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Chapter 43: Horizontal Alignment



Chapter 43 -Summary of Revisions

* Horizontal Alignment Practices
 Minimum Length of Curve
e Broken-Back Curves
 Maximum Deflection without Horizontal Curve
e Revision to Maximum Superelevation Rate for interchanges in Urban Areas

e Clean up Tables
e Elimination of some figures and replaced with Tables

* Horizontal Sightline Offset Revision

e Current Figures and Tables
e NCHRP Report 910

e Superelevation Runoff Changes
* Figures no longer incorporated 2018 AASHTO GB
* Revisions to the distribution of the transition.
* New range for maximum gradient
* New Policy for using minimum superelevation runoff length NS Vel



B
Section 43-2.05 Minimum Length of Curve

A (deg) Minmmum Curve

g

Lf—'ﬂgﬂl {ﬁ} AASHTO since 1954 has not deviated from the following:

=1 100 “For small deflections angles, curves should be sufficiently
] =A=2 200 long to avoid the appearance of a kink. Curves should be
Y = A< at least 500 ft long for a central angle of 5 degrees, and
2<A=3 300 the minimum length should be increased 100 ft for each
JA<4d AD0D 1-degree decrease in the central angle.
4=A=35 300

> 3 Calculated Length
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Presenter
Presentation Notes
How many people use this figure???   There is no documentation to support this figure..  Click  This is the verbage in AASHTO datN. Dakota, Minnesota use the same language.,


.

Maximum Centerline Deflection without a Curve

DESIGN SPEED
MAX. DEFLECTION *
(mph)
25 5° 30
o 30 3° 45'
o
o 35 2° 45
2 40 2° 05
-
45 1° 40"
50 1° 05"
- 55 1° 00"
I 60 0° 55'
o
w
2 65 0° 50
Q
T 70 0° 45
75 0" 45'

Design Speed Maximum Angle
(mph) Without Curve
25 217
30 1°55'
35 138"
40 126"
45 116"
50 1°09
55 103’
60 057
65 053"
70 049’
75 0°46'
80 0°43

* ROUNDED TO NEAREST &

Ohio DOT

Washington State DOT
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Presenter
Presentation Notes
Current policy for urban is 1 degree or less. 0.50 degrees or less for rural.  Several DOTs including Ohio, Washington, Wisconsin, Florida have more relaxed policies than INDOT’s.  These are based on the merge taper formulas : <45 = arctan(60/Vsquared) or arctan(1/V) for 45 mph or greater.  Florida basically has 2 values…one for  high speed and one for low speed


%igure 43-3C Superelevation Rate for Low Speed
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Presenter
Presentation Notes
This figure is being deleting and converting to a table…interpreting this graph is not very accurate compared to calculated values,


Figure 43-3C Superelevation Rate for Low Speed
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Horizontal Sight Distance
(HSD)



Components for Determining HSD

Sight Distance (S) —___

- —

- S i

\ - Sight Obstruction
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Presenter
Presentation Notes
This is the typical view shown in AASHTO…roadway centerline, radius of travel lane centerline, sight line, offset, etc


Hafkis (4], cErdd e of ik ks (1L

1A

&
L=

10

Figure 43-4A-Horizontal Sightline Offset
=:::-=. n M =R;_1—EGE: 28.055 '} (Equation 43-4.1)
'l.__- "-.-_:h"‘-.: -H-\-H-.\_-\-\-\-'-\. -
HKT.E'::-_M"'E:"' ::_ —— Where:
NN AN
) o '—-: e T e M = Middle ordmnate, or distance from the center of the inside travel lane to the
:\'\-?—-‘"" ----'-." —-_-___""_" __ obstruction, fi
EH_‘:"-L. ___.._'---- ___h = : _-.;:E R = Radus of curve, ft
| F— | [
x______-_-- = s I I I S = Stopping sight distance_ ft
) e - - = '- 1
\\R‘u%_ T=4-.] [*| |The Figure 43-4A and Equation 43-4.1, come from the Green Book.
e e e e s e — The Green Book fails to note that both the figure and equation only
o “ai““x - — e - apply directly to horizontal curves that are longer than the stopping
el A I sight distance (S). If the horizontal curve is shorter than the S,
“-L_L,_‘__ the horizontal sightline offset (HSO) needed is always less than the
HSO determined with the above equation or figure.
. . I A NextLevel

Wi odlnain, W, canteeing o nakis bno o obstruction (R
DESIGN CONTROLS FOR STOPPING SIGHT
DISTANCE ON HORIZONTAL CLURVE


Presenter
Presentation Notes
These are from the IDM manual…The formula is called out correctly in the text stating that it is applicable when the length of curve is greater than the SSD.  However the figure is not…and is only applicable when the length of curve is greater than the SSD


Existing Figure 43-4C

r'e Center of Ingdda Lane

EXAMPLE:

Glven:

.............
e

Problem:;

Solurtion:

Shaded area should be- l'
free of sight abstructions.

M = Horizankal Sight Lire Offset {ft)
5= Stoppng Sight Distance (ft)
& = Radius of Curve (ft]

Desin Speed = 55 mph, £ = 1000 ft
Determing the horzomtal clearance requirements for the horizontal curve,

Lse the equation for horgontal clearanze (L = %) to abtain

H = .E‘[i -cos (28855 5ﬂ

H = 1000 [1-ms|' 33-?3‘;95 :] - 30.5 ft

NOTE: This hgure also dlustrates the horizontal de2rande raqurements for the
entering and exiting portion of the horizontz| curve,
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Presenter
Presentation Notes
This figure is used in the Illinois, Connecticut, Mississippi DOT design manuals…there may be others…however there is no documentation and not supported by AASHTO.  In the other DOT manuals there is a companion figure


Companion Figure not Included in IDM

L =600
- T Cepter of Inside Travel Lane
d—-P-T_.._ e T

shoded Area Should be _\
Free of Sight Obstructions

ForL>S
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Presenter
Presentation Notes
This figure is in the manuals of the forementioned DOTs…however it did not make it into INDOTs,…Again there is no documentation anywhere to support this schematic.


Horizontal Sightline Offset

NextLevel
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From NCHRP Report No. 910, Design Guidelines for Horizontal Sightline Offsets, 2019


Presenter
Presentation Notes
(See print out) This figure is from the NCHRP Report 910, Design Guidelines for Horizontal Sightline Offsets, 2019.  This clearly provides what the sight line envelopes should be for each scenario.


Superelevation Runoff


Presenter
Presentation Notes
The revisions to the superelevation section are quite significant…and several consultants have already been advised to implement these changes into their design.  


Superelevation Runoff

The 2001 AASHTO revised the methodology for superelevation based on the
NCHRP Report 439, Superelevation Distribution Methods and Transition Designs,
2000:

In summary:

e Stated theoretically “that values for the proportion of runoff length on the
tangent in the range of 70 to 90 percent offer the best operating conditions”.
This was to reduce the effects lateral acceleration.

* Added table to determine the portion of runoff length on tangent based on
speed and number of lanes.

* Introduced the bw factor to determine minimum runoff lengths...which
significantly reduce runoff lengths depending on the number of rotated lanes.

NextLevel
|||||||


Presenter
Presentation Notes
Being a conspiracy enthusiast…


Superelevation Runoff

Edze-of-
Desizn Speed | Egquivalent Travelway Slope Vv MNumber of Lanes Rotated
(mph) Max RS | Relame to Cemteriins (mph) 1 15 | 20125 | 3or3s
T I e 15-45 | 80% 85% 00% 00%
N 135 0.74 50-70 70% T5% 80% 85%
25 143 0.70
‘2 ﬁ;’ Egﬁ PORTION OF SUPERELEVATION RUNOFF ON TANGENT, %
Ty 172 0.8
45 185 034 Figure 43-3F
3 20 (.50
35 13 047
i xl 045
(] 2133 043
0 15 0.40
10
G om—
el T

EELATIVE LONGITUDINAL SLOPES
{Two-Lane Roadway)

Figure 43-1E
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Presenter
Presentation Notes
These are the existing table in the manual. The relative longitudinal slopes chart has been in AASHTO for several iterations.  Figure 43-3F was brought from the revisions of the 2001 AASHTO.


Superelevation Runoff

In the 2018 AASHTO GB, based on NCHRP Report No. 774, Superelevation Criteria
for Sharp Horizontal Curves on Steep Grades, 2013, the superelevation transition
runoff distribution was revised again.

* |t was found that “placing too great a proportion of the runoff length on the
approach tangent develops excessive superelevation prior to the PC and results
in negative side friction through much of the transition. With negative side
friction, drivers are required to correctively steer uphill against the developing
superelevation in order to maintain position in their lane.”

* To achieve a balance between the lateral acceleration and negative side friction,
it was proposed to place 50 to 80 percent of the runoff on the tangent. Most
agencies are using 67%.

NextLevel
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Figures no Longer in the 2018 AASH

O

Edze-of-
Desizn Speed | Egquivalent Travelway Slope Vv MNumber of Lanes Rotated
(mph) Max RS | Relame to Cemteriins (mph) 1 15 | 20125 | 3or3s
T I e 15-45 | 80% 85% 00% 00%
N 135 0.74 50-70 70% T5% 80% 85%
25 143 0.70
‘2 ﬁ;’ Egﬁ PORTION OF SUPERELEVATION RUNOFF ON TANGENT, %
Ty 172 0.8
45 185 034 Figure 43-3F
3 20 (.50
35 13 047
i xl 045
(] 2133 043
0 15 0.40
10
G om—
el T

EELATIVE LONGITUDINAL SLOPES
{Two-Lane Roadway)

Figure 43-1E
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Presenter
Presentation Notes
Figure 


Superelevation Runoff

INDOT Proposed Policy:

* The 2018 AASHTO eliminated the table gradients that had been in previous
Green Books and defers to the text in the Chapter which mirrors the values from
50 mph and lower, however it capped the maximum gradient at 0.50% for 50
mph and greater.

* INDOT is proposing that the 67% of the runoff length to be on the tangent.

* Due to the fact that INDOT facilities are consider a higher type facilities, the
maximum gradient has been raised for speeds greater than 50 mph, and that
the distribution on the tangent is reduced, the adjustment factor table has been
revised such that bw= 1 for INDOT facilities.

NextLevel
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ables

B
Superelevation Runoff - Revised

Adjustment Factor, b, _ ) ) ) )
Deslgn Speed | Equivalent Maximum | Maximum Relative Gradient
(mph) Relatlve Slope ( RS) G = RS x 100%
Number
of Lanes, Interstates, Freeways e
Rotated and Ramps 15 1:128 0.78
20 12135 0.74
1 1.00 1,00 25 1:143 0.70
1.5 1.00 0,83 30 1:152 0.66
2 1.00 0.75 35 1:161 0.62
2.5 1,00 0,70 40 1:172 0.58
3 1.00 0.67 45 1:185 0.5
3.5 1.00 0.64

Adjustment Factor for Number of Lanes Rotated

Maximum Relative Slopes and Gradients

NextLevel
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Presenter
Presentation Notes
These are the revised tables.


Superelevation Runoff

Concerns with using the bw factor <1 are due to the fact that it reduces the actual
gradient substantially. See below:

Assume Design speed 70 mph, and rotating 3-lanes with an e = 8%.
Percent of the runoff on the tangent from Figure 43-3F is 85%.
Gr is the resultant gradient for the calculated runoff length.

wneg(b,,)

V 70 Lr Lr x 0.85 Gr DS (mph) L, = G
bw  0.67 386 328 0.75 <20

" = wneg

W 12 Lr Lr x 0.67 Gr —

e  8.00% 386 259 0.75 <20 G

G 0.50%

L L x 0.67 Gr

576 386 0.5 250

IIIIIII


Presenter
Presentation Notes
In using a bw factor of 0.67 to 1.  The length of transition on the tangent is very close in length to what the existing  method is.  However the resultant G value is significantly less using the existing method vs the proposed.


B
Superelevation Runoff-

Design Speed

15

20

25

30

35

40

45

0.78

0.74

0.70

0.66

0.62

0.58

0.54

0.50

he effects of bw on G

1.5(0.83)
Gr Vv
0.94 <15
0.89 <15
0.84 <15
0.80 <15
0.75 19
0.70 25
0.65 31
0.60 37

Number of Lanes Rotated

2(0.75)

Gr Vv
1.04 <15
0.99 <15
0.93 <15
0.88 <15
0.83 <15
0.77 16
0.72 23
0.67 29

2.5(0.70)
Gr \Yj
1.11 <15
1.06 <15
1.00 <15
0.94 <15
0.89 <15
0.83 <15
0.77 16
0.71 24

3(0.67)

Gr Vv
1.16 <15
1.10 <15
1.04 <15
0.99 <15
0.93 <15
0.87 <15
0.81 <15
0.75 19
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Presenter
Presentation Notes
Explain table Comparing all speed ranges with the bw factors.  The bw factors are in parenthesis. Why is a 2-lane roadway held to a higher threshold than a multi-lane freeway???


B
Superelevation Runoff

e 2.15 v?
100 1+Ptangent gR

Ptangent - Proportion of the maximum superelevation attained at the PC of the horizontal
curve.

e — superelevation at PC

When designing for above minimum radius curves for specific design speeds,

the curve-radius/design-superelevation-rate combinations may produce margins
of safety against skidding or rollover that are lower on the approach tangent than
within the limits of the horizontal curve. The above formula checks this condition.
If condition is not met the designer should reduce the proportion of the
maximum superelevation attained at the PC.

NextLevel
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Presenter
Presentation Notes
AASHTO provides an equation to check if the length transition is not compromising the safety of the facility.  If the numbers work , the transition is good…if not adjust the length of the transition.  I have ran some numbers on my own found when the e max is greater than 8% there are issues.


Chapter 46 At Grade Intersections



Restricted Crossing U-Turns (RCUT)



Restricted Crossing U-Turn (RCUT)

Three Types of RCUT Intersections
 Signalized
* Stop Control
* Yield Control

Advantages:
e Total conflicts reduced from a conventional intersection from 32 to 18.

e |deal for high speed rural median divided facilities
* Reduces conflicts for pedestrians
* Reduces crashes
* Low cost
Disadvantages:
e Longer travel distance for crossing minor road traffic.
e Longer pedestrian travel

NextLevel
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Restricted Crossing U-Turn (RCUT)

+ Cross street through traffic turns right
« Cross stree left turn traffic moves through

<&
—ry
—)
; \ r Srop ¢ S
Arterial traffic no different than .
must turn right through traff makes a

U-turn in the wide median

Characteristics of a RCUT intersection with stop control.
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Design Elements

* The recommended design speed for RCUT intersections in rural areas is 60 mph.
* The length of all auxiliary turn lanes should be in compliance with Figure 46-4D.
* Minimum median width for a U-Turn with out a loon is 60 feet.

* The islands in the intersection and the approaches must be offset at least the
width of the adjacent shoulders.

e All islands must be traversable for emergency vehicles.

* The median U-turn must be offset a minimum of 75 feet from the beginning of
the taper of the left turn lane.

NextLevel
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Design Elements -continued

* Design Vehicles for rural area should be a WB-67. In urban areas use a WB-40.

* Lane widths should be 12 feet. 11 feet may be considered if lane widening is
not possible.

e Usable shoulder on loons should be 5 feet, 4 feet paved.

e Exclusive U-turn lanes for median u-turn crossovers should have a minimum
length of 250 feet with a 100 feet taper. No drives should be with in 100 feet of
the entrance of said turn lane to avoid merging issues.

* Spacings between the J-turn intersection and the median U-turn less than 500
feet in an urban area or greater than 800 feet in a rural area will need approval
from the INDOT District Traffic Engineer.

* Intersection sight distance for the J-turn intersection, both approaches and both
MUT crossovers must be in compliance with IDM Sections 46-10 and 46-14.

NextLevel
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RCUT Layout

800-ft Rural (max.), 500 ft Urban (min.)
Length of Auxiliary Lanes Lt. & Rt. 75-ft*
Comply with Figure 46-4D (min.)
5 5
— = /// e )) <60-ft
? Truck Loon
I A . / E] ] Required

100-ft 250-ft (min.)
Design Vehicles:
Rural: WB-67
Urban: WB-40 * Left—Turn Auxiliary Lane Only

Design Speed: Rural - 60 mph NextLevel
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IIJ _

urn” Intersection

*Match Shoulder Offset
(2-ft. Min.)

“W” Minimum Width of
Island is 6-ft.

NextLevel
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Truck Loon Layout

150' | 75 500

l— M — h |
miz— M32 Tl Remy, [
e e == A
Qi Vst B
= e . Shoulder ——}
‘ Shoulder B ¥=30" single lane
150 250" Minimum ¥=36' dual lane
— G5 50 S " -
4" Paved Shoulder —, | | | 4 Concrete Island ——
— = T
b 12 ' 4' Paved Shoulder
——— g —

4' Paved Shaulder g

—= 4' Paved Shoulder — g

b ™ 10" Paved Shoulder
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ROUNDABOUTS



Roundabout Section Review

* Roundabouts are a Traffic Calming intersection treatment.

* Reduces point of conflicts and provides more efficient traffic
flow.

 Accommodates pedestrian and bicycle users.
e Reduces the severity of crashes.
* Expensive intersection treatment.

* INDOT experience in review of some RABs:
* High exit speeds
* Too many circulating lanes and unwarranted use of bypass
lanes.
* High Level of Service at Horizon year analysis

_ _ N,NextLevel
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RAB Operational Analysis Parameters

Model Settings Dialog

Model Parameters Tab — Use the

E= MODEL SETTINGS - Shel

Cpbow | Mooe Permmeters  Com | el & Emueoes

Passenger Car Couivalents

following settings for the Delay =T R
and Queue parameters (if the vyl 12 pavm
ey et a0 .

recommended parameters for

the Roundabouts dialog where
followed, these parameters
should already be unchecked):

Gueue Dlockage

M Piobanity of Bl age (11

Delay and Cueue

Enrisde Gimomers: Celny
HCM Detmy Pomus

Exclude Geometry Delay:

uncheck Downstream Short Lane
Warrum Domnshiues (Ansetaon Selic 20 %
* HCM Delay Formula: Mewrum Dosnsresm wisnse 1o
Dimtanae for Full Lane Liblaatior LY
uncheck ots s P et 12

MOE: Unlike other intersection control types, the MOE for
roundabouts is not primarily LOS, Instead, it is a mix of MOEs, For
operational modeling, first ensure each lane group generates no more
than about 0.85 - 0.9 v/c with reasonable queues given local
conditions (keeping in mind RAB queues are moving queues, which
are not perceived by drivers to be as negative as signal queues).
MOE's in order of importance are v/c, percent stopped, gueues, and
then LOS. Ensure that you conduct sensitivity analysis by adjusting
volumes and geometrics. If v/c == 0.9, consider microsimulation and
closely examine volumes, In addition, 20 year analyses need not
consider queues and the Peak Flow Factor should be set to 1.0.

Network Function: The network function allows a user to evaluate
how multiple, closely spaced intersections will interact. The control
types can be any combination of roundabout, signal, two way stop
control, and pedestrian midblock crossing, Sidra is a good tool for
evaluating closely spaced intersections containing one or more
roundabouts if it is determined that micorsimulation is not warranted
(based on the complexity of the project, scope, or budget). Although
for Sidra version 6.1, WSDOT does not recommend using Sidra to
produce MOE’s for intersection control types other than
roundabouts,

'7’ ‘g:;:::‘g\ta‘:‘t itfa'lt':ansportation

WSDOT Sidra
Policy Settings

This Brochure provides a reference guide for WSDOT policy settings needed to
complete an analysis of roundabouts using Sidra 6 and 7 or WSDOT projects
or projects affecting state owned or state interest facilities. Any
adjustments to either the settings or Sidra defaults (remaining parameters
not discussed in this Brochure) should be documented in a Method and
Assumptions type document.

If you have questions about
the content in this Brochure,
please contact:

The latest version of this Brochure
is located on the WSDOT Traffic
Analysis website

Doug McClanahan
WSDOT HQ Traffic
360-705-7984

meclando@wsdot.wa. EM%MMMMMM
gov Traffic/Analysis/).

April 2018

Lane G / TT— Roundabouts Dialog ==
ne Geometry = — el
/ —— Roundabout Data Tab— Usethe -
Lane Configuraty R _following settings:
theroundabo:yﬂ I‘7IR5 - “"“Hlajj - |
already exists f(T,o “""Eo,- L“i"l",‘ ! su;lge
drawing availa N A{:DL“A m 18-20,
following Lan'/ -‘U.}‘SISPR 2a
i OCEDURy AD’ —110'
s Singl "' Epecific
oo e
[

o At Factor: 1.1

- | hyear and 1.0

minir
'

year. =

/
/
/

hes Dialog

/
/= Use the following settings for the General Options

fl of Service Method: Delay (HCM 2000)
/

|
I
ﬁ‘ 7.0

JLevel of Servee Meod

Defay & Degree of Saturation (SIDR; *
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RAB Design Parameters

Entry
Geometrlc Parameter
Single-Lane Twao=Lare Three=-Lane
Entry Width (ft) 14=18 24=30 36-45

Effectlve Flare Lenath 150" to 300, |f requlred for capacity
Entry Radlus (ft) 50100 25100 65100
Entry Angle @ 20" to 40°

Clrculatory Roadway 16-30* 2837 47-48

Width (ft)

Typlcal Inscribed Circle Service Volume MaxImum
Roundabout D""p Comblned (VPH) DeslgnYear Entry
eslgn Dlameter Range™*
Conflguration v for All AADT Speed
ehicle (feet)
Approaches (mph)
Mini SU-30 45 to 90 <1,000 <10,000 15
BUS-40 90-150
WB-50 105-150 < 2,000 < 25,000 20
WB-67 130-180
Shngle-Lane
INDOT 150%*
(MInlmum)
WB-50 150-220 25-urban
WB-67 165-220 < 4,000 25,000 < 45,000 30-rural
Multi-Lane
(2-Lanes) INDOT 180#*
(MInlmum)
Multi-Lane WB-50 200-250
(3-Lanes) WB-67 220-300 < 7,000 < 60,000 25

* Assumes 90° angles between entrles and no more than four legs.

** INDOT approval required for smaller Inscrlbed Dlameters

* Max. 1.2 x widest entry approach width, INCOT minlmum width s 20 ft

Deslan Value Ranages

NextLevel
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Presenter
Presentation Notes
Ohio has minimum 150/180  Oregon has 180/200…Plan to update the RAB checklist when the Chapter becomes available.


Conflict Points in Intersections

\ - ‘ J
iy, " e ..-' 3 o
"'\-\.“' -".
== Conflict " r & & Cornerpentces
poamts ! L] i FiAras
1 I & b
J

Divergercs
Pioiris

Conventional Intersection Single Lane RAB 2-Lane RAB

IIIIIII


https://www.google.com/imgres?imgurl=x-raw-image:///a80470eefd970cfd5b3e5e9c195510a9885b7cff22374db4e59f6394cb0f540b&imgrefurl=https://pdfs.semanticscholar.org/19ff/a5f0d0be7b5417bdb20167cbd279b892f917.pdf&tbnid=_QyX_e5wBKiBKM&vet=10CB0QMyieA2oXChMIsMjVl5j55QIVAAAAAB0AAAAAEAU..i&docid=19ACohD-Ub6VMM&w=475&h=442&q=multi-lane%20roundabout%20with%20bypass%20lane'&hl=en-US&ved=0CB0QMyieA2oXChMIsMjVl5j55QIVAAAAAB0AAAAAEAU
https://www.google.com/imgres?imgurl=x-raw-image:///a80470eefd970cfd5b3e5e9c195510a9885b7cff22374db4e59f6394cb0f540b&imgrefurl=https://pdfs.semanticscholar.org/19ff/a5f0d0be7b5417bdb20167cbd279b892f917.pdf&tbnid=_QyX_e5wBKiBKM&vet=10CB0QMyieA2oXChMIsMjVl5j55QIVAAAAAB0AAAAAEAU..i&docid=19ACohD-Ub6VMM&w=475&h=442&q=multi-lane%20roundabout%20with%20bypass%20lane'&hl=en-US&ved=0CB0QMyieA2oXChMIsMjVl5j55QIVAAAAAB0AAAAAEAU

Fastest Path Criteria

Radiuz Description Range of apeeds

The minimum radius on the
fastest through path prior to singlz-Lane  Z0-25 mph*
the yvield me. This is not e | MultiHane 25-30 mph™
same as Enbry Eacius,

Entry Path Radius, Ry

The minimum radius an the
Circulating Path Radius, R; | fastest through path in the 15 - 10 raph
et

The minimum radius on the Rz + Accalaration over e

Exit Path Radius, Rs fastest path into the axit. path to the exit crosswalk*

The minimum radius on the
Laft Turn Path Radius, R4 path of the conflicting left 10 - 20 mph
wm maovement.

The minimum radius on the
Right Turn Path Radius, R= | fastest path of a right turning | 15 = 20 mph
wehicle,

*If sufficient numbers of pedesirians are prasant, the
desired values of fastest path should ba lowear.
Fy=Ri:<Hz, where Ri<R3, and R1=Rs



Calculating V3, Exit Speed

v . Fﬂp.‘msa _ff
;=min{ 1 - ’ / R3.v3
a7 1-.-"I (1.47V;)* + 2agqd,, ;{f é} " Exit Radius,
i T .
o 2 =4 /
| %
Circulating Radius, Speed
where: — \ :‘x [
Vs = exit speed. mph; WS

Vipsase = V3 speed predicted based on path radius, mph:

2 = circulatory speed for throngh velicles predicted based on path radivs, mph;
a1z = acceleration between the midpoint of I path and the point of interest along /3 path = 6.9

ﬂ.-"E-E', and NextLevel
a1z = distance along the vehicle path between mudpoint of I path and point of mterest along /5

path, fi.



Yielding Approach

Non-yielding Approach

Dy = {14680V, e vt W L )
e = {l-ﬂjt‘l‘;“m ]{ﬂ' ]'
where!

50

—7 ,

D; = length of entering leg of sight distance trlangle, ft

;= length of clrculating leg of sight distance, ft Typical RAB Configuration
Vigpr= dislgn spead of conflicing mowement, miph

t .= critlcal headway for entering the major road, 5, equalto 5,05

for unwlelding approaches fram the |

f=6.5%

Two confllcting trafflc streams should be checked at each entry:

Entering Stream, which |5 composed from Immedlate upstream entry, The speed for this
movement can be approximated by taking the average of the theoretcal entedng (R 1) speed

1,

and the clroulating speed (R ;) spead,

Circudating Stream, which |s composed of vehicles that enter the roundabaut prior to the
Immedlate upstream entry, This speed can be approximated by taking the speed of the left turning

vehlcles (path with radlus R4 ).

Intersection Sight Distance

R

e—7 ,

Tear Drop

NextLevel
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Common Design Flaws

Common Design Flaws

o B~ W N -

. Splitter curb offset
. Width of approaches are wider than circulating roadway (Single lane RAB)
. Exit speed ( V3) calculated incorrectly...high exit speeds

. Entry angle < than 20 degrees

. Approach alignment is right of center of RAB

~_

I| Otsat 1.6 R (05 m)
|

=11 (0.9 m) ——

Oftaet 31t (1 m)—

Ro=3 (1 m)

Ciftaat 3t (1 m)
down fo 1 ft {3 m)

— A =1 {0.8m)

N, NextLevel
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OS-OW Vehicles

OS-OW Vehicles need to be considered on
State Routes.

* |Inscribed diameter, curb height on center islands
and truck apron widths should be carefully
evaluated if OS-OW vehicles are present. A paper
titled “Low-Clearance Truck’s Vertical Clearance
Requirements of Roundabouts”, by Godavarthey and
Russell is a good resource for design considerations
for OS-OW vehicles.

* Some low-boy trailers and large towing vehicles have
issues with curb height higher than 3 inches.

* |n summary the paper suggests that the maximum
curb height on truck apron for single lane RABs
should be no more than 2 inches, for multilane no
more than 3 inches.

NextLevel
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Roundabout Design Criteria Summary

e For INDOT Facilities:

* Minimum Inscribed Diameter:

e Single lane: 150-ft

e Multilane (2-lane): 180-ft
* Minimum Circulating Roadway Width: 20-feet
* Minimum Truck Apron Width: 12-feet.

e General Design Criteria:

e Exit Speeds no higher than 30 mph (25 mph in school zones) at crosswalks locations.

e R3, th6e ,%(it radius is to be located /ntothe exit as stated in the NCHRP Report 672 on
page 6-53.
The Fastest Path Hierarchy is: R1>R2<R3, where R1<R3 and R1>R4.
Speﬁd consistency between the R1, R2, R3, R4 and R5 components is a maximum of 12
mph.
Time gap for ISD for approaches with yielding traffic to the left tep=5 seconds.

Time gap for ISD for approaches with non-yielding traffic (Tear Drop Roundabout)
teap = 6.5 seconds. NextLevel

INDIANA



Disclaimer: The Items discussed in this
presentation are currently under review
and are subject to change.

Questions?

Contact Information:
Mark Orton Standards and Policy Division
morton@indot.in.gov

NextLevel
|||||||
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