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ncdot.gov  NCDOT Capacity Analysis Guidelines and CM Updates
Driveway Manual Policy

« (5S-136-18 (5) and GS 163-93
« Adopted on July 10, 2003

e Granted the Board of
Transportation the authority to
make rules, regulations, and

@ North Carolina Department of Transportation
N July 2003

Revised Manual ordinances for use on the State
} : I highways; and includes street
Comlng Soon: and driveway access to State

highways.

http://www.ncleqg.net/gascripts/statutes/
statutelookup.pl?statute=136-18

This Photo by Unknown Author is

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aSPX  iicensed under ccay
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http://flickr.com/photos/delusionalcubsfan/5177119688
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[ ]
@ North Carolina Department of Transportation
N July 2003

Revised Manual
Coming Soon!

4

NCDOT Capacity Analysis Guidelines and CM Updates
Driveway Manual Policy

DRAFT Driveway Manual anticipated to be
released for stakeholder comments in 2023

Driveway Manual will consist of four parts:
Board Policy

Legal Ordinances/
Requirements

Guidance (likely on CMS Website)

Interpretations and
Applications (to be added |
over time) o

http://www.ncleqg.net/gascripts/statutes/

http://connect.ncdot.gov/resources/safety/pages/congestion-management. aSPX iicensed under cc sy

statutelookup.pl?statute=136-18

This Photo by Unknown Author is
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Draft New Analysis Guidelines - Standards ;

® N eW G u id e I i n eS n OW NCDOT 2022 Capacity Analysis Guidelines - Standards
. broken into Standards

Vs NCDOT Capacity Analysis Guidelines
* Standards
NCDOT Congestion Management Section

This document provides standard values (o ensure consistent traffic analysis. Itis an expectation that all analysis
documents shall adhere to the Guidelines, and deviation from these standards requires explanation,
justification, and approval by key NCDOT and local stakeholders before analysis document submittal,
otherwise the analysis document may not be accepted. By reviewing reports, plans, and submittals, the North

. and Best Practices
:
Carolina Department of Transportation (NCDOT) in no way relieves the analyst of possible claims or additional work

¢ N C D O | Ca aC |t
resmtjng from errors or omissions.
- - . 29 Right-of-Way Disposal and C/A Committee
TIA | e 4
‘ u I I — 30 « Approval of new or modified median crossovers
. Executive Summary of Results 3]

is by 3

ORI A W -

Approved Scoping Doc, 32 o State Traffic Engineer or designee for ;
Standards are now T e 4o Deri e
. 0 roject Engineer for active projects
‘ ’T:rafﬁc Counts and TEra;hc B;zaeﬁmssu;yd 35 o Exceptions to the Median Crossover
j DRocee (Ensting. e, Bud) 36 Guideines through the State Highway 1

Existing Lane Figure 37 Design Engineer on active TIP projects r

OfﬁC' al and IN effe ct Existing Trafic Figurs | Base Year Mo Buid . P
(ind. Geowth) Figure

40 « New and modfied interchanges may require
Approved Development | Traffic Adjustments : Interchange Justification/ Modification Reports

41
Traffic Figures and Reroutes) j’% for federal approval
re p aC e S Background (Future No-Build) Traffic Figure 44 Tri A A
‘ Unadjusted Trip 45 o Use ITE TRIP GENERATION MANUAL and
Generation Table 46 HANDBOOK for guidance on trip generation and

Analysis Guidelines) ' 3 Eemefecnis

http://connect.ncdot.qgov/resources/safety/pages/congestion-management.aspx
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ncdot.gov  NCDOT Capacity Analysis Guidelines and CM Updates
Draft New Analysis Guidelines — Best Practices

* New Guidelines now broken into \CDOT DRAFT 2022 Capacity Anaiysis Gudtines-
Standards and Best Practices

- Draft Best Practices on CMS AT ooest proctces
Website for comments will be

NCDOT Congestion Management Section
reVI Sed V—ery SOO n (th an k yo u to - Best Practices for Traffic Impact Analyses Submitted to NCDOT
those who P rovided comments! ) > perentor mer ofthe volumes of ot ofthe b0 e for oy sproachmovement

I Unless the same parking area is intended to be used, for retail developments, trip generation for individual
° T - t - t - D ft B t 11 outparcels should be calculated separately from the remainder of the development.
ra n S I I O n O u S I n g ra e S 12 If the area has been experiencing high growth in recent years, likely due to multiple developments in this
- 13 vicinity. Approved or planned development traffic in this area should be included in background traffic, and this
P t d t 14 should determine if and how much a percent growth factor should also be applied on top of specific approved or
1 raC I Ce S O C u I I I e n 1 planned development traffic. We defer to local authorities for approval of background growth.

Unadjusted daily trips should also be provided in the Trip Generation tables. The Driveway Manual requires daily

This document provides best practices that should be followed for capacity analysis submittals to NCDOT.
Standard values for capacity analysis are provided in a separate document.

" trips be shown without adjustments such as modal splits, pass-by trips, and internal capture rates.

L] L] [ ] 1
* More TIA Guidelines Comin
15 If local data is intended to be used for trip generation, proper justifications should be provided in the TIA. Local
 a—
Soon...

http://connect.ncdot.qgov/resources/safety/pages/congestion-management.aspx
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Draft New Trip Gen. Rate vs. Equation Spreadsheet

New spreadsheet based on i s
ITE Trip Gen. Manual Version *
11 (more mode & setting data)

Draft V10+Supp to be removed :

SOO n NCDOT DRAFT 2022 Rate/Eqn Spreadsheet (TG V1 1)

C G H I K M N
NCDOT Congestion Management Rate vs Equation Spreadsheet - VEHICLE TRII Pag 2
* Per ITE Trip Gener: bRnA F!’r
X sonal passenger vehicte or trock {6oes not incude pedestrian/bike/transit)

strnG I

Draft V11 S pre adsheet has m m m— mmwm Sl
been posted, but will be . = ——
revised

Trip Gen V11 should be used in =
TIAs now, required very soon

http://connect.ncdot.qgov/resources/safety/pages/congestion-management.aspx

BEGIN REQUIRING V11 VERY SOON!
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DRAFT Traffic Impact Analysis Need Screening / Scoping Request DRAFT TIA Scoping Checklist DRAFT TIA Submittal Checklist
TiANeed [FREEIE TR TR AI O TIA T TIA
Screening 1 Scoping } ™" | Submital } Scoping | Submittal ! Submittal
A Traffic Impact Analysis (TIA) may be required for developments based on the site trip generation y—— ) Ploase Select DosiimeniDats:
estimates, site context, or at the discretion of the NCDOT District Engineer. The Applicant or the TIA ProjectName: TTAScoping Date: ProjectName: Previous Name: f sppicasie
Consultant shall submit this form along with the site plan to the District Engineer to determine the TIA [X] TIA Need Screening Forms are Attached. Project Reference #: Decision Date: NCDOT Division'T County: 2 x
need and, ifa TIA s required, initiate the TIA scoping process. Without an approved scope, the TIA B s N —— " . 2 R
1 review may be delayed or suspended until the study is revised to conform to NCDOTs TIA requirements. ' TIA L 4
R ) Mom [ Provide a site plan illustrating site access, intemal and extemal roadways, buildings and land uses. Phone Number. Email
Lro;e:f lame: zrewc:;s Name: if appicatie — Refer to NCDOT’ s Policy on Strest and DrivewavAccess to North Ce $% pages 14 and15 for site plan requisecoerts TIA Scoping Checklist Approval Date: Unadjusted Daily Site Trips:
ocation: ounty: : . N S B
Project Descriptk [ Identify site access. The approved TIA Scoping Checklist is included in this submittal.
New On Road Access Type Driveway Spacing (X LOS D or better is expected at all smdy i ions after d
P = Al 1t B Xisting
Project Contact: Applicant TIA Consultant e ot e Pomlid Mchemionty | Tl Cosrd | Distmes ) Deectn e [X] The study report is sealed by a NC Professional Engineer with expertise in traffic engineering.
CompanyName Access A Please Select Please Select Please Select 55 S5 s S grenig ;
ContaciPérion Access B Conventonal Fullhvmt Sgnd = This study has identified all known deficiencies with and without the proposed development.
Phone Number Access C Roundabout 2Way Stop West [X] This study has identified mitigati o ad 1y date the site trips.
Email ‘Access D RRO AllWay Siop North
Mailing Add rem—— RIROW Leftover Yiad South Explain here if any of the boxes above are unchecked:
ailin ress
¢ Access F Median U-Turn Uncontrolled NE
g " Access G| Please Select Please Select [
Site Plan Prepared By: Site Plan Date: Access H Please Select Please Select SE
See site plan/vicinity map requirements on page 2.
Parcel Size: Acre(s) Anticipated Build-Out Year: Existing Existing Intersection of Access Proposed ivity (If Applicable)
Access Road A Road B Comector# | Road Connected Adiacent D t
4 Weekday Site Trip Generation-Do NOT adjust for mode split, pass-by, internal capture, or diverted trips. = = e e oo Ceetvnes . - X
e = = AV Peak Hour Trips | PM Peak Hour Trigs o Access 1 Please Select | Connector 1 The undersigned affirms that, except for the deviations noted below, the TIA submittal conforms to the
Lud ProposedLandUse |  Size Unit a.'(wma:m e?ypeour e e i | o 303:;9 Access 2 NewSignd | Connector 2| current NCDOT Congestion Management Capacity Analysis Guidelines, Policy on Street and Driveway
e e Access 3 NewRoundabout) Connector 3| Access to North Carolina Highways, and the TIA Scoping Checklist approved by the NCDOT District
A% Soret e Aocess & et Connector 4 Office. The undersigned also acknowledges that the TIA review may be delayed or declined if the
P TTE Equation deviations and justifications are not properly documented.
Pleas Solect LoD [ Additional access clarifications and provisions (e.g., proposed control-of-access or median breaks,
- modifications of existing access, loading/urloading area access, bike/pedestrian accommodation), Deviations and Justifications (e.g.. changes in site plan, development schedule. site trip and off-site trip
4 B e Stect Offée Dat e a ng e > pe 5 estimates, study area, data collection, analysis period and method. Attached separate sheets if needed.)
Please Select Please Select
Please Select Please Select
Please Select Please Select
Please Select Please Select
Please Select Please Select
Total [ Proposed K-12 School Site
5;:);; crl:)eo;u;e:[th:l’c:ai:o:’;; ";:sw Capaciy Analysis Guidelines for acceptable trip calculation methods and data sources. [ NCDOT MSTA School Traffic Calculator for Select School Type shall be used.
O] The estimated site rips meet NCDOT's TIA tip threshold of 3,000 daily wips [ Peak Hour Factors (PHFs) shall be adjusted for new school trips (0.5 PHF by default).
L Oh N & icipal TIA trip threshold ’f ) [ Intemal school circulation analysis is required, and should be submitted in advance or concurrent
e estimated site trips meet the munici tip old of E i
with the TIA submittal.
0 This project is located in a known STIP and! orlocal CIP project # [ Clarify taffic operation plans (e.g. traffic circulation pattem, pedestrian access, drop-off'pick-up
[ This project includes a rezoning request. zone location and configuration, queue storage area and, if applicable, staggered start times).
[ The proposed site access is located within 1,000 feet of an interchange.
4 [ The Applicant requests for a new or modified control-of-access break.
[ The Applicant requests for a new or modified median break.
TIA Consultant’s Signature Print Name Date
Applicant’s Signature Print Name Date (Professional Engineer of TIA Record)
Effective Date: xx/xx/2017 Page 1 of2 Effective Date: xx/xx/2017 Page 1 of 7 Effective Date: xx/xx/2017
.
.
http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx
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Congestion Management Regions

, Triad

High Country

7

LN

2o

s i T St

e

Mike Reese @

Blue Ridge

Metrolina

1

POSTED NOW

Mobility and Safety Division Switchboard
919-814-5000

Capital

5

Eastern/OBX

/ Cape Fear

http://connect.ncdot.qgov/resources/safety/pages/congestion-management.aspx
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» Congestion Management Section and
Policy/Guidelines Updates

» Capacity Analysis 101
» Capacity Analysis 201
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Capacity Analysis Tool Selection Guidance

« Planning-level analysis

— results provide estimates of expected
performance and are useful in informing
the initial feasibility and high-level design
features.

« HCM analysis

— balances operational detail with reasonable
data input needs and analysis resource
requirements.

— may provide insight on additional geometric
design and signal timing details

« Microsimulation analysis

— allows for flexible customization and
configuration of geometry, signal timing,
and other operational parameters.

— provides visualization of traffic patterns and
roadway geometry

Slide Data Courtesy Kittelson & Associates, Inc.

e - ———
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Levels of Planning Analysis from HCM

* High level
— Large analysis area High Level Q‘
— Low detall i
« Medium level vedium Leve
— Focus on a single roadway Low Level
facility, segment, or

Intersection
— Greater detall

* Low level
— Highly focused and highly detailed

4 Slide Data Courtesy Kittelson & Associates, Inc. |
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Levels of Intersection Analysis

Exhibit 59. Analysis options for signalized intersections.

Planning-level Tools

High Level
e.g. CAP-X, Vjust, etc. 83
Singliﬁed vlfc cz:;m‘i Eﬂ %
HCM Analysis Methods ——l -
e.g. HCM, HCS, SynChrO, Medium Level d vﬂnw:famits 54,
ARTVAL, Sidra, etc. HOM + Feld Data |

Microsimulation Low Level Microsimulation |

e.g. TransMod.eIer, VI.SSIM, ——
SimTraffic, etc.

100 Planning and Preliminary Engineering Applications Guide to the Highway Capacity Manual
NCHRP Report 825

Slide Data Courtesy Kittelson & Associates, Inc. 13
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Current CMS Capacity Analysis Tool Versions
As of Sept. 2022 — FOR UPDATES, EMAIL EKGROUNDWATER@NCDOT.GOV

Highway cac“y Manual e CAP-X /| CAP-X NC Synchro plus SimTraffic

US.Deparkment of Tarnspartafion
Federal Highway Administration

~ (apacity Analysis for .
HICHWAY CAPACITY MANUAL Planning of Junctions [

7TH EDITION | A GUIDE FOR MULTIMODAL MOBILITY ANALYSIS
Traffic Simulation Software ’.§
TransModeler

FREEVAL ARTVAL
Apus Freaway traffic. road geomesry: <iana Input arterial road traffic. read geometry,
™ 20Nt0 ,.'“.'. Sy '.,-:,.\:.":,. ‘- signal contral, end work zone information o
Echs T SIDRA INTERSECTION 9
BNy CapacibySaNarE POWERFUL LANE-BASED NETWORK ANALYSIS gty pide Copacty bl ey
Highway Capacity Software SIDRA FREEVAL-NC co Is;;l";’:;o”’

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx
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Current CMS Capacity Analysis Tool Versions ;
As of Sept. 2022 — FOR UPDATES, EMAIL EKGROUNDWATER@NCDOT.GOV

Hihway ca{Pac“y Manual e CAP-X /| CAP-X NC Synchro plus SimTraffic ’

US.Deparkment of Tarnspartafion ‘

Federal Highway Administration

http://capxnc.itredatalab.org/
Alternative CMS Critical Lane Analysis

tool under development Synchro Version 10.3, Build 155, Revision 0
See CMS Website for Updates CMS will not get V. 11 until later in 2022
: (apacity Analysis for y 4 . **SEND FILES In Version 10 FORMAT**
: HIGHWAY CAPACITY MANUAL Planning of Junctions e L S ik - K =S
: — TransModeler 6.0 Build 8145 |, '
See CMS Website :
: TransModel
HCS 2022 (Version 8.1) ransModeler - e ,
HCS™ Sidra Intersection Version 9.0.3.9771 | | http://freeval.org/ || = = )|
: pligHwaY CapaciRSOtiRE € V.8 should no longer be accepted i i ) T mmnaene |
Highway Capacity Software SIDRA FREEVAL-NG co st;rggzom

http://connect.ncdot. qov/resources/safetv/paqes/conqestlon manaqement aspx :

Bl s ol S S S T s v _ -

O



http://capxnc.itredatalab.org/
http://freeval.org/
http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx
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Current CMS Capacity Analysis Tool Versions
As of Sept. 2022 — FOR UPDATES, EMA RO

DWATER@NCDOT.GOV

Highway Capacity Manual

BUT WHAT ABOUT

HIGHWAY CAF

7TH EDITION | A GUIDE FOR MULTIY

Synchro plus SimTraffic

SAFETY?? \

/
N9

YORK ANALYSIS

FREEVAL

HCS™ r

Highway Capacity Software POWE'R‘I:'UL

\

z

ARTVAL

SIDRA

Highway Capacity Software

FREEVAL-NC
http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx

ARTVAL
COMING SOON!
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https://connect.ncdot.gov/resources/safety/Teppl/ TEPPL%20AII%20Documents%20Library/C60 SaFID%20Chart.pdf

NCDOT Capacity Analysis Guidelines and CM Updates

Safest Feasible Intersection Design

(SaFID) for All Crashes based on CMFs

Minor street

Number|
through 2 4 6or8
lanes:
Major street Low AADT: 0 5,000 7,500 10,000 10,000
25,000 and
Number through | Low | High above Any
lanes AADT | AADT High AADT: 5,000 7,500 10,000 15,000 25,000
2 0 7,500 All-way stop | All-way stop n/a n/a n/a n/a n/a
7,500 | 15,000 One-lane One-lane One-lane One-lane n/a n/a n/a
roundabout roundabout roundabout roundabout*
4 10,000 | 15,000 Unsignalized | Unsignalized |Unsignalized RCI| Signalized RCI | Signalized RCI n/a n/a
RCI RCI
15,000 | 20,000 Unsignalized | Unsignalized | Signalized RCI | Signalized RCI | Signalized RCI n/a n/a
RCI RCI
20,000 | 25,000 Unsignalized | Signalized RCI | Signalized RCI | Signalized RCI | Signalized RCI n/a n/a
RCI
25,000 and above Unsignalized | Signalized RCI | Signalized RCI Signalized RCI | Signalized RCI | Median u- n/a
RCI turn
6or8 Any Unsignalized | Signalized RCI | Signalized RCI Signalized RCI | Signalized RClI | Median u- | Median u-
RCI turn turn

* One-lane roundabouts are generally feasible if the combined AADT is less than 25,000. If a one-lane roundabout is infeasible a signal is
the safest feasible design.

S o

rrrrr
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https://connect.ncdot.gov/resources/safety/Teppl/TEPPL%20All%20Documents%20Library/C60_SaFID%20Chart.pdf
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Pedestrian Optimum Feasible Intersection Design (POFID)

NCDOT Capacity Analysis Guidelines and CM Updates

Minor street

NMumber
through 2 4 6or8
lanes:
Major street Low AADT: 0 5,000 7,500 10,000 10,000
Number 25,000 and
. Any
through Low High above

lanes AADT | AADT | High AADT: 5,000 7,500 10,000 15,000 25,000
2 0 7,500 1) AWSC 2) AWSC n/fa n/fa n/fa n/a n/a
7,500 | 15,000 3) Roundabout | 4) Roundabout | 5) Roundabout |6) Roundabout or n/fa n/a n/a

signal

4 10,000 | 15,000 7) TWSC or 8) Bowtie or 9) Bowtie or 10) Bowtie or | 11) Bowtie or nfa n/a

signal MUT MUT MUT MUT
15,000 | 20,000 12 TWSC or 13) Bowtie or 14) Bowtie or 15) Bowtie or 16) Bowtie or nfa nfa

signal MUT MUT MUT MUT
20,000 | 25,000 17) TWSCor 18) Bowtie or 19) Bowtie or 20) Bowtie or | 21) Bowtie or nfa n/a

signal MUT MUT MUT MUT
25,000 and 22) TWSCor 23) Bowtie or 24) Bowtie or 25) Bowtie or | 26) Bowtie or | 27) MUT n/a

above signal MUT MUT MUT MUT

6or8 Any 28) TWSCor 29) Bowtie or 30) Bowtie or 31) Bowtie or | 32) Bowtieor | 33) MUT 34) MUT
signal MUT MUT MUT MUT

https://connect.ncdot.qov/resources/safety/Teppl/TEPPL%20AIl%20Documents%20Library/POFID%20and%20BOFID%20ITEJ%20proofs.pdf
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https://connect.ncdot.gov/resources/safety/Teppl/TEPPL%20All%20Documents%20Library/POFID%20and%20BOFID%20ITEJ%20proofs.pdf
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Bicycle Optimum Feasible Intersection Design (BOFID)

Minor street

Number
through 2 4 bor8
lanes:
Major street Low AADT: 0 5,000 7,500 10,000 10,000
Number 25,000 and
: Any
through Low High above
lanes | AADT | AADT | High AADT: 5,000 7,500 10,000 15,000 25,000
2 0 7,500 1) AWSC 2) AWSC n/a n/a n/a n/fa n/a
7,500 | 15,000 3) Roundabout | 4) Roundabout | 5) Roundabout | 6) Roundabout n/a n/a nfa
or signal

4 10,000 | 15,000 7) Unsignalized 8) Bowtie or 9) Bowtie or 10) Bowtie or | 11) Signalized n/a n/a

RCI or TWSC MUT MUT MUT RCI
15,000 | 20,000 12) Unsignalized | 13) Bowtie or | 14) Bowtie or | 15) Bowtie or | 16) Signalized n/a n/a

RCl or TWSC MUT MUT MUT RCI
20,000 | 25,000 17) Unsignalized | 18) Bowtie or | 19) Bowtie or | 20) Bowtie or | 21) Signalized n/a n/a

RCl or TWSC MUT MUT MUT RCI
25,000 and 22) Unsignalized | 23) Bowtie or | 24) Bowtie or | 25) Bowtie or | 26) Signalized | 27) MUT n/a

above RCI or TWSC MUT MUT MUT RCI

6or8 Any 28) Unsignalized | 29) Signalized | 30) Signalized | 31) Signalized | 32) Signalized | 33) MUT 34) MUT
RCl or TWSC RCI RCI RCI RCI

https://connect.ncdot.qov/resources/safety/Teppl/TEPPL%20AlI%20Documents%20Library/POFID%20and%20BOFID%20ITEJ%20proofs.pdf
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1.

Top 10 Recent Traffic Impact Analysis Concerns...

LACK OF MITIGATION (esp. queue spillback down ramps or across
multiple nodes, inadequate queue reporting); RUN SIMULATION! #*

This Photo by Unknown Author is licensed under CC BY-NC-ND

—_——



https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/

ncdot.gov

5.
6.

NCDOT Capacity Analysis Guidelines and CM Updates

Making Recommendations from
Synchro and SimTraffic

Verify volumes and adherence to NCDOT Capacity
Analysis Guidelines and Driveway Manual Policy

Determine if degradation requires mitigation

Review 95t Queues in Synchro and Max Queues in
SimTraffic, whichever is greater

100" min. turn bay length, 25" increments
Iterate if needed
Include safety considerations!

T ————— ————— - ——— D -— - - -
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Top 10 Recent Traffic Impact Analysis Concerns...

1. LACK OF MITIGATION (esp. queue spillback down ramps or across
multiple nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100' minimum; TIA should identify stem
length) #*

This Photo by Unknown Author is licensed under CC BY-NC-ND



https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/
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NCDOT Capacity Analysis Guidelines and CM Updates

Driveway Stem Length & Circulation

Appropriate internal circulation and adequate stem length are critical to
safety and efficiency.

For any development with an internal roadway network, a required minimum
storage of 100 feet measured from near edge of the right of way before any
crossing or left-turning conflicts are allowed.

= ' F Inadequate
— Driveway
r

Stem Length

g amn )
wia)s Aemanng

Driveway Manual Page 34

y Pl el o . Tp— P > - PT—

P
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Top 10 Recent Traffic Impact Analysis Concerns...

' 1. LACK OF MITIGATION (esp. queue spillback down ramps or across
multiple nodes, inadequate queue reporting); RUN SIMULATION!

2. Inadequate driveway stem (100" minimum; TIA should identify stem length) |

| 3. Not justifying and no prior approval to Analysis Guidelines
deviations #*

This Photo by Unknown Author is licensed under CC BY-NC-ND

—


https://streets.mn/
https://creativecommons.org/licenses/by-nc-nd/3.0/
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Follow NCDOT Capacity Analysis Guidelines

« Use NCDOT Capacity Analysis Guidelines Provided by
Congestion Management, for example...

 Turn Lane Treatment
— No protected-permitted lefts
— Check if protected lefts should be analyzed
— No right turns on red

« Recommended Timing Settings

— Minimum initial green time, yellow time, all-red time, lost time
adjustment, minimum split

* Minimum Cycle Length
— Based on number of phases in the signal
« Use a Peak Hour Factor (phf) of 0.9 except for near schools

where 0.5 to 0.75 is commonly used (check with MSTA or
CMS)
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Top 10 Recent Traffic Impact Analysis Concerns...

LACK OF MITIGATION (esp. queue spillback down ramps or across
multiple nodes, inadequate queue reporting); RUN SIMULATION!

Inadequate driveway stem (100" minimum; TIA should identify stem length) |

Not justifying and no prior approval to Analysis Guidelines deviations

Inadequate corner clearance (50' min/100’ preferred from ends of the
radii) s

This Photo by Unknown Author is licensed under CC BY-NC-ND
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E - 20'MIN.
R - 5'MIN., 30'MAX

G - 50'MIN WHERE PUMP ISLAND
ARE PERPENDICULAR TO /W R
25' MIN WHERE PUMP ISLANDS
ARE PARALLEL TO RIW

W - ONE WAY: 12'MIN., 24" MAX,

1w AV: 20",

“At no time shall the corner
clearance be less than 50 feet
from the point of tangency of
the radius curvature. “

' DESIRAB.

- 50'MIN, 100

Corner Clearance

NCDOT Capacity Analysis Guidelines and CM Updates

g PROPERTY LINE

o

NOTE: ACCESS T0O MAJOR

' MAX,

7

FACILITIES MAY NOT BE
ALLOWED IF SUITABLE
ACCESS IS AVAILABLE TO
OTHER PUBLIC FACILITIES.

CONNECTIVITY TO
ADJACENT PROPERTY
RECOMMENDED.,

PROPERTY LINE

CONNECTIVITY TO
ADJACENT PROPERTY
RECOMMENDED

RETURN MUST BECOME
TANGENT AT OR BEFORE
THIS POINT

-

e st e s e G e e i

Driveway Manual pg. 76

———————————————————————————————~
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Driveway Separation Criteria

 Minimum intersection corner clearance of 100 feet to the proposed
driveway measured from the end of the radius.

—_— s

* On most State maintained routes, the minimum distance between full-
movement driveways into developments that generate high traffic :
volumes should be at least 600 feet.

e State routes with safety, congestion, or operational problems 1,000 feet
or more may be required. :

Poor Offset

D -

Driveway Manual Pages 42,52

SO D N e
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Top 10 Recent Traffic Impact Analysis Concerns...

LACK OF MITIGATION (esp. queue spillback down ramps or across
multiple nodes, inadequate queue reporting); RUN SIMULATION!

Inadequate driveway stem (100" minimum; TIA should identify stem length)

Not justifying and no prior approval to Analysis Guidelines deviations

Inadequate corner clearance (50' min/100’ preferred from ends of the radii)

Resubmittals restart the statutory timeframe clock! Piecemeals!!

This Photo by Unknown Author is licensed under CC BY-NC-ND
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Top 10 Recent Traffic Impact Analysis Concerns...

LACK OF MITIGATION (esp. queue spillback down ramps or across multiple
nodes, inadequate queue reporting); RUN SIMULATION!

Inadequate driveway stem (100" minimum; TIA should identify stem length)
Not justifying and no prior approval to Analysis Guidelines deviations
Inadequate corner clearance (50' min/100’ preferred from ends of the radii)
Resubmittals restart the statutory timeframe clock! Piecemeals!!
No/Inadequate Maximum Walking Distance Figure/Internal Capture! *

This Photo by Unknown Author is licensed under CC BY-NC-ND
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EStlm ate d \,."e h||:| E—Tri p 5‘3 NCHRP 624 Internal Trip Capture Estimation Tool
: i Project Name: SimCap Acres Development Organization: Class
Total Ente“ng E}{ltll"lg Project Location: NCSU Performed By: I. B. Ingunear I | l t e r I | a
1 gu 32 1 58 Scenario Description: Test Date: 24-Sep-15
Analysis Year: 2015 Checked By:
1176 582 504 Analysis Period: P Streel Peak Hour Date:
3 2 ? 1 ?E 1 51 Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)
El Land Use Development Data (For Information Only ) Estimated Vemcle—T@s‘-’ a r e
| TELUCs' | Quantity | Units Total Entering Exiting u
183 119 64 32 158
Retail 820etal T15KSF , 582 594
D Restaurant 932,934 15K3F = 3z2v 176 151
CinemalEntertainment 0
EI Residential 220 = 300DU 183 119 64 X a I I l e
1,876 909 967 Htel : o
All Other Land Uses® 0
R HE R I i 1,878 909 967
Table 2-P: Mode Split and Vehicle Occupancy Estimates
Land Use Entering Trips Exiting Trips
Weh. Occ.t % Transit |% Mon-Motorized Veh. Occ.t % Transit % Mon-Motorized
Office 1.10 0% 0% 1.10 0% 0%
i‘4 H;:;ur AM Pk Hour PM Pk Hour Retal =0 = = EEG o =
wo-Way Restaurant 110 0% 0% T k N f
Land Use BSize Volume Enter Exit Enter Exit CinemalEntertainment 710 0% 0% a e Ote O
Residential 1.10 0% 0% . .
Hotel 110 0% 0% D f I h
Shopping Center 100 Th.8q.Ft. GLA 6791 94 60 312 324 All Other Land Uses® 110 0% 0% e au tS In t |S
Pharmacy / Drugstore with Drive-Thru _
10 Th. Sq. Ft. GFA B8E2 15 11 52 52 Table 3-P: Average Land Use Interchange D\sDtan:TesJFeelWalkmg Distance) ta b I e ( 1 . 1 Ve h .
Fastc FoodiiRestaurant with Drave turm ongin (From) Retail Restaurant Chomataist ['T‘:em Residential
‘ ) 7 Th.Sq.Ft. GFA 3473 176 169 123 114 Ofice 2000 2000 2000 O A d O(y
High Turnover (Sit-Down) Restaurant Retal 4000 CC . n (]
8 Th.S5q.Ft. GFA 1017 48 44 53 37 Restaurant 4000
Drive-in Bank 5 Th.Sq.Ft. GFA 741 35 27 65 €5 Cinema/Entertainment 4000 1 /
Convenience Market with Gascline Pumps Residential t ra n S |t n O n
16 Vehicle Fueling Positions Hotel .
8682 133 133 153 153 m d
Ceneral Office Bui lding Table 4-P: Internal Person-Trip Origin-Destination Matrix* Oto rl Ze )
100 Th.Sg.Ft. GFA 1334 165 23 32 158 origin (From) — e o (o} _ T
Apartments 300 Dwelling Units 1942 30 121 119 64 o = = L . =
Retail " : 0 17 0
Restaurant 5 68 0 3 0
Total Driveway Volume 24862 696 588 Q209 267 CinemalEntertainment 0 0 P 0 0 T k N f D f I
Residential 3 3 1 0 0 a e Ote o e a u t
T & Hotel 0 0 0 0 0 . . .
Table 5-P: Computations Summary W |k g D
T - — g Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use a I n I Sta n Ces I n
Total Ente rnng Exltll"lg Total Entering Exiting Land Use Entering Trips Exiting Trips . )
— . M M All Person-Trips 2063 1,000 1,063 Office 54% 2% h bl (4000 O R
All Person-Trips 2,063 : ; Internal Capture Percentage 7% 6% Retail 2% 13% t IS ta e ~
Internal Capture Percentage 16% 17% 16% = — [ o == I I t d -
External Transit-Trips® 0 0 Residential 15% 10% Ca Cu a e I I I aXI I I I u l I I
z External Non-Motorized Trips] 0 a 0 Hotel NIA NiA . .
External Vehicle-Trips- 1,567 L Al walking distances btw
. . =] ':l n U 'Land Use Codes (LUCs) from Trip Generation Manual, published by the Institute of Transportation Engineers. .
External Transit-Trips “Total estimate for al other land uses at mixed-use development site is not subject to internal trip capturs computations in this estimator. . .
" i i 0 0 0 °Enter trips assuming ne transit or nan-meotorized trips (as assumed in ITE Trip Generation Manual ). G p f I d

E)dernal Nﬂn MUtU rled TrIDS ‘Enter vehicle occupancy assumed in Table 1-P vehicle trips. Ifvehicle occupancy changes for proposed mixed-use project, manual adjustments Ive n a I r O a n
®Vehicle-trips computed using the mode split and vehicle accupancy values provided in Table 2-P
6F’ersun—Tnps
*Indicates computation that has been rounded to the nearest whole number. u S eS )

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 20131
> - - E S e e o - >~ o - -~ T
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Laurel Crossing @&
Apartments »

Supreme Martial/@

Arts,& Fitness (World®;
China House (lw
Chmese S“ \ /£

Existing
Church

i 8
. Walgreens

Reta" Drug'store

I\ﬂ :
'_owald's
FastFrod+$S ™

Goodwillr sy
Thrift store

NCDOT Capacity Analysis Guidelines and CM Updates

Walking Distance
Figure Example

Consider Residential to
Restaurant Walking
Distance...

RULE: 4000’ OR
calculated maximum
walking distances btw.
given pair of land uses

—— - ———

———
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Top 10 Recent Traffic Impact Analysis Concerns...

LACK OF MITIGATION (esp. queue spillback down ramps or across multiple
nodes, inadequate queue reporting); RUN SIMULATION!

Inadequate driveway stem (100" minimum; TIA should identify stem length)
Not justifying and no prior approval to Analysis Guidelines deviations
Inadequate corner clearance (50' min/100’ preferred from ends of the radii)
Resubmittals restart the statutory timeframe clock! Piecemeals!!
No/Inadequate Maximum Walking Distance Figure/Internal Capture!

VSL in Driveway Manual (p. 78) is recommended storge from analysis
(e.g. TIA) needs A & D values added to it! %

This Photo by Unknown Author is licensed under CC BY-NC-ND
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Required storage
from analysis
(e.g., TIA)

20 O BN S

Recommended Treatment for Turn Lanes
Symmetrical Widening
- A o A .
B '_I 1| varioble
Storage D
23 A . Tl K P
| i } L -
_________ T "'..__-F e E e EmEE E E e Tl e E ————
¢ —— v v I N W o v e —— ¢
_________ e TT TN — . R
B 2/3 A J D Voriable Storage - A o
Length #*
L
. Mirimum Desirable Bay Taper
DES";“ SI:"EEIﬂ Fosted Speed Daceleration| Deceleration Length Apprgﬂch 7 Depﬂr'-rure Taper [A)
tmph) tmph) Length (D) | Length (D) (T)
30 £ 25 100’ 150’ 75 A = WSY60 (IF S £ 40 MPH)
35 30 100° 150" 75° A = WS “ (1IF S > 40 I'u'I.F':H}I
40 35 150" 200" 100" 5 = Design Speed
— W = Width of Lateral Shift
45 40 1507 250" 1007
e = Storage length for waiting
50 45 150" I00° 100° vehicles should be calculated
based on the latest version
. . . of the Highway Capacity
95 =0 200 300 150 Marnual or Policy on 3treeft
— ] and Driveway Access to
60 55 250" 575" 200 North Carolina Highways.

Driveway Manual pg. 78

_

————

. _ > T S e
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Top 10 Recent Traffic Impact Analysis Concerns...

LACK OF MITIGATION (esp. queue spillback down ramps or across
multiple nodes, inadequate queue reporting); RUN SIMULATION!

Inadequate driveway stem (100" minimum; TIA should identify stem length)
Not justifying and no prior approval to Analysis Guidelines deviations
Inadequate corner clearance (50' min/100’ preferred from ends of the radii)
Resubmittals restart the statutory timeframe clock! Piecemeals!!
No/Inadequate Maximum Walking Distance Figure/Internal Capture!

VSL in Driveway Manual (p. 78) Is recommended storge from analysis
(e.g. TIA) needs A & D values added to it!

Inappropriate breakdown of land uses or

Improper site plan (outparcels separately, roads
separating sites, BEWARE of insufficient site plans!)

This Photo by Unknown Author is licensed under CC BY-NC-ND
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Top 10 Recent Traffic Impact Analysis Concerns...

LACK OF MITIGATION (esp. queue spillback down ramps or across
multiple nodes, inadequate queue reporting); RUN SIMULATION!

Inadequate driveway stem (100" minimum; TIA should identify stem length)
Not justifying and no prior approval to Analysis Guidelines deviations
Inadequate corner clearance (50' min/100’ preferred from ends of the radii)
Resubmittals restart the statutory timeframe clock! Piecemeals!!
No/Inadequate Maximum Walking Distance Figure/Internal Capture!

VSL in Driveway Manual (p. 78) Is recommended storge from analysis
(e.g. TIA) needs A & D values added to it!

Inappropriate breakdown of land uses or improper
site plan (outparcels separately, roads separating sites)

TIP design year analysis potentially needed 3

This Photo by Unknown Author is licensed under CC BY-NC-ND

——————— — - - — - ——
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TIP Project Coordination

| * Consider TIP project geometry

* Coordinate access points and construction with applicable personnel
from Project Management Unit, Roadway Design, Division, etc.

— Site plan overlay needed

e TIP design year analysis
— Dependent on traffic forecast and zoning changes

* Use TIP volume projections
 Determine if TIA trips included in forecast

https://connect.ncdot.gov/projects/planning/pages/state-transportation-improvement-program.aspx

: Driveway Manual Pages 6-8

o e o e e L b S o L e S e o g e v g
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Top 10 Recent Traffic Impact Analysis Concerns...

LACK OF MITIGATION (esp. queue spillback down ramps or across
multiple nodes, inadequate queue reporting); RUN SIMULATION! #*

Inadequate driveway stem (100" minimum; TIA should identify stem length)
Not justifying and no prior approval to Analysis Guidelines deviations
Inadequate corner clearance (50' min/100’ preferred from ends of the radii)
Resubmittals restart the statutory timeframe clock! Piecemeals!!
No/Inadequate Maximum Walking Distance Figure/Internal Capture!

VSL in Driveway Manual (p. 78) Is recommended storge from analysis
(e.g. TIA) needs A & D values added to it!

Inappropriate breakdown of land uses or improper
site plan (outparcels separately, roads separating sites)

TIP design year analysis potentially needed

Misapplying growth rate (take planned/
approved developments into account!) *

This Photo by Unknown Author is licensed under CC BY-NC-ND
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NCDOT AADT Web Map

M[
solt - NCDOT_AADT_Stations:0110000316
2\

Growth Rate Example

Open in new Map Viewer Modify Map & Sign|

=i o, X | e -
® Share iga Print v | @& Measure |V |Find address or place Q

|

LocationlD 0110000316 fress Ave
COUNTY  BUNCOMBE

RT_CLS 2

ROUTE us 25

Route_ID 20000025011
LOCATION NORTH OF BUSBEE RD

AADT_2002 27000

AADT_2003
AADT_2004 27000
AADT_2005

AADT_2006 29000

Busbee
Husbe

AADT

AADT 2019

AADT_2020 26500

1. Use Maximum
Number of Years

Available (NOTE: Ignore 2020
data per CMS memo due to
COVID)

2. Annual Growth Rate
% Formula:

[(Latter Year AADT /
Earlier Year AADT) A

(1/# of years)] -1

[(29500/27000)(%/16) | — 1
[(1.0926)0-0625) ] -1

0.0055
0.55% Annual Growth Rate

Beware of 1 time jumps in AADT!

rrrrr Sl B 5 Y D S T o o - ™

>
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Access - Introduction: This introductory one-
day class s meant to be 2 comprechensive -

overview 1o conventional and modern site

development and highway access principles 1
discussed in the NCDOT Driveway Access

Manual and associated manuals and policies

g e | NCSU Site Development and

This class s intended to serve as a ;
prerequisite  and  foundation  to the 4
. Y practitioner level class. - '
» * Co-Instructed by Mike Reese
" Class Two: Site Development and Highway
Access - Practitioner: This advanced two-day 4
class and workshop is meant to famibarize 1
engincers, planners, developers, and local O n g eStI 0 n M g I I lt_ an u C
1 authontics with basic to complex highway access principles, traffic analyses, traffic mitigation recommendations, ;

and the driveway permitting processes. including new details on how to develop/review TIAs based on new . .
fopilation, pitics); stmdutls, mnid phidence. Far baat i atlesies ronaits, i 1 rocsmmsmani e Rebraduciory E d wa rd S G ra h am D | St I Ct
level site development and highway access class should have been attended within the last two years.

Course Fee: $100 for Intro. class, $125 for Practiioner class. Classes can be taken separately or concurrently.
Practitioner class bualds on Intro, class matenal. Registration is separate for each course offenng above!

PDHs: Each participant wall receive 7.0 or more Professional Development Hours (PDHs) for the Intro. class and o I n t rO d u Cto r 1 d a an d P raCt I tl O n e r
10.5 or more PDHs for the Practitioner Class which will be noted on his or her training certificate(s)
Intro. Classes *: Practitioner Classes *: || Who should attend:
|| ot s | < S 115 | et v vt e s Level+Wkshp. (1.75 day) Classes
2022 2022 ] [

. o NCDOT Distncs and traffic engmeenng stafl’ )
* Ralcigh: October 19, | o Raleigh:November 2-3, || o 1 5031 government, planning, transpoetation and waffic staff }
2037 W27
$022 A2 ® TIA preparers and site developers ° . B
* AT clacs satipacd 30 be -pereds, bat ey changs 10 calias caly i3 e fetare dopontiag b B pandons e X C as S e S . -
Course Instructors: :
y Mike Reese, PE, CPM is a Congestion Management Chuck Edwards, PE is currently a Distnict Engineer . .
g S * Intro.: October 19 (Raleigh/ITRE '
NCDOT Transportation Mobility 8 Operations for Division 7, e '
and Safecty Division. Mike’s District | responsible for the
CXICNSIVE CXPENIEnce reviewing greater Burlington and Chapel . .
and performing traffic impact Hill arcas, Chuck's extensave o P t t . N b 2 3 R I I I R E g
analyses and traffic studies in ficld expenence within the ra C I I 0 n e r ° Ove I I | e r - a
4 the Traffic Management Unit Division provides a unique
provides insight and clear perspective to those .
expectations when reviewing participating in the workshop. Y B -
. itional classes across in |
1 Online login instructions will be provided by confirmation via e-mail prior to the classes!
For registration, future classes, and complete mformatson visit JA Araini i / or contact - - - - -
D S e https://itre.ncsu.edu/training/highways |
'j Sponsoeed by Institate for Trmspontation Research and Education (ITRE) NC State Umiversity « Centennial Campus « Raleigh, NC N e d v
i *NCDOT employees must register through their tnining coordinators®
5 -
A .

O

http://connect.ncdot.gov/resources/safety/pages/congestion-management.aspx
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Questions?

‘ Mike Reese, P.E., C.P.M.
mikereese@ncdot.gov

NCDOT Congestion Management
Section

O
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