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Chapter 1 - Introduction

Process Overview

Implementation of Statutory Requirements

Texas Transportation Code §223.012 and Title 43, Texas Administrative Code (TAC) §9.22 require TxDOT to
provide additional disincentives to help ensure the timely completion of projects identified as having a
significant impact on the traveling public. To implement the requirements, TxDOT developed criteria for District
staff to consider when determining whether a project has a significant impact on the traveling public and a tool
to determine the amount of the additional disincentives specific to the individual project, to be included in the
contract.

The following are items to consider when evaluating a project for Additional Project-Specific Liquidated
Damages (APSLD).

= The District must evaluate every project for APSLD except for Preventative Maintenance (PM) and Non-
Freeway Resurfacing or Restoration (2R) projects. APSLD evaluation is optional on PM and 2R projects.

=  Projects that already include lane rental fees, A + B bidding, milestones, lane assessment fees, or other
incentive / disincentive clauses use Road User Costs (RUC) for determining value of time. The District

should ensure any APSLD do not conflict with these other contracting techniques.

= The RUC calculator, Handbook, and the WebEx Training are available on the Design Division’s webpage at

https://www.txdot.gov/inside-txdot/division/design.html.

Process for Determining Additional Project-Specific Liquidated Damages (APSLDs)
During PS&E development, the project designer or Project Manager (including consultant designers or PMs) will

take the following actions.

=  Consider the criteria given on Form 2699 (Determination of Additional Project-Specific Liquidated

Damages) to determine whether APSLDs are required for the project.
= Determine relevant Annual Average Daily Traffic (AADT) for the project, as outlined in Appendix A.

= Using the RUC Calculator, AADT, and other project-specific data, calculate the amount of APSLDs, as
outlined in Chapter 4.

=  Enter the calculated APSLD on Form 2699, and file the form with the supporting documentation for the
final PS&E submittal.

=  Enter the calculated APSLD from Form 2699 into Form 1002, “PS&E Transmittal Data.”

= Include the APSLDs under Item 8 of the General Notes, in accordance with Special Provision 000-658.
(See Chapter 2 for more information.)
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Chapter 2 - Liquidated Damages

Overview

Administrative Liquidated Damages

Administrative Liquidated Damages (LDs) are monetary damages recovered from the contractor to compensate

the agency’s additional construction oversight costs associated with the contractor's failure to complete the

project on time.

For highway improvement contracts that entered the design phase prior to September 1, 2018, in accordance
with Special Provision (SP) 000-001, only administrative liquidated damages must be assessed.

000-001

Special Provision to ltem 000 g’ ’

Tesas

Schedule of Liquidated Damages Deparinent

Table1
Schedule of Liquidated Damages

For Dollar Amount of Original Contract Dollar Amount of Daily Contract

Administration Liquidated

From More Than To and Including Damages per Working Day
0 100,000 570
100,000 500,000 590
200,000 1,000,000 G610
1,000,000 1,500,000 685
1,500,000 3,000,000 785
3,000,000 5,000,000 970
5,000,000 10,000,000 1125
10,000,000 20,000,000 1285
20,000,000 Cwver 20,000,000 2590

Additional Project-Specific Liquidated Damages (APSLDs)

SP 000-658 replaced SP 000-001 for all highway improvement contracts that entered the design phase after
September 1, 2018. The schedule of administrative damages remains the same, but SP 000-658 indicates
that the increased amount of APSLDs will be shown under Item 8 of the General Notes, when applicable.
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Chapter 2 - Liquidated Damages

000-653

Special Provision to ltem 000 j’ )
Schedule of Liquidated Damages lﬁﬂm

Table 1
Sichaduls of Liquidated Damages
For Dollar Amount of Original Confract Dallar Amount of Daily Contract
Adminiatration Liquidated
From Mare Than To and Including Damagas par Waorking Day
] 100,000 370
100,000 500,000 0
500,000 1,000,000 i
1,000,000 1,500,000 83
1,500,000 3,000,000 783
3,000,000 5,000,000 am
5,000,000 10,000,000 1,123
10,000,000 20,000,000 1,285
20,000,000 e 20,000,000 2,580

In addition to the: amount shown in Table 1, the Liquidated Damages will b2 increased by the amount shown in Item & of the
General Notes for Road User Cost (RUC), when applicable.

Allocation of Funds Retained as Liquidated Damages

Texas Transportation Code §223.007 requires the Department to track information on LDs, including APSLDs,
determine the dollar amount retained by each District, and in addition to other amounts, annually allocate
those funds to be used on TxDOT projects in the Districts in which the penalties were assessed.

In order for the Construction Division (CST) to accurately capture these dollar amounts for reporting to the
Financial Management Division (FIN), it is essential that Districts set projects up correctly prior to activation in

SiteManager.

Reference Appendix B, “SiteManager Project Setup,” for further information.
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Chapter 3 - Project Selection Criteria (Form 2699)

Form Overview and Explanation of Criteria

Form 2699, “Determination of Additional Project-Specific Liquidated Damages”
Evaluate APSLDs using Form 2699 for every project, except for PM and 2R projects, for which evaluation is
optional.

A minimum of 2 applicable criteria selected, from anywhere on the form, will require the project to include
APSLDs. For example, if a rural District has one box checked under Statewide criteria and one box checked
under Rural criteria, the project would qualify for APSLDs.

%’ Determination of Additional R

(9/18)

Iw Project-Specific Liquidated Damages Page 10f 1

artment
f Transportation

* Use of this form is optional for Non-Freeway Resurfacing or Restoration (2R) and Preventative Maintenance (PM)
projects and mandatory for all other projects.
* Use the Road User Cost (RUC) calculator located at https://www.txdot.gov/inside-txdot/division/design.html.

CSJ: County: Highway:

Texas Transportation Code §223.012 and 43 TAC §9.22 require TxDOT to provide additional disincentives to assure
the timely completion of projects. These will be included in the contract in the form of additional project-specific
liquidated damages. Select all applicable items from the checklist below. Any combination of two or more items will
indicate the requirement for additional project-specific liquidated damages (check all that apply).

Note: Projects that already include lane rental fees, A+B bidding, milestones, lane assessment fees, or other
incentive/disincentive clauses use RUC for determining value of time. The district should ensure any additional RUC
does not conflict with these other contracting techniques.

Statewide Criteria
Statewide criteria apply to all TxDOT Districts (Rural, Urban, and Metro).

Statewide criteria

[] Interstate highway, hurricane evacuation route, hazardous material route, a corridor of regional, statewide,
or national importance

[] Significant impact on high density of businesses along the corridor, as deemed by the district
[[] Roadway with a daily RUC of $5,000.00 or more

Rural District Criteria
TxDOT classifies the following Districts as rural: Abilene, Amarillo, Atlanta, Brownwood, Childress, Lufkin,

Odessa, Paris, San Angelo, Wichita Falls, and Yoakum.

In addition to the Statewide criteria, rural Districts should select applicable criteria from the rural list.
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Chapter 3 - Project Selection Criteria (Form 2699)

Rural district criteria
[] Project on roadway with a minimum 25% truck traffic
[] Project that reconstructs the primary thoroughfare in a community
[ Project with signed detour which adds travel time and/or distance

Urban District Criteria
TxDOT classifies the following Districts as urban: Beaumont, Bryan, Corpus Christi, El Paso, Lubbock, Laredo,

Pharr, Tayler, and Waco.

Urban district criteria
[ Construction phasing decreases lane capacity on major corridor
[] Ramp closure and/or detour
[] Eliminating or decreasing turn movement

In addition to the Statewide Criteria, urban Districts should select applicable criteria from the urban list.

Metro District Criteria
TxDOT classifies the following Districts as metro: Austin, Dallas, Fort Worth, Houston, and San Antonio. In

addition to the Statewide Criteria, metro Districts should select applicable criteria from the metro list.

Metro district criteria
[[] Lane and/or ramp closure
["1 Reduction in posted speed during the construction phase
[ Project that involves reduction in lane width or shoulder reduction

District Engineer Criteria

The District Engineer (DE) has the discretion to designate a project as having a significant impact to the
traveling public even if the project does not meet the above criteria. For example, the DE may elect to apply
APSPLDs to projects that affect schools or hospitals, affect the response times of emergency vehicles, or result

in added travel time for the traveling public on or around a major national or state holiday.
The DE also has the discretion to exempt a project that has otherwise been deemed to qualify for APSLDs.

In either case, the DE must document the reasoning on Form 2699.
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Chapter 3 - Project Selection Criteria (Form 2699)

If a project is not deemed to have a significant impact to the traveling public by the above criteria, a District
Engineer may deem the project as needing additional project-specific liquidated damages by checking the
box below and specifying the reason.

[T] Roadway deemed to need additional project-specific liquidated damages by the District Engineer (please specify):

Document APSLD Determination
At the bottom of Form 2699, indicate whether, through any combination of criteria, the project qualifies for

APSLDs, and document the cost per day as calculated as described in the following chapter.

Additional Liquidated Damages: [ [No [ |Yes $ per day

Additional Project-Specific Liquidated Damages Handbook 34 TXDOT
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Chapter 4 - Road User Cost (RUC) Estimation Tool

Traffic Data

Overview of Traffic Data and Sources

The following overview contains the same information that is provided in the “Traffic_Data” tab of the RUC
Calculator (Excel document). It is provided here as a brief summary. For a comprehensive overview of traffic
data considerations and detailed instructions for obtaining traffic data, please refer to Appendix A - Obtaining
Traffic Data for RUC Calculations.

When performing a Road User Cost (RUC) calculation, an Average Daily Traffic (ADT) input is required. The
Transportation Planning and Programming Division (TPP) recommends using Annual Average Daily Traffic
(AADT) data for the ADT input, as this represents the certified and annualized traffic data. TPP recommends
obtaining AADT from the Statewide Planning Map or STARS Il system.

The Statewide Planning Map is an easy-to-use resource for obtaining bi-directional (two-way) traffic data, as
well as traffic data for frontage roads. It would therefore be sufficient for performing Road User Cost (RUC)
calculations where directionality is not a requirement. Projects that require traffic data for a single direction
could instead utilize the STARS Il system. Sources of AADT data other than the Statewide Planning Map or

STARS Il could have other considerations or limitations that may not be suitable for RUC calculations.

In some cases, AADT from the Statewide Planning Map or STARS Il may prove to be insufficient for RUC
calculations. If traffic modeling or simulations are deemed necessary, users should contact personnel within
their relevant District or Division. If no internal personnel are available, consult with the relevant District about
using a consultant to produce traffic models and simulations.

Comparing Traffic Data Sources
A quick comparison of the two primary traffic data sources is noted in Table 1.

o Statewide Planning Map - Presents traffic data in a linear format. Appropriate for use where
directionality on the main lanes is not a consideration. Examples: A segment of a highway where the

work zone involves traffic in both directions, or a work zone that only involves a frontage roadbed.

e STARS Il - Presents traffic data in a point format. Appropriate for use where directionality is needed
on the main lanes or where data is needed for specific traffic stations. Examples: A segment of a
highway where the work zone only involves the southbound roadbed, or a work zone at an intersection
where individual traffic stations need to be identified.

e Traffic Modeling from District staff or a consultant - Appropriate when the Statewide Planning Map
or STARS Il is not sufficient to determine the traffic data within the work zone limits. Example: A
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Chapter 4 - Road User Cost (RUC) Estimation Tool

complex interchange of two highways in a metro area. Numerous connectors and ramps make a

simple analysis impossible.

Table 1: Comparison of Two Primary Data Sources

Statewide Planning Map STARS lI

Traffic Data in Linear Format (Traffic Counts Applied to . 5
Linework Segments

Traffic Data in Point Format (Displays Each Traffic
NO YES
Station Location)

Bi-Directional Traffic Data for Mainlanes YES YES

Direction-Specific Traffic Data Available for Some
NO YES
Mainlanes

Direction-Specific Traffic Data Available for All G 5
Mainlanes

Roadbed-Specific Traffic Data for Frontage YES YES

Traffic Data for Supplemental Mainlanes or
NO YES
Supplemental Frontage

Traffic Data for Ramps and Connectors NO YES

Advanced Traffic Modeling, Analysis of Turning

NO NO

Movements, etc.

Overview of Statewide Planning Map

The Statewide Planning Map is available online. The "AADT" overlay on the Statewide Planning Map is not

recommended for the purpose of RUC calculation because it combines mainlanes and frontage AADT into a
single value. Furthermore, data are presented in point format (based on traffic stations), and additional

analysis is required to determine the correct AADT value between any two given points.

The Roadway Inventory - On-System Roadbeds overlay is recommended for the purpose of RUC calculation
instead of the AADT overlay. The certified annual Roadway Inventory file is the source of data for this overlay.

Using the Roadway Inventory - On-System Roadbeds Overlay

Traffic data are presented in a linear format (coded to TxDOT linework). With the Roadway Inventory -
On-System Roadbeds overlay selected, any On-System roadbed can be selected in the map. The resulting pop-
up displays multiple Roadway Inventory data items for the extent of the highlighted linework segment. These

include the necessary AADT figure (the most current year available) and Truck Percent.
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AADT is combined across mainlanes (bi-directional). Selecting the right or left roadbed of a divided highway will
display the total AADT for both directions on the mainlanes. If AADT is needed for a single direction only, an
analysis of traffic data in the STARS Il system will be necessary. Please see the next section, “STARS Il
Overview and Traffic Data Support.”

Right and left frontage roads have unique AADT values in the Roadway Inventory - On-System Roadbeds

overlay and can be evaluated separately from the mainlanes, if relevant to a construction project.

To calculate the AADT of trucks only, multiply AADT by the Truck Percent for a given segment. The resulting
Truck AADT can be subtracted from the total AADT to derive the Car AADT as required for the RUC calculation.

NOTE: A construction project may include multiple Roadway Inventory segments within its limits. If there are
multiple AADT values to consider within the project limits, professional judgement will be necessary to
determine the most appropriate value. One option is to use the predominant AADT value, based on length,
within the project limits. If there is no clear predominant value, a simple approach is to use the highest AADT
value within the project limits. There may also be instances in which an average, weighted by segment length,
could be considered; however, due to the complexities associated with the overlap of Roadway Inventory traffic
segments, multiple AADT assignments, and project-specific limits, a weighted average method might be more

challenging to use.

STARS Il Overview and Traffic Data Support
The STARS |l system is necessary for obtaining directional traffic data. This is because the Statewide Planning

Map only represents bi-directional (two-way) traffic data on the mainlanes.

STARS Il is available at the following URL: txdot.ms2soft.com/tcds. (URL may require manual entry; bookmark

for ease of access.)

Traffic data are presented in a point format (based upon traffic stations). Using the STARS Il system and
correctly interpreting traffic data requires training beyond the scope of this overview; however, STARS Il training
and support are available. Please contact the TPP Traffic Analysis Section, System Support Data Liaison at
TPP_RUCLD.AADT@txdot.gov.

As stated earlier, TPP recommends using the certified annual AADT figures for RUC calculations. Other volume
data available within STARS Il may not reflect the certified and published AADT figures. Seasonal factors in
STARS Il are specifically applied to annualize short-term counts, and time factors do not exist in STARS II;
therefore, neither is recommended for the purpose of RUC calculations.
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Reduced Speed Overview

To calculate the Road User Cost for projects that require a reduction in speed, fill out all cells under the Project
Information and Inputs headings. Hourly Values of Time will be automatically generated from the VOT tab. The
Department will update these values annually.

Work Zone Road Users Costs
Reduced Speed Scenario
Project Information

C5J:

Highway / Roadway:
County:

District:

Project Letting Year:

Inputs

AADT of Section:

Length of the Work Zone (Miles):
Original Posted Speed (MPH):
Work Zone Speed (MPH):
Duration of Workzone (Days):

Calculations

Hourly Value of Time: 528.69 536.28
Travel Time Posted Speed (5Secs):

Travel Time Work Zone Speed (Secs):
Additional Travel Time (Secs):
Additional Travel Time (Hours):
Delay Cost per Vehicle:

Delay Cost per Day:

Delay Cost for Work Zone Duration:
Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: S0

1 Fillin all the Highlighted Cells
2 The Average Delay Cost / Day is the Road Users Cost for this scenario.
3 Instructions for obtaining traffic data {(ADT) can be found on the Traffic Data tab.
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Increased Travel Time Overview

To calculate the Road User Cost for projects that require an increase in travel time, fill out all cells under the
Project Information and Inputs headings. Hourly Values of Time will be automatically generated from the VOT

tab. The Department will update these values annually.

Work Zone Road Users Costs

Detour resulting in Additional Travel Time using Increased Travel Time

Project Information
Cs)

Highway / Roadway

County

District

Project Letting Year

Inputs

AADT of Detoured Section:

Time to Drive the Roadway Section (Mins):

Time to drive the detour or work zone
(Mins):

Duration of Workzone (Days):

Calculations

Hourly Value of Time: 528.69

$36.28

Delay (Mins):

Delay (Hours):

Delay Cost per Vehicle (%):

Delay Cost per Day (5):

Delay Cost for Work Zone Duration:

Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: S0

1 Fillin all the Highlighted Cells
2 The Average Delay Cost / Day is the Road Users Cost for this scenario.
3 Instructions for obtaining traffic data (ADT) can be found on the Traffic Data tab.
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Detour Distance Overview
To calculate the Road User Cost for projects that contain a detour, fill out all cells under the Project Information
and Inputs headings. Hourly Values of Time will be automatically generated from the VOT tab. The Department

will update these values annually.

Work Zone Road Users Costs
Detour resulting in Additional Distance and Different Speed
Project Information
C51:
Highway / Roadway:
County:
District:
Project Letting Year: |
Inputs

AADT of Detoured Section:

Length of the normal route (Miles):

Length of the detour route (Miles):

Posted speed on normal route (MPH):

Posted speed on detour route (MPH):

Duration of Workzone [Days):
Calculations

Hourly Value of Time: 528.69 536.28

Travel time along normal route (Secs):

Travel time along detour route (Secs):

Celay (Secs):

Celay (Hours):

Delay Cost per vehicle (5):

Delay Cost per Day [S):

Crelay Cost for Work Zone Duration:

Total Delay Cost for Work Zone Duration:

Wehicle Operating Costs (5/miles): 50.58 S51.04

Additional Miles from detour (WVeh-Miles):

Additional Vehicle Operating Costs (5):

Additional Vehicle Operating Costs (5):

Results
Average Road Users Cost per Day (S): S0

1 Fill in all the Highlighted Cells
2 The Average Delay Cost / Day is the Road Users Cost for this scenario.
3 Instructions for obtaining traffic data (ADT] can be found on the Traffic Data tab.
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Example 1 - Rural Scenario/Reduced Speed
Asphaltic Concrete Overlay with Work Zone Speed Reduction

CSJ: 0069-07-105

Roadway: US 87

County: Tom Green

District: San Angelo

Type of Work: Construction of asphalt concrete pavement (ACP) overlay and safety improvements consisting of

metal beam guard fence, bridge railing, and safety end treatments.

Description of General Project Scope

This project is primarily for the removal and replacement (mill and fill) of the ACP surface of US 87 northwest of
San Angelo. Additional items of work include the removal and replacement of the existing metal beam guard
fence, bridge railing, and culvert safety end treatments. The existing roadway consists of a four-lane divided
section throughout the project.

General Impacts during Construction

The construction work is performed in two major phases: milling and paving the northbound roadbed and
milling and paving the southbound roadbed. The metal beam guard fence, bridge railing, and safety end
treatment work items are typically performed outside of the milling and paving operations. During construction
one lane remains open in each direction, and temporary paving is provided to smooth out transitions. The
current speed limit is 75 mph, and a 65 mph regulatory work zone speed limit as approved by Transportation
Minute Order will be implemented during construction.

Traffic Data
The 2016 AADT for this section of road is 12,531 cars and 1,270 trucks.

Construction Year and AADT Year

The AADT data is for the year 2016, and the construction work and traffic-impacting speed reduction will occur
during 2017 and 2018. The traffic modeler inflated the 2016 AADT of 12,531 cars and 1,270 trucks to
12,907 cars and 1,308 trucks using a 3% annual growth factor; this requires additional expertise, therefore is
considered an optional step.

Work Zone RUC Estimation
The traffic modeler assessed the impacts on travel time (increased) from the reduction in speed (75 mph to
65 mph), assuming that the work zone speed limit would be in place the entire duration of construction.
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Figure 1.2. Existing Typical Sections (US 87, Tom Green County)
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Chapter 4 - Road User Cost (RUC) Estimation Tool

US 87 Overlay (33rd Street to Carisbad)

Activity ID

US 87 Overlay (33rd Street t ...

[Activity Name

Project Wide
A0500 Letting 90 Day Lead Time
A0700 Contract Time
A0B00 Mobilization
A0900 Barricades
Construction
AD950 Retrofit Rail @ Bald Eagle ...
AQ9E0 Retrofit Rail @ Chadboumn SB
AD970 Retrofit Rail @ Chadboum ...
A1000 Planing At Tig ins
A1015 Diamend Grinding
A1020 ACP Cverlay
A1050 Final Pavement Markings
A1070 Punch List and Sell

Duration

150
70

ra

€6

18
24
24

AR ]

48
10

223| May-01-17

TE y-0T-
May-01-17*
Dec-01-17
Dec-01-17
Dec-08-17
Dec-12-17
Dec-12-17
Jan-03-18
Feb-12-18
Dec-12-17
Dec-12-17
Dec-14-17
Feb-20-18
Mar-0e-18

|Mar—15—18
har-
Nov-30-17
Mar-12-18
Dec-07-17
Dec-11-17
Mar-15-18
Jan-08-18
Feb-09-18
Mar-15-18
Dec-13-17
Dec-13-17
Feb-19-18
Mar-05-18
Mar-12-18

Classic Schedule Layout

Qir 2, 2017 Qir 3, 2017 Qir 4, 2017 Qtr 1, 2018
Apr May Jun Jul Aug Sep Oct MNow Dec Jan Feb Mar Apr
! N N N N Mar-15-1
: : : : ¥ Maf-12-1¢

Letting}90 Day {ead Ti

--f--3---F---
@

i
. Contract 7
Mobilization :

Bar}icades K
i

Mar-15-1
i

id Bagle C
jail i@ Che
Retrofit F

Diamond Grindin i

- - MACP Qvetay
i i Fimal Paven
i i unch Lis

Figure 1.3. Project Schedule (US 87, Tom Green County)

Additional Project-Specific Liquidated Damages Handbook

4-11

TxXDOT
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Determination of Additional Form 2659

[31E)

Project-Specific Liquidated Damages pags i or

* Use of this form is optional for Mon-Freeway Resurfacing or Restoration (2R) and Preventative Maintenance (PM)
projects and mandatory for all other projects.

* Use the Road User Cost (RUC) calculator located at hitps:/fwww txdot goviinside-txdotidivision/design. himl
csJ: 0069-07-105 County: Tom Green Highway: US 87

Texas Transportation Code §223.012 and 43 TAC §9.22 require TxDOT to provide additional disincentives to assure
the timely completion of projects. These will be included in the contract in the form of additional project-specific
liguidated damages. Select all applicable items from the checklist below. Any combination of two or more items will
indicate the requirement for additional project-specific liquidated damages (check all that apply).

MNote: Projects that already include lane rental fees, A+B bidding, milestones, lane assessment fees, or other
incentive/disincentive clauses use RUC for determining value of time. The district should ensure any additional RUC
does not conflict with these other coniracting techniques.

Statewide criteria

B Interstate highway, hurricane evacuation route, hazardous material route, a corridor of regional, statewide,l
or national importance

NMC AN UIMEECT O TN (] L [1E55¢

B Roadway with a daily RUC of §5,000.00 or more

< Project that reconstructs the primary thoroughfare in a community I
roject with signed detour which adds travel tme and/or distance

Urban district criteria
[ Construction phasing decreases lane capacity on major corridor
[T Ramp closure andfor detour
[ Eliminating or decreasing tum movement

Metro district criteria
[] Lane and/or ramp closure
[ Reduction in posted speed during the construction phase
[ Project that involves reduction in lane width or shoulder reduction

If a project is not deemed to have a significant impact to the traveling public by the above criteria, a District
Engineer may deem the project as needing additional project-specific liquidated damages by checking the
box below and specifying the reason.

[ Roadway deemed to need additional project-specific liquidated damages by the District Engineer (please specify):

Additional Liquidated Damages: [ Mo []Yes § per day Contact/Help

Figure 1.4. Form 2699 (US 87, Tom Green County)

Additional Project-Specific Liquidated Damages Handbook 4-12
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Work Zone Road Users Costs
Reduced Speed Scenario
Project Information
C5J 0069-07-105
Highway / Roadway us 87
County Tom Green
District SIT
Project letting Year 2018
Inputs
Car Truck
AADT of Section 12907 130
Length of the Work Zone (Miles) 14.379
Original Posted Speed (MPH) 75 7
Work Zone Speed (MPH) 65 6
Duration of Work Zone (Days)
Calculations
Houry Value of Time: $28.69
Travel Time Posted Speed (Secs): 690.1¢
Travel Time Work Zone Speed (Secs): 796.38
Additional Travel Time (Secs): 106.18
Additional Travel Time (Hours): 0.02¢
Delay Cost per Vehide: $0.85
Delay Cost per Day: 510,922
Delay Cost for Work Zone Duration: 52,435,649
Total Delay Cost for Work Zone Duration: G2,747,778
Average Delay Cost per Day: $12,322

Fill in all the Highlighted Cells

The Average Delay Cost/ Day is the Road Users Cost for this scenario.

Instructions for obtaining traffic data {ADT) can be found on the Traffic Data tab.

Figure 1.5. Reduced Speed Scenario - Additional Travel Time

Complete the bottom section of Form 2699.

Additional Liquidated Damages: [ |[No [KYes $

Additional Project-Specific Liquidated Damages Handbook 4-13
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Example 2 - Urban Scenario/Reduced Speed
Ramp Reversal

CSJ: 0617-01-170, etc.

Roadway: SH 358

County: Nueces

District: Corpus Christi

Type of Work: Construction of: grading, paving, drainage, bridges, retaining walls, landscaping, traffic control,
SW3P, signals, ITS, signing, illumination, barrier, and pavement markings.

Description of General Project Scope
This project is for reversing the ramps on eastbound SH 358 from Ayers Street to Nile Drive.

General Impacts during Construction
The construction work is performed in ten phases, and each phase is divided into different work units (WU).

This project has eight different conditions that will warrant incentive credits and disincentive penalties.

This example will analyze condition number one, which is constructed in phase 3 (WU 15); this phase consists
of constructing the Kostoryz bridge widening and adjacent retaining walls, and main lane rehab and widening.
The current posted speed for the main lanes is 60 mph, and the work zone speed will be 55 mph.

Traffic Data
The STARS Il system was used to obtain directional traffic data. The 2017 AADT for this section of SH 358 is
156,736 (66,441 traveling eastbound) with 3% trucks.

Construction Year and AADT Year

The AADT data is for the year 2017, and the construction work and traffic impacting closures will occur during
2018 and beyond. The traffic modeler inflated the 2017 AADT of 66,441 to 68,334 using a 3% annual growth
factor; this requires additional expertise, therefore is considered an optional step.

Work Zone RUC Estimation

The traffic modeler assessed the impacts on travel time (increased) from the reduction in speed (Advisory
Speed) for Phase 3 (WU 15).

Additional Project-Specific Liquidated Damages Handbook 4-14 TXDOT
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INDEX OF SHEETS
SEE SHEETS 2 - 4

END PROJECT

END CSJ 0617-01-189
STA 876+50

REF MARKER 570

Jse &

% NG
; 1 SYLRER
| Becin prosECT \
2] BEGIN CSJ 0617-01-189

STA 10083+50 N
| ReF MaRkeR 56

END CSJ 0617-02-071
STA 10073+60
REF MARKER 622

BEGIN CSJ 0617-02-07
STA 10038+20
REF MARKER 622

END CSJ 0617-01-170
STA 561+85
REF MARKER 562.3

END CSJ 0617-01-191
STA 551+00
REF MARKER 562.5

SPECIFICATIONS ADCPTED BY THE TEXAS DEPARTMENT OF TRANSPORTATION,
NOVEMBER 1, 2014 AND SPECIFICATION ITEMS LISTED AND DATED AS FOLLONS,
SHALL GOVERN ON THIS PROJECT: REQUIRED CONTRACT PROVISIONS FOR ALL
FEDERAL-AID CONSTRUCTION CONTRACTS (FORM FHWA 1273, MAY 2012)

NET LENGTH OF BRIDGE =
NET LENGTH OF PROJECT = 25,855 FT NET LENGTH OF PROJECT = 24,%00 FT NET LENGTH OF PROJECT =

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

20 C———=n
PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
FEDERAL AID PROJECT NO. NH 1602(259), etc.

SH 358
NUECES COUNTY

CSJt 0617-01-191

CSJ: 0617-01-170 CSJ: 0617-01-189

1,817 FT NET LENGTM OF BRIDGE = 1,517 FT  NET LENGTH OF BRIDOE =

TREET.
OF LEOPARD 70 0.2 MI E OF FLOUR BLUFF DRIVE.

.2 MI N
0617-02-071 LIMITS: FROM O.1 MILES EAST OF WALDRON ROAD TO SH 358,

PROJECT DESCRIPTION

FOR THE CONSTRUCTION OF: GRADING, PAVING, DRAINAGE, BRIDGES, RETAINING WALLS, LANDSCAPING,
AFFIC CONTROL, SW3P, SIGNALS, ITS, SIGNING, ILLUMINATION, BARRIER, & PAVEMENT MARKINGS.

FEI0WL AID PROCT M3,

NH 160212591, etc.

1
i

2
IE
¢
g

2
i
H
[

FUNCTIONAL CLASSIFICATION: FREEWAY

3
£

MAINLANE DESIGN SPEED = 55 MPH.
FRONTAGE ROAD DESIGN SPEED = 45 MPH.
RAWP DESICN SPEED = 35 MPH,

AD.T. FRON AIRLNE RD. YO EVERHART RD. (2005) = (38,200,
AD.T.FROM ARLINE RD. TO EVERHART RO, (2025) = 189,400.
AD.T. FROM EVERMART RD. TO KOSTORYZ RD, (2005) = 158,500,
AD.T. FROM EVERHART RD. TO KOSTORYZ RO, (2025) » 217,600.
DESGN CRTERWA 1 4R

CSJ: 0617-02-071

NET LENGTH OF ROADMAY = 24,338 FT WNET LENGTH OF ROADWAY < 22,983 FT  NET LENGTH OF ROADWAY = 79,057.44 FT NET LENGTH OF ROADWAY = 3,531.6 FT
O FT NET LENGTH OF BRIDGE =
79,057.44 FT

NET LENGTH OF PROJECT = ).5!1.: Fr
FINAL PLANS
LETTING DATE:
DATE CONTRACTOR BEGAN WORK:
DATE WORK WAS COMPLETED & ACCEPTED:
FINAL CONTRACT COST: 8
CONTRACTOR

Vit NS/ S
o I//////};\s.@’,,’,{/{ AN

’» { \",h / "’Ii

5

')
S
R
Ny,
S
Ry

REQUIRED SIGNS SHALL BE IN ACCORDANCE WITH
BC (1)- 14 THRU BC (12)- 14 AND THE “TEXAS
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES®.

RAS INSPECTION REQUIRED
REF "EABPRJB6818648

BEGIN CSJ 0617-01-191
STA 306+00
REF MARKER 566.4

BEGIN CSJ 0617-01-170
STA 303+30

> / G

EXCEPTIONS: NONE
EQUATIONS: NONE
RAILROAD CROSSINGS: W8 AND EB SW 358 FRONTAGE ROAD, NORTH OF AGNES.

r_fhuaum'mrumm

RECOMMENDED FOR LETTING: (Tlowh 50,241}
1

CT DIRECTO, TRAN A
PLANNING AND DEVELOPMENT

RECOWMENDED FOR LETTING: 3éa éz
g zﬂ' ;: Q- Q@.Mj
DISTRICT ENGINEER

SCALE IN MILES

Figure 2.1. Project Title Sheet (SH 358, Nueces County)
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Figure 2.2. Project Title Sheet (SH 358, Nueces County)




Chapter 4 - Road User Cost (RUC) Estimation Tool

PHASE 3, 4, 54, 5B, 6A, & &B
COMSTRUCTIOM BETWEEN FRG RD & MAINLAMNES
(INELUDING BRIDGE WIDEMINGS)

SCOPE OF WORK GENERALLY INCLUDES ALL

WORK ON THE INSIDE OF THE FRG RD, &
MAIN LAME WIDENING, RETAIWING WALLS, 5H 358
RAMPS, aMD EVERYTHING IM-BETWEEN. SEE |
TCP SHEETS FOR RESTRICTIONS TO THE ‘

ISCCF‘E OF WORK FOR PARTICULAR nREiS.I

| Iﬂ'll[ll* rar=11"
LN

Proe, &

LPCE TO BE USED WHERE
SHOWEN ON TCP LAYOUT SHEETS

WORK INCLUDES 1 NEW LOCATION
HIGH MAST POLE [N PHASE 3 AMD
Z RELOCATIONS IM PHASE 4,
FROVISIONS FOR FULL CLOSURE OF
THE FRONTAGE ROAD DURING ERECTION
ARE INCLUDED 1M THE PLAMS.

3" uUsU.
& PEL HIGH MAST P 5
EBFR TLLUSL
| — |

PHASE 3
STA 358+-40 TO 360+00
STA 379+55 TO 388+85
STaA 484+T0 TO 495+25

PHASE 4
STA 353+80 TO 36T+65

ETA 405+10 TO 421+00
STA 459+50 TO 484+70
STA €95+25 TO 51300

FHASE 5S4 (TEMP RAMFI
STA 43545 TO 44280

Hoor onr OCCURS AT OME LOCATION; IN PHASE 4.
OTHERWISE, 10.5° IS5 THE MINIMUW WIOTH.

*U' [NO SHOULDER) OMLY TO BE USED WHERE IT

IS UMAVOIDABLE, PROVIDE 1° WIN AS SOON
AS POSSIBLE ONCE WORK COMDITIONS ALLOW.

PHASE 58
STA 3T5+00 TO 378-55

PHASE B4
STA 36T+65 TO 375-00
STA 3BE+E5 TO 405+10
STA 420100 TO 43%5+10
STA 448+20 TO 459+50

PHASE &8
5Ta 34980 TO 3I58+40
STA 43510 TO 448+20

THSTALL
HIGH WAST
TLLUMINAT ION.
SEE BELOW WOTE,

- - “'Tlfi&lﬁlliﬁ“"

NOTE:
INSTALLATION OF MEW LOCATION HIGH MAST
TLLUMINATION ALONG THE WESTEOUMD FROMTAGE
ROAD CAN OCCUR I[N ANY PHASE PRIOR TO
PHASE TB. FOR PURPOSES OF THE PLANS 1T
[5 ASSUMED THEY WILL BE INSTALLED IN
PHASE 3, IN COMJUNCTION WITH THE OTHER
LIGHTING (EBFRY SHOWN HERE. SEE PHASE 3
SHEETS FOR DETAILS. PROVISIONS FOR FULL
CLOSURE OF THE FRONTAGE ROAD DURING
ERECTION ARE INCLUDED I[N THE PLANS.

Figure 2.3. Phase Profile (SH 358, Nueces County)
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SCOPE OF WORK GEMERALLY INCLUDES ALL

WORK ON THE INSIDE OF THE FRG RD, €
MAIN LAME WIDENING, RETAINING WALLS, SH 358
RAMPS, AND EVERYTHING IN-BETWEEN. SEE |
TCP SHEETS FOR RESTRICTIONS TO THE

SCOPE OF WORK FOR PARTICULAR AREAS. | [
10° 1 e 1
SHLDR |

| N

B .
& PGL HIGH MAST 3 Usu. | & @ g
EBFR ILLIUM. 1e5 S iein ‘

i 10°MIN® 10 -11°
. - (10.5" k.. _:ﬂ—.:-;.‘:::
'DESIRBLE, USU.) 0 e IR =
I | TO 1.5° I
& ' @ U I
o l [
1 : I
Ei | :II PHASE 3 .
| ; STA 358+40 TO 360:90 |
_ - STA 379+55 TO 3BB+65
o i I STA 4B4+70 TO 495+25

Figure 2.4. Phase 3 Profile (SH 358, Nueces County)
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0617-01-170 SH 358 CRFP

[Acii ey 1D ALty Mame mnmi T | FnEn | Fredecessors | GUCCESIONS [
Phase 3 213d| 06M2ME (IRTIT i
=
AADED 2etPCTH 2d| 0538 DEMSME 1550 A3070
AAOTD Femave srstng PM and restrips 20| 051518 DEME A40ED A%820
m_
AE2D  Construct Retabing wal 20d I]E 12018 0THEME ANE30, 41340, AZ4EE
Af830  Constructira®c ral ad| 07HEME 0T2IME Algm AfBED
AfB40  Construct Retaking wal 13d| 071818 amsME AlE0 ANEED, A4050
AfESD  Constructtratic ral 4d| g7/2ame 072THE Atz 41330
e O
ATBE0  Remove bridge ral ad| 05MME DEMSME A1550 A1E7D
AfE70  Construct Benss 20d| 05115118 OTHEME A1E50 A1EE0
AfB80  Construct abutments 20d| D8/06M8 DaMm4ME ANETOLAIBED  AISID,A1EES
ATS0 et bridgs beams | 03/m4nE DamEME AlEE0 A1520
Af520  Constructbridge deck 20d| D3/06M8 10418 A1310 A1530
Af530  Constrectbridgs ral 3d| 10/m4ME 10maME A1520,A1850  A1SSD
AfB85  Constructapproach siabs 3d| 0a/mane DSmTME A1550 A2480

Figure 2.5. Phase 3 WU15 Schedule (SH 358, Nueces County)
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==t Determination of Additional —-

(9/18)

I»mmn Project-Specific Liquidated Damages Page 1 of 1

it
f Transportation

* Use of this form is optional for Non-Freeway Resurfacing or Restoration (2R) and Preventative Maintenance (PM)
projects and mandatory for all other projects.
* Use the Road User Cost (RUC) calculator located at https://www.txdot.gov/inside-txdot/division/design.html.

csJ: 0617-01-170, etc. County: Nueces Highway: SH 358

Texas Transportation Code §223.012 and 43 TAC §9.22 require TxDOT to provide additional disincentives to assure
the timely completion of projects. These will be included in the contract in the form of additional project-specific
liquidated damages. Select all applicable items from the checklist below. Any combination of two or more items will
indicate the requirement for additional project-specific liquidated damages (check all that apply).

Note: Projects that already include lane rental fees, A+B bidding, milestones, lane assessment fees, or other
incentive/disincentive clauses use RUC for determining value of time. The district should ensure any additional RUC
does not conflict with these other contracting techniques.

Statewide criteria

[ Interstate highway, hurricane evacuation route, hazardous material route, a corridor of regional, statewide,

[X Significant impact on high density of businesses along the corridor, as deemed by the district

|| Roadway with a daily RUC of $5,000.00 or more

Rural district criteria
] Project on roadway with a minimum 25% truck traffic
[] Project that reconstructs the primary thoroughfare in a community
[ Project with signed detour which adds travel time and/or distance

] Ramp closure and/or detour

] Eliminating or decreasing turn movement

Metro district criteria

[] Lane and/or ramp closure
[[] Reduction in posted speed during the construction phase
[] Project that involves reduction in lane width or shoulder reduction

If a project is not deemed to have a significant impact to the traveling public by the above criteria, a District
Engineer may deem the project as needing additional project-specific liquidated damages by checking the
box below and specifying the reason.

[1 Roadway deemed to need additional project-specific liquidated damages by the District Engineer (please specify):

Additional Liquidated Damages: [|[No []Yes $ per day

Figure 2.6. Form 2699 (SH 358, Nueces County)
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To calculate the Road User Cost for projects that require a reduction in speed, fill out all cells under the Project
Information and Inputs headings. Hourly Values of Time will be automatically generated from the VOT tab. The
Department will update these values annually.

Note: The Duration of Work Zone (Days) comes from the project’s Contract Time Determination (CTD).

Work Zone Road Users Costs
Reduced Speed Scenario
Project Information

C5): 0617-01-170 (Phase 3 WU 15)
Highway / Roadway: SH 358
County: Mueces
District: CRP
Project Letting Year: 2018
Inputs

AADT of Section:

Length of the Work Zone (Miles):
Original Posted Speed (MPH):
Work Zone Speed (MPH):
Duration of Workzone (Days):

Calculations
Hourly Value of Time: $28.69 $36.28
Travel Time Posted Speed (Secs):
Travel Time Work Zone Speed (Secs):
Additional Travel Time (Secs):
Additional Travel Time (Hours):
Delay Cost per Vehicle:

Delay Cost per Day:
Delay Cost for Work Zone Duration:
Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: $2,246

1 Fill in all the Highlighted Cells
2 The Average Delay Cost / Day is the Road Users Cost for this scenario.
3 Instructions for obtaining traffic data (ADT) can be found on the Traffic Data tab.

Figure 2.7. Additional Travel Time during Phase 3 WU 15

Complete the bottom section of Form 2699.

Additional Liquidated Damages: [ |No [<XYes $ 2,246 per day

Additional Project-Specific Liquidated Damages Handbook 4-21 TXDOT
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Example 3 - Metro Scenario/Reduced Speed/Detour
Bridge Replacement with TCP

CSJ: 0092-13-024, etc.

Roadway: BI-45F

County: Navarro

District: Dallas District

Type of Work: For the construction of replacing bridges and approaches, signing, and pavement markings.

Description of General Project Scope

This project is for replacing existing bridges carrying Business 45 over creeks on the north side of Corsicana.
The existing roadway (BI-45F) consists of two lanes in each direction, and each direction is provided separate
bridges.

General Impacts during Construction

The construction work is performed in two major phases. During construction one lane remains open in each
direction, and temporary paving is provided to smooth out transitions. The current speed limit is 65 mph.
During Phase 1 there will be a 50 mph advisory speed for one direction due to an alignment change only
impacting that direction of travel. Additionally, an adjacent street is closed and detoured during this phase.
During Phase 2 there will be a 40 mph advisory speed for the other direction due to an alignment change only

impacting that direction of travel.

Traffic Data

From the Statewide Planning Map, 2016 AADT for this section of road is 9,428. Obtained from STARS II, an
actual count of traffic conducted on May 25, 2016 was 10,946, with northbound peak hour (4:45-5:45 pm)
having 446 vehicles and the southbound peak hour (3:45-4:45pm) having 509 vehicles. While one lane in
each direction will be closed during construction, the remaining lane in each direction is expected to carry

these volumes without delay, particularly as there are no nearby traffic signals.

Construction Year and AADT Year

The AADT data is for the year 2016, and traffic-impacting construction will occur during 2019 and beyond. The
traffic modeler inflated the 2016 AADT of 9,428 using a 3% annual growth factor to estimate the volume
during 2019; 10% of the vehicles were taken to be trucks, and an overall 50/50 directional traffic volume split
was applied. These steps require additional expertise, therefore are considered optional.

Work Zone RUC Estimation

In order to model this project, the traffic modeler split it into three components: two for Phase 1 and one for
Phase 2.

Additional Project-Specific Liquidated Damages Handbook 4-22 TXDOT
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= Phase 1:

— Assessment of the impacts on travel time (increased) from the reduction in speed (Advisory

Speed) impacting one direction of travel (thus impacting half of the 2019 estimated AADT) -
$492 per day.

— Calculation of additional travel time due to the street closed at the northwest corner of the project
- $506 per day.

=  Phase 2: Assessment of the impacts on travel time (increased) from the reduction in speed (Advisory
Speed) impacting one direction of travel (thus impacting half of the 2019 estimated AADT) - $1,025 per
day.

The Phase 1 impacts are obtained by combining $492 for the speed reduction and $506 from the street
closure, yielding $998 per day. The Phase 2 impacts are $1,025 per day. Given the similar results and likely
similar durations for each phase, these values could be averaged to determine a daily road user cost for the
entirety of the project. Thus, the calculated road user cost for the project is $1,012 per day.
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STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

S L [ —

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
FEDERAL AID PROJECT
BR
CSJ: 0092-13-024,ETC

BI-45F
NAVARRO COUNTY

LIMITS: SOUTHBOUMD AT DRAW, SOUTHBOUND AT BRISR CHEEK
MORTHEOUND AT DRAW, NORTHBOUNMD AT BRIAR CREEK

SOUTHBOUMD AT DRaw CREEK SOUTHEBOUND AT BRLAR CREEK
C5J: 009Z-13-02Z4 €CS.J: 0092-13-025
BOADWAY = 820 FT = 0.155 Ml ROADWAY = 1340 FT = 0,254 Ml.
BRIDGE = 210 FT = 0. 040 MIT. BRIDGE = 280 FT = 0,053 ml.
oT -
TOTAL LEMGTH OF PROJECT =| 3E5ar = 1030 FT = 0.195 MI. TOTAL - 1620 FT - 0.307 M.
NORTHBOUND AT DRAW CREEK NOFTHBOUND AT BRIAR EHEEK
CSJr QU922 -13-026 CsJs Q092-13-02
ROADWAY = 720 FT = 0,136 MI. ROADWAY = 1320 FT = 0,250 s,
BRIDGE = 280 FT = 0.053 wl. BRIOGE = 280 FT = 0.053 MI.
TOTAL = 1020 FT = 0.189 MI. TOTAL = 1600 FT = 0,303 MI.
TYFE OF WORK: FOR THE CONSTRUCTIOM OF REPLACING BRIDCGES AMD APFROACHES
COMSISTIMG OF: REPLACE BRIDGE aMND APFROACHES, SICGHING AMD FPAVEMEMT MARKIMGS

BEGIM FROJECT
SB B[-45 STA 445+ 70.00

BEG[N PROJECT
-45 STA 446+00, 0O

GIN C54 0092-13-024 BEE.[N CSJ Q09Z2-13-026 N
[%=1:1 AT ORawW CREEK) (MEB AT DRAW CREEK) ’
TRM: JZ04+0. 208 TRM: 2049+0.214 l
SH B1-45 STA 456+-00.00

EMD CSJ Q0%2-13-024 NE Bl-45 45S6+00. 00

(SE AT DRAW CREEK) - :
BEGIN CSJ 0092-13-025 \'\,\ E[HE h?“ngﬁﬁzckégﬁfa .-
(5B AT BRIAR CREEK) e BEGIN C£SJ 0052-13-027

ThRM: 304+0, 403 (NE AT BRIAR CREEK}

~— TRM: 304+0.403
i END PROJECT
; ] NE BI-45 ST& 472+00.00
END CSJ 0092-13-027
l,.a, lNB AT BRIAR CREEK!
_ ; L, RM: 304+0. 705
> ? N[ 'L MAVARRO COUN
; g SCALE © 2 4 6 8
-

DALLAS DISTR

TEXAS DEPA

Figure 3.1.Project Title Sheet (BI-45F, Navarro County)
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VAHIES

B MB BI 45 LAMES

LN VARIES

EXIST ROW

B SB BI 45 LANES

ROADAY
10* 1"

SHLOR LAM

e q°
LAKE SHLDR

Z
BARRIER

VARIES

SE 1 THA C_CONTRO
TYPICAl SECTION

FHASE |
COMSTRUCTION ZOME

B M5 BI 45 LAMES

EXIST ROW

B 5B BI 45 LAMES

PHASE 2 VARIES 38
[ONSTRUCTION JOME MEDIAM ROADWAY
4 1" 11
SHLDR LAME LANE SHLDR
5
1
: HARRIER

FHASE £ TRAFFIC

COMTROL

TYPLICAL SECTION

Figure 3.2. Phase 1 and Phase 2 Traffic Control Typical Sections (BI-45F, Navarro County)
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Chapter 4 - Road User Cost (RUC) Estimation Tool

> Determination of Additional

Texas (911 8)

y L2 Project-Specific Liquidated Damages Page 1 of 1

of Transportation

* Use of this form is optional for Non-Freeway Resurfacing or Restoration (2R) and Preventative Maintenance (PM)

csJ: 0092-13-024, etc. County: Navarro Highway: Bl-45

Texas Transportation Code §223.012 and 43 TAC §9.22 require TxDOT to provide additional disincentives to assure
the timely completion of projects. These will be included in the contract in the form of additional project-specific
liquidated damages. Select all applicable items from the checklist below. Any combination of two or more items will
indicate the requirement for additional project-specific liquidated damages (check all that apply).

Note: Projects that already include lane rental fees, A+B bidding, milestones, lane assessment fees, or other
incentive/disincentive clauses use RUC for determining value of time. The district should ensure any additional RUC
does not conflict with these other contracting techniques.

Statewide criteria

[ Interstate highway, hurricane evacuation route, hazardous material route, a corridor of regional, statewide,
or national importance

[[] significant impact on high density of businesses along the corridor, as deemed by the district
[[J Roadway with a daily RUC of $5,000.00 or more

Rural district criteria
[] Project on roadway with a minimum 25% truck traffic
[[] Project that reconstructs the primary thoroughfare in a community
[] Project with signed detour which adds travel time and/or distance

Urban district criteria
[[] Construction phasing decreases lane capacity on major corridor
[] Ramp closure and/or detour
[] Eliminating or decreasing turn movement

Lane and/or ramp closure

X
[T Project that involves reduction in lane width or shoulder reduction

If a project is not deemed to have a significant impact to the traveling public by the above criteria, a District
Engineer may deem the project as needing additional project-specific liquidated damages by checking the

Roadway deemed to need additional project-specific liquidated damages by the District Engineer (please specify):
Achieve schedule savings through A+B bidding method.

Additional Liquidated Damages: [[JNo [JYes $ per day

Figure 3.3. Form 2699 (BI-45F, Navarro County)
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Work Zone Road Users Costs
Reduced Speed Scenario

Project Inf

CSJ: 0092-13-24 (Phase 1-1)
Highway / Roadway: Business 45
County: MNavarro
District: DAL
Project Letting Year:
Inputs
Car Truck
AADT of Section: 4636 515
Length of the Work Zone (Miles): 0.6818
Original Posted Speed (MPH): 65 65
Work Zone Speed (MPH): 50 50
Duration of Work Zone (Days): 100
Calculations
Hourly Value of Time: $29.35 530.47

Travel Time Posted Speed (Secs):

Travel Time Work Zone Speed (Secs):
Additional Travel Time (Secs):

Additional Travel Time (Hours):

Delay Cost per Vehicle:

Delay Cost per Day:

Delay Cost for Work Zone Duration:

Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: 5492

Fill in all the Highlighted Cells
The Average Delay Cost / Day is the Road Users Cost for this scenario.
Instructions for obtaining traffic data (ADT) can be found on the Traffic_Data tab. q

Figure 3.4. Additional Travel Time during Phase 1
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Work Zone Road Users Costs
Reduced Speed Scenario

Project Information

CSs): 0092-13-24 (Phase 2)
Highway / Roadway: Business 45
County: Mavarro
District: DAL
Project Letting Year: 2019
Inputs
Car Truck
AADT of Section: 4636 515
Length of the Work Zone (Miles): 0.6818
Original Posted Speed (MPH): 65 65
Work Zone Speed (MPH): 40 40
Duration of Work Zone (Days): 100
Calculations
Hourly Value of Time: $29.35 53047

Travel Time Posted Speed (Secs):

Travel Time Work Zone Speed (Secs):
Additional Travel Time (Secs):

Additional Travel Time (Hours):

Delay Cost per Vehicle:

Delay Cost per Day:

Delay Cost for Work Zone Duration:

Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: 51,025

Fill in all the Highlighted Cells
The Average Delay Cost / Day is the Road Users Cost for this scenario.
Instructions for obtaining traffic data (ADT) can be found on the Traffic_Data tab. q

Figure 3.5. Additional Travel Time during Phase Il
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Work Zone Road Users Costs
Detour resulting in Additional Travel Time using Increased Travel Time
Project Information
CSJ 0092-13-024
Highway / Roadway Business 45
County Navarro
District DAL
Project Letting Year 2019
Inputs
Car Truck
AADT of Detoured Section: a0 10
Time to Drive the Roadway Section (Mins): 5 5
Time to drive the detour or work zone 15 15
(Mins):
Duration of Work Zone (Days): 100
Calculations
Hourly Value of Time: 529.35 $39.47
Delay (Mins): 10.00 10.00
Delay (Hours): 0.17 0.17
Delay Cost per Vehicle (5): 54.89 56.58
Delay Cost per Day (S): 5440 566
Delay Cost for Work Zone Duration: 544,025 56,578
Total Delay Cost for Work Zone Duration: 550,603
Results

Fill in all the Highlighted Cells
The Average Delay Cost / Day is the Road Users Cost for this scenario.

Instructions for obtaining traffic data (ADT) can be found on the Traffic Data tab.

Figure 3.6. Additional Detour Travel Time from Closed Street

Complete the bottom section of Form 2699.

Additional Liquidated Damages: [ |No [XYes $

1,000

per day

Additional Project-Specific Liquidated Damages Handbook 4-29
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e 2
This project will use A+B bidding.

Contractor questions on this project are fo be emailed to the following ndividual (=)
Sfurea Engimeer's Email:  Juan. Paredesi@itsdot oo
Assistant Area Engineer’'s Email: John Kiseriiitedot gow

Contractior questicns will ocnly be accepted through email o the above indiiduals.
Al contractor guestions will b2 reviewesd by the Area Engineer or Assistant Area Emngimesr. Once
a r'EEp-unse (i3 de'me-h:lped it wdll be p{rSted o TID-D'I"E Publiz FTF at the following Address:

Al the-sl.m-nE 51..|I:H'r||1:l.ed 1:hat generate 2 response 'mll t:-E anl:-F_-d through this site. The sit= is
ocrganized by Disinct, Project Type (Construciion or Maintenancs), Lettimg Date, CCSMProject
FMame.

Seneral Hotes Sheet B

Figure 3.7. Project General Note - Item 2 (BI-45F, Navarro County)

CSJ: 0092-13-024, ETC. Sheet 7A

County: Navarro
Highway: BI-45

No significant traffic generator events identified.

Item 8:

This Project will be a Five-Day Workweek in accordance with Artice 83.1.1.

Meet weekly with the engineer to notify him or her of planned work for the upcoming week.
Prowvide the engineer with a daily work schedule of planned work.

On this project, work will need to be ceased as determinad by the engineer to accommodate
Fair activities. The project will be left in 3 condition that will have the least impact on the
traveling public as practicable as determined by the engineer. No additional time or
compensation will be allow=d for these actions.

Critical Path Method (CPM) schedule in PS8 format will be required for this project. Submit
baseline schedule and obtain approval prior to beginning construction. The Estimate will be heid
if monthly update is not submitted.

The maxmum number of working days (573) was calculated using a conceptual time
determmination schedule that assumes generic resources, production rates, sequances of
construction and average weather conditions. The time determination schedule is provided for
informational use only and is not intended for bidding or construction purposes.

Substantial compietion of the contract is defined as the point in time at which the roadway and
the cross streets ar= in their final geometnic configuration and traffic is following the lane
amrangement as shown in the plans for the finished roadway. All pavement construction is
complete with traffic control devices and pavement markings in their final position.

The daily road-user cost incentive/disincentive for substantial completion of the project is 31,000
per day. The early substantial compietion of work imcentive shall be imited to a maximum of 30
days. The road-user cost disincentive deductions will be in addition to any contract
administration liguidated damages. The number of days for final compietion. excluding
vegetation and landscaping maintenance, will be 28 calendar days after the substantial
compietion of the project

Figure 3.8. Project General Note - Item 8 (BI-45F, Navarro County)
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Example 4 - Urban Scenario/Reduced Speed
Interstate Widening with Reduced Speed

CSJ: 0015-01-243, etc.

Roadway: I-35 - Section 4B

County: McLennan

District: Waco District

Limits: 12th Street to North Loop 340

Type of Work: For the construction of the widened freeway consisting of widening, grading, structures, and

surfacing.

Description of General Project Scope

This project is for adding capacity to IH-35 through the construction of one additional mainlane in both
northbound (NB) and southbound (SB) directions from 12th Street to North Loop 340 in McLennan County. The
existing roadway consists of three mainlanes in each direction. The length of the project is 6.775 miles, as

shown in Figure 4.1. The project scope includes reconstruction of frontage road sections and cross streets.

General Impacts during Construction

The construction work is performed in four major phases and several intermediate steps. During these phases,
various temporary lane closures and detours are needed. General description of the phasing is given in the
Traffic Control Plan Narrative shown in Figure 4.2. One of the most significant impacts of the construction
phase will be the reduction of mainlane capacity from three lanes in each direction to two. See Figure 4.3 for
general mainlane traffic control criteria. Figure 4.4 shows the current typical section for this segment of 1H-35,

and Figure 4.5 depicts the typical section during the construction phase.

Based on past experience with similar reductions in capacity on IH-35 mainlanes, the District estimates an
average operating speed of 44 mph through the construction work zone. In addition, during the construction
phase, the posted work zone speeds will be 55 mph. The posted speeds through this section of IH-35 are
currently 65 mph.

Additional Project-Specific Liquidated Damages Handbook 4-31 TXDOT
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STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION .;.E

= | | S—

PIL.LANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

FECERAL AID PRGJECTE

McLENMNAN COUNTY
IH 35
VOLUME 1

LIMITS: 12TH =T TO  KNWORTH LOOF 240, ETC.
HET LENGTH OF FROJEET= 256, 777.01 Ft = &. 776 Miles

[GCAT TGk FEoaDwWAY EEILGE TGTEL
CS5. DRF1S—01—F4% 25 204D FT = 4_8H11 W 2, TAT_O1 FT = . T13 B 23, 70101 FT = &_ 530 MI |
[P0 I = S ) [l = L] = 01, Tt ST 00 FT = .45 L |
[ oole—ol—Faq [ Te] = D, Dy M . 117 o0 F = . 21F m 1T oo F = D I W
TOTAL 3| 980, 00 FT = &, 056 M 3, 797, 0] FT = 0, 7|9 WI | 35, 777, 0] FT = &, 775 I |

FOR THE COWMSTRUCTION ©OF THE WIDERED FREEWAY COWNSLISTIMG OF
WIDEMING, GRaADING, STRUCTURES, anMD SURFaCIMG

21-243
-O1-22&

+0. DET

HILES

Fe. 53 |
E5. 35

0. 45T

&
Lt
< ROBINSON

Figure 4.1.Project Title Sheet (I-35 Section 4B, McLennan County)
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Figure 4.1. TCP Narrative (I-35 Section 4B, McLennan County)
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THE GEMERAL CRITERIA FOR TRAFFIC MAMAGEMENT FOR THE IH-35 MAIN LAMES IS
TO MAINTAIN AT ALL TIMES TWD OFEM LAMES OF TRAFFIC IMN EOQTH THE MNORTH amMD
SOUTHBOUMD DIRECTIONS. IH-35 MAIW LAMES MAY BE RESTRICTED TO OME LAME OF
TRAFFIC FCOR MIMOR WORK FOR SHORT DURATIONS DURIMG OFF PEAK HOURS. OFF
PEAK HOURS &4RE FROM T:OQOPM TO 7= 00AM. THE COMTRACTOR WILL REQUEST
FERMISSION FROM THE EMGIMEER TO RESTRICT THE MAIN LANES TO ONME LANE AT
LEAST SEVEW WORKING DAYS PRIOR TO LAWE RESTRICTIOWS., THE CONTRACTOR WILL

MOT SHIFT TRAFFIC To OWE LAWNE WITHOUT WRITTEM AFPRGVAL FROM THE EMNGINEER.

Figure 4.3. General Criteria for Mainlane Traffic Control (I-35 Section 4B, McLennan County)
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Figure 4.4. Existing Typical Section (I-35 Section 4B, McLennan County)
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Figure 4.5. TCP Typical Section (I-35 Section 4B, McLennan County)
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Traffic Data

The length of this project is 6.775 miles. Due to its length and location, the project has the potential to
significantly impact traffic during the construction phase. The Statewide Planning Map provides a 2016 AADT
of 132,225, as shown in Figure 4.6. The truck percentage for this segment is 20.3%.

IBEEIES
- . . .\ =
/ [0 Statewide Planning Map X \\
- —
& C | & Secure | https://www.txdot.gov/apps/statewide_mapping/StatewidePlanningMap.html + B O

5 Apps [J 10thReport ¥ Traffic Count Databs 85th R[4 Traffic [J Statewide Planning

Measure Query

Sketch Legend About

T*DOT
Texas Imagery Service (Google)

B

Esri Light Gray

Esri Streets

Open Street Map

Clear Overlays

AADT

Area Offices

Bridges

Cemeteries -
Control Sections o

Councils of Governments (COG) & & A

Route IH0035-RG

Connectivity Corridors N S {
Congestion (Base Year) & BN S From DFO 333.018

. &
Congestion (Forecast Year) L = Ny To DFO 334.838
Energy Sector Corridors

AADT (2016) 132,225

Freight Network [FHWA)
‘
Freight Network [TxDOT) | |Future AADT (2036)  |166,600
Functional Classification & Urban Areas Truck Percent 20.3
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Figure 4.6. AADT from Statewide Planning Map (I-35 Section 4B, McLennan County)

Work Zone RUC Estimation using the Statewide Calculator
The traffic modeler performed the following steps.

1. Reviewed the construction plans and identified significant sources of construction impacts on the traveling
public. Reduction in operating speed will be one of the biggest sources of travel time impacts, based on

the District’s experience with similar reductions in capacity.

2. Obtained 2016 AADT from the Statewide Planning Maps along with the truck percentage.
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3. Assessed the impacts on travel time (increase) from reduction in operational speed for the duration of the

project. The daily RUC value estimates from this analysis are shown in Figure 4.7.

Work Zone Road Users Costs
Reduced Speed Scenario

Project Information
Sl 0015-01-243
Highway / Roadway: IH 35 - Section 4B
County Mclennan
District:
Project Letting Year:
Inputs
AADT of Section: 105,383
Length of the Work Zone (Miles); 6.775
Original Posted Speed (MPH): 65
Work Zone Speed (MPH): 44
Duration of Work Zone (Days):
Calculations
Hourly Value of Time: $29.35 $39.47

Travel Time Posted Speed (Secs):

Travel Time Work Zone Speed (Secs):
Additional Travel Time (Secs):

Additional Travel Time (Hours):

Delay Cost per Vehicle:

Delay Cost per Day:

Delay Cost for Work Zone Duration:

Total Delay Cost for Work Zone Duration:

Average Delay Cost per Day: $206,570

Fill in all the Highlighted Cells
The Average Delay Cost / Dayis the Road Users Cost for this scenario.
Instructions for obtaining traffic data (ADT) can be found on the Traffic_Data tab. IT

Figure 4.7. Daily RUC from Reduction in Operational Speeds

4. Assessed the impacts on travel time (increase) from reduction in posted speed for the duration of the
project. This step was performed to identify the range of impacts. This may be the only information
available for some projects, in the absence of operational speed estimates based on past experience or
through traffic simulation and modeling. The daily RUC value estimates from this analysis are shown in
Figure 4.8.
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Work Zone Road Users Costs

0

Reduced Speed Scenario

Project Information

CSJ: 0015-01-243
Highway / Roadway: IH 35 - Section 48
County: Mclennan
District: WAC
Project Letting Year: 2019
Inputs
AADT of Section: 105,383 26,842
Length of the Work Zone (Miles): 6.775
Original Posted Speed (MPH): 65 6
Work Zone Speed (MPH): 55 5
Duration of Work Zone (Days): 1750
Calculations
Hourly Value of Time: $29.35 $39.47

Travel Time Posted Speed (Secs):

Travel Time Work Zone Speed (Secs):

Additional Travel Time (Secs):

Additional Travel Time (Hours):

Delay Cost perVehicle:

Delay Cost per Day:

Delay Cost for Work Zone Duration:

Total Delay Cost for Work Zone Duration:

Results
Average Delay Cost per Day: 78,693

Fill in all the Highlighted Cells
The Average Delay Cost / Day is the Road Users Cost for this scenario.
Instructions for obtaining traffic data (ADT) can be found on the Traffic Data tab.

L=

Figure 4.8. Daily RUC from Reduced Posted Speed

Project Road User Costs (RUC)

This corridor of IH-35 through the heart of Waco carries significant daily traffic. The IH-35 sections to the North
and South of project limits consist of three mainlanes in each direction. During the construction phase, the
segment from 12th Street to North Loop 340 will typically maintain two main lanes for travel in the NB and SB
direction. This reduction in capacity has the potential to impact travel time through the work zone by reducing
operating speeds significantly. In addition, the posted speeds through the construction work zone will be for

55 mph. The District estimates that operating speeds from the reduction in capacity will be around 44 mph.
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Therefore, the project RUC can be between a minimum value of $78,693 and the maximum value of
$206,570 per day. The actual value will be significantly dependent on the operating speeds through the
corridor during the construction phase. The District plans on using APSLD of $50,000 per day for this project,
as approved by the District Engineer and documented on the memo requesting concurrence for a reduced rate.

Determination of Additional Form 2699

(9/18)

Project-Specific Liquidated Damages Eayetott

* Use of this form is optional for Non-Freeway Resurfacing or Restoration (2R) and Preventative Maintenance (PM)
projects and mandatory for all other projects.
Use the Road User Cost (RUC) calculator located at https://www.txdot.gov/inside-txdot/division/design.htmi.

*

cSJ: 0015-01-243 - McLennan

Texas Transportation Code §223.012 and 43 TAC §9.22 require TxDOT to provide additional disincentives to assure
the timely completion of projects. These will be included in the contract in the form of additional project-specific
liquidated damages. Select all applicable items from the checklist below. Any combination of two or more items will
indicate the requirement for additional project-specific liquidated damages (check all that apply).

Note: Projects that already include lane rental fees, A+B bidding, milestones, lane assessment fees, or other
incentive/disincentive clauses use RUC for determining value of time. The district should ensure any additional RUC
does not conflict with these other contracting techniques.

Sta

ewide

X Interstate highway, hurricane evacuation route, hazardous material route, a corridor of regional, statewide,
or national importance

|| Signi nt imn on high density of businesse

Roadway with a daily RUC of $5,000.00 or more

Rural district criteria
[[] Project on roadway with a minimum 25% truck traffic
[[] Project that reconstructs the primary thoroughfare in a community

along the corridor, as deemed by the district

[[] Project with signed detour which adds travel time and/or distance

rhan di

Construction phasing decreases lane capacity on major corridg
]

Ramp closure and/or detour

[[J Eliminating or decreasing turn movement

Metro district criteria
[[] Lane and/or ramp closure
[] Reduction in posted speed during the construction phase
[ Project that involves reduction in lane width or shoulder reduction

If a project is not deemed to have a significant impact to the traveling public by the above criteria, a District
Engineer may deem the project as needing additional project-specific liquidated damages by checking the
box below and specifying the reason.

[[] Roadway deemed to need additional project-specific liquidated damages by the District Engineer (please specify):

Figure 4.9. Form 2699 (I-35 Section 4B, McLennan County)

Complete the bottom section of Form 2699.

Additional Liquidated Damages: [ |No [XYes $ 50,000 per day
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Example 5 - Rural Scenario/Reduced Speed
Interstate Widening

CSJ: 0271-02-055, etc.

Roadway: I-10

County: Austin

District: Yoakum

Type of Work: Construction of a freeway facility consisting of one additional main lane in each direction.

Description of General Project Scope

This project is for adding capacity to I-10 through construction of one additional mainlane in both eastbound
(EB) and westbound (WB) directions from west of FM 3538 to east of Brazos River in Austin County. The
existing roadway consists of two mainlanes in each direction. The length of the project is 10.178 miles, as
shown in Figure 5.1. The project scope also includes conversion of two-way frontage roads sections to one way.

General Impacts during Construction

The construction work is performed in three phases. During these phases, various temporary closures and
detours are needed. A general description of the Phasing is shown in Figure 5.2. In addition, during the
construction phase, the posted speed for the main lanes will be reduced from 75 mph to 65 mph; the District
completed a request for regulatory construction speed zone, as shown in Figure 5.3.

Traffic Data
The length of this project is 10.178 miles. Due to its length, the traffic volume varies across various segments
of the corridor. The Statewide Planning Map provides 2016 AADT data for various segments of this project, as

shown in Figure 5.4.

Construction Year and AADT Year

The latest AADT data at the time of estimating RUC is for the year 2016. The Statewide Planning Map also
provides forecast 2036 AADT. Since the construction work and traffic impacting closures and speed reduction
will occur during 2019 and beyond, the traffic modeler used a linear growth approach to account for potential
impacts on increased traffic, as shown in Figure 5.5. This step requires additional expertise, therefore is
considered optional.
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Figure 5.1. Project Title Sheet (I-10, Austin County)
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Step Task
14 & | New frontage road construction, cross street construction at USS0
18 | and Rewville Road,
1€ Frontage road conversion from two-way traffic flow 1o one-way
b traffic flow (temporary signing and striping)
E 10-F | Miscellanecus prep work for median main lane construction
2A Main lane construction in the median, partial width construction of
westbound frontage road in specific locations
2B-F | Miscellanecus constrisctions tasks to be completed before Phase 2
Main lane construction of remaining westbound main lanes, partial
; 1A width re- construction of westbound frentage road
£ 1B Completion of westbound main lane work in specific locations
1C Miscallanecus constriections tasks to be completed before Phase 3
1A Main lane construction of the remaining eastbound main lanes,
partial widkh construction of eastbounc frontage road
Completion of eastbound main lane work in specific locations,
1R migeallaneous constructlons tacke to ba completed before Installation
- of majority of median barrier
=2
E 2A Partial width construction of eastbounc frontage road, installation of
median barrier
28 Remaining main lane construction in specific locations, remaining
installation of median barrierin, final striping and rumble strips
3A-3F | Completion of 5H 36 and FM 3538

Figure 5.2. General Phasing Description

Section Section 1 Section 2 Section 3 Section 4
County Austin Austin Austin Austin
Highway -10 1-10 I-10 I-10
City Name (or Rural) Sealy Sealy Sealy, San Felipe San Felipe
Egi't‘é%"ggggg"" 75 mph 75 mph 75 mph 75 mph
Egonps‘;ff{gion Spesd 65 mph 65 mph 65 mph 65 mph
Control-Section-Job 0271-02-055 0271-03-061 0271-03-060 0271-03-046
Beginning Mile Point 6.157 8.901 9550 12.943
Ending Mile Point 8.901 9550 12943 15.916
Length 2.948 miles 0.840 miles 3.438 miles 2.968 miles
Project Number NH () NH () NH () NH ()

Figure 5.3. Request for Regulatory Construction Speed Zone
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From DFh To DFOn

Segment Length

AADT (201 AADT (203 Truck Perce
B AACT 0 AAPT 203y

(miles)
714.658 716.609 1.951 45,202 60,570 24.60%
716.609 716.648 0.039 45,202 60,570 24.60%
716.648 717.000 0.352 43,444 53,870 25.10%
717.000 719.041 2.041 43,444 53,870 25.10%
719.041 719.049 0.008 43,444 53,870 25.10%
719.049 720.733 1.684 51,263 69,720 23.10%
720.733 720.744 0.011 51,263 69,720 23.10%
720.744 720.869 0.125 56,752 74,910 22.10%
720.869 721.025 0.156 56,752 74,910 22.10%
721.025 721.566 0.541 56,752 74,910 22.10%
721.566 721.629 0.063 56,752 74,910 22.10%
721.629 721.891 0.262 56,752 74,910 22.10%
721.891 721.950 0.059 56,752 74,910 22.10%
721.950 722.433 0.483 56,752 74,910 22.10%
722.433 723.531 1.098 56,200 78,680 22.30%
723.531 726.160 2.629 56,200 78,680 22.30%
726.160 726.225 0.065 56,200 78,680 22.30%
726.225 726.285 0.06 56,200 73,060 22.30%
726.285 728.784 2.499 56,200 73,060 22.30%
Figure 5.4. Traffic Data from the Statewide Planning Map
A 714.658 716.65 0.239 45202 60570 0.246 47,507 35,820
B 716.648 719.05 2.401 43444 53870 0.251 45,008 33,711
C 719.049 720.74 1.695 51263 69720 0.231 54,032 41,550
D 720.744 722.43 1.689 56752 74910 0.221 59,476 46,332
E 722.433 726.23 3.792 56200 78680 0.223 59,572 46,287
F 726.225 728.78 0.362 56200 73060 0.223 58,729 45,632

Figure 5.5. Forecast 2019 Traffic Demand

Work Zone RUC Estimation
The traffic modeler performed the following steps.

1. Reviewed the construction plans and identified significant sources of construction impacts on the traveling
public. Reduction in speed will be one of the biggest sources of travel time impacts.

2. Obtained 2016 AADT from the Statewide Planning Maps along with 2036 demand forecast and truck
percentages for various segments of the construction corridor.

3. Used linear growth factors to forecast 2019 demand.

4. Assessed the impacts on travel time (increased) from the reduction in speed (Regulatory Construction

Speed) for the duration of the project.
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Figure 5.6. Traffic Control Plan - Phase 1
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Figure 5.7. Statewide Planning Map with Two Overlays
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Determination of Additional Form 2699

(9/18)

I Project-Specific Liquidated Damages Page 1 of 1

f Transportation

*

Use of this form is optional for Non-Freeway Resurfacing or Restoration (2R) and Preventative Maintenance (PM)
projects and mandatory for all other projects.
* Use the Road User Cost (RUC) calculator located at https://www.txdot.gov/inside-txdot/division/design.html.

csJ: 0271-02-055, etc. County: Austin Highway: IH-10

Texas Transportation Code §223.012 and 43 TAC §9.22 require TxDOT to provide additional disincentives to assure
the timely completion of projects. These will be included in the contract in the form of additional project-specific
liqguidated damages. Select all applicable items from the checklist below. Any combination of two or more items will
indicate the requirement for additional project-specific liquidated damages (check all that apply).

Note: Projects that already include lane rental fees, A+B bidding, milestones, lane assessment fees, or other
incentive/disincentive clauses use RUC for determining value of time. The district should ensure any additional RUC
does not conflict with these other contracting techniques.

Statewide criteria

Interstate highway, hurricane evacuation route, hazardous material route, a corridor of regional, statewide,
or national importance

[ Significant impact on high density of businesses along the corridor, as deemed by the district
Roadway with a daily RUC of $5,000.00 or more

Rural district criteria
Project on roadway with a minimum 25% truck traffic
] Project that reconstructs the primary thoroughfare in a community
[] Project with signed detour which adds travel time and/or distance

Urban district criteria

[[] Construction phasing decreases lane capacity on major corridor
] Ramp closure and/or detour
[J Eliminating or decreasing turn movement

Metro district criteria
[[] Lane and/or ramp closure
[[] Reduction in posted speed during the construction phase
[[] Project that involves reduction in lane width or shoulder reduction

If a project is not deemed to have a significant impact to the traveling public by the above criteria, a District
Engineer may deem the project as needing additional project-specific liquidated damages by checking the
box below and specifying the reason.

[ Roadway deemed to need additional project-specific liquidated damages by the District Engineer (please specify):

Additional Liquidated Damages: [[JNo [JYes $ per day

Figure 5.8. Form 2699 (I-10, Austin County)
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Work Zone Road Users Costs

Reduced Speed Scenario

Project Information

CSl:

0271-02-055, etc

Highway / Roadway:

I-10

Segment (if applicable):

Segment A

County:

Austin

District:

YEM

Project Letting Year:

Inputs

2019

AADT of Section:

Length of the Work Zone (Miles):

QOriginal Posted Speed (MPH):

Work Zone Speed (MPH):

Duration of Workzone (Days):

Calculations

Hourly Value of Time:

$29.26

$37.01

Travel Time Posted Speed (Secs):

Travel Time Work Zone Speed (Secs):

Additional Travel Time (Secs):

Additional Travel Time (Hours):

Delay Cost per Vehicle:

Delay Cost per Day:

Delay Cost for Work Zone Duration:

Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: $726

1 Fillin all the Highlighted Cells

2 The Average Delay Cost / Day is the Road Users Cost for this scenario.

3 Instructions for obtaining traffic data (ADT) can be found on the Traffic Data tab.

Figure 5.9. Additional Travel Time from Speed Reduction (Segment A)
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Work Zone Road Users Costs

Reduced Speed Scenario

Project Information

C5J: 0271-02-55, etc.
Highway / Roadway: I-10
Segment (if applicable): Segment B
County: Austin
District:

Project Letting Year:

Inputs

ADT of Section:

Length of the Work Zone (Miles):
Original Posted Speed (MPH):
Work Zone Speed (MPH):
Duration of Workzone (Days):

Calculations

Hourly Value of Time: $29.26 $37.01

Travel Time Posted Speed (5Secs):

Travel Time Work Zone Speed (Secs):

Additional Travel Time (Secs):

Additional Trawvel Time (Hours):

Delay Cost per Vehicle:

Delay Cost per Day:

Delay Cost for Work Zone Duration:

Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: 56,918

1 Fill in all the Highlighted Cells
2 The Average Delay Cost is the Road Users Cost for this scenario.
3 Instructions for obtaining traffic data (ADT) can be found on the Traffic Data tak.

Figure 5.10. Additional Travel Time from Speed Reduction (Segment B)
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Work Zone Road Users Costs
Reduced Speed Scenario
Project Information

CSJ: 0271-02-55, etc.
Highway / Roadway: I-10
Segment (if applicable): Segment C
County: Austin
District: YKM
Project Letting Year: :

Inputs

ADT of Section:

Length of the Work Zone (Miles):
Original Posted Speed (MPH):
Work Zone Speed (MPH):
Duration of Workzone (Days):

Calculations
Hourly Value of Time: $29.26 $37.01
Travel Time Posted Speed (Secs): 81.36 81.36
Travel Time Work Zone Speed (Secs): 93.88
Additional Travel Time (Secs): 12.52 12.52
Additional Travel Time (Hours): 0.003 [
Delay Cost per Vehicle:
Delay Cost per Day:
Delay Cost for Work Zone Duration: $422,763 $160,588
Total Delay Cost for Work Zone Duration: $583,350

Results

Average Delay Cost per Day: $5,834

1 Fillin all the Highlighted Cells
2 The Average Delay Cost is the Road Users Cost for this scenario.
3 Instructions for obtaining traffic data (ADT) can be found on the Traffic Data tab.

Figure 5.11. Additional Travel Time from Speed Reduction (Segment C)

Additional Project-Specific Liquidated Damages Handbook 4-48 TxXDOT



Chapter 4 - Road User Cost (RUC) Estimation Tool

Work Zone Road Users Costs

Reduced Speed Scenario

Project Information

CSl: 0271-02-55, etc.
Highway / Roadway: 1-10
Segment (if applicable): Segment D
County: Austin
District: YKM

Project Letting Year:

Inputs

ADT of Section:

Length of the Work Zone (Miles):
Original Posted Speed (MPH):
Work Zone Speed (MPH):
Duration of Workzone (Days):

Calculations

Hourly Value of Time: 529.26 537.01

Travel Time Posted Speed (Secs):

Travel Time Work Zone Speed (Secs):

Additional Travel Time (Secs):

Additional Travel Time (Hours):

Delay Cost per Vehicle:

Delay Cost per Day:

Delay Cost for Work Zone Duration:

Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: 56,383

1 Fillin all the Highlighted Cells
2 The Average Delay Cost is the Road Users Cost for this scenario.
3 Instructions for obtaining traffic data [ADT) can be found on the Traffic Data tab.

Figure 5.12. Additional Travel Time from Speed Reduction (Segment D)
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Work Zone Road Users Costs

Reduced Speed Scenario

Project Information

C51J: 0271-02-55, etc.
Highway / Roadway: I-10
Segment (if applicable): SegmentE
County: Austin

District:

Project Letting Year:

Inputs

ADT of Section:

Length of the Work Zone (Miles):
Original Posted Speed (MPH):
Work Zone Speed (MPH):
Duration of Workzone (Days):

Calculations

Hourly Value of Time: $29.26 $37.01

Travel Time Posted Speed (Secs):

Travel Time Work Zone Speed (Secs):

Additional Travel Time (Secs):

Additional Travel Time (Hours):

Delay Cost per Vehicle:

Delay Cost per Day:

Delay Cost for Work Zone Duration:

Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: 514,360

1 Fill im all the Highlighted Cells
2 The Average Delay Cost is the Road Users Cost for this scenario.
3 Instructions for obtaining traffic data (ADT) can be found on the Traffic Data tab.

Figure 5.13. Additional Travel Time from Speed Reduction (Segment E)
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Work Zone Road Users Costs
Reduced Speed Scenario

Project Information

CSl: 0271-02-55, etc.
Highway / Roadway: 1-10
Segment (if applicable): Segment F
County: Austin
District:

Project Letting Year:

Inputs

ADT of Section:

Length of the Work Zone (Miles):
Original Posted Speed (MPH):
Work Zone Speed (MPH):
Duration of Workzone (Days):

Calculations

Hourly Value of Time: $29.26 $37.01
Travel Time Posted Speed (Secs):

Travel Time Work Zone Speed (Secs):
Additional Travel Time (Secs):
Additional Travel Time (Hours):
Delay Cost per Vehicle:

Delay Cost per Day:
Delay Cost for Work Zone Duration:
Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: $1,351

1 Fill im all the Highlighted Cells
2 The Average Delay Cost is the Road Users Cost for this scenario.
3 Instructions for obtaining traffic data (ADT) can be found on the Traffic Data tab.

Figure 5.14. Additional Travel Time from Speed Reduction (Segment F)
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Chapter 4 - Road User Cost (RUC) Estimation Tool

Work Zone RUC Estimation
The project RUC can be calculated by summing up the segment RUC values shown in Table 5.4. The daily RUC
for this construction project based on increased travel time due to the reduction in speed is $35,572 and can

be used in the construction contract for additional liquidated damages.

Est. 2019  Est. 2019
Segment Est. 2019 Traffic Traffic
From Length AADT AADT Truck Traffic Demand Demand Segment
Segmelld DFCEd ToDBd (milesBd (2016)Bd (2036)Bd PercenBd Demand Bl  (cars) B (TrucksEd Ruc B2
A 714.658 716.65 0.239 45202 60570 0.246 47,507 35,820 11687 $726
B 716.648 719.05 2.401 43444 53870 0.251 45,008 33,711 11297 $6,918
C 719.049 720.74 1.695 51263 69720 0.231 54,032 41,550 12481 $5,834
D 720.744 722.43 1.689 56752 74910 0.221 59,476 46,332 13144 $6,383
E 722.433 726.23 3.792 56200 78680 0.223 59,572 46,287 13285 $14,360
F 726.225 728.78 0.362 56200 73060 0.223 58,729 45,632 13097 $1,351

Figure 5.15. Segment RUC Values

Complete the bottom section of Form 2699.

Additional Liquidated Damages: [ |No [XYes $

35,572

per day
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Chapter 4 - Road User Cost (RUC) Estimation Tool

Example 6 - Imprecise Application of the Tool

This example highlights the significant variables in the tool and potential sources of calculation errors caused

by incorrect application.

IH 18 is a rural interstate highway consisting of two lanes in each direction. TxDOT is preparing to let a contract
to mill and overlay the full width of each direction on a fifteen-mile section and needs to determine the road
user cost due to delay. The general notes specify that two lanes must be open in each direction between

6:00 am and 7:00 pm. During all other times, one lane may be closed in each direction.

To analyse this, the modeler obtained AADT (40,000) and truck percentage (20%) for the roadway. The existing
speed for the road is 70 mph, and the modeler determined that lane closure would likely cause speed to
decrease to 55 mph. Using the Reduced Speed Scenario worksheet, the modeler determined that the Average
Delay Cost per Day would be $73,342, as shown in Figure 6.1.

A value exceeding $70,000 per day is very large for a project of this type. Upon further review, the modeler
realized that using the full traffic volume and full project length may not be reasonable. With lane closure hours
limited to the overnight period, only overnight motorists will be impacted by the project. The modeler obtained
hourly count data and discovered that only 25% of the daily traffic volume is during the 7:00pm to 6:00am
period. Additionally, due to the nature of this project, the lane closure would never be for the full length of both
directions of the freeway; it is much more likely that the lane closure would only occur in one direction at a time
and for a much shorter distance. As such, the modeler reduced the work zone length from 15 miles to 2 miles
and reduced the traffic volume from the full AADT for both directions to half of the AADT (to account for only
one direction being impacted at a time) multiplied by 25% so that it would represent the overnight volume.

With the revised inputs, the modeler obtained a more modest result of $1,222 per day, shown in Figure 6.2.

This revised figure better estimates the impacts that road users will experience as a result of this particular

project.
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Work Zone Road Users Costs

Reduced Speed Scenario

Project Information

CSl:
Highway / Roadway:
County:
District:
Project Letting Year: 2015
Inputs
Car Truck

AADT of Section: 32000 8000

Original Posted Speed (MPH): 70 70

Work Zone Speed (MPH): 55 55

Duration of Work Zone (Days): 200
Calculations

Hourly Value of Time: 529.35 $39.47
Travel Time Posted 5Speed (Secs):
Travel Time Work Zone Speed (Secs):
Additional Travel Time (Secs):
Additional Travel Time (Hours):
Delay Cost per Vehicle:
Delay Cost per Day:
Delay Cost for Work Zone Duration:
Total Delay Cost for Work Zone Duration:

Results

Average Delay Cost per Day: 73,342

Figure 6.1 Additional Travel Time from Speed Reduction
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Work Zone Road Users Costs
Reduced Speed Scenario
Project Information

CS):

Highway / Roadway:
County:

District:

Project Letting Year: 2019
Inputs

AADT of Section: 4000 1000

Length of the Work Zone (Miles):

Original Posted Speed (MPH): 70 70
Work Zone Speed (MPH): 55 55
Duration of Work Zone (Days): 200

Calculations
Hourly Value of Time: $29.35 $39.47
Travel Time Posted Speed (Secs): 102.86

Travel Time Work Zone Speed (Secs):
Additional Travel Time (Secs):
Additional Travel Time (Hours): 0.(
Delay Cost per Vehicle: 50.23 50.31
Delay Cost per Day: 5915 5308
Delay Cost for Work Zone Duration: $182,961 561,512
Total Delay Cost for Work Zone Duration: 5244,473
Results

Average Delay CostperDay:] @ = §1,222 |

Figure 6.2 Additional Travel Time from Speed Reduction
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5. Memorandum - Request for Concurrence - Reduced
Rate of APSLD
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Chapter 5 - Memorandum - Request for Concurrence - Reduced Rate of APSLD

Overview
When using a dollar amount lower than the RUC calculated dollar amount, prepare a memorandum
recommending a reduced rate of APSLD based on comparison with projects of a similar magnitude and scope.

Include the applicable sheet(s) from the RUC estimation tool as an attachment.

Districts may modify the sample memorandum as needed. The District Engineer should sign the memorandum

to authorize use of the reduced rate, but signature authority can be delegated to the Director of Construction
and to Transportation Planning and Programing Director.

The memorandum serves as documentation of the District’s efforts to ensure sufficient competitive bidding as
required by Texas Transportation Code §223.001.

If you have questions regarding the memorandum, contact the Design Division at: 512/416-2051 or
DES_PD WEBHELP@TXDOT.gov.
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6. Appendix A - Obtaining Traffic Data for RUC
Calculations
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Appendix A - Obtaining Traffic Data for RUC Calculations

Overview of Traffic Data and Sources

The Transportation Planning and Programming Division (TPP) recommends obtaining Annual Average Daily
Traffic (AADT) data from the Statewide Planning Map or STARS II.

The Statewide Planning Map is an easy-to-use resource for obtaining bi-directional (two-way) traffic data, as
well as traffic data for frontage roads. It would therefore be sufficient for performing Road User Cost (RUC)

calculations where directionality is not a requirement.

m Measure Query

Sketch Legend About

TxDOT

Texas Imagery Service (Google) =
Esri Light Gray @

Esri Streets

Open Street Map u
Clear Overlays

AADT

Area Offices

Bridges

Cemeteries

Control Sections

Councils of Governments {COG)
Connectivity Corridors

Congestion (Base Year)

Congestion (Forecast Year)

Energy Sectar Corridors

Freight Network (FHWA)

Freight Network (TxDOT)

Functional Classification & Urban Areas
Future Traffic & Percent Truck

Highway Designations

Hurricane Evacuation Routes
Maintenance Section

Maintenance Section Routes

Memoarial Highways

Metropolitan Planning Organizations
(MPO}

National Highway System @
Non-Attainment Areas

Permanent Count Stations

Projects - Construction Scheduled
Projects - Finalizing for Construction
Projects - Under Development

Projects - Long Term Planning EE

Railroads o)

)

Reference Markers

Regional Mobility Authaorities (RMA)
Roadway Inventory - On-System
Roadbeds

Shale Plays and Basins

Speed Limits

State House Districts Ea

@

®

@

@&

@

@

Roadway [nve‘ntury Y2016: (1 of 2) [ =

Route SHO086-KG
From DFO 121.133
To DFO 129.157
AADT (2016) 389
Future AADT (2036) 470
Truck Percent 3i1-3
Speed Limit 75
Number of Lanes 2
Surface Type paved
Surface Width 24"
Roadbed Width 36
ROW Width 100"
Median Width 0
Qutside Shoulder width|6"
Outside Shoulder Type |Paved
VMT 3,121
Segment Length 8.024

Zoom to

£3)

Figure A.1. Statewide Planning Map
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Appendix A - Obtaining Traffic Data for RUC Calculations

Projects that require traffic data for a single direction could instead utilize the STARS Il system.

|
Ry Tere R e - I

&« C | @ txdot.ms2soft.com/tcds/tsearch.asp?loc=Txdot&mod=

f Apps [ ELM Peoplesoft [ PeopleSoft [7| Crossroads [ Crossroads TPP [ TPPmain [Y Statewide Planning I [ TPP Public downloaz ,* Highway De

® Texas Department of E(=
* Transportation l:?;'s %R;;r a Msz Map - éﬁ
l Traffic Count Database System (TCDS) _i,\;e.-\““
Home + et
| | | | I | J — Local ID: 226H12CWBSR
[Login] [+ Locate] [+Locate Al [Email This | — Located On: -
Auto-l oeate ON Direction: 1-WAY

AADT: 1607 (2016)

F A -
W View Detail

List Wiew 1 All DIRs | Repart Center

a Contad®
Record | | of 1 Goto Record m 1 SDE (1677 Fro
Location ID [226H12CWESR. MPO ID [208 -
Type [SPOT HPMS ID (]

SF Group |STATEWIDE Route Type 11-917 (186) =
AF Group |FROMTAGE ROADS Route A -

GF Group |SAN ANGELO FC 5 Active [ves 7} 1212 (16)

. |
Class Dist Grp Category [AMMUAL ACR e Eﬁ”

Seas Clss Grp [STATEWIDE

w|w|w|w

WIM Group |Statewide

QC Group |\olume Group 2 -
Fnct'l Clags |(S)Major Collsctor
Located On |- I |

Loc On Alias
Wore Detail B

STATION DATA W
=|
Directions: WE | & =
o2}
=
Year AADT DHV-30 K % D % PA BC Src
2016 1.607 183 10 100 1,457 (91%) 150 (9%)
2015 1,378 10 100 1,107 (80%) | 272 (20%)
Figure A.2. STARS I

Sources of AADT data other than the Statewide Planning Map or STARS Il could have other considerations or
limitations that may not be suitable for RUC calculations.

Exceptions to AADT Source Recommendations

In some cases, AADT! from the Statewide Planning Map or STARS Il may prove to be insufficient for RUC
calculations. Exceptions to the recommendations made in this document are possible on a case-by-case basis
as applicable. For example, when performing the calculation, a user may need to coordinate special counts,

obtain seasonal data, or analyze intersection turning movements.

1. All recommendations within this document pertain to Annual Average Daily Traffic (AADT), which is annualized and
certified traffic data. AADT can be considered a type of Average Daily Traffic (ADT). It is possible to use ADT figures for
RUC calculations other than these annualized figures, but that would no longer be considered AADT. This is the reason
that the calculation tool and other documents make reference to “ADT” broadly instead of “AADT.” On the calculation

tool, the traffic input must be ADT, and whenever practical it is recommended to use AADT specifically.
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Statewide Planning Map User Guide

The Statewide Planning Map is an online map that is available to the public and does not require TxDOT

credentials. Familiarity with online maps is beneficial for using the Statewide Planning Map. Features are

similar to Google Maps. The Statewide Planning Map includes multiple overlays that allow a user to plot

various roadway attributes. One such overlay, Roadway Inventory - On-System Roadbeds, includes certified

annual traffic data suitable for RUC calculations.

As stated earlier, the Statewide Planning Map includes bi-directional (two-way) traffic data for the main lanes,

as well as traffic data for frontage roads. If the analysis requires traffic data for a single direction on the main

lanes, please proceed to the section: STARS Il User Guide - Map Search.

Access, Set the Base Map, and Overlay
Access the Statewide Planning Map website at the following URL:
https://www.txdot.gov/apps/statewide mapping/StatewidePlanningMap.html

1. Inthe upper left corner, select Maps.
Note - The “Query” option also allows a user to search for AADT
data, but the way the data are presented is not recommended for
RUC Calculations.

2. Select the base map. Use the TXDOT base map by default, which
displays official TxDOT roadway linework along with polygons such
as District, County, City, and UZA boundaries. If aerial imagery will
help to locate the desired roadway segment, use the Google
Imagery base map instead.

3. Select the overlay named Roadway Inventory - On-System
Roadbeds. All roadbeds that include Roadway Inventory data will
now be highlighted in orange/brown on the map. Please note that
only On-System roadbeds include Roadway Inventory data in the
Statewide Planning Map.

Note - It is important to use the Roadway Inventory — On-System
Roadbeds overlay and not the overlay named AADT for reasons
explained in the next section.
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Appendix A - Obtaining Traffic Data for RUC Calculations

Roadway Inventory - On-System Roadbeds Overlay
Before continuing, a description of the Roadway Inventory - On-System Roadbeds overlay is necessary. The

certified annual Roadway Inventory file is the source of data for this overlay.

Traffic data are presented in a linear format (coded to TxDOT linework).

Turkey

P
@ 1

Roadway Inventory Y2016: (1 of 2) » O X

Route SHOO8&-KG

From DFOQ 119.05

To DFO 119.443
&S AADT (2016) r 799

Future AADT (2036) 1,120

Truck Percent 24.4

Speed Limit 70

Mumber of Lanes 2

Surface Type Paved

Surface Width 25

Figure A.3. Roadway Segment Selection

As mentioned earlier, the AADT overlay on the Statewide Planning Map is not recommended for the purpose of
RUC calculation because it combines mainlanes and frontage AADT into a single value. Furthermore, data are
presented in point format (based on traffic stations), and additional analysis is required to determine the
correct AADT value between any two given points. When analysis is necessary at the traffic station level,

STARS Il is the recommended resource.

Zoom to an Area of Interest
There are three options for zooming to an area of interest.

1. Use the search function in the upper left corner of the map panel to search for a specific highway, city,
county, or District. After typing the name, wait for the options to auto-populate. (This is often more useful
than clicking the magnifying glass.) Keep in mind that you must search highways using the standard
naming convention, which includes a two-letter Highway System prefix, a four-digit number with leading
zeros if necessary, and a suffix if applicable. Examples include “SH0199” and “IHOO35E.”
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2. Use the plus and minus buttons on the upper left corner of the map panel to zoom in, then pan by clicking
the mouse.

3. Simply double click with the mouse or use the scroll wheel to zoom in or out on the map itself.

v

SHO199 Tarrant @Q-GH— 1

€2

Fa (1 [+]

)

Figure A.4. Options to Zoom to an Area of Interest

Selecting the Roadway Segment and Viewing the AADT

1. When you have identified the desired roadway segment on the map, click the roadbed of interest with the
mouse to reveal the Roadway Inventory popup. If the popup obscures the linework, you may click on the
popup itself and then move it out of the way. The extent of the segment that you have selected will turn
blue/green.

Linework color-coding: With the Roadway Inventory - On-System Roadbeds overlay selected, you will likely

see three different types of color-coding on the linework.
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Roadway Inventory (2016): (1 of 2) » OX

BLUE (appears green on some |H'ghway |IH0820_XG
monitors) - Selecting a roadway [From DFO [0.639
segment (clicking it with your o DFO 9.838
mouse) will cause a blue highlight AADT (2016) 665
for the extent of the selected |Future AADT (2036)  [930
segment. The popup corresponds |Truck T — |4, 1
only to the blue segment. In the Speed Limit =
example to the right, the popup is mber of Lomos 0
relevant to the blue segment of e
the left frontage roadbed (XG). \ iS“rface Type ipa"ed |
Surface Width 26'
Roadbed Width 32’
ROW Width 460
ORANGE (appears brown on some “ |Median T |0,
monitors) - With the Roadway \@ FE—— w'dth|[]' b,
Inventory - On-System Roadbeds \ e o
overlay selected, roadbeds that Sside Shoulder Type |Unpaved L
include Roadway Inventory data VM 132
are highlighted in orange. When a | sSegmentiength |0.100 "
segment has been selected, Zoomto N <
segments that remain orange are
not included in the selection.

YELLOW - If the search function
was used to identify the highway,
the centerline (KG) will be
highlighted in yellow. You can
eliminate this by clicking the “X” to
the right of the search box.

A Note about Segmentation: Some segments will be long, and others will be short. Segments are a product

of the Roadway Inventory, which creates a new segment whenever any of the various attributes change,
including attributes that have nothing to do with traffic. The attribute that causes a segment to “break”
may not even be included on the popup, as this overlay is only a summary of frequently requested
statistics from the much larger Roadway Inventory dataset. The important thing to remember is that the
AADT shown in the popup applies to the entire blue segment.
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2. After selecting the desired roadway segment,

identify the AADT field within the Roadway Roadway Inventory (2016): (1of2) » 0O X
Inventory popup. The year in parenthesis will be |Highway IHOB20-XG )
the most recent year for which AADT data is ||:rom DFO 9.630
available. The Truck Percent field will also be |To DFO 9.838
necessary for the Road User Cost calculation. @T (2016) GD
This will be discussed in the section Determining |Future AADT (2036) _ [930
Truck AADT and Passenger Vehicle (Car) AADT. [Fruck percent 1>
|Speed Limit 40
|Number of Lanes 2
A note about Future AADT: “Future AADT,” as | 3
Surface Type Paved
shown in the Roadway Inventory popup, is a Surface Width 26"
projected figure and is not recommended for use Roadbed Width 32!
in RUC calculations in most circumstances, |ROW Width 450"
although a user with specific expertise may |Median Width o'
consider using this figure as part of a linear Outside Shoulder Width |0' V"’<‘-<;_\<L
growth calculation. Outside Shoulder Type |Unpaved :
|VMT 132
|Segment Length 0.199 I
Zoom to K

Selected segment is
highlighted in
blue/green

Troubleshooting Tip: Occasionally when you click

a segment, you may see a popup that does not
include the Roadway Inventory data. When this Roadway: (2 of 2)

happens, look for a right or left arrow at the top

|Route ID |RM2084-KG
|Ruadbed Type |Sir‘|gle Roadbed

of the popup. Click this to cycle through the

available popups until you get to the Roadway

Inventory data. If you are on the KG roadbed of a |Name,-’Nurnber |2084

divided highway, no Roadway Inventory popup |Elegir‘| DFO |U
will be available because data for the main lanes |Eﬂd DFO |2?-59'5
are attributed to the RG and LG roadbeds
instead. More information on roadbed types can

Zoom fo

be found in the next section.
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Determining AADT for Different Roadbed Types

In the Statewide Planning Map, AADT is combined across mainlanes (bi-directional). Direction-specific data is
not available for the mainlanes. If AADT is needed for a single direction only, an analysis of traffic data in the
STARS Il system will be necessary.

A basic understanding of roadbed terminology is necessary to correctly interpret AADT data using the Statewide

Planning Map. These same roadbed types and abbreviations also apply to STARS Il. Figure A.4 outlines the

various roadbed types and their abbreviations.

KG
1] RG
XG LG 0 RG AG
XG MG LG RG SG AG
XG PG MG LG RG 5G TG AG
YG XG PG MG LG RG 5G TG AG BG

Ascending Marker Direction

LG = Left Roadbed Main Lane
MG = Left Supplemental Main Lane

PG = Left Supplemental Supplemental Main Lane
XG = Left Frontage Road

YG = Left Supplemental Frontage Road

KG = Single Roadbed (two way traffic)
RG = Right Roadbed Main Lane

SG = Right Supplemental Main Lane

TG = Right Supplemental Supplemental Main Lane
AG = Right Frontage Road

BG = Right Supplemental Frontage Road

Figure A.5. Roadbed Types

Correctly interpreting AADT data is critical to the RUC calculation effort, so the following three scenarios will

help to illustrate how AADT is presented depending on the type of roadbed being analyzed: Mainlanes on a

Single Roadbed, Mainlanes on a Divided Roadbed, and Frontage Roads.
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Scenario 1 - Mainlanes on a Single Roadbed

In this example, FM0539-KG has been Roadway Inventory Y2016: (1 of 2) > OX
selected. We can determine that this is a Route EMO539-KG
single roadbed by examining the linework (only From DFO 5.285
a single line for the mainlanes), and the fact | Lo DED 2.024
that the KG roadbed is populated with < SDTIALT 1,361 D
Roadway Inventory data. If this were a divided @:” : ; :J'&
. < Truck Percent 7.4 )
highway, the data would only be present on ﬁ—_t___,
EE Speed Limi 60
the LG and RG roadbeds. Number of Lanes >
Surface Type Paved
For this single roadbed, the AADT figure Surface Width 24
(1,361) is a combined total and includes both Roadbed Width 40°
northbound and southbound directions. Of this ROW width 7S
Median Width 0

AADT figure, 7.4% is comprised of truck traffic.
Outside Shoulder Width|8'

Outside Shoulder Type |Paved
VMT 461
Segment Length 0.339

@ Zoom to

Scenario 2 - Mainlanes, Divided Roadbed
Roadway Inventory Y2016: (1 of 2) >

In this example, IHO035-RG has been

selected. We can determine that this is a Route THO035-RG
Lo .. . From DFO 242.631
divided roadbed by examining the linework
To DFQ 243.071
and by the fact that RG and LG roadbeds exist. AADT (2016) 158,122 D
Because the centerline (KG) does not Future AADT (2036 221,370
; ing i Truck P t 12.2 )
represent a physical roadbed, selecting it does [ ruck Fercen 2 P
. . Speed Limit 60
not yield any data in the popup.
Number of Lanes 3
Surface Type Paved

In the case of a divided roadbed, when either
the RG or the LG roadbed is selected, the
AADT figure that displays will be the combined
(bi-directional) total AADT of both roadbeds.

Surface Width 36'
Roadbed Width 50'
ROW Width 300'
Median Width 3
Qutside Shoulder Width|10'

Outside Shoulder Type |Paved
VMT 69,574
Segment Length 0.440

This total AADT figure is therefore repeated in

the popup for both RG and LG roadbeds, so it

is crucial to understand that these do not Zoom to

represent roadbed-specific or direction-specific
AADT values.
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In this example, the AADT figure for the RG segment we have selected (158,122) includes the total for both the
northbound (RG) roadbed and its corresponding southbound (LG) roadbed. Of this combined AADT figure,

12.2% is comprised of truck traffic.

Scenario 3 - Frontage Roadbed

In this example, IHOO30-AG has been selected. This is the right (eastbound) frontage roadbed.

at

Roadway Inventory Y2016: (2 of 2) 4

Route IHOO030-AG
From DFO 28.186
To DFO 28.785
T [AADT (2016) 6,049

Future AADT (20361 18,470

< Truck Percent D
Speed Limit '
Number of Lanes 4
Surface Type Paved
Surface Width 48’
Roadbed Width 48’
ROW Width 240’
Median Width o
Outside Shoulder Width |0
Outside Shoulder Type |Unpaved
VMT 3,623
Segment Length 0.59%

Zoom to

0 x

EXPY.

N

NOLAN-RY-A

Unlike mainlanes, AADT on frontage is specific to each roadbed. The right frontage AADT will be its own unique

figure, as will the left frontage AADT, and neither of these is combined in any way with the mainlanes.

In this example, the AADT figure for the AG segment we have selected (6,049) is unique to that roadbed.

Because the directionality of that roadbed happens to be one-way, the AADT figure applies to eastbound traffic

only. If we were to select a corresponding segment on the left frontage (XG), we would get a unique westbound
AADT. Of this AADT figure, 4.7% is comprised of truck traffic.

Note: In most cases, frontage is one-way, so directionality of the AADT can be easily determined; however, in

the case of two-way frontage, the AADT figure will be the combined (bi-directional) total for that frontage

roadbed. For example, if the above AG segment happened to be two-way, the AADT figure would include both

directions, but it still would not include AADT from the corresponding XG, which is its own roadbed.
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Additional Roadbed Types: Grade Separated Connectors, Ramps, Supplemental Roadbeds, etc.

If an analysis is necessary at the connector level, STARS Il is the recommended source. Although grade
separated connectors are included in the Statewide Planning Map, the Roadway Inventory - On-System
Roadbeds overlay is best used for data on through lanes only (mainlanes and frontage).

Ramps, turnarounds, and other types of connectors in the Statewide Planning Map do not have data
associated with them. Again, STARS Il is recommended if the analysis needs to extend beyond the through

lanes.

Roadbed-specific data are not available on the Statewide Planning Map for supplemental main lanes (MG, SG,
PG, TG) or supplemental frontage (YG, BG). STARS Il is the recommended source if AADT is required at the
supplemental roadbed level.

Determining an AADT Value for Projects that Include Multiple Roadway Inventory Segments
RUC calculations are based upon the limits of a construction project. A project may include multiple Roadway
Inventory segments within its limits. If there are multiple AADT values to consider within the project limits,
professional judgement will be necessary to determine the most appropriate value.

One option is to use the predominant AADT value, based on length, within the project limits. If there is no clear
predominant value, a simple approach is to use the highest AADT value within the project limits.

There may also be instances in which an

e { average, weighted by segment length,
Roadway Inventory Y2016: (1 of 2) = could be considered. However, due to the
Route SHOO86-KG complexities associated with the overlap
From DFO 119.05 of Roadway Inventory traffic segments,
To DFO 119.443 i . i
~ AADT (2016) . multiple AADT assignments, and project
®) Future AADT (2036)  |1,120 specific limits, a weighted average method
Truck P t 24.4 . .
e eeen might be more challenging to use.
Speed Limit 70
Mumber of Lanes 2
Surface Type Paved Tip: If a weighted average is ever deemed
Surface Width 26' “g tL th” b
P—— pye necessary, “Segment Length” can be
ROW Width 100' found at the bottom of the Roadway
fitedianlid v Inventory popup. This is the length, in
OQutside Shoulder Width | 8" i
utside Shoulder Type |Paved miles, for the extent of the selected
VMT 314 segment.
< Segment Length !0.393 >

Zoom to
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Determining Truck AADT and Passenger Vehicle (Car) AADT

In the previous steps, we identified the AADT for the
roadway segment of interest. Now, for the purpose of
RUC calculation, we must break this total AADT figure

into Truck AADT and Passenger Vehicle AADT. On the Route 5HO123-KG
RUC calculation tool, “Passenger Vehicle” may be From DFO 23.199
To DFO 34.919

referred to as “Car.”

First, identify the Truck Percent figure. This percentage

will be presented as a whole number, so we need to

Roadway Inventory Y2016: (1 of 2) r O X

AADT (2016)
Future AADT (2036

Truck Percent

Speed Limit 60
multiply it by 0.01 to calculate Truck AADT correctly. Mumber of Lanes 2
Truck AADT = AADT x Truck Percent x 0.01. Surface Type Paved
Surface Width 24
In this example, the AADT is 6,634, and 13.7% of that is Roadbed Width 26
i ROW width 100"
truck traffic. Truck AADT = 909 (rounded).
Median Width o'

Outside Shoulder Width | &'

Next, calculate the Passenger Vehicle (Car) AADT by

Outside Shoulder Type |Paved
simply subtracting Truck AADT from the total AADT figure. @ VMT 11,410
13
Passenger Vehicle AADT = AADT - Truck AADT. Segment Length 1.720

Zoom to

In this example, Passenger Vehicle AADT is 5,725.

STARS Il User Guide - Map Search

The Statewide Traffic Analysis and Reporting System (STARS Il) is a data analysis and reporting database with
detailed traffic data and statistics. Its features are similar to Google Maps. STARS Il includes map based
searching, which is the focus of this documentation. This feature allows users to find traffic count information
based on location. Map searching is available for all STARS Il system users, including public users. Familiarity

with online maps and different types of TxDOT traffic stations is beneficial for using the map search.

The STARS Il system is necessary for obtaining directional traffic data. This is because the Statewide Planning
Map only represents bi-directional (two-way) traffic data on the mainlanes, whereas STARS Il represents
direction-specific traffic data for the mainlanes on many, but not all, roadways. Another difference between the
two resources is that, in STARS I, traffic data are presented in a point format (based upon traffic stations).
STARS Il and the Statewide Planning Map both display frontage road counts separately from the mainlanes.

As stated earlier, TPP recommends using the certified annual AADT figures for RUC calculations. The following

instructions therefore demonstrate how to obtain AADT specifically. Other volume data available within
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Appendix A - Obtaining Traffic Data for RUC Calculations

STARS Il may not reflect the certified and published AADT figures. Seasonal factors in STARS Il are specifically
applied to annualize short-term counts, and time factors do not exist in STARS Il. Therefore, neither would be
recommended for RUC calculations.

STARS Il System Support

Using the STARS Il system and correctly interpreting traffic data may require training beyond the scope of this
document. STARS Il training and support are available—please contact the TPP Traffic Analysis Section System
Support Data Liaison at TPP_RUCLD.AADT@txdot.gov.

Please note that the TPP Traffic Analysis Section provides support specifically for the STARS Il system. For
other issues related to traffic data and RUC calculations, including methodology for how traffic data should be
interpreted for specific projects, please inquire with the relevant District or Division contact.

Access and Zoom to an Area of Interest
Access the STARS |l website at the following URL: txdot.ms2soft.com/tcds (URL may require manual entry;

system may not launch correctly from a link. Bookmark for ease of access.)

Zoom in to an area of interest before turning the station layers on. There are several options for zooming to an
area of interest.

1. Type a city name in the address locator on the upper right of the map, and click Locate.

2. Use the plus and minus buttons on the upper left of the map to zoom in, then pan by clicking the mouse.

3. Use the magnifier on the upper left of the map to select an area by drawing a rectangle.

g o
@,\%?p ~ Colorado ) Enter Address Locate
Springs KANSAS -
g
Pueblo
Wighita
+
— 1 Spnngfleld
Branson
) ﬁ 3 LS Fayetteville
Esa a Fe OKLAHQMA 3
2 Oklahoma City
MNMIActi:"ate Drag Zoom ] Amarillo [o)
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Open the Map Tools

1. On the upper right, click the + sign to expand the - TCDS 3 To -
Tools menu. & Clear Located 1= General
W sclect by Polygon [+]
Click the TCDS button at the bottom of the Tools B soicct Using Buffer =] WTcos
menu. Note: TCDS stands for Traffic Count Database TCDS Locations E]
System. (AL v 2017 ¥
AADT ¥ 2
The TCDS menu will open to the left of the Tools
menu.
Configure and Display Traffic Stations
Use the drop-down lists at the bottom of the TCDS menu to configure the stations that will display.
The station type drop down is defaulted to ALL. Expand this drop down TCDS
to select a single type of station to display. Annual ACR will display the a Bloarioceied
annual cycle counts and is therefore recommended. Click the + sign to M sciect by Polygon [#]
the right of TCDS Locations for information about the station types. Mot Using Buffer [*
TCDS Locations [#]
| ANNUALACR v | [2017 ¥

The year drop down is defaulted to the most recently published year. At
the time of this documentation, the year is 2017. To view a prior year,
select a year from this drop down. Please note that the most recently
available published year may differ between STARS Il and the Statewide
Planning Map, as STARS Il will generally be updated each year with the

ALL

ANNUAL ACR
HOV
INACTIVE
MVC

PERM

newly available AADT data before that data makes its way into the

Statewide Planning Map.

3. Use the station information drop down to display count station
names or annual AADTs. This drop down is defaulted to AADT,

which will display the annual traffic volume, as is recommended.

4. Click the check box to the left of TCDS Locations to display the
stations. The map should update with traffic stations, as in the
image on the next page. The first number is the annual traffic
count (AADT), and the second number in parenthesis indicates

the count year.
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Appendix A - Obtaining Traffic Data for RUC Calculations

Tip: The farther you are zoomed out, the more information will be displayed. Zooming out to a large extent

can slow system response in rendering the image.

7.6316(17)
2145(17) W
12A31.9 (17) ol = Al
6.99 (17) ’ e AL
g o> 7z 4293 (17) 3 647 (17
. \)
77i7) 6:“:\“7’ 5_4693('173)%“ 2 B (17)
B -
2 11.19.4(17) 417‘1 7)
\ | 2"?569;(17) 2634017 1’2.‘58.5 an
AL ~ 7.537 (17)(27) v
7,935 (17) -
198 (17) (67) -
S 231200 g st 10.33.6 “an
|
o 6.760 (17)
G San ARgelo
s | 24307 8766(17) 4834(17)
41 sa.(m 5.073%17) ™ 10,903 (17) ]
5 4369 (17)
67) i 5.99 (17) u
2,307 (19
32.55017) "'
"
1,797 (17)7  400(17)
= m N
5.031 (17) 2
|
Display Directional AADT (if Available)
Click on a traffic station to display
additional information. If the Direction is
“2-WAY,” then the AADT figure displayed will
be the combined (bi-directional) total. For
some traffic stations, AADT is also available Luc:?:gltlla: 62360%%’?&
at a directional level: Northbound / Direction: 2-WAY
215
Southbound (NB/SB) or Eastbound / NB ﬁg¥ ébg‘?[}(éﬁ%)ﬂ
Westbound (EB/WB). If these directional SB AADT: 7654 (2017)
View Detall
values do not display in the popup box, a -
directional split is not available for that 158 /(17
station. Please note that in this example, u
the selected station is on the main lanes.
The frontage roads would each have their
own stations and AADT values.

Additional Project-Specific Liquidated Damages Handbook

6-16

TxDOT



Appendix A - Obtaining Traffic Data for RUC Calculations

Determining Truck AADT and Passenger Vehicle (Car) AADT
In the previous steps, we identified AADT for the roadway segment of interest. Now, for the purpose of RUC
calculation, we must break this total AADT figure into Truck AADT and Passenger Vehicle AADT. On the RUC
calculation tool, “Passenger Vehicle” may be referred to as “Car.” This process is similar to identifying Truck
AADT and Passenger Vehicle AADT in the Statewide Planning Map, as discussed earlier.

Follow the steps in the previous sections to turn on TCDS Locations and select a specific traffic station. After
clicking on the station of interest to display its AADT data, follow these steps.

1. On the traffic station popup,
below the AADT and
Directional AADT (if available),
there is a “View Detail” link.
Click it to populate station-
specific data on the panel to
the left, as shown in the

below image.

)

55

(1]
-\
Z

Local ID: 57H164
Located On: IHO035E
Direction: 2-WAY
AADT: 135038 (2017)
NB AADT: 63101 (2017)

SB AADT: 66937 (2017)
View Detail ( 1

135.0, /(17)
)

3,760 (17) Z

o N

\_\ \\.\\ a \S
|\ =) e

. o\

Directions: [EXTIN@| NB | [ SB | &

STATION DATA

Local ID: 57H164

AADT@ Loc?ted_OH: IHDD35E

Year | AADT | DHV-30 | K% D% PA BC src Direction: 2-WAY
2017 | 135,0289 122,746 (91%) | 12,292 (3%) AADT. 135038 (2017)
2016 | 1307887 127,932 (92%)| 11,356 (8%) :g ﬁg_lT_j gg;g; gg];;
2015 | 142 5087 55 131,631 (92%)| 10,897 (B%) ViewDetail
2014 | 139,038 5 B5 [ 126,202 (91%)| 12,602 (9%)
2013 | 1345543 8 56 m?nz%qz 1350, /(17)

d=<|_< 1= I[==I] 150f19 3,760 (17) Z

Travel Demand Model

Model Model
Year AADT

AM PHV | AM PPV | MD PHV | MD PPV | PM PHV | PM PPV | NT PHV | NT PPV

_L\B\EJ

AN
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2. Passenger Vehicle (Car) AADT can be found in the PA column, along with Passenger Vehicle AADT as a
percentage of total AADT. PA stands for “Passenger Auto (FHWA Class 1-3).” Truck AADT can be found in
the BC column, along with Truck AADT as a percentage of total AADT. BC stands for “Business /

Commercial Vehicles (FHWA Class 4 and above).”

STATION DATA

Directions: 17} 2

Year AADT DHV-30 K % D % _~ PA BC N, Sre
2017 135;1]383 \@,Tﬂrﬁ (91%})| 12,292 {%_/
2016 139;?88? 127 932 {92“@@8%]
2015 142;528? 55 131,631 (92%})| 10,897 (8%)
2014 | 139,038 8 55 126,292 (91%})| 12,602 (9%)

|=:=:| < | > | :=:=|| 1-5 0of 19

Note that these figures are bi-directional (two-way). Passenger Auto and Business / Commercial data is not
available at most Annual ACR stations by direction. The two-way combined truck percentage can be
applied to the directional AADT to calculate Passenger Auto and Business / Commercial vehicles for a

single direction.

In many cases, the two-way truck percentage data is the most detailed available data. If you have
knowledge of considerations that may cause truck percentages to vary by directions for the project area,
you can contact the TPP Data Liaison for assistance to determine if more detailed directional truck data is

available.
Additional Information and Traffic Terms

STARS Il Glossary
AADT is defined earlier in this manual, but the following expanded definition, which applies specifically to AADT
as it is calculated for STARS II, may be useful for users who want a better understanding of traffic data.

Annual Average Daily Traffic (AADT)—This is the annual traffic count representing the average number of
vehicles per day for one calendar year, at a traffic count location. This figure includes considerations for
seasonal variation and the vehicle classifications that comprise traffic at the count location. AADT is calculated
in STARS Il according to the AASHTO “average of averages” method.
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Traffic Station—A traffic station is a location where a traffic count is taken or derived. The STARS Il system
displays not only AADTs from Annual ACR stations, which is the source of most traffic data requests; it also

displays AADTs from other count station types.

Traffic Station Types, Defined

As noted in the “Configure and Display Traffic Stations” section, the default on the traffic station type

dropdown menu will be ALL. The instructions specify that Annual ACR should be chosen. This is the correct
process for viewing only those stations which display the certified annual AADT statistics, as is recommended
by TPP. However, it is possible that a user may want to view other types of stations. For that reason, here are

definitions for all of the traffic station types.

Annual ACR —Annual traffic counts taken on the National
Highway System roadways, and a small set of additional
roadways. These are 24-hour counts, which are factored
for seasonal variation and vehicle classifications.
HOV—Traffic volume data for various types of managed
lanes. Data is provided as it is available.
Inactive—Inactive stations are locations where TPP does
not anticipate collecting count data in the future. Inactive
stations may have previously been in any other category.
MVC—Manual Vehicle Classification counts are annual
24-hour video-based counts of classification data.
PERM—Permanent Stations count continually,

365 days a year.

RAMP—Ramp counts are 24-hour volume counts on
ramp locations. These are 24-hour counts or
estimated values, which in the STARS Il system are

factored for seasonal variation and vehicle classifications.

TIC—Travel Information Centers.
TOLL—Traffic volume on a tolled roadway.

Urban ACR—Saturation counts are conducted on a 5-year cycle on off-system roadways. These are

TCDS Locations
B Annual ACR
HOV
Inactive
MVC
Perm

EOOON

Ramp

TIC

Toll

Urban ACR
WIM/LTPP

O
0

24-hour counts, which in the STARS Il system are factored for seasonal variation and vehicle

classifications.

WIM/LTPP - Weigh-In-Motion counts are continuous and collect weight, classification, speed, and

volume data.
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Setting Up Milestones

To ensure correct setup of APSLDs as milestones in SiteManager, reference the SiteManager Contract
Administration User Manual, Chapter 2, Section 7, “Creating Milestones”: http://gsd-
ultraseek/txdotmanuals/sca/index.htm (internal access only).

If you have questions regarding project setup in SiteManager, contact the Construction Division at
512/416-2553 or CST_SiteManager@txdot.gov.
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