Advancing Roundabout Design with a Fully

Automated,Standards-CompliantWorkflow

ROUNDABOUTS { DESIGN AUTOMATION J




Presentation Outline

This session walks through the current state of roundabout design, identifies the most critical pain points, and introduces an automated workflow that

addresses them head-on.
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Understanding the baseline — how roundabout A deep dive into fastest path, predicted speed, |dentifying the key challenges: time consumption,
design is currently structured from data SSD, ISD, path overlap, signs, markings, and standards compliance, and iterative verification
collection through final plans. landscaping. demands.
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New AutomationWorkflow&T echniques Q &A

Introducing the automated design approach, the main interface, and real- Open discussion and questions from the audience.

time check-and-validate capabillities.



Traditional Design
Workflow

The roundabout design process follows a multi-stage workflow that
starts with traffic and geometric inputs, followed by iterative
performance evaluation (paths, alignment, safety), leading to a

validated concept and final design deliverables.
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Key Design Components

The fastest path is the smoothest, highest-speed path a
vehicle can travel through the roundabout. R1 through R5
radius measurements are extracted from the path for

speed prediction calculations.
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165' from the ICD
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= ==== Right-Turn
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et dimensijons are from face of curb
pline must not cross raised elements

FastestPath

Calculate Predicted S peed

« Use Equations 6-1 and 6-2 provided in NCHRP 672 to convert the R1 through R5 radius
measurements to the actual critical speeds.

V = 3.4415R%38¢1 for e = +0.02
V = 3.4614R"3¢73, for e = —0.02
V = predicted speed, mph
R = radius of curve, ft

e = superelevation, ft/ft

Viipbase
1 P ———
5V (1.47V2)* + 2az3dz3

1.47
V3 = exit speed, mph
Vapbase = V3 Speed predicted based on path radius, mph
V, = circulatory speed for through vehicles predicted based on path radius, mph
@,3= acceleration between the midpoint of V_2 path and the point of interest along
V3 path = 6.9ft/s’

d,3 = distance along the vehicle path between midpoint of ¥, path and point of interest along
V3 path, ft

Predicted speeds are derived from fastest path radii (R1-R5) using
NCHRP 672 equations, linking geometry to operating speeds.



Approach Stopping Sight Distance (SSD)

Evaluate SSD at key locations (yield, crosswalk, circulatory path) to ensure adequate
visibility based on predicted speeds
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Other Components
* VerticalSSD
* | ntersectionSightDistance (IS D)

- PathOverlap

« |SDforLandscaping

Inner
Landscaping
Area

= Clreulating Stream Distancea,
Based on 5-Sec. Critical Gap

Edge of Circulatory Roadway

"Table-Top" Entry

Poor Stopping Sight Distance

d1 = Entering stream
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| gistance{,j based on
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Crosswalk
See Detall T-11A
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Signs and Pavement
Marking

* Roundabout signing and marking are geometry-driven and complex
* Each approach includes yield lines, crosswalks, arrows, and signage
* Placement must consider visibility and driver expectation

* Must comply with MUTCD and state standards

 Geometry changes require full plan updates



Pain Points in Roundabout Design

Despite well-established workflows, roundabout design remains one of the most labor-intensive intersection types to produce. Every leg requires

individual verification, and even minor geometry changes can cascade through multiple deliverables.

Time-Consuming
Process

Manually constructing fastest paths,
calculating sight distances, and producing
sign/marking plans for every leg and
movement is extremely time-intensive,
especially on multi-leg or multi-lane

roundabouts.

Comprehensive
Standards Compliance

Designers must verify fastest path
geometry, path overlapping, Intersection
Sight Distance (ISD), Stopping Sight
Distance (SSD), and other criteria for all legs
simultaneously — a complex, error-prone

manual task.

Continuous Change
Management

Roundabout geometry changes frequently
throughout design development. Every
revision requires re-checking and re-
verifying all dependent calculations and
exhibits, creating a significant quality

control burden.



New Automated Design Workflow

The new automation-based workflow replaces the labor-intensive manual process with a streamlined, integrated approach. Data is loaded
directly from OpenRoads, eliminating redundant data entry. The workflow diagram below illustrates how automation compresses and connects

the traditional multi-phase process into a continuous, real-time feedback loop from initial geometry through final plan deliverables.

CESS Automation Design of Roundabout Workflow
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Main Interface - Roundabout

i

Design File  C:\Working'Roundabout Test.dgn

Central Geometry Information Bicyle Path

Roadway Mame  Roundabout 1 MNumber of Legs Diversion Ramp Clrculatory
. . . . R ]
Main Alignment  RouteS7-Extension Diesign Speed Edge Line — padway

Elia Sidewalk
o . = g z (1T o
Category Urban Multiple-Lane Roundabouts Single Lane Width Central lsland — _
Design Vehicle  WB-67 Truck Apron \Width 9 o / | E”Eide I
pron
: ) Splitler — - \ — Buffer {2' min)
3 Feet Offset from Circulatory Inside ETW Reference for Roundabout Inside ETW : X i '

[[] Is Clockwise direction

3 Feet Offset from Circulatory Outside ETW  Reference for Roundabout Qutside ETW

S i — [J Hands-Free Data Loading: All

Central Location Central lsland Bypass - / Contrasting surface geometry clyle) deSIgn

Island I Truck Apron .
X 232072282 - ) Full Mountable Right Tum (for Design Vehicle) parameters are read directly
B Inscribed Circle Diameter 20.5 |

= 5 AT 1 - Bypass
O © Nonmouriable — Enry from OpenRoads — no manual
Roundabouts Shape

input required.

0 Circle () Ellipse () Peanut () Teardrop () Barbell / Dog Bone

Muttilane Roundabout Case
i) Case 1 — Truck doss not stay in-lane on entry or circulating
Case 2 - Truck stays in-lane on entry , but uses both lanes for circulating

() Case 3 - Trucks in-lane on both entry and circulating

Legs at Roundabout

Roadway Mame Direction Type
-—_

Roundabout E Leg Deflection LT Approach

Roundabout M Leg Deflection LT Approach

Roundabout W Leg Deflection LT Approach

Traffic Analysis Pavement Marking And Signing S50 and 15D Validation Fastest Path Analyze Design Check and Validation




Main Interface

['H-j Edit Roundabout Leg
Deflection LT Approach

Roadway Roundabout 5 Leg
Alignment 5 Leg

[ Station Increases Following Traffic
Leg # 1 ~ Direction 5
Design Speed
Lane Width 14

Entry WWidth

L Total Lanes 1

Entry (PHI) &ngle 184

7.1 Intersection Angle 75

5 Feet Offset from Inside Edge of Pavement
Reference for Entry Inside ETW of Leg 1

b Feet Offset from Outside Edge of Pavement
Reference for Entry Outside ETW of Leg 1

Most Inside Lane Configure  Right-Only

Second Lane Configure MNA

Third Lane Configure MNA

Entry (Yield) Paint 50 feet back from Yield Point

(] Approach \Widening(Optional)
© Adding a Full Lane Upstream
Taper Length Lane Length
() \widening by Entry Flaring
Flare Length
[ Curves on High-Speed Approaches
Moderate Radius Broad Radius

(] Right Turn Bypass Applied
Alignment
() Yield
© Free Flow

Acceleration Length

Entry (FHI) Angle

Taper Length

Splitter Islands
Total Length 6058 Length Before Crosswalk 571.4

Circulatory

Total Lanes 1

Maost Inside Lane Configure  Thru-Right
Second Lane Configure WA

Third Lane Configure WA

Exit
Alignment Sleg
Station Increases Following Traffic

Design Speed 35 o Total Lanes 1

Exit Wfidth 177 Lane Width 14

h Feet Offset from Inside Edge of Pavement
Reference for Exit Inside ETW of leg 1

b Feet Offset from Outside Edge of Pavement
Reference for Exit Outside ETW of leg 1 w

Corner Point 50 feet back from Corner Paint

[ Lane Drop at Multipls Lanes Rate

Crosswalk
‘width Length at Splitter

Crosswalk Applied at Entry
To Yield Point (ff) 343  To Bike Ramp (ft) 11

Crosswalk applied at Bxat
ToYield Point (f) 49.2  To Bike Ramp (ft) 4.7

Bike Ramp
Bike Ramp Applied at Entry

To Yield Point 453 Angle
[] Bike Lane Is Designated

Bike Ramp &Applied at Exit
ToYield Point 53.9  Angle

("] Bike Lane Is Designated

Key Points Summary

-Approach

Paint Name (See Figure Left)

b 1. Lighting Pole Upstream of Entrance
2. Lighting Pole Upstream of Exit
3. 15D End Poirt on Circulatory
4. 1st Contral Marking On Entry Lane 1
5. 1st Control Marking On Entry Lane 2
€. 1st Contral Marking On Entry Lane 3
7. 2nd Control Marking On Entry Lane 1
8. Z2nd Control Marking On Entry Lane 2
9. 2nd Control Marking On Entry Lane 3
10. 3th Control Marking On Entry Lane 1
11. 3th Cortrol Marking On Entry Lane 2
12. 3th Control Marking On Entry Lane 3
13. Directional Signing At Circular (RE-4)
14. Yield Signing on Splitter (R1-2)
15. Yield Signing on Roadside (R1-2)
16. Destination Signing On Exit {D1-1)
17. Crossing Signing At Entry Roadside (W11-2)
18. Crossing Signing On Splitter (W11-2)
19. Crossing Signing At Exit (W11-2)
20. Lane Control Signing At Spliter (R3-8)
21. Lane Control Signing on Roadside (R3-8)
22. Bike Signing At Entry (R3-17)
23 Bilkke Signing at Exit (R3-17)
24, Keep Right Signing on Splitter (R4-7)
25, City Signing At Entry(D1-3d)
26. Circular Intersection Signing (W2-6)
27. Circular Amow Signing Plate At Entry (D1-5)
28. Speed Limit Signing At Exit (R2-1)
29. Route Marker Signing At Exit (M1-4)
30. Lanes Merge Signing At Exit (W5-4)
31. Merge Signing At Exit (W4-8)

X

2320697.06

232064433

232067540

2320597.86

232052033

2320705.53
2320683.95
2320709.49
232063912
232068513
2320656.82
232062482
2320662 62
2320691.72

232062454
2320451.39
2320451.95%
2320451.9%
2320451.95
2320563.52
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Bicyle Path —
Diversion Ramp
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Extension

Central Island —
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Splitter —

Island m ——

Bypass
Istand

Right Turn
Bypass

Circulatory
Roadway

— Sidewalk
QOutside Truck

Apron

Buffer (2' min)

— Contrasting surface
Truck Apron
{for Design Vehicle)

Eniry

Other Key ttems

Curmrent

ltem Name (See Figure Above) Value

Min. Max.
Value Value

Railroad Crossing
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Questions?

Jason Wu, Ph.D. Shenghong Li, P.E., PTOE
Assistant Program ey

Manager/Associate Research (Eounder

Scientist CIESS L

Texas A&M Transportation Email: info@cessllc.com
Institute/Dallas Program Phone: 720-308-0988

Email: J-Wu@tti.tamu.edu

Phone: 972-994-2203
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