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TOPICS

FHWA directive
QuickZone background, functions, requirements, 
and methodology
TxDOT accelerated construction and A+B bidding
IH-410 project, QuickZone model development and 
preliminary results
Other QuickZone case studies and further 
enhancements
Smart Work Zones
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FHWA DIRECTIVE

The “soft cost” of traveler 
delay is typically not 
considered when key 
decisions about project 
staging and duration are 
made.

FHWA recommendation to 
develop an analytical tool to 
estimate and quantify work 
zone delays.
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QuickZone BACKGROUND

Work Zone Delay Impact Analysis Tool
– FHWA-sponsored
– Developed by Mitretek Systems
– Available for purchase at McTrans or PCTrans ($195)

Microsoft Excel-based Application
Open Source Code
Targeted at State and Local Traffic Construction 
Staff, Operations and Planning, and Construction 
Contractors
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QuickZone FUNCTIONS

Quantifies corridor delay resulting from capacity decreases 
in work zones
Identifies delay impacts of alternative construction phasing 
plans
Supports Trade-Off Analyses between construction costs 
and delay costs
Considers Alternate Phasing Schedules:

– Time-of-day (peak vs. off-peak) 
– Season (summer vs. winter)

Assesses Impacts of Delay Mitigation Strategies:
– E.g., Variable message sign deployments
– Signal retiming on detour routes
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QuickZone REQUIREMENTS

Network
– Links & Nodes
– Link Characteristics

Demand Characteristics
– At minimum: AADT and some distribution of hourly demand
– Hourly Counts
– Seasonality

Capacity
– Normal Conditions
– Work Zone Conditions
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QuickZone METHODOLOGY
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TxDOT ACCELERATED 
CONSTRUCTION

A+B Provisions.  Consider 
for large and or highly 
critical projects where early 
completion should be a 
consideration for award.

Milestones with 
Incentives/Disincentives.  
Identify specific project 
phases that have a 
significant impact on traffic 
or business.



9

A+B BIDDING

Incentive for early 
completion up to cap 
(number of days).
Contractor’s duration 
becomes CPM.
Disincentive for late 
delivery, no cap.
Contractor’s rule of 
thumb: 5% of total cost 
to be “worth it”
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A+B BIDDING 

$72,098,000.00 $47,000 1,534$177,534,889.62 $249,632,889.62 CONTRACTOR E

$51,230,000.00 $47,000 1,090$180,349,868.49 $231,579,868.49 CONTRACTOR D

$43,898,000.00 $47,000 934$183,488,257.93 $227,386,257.93 CONTRACTOR C

$65,048,000.00 $47,000 1,384$147,975,330.91 $213,023,330.91 CONTRACTOR B

$43,851,000.00 $47,000 933$154,717,662.01 $198,568,662.01 CONTRACTOR A

Total "B"$/DayDaysCostCostBidder

RUC Rate"B""A""A+B"
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IH-410 WIDENING

Widening of IH-410 in 
San Antonio from 
Nacagoches Road to 
Perrin-Beitel Road.
6 Lanes to 8 Lanes
2003 ADT = 150,000
Approximately $70 
Million
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NETWORK CONSTRUCTION

Frequently noted 
shortcoming with 
QuickZone: 
Coding Large 
Networks (More 
on this later)
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NETWORK CONSTRUCTION

GIS-driven network development – base map
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NETWORK CONSTRUCTION

GIS-driven network development - nodes
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NETWORK CONSTRUCTION

GIS-driven network development - links
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NETWORK CONSTRUCTION

GIS-driven network development - attributes
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QuickZone MODEL

Nodes
Links
AADT Patterns
Demand
Seasonality
Project Information
Phasing Information
Delay Cost 
Parameters
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QuickZone MODEL

Nodes and links
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QuickZone MODEL

Temporal distribution of demand
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QuickZone MODEL

Demand
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QuickZone MODEL

Travel demand seasonality
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QuickZone MODEL

Project Information Module
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QuickZone MODEL

Project information
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QuickZone MODEL

Sequencing plan

ADJUSTMENT CODE TYPICAL SECTION
CAPACITY 

REDUCTION 1

AC-1 10-12-12-12-10 0
AC-2 1-12-12-12-10 129
AC-3 1-12-12-12-1 259
AC-4 10-10-11-10-10 588
AC-5 1-10-11-10-10 682
AC-6 1-10-11-10-1 987

CAPACITY REDUCTION FOR RESTRICTED LANE WIDTH AND 
LATERAL CLEARANCE

AC-5
SLD    LN#1     LN#2     LN#3     SLD LN#1 - No Reduction = 0.860
  1'       10'         11'        10'       10' LN#2 - No Reduction = 0.950

LN#3 - No Reduction = 0.900
Capacity Reduction = 682
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QuickZone MODEL

Sequencing plan
Phase 1 Stage 2

Begin Date: 4
Cost ($M): 5

QUICKZONE LINK
ADJUSTMENT 

CODE
CAPACITY 
DECREASE

1 AC-2 129
2 AC-5 682
3 AC-5 682
4 AC-5 682
5 AC-5 682
6 AC-5 682
7 AC-5 682
8 AC-5 682
9 AC-5 682

10 AC-5 682
11 AC-5 682
12 AC-5 682
13 AC-5 682
14 AC-4 588
24 AC-5 682
25 AC-5 682
26 AC-5 682
27 AC-5 682
28 AC-5 682
29 AC-5 682
30 AC-5 682
31 AC-5 682
32 AC-5 682
33 AC-5 682
34 AC-5 682
35 AC-5 682
36 AC-5 682
37 AC-4 588

INBOUND WORKZONE 
LINKS

OUTBOUND 
WORKZONE LINKS
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QuickZone MODEL

Sequencing plan
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QuickZone MODEL

Phase descriptions, capacity reductions
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QuickZone MODEL

Delay cost parameters
– CPI-adjusted delay costs
– OMB inflation rate 

projections



29

QuickZone MODEL

Program controls
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QuickZone MODEL

Network generation
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QuickZone MODEL

Output data
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QuickZone MODEL

Delay graph
Change in Delay from Base Case
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QuickZone MODEL

Summary of results

– Unidirectional or both
– Baseline (recurring)
– After (work zone)
– Sum
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QuickZone MODEL

Summary of results - baseline

Weekly Weekly Weekly Weekly Phase Take 1 HR Cancel Mode
Title  Max (mi) Total (mi) User Max (min) Total (VH) Total 1000 (VH) Detour (V) Shifting Trip (V) Shift (V) Infrastructure Car Trucks Total
Phase 1 - Stage 1 2.41 10.5 21.3 7889 71 0 0 0 0 3 1.29 0.13 1.42
    Phase 1 - Stage 1 2.41 10.5 21.3 7889
Phase 1 - Stage 2 0.42 0.8 2.7 570.6 10.3 0 0 0 0 5 0.19 0.02 0.21
    Phase 1 - Stage 2 0.42 0.8 2.7 570.6
Phase 2 - Stage 1 3.23 17.6 30.6 13213.8 476 0 0 0 0 12 8.65 0.88 9.53
    Phase 2 - Stage 1 3.23 17.6 30.6 13213.8
Phase 2 - Stage 2 0.42 0.8 2.7 570.6 2.3 0 0 0 0 4 0.04 0 0.05
    Phase 2 - Stage 2 0.42 0.8 2.7 570.6
Phase 2 - Stage 3 0.42 0.8 2.7 570.6 2.3 0 0 0 0 4 0.04 0 0.05
    Phase 2 - Stage 3 0.42 0.8 2.7 570.6
Phase 2 - Stage 4 0.42 0.8 2.7 570.6 2.3 0 0 0 0 3 0.04 0 0.05
    Phase 2 - Stage 4 0.42 0.8 2.7 570.6
Phase 3 - Stage 1 2.41 10.5 21.3 7889 174 0 0 0 0 8 3.16 0.32 3.48
    Phase 3 - Stage 1 2.41 10.5 21.3 7889
Phase 4 - Stage 1 2.41 10.5 21.3 7889 284 0 0 0 0 15 5.17 0.52 5.69
    Phase 4 - Stage 1 2.41 10.5 21.3 7889
Phase 4 - Stage 2 0.42 0.8 2.7 570.6 2.3 0 0 0 0 6 0.04 0 0.05
    Phase 4 - Stage 2 0.42 0.8 2.7 570.6
Phase 5 - Stage 1 4.38 29 43.7 21752.5 392 0 0 0 0 6 7.12 0.72 7.84
    Phase 5 - Stage 1 4.38 29 43.7 21752.5
Phase 5 - Stage 2 6.54 52.5 66.1 39355.3 157 0 0 0 0 4 2.86 0.29 3.15
    Phase 5 - Stage 2 6.54 52.5 66.1 39355.3

70 28.6 2.88 31.52

Delay 

IH 410 Widening - Nacogdoches to Perrin Beitel
Baseline Data

Queue-Both Delay-Both Phase Travel Behavior (Weekly Inbound + Outbound) Cost (millions $)-BothOption Form
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QuickZone MODEL

Summary of results – work zone

Weekly Weekly Weekly Weekly Phase Take 1 HR Cancel Mode
Title  Max (mi) Total (mi) User Max (min) Total (VH) Total 1000 (VH) Detour (V) Shifting Trip (V) Shift (V) Infrastructure Car Trucks Total
Phase 1 - Stage 1 0 0 0 0 0 0 0 0 0 3 0 0 0
    Phase 1 - Stage 1 0 0 0 0
Phase 1 - Stage 2 3.81 20.8 32.4 15598.5 281 0 0 0 0 5 5.11 0.52 5.63
    Phase 1 - Stage 2 3.81 20.8 32.4 15598.5
Phase 2 - Stage 1 5.23 24 33.4 18025.6 649 0 0 0 0 12 11.8 1.2 13
    Phase 2 - Stage 1 5.23 24 33.4 18025.6
Phase 2 - Stage 2 2.89 9.8 18.4 7361.4 29.4 0 0 0 0 4 0.54 0.05 0.59
    Phase 2 - Stage 2 2.89 9.8 18.4 7361.4
Phase 2 - Stage 3 1.26 3.4 8.1 2545.7 10.2 0 0 0 0 4 0.19 0.02 0.2
    Phase 2 - Stage 3 1.26 3.4 8.1 2545.7
Phase 2 - Stage 4 1.26 3.4 8.1 2545.7 10.2 0 0 0 0 3 0.19 0.02 0.2
    Phase 2 - Stage 4 1.26 3.4 8.1 2545.7
Phase 3 - Stage 1 4.89 20.1 31.2 15057 331 0 0 0 0 8 6.03 0.61 6.64
    Phase 3 - Stage 1 4.89 20.1 31.2 15057
Phase 4 - Stage 1 4.89 27.5 42.3 20648 743 0 0 0 0 15 13.52 1.37 14.89
    Phase 4 - Stage 1 4.89 27.5 42.3 20648
Phase 4 - Stage 2 2.89 12.5 23.9 9379.1 37.5 0 0 0 0 6 0.68 0.07 0.75
    Phase 4 - Stage 2 2.89 12.5 23.9 9379.1
Phase 5 - Stage 1 2.95 12.5 18.8 9399.8 169 0 0 0 0 6 3.08 0.31 3.39
    Phase 5 - Stage 1 2.95 12.5 18.8 9399.8
Phase 5 - Stage 2 6.98 45.6 44.6 34221.5 137 0 0 0 0 4 2.49 0.25 2.74
    Phase 5 - Stage 2 6.98 45.6 44.6 34221.5

70 43.63 4.42 48.03

Delay 

IH 410 Widening - Nacogdoches to Perrin Beitel
After Data

Queue-Both Delay-Both Phase Travel Behavior (Weekly Inbound + Outbound) Cost (millions $)-BothOption Form
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ROAD USER COST REPORT
Milestone 

No. 
Milestone Description Average 

Road User 
Cost per Day 

(1)Incentive 
/Disincentive 
Equivalence 

1 Phase 2 – Stage 2 $17,143 $4,286 

2 Phase 2 – Stage 3 and Phase 2 – Stage 4 $12,143 $3,036 

3 Phase 5 – Stage 1 and Phase 5 – Stage 2 $104,286 $26,072 

A+B All Phases $38,790 $9,698 
 

Queue Delay Cost Cost
Weekly Weekly Total per day

 Max (mi) Max (min) ($Million) ($)
Phase 1 - Stage 1 0 0 0 $0
Phase 1 - Stage 2 3.81 32.4 4.58 $40,893
Phase 2 - Stage 1 5.23 33.4 10.58 $47,232
Phase 2 - Stage 2 2.89 18.4 0.48 $17,143
Phase 2 - Stage 3 1.26 8.1 0.17 $6,071
Phase 2 - Stage 4 1.26 8.1 0.17 $6,071
Phase 3 - Stage 1 4.89 31.2 5.4 $38,571
Phase 4 - Stage 1 4.89 42.3 12.12 $54,107
Phase 4 - Stage 2 2.89 23.9 0.61 $21,786
Phase 5 - Stage 1 2.95 18.8 2.76 $24,643
Phase 5 - Stage 2 6.98 44.6 2.23 $79,643

TOTAL = 39.1

Phase-Stage
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QuickZone

Other tools
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QuickZone

Case studies
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QuickZone

Future enhancements
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QuickZone

Future enhancements
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SMART WORK ZONE SYSTEM

Provides Real Time Information
– Travel time through work zone

– Distance to the end of work zone

– Decision making by local travelers



42

SMART WORK ZONE SYSTEM

Provides Work Zone Management Tool
– Delay monitoring

– Flexibility in Operations

– Enhances Operations
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SMART WORK ZONE SYSTEM
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SMART WORK ZONE SYSTEM
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SMART WORK ZONE SYSTEM
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SMART WORK ZONE SYSTEM

Work Site Server

Radio tower

System Server

Message Sign

Detection

Subtitle

11/12/2004

Wireless

Subtitle

11/12/2004

Leased


