street segment data, we will not
go over a step-by-step example showing you how to add a segment record.
Instead, we’ll show you an example using an already created record and explain
its most important features and functions.



Header

The Segment Network header fields allow you to select streets from the street name list.
These streets are then linked to specific intersections. If you have imported your
segment network data, segment and node IDs associated with the streets in the
geodatabase will also be imported.

 Streetfiame 1[I |E RaNCH RO Segment D (7534
From Stieet | || |5 RACINE LN Nede1iD ||3810
To Strest [l |5 TUCANALN Mode 21D |[3811

Attributes

The Attributes tab allows you to record basic information about your street segments.
This can include the street segment’s district, section, owner, city, travel direction,
speed limit, length, block width, and number of lanes. Additionally, you can use the
Subdivision 1 and 2 fields to assist you with filtering for streets in specific parts of the
city or with creating subsets based on filters.

Attribtes ]Subx’FieId] Supen"Eon] Houtes] Poles ] Signs ] Lights ] Tlaffic] Accidents] RO ] Structures] WDHPM] Custom] Commentsl

Classiication | [J] [~ 2 [Collector Segment Lock | [I| T ADTWome | [l 2930
District Name | [I| [ 2 [Distict 2 Lenath W[ =14 40T Date | [)l05/24/2007 ~ |
SectionName | [I| [ 1 [Sectiona Userlength  |[Il] 2500 SpeedLimit ||| 5
Dwrer I [ # of Lanes T Swesthumber |[H]
Travel Direction IIl ’_‘I |Two-Wa_l,l Lane Length IIl |7523 Block Mumber IIl IW
City W7 o Town Miehumber | [I[T 250 SegmertRectt | [ 1
Subdivision 1 |[II [ |
Subdivision 2| ]| | |
Left Right
L From Address IIl Iw R From Address IIl ’W
L To Address |I| IW R ToAddress IIl ’W
N/ Shidewidt | (I 20 S/E Shidrwidth ||| 10

Sub/Field

This tab identifies subsegments associated with the street segment in this record.
Subsegments can be edited and split from here. In addition, this tab displays any field
inspections for the subsegment. This provides quick and easy access to the related
records.
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Segment Metwork - Mo Filter, [ZHEIEI

gla|& -7 |0 @S DSz Al r]p] 2w E e [Ee - =

StreetName | [J| [E RaNCH RD SegmentID |[7E34

From Stieet | [I] |5 RACINE LN Mode1ID  |[@810

Tosteet | [I| [3 TUCENA LN ModeziD |[3&nt
Attributes Supen"Con] Houtes] Pales ] Signe ] Lightz ] Traffic] Accidents] RO ] Structures] W’DJPM] Custom] Comments]

Subsegments

Start Station | End Station | Subzeg | Width | Pavement Type Text | Length | Starting Desc |
0o 1307 793441 2000 Asphalt 1307
130.7 261.4 7934-2 200 Asphalt 130.7
< I >
Figld Inspections for Subzeament Records
|nventory Date |nventory PCI Owerride PCI Owerride PC| Date tost Recent Insp.
05/24/2007 274 Ma
10/11/2007 26.0 Ma
05/23/2008 100.0 Yes
Record 1 of 353 View Mode  Ready...

Each time you add a new street segment to the Segment Network the system

automatically adds a subsegment of the same length to the system. You can then edit

and split subsegments to alter their length and other details.

1. To edit a subsegment, right click on the listing in the grid and select Edit Record.
The Street Subsegment dialog will appear.

Subsegments

Start Station

Starting Desc

End Station Subzeg Pavement Type Text
oo 130.7 73341 200 Asphal
1307 261.4 7334-2 20,0 Asphaly

Wigw Record

Edit Record

e Right click on the street diagram or Subseg # header and select Edit. You can

then make any changes needed in the Subsegment # dialog.

Notes:
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Street Subsegment

Length: 261.4

=
3 3
=t
u =
o <
(]
<1 1 . =1
o Subsegment #1 -
w w
\ Start Station
Subseq # 1
Length 1307 End Station 1307
Start Station 0.a Width 20.0
End Station 1307 —_—
Widdth 200 Pave Area [SY] 29044
Pavement Area 2304 Pavement Type |1_ |.~‘-‘«$phalt
Surface Code 1 —_—
Surface Type Asphatt Subsegment Code | 793441

Subsegment Code | 73341

| Cancel |

| Cloze |

e Asyou can see in the example above, you can edit the start and end stations,
width, pavement area, pavement type, and subsegment code. Click OK when
your updates are complete. The new values will appear in the Street
Subsegment dialog.

2. To split a subsegment, left click on the street diagram in the Street Subsegment
dialog. This will highlight the street. Then, right click and select Split.
e In the Split Subsegment dialog, indicate the number of subsegments into which
you would like the segment to be split. Then click OK.
o For our example, we’ll split this segment portion into two subsegments.

Notes:
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Street Subsegment [:| |§|E|

Length: 261.4

S RACINE LN
S TUCANA LN

Split Subsegment

Split this piece into how many subzegments?
Subseq # 1
Length 1307 2 Cancel
Start Station an
End Station 1307
ettt 200 =
Pavement Area 290.4 2904
Surface Code 1 1
Surface Type Azphalt Azphalt
Subszegment Code | 7934-1 7934-2

| Cloze |

o After the split, the screen will resemble the following. There are now two
subsegments of equal length, in addition to the third subsegment. To change the
length of any portion or alter other attributes, edit the record as explained before.

e Note that if there are historical Field Inspections for the subsegment they will only
be associated with the original street subsegment, not with the new portion.

Street Subsegment E| |§|E|

Length: 261.4

Z 3
w 2
= S
] 1 2 3 2
L] [
Subseg # 1 2 3

Lencgth E5.4 653 1307

Start Station 0o 654 1307

End Station ES .4 1307 261 4

ihictth 200 200 200

Pavement Area 1423 1431 290.4

Surface Code 1 1 1

Surface Type Asphatt Azphalt Azphalt

Subsegment Code | 7935341 7934-2 7934-3

Save | Close
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Toolkit Function

The Toolkit is used to attach subsegments to existing supersegments or create new
supersegments. To explain how this works, we’ll go over a step-by-step example. Note
that these Toolkit options also appear in the Subsegments module. You'll follow these
same steps listed below to create a supersegment from a subsegment or attach a
subsegment to an existing supersegment.

1. Click the ﬂ button at the top of the module toolbar. The Toolkit dialog will appear.
e Two options are available to attach subsegments to existing supersegments:

0 You can attach the current subsegment record to an existing
supersegment if it is not currently attached to another supersegment.

0 You can attach all subsegments in the current filtered set to an existing
supersegment. Currently attached subsegments will be excluded from the
new supersegment.

e Two additional options are available to create new supersegments:

0 You can create a new supersegment that will include all records in the
current filtered set. This new supersegment will include all currently
unattached subsegments.

0 You can create new supersegments for each unattached subsegment. No
prompts will be given with this toolkit option. The system will use the
Subsegment ID for the Supersegment’s ID. For the description, the
system will concatenate the Street Name, From, and To streets.

= Toolkit g|
Attach current record o Supersegrment

Aftach Subzegments in filterzet to Supersegment

Create Supersegment fram current filkerset Cloze
Create Supersegments far all unattached Subzegments

idblock Collizion Diagram

2. To attach records to an existing supersegment, select either “Attach current record
to Supersegment” or “Attach Subsegments in filterset to Supersegment” from the
Toolkit dialog. Then click Execute. The Select Supersegment dialog will appear.

e This dialog will list all available supersegments. You'll see the supersegment ID,
a description of its location, its length, and group ID.
e Highlight a supersegment in the list and click Select.
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A Select Supersegment

Superseqg ID.a Description Length Group ID -~ | Select |

202 EB Zantan, Off Hi 3 —

5101 Yalencia, virgin, Mul 1570.1 H-56 Close

=102 YValencia, Agritopia, © 10757 GH-246

=103 Yirginia, Agritopia a318.5 GE-5223

=104 Tamarizk, Craftaman, 9624 HD-5654

=105 Hobart, James 18161 H=-535

=-106 Camellia, Mulbetry, I 9063 ChIC-2564

=112 Hobart, Church, Tama 12922 HCT-4764

=113 Summerzet, Church, 11693 SCM-323

B557-1 S HIGLEY RD,ERAM E55.0

1486-1 = GREEMFIELD RED,E 2123

10771 S PARKCREZT ST,E B985

4049-1 E CALLE DEL MORTE Y77

3959-1 S PARKCREZT ST,E 2691

1079-1 S PARKCREST ST,E 1747

25011 EHWMOX RD E JASPE 977 9

4078-1 S KEMDRA ST, E JAZ 451 4 hl

e The supersegment you choose will appear in the Supersegments/Construction
Tab. Double-click on the listing in the grid to view the record in the
Supersegments module.

Supersegment

Superzeg D | Diescription | Length | Area | Clazzification Text
5015 202 EB Santan, Off Higley EB 393.2 58589 Residential
7I34-2 E R&MCH RD, 5 RACIME LM... 1307 000 Collector

3. To create a new supersegment, select either “Create supersegment from current
filterset” or “Create supersegments for all unattached subsegments” from the Toolkit
dialog. Then click Execute.

e If any of your subsegments are currently attached to supersegments, you'll
receive the following prompt informing you that those records will be excluded
from the creation of a new supersegment. Select Yes to continue.

? y  Atleast one record in the filtered set is already linked to a supersegment. Thosze records will be exduded from this creation.
\-/

Do you wish to continue?

e You'll need to enter a unique ID and description for your new supersegment if the
“Create supersegment from current filterset” option was selected.
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Unique ID and Description E]

Enter Unique |0 and Description

Unique D | |

Drescription | |

s | Cancel |

e The newly created supersegment(s) can then be located in the Supersegments
module. Later in this workbook, we’ll discuss supersegments in greater detail.

Street Subsegments

As discussed above, subsegments are created in the Subsegment module each time a
record is added to the Street Segment module. Subsegments are not created in this
module. Instead, they inherit their properties from the original segment. You can,
however, edit the subsegment records to suit your needs.

1. To access the Subsegments module, select Transportation>>Pavement

Manager>>Subsegments from the Lucity main menu.

2. To identify related segments and subsegments, you'll need to understand the
numbering scheme.

e The street segment we used earlier in this workbook has a segment ID of 7934.
We'll use this record to show you an example of the numbering scheme.

e When a street subsegment is created, the system adds a -1 to the segment ID.
For example, our first subsegment is numbered 7934-1.

e When you split a street subsegment as we demonstrated earlier, the second
portion of the subsegment is identified with a -2 after the segment ID. In our
example, the second street subsegment is numbered 7934-2.

e Each time you split a subsegment, it will be identified in this manner (-3, -4, etc.).

Subsegments

Start Station | End Station Subzeg | wiidth | Paverment Type Text | Length | Starting Desc |
1307 2614 73341 200 Aszphal 1307
1307 261.4 7934-2 20,0 Asphalt 1307
Bh.4 130.7 7934-3 200 Asphal BR3
——

3. When a subsegment record is created, data from the Street Segment Network
module is carried over into the header and Attributes tab; however, nearly all fields in
this module can be edited by the user.

Pavement Management 1 9



slal& - | - |8 wx|s) 1] ]>|v] o] #|BRHES

flm|o [E@ | =

Subseament Rec # |—1 Segment Rec # I—‘I Segment 1D |?934
Subzegent Code |?934-1 Street Mame |E R&MCH RD

Start Station | oo oz | 0.0 Fram Street |S RACIME LM

End Station || 1307 x| GO0 ToStest |5 TUCANA LN

Attributes ] Curb ] Sidewalk] Office ] Inspectinns] Mainlenancel W’D.n"F'M.n"Fieql Custom] Shared] Caomments

Starting Desc ||
Ending Desc |
Subdivision 1 || |
Subdivision 2 | |
Classification ([~ 2 [Collectar Length [ 1307 Medinwidth [ 20
Pavement Type |_1 |#sphalt “idth ’7200 COS Diameter m
Pavement Strength |_1 |-"-‘werage Pave &rea [57) ’m # of Lanes |_3
Suface Type || 1 [Chip Seal Addionaldea || 500 Steethumber [
Group Mumnber |885-45 Total Area ’m Black Murnber ,W
Owner |_1 |Eity Cross Slope |_2 |N0tAdequate
Superseg Rec # |_1 Crosz Slope % m
SuperSegment 1D |
SuperSeg Desc ||

Record 1of 347 View Mode  Ready...

e The Starting and Ending Description text fields can be used to help define the
starting and ending subsegment points.

e Using the Pavement Type pick list, you can select a pavement type from the
Pavement Standards module. Also choose a Pavement Strength.

0 We will go over setting up pavement standards in this workbook on page
18. For this example we chose Asphalt.

e The Surface Type field simply stores information. It is not used in the model.

e The supersegment associated with the street segment will be identified in the
SuperSegment ID and SuperSeg Desc fields. These cannot be edited by the
user.

4. Several fields in the Attributes tab can be calculated by the system using the length

and width data carried over from the street segment along with other user-entered
data:

Pavement Management 1 10



Afributes ] Curb ] Sidewalkl Office ] Inzpections Maintenance] WEI.-"F'MI Eustom] Comments

Starting Desc |

Ending Desc |

Subdision1 ([ |

Subdivigion 2 | |

Classfication || 2 [Colector [ Lengh [ 307 | Medanwisn | 2o
Pavemert Type || 1 [asphal Width [ 200| CD5Diameter [[ 150

Surface Type |_1 |Ehip Seal Pave Area [S5Y] lw |[ # of Lanes |—3]
Group Humber |8E;5-45 Additional Area | 5.00 Street Murnber |

Dwher ’_1 |City Tatal Area lw Block Mumber “W

SuperSegment ID {[5-015 CrossSlope || 2 [Not adequate

SuperSeg Desc 202 EB Santan, Off Higley EE Cross Slope 2 [ 15.0

e To calculate pavement area, press the F5 key with your cursor in the Pavement
Area (SY) field. The area in square yards will be calculated as follows:
0 Area = (Length * Width) / 9
e To calculate additional area, press the F5 key with your cursor in the Additional
Area field. The field must be empty; the system will not overwrite a value in this
field. The calculation for this field follows: (note that the calculation assumes that
the length of the road extends to the center of the cul-de-sac).
o W = Width of Road (user entered)
D = Diameter of cul-de-sac (user entered)
C = Area of Circle (calculated by system)
h = Distance from center of CDS to circular segment (calculated by
system)
0 A = Area of circular segment (calculated by system)
e Thus, the simple calculation for the Additional Area is:
AA=C—-h*W-A
e The more advanced calculation for the Additional Area is:

b= g_z (Q(Asm(%)))—(sm(z Asm(%)))

e To calculate total area, press the F5 key with your cursor in the Total Area field.
The system will add the values in the Pavement Area and Additional fields.

O OO

5. The subsegment record also contains data carried over from the Field Inspection
module. This data can be found on the Curb, Sidewalk, and Inspections tabs. Note
that the data on these tabs can be edited in this module. Any data you add or
change here will also be added or changed in the corresponding inspection record.
e The Curb tab contains field inspection data related to drainage and curbing.

e The Sidewalk tab contains field inspection data related to sidewalks and
driveway approaches.

¢ The Inspections tab contains field inspection results for the street subsegment.
This includes the PCI and factor values. The data in the Condition field can
either be entered directly by the user or can be updated automatically from the

Pavement Management 1 11



Field Inspections record. Later in this workbook, we’ll discuss the Field

Inspections module in greater detail.

{E8i Streset Subsegments - Mo Filter

slals |7 -0 (&) Bx| o] 0] b] »| 2|7/ | e -
Subsegmenthes H[ SegmentPect [~ 1 SeamentiD |[7834
Subsegrent Code |[7934-2 Stieet Mame  ||E RANCH RD
Start Station | 1307 % | 50.0 From Street |S R&CIME LM
End Station || 2614 % [1000 ToSteet || TUCANA LN
.-’-‘«llributes( Curb ISidewalkI Office ' Inspectionsl Maintenance] WDJPM] Eustom] Eomments]
A S/E
Drainage Drainage Type l_‘l |Eurb Drainage Type I_‘I |Eurb
Inlets Present l_‘l |Max Spacing 300 Inlets Present I_‘I |MaH Spacing 300
Cubing  Curb/Gutter Type || 2 [Rioll Back Curb/Gutter Type || 2 [Roll Back
Curb idth M m Curb width SE lﬁ
Curb Height Mw W Curb Height SE Iﬁ
Cub Ovedaid [~ 1 [res Curb Overdaid || 0 [W/a
Depth Above Lip Nw][ 230 Depth Above Lip SE || 25.0
Record 1 of 1 Wiew Mode  |Ready...

Toolkit Function

As we mentioned earlier, the Subsegment module contains Toolkit options that are also
found in the Segment module. These are used to attach subsegments to existing
supersegments or create new supersegments. In addition, a “Subsegment and
Supersegment Association Tool” has been added for the version 7.0 release. This new
tool allows you to select subsegments from a list and add them to an existing
supersegment, or use them to create a new one. This provides you with an easy way to

rapidly create supersegments.

1. Click the Toolkit buttonﬂ. The following dialog will appear:

Notes:

Pavement Management 1
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= Toolkit

Create Superzegment from current filkerset Claze
Create Superzegments far all unattached Subseaments

Aftach current record to Supersegment Execute |
Attach Subzegments in filkerset to Supersegment

Subgzegment and Superzegment Aszociation Tool

2. Select Subsegment and Supersegment Association Tool and click Execute.

EEX
Highlight Subsegments and press the "Create Supersegment” button to create a new Supersegement from the selected Subsegments or press the &dd to
Supersegment button to add the Subsegments ta the selected Superzegment.

Subzegments: Subzegment associated to a Supersegment
SB_ID SB_SP_ID SB_CODE SM_STR_DIR SM_STR_STR SM_STR_TY SM_STR_SFx Sh_ A

T
wo ]
RD

5
R
DR E

Rn P
>
Total Selected Subzegment Length:  |631.4 ] Show Unassociated Subsegments Only
Create Supersegment Add To Supersegment
Superseaments:

SPID SP_UNIQUE SP_GROUP SP_DESCR SP_LEMGTH SP_LAMES SP_WIDTH
4 202 EB Sartan, ... [393.2

H-5E Yalencia, Virging.... | 1570.1 22 15

GH-246 Valencia, Agritopi... | 1075.7 2 218
G5-6223 Yirginia, &gritopia | 5818.5 2 15 a
HD-5654 Tamarisk, Crafts... | 962.4 2 35 i}

g HE5-R3R | Hrhart Jamrs 181R1 2 vl d?;ﬂ M

3. In the Subsegments grid at top, highlight one or multiple subsegments to associate
with a supersegment.
¢ Mark the “Show Unassociated Subsegments Only” box if you'd like the grid to
display only the subsegments that are not currently associated with a
supersegment. (Subsegments that are currently associated with a supersegment
are highlighted in yellow.)
e The Total Selected Subsegment Length will be automatically calculated by the
system as you add each additional subsegment to the selection.
4. Once you've finished selecting subsegments, you can either add them to an existing
supersegment or use them to create a new supersegment:
e Add to Supersegment: To add the selected subsegments to an existing
supersegment, highlight a supersegment in the bottom grid. Then, click the Add
to Supersegment button.

Pavement Management 1 13



e Create Supersegment: To add the selected subsegments to a new
supersegment, click on the Create Supersegment button. The following dialog
will appear. Enter a unique ID and description for the new supersegment and
click OK. The new supersegment will be added to the Supersegments grid in this
dialog as well as to the Supersegments module.

Unique ID and Description [ZI[E|E|

Enter Unigue |0 and Dezcription

Inique 10 | |

Description: | |

[ Ok ][ Cancel ]

Street Supersegments

Street supersegments are made up of one or more street subsegments and can be
created from the Segments or Subsegments modules using the Toolkit function.
Remember, we discussed the Toolkit earlier in this workbook. These supersegments
are then used to run the maintenance forecasting model; the model cannot be run off of
street segments or subsegments.

1. To access the street supersegments, open Transportation>>Pavement

Manager>>Supersegments from the Lucity main menu.

2. The Subsegments tab lists all street subsegments included in this supersegment.

e As you can see in the example below, subsegment 7934-2 is included in this
supersegment. This is one of the subsegments that we split earlier in this
workbook. The other subsegments in this supersegment are related streets. It's
useful to create a supersegment from a number of related or connected
subsegments such as we’ve done below.

Notes:
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H Super Segments - Unnamed Filter Set

s@li-v-B-0a Blxiel s aldr|r] +] w00 EE - @ - =
! SuperseglD ¢ |S-D15 Group ID |I| |SB'822
Drezcription [| |2D2 EB Sarntan, Off Higley EB Length 3932 Superzeg Fec # 1
Attlibute inked Supersegments | Condition ModelHesuIts] RO 1 ] HDW2] W'D.:’F'M] Maintenance] Comments]
Ord # Subzegment Code Street Frorn Street Ta Street Lenath Start End | ‘width Tatal Area
ERANCHRD S RACIMNE LM S TUCAMNA LM 1307 130.7 261.4 200 RBR.89 Ay
2 1063441 SCHURCHST E ORCHID LW E PISTACHIO ... 1435 00 1435 Bz
3 106331 E CAMELLIA ... SCHURCHST S MINMEOLA .. 1130 0o 1130 Az
£ »
Record 1 of 1 View Mode  Ready...

3. To view a subsegment record, double-click on a listing in the grid. The
Subsegments module will open.

4. You can calculate the total length of all attached subsegments by right clicking in the
grid and selecting Calc Total Length. The calculated value will appear in the
header’s Length field. This function is useful anytime you add, edit, or delete
records associated with this supersegment.

Linked Supersegments

The Supersegments module allows you to link supersegments together. For example,
you may have one supersegment that includes all of the residential streets in a
subdivision and another including all of the collector streets through that subdivision.
You may wish to link these two supersegments together if you'd like the model run to
select them both for maintenance in the same model year.

1. On the Linked Supersegments tab, right click in the grid and select Add Linked
Supersegments.
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ot ne S OmR ame d o o ™
i | e = - =
SQ& - B dxs(zs] ] o] BEEEe R [ =
Supersea|D [5-015 GouplD | [ [sB622
Description | |I| |2D2 EB Sartan, OFf Higley EB Length 393.2 Superseg Rec # 1
Altributes ] Subsegments(_Linked Supersegments DCondition ] Model Results ] RO 1 ] ROw 2 ] Wi/PM ] Maintenance ] Comments ]
5 Select Supersegment
Superseg |D | I

5103 Virginia, Ag Superseg 1D~ Description »~ ||
B25T-1 S HGLEY RD, E RAMNCH RD to E W 2 RD L
1486-1 = GREEMFIELD RD, E DEWOM CTto E GILA ST Clase
10771 S PARKCREST 5T, E CALLE DEL MORTE DR to E GILA
40491 E CALLE DEL MORTE DR, S PARKCREST ST to S KARE
39591 S PARKCREST 5T, E SHERRIDR to E CALLE DEL MOR
10791 S PARKCREST 5T, E KMOX RD to E SHERRI DR
25011 E KMO¥ RD, E JASPER DR to 5 CLAIBORME &AWE
40761 S KEMDRA ST, E JASPER DR to E KNOX RD
14881 S GREEMFIELD RD, E KMOX RD to E DEWOM CT
92651 E KNOX RD, & PARKCREST 5T to S KENDRA ST
42611 S SUN SHORE DR, E KMOX RD to E SHERRI DR
121141 S ROLES DR, ERAMNCH CT to 5 CLAIBORME AWE
45411 E SAN TAN CT, S WWANDA DR to S WANDA DR
22591 S CLAIBORME AWE, S COMNSTELLATION WAy to = RO

<_ S2051 S CONSTELLATION WiaYy |, 5 CLAIBORME AWE to E RA Z
11471 S ROAMOKE ST, E HIGHLAMD CT to E BROOKS ST
Ta40-1 E STOTTLER DR, S BALBOA DR to 5 HIGLEY RD >

2. Choose a supersegment from the dialog and click Select. That supersegment will
appear in the grid. To view the linked supersegment, right click on the listing and
select Go to Linked Supersegment.

e The associated supersegment record will now display the current supersegment
on its Linked Supersegments tab.

H Super Segments - Unnamed Filter Set

SlQla -2 B -[=a Ex|e[s|*] alr|r] +|z|@ERHEE

Superseg ID [5-015 GouplD | [ [5B622
Description |I| |202 EE Santan, Off Higley EB Length 3932 Superseg Rec # 1

Attlibutes] Subsegments  Linked Supersagments l Condition | Maodel Hesults] Ri0Ww 1 ] RO 2] WOAPM ] Maintenance] Comments]

Section Text
Section B

Clazsification Test

Superzeqg 1D Dezcription

Yirginia, Agritopia

FPavement Type Text

Add Linked Supersegments

Delete Linked Supersegments

Notes:
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Supersegment Condition

The Condition tab summarizes the condition of the supersegment using the results from

the most recent Field Inspections for each subsegment linked to this supersegment.

Atlributes] Subsegments] Linked Supersegments  Condition ] Model F!esults] Rl 1 ] R 2] WD;"F‘M] Maintenance] Eommenls]

Owerride PCI | Override PCl D ate | I - Uge Control Y alue |I| [ Min Contralling % |I| 25,00

Blended Y alues from Subsegment Inspections Controlling ' alues from Subsegment Inspections

Blended PCI [ =37 Control PCI [ @7
B Load Factor ||W E Load Rating | IW C Load Factor IW C Load Rating W
E Mon-Load Factor “W E Mon-Load Rating | ’W C Mon-Load Factor ’W C Mon-Load Rating Iw
B Environ Factar ||W E Enwiron Rating | ’W C: Environ Factar ’W C Environ Rating Iw
B Stuctural Factor “W E Structural Bating | ’W C Stuctural Factor ’W C Stuctural B ating m
B Roughness Factor |’W B Roughness Rating | m C Roughness Factor m C Roughness Rating m

Curb Length 1364.10 Sidewalk Length 320,90 Dinivesyay Units 3.00 Highest Seg ADT 2930
Curb Replace Est 0.00 S Replace Est 0.00 D' Replace Est 0.00 Calculated Priority 03
Tatal Patching 0 Patching %

1. The Override PCI and Date fields allow you to manually set the PCI value that you
would like for the modeling program to use. Otherwise, the calculated Blended or
Controlling values will be used in the model runs.

2. Blended values are a blending of all subsegments connected to the supersegment.

The system calculates these values as follows:

e For each associated subsegment, the system multiplies the PCI * Area.

e The system then adds the total value of the PCI * Area for all subsegments.

e This total value is then divided by the total area of the supersegment.

e This new value equals the blended or average PCI (Pavement Condition
Indices).

3. Controlling Values allow you to set a portion of the supersegment as the controlling
PCI for the supersegment. These are calculated by the system when you mark the
Use Control Value checkbox and enter a Minimum Controlling Percent at the top of

the tab (i.e. 20%, 50%). For instance, you could mark the checkbox and set the

minimum controlling percent to 50. This would mean that if any of the connected
subsegments are 50% or greater in area as compared to the supersegment, then
that subsegment (or those subsegments) will be selected. The system then finds

the subsegment(s) values with the largest PCI and displays that subsegment(s) data

in this Supersegment record.

4. The Curb Length, Sidewalk Length, Driveway Units, replacement estimates, and
Total Patching are simply totaled from the connected subsegments. The value for
the segment with the Highest ADT (Average Daily Traffic) will be imported as well.

5. If you see that all of the fields in this tab are blank, you can use the Toolkit function

to recalculate the values:
e Click ﬂ on the module toolbar.
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¢ Inthe Toolkit dialog, select Update Supersegment Current Ratings and click
Execute. The system will then rerun the calculations.

Model Results

Results from completed model runs can be seen on the Model Results tab. As we
discussed before, pavement forecasting models can only be run against
supersegments. Here, you can quickly and easily access model run results for the
various model years associated with this supersegment. We’'ll discuss the model runs
in greater detail in the related workbook, Pavement Management 2.

H Super Segments - Unnamed Filter Set

sl@l& -8B -=a Bxslsls| alr|v] +] w086

Superseg ID 5015 GrouplD | [ [58-622

Desaription |I| 202 EB Sartan, Off Higley EB Length 33932 SupersegRec® 1

.&ttlibutes] Subsegments] Linked Supelsegments] Condition{ Model Results [0 1 ] HDW2] WDIPM] Maintenance] Eomments]

D | Model Description | todel v'ear | Selected | KepZane | Farced | Skipped | Fiehab Zone | Begin PCI | Tatal Cc #

146 THilEYT 2008 Yes Mo Yes Mo Owerlay 99.7 j

1661 1HilSYT 2008 Mo Ma Ma Ma 99.7

1911 IMilSyT 2009 Mo Mo Mo Mo 98.0

2161 IMilEYT 2010 Mo Mo Mo Mo 958

2411 IMilEy T 2011 Mo Mo Mo Mo 935

2B61 IMilSYT 2012 Mo Mo Mo Mo 91.3

2668 85PCI 2008 Yes Mo Yes Mo Owerlay 99.7

2913 85PC) 2008 Mo Mo Mo Mo 99.7

3163 85PCI 2009 Mo Mo Mo Mo 98.0

3413 85PC) 2010 Mo Mo Mo Mo 958

3ER3 85PCI 2011 Mo Mo Mo Mo 935

3913 85PC) 2012 Mo Mo Mo Mo 91.3

4163 85PC) 2013 Mo Mo Mo Mo 29.0

4413 85PC) 2014 Mo Mo Mo Mo ge.8

4EE3 85PCI 2015 Mo Mo Mo Mo 845

4313 85PC) 2016 “es Mo Mo Mo Seal Coat 823 o

4 ?
Record 1 of 1 View Mode  Ready...

Pavement Setup

The pavement management modules provide you with four pavement setup modules.
In the following pages, we’ll demonstrate how these modules are used.

Pavement Standards

This module allows you to create records for the different types and classifications of
pavements along with their associated deterioration rates. The model runs will then
select street segments for rehabilitation based on their deterioration schedules.
Additionally, this module can be used to associate rehab techniques with these records.

Pavement Management 1 18



In the next workbook we will return to this module to show you how this is
accomplished; but first, we’ll demonstrate the steps to create your Pavement Standards.

1. Open Transportation>>Pavement Manager>>Pavement Setup>>Standards from
the Lucity main menu.
2. Click GO to bypass the filter screen. The Pavement Standards module will open.

Pavement Type |I| l_‘l |.t’-'«sphalt Clagsification |I| |_1 |ﬁrteria|
Pavement Strength |I| I_‘l |Average Pricrity wF |I| 1.0 Default Rate |I| [

Dreterioration/F actors l Rehab Techniques

Detenioration Rates
Deterioration

Slopes Wwheighting Factor % - Al values must add up to 100

Distress'wF | [l 100.0
Structural WF m no
Roughress wik |I| nn

tax PCI for Backlog |I|

Imitial PCI Fi ating 100 Starting Y'ear 1]

_ron [ren | ven [l
_ iz [ vez [i[e %
s [ v [i[we 2
e [ wess [ipw 2
133
[ 1500

ka
o]
=

PCI 5 [N Year 5 IE
POl 6 N Year B T

Penultimate Fating 1 Penultimate *'ear 100
Jltirmate Fating i Ultimate ' ear 1000

3. Create a unique Pavement Type and Classification combination to identify your
street. You'll use this module to create one record for each of the pavement type/
street classification/ pavement strength combinations used in your segment network.
¢ Inthe example above, we’ve created a record for an Asphalt/Arterial/Average

street.
e Other combinations may include Asphalt, Concrete, Composite, or Gravel
pavements paired with Arterial, Collector, or Residential streets (for example).
e These would then be given a pavement strength as well.

4. Set the Priority Weighting Factor. The higher the value, the more likely the
supersegment is to be selected in the model run (when all other elements are
equal).

5. Set the pavement deterioration rates.

e Each street is given an initial PCI (Pavement Condition Indices) rating of 100 and
a starting year of 0. This indicates the best possible condition of the street at the
time it was created. Since streets deteriorate over time, you'll need to indicate
the street’s deterioration rate. This will help the model runs plan the pavement
rehabilitation schedule.

e To set up the deterioration schedule, you’'ll need to indicate the decreasing PCI
ratings by year to form the points along the curve.

o0 Note that the PCI values have a penultimate rating of 1 and an ultimate rating
of 0. This means that the calculated PCI values can never reach 0. Similarly,
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the street’s age has a penultimate year of 100 and an ultimate year of 1000.
This means that the calculated year can never reach 1000. Finally, based on
the PCI and age, the deterioration slope can never reach 0.0011.
In our example below, we’ve created a 30-year deterioration schedule with five
points along the curve. For each point, we’'ve set an increasingly smaller PCI
value until the PCI reaches 2 (at the 30-year mark). We've also indicated each
year in which the PCI values will change. Note that the PCI value must be
greater than 1. Our deterioration schedule is as follows:
o The street's PCI rating will equal 84 in the street’s 8" year.
o The street's PCI rating will equal 72 in the street's 12" year.
o The street's PCI rating will equal 59 in the street's 16" year.
o The street's PCI rating will equal 10 in the street's 24" year.
o The street's PClI rating will equal 2 in the street's 30" year.
When you click E to save the record, the system will automatically calculate the
pavement deterioration slopes. These indicate the points along the curve. The
final slope calculation is found using the penultimate year and last year entered.
0 Since our slope ends at 30 years, our final point on the slope equals 0.014.

6. Set the pavement distress, structural, and roughness weighting factors. These
values allow you to default the emphasis that these factors have on the subsegment
PCI.

Note that these three values must add up to 100.

If only visual distresses are being collected, then set the Distress WF to 100.

In our example, we’ve set the Distress WF to 70, Structural WF to 20, and
Roughness WF to 10. This means that the Distress PCI will contribute 70% of
the final PCI, the Structural PCI will contribute 20%, and the Roughness PCI will
contribute 10%.

Pavement Distresses

Deterioration Rates
Deterioration

Slopes wheighting Factor % - All values must add up o 100

Imitial PCI Rating 100 Starting v'ear 0

=

e ffifwe v [ 20 _oseswe [[i[ 70

_ oz [lif7zn ez [fifzm _ swewaiwr [[J[ 200
_pua [fi[m0 _ veas  [i[e0 _Reugmessw [[[[ 100
613

PCI 4 Il| 100 Year 4 Il [240
PCI 5 Il =0 Year 5 I [300

ary
[u]
[TE)

Penultimate R ating 1 Penultimate “'ear 10

PCI 6 il Year b il %
0.0011

ltimate R ating I} Ultirmate v'ear 1000

This module allows you to record individual pavement distresses that will be rated when
inspecting street subsegments. Here, you can assign weighting factors to those
distresses and indicate distress types. These records will be used again in the
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Pavement/Distress Matchups module. In addition, the model runs will use these
distresses to calculate PCI and determine which street segments to select for
rehabilitation.

1. Open Transportation>>Pavement Manager>>Pavement Setup>>Pavement
Distresses from the Lucity main menu.
2. Click GO to bypass the filter. The Pavement Distresses module will open.

= Pavement Distresses - Mo Filter

Sldla -7 - B -e B[z 4] ol r]m] 22| =

Order | |I| Ii‘l

Distress | |I| |Hiding Cormnfort . Use Severity/Density’? | |I| v

Wieighting Factor | |I| 1.0

Digtress Type | |I| |_4 |F|Dughness

Record 1 of 25 Wiew Mode R

3. Create a unique distress name and indicate the order in which this distress record
will initially appear in the Field Inspection grid.

e For our example, we've created a distress for riding comfort.

4. Indicate the Distress Type. These help categorize the type of impact that the
distress has on the pavement.

e The five Distress Types are: Load, Non-Load, Environmental, Roughness, and
Structural.

e When performing Field Inspections, the system will total up the final deduct
values for each Distress Type. Those values then help to determine the
appropriate rehabilitation method.

5. Set the weighting factor. This indicates the negative effect a distress has on
pavement. This factor is combined with the quantifiable field observation to
calculate PCI. You can use this value to declare the maximum deduction this
particular distress can have against the PCI from Distresses. Consider the following
when setting up your weighting factors:

e All distresses are rated on a 10 point system: 10 represents a perfect street with
no defects while O represents the worst possible street condition.

e The numerical value for the pavement deterioration (from the field observation) is
subtracted from the rating of 10. This new rating is then multiplied by the
weighting factor to calculate PCI. In other words, the calculations are as follows:
0 10 - Rating = Initial Deduct
o Initial Deduct * Weighting Factor = Final Deduct

e Based on the calculation we just defined, let’s look at an example using the
Riding Comfort Distress on the previous page:

o If the Riding Comfort on a particular pavement was given a rating of 6,
there would be 4 deduction points (10 — 6 = 4). These 4 points are then
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multiplied by the Weighting Factor of 1.0 (4 * 1.0 = 4). This Weighting
Factor is defined in the Pavement Distress record above. Thus, 4 points
would be deducted from the PCI.

o If the Weighting Factor in the Pavement Distress record had been 3, then
the total deduction points would have equaled 12 (4 * 3 = 12). 12 points
would then be deducted from the PCI.

¢ If you have been using an older version of Master Series and recently upgraded
to v. 6.72 or higher, you’'ll want to use the following weighting factors to maintain
your previous distress setup.
o If your previous distress had a possible 10 index points, set the weighting

factor to 1.

o |If your previous distress had a possible 5 index points, set the weighting

factor to 0.5.

6. Mark the checkbox if you want to use severity and density analysis in the Field
Inspections module calculations. Severity/density ratings indicate how bad a
problem is and how often it occurs.

Match Up Your Pavements and Distresses

The Pavement/Distress Matchups module is used to associate pavement types created
in the Pavement Standards module with distresses created in the Pavement Distresses
module. This helps you identify which distresses will be rated for different types of
pavements. The relationships established here will be used in the Field Inspections
module to calculate PCIl. The model runs will then use these matchups and PCI values
to help determine which street segments to select for rehabilitation.

1. Open Transportation>>Pavement Manager>>Pavement

Setup>>Pavement/Distress Matchups from the Lucity main menu.
2. Click GO to bypass the filter. The Pavement/Distress Matchups module will open.

Notes:
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=2 Pavement/Distress Matchups - Ho Filter

S|Q|& -7 -|F - [S[2] 6] al[r][m] 2]z =
Paverment Tupe |_1 |ﬂsphalt tan Deduct Walue || 1800
Diztress Page 1 ]
Order | Diztress Uze S/D ‘wieighting Factor Diztrezss Type Text | -~
1 Riding Comfort Mo 1.0 Roughness
2 Faulting Mo 1.0 Load
3 Rutting ez 1.0 Load
4 Lane/Shider Drop Yes 1.0 Mon-Load
5 Pumping M 10 MNon-Load
E Joint Seal Dam. Mo 1.0 Mon-Load
7 Joint Failures es 1.0 Load
2 Fatigue Cracks ez 1.0 Load
9 Long. Cracks ez 1.0 Load
10 Block Cracks es 1.0 Mon-Load
11 Comer Cracks es 1.0 Mon-Load
12 Drainage Mo 1.0 Erwvironmental
13 Durahility Cracks Yes 1.0 Load
14 Tranz Cracks es 1.0 Mon-Load
15 Misc. Cracks es 1.0 Mon-Load
16 Poor Cross Sect, Mo 1.0 Mon-Load =z
< >
Record 1 of 4 Wigw Mode  Ready,..

3. Select a Pavement Type from the Pavement Standards module.

e In our example, we’ve selected an Asphalt street. This matches the record we

created at the beginning of this workbook.

4. Using the Distresses grid, add distresses from the Pavement Distresses module.

e Right click in the grid and select Add Record.
e Choose one or multiple distresses from the pick list and click Select.

0 You can highlight multiple selections by holding down your SHIFT or CTRL

key.

¢ In the example below, we’ve highlighted “Riding Comfort”. This is the distress
from our earlier example. We'll also be adding a number of other distresses to

the grid.

Notes:
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il Selection List

Order a Distress Uze SeverityDensity? | Distress Type Text - Select |
1 Riding Comfaort Roughness
2 Fautting [ Lz} Close
3 Riuttirg Yes Load
4 LaneiShlder Drop Yes Mon-Load
5 Purmping fo Mon-Load
5] Joint Seal Dam. fo Mon-Load
7 Joint Failures “Yes Load
g Fatigue Cracks “Yes Load
9 Long. Cracks “Yes Load
10 Block Cracks “Yes Mon-Load
1 Corner Cracks “Yes Mon-Load
12 Drainage fo Environmental
13 Durakility Cracks “Yes Load
14 Trans. Cracks “Yes Mon-Load
15 Extreme Trans “Yes Mon-Load
16 Poor Cross Sect. fo Mon-Load
17 Dozt Mo Enviranmental b

5. Once you have added distresses to the grid, the Max Deduct Value field in the
header will be automatically calculated. This value will be updated each time you
add or remove a distress from the grid.

e The Max Deduct Value equals the sum of the weighting factors for all selected
distresses multiplied by 10.

Set Up Severity and Density Values

Severity and density ratings are used in the Field Inspections module to evaluate

distresses. These ratings and distresses help the model runs determine which street
segments to select for rehabilitation. Follow the steps below to set the initial distress
ratings by defining the impact of the Extent and Severity values that you wish to use.

1. Open Transportation>>Pavement Manager>>Pavement

Setup>>Severity/Density Setup from the Lucity main menu.
2. Click GO to bypass the filter. The Severity/Density Setup module will open.
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] Severity/Density Setup - No Filter

S|& B - B> =
0-10 Distress Fiating by Extent Classification
Severity

1 2 3

Estent [Low Moderate ISevere
0 [Nore 100 100 100
1 |Few Y D | &0
2 |ntemitent D |80 | B0
3 |Frequent | 85 |70 |40
4 |Esersive | a0 | &0 X
5 |Throughout | 75 | 50 |00

Record 1 of 1 Wiew M

3. Only one severity/density record is needed. The example above displays the
standard settings; however, you may choose to edit these values to suit your needs.

Click the ﬂ button to enter edit mode.

Our standard settings use three severity ratings (low, moderate, and severe) and

five extent ratings (none, few, intermittent, frequent, extensive, and throughout).

0 The severity values are used to indicate how bad the effect of the distress is
on the pavement.

0 The extent values are used to indicate how much of the pavement is affected
by the distress.

Each rating has an available scale of 0-10. 10 represents the best possible

street. Our ratings have been set in descending order to reflect the extent of the

distress.

Click E to save the record once you have made your changes.

How Severity/Density is Calculated

1. During the field inspection, a distress is observed on the pavement. The inspector
will quantify this distress using the values in the Severity/Density Setup module.
Based on your setup, the system will select a rating and then multiply it by the
weighting factor (defined in the Pavement Distress module). The Model Runs then
use these ratings calculations to help determine which street segments to select for
rehabilitation.
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2. In our example, an inspector has observed the Riding Comfort distress on a section

of pavement. Remember, this is the distress record we created earlier.

e The inspector gives the distress a severity value of 2 — Moderate.

e The inspector gives the distress an extent value of 3 — Frequent.

e Based on these values, the system gives the pavement a rating of 7 (example
shown below).

e This value is then multiplied by 1.0 (the weighting factor found in the Pavement
Distress module), determining the actual rating for the distress (7 * 1.0 = 7).

] Severity/Density Setup - Mo Filter,

glgla B Bx|s| =
0-10 Distress Rating by Extent Classification
Severity
1 @ 3
Estert Lo [Moderate [Severs
More 100 ]_iﬁ 10.0
Few e 150 80
Frequeni— — — — = —85 — _ a0
Extensive [ an &0 ]
5 [Thioughout |75 |50 )
Record 1 of 1 Wiew 1

Field Inspections

The Field Inspections module allows you to record street subsegment inspection results
and observations. This module is then used to summarize the street defects,
distresses, and ratings in order to calculate the street’s PCl (Pavement Condition
Indices). These values are then used by the Budget Forecasting Model Runs to
determine which street segments to select for rehabilitation.

1. Open Transportation>>Pavement Manager>>Field Inspections from the Lucity
main menu.

2. Click GO to bypass the filter. The Street Pavement Field Condition Assessments
module will open.

Pavement Management 1 26



3. To help you understand the typical workflow process, we’ll continue using the
segments and subsegments we created earlier in this workbook. Remember, from
segment 7934, E. Ranch Rd., S. Racine Ln. to S. Tucana Ln., we created three
subsegments. These subsegments are numbered 7934-1, 7934-2, and 7934-3.

4. Click the Add button % at the top of the module toolbar. Then, click the
Subsegment Code field caption button to select from the pick list.
e As you can see below, we've selected subsegment 7934-2. This is one of the
subsegments we created in the Street Segment.
5. You'll need to add an Inventory Date (inspection date) in order to save the record.

|@lgl& | = -=a| Six|e] 1] alrv] 2] @k @ e | =
Field Rec # 308 ( Subszegment Code P Irventory Date |I| 4l -
Street Mame | Inspection Crew |I| |
il A Subsegment Code
To S e
Sub tCodea| Street End Point 1 End Point 2 Start Station End Station A select |)
General 7034.2 E RA&NCHRD S RACIME LM S TLCARA LM -
78351 E RAMCHRD 5 TUCAMA LM S BAMMNG ST oo 426.2 Close
Star TE36-1 E RAMCHRD S BAMMING ST S BALBOA DR oo 261.0
79371 E STOTTLER S RACIME LM S TUCARAS LM 0o 2610
Endl |7933-1 E STOTTLER S TUCAMS LN S BANMMNG ST 0o 4230
783581 E STOTTLER S BAMMING ST S BALBOA DR oo 261.0
Ela 78401 E STOTTLER S BALBOA DR S HIGLEY RD oo 22113
Pavel 55201 E RAMCHRD S BALBOA DR S HIGLEY RD oo 2225
852141 S HIGLEY RD E STOTTLER DR E RAMCHERD 0o S024
Suffl  laras-1 5 CRAFTSMAE WALEMCIS ST E WIRGIMIA 5T 0o 299.0
Dish 57361 S CRAFTSMAE VIRGINIA ST E TamMARISK ST oo 289.0
57371 S CRAFTSMAE TAMARISK ST E HOBART ST oo 2959
Sec 57351 S CRAFTSMAE HOBART ST E JAMES ST oo 289.0
57391 E WALEMCIA S CRAFTSMAMLM 5 CRAFTSMAMLM 0.0 4729
G740-1 E WaLEMCIA S CRAFTSMAMLM E AGRITOPIA LOOP 0.0 Ta20 i
Mild 57411 E YIRGIMIA S S CRAFTSMANLM 5 CRAFTSMARN LM oo 4729
574241 E YIRGIMAS S CRAFTSMANMLM E AGRITOPIA LOOP 00 7320 b
Record 0 of 0 Add Mode  Ready... I

Imported Data

Once you've selected the subsegment code, data from the corresponding module will
be carried over into the header, General, Curb, Sidewalk, and Distress tabs.
e Examples of these tabs and their imported data are pictured below. These
imported fields can all be edited by the user.

Header

Field Rec # W Subsegment Code I?‘9342— Inventory D ate |I| W

Street Mame |E RANCH RD Ingpection Crew |I| |

From Street |S RALCIME LM Start Station ,W Most Recent Inzpection
ToStest (|5 TUCA&NS LN EndStaion || 2614 g

General Tab
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General lEurb ] Sidewalk] Di$tresses] PCI ] Recom Maintenance] Eustom] Comment

Starting Desc |
Ending Desc |
Classification |_2 |Collect0r Length ’W Median Wwidth m
Pavemnant Type |_1 |412phalt ‘width |72DEI CDS Diameter m
Surface Type l_'l |Chip Seal Pawve Area [SY) ,w # of Lanes |—3
Diztrict Marme |_2 |Distric:l 2 additional Ares ’7500 Tatal &rea ’w
Section Mame |_1 |5ection & Cross Slope |_2 |Nat Adequate
Owarer l_'l |Cit_l,.l Crogz Slope & m Street Humber I—
Mile MNumber || 250 Group Humber | |865-45 Block Number [

Curb Tab

General Curb ]Sidewalk] Di$tresses] PCI ] Recom Maintenance] Eustom] Eomment]

I i S/E

Drainage Drainage Type l_'l |I:urb Drainage Type l_'l |Eurb
Inlets Prezent |_1 |Ma:-: Spacing 300" Inletz Present l_'l |Ma>: Spacing 300"
Cuurbitg Curb/Gutter Type |_2 |Ricll Back Curb/Gutter Type |_2 |Roll Back
Curb Width N/ [ 250 Curb \Width SE | 50
Curb Height N/ [ 50 Curb Height SE [ 250
Curb Qverlaid [ 1 fres Curb Qverlaid [0 [N
Depth sbove LipMw]| | 230 Depth&bove LipSE| [ 260
CubCondtws | [N | CubCordSE | |
Feplace E st Mw |I| l— Feplace Est SE |I| l—

e Note that the Curb Cond NW, Curb Cond SE, Replace Est NW, and Replace Est
SE fields are not carried over from inspections. These fields allow you to enter
condition data and replacement estimates. The Supersegments module then
sums the total of all replacement estimates for all attached subsegments.

Notes:
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Sidewalk Tab

General | Cub  Sidewalk ] Distresses | PO | Recom Maintenance | Custom | Comment |

W S/E

Sidewalk Sidewalk Type l_'l |E0ncrete Sidewalk Type l_'l |E0ncrete
Sidewalk Length M| | 240 Sidewalk LengthSE| [ B0
Sidewak WidthMw | | 820 Sidewalk widthSE | | 20
Dzt from Curb |_2 |Between 0 and 2 feet Dzt from Curb |_2 |Between 0 and 2 feet
Sdwk CondMw |l | Sdwk CondSE | [l |

sw RplEsthw | [l s/ RplEstsE | [
Crrivevay g g
i # of Units M 45 # of Unitz SE 45

Dw Rpl Esthw | |[If Dw RplEstSE | [l

¢ Note that the Sidewalk Condition NW, Sidewalk Condition SE, Sidewalk
Replacement Estimate NW, Sidewalk Replacement Estimate SE, Driveway
Replacement Estimate NW, and Driveway Replacement Estimate SE fields are
not carried over from inspections. These fields allow you to enter condition data
and replacement estimates. The Supersegments module then sums the total of
all replacement estimates for all attached subsegments.

Distresses Tab

Genelall Curb ] Sidewalk Distresses ] PCI ] Recom Maintenancel Eustom] Commentl
Patching Est (5] Candition [ ]
Order | Distress | Uee 5/D7 | Sewverity | Dengity | R ating | Initial Deduct “weighting Factor -
1 Riding Cornfort =]
3 FRutting Yes
4 Lane/Shider Drop Yes
5 Pumping =]
8 Fatigue Cracks Yes
9 Long Cracks Yes
10 Block Cracks e
12 Drainage =]
14 Tranz. Cracks e
15 Mizc. Cracks ez
16 Poor Cross Secth. Mo .
17 st Ne in M
< >

e Note the fields above the Distresses grid. The Patching Est (SY) field allows you
to enter an estimated cost of patching the pavement, per square yard. The
Condition field can be used to enter a general condition description. If you
include a value in this field, and if this is the most recent inspection for the
subsegment, then this condition value is added to the Subsegment Condition
field on that record’s Inspection tab.
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Distresses Grid

The Distresses tab is one of the most important features of the Field Inspections
module. It allows you to input pavement condition ratings and severity/density values
that are needed to calculate PCI. PCIl is used in the Model Runs to determine which
street segments to select for rehabilitation. We’'ll go through a step-by-step example to
show you how this tab is used.

1. When you select a subsegment code in the header, the system imports all
distresses associated with the subsegment’s pavement type. Remember, you
matched distresses to your pavement types earlier in this workbook.

2. For each distress in the grid, you'll need to indicate either the severity/density or
rating values.

e You'll enter severity and density values for a distress only if the “Use S/D?”
column for that distress is marked “Yes”.

0 Severity is used to indicate how bad the effect of the distress is on the
pavement. Density is used to indicate how much of the pavement is
affected by the distress.

e If the “Use S/D?” column for a distress is marked “No”, you'll enter ratings only.

3. To indicate severity and density, right click on a distress and select Set Severity/
Density. Enter values for both severity and density in the dialog.

Order | Distress | Usge 5/07 | Semerity | Drensgity | R ating | Initial Deduct | W'eighting Factor | ~

1 Riding Comfort Mo 1a
2 Faulting Mo 1.0
3 Rutting by
4 Lane/Shider Drop Set Severity Density .
5 Pumping Mo 1.0
£ Joint Seal Dam. & [x] 1.0
7 Joint Failures Yes 10
8 Fatigue Cracks es 1a
9 Long. Cracks es 1.0

10 Elock Cracks es 1.0

11 Comer Cracks es 1.0

12 MNrainans (A1) in b

< >

e On page 23, we showed you an example of our standard Severity/Density Setup
module. Our settings are as follows:
0 Severity: 1 — Low, 2 — Moderate, 3 — Severe
o0 Density (extent): 0 — None, 1 — Few, 2 — Intermittent, 3 — Frequent, 4 —
Extensive, 5 — Throughout
¢ Inthe example below, we’ve indicated a severity value of 2 (moderate) and
density value of 3 (frequent).

Set Severity/Density El
Severity | 2
Denzity | E

] | Cancel
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e Once you've entered the severity and density values, the system will
automatically calculate the distress rating. These ratings are also determined in
the Severity/Density Setup module. Based on our standard settings, a severity
value of 2 and density value of 3 equals a rating of 7.

e Once the ratings have been set, the system will calculate the initial deduct and
final deduct on the Distresses tab. The calculations are as follows:

0 10 - Rating = Initial Deduct
o Initial Deduct * Weighting Factor = Final Deduct.

e In our example, the Initial Deduct equals 3 (10-7 = 3) and the Final Deduct
equals 3(3*1=3).

o Remember, the Weighting Factor is defined in the Pavement Distress
module. We discussed this module on page 20. You can see the
Weighting Factor values in the Distresses grid below.

Order Diztress | Uze 5/D7 | Sewverity | Density | Rating | Initial D educt | ww'eighting Fackar -~
1 Riding Comfort Mo 1.0
k'l il 1L k1 ‘ID
3 Rutting j
Sl ST Y 1.0
5 Pumping MHa 1.0
E Joint Seal Dam. Mo 1.0
¥ Joint Failures ez 1.0
8 Fatigue Cracks Yes 10
9 Long. Cracks es 1.0
10 Block Cracks ez 1.0
11 Comer Cracks es 10
12 Nrainanes Mn in W
< >

4. For distresses where the “Use S/D?” column is marked “No”, you'll indicate a rating
only.
e Right click in the grid and select Set Rating or Set Rating to 10. A street with a
distress rating of 10 is in perfect condition.

Order Distress Ugze 5/D7% Severity Dengity Riating Iritial Deduct wheighting Factor ~

1 Riding Comfort

2 Faulting Mo 1.0

3 Rutting Yes Set Rating 70 an 1.0

4 Lane/Shider Drop Tes Set Rating ko 10 1.0

5 Pumping Mo 1.0

£ Joint Seal Dam, Mo 1.0

7 Jaoint Failures Tes 1.0

8 Fatigue Cracks Yes 1.0

9 Long. Cracks Tes 1.0
10 Block Cracks Tes 1.0
11 Comer Cracks Tes 1.0
12 Nrainans M in W

< >

¢ In the Set Rating dialog, enter the rating for the distress on a scale of 0-10. In
our example, we've set the rating to 8.
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Set Rating

e Once you have set the rating, the Initial Deduct and Final Deduct will be
calculated as before. As you can see in the example below, the initial and final
deducts both equal 2.

Digtress
Riding Comfart

Weighting Factor

—

dll 1] .

3 Rutting Yes 2 3 7o an 1.0

4 Lane/Shider Drop Yes 1.0

5 Pumping Mo 1.0

£ Joint Seal Dam. Ma 1.0

7 Jaint Failures Tes 1.0

2 Fatigue Cracks Ve 1.0

9 Laong Cracks Yes 1.0
10 Block Cracks Tes 1.0
11 Corner Cracks Tes 1.0
12 TNrainans (A in b

< >
PCI Tab

The PCI tab (Pavement Condition Indices) performs automatic system calculations
based on the data in the Distresses tab. This tab also contains several user-entered
fields that contribute to the final PCI calculations. The calculations are described in
detail below:

‘wheighting
Factor

Iniil Distiess PO [ 275 [ 380 Final Distiess P || 269
Stucturalindes |[2400 il Stength POl [T 260 [ 10 FinalStuewral POl [ 03
Rivaue  |[ 240 Initisl Roughness PCI || 880 [ 10 Final RoughnessPol || 07
Inwentory FCI | 273
Load Factor [ 3250 OvenidePCl || P
Non-load Factor | 3200 CuerntPCl (212
Ervironmental Factor ||~ 6.00 weighted Rsing ||~ 788

1. The Initial Distresses PCI field is calculated by totaling the Final Deduct values from
Distresses and subtracting that total from 100. This value is then multiplied by the
Weighting Factor (as set up in Pavement Standards) to find the Final Distress PCI.

e You can edit the weighting factors if needed. If only visual distresses are being
rated, set the Distress Weighting Factor to 100 and the other two factors to 0.

2. You can then alter this PCI value by entering the Initial Strength and Roughness
PCI.

e Strength ratings can improve or reduce the Inventory PCI. In our example, we’'ve
entered an Initial Strength PCI of 26. The weighting factor of 1 is carried over
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from the Pavement Standards record for this type of pavement. The system
multiplies these values to find the Final Structural PCI (0.3 in this example). This
value is then added to the Final Distresses PCI to find the Inventory PCI.

¢ Roughness ratings are also used to calculate the Inventory PCI. We have
entered an Initial Roughness PCI of 68 which has been multiplied by the
Weighting Factor of 1 (carried over from Pavement Standards). The system has
found a Final Roughness PCI of 0.7. This has been added to the Final Distress
PCI and Final Structural PCI to find the Inventory PCI. After all of these
calculations, the Inventory PCI now equals 27.9.

3. If you disagree with the Inventory PCI value, you can enter an alternate number and
date in the Override PCI fields. These will be used by the system in subsequent PCI
calculations and the model runs.

4. The system then calculates the Current PCI as follows:

e The system uses either the Inventory PCI or Override PCI (if one exists) and
determines the time elapsed by subtracting the Inventory Date or Override Date
from the current system date.

e The system then determines the proper deterioration slopes as indicated by the
values you set up in the Pavement Standards module.

e To find the Current PCI, the system calculates:

o0 Inventory or Override PCI — (time elapsed * slope)

5. The Weighted Rating is the final system calculation on this tab. It helps you
prioritize your pavement repairs. The system uses the following equation:

e 100 - PCI * Priority Weighting Factor

e Remember, you entered the Priority Weighting Factor for this type of pavement in
the Pavement Standards module.

Pavement Maintenance

The Maintenance module allows you to record maintenance tasks performed on your
street subsegments. You can record many additional details about the maintenance
program used. In addition, this module is integrated with the pavement modeling
program. In the example below, we’ll show you how to create a Pavement Maintenance
record and demonstrate how it is used to update values in the Subsegment,
Supersegment, and Model Runs.

1. Open Transportation>>Pavement Manager>>Maintenance from the Lucity main
menu.
2. Click Go to bypass the filter. The Pavement Maintenance module will open.

3. Click the Add button @ at the top of the module toolbar. Then, click the
Subsegment Code field caption button to select from the pick list.
e In our example below, we've selected Subsegment 7934-2. You'll recognize this
as the subsegment that was created earlier in this workbook.
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slEa |5 = |=|a) alx]

<_ Subzegment Code P

Street Nag
F Subsegment Code
..
Eoe— Subsegment Codes |  Street End Point 1 i Start Station End Station Al ([ seest D
7934-2 E RANCHRD S RACINE LN S TUCAMA LN
General |off |7935-1 E RAMCHRD S TUCAMNA LN =T oa 426.2 Close
79361 E RANCHRD S BAMMING ST S BALBOA DR 00 2610 )
P 79571 E STOTTLER S RACIELM S TUCAMNA LN 00 2610 Capitm
— =4 |rass4 E STOTTLER S TUCAMNA LN S BANMNG ST 0o 4230
Maint Byl |7939-1 E STOTTLER S BAMMING ST S BALBOA DR 00 2610
| 79404 E STOTTLER S BALBOA DR S HIGLEY RD 00 213
Maintl | gsa0.1 E RANCHRD S BALBOA DR S HIGLEY RD 00 2225
Matel [8521-1 S HIGLEY RD E STOTTLERDR  E RAMNCHRD 00 5021
7351 S CRAFTSMAE VALENCIA ST E VIRGINIA ST 00 2090
Thickl |a736-1 S CRAFTSMAE WIRGINA 5T E TAMARISH 5T 0.4 2880
ool [T S CRAFTSMAE TAMARISK ST E HOBART ST 00 2959
7381 S CRAFTSMAE HOBART ST E JAMES ST 00 2090
7391 E WALENCIA S CRAFTSMANLM S CRAFTSMANLM 0.0 4724
7401 E WALENCIA S CRAFTSMANLN E AGRITOPIA LOOP 0.0 7320
Short Deg  a7.49.4 E VIRGINA S S CRAFTSMANLN S CRAFTSMANLM 0.0 4724
7421 E VIRGINA S S CRAFTSMANLN E AGRITOPIA LOOP 0.0 7320 v

Record 0 of 0 Add Mode  |[Ready...

e Once you select the Subsegment Code, the system will automatically fill in the
corresponding Street Name, From Street, To Street, Start and End Station.

= Pavement Maintenance - Mo Filter E”E”s__(l
@@l % = |=e| S| /[6] afrr] >z |@EE = | =
Subsegment Code |?934-2 Rehab Techhiqus |I| l_ |
Street Marme |E RAMCH RD Maint Date |I| I -
Fram Streset |S RACIME LM Start Station 130.7 Fec # 5
Ta Street |S TUCANA LM End Station 261.4

4. Next, select the Rehab Technique; enter the Maintenance Date, and record
additional details about the pavement maintenance program. You can include the
maintenance type, material, thickness, cost, and a description of the maintenance
task.

e Here, we've indicated that the Overlay with Milling technique is being performed
as routine maintenance to combat medium severity cracking and spalling.

5. Several fields in this module integrate with the modeling program. These special
fields are described below:

e The Rehab Technique field allows you to select a rehabilitation method from the
Rehab Techniques pick list. We will cover this module in workbook 2. If the
technique you select here has an associated Reset PCI value, that value will be
entered into the Override PCI field on the General tab. You can then edit the PCI
value as needed.

e The Set Override PCI Value checkboxes allow you to indicate how you would like
the Override PCI Value to be applied. If you mark the “Reset Field Insp PCI”
box, the system will update the Field Inspection module with the designated
value. If you mark the “Reset Superseg PCI” box, the system will update the
Supersegment record with the designated value. This value will then be used in
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the Model Runs if the Maintenance Date in the header is more recent than the
date of the last Field Inspection or Supersegment Override PCI dates.

o In order to update the Supersegment record, the Subsegment must be
associated with a Supersegment. When you select a Subsegment Code
in the header, the Supersegment Rec # will be entered by the system.

e The Pavement Type field is carried over from the associated Subsegment record
when you select a Subsegment Code in the header. It can be edited if needed.

e The Surface Type field allows you to indicate the surface type of the Subsegment
in this record (i.e. Chip Seal, Slurry Seal, Crack Fill, etc.). If this Pavement
Maintenance record is the most recent, then the linked Subsegment record’s
surface type will be updated with the data in this field.

e Pavement Maintenance - Mo Filter

sl|la @ -8 -=(a Ex|sls]s] afr[v] +| (@80 = | =
( Fiehab Technique E |_1 |Dverla5.l with Milling J
Street Mame |E R&MCH RD Faint D ate |I| 08/26/2009 «
From Street |S RACIMNE LN Start Station 130.7 Rec # 5
To Street |S TUCAMA LN End Station 261.4
General l Eustom] Eomments]
Program |I| [ Superseg D 7334-2
Maint By Type |I| |_2 |F|outine Maintenance Pavement Type |I| |_1 |Asphalt
Maint By || [Caller ( Suface Type  |[I [ 2 [Shumy Seal ]
bl aterial |I| |_2 |Composite ( Override PCI |I| et I
[T — |I| |73DD Set Overide PCI Values-
oo Tl Fieset Field Insp PCI | [I| &
Reset Superseg PCI |I| I
Short Description |I| Medium severity cracking and spalling
Record 1 of 1 Wiew Mode  |Ready...

Notes:
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