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Az ARIZONA DEPARTMENT OF
aths TRANSPORTATION

Where Do We Fit In?

Roadway, Bridge &

Traffic Design

Teams Assist in Roadway, Bridge

Addressing & Traffic Design
Construction Teams Provide
Ques-tlfms and CoNSTRUCTION PLANNING AND Critical Input into
Providing MAAINTENANCE . Development of

Technical Guidance a Project’s
for Construction Scope, Schedule
Related Matters ADVERTISING AND and Budget

CONSTRUCTION

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

Roadway, Bridge & Traffic Design Teams Coordinate to Deliver
Technical Designs and Construction Documentation
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Az ARIZONA DEPARTMENT OF
ats TRANSPORTATION

Design - What is Needed & Where do we start??

- What are
What is the the Existing Survey
Project Need & ™ / Sl Environmental
H H ? \ATE OF ARIZONA
Road Objective: e T Y/ ADOT
H é':.l : I.E'L. A i BITTER SPRINGSS:;T E.::I:IJQ'VE;: LINE HIGHWAY Are there Safety
,‘D/Vhat Dl‘f's’g'jg‘ i ) Considerations?
arameters
Standards/Criteria (_/
Exist? Utilities
Drainage What
Project Risk Structures/
Factors Bridges
Erosion Exist?
ControlLands | (" atis the RO B SRS P | Constructin
P Schedule? - =T
What is the
Right-of-Way Traffic Budget?

R




ARIZONA DEPARTMENT OF
ats TRANSPORTATION

v

Hiren Shah, PE
Roadway Engineering Group
October 8, 2025




ARIZONA DEPARTMENT OF
AZ insrontation  What Do We Do?
We Design Key Features to Improve

We De/gn ROdS Performance and Safety

B

We Design Landscape Features
to Restore & Maintain our

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



ARIZONA DEPARTMENT OF
MTRANSPORTATION Who Are We?
'

Roadway Survey Roadway Standards | Roadway Design

Section Manager: Virgil Coxon 8 Section Manager: Hiren Shah Section Manager: Doug Smith
Location Chief Surveyor: Mark Luond Team Lead: Chris Cooper G 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

DEF, ARZONA DEPARTMENT OF
adi= TRANSPORTATION

Manager: Michael DenBleyker, Assistant State Engineer

Roadside Development
Section Manager: LeRoy Brady
Team Lead: John Hudko

Six Distinct Professional Services Teams — One Common Goal: Design, Support & Deliver
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Az ARIZONA DEPARTMENT OF
et TRANSPORTATION
Where & HOW Do We Flt In? Provide Critical Input into the

Development of a Project’s Scope,

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

CONSTRUCTION PLANNING AND Traffic Group
CLOSEOUT AND PROGRAMMING

MAINTENANCE

Assist in Preparation of Bid Project Managers

Documents & Addressing RFls

PROJECT
FCONSTRUCTION PROJECT
LIFE

Bridge Group

ADOT District Offices
Continuous Coordination

& Communication with

Clearances Teams
Our Partners

TSMO

Consultants Review Design Alternatives and

Deliver Technical Designs &
Environmental e Construction Documentation

MPD Planning
8 AZ



M ARIZONA DEPARTMENT OF What DO We Use?

TRANSPORTATION

ARIZONA DEPARTMENT OF TRANSPORTATION

A Policy on ROADWAY ENGINEERING GROUP
Geometric Design of

& ROADWAY DESIGN GUIDELINES
Highways and Streets

2018

7th Edition
2nd Prinfing

JANUARY 2021

Visit the ADOT Roadway Engi ing webpage for future updates

R



AZ transrortation  What Do We Use?

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

>N
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
206 South 17th Avenue
Phoenix, Arizona 85007
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AZ TRANSPORTATION What Do We Use?

ADOT s sy ey : i
e === Performance Based Practical Design

Steve Boschen, Division Director

Arizona Department of Transportation ( P B P D ) :

Guiding Principles for Performance-Based Practical Design

Cate: March 16,2019 ADOT’s “Guiding Principles for Performance Based Practical Design” provides

Introduction & Overview guidance and expectations for performance-based, data-driven decision making on all
This document has been prepared to provide guidance on using Performance-Based Practical Design . . . . .
(PPD) in the development of Arizona Department of Transportation (ADOT) projects. PBPD is not projects with a focus on delive ring projects that:

intended to replace existing design standards or project development processes, but provides flexibility
and encourages project development professionals to diligently evaluate design decisions and
alternatives. Utilizing the PBPD approach will help ensure that designs meet the project’s objective and
need, resulting in the most optimized performance of the roadway system

1. Maintain or improve the operational performance of the roadway system.

The Federal Highway Administration (FHWA) has defined PBPD decisi kit h that . s .

d6hs kAN Mayies of B SAckiGo sabing DYCUp 1 ol SMEIOpTaCIe bt 2.Reduce fataland serious injuries on the roadway system.

resulting in a better system performance. The PBPD approach combines the Practical Design philosoph . . . . . .

of cesigoing roadway faciitlesthat makes the best use of feancil resources 10 optmize performance, 3. Are the most cost effective solution to meeting the Project Objective and Needs.

with the Performance-Based Design philosophy of evaluating the effects the roadway features have on P ’f B d D H P h -1 h f
its actual performance. By focusing on the overall system performance, PBPD helps agencies better e orl l Iance ase eS|qn - 1 0 S 0 p y O
manage their transportation investment and serve system-level needs and performance priorities with
the limited resources it has.

Design

considering and evaluating the effects the
1t is expected that all ADOT project and ¢ will apply the PBPD
approach on every project by incorporating: .
e Clear project objective and need statements that document the Departments performance rO a d Wa y fe a ture S h a Ve O n lt S a Ctu a 1
objectives for the project.
* Performance-based, data-driven decision making
e Practical Design methodology that results in the most cost effective (efficient) design p e rfo rm a nC e
solution that meets the project objective and optimizes system performance.
e Consideration of design alternatives that address and support the documented project

Outcomes

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

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

o T o TR financialresources to optimize performance

1801 W Jefferson St. | Phoenix, AZ 85007 | azdotgov

R

https://azdot.qgov/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
7= || EVERY
PROJECT.
L+ EVERY Connecting Performance Outcomes with Design
TIME. Decisions

Safe System Approach.

maI Ir:;tarlcr;\le Reduce Fatal /LE Cost-Effective

0] er:ftional wmm and Serious @] Solutions to Meet
i & Injuries. Project Needs.

Performance. ]

* C'Ousmuﬂ""o“
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Az ARIZONA DEPARTMENT OF
aths TRANSPORTATION

ADOT’s Design Decision Process

TH‘A‘N;;:'E.N::!"I.'AT-IDN
ADOT Design Decision Guide

in support of
Performance Based Practical Design (PBPD)

Thih documrl his bebh prepared B provid Delance O Fbgubed SUSEAIIo Of SEEh SetHu b Sang The
developmens o 2 profect [ypecifically rehabilesiion, seconinuciion snd new contiruion gnojectil including evahuation of dierent
design Nremaciver, Geciiont M0 Fridining exiing feiunes, o The detign of new roedway featunes That wary drpe publiiched
Besign valies, DETW OF SERAAA.  ADOT SUBEONT INCIMPIVBIING Mextibly i Spplsg DEIgn vihuss., DIEAE #5d SEaES and
T he engirrer's wie of the Performance Bined Pracoeal Drikgn (PERD] aperdoh i cdigently svaluating Seage Secrso and
ltenatives Tht mest The project and fyitem objedtivel snd Seedi. When (onditind marmint, Spprowsl misy be granted for &
PTHECE G that PrOGOLES. N GF MO SEupn Ratenes lements 10 have of Tetain deugn wakary thad vary from publihed design
walues, Criteria o snandands  Conustent with enginserng Dot management prates, JOCumensation of plarning sred dege
Becitiond, inchaling thou Siocisted with festuni That wany fnm publiched Setgs vkesd, oriferis and Randinds within the project
ok Bty mest b identified, quantified, ralated, Uit snd Sperovid I SCCONIance with VA and ADOT requinemantt.

i suppon of ADOTS Prriormants Haned Practicsl Deiign svtiative, st bo standarte fedquered o urmenlaton for progect specific
design decisions, ADOT his crested & project-ipecis “Deslgn Dechion Dotument™ 16 rcond iy decisiont rlted 1o déilgn
Mandards utilsed on 3 POt {peoScally thou 1Rat Seviate from tabihed dewgn pusdsnces or bl outide the rangs of vl
Perorvadidl for That Slemant i the Seign Manuakiill  The "Deaign Dedislon DOCUment” & 3 peoceth 3 3 5000 i 50 O00uTe Tl 2ot
Dy e e, Dt 2h0 The pusifeation (schadeg data, svabuations, 10 ] Jupgorming deign deosom. Faneers and Engneens
sre precursged 10 ube Bris proceus snd 500! for sl denign decisiony, et it i guine o Be used for 31 decizions B9 e deign vl
thas wary from values publhed bn screpred detign pudance publis hed By AATHTD aad ADDT jexpmpiions Bepm jha requinemeng e
Bt Bakim]. TR SSERer Ihal BREDITE SO Ul 3 DRILEN DHCin DaCUMERL BT B0, i SKAE wth e STage I (I0%] gropa
mrulesione for all profects, extept id deiinibed Delow [howewer, [P prodess and documentaton does ol Change regaediris of what
stage & preject K inj. The Design Decision Dotument provides & uniioem ssthed for conudering and valuating devgs wansards,
controling crfieris, SMemilived, ded lor Socumenting deiign decisioni ind itndieti wisd. The fom ihall be completed in
sntirety by the Unginesr of REcond, Wha i responible for sl tha dOTemantation, SRakis, [EComumandations 3nd SEChion setinsd
e decumenl Lipon Eompletion, Bed Bibed on Ihe S leatuns Evikaitid, the Sors thll B tobmted for Sooeptaacs snd
spproual By the Saate Aosdwsy, Aridge sndfor Traffic Engineer (o sppicable to the deugn dnaturel. and retsined o gart of the
ot devpn dosumentatan

Dasign Decisicn Dotumant Guidanis

Effoctive limuary 3, 3025, FRMA sad ADOT have estabiished the tollowing guidance relsed fo Bhe approval of devign Seatures that
ey A1 Db SELER SR, CIIDELS O Ianads.

* W epport of reckning euiting Beacwres of The detipe of new of modfied roadwary Teatunet on the Maconal Highway Sysiem
) desel SEalE Hg ey Syt (SHE] IS viary Foem estallihe Danirailog Se s Dleria by FEWA oF dodsmentsd s AASHED
Gusdetrers and ADOTs Soachesy Orign Gustelines (RDGC), the deupre shall complete, subma and obtain spprowl of the
required “Deign Dechion Document™ | incudng all swpporting requned anabyus snd documentabon  Approwsl by the State
Boscesy, Wrdge sndjor Traffic [ngineer & mequined (hased on the spplcabls Sesign festurs] pror 65 sy meguelt for
suthoriation of constnectan of The ROt
This petance repleoes e dolkowing previous pubtards Sorument 0n il projects initianed ahes this docusent's Implsmsraanon
sate

o Devign Dseption and Devgn Variance Process Guide - Deoember 14, 2005

https://azdot.qov/business/engineering-and-construction/roadway-

engineering/roadway-design-standards-and-quidelines

In support of ADOT’s Performance
Based Practical Design initiative,
and fo standardize required
documentation  for project specific
design decisions, ADOT has
created a project -specific “ Design
Decision Document ” fo 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)).

13

ARIZFONA DEPARTMENT OF TRANSPORTATION
IDE SIGN DECISION DOCUMENT
i Support of Performance raved Prectcs! Deasgn
Design Decision - Project Data and Description (Form 1)
Project
| Broject Hame: Mumber;
Wy Route
| Dimtrict Moma; Mo
Highessary Feoute:
Mama; Mgtreay Mo
Conery ame: [oogore | [eoauww | [ comsmessen
Municipality
| Npme:
Tyes of Project:
EROJECT OATA
FMMGMIM
% Trucks and
| Truck DHV: ‘Wertical Clearance Foute: | T Yes [T Mo
ey I
Speed; Design Speed: 3 Diye;
Wmm
Funding Source:
Additicnsl Cost to Meat
Wmm&
Appeeal YeaOl | pmodsl  [vesy |WHE |0 shs: 0
Required: Ho O | Comsiderations | g, 3 | Mon NHS: | 01 Nom SHE: | O
[BASELINE PROJECT DESCRIPTION
Obgzting ol
e Projoct
Hanrisnr
Meed{s)
Sadety Yow C0 g D0 (19 You, enter the ttie and date, if NO, ervtor shy it was not reeded,
Analysis
Traifec You O Mo 3 (1 Yos, entor the Beie ard date, If MO, emtor why it was not nesded.)
Dperaticnal
Analysis
AASHTO Vs 0 Hg L) {1 Vs, enter the trle snd date. It MO, srer whey it was not meeded |
Controling
i
Enviressantal | CE[ EAD Other 1
Clearance
Reipered Diste:

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

AZ TRANSPORTATION 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

R
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AZ TR ANSPORTATION
What We Do... Survey

ﬂ e A .H_;lii ; ;
] : 1 = ;

We Survey What We Have &
What We Need & What We Build!

'

.
s A PSR, | inaY e
S ‘:x:_., \ I o | d o :
AT 3, ;?c = r LY 5 . L 3 1 3 1)
/’.'fa Iy |. \I 4 \ 15 ¢ A TE7
(" anafEnriesnabe 2 b0 w1 i Y J
W i ¢ &L : ! /

Mapping and Research



Az ARIZONA DEPARTMENT OF
ats TRANSPORTATION

What We Do... Survey
|

Field Data
Collection




Az ARIZONA DEPARTMENT OF
ats TRANSPORTATION

We Do... Survey

FINAL GROUND COORDINATES WESTERN ZONE
I-40 @ DW RANCH RD T.I. MP 59.71
JOB L51226, TRACS H879901D

DTM | .I

1
2
3
a
5 WVALUES OBTAINED BY STATIC GPS
6
7
8
9

e Y

gy e

L ANt NS u

ey g B

DATA COLLECTED BY McWHORTER CREW
INTERNATIONAL FEET

NADS3/92 HORIZONTAL & NAVDSS8 VERTICAL [ GEOID 09AZ )

¥re 1] = S~ == 5 GROUND ADJUSTMENT FACTOR =1.00025
e i i 10

e i . 11 PT.NO. GROUND(MN) GROUND(E)  ELEV.  DESC.

: 12 1001 1527305.252 653582303 4111218 CLSST

J - : 13 1002 1527306428 653564.973  4111.014 EPST

vm 14 1003 1527306.290 653564.273 4111275 GRST * 2.9FT ON 6IN CURB
g g2 YA o 15 1004 1527306.216 653564.278 4111108 GBST
16 1005 1527305.650 653570.288 4111171 DSST *6INCH

7 H 17 1006 1527347.914 653584.892 4111271 CIS
- D/g/fa/ Teffaln MOde/S 18 1007 1527350.601 653567.816 4111045 EP
19 1008 1527350.563 653566.903 4111307 GR

20 1009 1527350.589  653566.857 4111.040 GB
= 3D Scans 21 1010 1527350.0%8  653572.700 4111.155 DS
22 1011 1527368.388 653573.414 4111.045 DS
23 1012 1527367.877 653586.077 4111.198 CLS

- Topographic Maps 24 1013 1527384.167 653587.165 4111128 CLS

25 1014 1527383.104 653567.664 4110.771 DS




Az ARIZONA DEPARTMENT OF
ats TRANSPORTATION

What We Do... Pre-Design & Sz‘andards

!me.l

BT Defining the Project's Scope,
Schedule & Budget

- What Conditions Exist Today?
- What are the Objectives & Needs fo be addressed
by this project?
-Data Collection (Traffic, Safety, Geometric
i Features, efc.)

A INATIAG SR

ADOT

Projesct No. 059 N 544 F0237 03C

ADDT - Field Analysis/Research

PROJECT MAME:  HORSESHOE BEN

V1 STATION MILEPOST

ROADWAY TYPE: _UNDIVIDED ROACWAY (I DIRECTIONAL)
GRADE

ATTACHMENT 1 - VERTICAL CURVE INVENTORY

D OVERLOOK SOUTH OF PAGE
PROJECT NO: 089 CN 544 0237 01C

) Beain | eno

i
2
R
|
£

DE() |
AFFROACH | DEPARTURE | LENGIN(H) | T
)

g

2

2
£33

11111 00| 54400] saanl 4000 rest 1281
11111 00| se419] seam 25000 11430 £00.00 T 100
12320000 | 54432 54843 11430 22500 600.00 | Crest 1275 & 95 [
1240:0000 | 54447] 54858 22500 -1.2000 60000 | Sag o [37) 100 [
54877 12000 -2.5860 600,00 | Crest 1078 75 3 &5
_|_END | APPROACH | DEPARTURE | LENGTH(FT) | TvPE | EXISTING IRED NEW DESIGN |
541 4000 25000 60000 | Crest 1281 592 55
540, 5000 -1.1430 60000 |_sag ) 592 +100
4241 1430 23500 600.00 | Crest 1275 589 95
4053 2500 -1.3000 £00.00 | Sap +9599 589 4100
4.7 2000 25860 600.00 | Crest 1078 55 (3
POST GRADE (%) CURVE | CURVE | STOPPING SIGHT DXSTANCE {FT] SPEED (MPH)
END | APPROACH | DEPARTURE | LENGTHIFT) | TWPE | DXISTING REQUIRED NEW FOSTED
4 1 Z B00.00 | Crest 1281 55
41 e £00.00 | sag [ 100
s 27 £00.00 | Crest 1775 95
1 1 ©0000 |_sag o 100
43 £00.00 | Crest 1078 3




AZ THANSPORTATION
What We Do... Pre-Design & Standards

Design Scoping Reports & Technical Memorandums
Fedurs 1D Number - 858 AR34)T -What Are We Bu/'/d/'ng?

Agua Fria Freeway
Interstate 10 (I-10) to Interstate 17 (1-17)

State Route 101 Loop &R 1010 - What are our Objectives?
- What Will it Cost?
- What Risks Exist?
vt vy 25,2000 - How Will it Perform?

Design Compliance Reviews & Approvals
ADOT - Design Decisions (Exceptions)
- Change of Access
Design Standards

- Roadway Design Guidelines

FINAL SCOPING LETTER

November 1, 2019

ARIZONA DEPARTMENT OF TRANSPORTATION
TRANSPORTATION TECHNOLOGY GROUP

- Approved Product List
- CADD Standards

Documentation of What We are Building
19




Az ARIZONA DEPARTMENT OF
aths TRANSPORTATION

What We Do... Drainage

| Finding Practical
-\ | Solutions for New
Tl Ll T LT T and Existing
| - | I Drainage Needs
- ey Photo 1: Siltation at Inlet of Existing 6 - 10’X8’ CBC located at
B et ‘ Carrizo Wash, MP 323.85 m"“/j;’—‘«‘"m . .
Figure 4. US 101 Roadway center line profile and existing culverts. . Pl E‘ \J

- Data Collection
- Field Analysis
- Calculations

& Modeling

Roadway overtopping at around Sta. 432400 South of Existing Box
Culvert.

20



Az ARIZONA DEPARTMENT OF
ats TRANSPORTATION

What We Do... Drainage

F L Fadlisfa e b il g

¥

US 191 - Carrizo wash.

Revised Final Drainage Report Figure 5: FEM& Flood ZO ne

—~ : ,
(O - Design Reports & Documentation

- Construction Details & Plans
R - Floodplain Modeling

21




Az ARIZONA DEPARTMENT OF
aths TRANSPORTATION

What We Do... Drainag

i

Drainage Example




Az ARIZONA DEPARTMENT OF i i
aasS TRANSPORTATION Designing Not Just Roads -

What We Do... Roadway Design But Also

How the Public Uses Them




Az ARIZONA DEPARTMENT OF
ats TRANSPORTATION

What We Do... Roadway Design

CADD Based
Modeling and
Geometrics

e e el

e
R
iy

R

24




Az ARIZONA DEPARTMENT OF
aths TRANSPORTATION

What We Do... Roadway Design

-Design & Drafting

\\ © \ 3 .
Ntaegnd e o) - Road Geometrics
et A - Construction Callouts

)

Ramg W
£
Stope | | S C.02.90 Shoges

- . o Mars 1:1 backsiope
A ARACFC A0 ARACFE

TG v 3 J " R

mmvww‘(.n Tane S0 Wm‘lm|wwm
e | Ao

RAMP SE - TYPICAL SECTION
2

L {
&y g
Pt St Pt 5o \
s Satho 1
Auis of Rotation
" RAMP SE STA 110240000 TO 114698.22

RAMP WN - TYPICAL SECTION
RAMP W STA T102+00.00 TO 112501998




ARIZONA DEPARTMENT OF
aths TRANSPORTATION

What We Do... Roadway Design

[EE]ma] =mav= ]

b

arisy (S Plans) Varies (See Pigw)

e

i =40 BEGIN W2 TRANSITION - TYPICAL SECTION
i W[40 STA $iess, 36 T 606-00.00
: i (=4 Ao W a8
L - =N Foy oy
OTEH-PROFILE | Larias 2o Ll arlas t5en Pianat H I vartes i P
ATEH-PROPIE Lo - 3 !
P _/ i w | 42 Powdeny . Py
alds & N s
i
STaTE oF Amzona ey | [P §
DEPARTMENT OF TRANSPORTATION T ' Lo e
INFRASTRUCTURE DELIVERY AND OPERATIONS DIVISION /.\DD ) ™, . |
PROJECT  PLANS ..

STATE HIGHWAY
TUCSON - ORACLE JCT — GLOBE HWY
SR 77

BEALE 5T ON-RAMP 1=40 = TYPICAL SECTION

WO 40 STR G000 T 6= 29,06
i £ (40 STH B505434,00 TO 2620+ 44,04

T =
N See NG N, G-2.09 fur Fewenent STuctes Sectons, | Lao 5 %) - ST Kl SETEW TV e
T e | | cewnam | __gf_

T b A Ty i
nzsenssdp e

2 Construction Plan
T N O — Production & Delivery

FEDERAL AID NO, 077-A(215]T ) 2 6




Az ARIZONA DEPARTMENT OF
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What We Do... Roadside Development

Roadway Group - Erosion Control
R . - Landscape Design
Roadside Development Section pe sy

- Aesthetics




AZ TRANSPORTATION
What We Do... Roadside Development

- Erosion Control
- Seeding Specifications
- Landscape Design

28



AZ TRANSPORTATION
What We Do... Roadside Development

_!BM
e




AZ

ARIZONA DEPARTMENT OF
TRANSPORTATION

Roadside
Development

Roadway
Group

Six Distinct
Professional Services
Teams With
One Common Goal:
Design, Support &
Deliver

R



AZ

ARIZONA DEPARTMENT OF
TRANSPORTATION

Questions?

R



	Project Delivery Academy
Design & Delivery Technical Groups
Project Delivery and Operations Division

Roadway, Bridge & Traffic
Design Groups
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