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Traffic Design
Teams Assist in
Addressing
Construction
Questions and

Guidance for
Construction
Related Matters

Roadway, Bridge &

Providing Technical

Where Do We Fit In?

'CONSTRUCTION
CLOSEOUT AND
MAINTENANCE

PLANNING AND
PROGRAMMING

PROJECT
ADVERTISING AND
CONSTRUCTION

Roadway, Bridge &
Traffic Design
Teams Assist in the
Preparation of Bid
Documents and
Address Bid RFls

Roadway, Bridge
& Traffic Design
Teams Provide
Critical Input into
Development of a
Project’s Scope,
Schedule and
Budget

Roadway, Bridge & Traffic Design Teams Coordinate to Deliver
Technical Designs and Construction Documentation
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Design - What is Needed & Where do we start??

. What are the
Pr Oj ect Need & RN / Conditions? Environmental
H I ? \[ATE OF ARIZONA
Road Objective: o T y[ ADOT
Wh t D ] : \ B BITTER SPRINGSS;T E:::ilgg'v;;; LINE HIGHWAY Are there Safety
p g tes’g’;‘ s a9 Considerations?
arameters & | | e ladm
Standards/Criteria . (__/
Exist? . % \ Utilities
Drainage What Project
Risk Factors Structures/
Exist? Bridges
Erosion
Control/Lands : HORSESHOE BEND OVERLOOK SOUTH OF PAGE .
cape What is the PROJECT NO.089 CN 54 El:ggngmc mﬁmnm\ Construction
P Schedule? - =rr——.
What is the
Right-of-Way Traffic Budget?
AZ
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Hiren Shah, PE
Roadway Engineering Group
October 8, 2025
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ARIZONA DEPARTMENT OF ’
B O e What Do We Do
We Design Key Features to Improve

Performance and Safety

e b~ R ¢ .jﬂ‘ S

We Design Roads

A
-

We Study & Design Drainage
Features Impacting Our Roads

N WA i

We Design Landscape Features
to Restore & Maintain our ROW

We Survey What We Have, What We Need,
& What We Build



ARIZONA DEPARTMENT OF
M TRANSPORTATION Who Are We?

il
Roadway Survey \ Roadway Standards = Roadway Design
Section Manager: Virgil Coxon Section Manager: Hiren Shah Z Section Manager: Doug Smith
Location Chief Surveyor: Mark Luond Team Lead: Chris Cooper Team Leads: Jordan Kurlin
Construction Chief Surveryor: Joe Obrien

Roadway Pre-Design : Roadway Drainage
Section Manager: Hiren Shah " Section Manager: Michael Naber
Team Lead: Shahid Bhuiyan (

Az ARIZONA DEPARTMENT OF
ad= TRANSPORTATION

Manager: Michael DenBleyker, Assistant State Engineer

Roadside Development

Section Manager: LeRoy Brady
Team Lead: John Hucko

7
Six Distinct Professional Services Teams — One Common Goal: Design, Support & Deliver
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1 ?

Where & H ow Do We F I 1. I n ° Provide Critical Input into the

Development of a Project’s Scope,

Address Construction Questions & Schedule and Budget
Providing Technical Guidance on
Construction Related Matters

Traffic Group

CONSTRUCTION PLANNING AND

CLOSEOUT AND PROGRAMMING
MAINTENANCE

Assist in Preparation of Bid Project Managers

Documents & Addressing RFls

PROJECT
ADVERTISING AND
CONSTRUCTION

Bridge Group

ADOT District Offices
Continuous Coordination

& Communication with

Clearances Teams
Our Partners

TSMO

Consultants Review Design Alternatives and

- Deliver Technical Designs &
Environmental o Construction Documentation
MPD Planning



P ARIZONA DEPARTMENT OF th‘l' Do We Use?

TRANSPORTATION

ARIZONA DEPARTMENT OF TRANSPORTATION

A PO|ICy on ROADWAY ENGINEERING GROUP
c;_eomet"c De5|gn Of ROADWAY DESIGN GUIDELINES
Highways and Streets

7th Edition
2nd Printing

2018

JANUARY 2021

Visit the ADOT Roadway Engineering webpage for future updates

R



LZ transrortation  What Do We Use?

/o\ DDT ARIZONA DEPARTMENT OF TRANSPORTATION
Arizona Department of Transportation

e
Erosion and Pollution Control Manual m

For Highway Design and Construction

ADOT

HIGHWAY DRAINAGE DESIGN MANUAL
HYDRAULICS

Final Report

January, 2007

Arizona Department of Transportation

R
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AZ TRANSPORTATION What Do We Use?

ADOT oo onsgement e agency . .
o ==  Performance Based Practical Design (PBPD):

Dallas Hamenit, State Engineer
Steve Boschen, Division Director

ADOT’s “Guiding Principles for Performance Based Practical Design” provides
Arizona Department of Transportation . . . . . .
Guiding Principles for Performance-Based Practical Design guidance and expectations for performance-based, data-driven decision making on all
Date: March 14,2015 projects with a focus on delivering projects that:

Introduction & Overview
This document has been prepared to provide guidance on using Performance-Based Practical Design . . . .
(P8PO) in the of Arzona Department of Transportation (ADOT) projects. PBPD is not 1. Maintain or improve the operational performance of the roadway system.

intended to replace existing design standards or project development processes, but provides flexibility

and encourages project development professionals to diligently evaluate design decisions and 2. Red uce quq' qnd Serious injuries on The roqdway Sysfem_

alternatives. Utilizing the PBPD approach will help ensure that designs meet the project’s objective and

mescitesiking n the nast cotined perfermance of the cosduay sypten 3. Are the most cost effective solution to meeting the Project Objective and Needs.

The Federal Highway Administration (FHWA) has defined PBPD as a decision-making approach that
relies on quantitative analyses to guide decisi king the project process
resulting in a better system performance. The PBPD approach combines the Practical Design philosophy
of designing roadway facilities that makes the best use of financial resources to optimize performance,

. .
h the Perf -Based D f he effe he 1d fi h

e Performance Based Design - Philosophy of

manage their P and serve sy level needs and performance priorities with

iy considering and evaluating the effects the Design

It is expected that all ADOT project and ¢ will apply the PBPD

M o S roadway features have on its actual SHEHmes

objectives for the project.

o Performance-based, data-driven decision making. f
PVt T SO tSaE T W R IS R WS perrormance

solution that meets the project objective and optimizes system performance.
* Consideration of design alternatives that address and support the documented project

objectives and need, while system of more than one
design option is inherent in the performance-based approach.

Practical Design - Philosophy of designing
roadways that makes the best use of the

——————— financial resources to optimize performance

1801 W Jefferson St. | Phoenix, AZ 85007 | azdot gov

Design
Flexibility

AZ

https.//azdot.qov/performance-based-design 11



https://azdot.gov/performance-based-design

AZ TRANSPORTATION What Do We Use?

When to Utilize PBPD? ADOT’s Performance Based Design Approach
>~ ||[EVERY
PROJECT.

Connecting Performance Outcomes with Design
Decisions

Injuries. =
Performance. njuries Project Needs.
Safe System Approach.

Maintain :
orimprave setuceraa (SN conte
Operational (@] Solutions to Meet

Y
¢ consrruc™

R
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ADOT’s Design Decision Process

AF“Z‘\.NA
TRANSPORTATION
ADOT Design Decision Guide

in support of
Performance Based Practical Design (PBPD)

This document has Deen crepired ID provide Euidance On fequired GoCUmentation of design deciuions made during the
Gevelopmant of 3 project (specificaly and Projectsl, inchuding evahuations of derent
Gesign AteMatives, GECiions ADOE FECaIng existing features, o The Gesign of new roadway features That vary from published
Gesign values, Crileria o standards. ADOT SUPPOILS INCOMPOAtng Newiity I applying Gesign vakues, ritera and Standands and
SWPPOeLs Dhe engineer’s e of the Performance Based Practical Design (PBFD) aperoach i diigently evalusting Sesign Seciions and
Sltornatives that meet the proect and syviem objectives and seeds. When condUions warrant, 3pproval may be granted for &
PrOJCt deuign that Proposes Ong OF MOre desgn features/elements 10 have or retain deugn vakees that vary from publibed design
values, Criteria of standards.  Conustent with engineering Best management (ractices, documentation of planning and design
Beciuonm, Inctuding thowe ocisted with features that vary from publivhed Seugn valuen, Criteris 3nd wandards within the project
work Mimits must be identified, quantified, evaluated, jULtfed 3nd apEOved I 3CCOMance with FWA and ADOT requitements.

18 POt of ADOT'S Performance Based Practical Design itiative, and 1o standardie required Sotumentation 1o project specific
design decisions, ADOT has created & propctapociic “Design Dechion Document”™ o recond kery dechuont relted to design
andards utilued on 3 project (1peciically thou that deviate from estabilihed devgn guidance or 138 Outude the range of valoes
provided for that element in the design e " 53 process and & 100! used %0 document not
Only decisions made, ut ko the fachuting data, . e1c) 6 design decivons. Planners and Engineers
are encouraged 1o use NS Process and ool for 3 design decksions, bet It i Tequired to Be uted for 3 decisions £ ule devgn valees
that vary from wvalues pubished in accepted design guadance published By AASHTO and ADOT (exemptions fom this requirement are
5100 Detow]. The desigrer shall prepace and subenl 2 Design Decishon Document prior 10, O 20ng with the Stage i (30%) project
MESLONE fOr Al DAOCTS, Except a4 Gescribed below (Nowewer, Ihe Srocess 308 BoCUMentaton does Aot Change regardiess of what
Stage & project b in). The Design Decision Document provides & uniform method for condening and evalusting deugn Eandsnds,
Controling Criteria, alternatives, and for Gocumenting design decisions and standaeds wied. The form shall be completed in 1
entirety by the Engneer of Recond, who & i for all the dox L anabys, 3 dec cuthend
i the document. Upon completion, and Bated on the desgn festure evahated, the form shall Be swbmitted for acceptance and
spproval By the S2ate Rosdway, irdge and/or Tralfic Engineer (a1 appicabile 10 the dougn Seatirel. and retained a1 part of the
PrOject Sevign documentation

Resign Decision Document Guidance

[ffective Jaouary 1, 2025, FHWA and ADOT have establiihed the Sollowing guidance related 10 the approval of design festures that
vary from published design walues, Criteris or standards.

© W Suppont of retaining ewisting features of the design of new Of MmOBfied roadway features 0n the Nasonal Highway System
(NIS) and State Highwary System (SHS) INI vary from established controling Sesigs Criteria by FHWA o documented in AASHTO
Guideliens and ADOT's Rosdwiy Design Guidehnes (ADG), the desgner shall complete, slmit and obtan spproval of the
required "Devign Deciiion Document” , Including &8 supporting required analyses and Socumentation. Approval by the State
Rosdeay, Bridge andior Traffic Tngineer & required (based on the appicable design feature] grior to any request for
AANOrTATON of CONSINACton of the project.
This puidance replaces the Sollowing [Fevious Duaance SOCUmEnt 0n ¥l BAO1CTs WTiated Aer This OCUment's Implementation
date

Design Exception 3nd Design Variance Process Guide - December 14, 2009

In support of ADOT’s
Performance Based Practical
Design initiative, and to
standardize required
documentation for project
specific design decisions, ADOT
has created a project-specific
“Design Decision Document” to
record key decisions related to
design standards utilized on a
project (specifically those that
deviate from established design
guidance or fall outside the
range of values provided for that
element in the design manual(s)).

https.//azdot.gov/business/engineering-and-construction/roadway-engineering/r

oadway-design-standards-and-quidelines
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ARIZONA DEPARTMENT OF TRANSPORTATION
DE SIGN DECISION DOCUMENT
(3 Support of Perturmance Hased Practcal Deesgn)
Design Dy = Project Data and Description (Form 1)
Project
Progest Name; Nypmber;
Hwy/Route
T Rouie -
Name; Nog
Municipality
| Neme:
Tyoe of Profect:
PROJECY DATA
F
Desion AADT (Yeark] |
% Trucks and
| Versicel Ciserance Routes | O Yes O No

] [ oo

Design Speed:

Programmed Year and
1
Additional Cost to Meet
Feaea TG : :
Approval Yes O | aje Modsl Yosry | NHS: o SHs: b
Required: No [0 | Considerations | y, 3 | Noo NMS: | O Nom SHS: | O
BASEUNE PROJECT DESCRIPTION

Primary
Otjective of
e Project
Need(s)
Satety Yes O No D (M Yes, entor the title and date. If NO, entor why it was not needed.
Analysis
Traffic Yos CINo D) (i Yos, enter the ttle and date, If NO, entor why it was not needed.)
Operational
Analysis
AASHTO Yes CING [ (M Yes, enter the title and date. If NO, enter wivy it was not needed.)
Controling
[ g
Envireamental | CE[1 EAL) Other 1
Clearance
Requered Date:

AZ


https://azdot.gov/business/engineering-and-construction/roadway-engineering/roadway-design-standards-and-guidelines
https://azdot.gov/business/engineering-and-construction/roadway-engineering/roadway-design-standards-and-guidelines

B TR ANSPORTATION What Do We Use?

As-Built & Maintenance

Congestion & Travel Time History Soils & Geotechnical

Crash History

Pavement Performance

Construction Cost Research & Studies

. Maintenance Cost
Traffic

Rainfall & Climate Survey & ROW

14
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What We Do...Survey

g
I
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We Survey What We Have &
What We Need & What We Build!
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Mapping and Research
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What We Do...Survey
|

Field Data
Collection
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What We Do...Survey

4

B
3 L
&
>

P

o e ———— SE .
4 L —~Ss

FINAL GROUND COORDINATES WESTERN ZONE

1-40 @ DW RANCH RD T.I. MP 59.71

JOB LS1226, TRACS H879901D

DTM I .I
VALUES OBTAINED BY STATIC GPS

DATA COLLECTED BY McCWHORTER CREW

INTERNATIONAL FEET

NAD83/92 HORIZONTAL & NAVD88 VERTICAL ( GEOID 09AZ )
GROUND ADJUSTMENT FACTOR = 1.00025

{
BB wwNouaswNn

PT.NO. GROUND(N) GROUND(E)  ELEV.  DESC.

12 1001 1527305.252 653582.303 4111.218 CLSST
{ 13 1002 1527306.428 653564.973 4111.014 EPST
14 1003 1527306.290 653564.273 4111.275 GRST * 2.9FT ON 6IN CURB

1004 1527306.216 653564.278 4111108 GBST

a0
-
o

. . . 16 1005 1527305.650 653570.288  4111.171 DSST *6INCH
17) 1006 1527347.914 653584.892 4111271 CLS
- Digital Te Model
Igl a errain ogeis 18| 1007 1527350.601 653567.816  4111.045 EP
19 1008 1527350.563 653566.903  4111.307 GR
- 3D Scans 20 1009 1527350.589 653566.857  4111.040 GB
21| 1010 1527350.098 653572700 4111155 DS
. 22| 1011 1527368.388 653573414  4111.045 DS
23| 1012 1527367.877 653586.077 4111198 CLS
Top Ogr p h IC ps 24| 1013 1527384.167 653587.165 4111128 CLS

~N
o

1014 1527383.104 653567.664 4110.771 DS
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ats TRANSPORTATION

What We Do...Pre-Design & Sfandards

089 O 44 RN €3¢
N9-089- 2087

R Defining the Project’s Scope,
Schedule & Budget

-What Conditions Exist Today?

-What are the Objectives & Needs to be addressed
by this project?

-Data Collection (Traffic, Safety, Geometric

: Features, efc.)

ADOT -Field Analysis/Research

ADOT Project No. 089 N 544 70237 01C
ATTACHMENT 1 - VERTICAL CURVE INVENTORY

PROJECT NAME:  HORSESHOE BEND OVERLOOK SOUTH OF PAGE
PROJECT NO: 089 CN 544 F0237 01C

SOMDWAY YYRE:_UMDIVIDED ROADIVAY {B DSECTIONAL)
VP STATION MALEPOST ‘GRADE (%) CURVE | CURVE |_STOPPING SIGHT DISTANCE SPEED (MPH
wn  [Terow | eno | Avvkoace | oevaxion | wnommen | ove [T e KEQUIKED | BXISTING | POSTED
121540 ET) 544 -14000 25000 60000 | Crest 1281 675 5
122540 ) 2] 25000 11430 60000 | sag 9959 53 100
123240 544 544 11430 -22500 60000 | Crest 1275 [37) 95
12404€ 2] 2T 22500 12000 60000 sag 9959 72 100
125040000 | 54466| 54477 12000 25860 60000 | Crest 1078 676 86 &5
VP STATION MALEPOST CURVE | CURVE |_STOPPING SIGHT DISTANCE (FT) 'SPEED (MPH)
[ BEGIN | END | APPROACH | DEPARTURE | LENGTH(FT) | Tvpe [ EXISTING REQUIRED NEW DESIGN
1215400, sS4 54411 | 25000 60000 | Crest 1281 S92 55
1225400 ) 20 5000 11430 60000 | Sag 9999 592 100
1232400 ) 54 1430 222500 60000 | Crest 1275 589 95
1240400 544 52 2500 1.2000 60000 | sag 979 589 100
125010000 | 544 S 2000 25860 600,00 | Cres 1078 593 3
VP STATION MALEPOST "GRADE (%) CURVE | CURVE |_STOPPING SIGHT DISTANCE (FT) SPEED (MPH)
m BEGIN | ENO | APPROACH | DEPARTURE | LENGTH (FT) | TYPE EXISTING REQUIRED NEW POSTED
1215400 BT ~1.4000 25000 ©00.00 | Crest 1281 Su 55
1225400 524 5000 11430 60000 | _Sag 9999 Su 100
1232400 BT 1430 22500 60000 | Crest 1275 512 95
1240400 4. 22500 ~12000 €0000 | Sag ) s12 100
1250400 saa 2000 25860 60000 | Crest 1078 515 3
Wiearing of Symbot:

G8 + Grade Break - Stopping Sght Ditance and Speed not calculated

Note:
Input grade with drection of traffic for one-way traffic
Project Limits MP 544,00 = M2 545.00




Az ARIZONA DEPARTMENT OF
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What We Do...Pre-Design & Standards

Design Scoping Reports & Technical Memorandums
Fadral 1D Noambar 88 AG34)T -What Are We Building?

Agua Fria Freeway

e Gote Rowtn 101 Loop GR10TL) -What are our Objectives?
-What Will it Cost?
FINAL SCOPING LETTER _ Whaf Risks EXiST?
o -How Will it Perform?
Design Compliance Reviews & Approvals
ADOT - Design Decisions (Exceptions)
T m— - Change of Access toop —
e TREeloe ot Design Standards 10 e tihwip;w:
- Roadway Design Guidelines e ADOT

- Approved Product List
- CADD Standards

Documentation of What We are Building G B e
19 L~




Az ARIZONA DEPARTMENT OF
ats TRANSPORTATION

tht We Do...Drainage

e o [ T

- Data Collection
- Field Analysis
- Calculations

& Modeling

T ' Carrizo Wash, MP 323.85 e

Roadway overtopping at around Sta. 432+00 South of Existing Box
Culvert.

Finding Practical
Solutions for New
and Existing
Drainage Needs

Photo 1: Siltation at Inlet of Existing 6 - 10’X8’ CBC located at

20
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What We Do...Drainage

UL Fad) e e FILL L
¥

Revised Final Drainage Report Fi:ure 5: FEMA Flood zone

< . .

ng - Design Reports & Documentation

- Construction Details & Plans
e - Floodplain Modeling

21
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What We Do...Drainage




ARIZONA DEPARTMENT OF . .
AZ TRANSPORTATION Designing Not Just Roads -

What We Do...Roadway Design But Also

How the Public Uses Them
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What We Do...Roadway Design

CADD Based
Modeling and
Geometrics

R




Az ARIZONA DEPARTMENT OF
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What We Do...Roadway Design

>
e

-Design & Drafting
-Road Geometrics
-Construction Callouts

R

Ramp WN Ramp SE
H
|

519.C-02 10 Stpes | 44 C-02.10 Siopes
Max= 1;1 backsiope 40 Rosdusy 40 Rosgway___ Mar® 111 backsiope
ACE A See Staton Speciic Supereievation Rates on
40 ARACFC 40 ARACFC dagrams within the Profle Sheets.
o] e s | e oo v g | n el e o o
Dech |~ Fings smlw. Tane 53] WMILNIW Finge | Dech e Besiec ey Shonte e by contpundl
Ao ] | E | | ae%
a7 v \
— e Py pmsy 10 s it 1 ok
Axis of Rotation Auis of Rotation

RAMP SE - TYPICAL SECTION
RAMP SE STA 1102+00.00 TO 1116+96.22

RAMP WN - TYPICAL SECTION
RAMP WN STA 110200.00 TO 1125+19.19

25
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What We Do...Roadway Design

N
H
3 .
<i :
| »
“
) IS
,,,,, i
Now w8 e £8
(2 o §
] Variss (See Plons) H veries L] Varies (See Pisns)
< T
x_;l 0 Reoesy |
u X 3 3 3 :
i L o s
UAPING IS S H
v | 2
c.oem =
R s o
e |EE,  mcrow -
1-40 BEGIN W8 TRANSITION - TYPICAL SECTION
R (40 STA $99+48.36 TO €05=00.00
. variss 15 Piavss
s
u .
“ <
]
STATE OF ARIZONA )
DEPARTMENT OF TRANSPORTATION A D DT
INFRASTRUCTURE DELIVERY AND OPERATIONS DIVISION o
PROJECT PLANS e =
STATE HIGHWAY
TUCSON - ORACLE JCT — GLOBE HWY
SR 77 BEALE ST ON-RAWP 1-40 = TYPICAL SECTION
0 {40 5TA (0640000 TO (24=25.00
- |4 £8 140 STA 250594,00 TO 2620+ 44,04
¥ NaTE ey
Soe WG Mo, G-2.09 for Pavemert Stictursl Sectons. [ US 33 - WEST KNCvAN STSTEW T) | Sr—
THATS WO, W9 GiL | T -

i i R

Construction Plan
— Production & Delivery

95%
(STAGE IV-R1) (
FOR REVIEW |

February 4, 2020
T —— RIVER ROAD TO CALLE CONCORDIA
~RORNE T PROJECT NO.077 PM 072 H8919 01C EENETDATTEET wer 26 x

FEDERAL AID NO, 077-A(215)T
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What We Do...Roadside Development

Roadway Group - Erosion Control
- Landscape Design

- Aesthetics

Roadside Development Section




Az ARIZONA DEPARTMENT OF
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What We Do...Roadside Development
- Erosion Control

- Seeding Specifications
- Landscape Design
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What We Do...Roadside Development

g
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ARIZONA DEPARTMENT OF
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Roadside
Development

Roadway
Group

Pre-Design

Six Distinct

Professional Services
Teams With
One Common Goal:

Drainage

Design, Support &
Deliver

R
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Questions?

i
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