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OVERVIEW

As an extension of TxDOT’s Roadway Design Manual Chapter 14,
this aid provides designers with instructions for the development
of a performance checks package for roundabouts. A complete
performance checks package includes:

Series 1: Overview and Horizontal Design Diagrams
Series 2: Geometric Design Speed Diagrams
Series 3: Truck Swept Path Diagrams

Series 4: Stopping Sight Distance, Intersection Sight
Distance, and View Angle Diagrams

Series 5: Ancillary Elements Diagrams

A complete performance checks package is required to validate
the horizontal and vertical geometry of a roundabout. These
checks should be performed prior to the schematic design
submittal and updated at major milestones throughout the life of
a project.
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SERIES 1:

The overview and horizontal performance checks should include a series of
measurements outlined in the Roadway Design Manual Chapter 14. In addition
to those, for multilane roundabouts a measurement of the entering and exiting
tangents should be shown to check for issues arising from path overlap.

HH CHECKING FOR PATH OVERLAP ON MULTILANE
ROUNDABOUTS

On multilane roundabouts the potential for path overlap arises. This occurs when
the natural path of a vehicle does not align with the correct circulatory lane. An
example of path overlap is show in Figure 1.

To check for path overlap, the designer should draw a line using the tangent snap
from the entering radius to the circulating radius and from the circulating radius to
the exit radius. The entry tangent should be 30 to 50-feet in length while the exit
tangent should be 40 to 60-feet in length. As shown in Figure 2 for a buffered
roundabout the path overlap should be checked from the center of the entry or
exit lanes as applicable.

In this case an offset was used to find the center point of the lanes and a line

was drawn tangent to Point A and Point B and then the length of this line was
then measured and labeled. The process was repeated to draw line segment
C-D. Figure 3 shows an example roundabout with no path overlap where the
vehicles are directed into the correct circulating lanes upon entry. The larger radius
transitioning into a smaller radius helps to align the vehicles.

Figure 4 provides a method for avoiding path overlap. Path overlap can typically
be avoided if there is approximately 5-feet between the central island curb and the
extension of the splitter island curb, with the radius of that curve extension in the
range of 75 to 100-feet. Another way to avoid path overlap is to add raised lane
dividers to physically separate vehicles, see the TXDOT Roadway Design Manual
Sections 14.4.6.4 and 14.4.6.5 for further discussion of raised lane dividers.

OVERVIEW AND HORIZONTAL DESIGN
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» FIGURE 1 - Path Overlap

» FIGURE 4 - Avoiding Path Overlap

Innovative Intersection Design Aids - Roundabout Performance Checks | 4




- gy
SERIES 2: GEOMETRIC DESIGN SPEEDS

The geometric design speeds of a roundabout are measured by drawing the fastest path through the roundabout. The geometric speed path spline represents the
path of a vehicle traveling at the maximum theoretical speed through the roundabout. This is a key measure of the safety of a roundabout. The steps for drawing the

geometric speed path splines are outlined below.

/( CREATING FASTEST PATHS IN OPENROADS
An example of standard offsets needed to draw the fastest paths are shown in

Step 1: Create Offsets
The offsets are created using the copy parallel tool in the manipulate toolbox,

Figure 6.
ﬂ An offset of 165-feet from the yield line/Inscribed Circle Diameter (ICD).

shown in Figure 5, in Openroads (ORD).
J& Copy Parallel = x
) 00 i
:] :] {:/ .ﬁq sy 00
S R S A i @ A 5-foot offset from the central island face of curb.
Move Copy Rotate — : @ A 5-foot offset from the face of curb of the splitter islands.
o = i = e A 5-foot offset from the outside face of curb at the entries and exits.
Distance; | 5.000 oo
Manipulate ' o A e @ A 3-foot offset from pavement markjngs where there is a‘F least 2-feet of Ipaved
 FIGURE 5 - C Parallel b o shoulder beyond the painted edge line when on the outside of the lane, if less
- opy Fardle Gt B than 2-feet use a 5-foot offset from the edge of pavement.

H
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» FIGURE 6 - Typical Offsets for a Single-Lane Roundabout
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Step 2: Draw the Spline The sequence for drawing the Thru spline is outlined below and displayed in
Figure 8:

@ Choose Points A, B, and C along the first offset that is either 5-feet from the
face of curb of the splitter island or 3-feet from the pavement marking if the
splitter island does not extend to the 165-foot offset. Point C should be at the
intersection of the 165-foot ICD offset and the 5-foot offset from the inside face
of curb while Points A and B are drawn at approximately 50-foot intervals from
Point C along the offset line.

Once the offsets have been defined as in Step 1, the next step is to draw the
spline. The spline represents the natural path of the center of a passenger car

as it travels as quickly as possible through the roundabout. It is drawn using the
B-spline by Points tool found in the placement toolbox, see Figure 7. The Method
for drawing the spline should be by Control Points, the Input By should be Points,
the Closure should be Open to draw a line rather than a shape, and the Order, or
minimum number of points, should be 4.

@ Place Point D at the 5-foot offset from face of curb at the entry.

/ / _/ Or+- %~ O & Bespline by Points  — » @ Place Point E at the 5-foot offset from the central island face of curb.
5] - /\ - o) .
Place  Place _ArC_ B A - Move @ @ Place Point F at the 5-foot offset from the face of curb at the exit.
Ao Method: | Control Points * ) ) .
Placeme] A/ B-spline by Points | o T ' @ Place Point G at the intersection of the 3-foot offset from the pavement
134 B.spiine by Tangents, PPUEEY: | °"-‘Ft5': 2o ra_wj marking or the 5-foot offset from splitter island face of curb and the 165-foot
g Yeop bnreaing offset from the ICD. Place Points H and | at 50-foot intervals from Point G

& Composite Curve 7

63 rtenpelibian g B :i| Open | along the offset line. There may be cases where Points G, H, and | should
G Order: | 4 ' be placed on an offset from the outside face of curb instead of the inside

E il -
Eoe- iy, Conic Curve

‘é’ o pavement marking or face of curb depending on the vehicle path.
pira urve . .
B Curve by Formuia » FIGURE 7 - B-Spline by Points Tool @ Right click to end the placement of the spline.

» FIGURE 8 - Typical Point Placement on a Thru Spline

¢
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The sequence for drawing the Left turn spline is | J P
outlined below and displayed oo T
in Figure 9: 5

ﬂ Choose Points A, B, and C along the first offset L —

that is either 5-feet from the face of curb of
the splitter island or 3-feet from the pavement
marking if the splitter island does not extend
to the 165-foot offset. Point C should be at the
intersection of the 165-foot ICD offset and the
5-foot offset from the inside face of curb while
Points A and B are drawn at approximately 50-
foot intervals from Point C along the offset line.

@ Place Point D at the 5-foot offset from face of
curb at the entry.

@ Place Point E and F at the 5-foot offset from the
central island face of curb.

@ Place Point G at the 5-foot offset from the face of
curb at the exit.

@ Place Point H at the intersection of the 3-foot
offset from the pavement marking or the 5-foot
offset from splitter island face of curb and the
165-foot offset from the ICD. Place Points | and
J at 50-foot intervals from Point H along the
offset line. There may be cases where Points
H, I, and J should be placed on an offset from
the outside face of curb instead of the inside
pavement marking or face of curb depending on
the vehicle path.

@ Right click to end the placement of the spline.

— '..E i

» FIGURE 9 - Typical Point Placement on a Left-Turn Spline

¢
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The sequence for drawing the Right turn spline is
outlined below and displayed
in Figure 10:

ﬂ Choose Points A, B, and C along the first offset
that is either 5-feet from the face of curb of the
splitter island or 3-feet from the pavement marking
if the splitter island does not extend to the 165-
foot offset. Point C should be at the intersection
of the 165-foot ICD offset and the 5-foot offset
from the inside face of curb while Points A and B
are drawn at approximately 50-foot intervals from
Point C along the offset line.

@ Place Point D at the 5-foot offset from face of curb
at the entry.

@ Place Point E at the 5-foot offset from the face of
curb at the exit.

e Place Point F at the intersection of the 3-foot
offset from the pavement marking or the 5-foot
offset from splitter island face of curb and the
165-foot offset from the ICD. Place Points G
and H at 50-foot intervals from Point F along the
offset line. There may be cases where Points
F, G, and H should be placed on an offset from
the outside face of curb instead of the inside

pavement marking or face of curb depending on
the vehicle path. 118 |
@ Right click to end the placement of the spline. (7 | |
1%
@_/ i]u
|
® I

» FIGURE 10 - Typical Point Placement on a Right-Turn Spline

Note that the right turn spline should not cross the central island offset.

¢
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Step 3: Modify the Spline

After placing the spline following the sequence
outlined in Step 2, the spline must be checked to
ensure that it does not cross the offsets at any point
along the spline. Figure 11 shows an area that the
spline has crossed over the 5-foot offset drawn from
the face of curb at the entry of the roundabout.

.

As shown in Figure 12, select the spline to be
manipulated. Once selected, use the control point
to adjust the spline as close to the offset as possible
without crossing either the 3- or 5-foot offset. This

is an iterative process and should be repeated until
the spline is as close as possible to all offsets and
the control points without crossing the offset line, as
shown in Figures 8-10.

» FIGURE 11 - Spline Crossing the 5-Foot Offset

g"‘ » FIGURE 12 - Modifying the Spline
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Once the spline has been defined, confirm the spline emulates the vehicles fastest/natural path through the roundabout. For example, if the designer were to follow the
above steps for the design shown in Figure 13 the resulting spline would match the red path. In this case, the green spline represents a vehicles fastest/natural path,
and the spline should be drawn to align with the outside edge of pavement offsets.

1
“NATURAL PATH

UNNATURAL PATH

» FIGURE 13 - Natural Versus Unnatural Paths

¢
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Step 4: Measure R-Values

With the geometric speed path defined using the steps above, the R-Values can

be determined. The following R-Values should be calculated for each roundabout:

" R1 (Entry Path Radius): The minimum radius on the fastest through path
prior to the yield line.

" R2 (Circulating Path Radius): The minimum radius on the fastest through
path around the central island.

" R3 (Exit Path Radius): The minimum radius on the fastest through path into
the exit. The exit speed is the minimum of the predicted speed based on
the R3 radius or acceleration from the middle of R2 to the point of interest
on the exit calculated using NCHRP 1043 Equation 9.7:

Where:

V3 = exit speed (mph)

V3p = V3 speed predicted on basis of path radius (mph)

V2 = circulatory speed for through vehicles predicted on basis of path radius
(mph)

a23 = acceleration between the midpoint of V2 path and the point of
interest along V3 path (6.9 ft/s2)

d23 = distance along the vehicle path between midpoint of V2 path and
point of interest along V3 path (ft)

" R4 (Left Turn Path Radius): The minimum radius on the path of the left
turn movement.

" R5 (Right Turn Path Radius): The minimum radius on the path of the
right turn movement.

‘ ™
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See the Roadway Design Manual Chapter 14 for further discussion on determining
the location of the R-values.

An example of the steps required to measure the R1 Value is outlined below:

Q Draw a circle with a 65 to 80-foot diameter using the Place Circle tool in the
Placement Toolbox (Figure 14). The method of placing the circle should be
Center. Use the Near Point snap to place the circle at the point of the spline
that looks to have the tightest radius prior to the yield line.

ﬁ Place Circle =2 4
EMethu:rd:é | Center bt
/ - w o -
/ / _/ o Rl Areai | Solid -
i} 3 B |
Place Place Arc O  Place Circle Eill Type: | Mone )
SmartLine Line 100157 "5 place Ellipse Eill Color: I ] =
Placement —
. A D et - B3 ;
» FIGURE 14 - Place Circle iameter ¥ | | |

@ Place an arc in the circle using the Method of Start, End, Mid as seen in Figure
15. Use the Intersect snap to select the points where the Spline crosses the
circle labeled Points A and B in Figure 16 as the start and end. The mid-point
should be drawn to closely match the spline without crossing the spline at any
point along the radius.

X P ydotor | aaml
/u / _/ O+ v3~

i
Place Place _ firc
Smartline Line Toolk= !‘;'? A -

E Place Arc =, X

A Place Arc ]

= Radius: (X
~ Place Half Ellipse O Length: I
= Place Cuarter Ellipse 1 [ Start Angle: e
@ Modify Arc Radius [ Sweep Angle: x

| Direction: | CCW -

Modify Arc Angle
Maodify Arc Axis

» FIGURE 15 - Drawing the arc
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The radius of the arc drawn should be measured and
the corresponding equation applied to determine
\ the theoretical speed that corresponds. The speeds
J | I|I I'. should be calculated assuming a +2% superelevation

f | \ and a -2% superelevation using Equations 9.3 and

] 9.4 from NCHRP 1043 seen below. This range

BEFORE YIELD LINE _. . )
R = 125 '

should be presented on the Geometric Design Speed
Diagram.

-

Equation 9.3:

= Equation 9.4:
| T

Where:

V = predicted speed (mph)
R = radius of curve (ft)
e = superelevation (ft/ft)

» FIGURE 16 - Measuring the Radius

As an example, as seen in Figure 16, assume a

measured R1 value of 125-feet. Equations 9.3 and
9.4 from would be applied as:

Equation 9.3 (for e = +0.02): V=3.4415(125)°-%8"
° V=23 mph

n

Equation 9.4 (for e = -0.02): V=3.4614(125)0-678
e V=21mph

Before the superelevation of the roundabout has been
determined the upper and lower limits of the speed
related to each radius should be presented.

Texas
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Recommended R-Values

Recommended values for R1 through R5 are presented in Table 1. The
corresponding speeds relating to a normal crown are also presented. Normal
crown (Equation 9.3 above) is applied as a default at concept level design
because there is insufficient information to determine the actual cross slopes.

Applying normal crown as the default results in a more conservative design overall.

» TABLE 1 - Recommended Radii for Geometric Speeds
Roundabout Type

Splined Mini Compact  Single lane

Geometric Multilane
Speed Path Roundabout Roundabout Roundabout Roundabout
Radius (FT) (FT) (FT)

100 to 165 100 to 165 120 to 165 175 to 220
R1 Entry (21t025 (21t025 (22to 25 (26 to 28
MPH) MPH) MPH) MPH)

70 to 100 70 to 100 70to 120 70to 170
R2 Circulating (18 to 21 (18 to 21 (18to 22 (18 to 26
MPH) MPH) MPH) MPH)

90 to 150 90 to 150 120 to 300" 120 to 300"
R3 Exit (20to 24 (20to 24 (22 to 31 (22 to 31
MPH MPH MPH MPH)
R4 Left-Turn Central Island | Truck Apron Truck Apron Truck Apron
Radius +5 FT | Radius +5 FT | Radius +5 FT | Radius +5 FT

R1Speed = | g4 1o MPH | 1010 12 MPH | 10to 12 MPH | 10 to 12 MPH
R4 Speed

50 to 90 50 to 90 70 t0 100 7010 170
R5 Right-Turn | (1610 20 (16 t0 20 (18 to 21 (18 t0 26
MPH) MPH) MPH) MPH)

*Where pedestrian use of an exit crosswalk is frequent (greater than 25
pedestrians per hour), adjust exit radii to reduce the R3 to less than 200 feet,
except on multilane designs.

‘ ™
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Multilane Considerations

NO BUFFER OR PAINTED BUFFER

When performing fastest path checks for multilane roundabouts with no buffer separating lanes or with a flush painted buffer, the pavement markings should be ignored
when drawing the geometric speed path. The driver would be assumed to cross lanes as needed to drive the fastest path through the roundabout. An example of this
is presented in Figure 17.

e ———
-‘l-r---r—;'-

» FIGURE 17 - Example of Spline Through a Multilane Roundabout

¢
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RAISED BUFFERS

For multilane roundabouts with raised buffers between the lanes the geometric speed path should be checked for each lane. As seen in Figure 18, both the green and
the magenta splines were drawn to determine which one has the fastest speed and therefore would be the controlling criteria for the roundabout design.

¢
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» FIGURE 19 - Details of 5-Foot Offsets at Raised Buffers

As with the flush buffered design presented above, the driver would be assumed to cross the paint lines but cannot cross the 5-foot offset from the raised buffer. A
closer look at the 5-foot offset from the raised buffer is presented in Figure 19.

‘ ™
Texas
Department
of Transportation

Innovative Intersection Design Aids - Roundabout Performance Checks | 16




» FIGURE 20 - Measuring the R1 Radius on a Buffered Approach

For this example, the R1 radius would be measured for each spline as shown in Figure 20. The faster of the measured speeds should be used as the controlling
radius for this entry.

¢
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SERIES 3: TRUCK SWEPT PATHS

Truck Swept Paths are to be drawn using AUTOTurn© or a similar software.

% SETTING THE PROPERTIES

Load AUTOTurn and open the Properties
Dialog box, found in the Configure Toolbox,
shown in Figure 21.

X,

Settings

» FIGURE 21 - AUTOTurn Configure Toolbox

Properties

©

Vehicles

Configure

In the Properties Dialog Box make sure Front Tires, Rear Tires, and Vehicle Body
are all checked in the Envelopes Category, as show in Figure 22.

The vehicle body is turned on to check the overhang of the vehicle. This is
especially a concern with non-articulated vehicles such as buses with large front
overhang to ensure it is not required to sweep over yield lines or the truck apron

while moving through the roundabout.

. Properties
lsgbcltatewr'. ~ Envelope Draw Options
| General Envelope Color Line Style Max  Detance
|Path Wdth
| Vehacdes e 5
EN— fronc T Scde? | S a5
| Hatching ol o e
| Conflct Analysis EAResr Twes B oo Conbnious @
| InteBath CdFrent Clearance  Eicoke 7 Continuous El— G R
[Clrear Clearance  Ecoiar 7 Contugus ~| () fi
] vetidle Body Mok | Contintaus: + | (€2 [
[OBady Clearance B ol 2 Contrmusus ft
rim at front and rear
Reset Properties =
Oioads B Calar 2 Covtiniious
Save Proparbes -
Clioads Cearance Bl Contrusus Rt
Frrper [ tradking Pomnts B Color Continuous
Enract Properties [ Oversi Max width B caoiar 3 Continums &3
Bicyde Offsets Bk 7 Continuous 5]
Dh‘dh T,.::d? B Cioloe 3 ConSrumess
» FIGURE 22 -
Properties Dialog |
Box & AUTOTURN Update o ] comes el
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*K SELECT CURRENT VEHICLE

Open the Vehicles Dialog Box, found in the
Configure Toolbox, shown in
Figure 23.

X &

Settings Properties

» FIGURE 23 - Configure Toolbox

Configure

<

Wehicles

Navigate to the appropriate design or check vehicle and click to highlight the

vehicle name. See RDM Chapter 14.4.5.4 for more information on design and
check vehicles. In Figure 24, the WB-62TX was the chosen vehicle, select the

vehicle and click OK to set it as the current vehicle.

B8 select Cument Vehicle

Filters
= Urits: feet
Contains text....

Country: [,u ]

e Add: | ey Fiter.... ¥

[Cselect Al...

(hEC)

24 vehicles shown o

| Vehicle Name
WESTSR
WB-920
WE-67D

Class

Transport Truck
Transport Truck
Transport Truck

| Library

ﬂ(uﬂom
| AASHTO 2018 [US)
_lmsmo 2018 jus)
| AASHTO 2018 [US)

Region Jose  [44
Horth America 284 E
Morth America 13.0 H
North America 15.6 3
Morth America 28.4

Transport Truck

| North America

North America 28.4 i
.......... ans

Transport Truck

| AASHTO 2018 (US)

R i A

Transport Truck

L SR SR

BlEx [&]s

8 = oK

» FIGURE 24 - Select Current Vehicle Dialog Box
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&\ DRAWING TRUCK SWEPT PATHS
General Considerations

" Maintain a 1-foot shy distance between the face of curb and the wheels
of the truck.

Non-articulated vehicles should remain in lane and should not track onto the
truck apron at any point. Vehicle body or overhang should not sweep over
yield lines or curbs for non-articulated vehicles.

The front tires of articulated vehicles should remain in the lane, while the
back tires can be assumed to track over the truck apron or external truck
apron as necessary. Oversize/Overweight Vehicles do not need to remain in
lane when completing movements through the roundabout.

On multilane roundabouts, left turns should be checked from the inside
circulating lane to determine truck apron widths. The central island should
be determined based on truck turning movements and a 5-foot offset to
ensure no truck overhang.

There are many methods that could be used to draw the truck swept paths.
Two methods are presented here. Drawing paths by spline results in a smoother,
cleaner looking path that it useful for displays. Steering the truck using Generate
Arc Path is useful when trying to fit a vehicle through a tight or difficult turn.

Method 1: Drawing Truck Swept Paths with Splines

0 Draw a spline using the B-Spline by Points tool (Figure 25) following the
approximate path that the vehicle would take through the roundabout. The
Method for drawing the spline should be by Control Points, the Input By should
be Points, the Closure should be Open to draw a line rather than a shape, and
the Order, or minimum number of points, should be 4.

s - - -
0 el P
i = S '

Place Plage _ A Move
Srmastline Line Tools « .ﬁr X A =

e

2+ Bespline by Tangents 7

' l:nmpnute Curve
4y Interpelation by Arcs
Conic Cunve
(®  Spiral Curve

Curve by Formula » FIGURE 25 - B-Spline by Points

Eeep Linestring

|Closure:| | Open
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9 Choose Adaptive Simulation in the Place Toolbox (Figure 26) and click the beginning of the spline drawn in Step 1.

» FIGURE 26 - Place Adaptive Simulation g%\ ——
The chosen vehicle will be drawn using the ) :
chosen spline as a centerline for the path Adaptive  Vertical
as shown in Figure 27. The speed of the Simulation Simulation
vehicle using this method is thought to be in Place
the range of 3-5 mph.

» FIGURE 27 - Example of a Truck Swept Path by Spline

¢
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. The spline can now be used to update the path of the vehicle by clicking on the spline and using the control points to manipulate it, which is shown in Figure 28.

» FIGURE 28 - Manipulating the Truck Path Spline

¢
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Continue to manipulate the spline until the truck is meeting the shy distance @ In the SmartPath Tools dialog box, check B smartPath Tools %
requirements and able to cleanly make the desired movement, as shown in the Preview Arc Path button, set the

. Current SmartPath Tool
Figure 29. speed to a value between 3 and 5 mph, £ .

- and uncheck both Turn Wheels From Stop LI
and Force Straight Line. These choices

are shown in Figure 31. :
e AASHTO 2004 {US) : WB-50

» FIGURE 31 - SmartPath Tool Dialog Box

Forward Arc Path x‘

Steering Lock Angle: 17.7 deg

| @ Move the cursor in the direction the IAPreview Arc Path .
| vehicle is traveling and click to place Speed: mph
pomFs for the vehlple to follow. Checking Tt ekieces i
Preview Arc Path in Step 3 allows the [ Force Straight Line
user to see where the tires and vehicle
body would fall following the smallest [petach |5 Trailers
turning radius of the chosen vehicle, see b T m—
ol “aume Figure 32. This is a useful guide when FE
FRONT TIRES . . . .(_Ze_rji?a_'llne & Sl ft
navigating tight movements.
HACK TIRES . ) DSecﬁon's Minimum | 172 e
. VEWICLE BOOY @ Atter moving through the circulatory Radius:
» FIGURE 29 - Offsets to Face of Curb roadway and exit path, right-click to end

[ Shrink l Undo l Help l
the placement. -

Method 2: Drawing Truck Swept Paths with Generate Arc Path

The Generate Arc Path Method has the designer placing the vehicle by choosing
points. This provides the opportunity to line the vehicle up and see where the tires
would fall as the vehicle is placed. This method also allows the user to see the
projected arc of the vehicle which can assist in making tighter turns.

Q Select Generate Arc Path in the SmartPaths Toolbox (Figure 30).

E}’jﬂ #7 Generate Corner Path

fj Cheersteer Corner Path

Generate
Arc Path

SmartPaths
» FIGURE 30 - Generate Arc Path

» FIGURE 32 - Example of Preview Arc Path

. . ) L @ To edit the movement after completion, l\l ‘ﬁ ﬂ
9 AUTOTurn will show the selected vehicle at the pointer. Select a point in the :
iddle of the | fth h. Click o ol " hicle. drag th choose the Path Control button in the P of
ridadie ot the fane ot (e approach. LIk once 1o place te vehicie, drag the Edit Toolbox (Figure 33) and click on the Path e
mouse to determine the direction the vehicle should point and click again to oreviously drawn vehicle path g e
begin drawing the path. ' Control
» FIGURE 33 - Path Control Edit

¢
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As shown in Figure 34, there will be several options along the path of the vehicle.

Click any Blue dot to move the chosen Node. Click the Magenta triangle to adjust the starting angle of the truck.

" Click any Red X to delete the associated Node. " Click any Green + sign to add a Node.

» FIGURE 34 - Available Options to Adjust Truck Paths

These options can be used as needed to smooth the path and ensure the shy distance requirements are met.

¢
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Multilane Considerations

Multilane roundabouts are designed as either Straddle Lanes or Stay-In-Lane when it comes to truck movements. An example of Stay-In-Lane is shown in Figure 35,
notice that the truck can drive in all of the flush buffer to successfully make the movement through the entry of the roundabout.

» FIGURE 35 - Stay-In-Lane Design: Through Movement

¢
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In comparison, with a Straddle-Lane design, the truck is assumed to use as much of the adjacent lanes as necessary to complete the movement as shown in
Figure 36 and Figure 37.

» FIGURE 36 - Straddle Lanes Design: Through Movement

¢
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» FIGURE 37 - Straddle Lanes Design: Right Turn Movement
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Vehicle Profiles

To display the vehicle profile for the
performance checks package, make
sure the correct vehicle is selected
as described above and choose the
insert profile button, as shown in
Figure 38, in the Report Toolbox.

» FIGURE 38 - Insert Profile Tool

Click Use Current Vehicle on the Insert Profile dialog box and data point in your
default view to place the chosen vehicle (Figure 39).

» FIGURE 39 - Example Truck Profile

‘ ™
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SERIES 4: STOPPING SIGHT DISTANCE, INTERSECTION
SIGHT DISTANCE, AND VIEW ANGLE

Sight distances must account for height of eye and heights of objects. This is for
the purpose of user safety and to establish limits to planting scheme/landscaping
for mounded central island and splitter islands.

STOPPING SIGHT DISTANCE (SSD)

Stopping sight distances shall be calculated based on approach speed and
NCHRP 1043 Equation 9.9:

Where:

d = Stopping Sight Distance, ft

V = design speed, mph

t = perception-brake reaction time, 2.5s
a = driver deceleration, 11.2 ft/s2

Approach SSD to the Yield Line and Crosswalk

The approach stopping sight distance (Figure 40) should be drawn from the yield
line or the crosswalk as applicable.

CEMTER OF ENTRY

degepn  STOPPING FIGHT DISTANCE RELATED
T AT YIELD LINE

0 APPROACHING DESIGN SPEED

CEMTER OF FAR RIGHT LANE .
OR &' MAX FROM RIGHT P
EDGE OF LANE i

lto yiekd W’I“'I

j’j . ; : i —

1o crosawa®)

; P.

» FIGURE 40 - Approach Stopping Sight Distance
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DRAWING TIPS:
Approach SSD to the Yield Line
ﬂ Find the Approach SSD (dSSD) using NCHRP 1043 Equation 9.9.

@ Find the center of the entry at the yield line by offsetting the radius at the entry
and using the ‘construct line at active angle’ tool (Figure 41) with an angle of
0.0° and the Method From Point. If the entry is two lanes, find the center of
each lane individually.

D/a _/ Q=4 v ,? ?l "‘-;>'L 57 | £& Construct Line at Active Angle - *
P|4 4 =R L I}_! . -’ :.‘I Al
gmmﬁn: Line Tools+ AJ = Place Multi-line Method: | From Point -
Placement ¥ Place Stream Line String Active érqle: 00°00'00.0" =
U Place Point or Stream Curve 0O Length: |
< Construct Angle Bisector
I-(

Construct Minimum Distance Lin

nmd

» FIGURE 41 - Construct Line at Active Angle

s

Construct Line at Active Angle

@ Center a circle with radius dSSD on the center of the entry at the yield line.

@ If the lane lane is less than 12-feet wide split the lane in half and offset the
edge of the lane, if the lane is greater than 12-feet wide offset a maximum of
6-feet from the inside edge of the lane.

@ Draw a line from the center of the circle to the intersection of the circle and the
offset lane lines.

Note: for roundabouts with two or more approach lanes the stopping
sight distance should be checked for each lane individually using the
steps outlined above.
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Approach SSD to the Crosswalk DRAWING TIPS:
@ Find the Approach SSD (dSSD) using NCHRP 1043 Equation 9.9 @ Calculate the Crosswalk SSD based on the R5 value by using NCHRP 1043
e Equation 9.9.
t ircle with radi D on the int tion of th Ik paint li
2] g:r?h?ars? ffcl)rr?wetk\]/g yi g%dllig]se)dasni tr? enfa Czlgfecrjfg fon o1 e crosswalk paint fine @ Trim the right turn geometric speed path to the near side of the downstream
' crosswalk.
© Sfrfz\g[ ?augiizggndtgivzegéﬁ;gt;h; f |;%2\}2 the intersection of the circle and the @ Measure dSSD along the right turn geometric speed path using the ‘Point at

Distance Along’ tool shown in Figure 43.

SSD to the Crosswalk on Exit

//'-G/_/D'*'*%' = e
Stopping sight distance to the downstream crosswalk shall be calculated using Placne Place  Are 1™ 4+  Place Active Point !
the measured speed for the right turn (R5) along the right turn geometric speed SmartlLine Line Teols™ Af v

A1 Point(s) Between
path. This is shown in Figure 42.

Placement )

Point on Element Y

A

1y

F

Point at Intersection "

Point(s} Aleng Elermnent i

k-5
w, |,

Paint at Distance Along

L3
» FIGURE 43 - Point at Distance Along Tool

@ Draw a line from the point drawn in Step 3 to the face of curb using a

RIGHT TURN perpendicular snap.

SPL”_“E @ Connect the end of the geometric speed path on the near side of the

— crosswalk to the end of the line at the face of curb that is perpendicular to the
point drawn in Step 3.

d Crosswalk SSD
330 for R5

» FIGURE 42 - Stopping Sight Distance to the Downstream Crosswalk

¢
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SSD Around the Circulatory Roadway

Circulating stopping sight distance can be used to determine which areas within
the central island require low lying landscaping and which areas do not have
limitations on planting heights. The circulating stopping sight distance is calculated
using the R4 circulating speed and follows a path that is a 5-foot offset from the
face of curb of the circulatory roadway, seen in Figure 44. This shape can then be
rotated around the circle.

CANREAPING NVCE R _ CIRCULATORY STOPPING
NEEDED // ||\ \\dggpr SIGHT DISTANCE BASED
/ i \ ON CIRCULATING PATH

INNER _ e RADIUS/SPEED

LANDSCAPING
AREA

» FIGURE 44 - Circulating Stopping Sight Distance

DRAWING TIPS:

Q Calculate the Circulatory SSD (dSSD) based on R4 using NCHRP 1043
Equation 9.9.

@ Offset the central island face of curb 5-feet and measure dSSD along the offset
line using the Point at Distance Along tool.

@ Connect both ends of the offset line to form the sight line.
@ Repeat Steps 2 and 3 for a minimum of four intervals around the central island.

Tip: If R4 is consistent, rotate the first offset arc and sight line from Steps 2 and
3 around the center point of the central island to get at least four intervals around
the central island.

‘ ™
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Vertical SSD Checks

Vertical sight distance checks shall be performed along the SSD sight lines, using
a driver eye height of 3.5 feet and an object height of 2 feet. An example of this is
shown in Figure 45.

» FIGURE 45 - \ertical Sight Distance

Google Earth can be used to perform vertical sight distance checks if no
topographic survey is available. This is a preliminary measure but can give a rough
idea of any potential sight distance issues that may arise. To check sight distance
in Google Earth, first place a path along the sight distance line the tool for this is
shown in Figure 46. Click to place points along the sight distance line and save
the path when complete.

> FIGURE 46 - Google Earth Add
Path Tool

Once the path is saved, right click on the name and select Show Elevation Profile
as shown in Figure 47.

» FIGURE 47 - Google Earth Show [
Elevation Profile
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The ground elevation will now be shown, as in Figure 48, and the designer can analyze the information provided to determine if any sight distance issues may arise
over the course of the project. These vertical sight distance checks should be repeated once an accurate topographic survey is available for the project.

e Uil SLates Posal Senwe

Slgs

I L
CABONS gt | =1 I . =
o g p—— I_ﬁ!" e Ao . = A =
— -

iy -:_..._—Ei.‘:-_-;:: Mege Thoft -;.:;EE': 4
o i j b 2
' . Google Earth|

oyt 615 el

> FIGURE 48 - Google Earth Existing Ground Elevation Profile Along a Path
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Intersection Sight Distance (ISD)

The entering and circulating intersection sight
distance should be checked as shown in Figure
49. The entering intersection sight distance can

be checked using two methods; the first method
measures the ISD along the through fastest path of
the upstream entry (b1), method two uses a 50-foot

offset from both the entering and upstream yield lines.

Steps for calculating the entering and circulating ISDs
are shown below. The recommended practice is to
use Method 2.

Entering Intersection Sight Distance Method 1:

Calculate the Entering Intersection Sight Distance
using NCHRP 1043 Equation 9.12:

b=1.47V_t

ent “g

Where:
b, = length of entering branch of sight triangle (ft)
V__ = speed of vehicles from upstream entry for the

ent

conflicting through movement, assumed to be an
average of V, and V, (mph)

t, = design headway (s, assumed to be 5.0 s)

‘ ™
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bl = ENTERING STREAM
DISTANCE BASED ON
AVERAGE OF R1 AND R2
SPEEDS ;
L
b2 = CIRCULATING STREAM |
DISTANCE, BASED ONS-

SECOND
CRITICAL GAP

b2 = CIRCULATING STREAM

DISTANCE, BASED ON 5-

SECOND
CRITICAL GAP

METHOD 1

METHOD 2

> FIGURE 49 - Intersection Sight Distance
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» FIGURE 50 - Drawing the Entering Intersection Sight Distance

Circulating Sight Distance

G Calculate Circulating ISD using NCHRP 1043 Equation 9.12:
b =147V _ t

circ “g
Where:

b, = length of circulating branch of sight triangle (ft)
V. = speed of circulating vehicles based on R4 (mph)

t, = design headway (s, assumed to be 5.0 s)

‘ ™
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@ Offset the entry yield line 8 feet, draw a line from the intersection of the offset
and the yield line perpendicular to the face of curb of the central island.

@ Offset the central island face of curb 5-feet. For spiral roundabouts, follow the
lanes lines (offset the lane lines 3-feet until the spiral disappears, then offset the
face of curb 5-feet).

e Trim the arcs from Step 3 to the perpendicular line drawn in Step 2.

@ Measure b2 along the arcs starting at the perpendicular line using the Point at
Distance Along tool.

@ Draw the Circulating ISD sight line from the point found in Step 5 to 8-feet
behind the yield line representing a driver at yield scanning the circulatory
roadway for oncoming circulating traffic.

» FIGURE 51 - How to Draw Circulating Intersection Sight Distance
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Entering Vehicle View Angle DRAWING TIPS:

Figure 53 shows a detailed view of the vehicle placement for the view angle
check. Steps for drawing the view angle lines are provided below.

The view angle of the entering vehicle is checked to ensure that a driver at the
yield line, turning their head no more than 105 degrees, can see any oncoming
entering or circulating vehicles. Figure 52 illustrates the vehicle positions to check ;

sight to the left. Yield

Entry Line
& 1%l
Ny Qo .F"- —f--=-‘: "
9 i/ | i -
e A
E'-:,‘_;J!_ r&
. _!._l ﬂ; 1_ !
= I
= th ,',}1
L | Y Vehicle at yield
—-5'--—

Visibility to the left angle less than 105°

» FIGURE 53 - Drawing Tips for View Angle

@ Offset the yield line 14.5-feet and the left face of curb 5-feet.

@ Draw aline from the intersection of the offset yield line and face of curb that
is aligned to a vehicles natural path. This line represents a driver’s eye facing
forward while at the yield line.

@ Rotate the line from Step 2 105° counterclockwise. The driver should be able
to see all oncoming vehicles within this 105° window.

» FIGURE 52 - Entering Vehicle View Angle

¢
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SERIES 5: ANCILLARY
ELEMENTS

The ancillary elements diagrams include light pole locations and locations of traffic
control devices.

] TRAFFIC CONTROL DEVICES

Traffic Control elements are generally developed after schematic design; however,
with multilane roundabouts, it is necessary to design marking at the concept or
schematic state to validate the use of exclusive lanes and spiraled geometry. See
the Roadway Design Manual Chapter 14 for more details on the placement of
signs and pavement markings.

¥ LIGHT POLE LOCATIONS

Intersection light pole locations are subject to a photometric assessment of
horizontal and vertical luminance levels. NCHRP Report 1043, Sections 14.1,
14.2, and 14.3 should be used to determine illuminations lighting levels and
illumination equipment type and location.

‘ ™
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APPENDIX A -

SINGLE-LANE EXAMPLE

PERFORMANCE CHECKS
PACKAGE




ROUNDABOUT PERFORMANCE CHECKS
SUBMITTAL

STREET A AT STREET B ROUNDABOUT

Series 1:
1.0 Intersection Overview
1.1 Horizontal Geometry
Series 2:
1.2 Geometric Design Speeds
1.2.1 Thru Fastest Paths
1.2.2 Left Fastest Paths
1.2.3 Right Fastest Paths
Series 3:
1.3 Truck Swept Paths
1.3.1 Design Vehicle - City Bus
1.3.2 Check Vehicle - WB-62
Series 4.
1.4 Sight Distance Envelopes
1.4.1 Stopping Sight Distance
1.4.2 Intersection Sight Distance
1.4.3 View Angle

A

/> PROJECT LOCATION

LOCATION MAP

XX-XX-XXXX
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EXHIBIT: 1.0

=
L
=
14
1]
>
©)
<
o
-
O
(1
72
14
L
-
=

STREET A AT STREET B
ROUNDABOUT




NOTE: DIMENSIONS ARE SHOW TO FACE OF CURB OR EDGE OF PAVEMENT

SCALE

60 120
STREETAAT STREET B HORIZONTAL GEOMETRY ; ' :
ROUNDABOUT

EXHIBIT: 1.1
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LEGEND
e THRU FAST PATH (R1, R2, AND R3)

R1:80'=18 TO 19 MPH

R3: 297" =29 TO 31 MPH

R2: 170" =24 TO 26 MPH

R1:163' =24 TO 25 MPH

R1: 143' =23 TO 24 MPH

R2: 160' = 23 TO 25 MPH

o
&
&
R3: 298" = 20 TO 31 MPH ‘
R3: 295' = 29 TO 31 MPH %\
N
SCALE
STREET AAT STREET B GEOMETRIC DESIGN SPEEDS 60 120
ROUNDABOUT THRU FASTEST PATHS T

2y




LEGEND
-~ LEFT FAST PATH (R4)

R4: 44'=15TO 16 MPH

R4: 49'=15TO 16 MPH

R4: 40'=14TO 15 MPH

STREET AAT STREET B
ROUNDABOUT

GEOMETRIC DESIGN SPEEDS
LEFT FASTEST PATHS

SCALE
60

120

EXHIBIT: 1.2.2
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LEGEND
-~ RIGHT FAST PATH (R5)

R5: 52'=16 TO 17 MPH

R
&
s
R
& \&‘
P

R5: 66'=17 TO 18 MPH

‘¢.-¢o~“‘ R5: 40" = 14 TO 15 MPH

STREET AAT STREET B
ROUNDABOUT

GEOMETRIC DESIGN SPEEDS
RIGHT FASTEST PATHS

SCALE
60

120

EXHIBIT: 1.2.3
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?[J{HJ{J{J{J{J\
@ [{O)) ]
\
" 7.00 25.00
CITY-BUS
feet
Width 8.50
Track : 8.50
Lock to Lock Time : 6.0
Steering Angle 41.4
LEGEND
WHEEL PATH
TRUCK BODY ENVELOPE
2 /
NOTES: /7 ‘

LINEWORK REFLECTS THE E

DGE OF PAVEMENT OR EDGE OF LANE

SCALE
STREET AAT STREET B TRUCK SWEPT PATHS 100 200
ROUNDABOUT DESIGN VEHICLE- CITY-BUS BT 131
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1500 48.00
11 1

—

[ 250 41.00
0 0.00 ||
@O Y BCUC)
4.00 19.50
WB-62
feet
Troctor Width :8.00 Lock to Lock Time : 6.0
Troiler Width : 8,50  Steering Angle : 284
Troctor Track :8.00 Articulating Angle :70.0
Trailer Track : 8,50
LEGEND
WHEEL PATH
TRUCK BODY ENVELOPE

NOTES:

LINEWORK REFLECTS THE EDGE OF PAVEMENT OR EDGE OF LANE

STREET AAT STREET B TRUCK SWEPT PATHS S%(%E 200
ROUNDABOUT CHECK VEHICLE - WB 62 —
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LEGEND

APPROACH STOPPING SIGHT DISTANCE ENVELOPE
(DRIVER'S EYE = 3.5' & OBJECT HEIGHT = 2')

CIRCULATING STOPPING SIGHT DISTANCE ENVELOPE
(DRIVER'S EYE = 3.5' & OBJECT HEIGHT = 2")

STREET AAT STREET B
ROUNDABOUT

SIGHT DISTANCE ENVELOPES
STOPPING SIGHT DISTANCE

SCALE
60

120

EXHIBIT: 1.4.1
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LEGEND

N APPROACH INTERSECTION SIGHT DISTANCE ENVELOPE
(DRIVER'S EYE = 3.5' & OBJECT HEIGHT = 2')

CIRCULATING INTERSECTION SIGHT DISTANCE ENVELOPE
(DRIVER'S EYE = 3.5' & OBJECT HEIGHT = 2')

STREET AAT STREETB
ROUNDABOUT

SIGHT DISTANCE ENVELOPES
INTERSECTION SIGHT DISTANCE

SCALE
60

120

EXHIBIT: 1.4.2
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LEGEND:
Sight line is less than 105°

1050@4.51
\ Vehicle at yield
Sight line is between 90° and 105°

STREET AAT STREET B
ROUNDABOUT

VIEW ANGLE

SCALE
60

120

EXHIBIT: 1.4.3
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APPENDIX B -
MULTI-LANE EXAMPLE
PERFORMANCE CHECKS
PACKAGE



SAMPLE
ROUNDABOUT PERFORMANCE
CHECKS SUBMITTAL

STATE ROUTE B AT
SIDE ROAD A / SIDE ROAD B

PROJECT LOCATION

Series 1:
1.0 Intersection Overview
1.1 Horizontal Geometry
Series 2:
1.2 Geometric Speeds
1.2.1 Thru Movement
1.2.1 Right Turn Movement
1.2.2 Left Turn Movement
Series 3:
1.3 Truck Swept Paths -
Design Vehicle S-BUS-40
Design Vehicle S-BUS-40

1
2
2 Check Vehicle WB-62TX AND WB-62
2
3

Check Vehicle WB-62TX AND WB-62

Check Vehicle OSOW (If Required) LOCATION MAP

1.4 Sight Distance Envelopes

1 Stopping Sight Distance

2 Intersection Sight Distance

3 View Angle

Serie
1.

3T
1.3.
1.3.
1.3.
1.3.
1.3.
Series 4:
4S
1.4,
1.4.
1.4.
s5
5 Signing Overview and Light Pole Locations

XX-XX-XXXX
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STATE ROUTE B @ SIDE STREET A/ SIDE STREET B

SERIES 1 - INTERSECTION OVERVIEW

NOT TO
SCALE

EXHIBIT: 1.0
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STATE ROUTE B

gl

5'1 12" | 12

- - - - ———

*DIMENSIONS ARE TO EDGE OF PAVEMENT
OR CENTER OF PAVEMENT MARKING LINE.

10/

STATE ROUTE B @ SIDE STREET A/ SIDE STREET B

SERIES 1 - HORIZONTAL GEOMETRY

NOT TO
SCALE

EXHIBIT: 1.1
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A
&
L
Q/"’J
' S R3: 126'
R1: 186 V3:22-23 MPH
V1: 25-26 MPH
R2:473'
V2:33-34 MPH

k R1:210'

R3:1144'
V3: 35 MPH \ V1: 26-28 MPH
STAXEFUDUTTEB

STATE ROUTE B

V1:26-28 MPH

\

R1: 221"

. R3: 612'
Ro: 1290 V335 MPH
V2:23-24 MPH

[]

w
R2: 179" ’g\
V2: 24-26 MPH o
A R1:222'
R3: 496' 'r‘““ V1: 26-28 MPH
V3: 28-29 MPH ™
o

\\-\"llll

LEGEND:
THRU FAST PATH (R1,R2,R3)
STATE ROUTE B CALE
@ SIDE STREET A/ SIDE STREET B SERIES 2 - GEOMETRIC SPEEDS SCALE
THRU MOVEMENT
EXHIBIT: 1.2.1
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R5: 61'
V5:17-18 MPH
R5: 82'
V5:19-20 MPH

STATE ROUTE B

R5: 127 '
R5: 82
V5: 22-23 MPH V5:19-20 MPH
Y
v
' i
LEGEND: ' i
- 1
=== RIGHT TURN FAST PATH (R5) “ ‘\
1R
NOT TO
STATE ROUTE B @ SIDE STREET A/ SIDE STREET B SERIES 2 - GEOMETRIC SPEEDS SCALE
RIGHT TURN MOVEMENT
EXHIBIT: 1.2.2
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R4: 48"
V4:15-16 MPH

STATE ROUTE B

LEGEND:
LEFT FAST PATH (R4)

R4: 44'
V4: 15 MPH

R4: 44'
V4:15-16 MPH B

R4: 42'
V4: 15 MPH

STATE ROUTE B @ SIDE STREET A/ SIDE STREET B

SERIES 2 - GEOMETRIC SPEEDS
LEFT TURN MOVEMENT

NOT TO
SCALE

EXHIBIT: 1.2.3
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7.00 20.00
S-BUS-40
feet
Width : 8.00
Track : 8.00
Lock to Lock Time : 6.0
Steering Angle 344
LEGEND:

WHEEL PATH

—— TRUCK BODY ENVELOPE

SIDE ROAD A

40.00

N

[
/1 S T S . . -l

|

7.00

S-BUS-40

feet

Width
Track

Lock to Lock Time
Steering Angle

20.00

SIDE ROAD A

7.00 20.00
S-BUS-40
feet
Width 8.00
Track 8.00
Lock to Lock Time : 6.0

Steering Angle

SIDE ROAD A

40.00
A
/1 S T . . -l
|
7.00 20.00
S-BUS-40
feet
Width
Track

Lock to Lock Time
Steering Angle

SIDE ROAD A

STATE ROUTE B @ SIDE ROAD A/ SIDE ROAD B

SERIES 3 - TRUCK SWEPT PATHS
DESIGN VEHICLE - BUS-40

NOT TO
SCALE

EXHIBIT: 1.3.1
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7.00 20.00
S-BUS-40
feet
Width : 8.00
Track : 8.00
Lock to Lock Time : 6.0
Steering Angle 1 344
LEGEND:

WHEEL PATH

—— TRUCK BODY ENVELOPE

SIDE ROAD A

7.00 20.00

S-BUS-40
feet
Width : 8.00
Track : 8.00
Lock to Lock Time : 6.0
Steering Angle

SIDE ROAD A

40.00

N

[
/1 S T S . . -l

|

7.00
S-BUS-40
feet

Width
Track

Steering Angle

Lock to Lock Time

20.00

SIDE ROAD A

§

7.00

S-BUS-40
feet
Width
Track
Lock to Lock Time
Steering Angle

20.00

SIDE ROAD A

STATE ROUTE B @ SIDE ROAD A/ SIDE ROAD B

SERIES 3 - TRUCK SWEPT PATHS
DESIGN VEHICLE - BUS-40

NOT TO
SCALE

EXHIBIT: 1.3.2
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53.00
3.00 A1.00
1 0.00
ere
4.00 19.50
WB-62TX
feet
Troctor Width :800 Lock to Lock Time 6.0
Trailer Width : 8.50 teering Angle :28.4
Tractor Track :800 Articuloting Angle 1 75.0
Trailer Track : 8.50
LEGEND:
WHEEL PATH
—— TRUCK BODY ENVELOPE

\2
<
6\
(o) .
2>

SIDE ROAD A

4.00 19.50
WB-62TX

Troctor Width
Trailer Width
Troctor Trock
Trailer Trock

SIDE ROAD A

:8.00 Lock to Lock Time
:8.50  Steering Angle
:8.00  Articuloting Angle
: 8.50

53.00

3.00 41.00
15.00
e
.
/1!
=<lEl
VLI @@ Y 0.0
4.00 19.50
WB-62TX
feet
Troctor Width :8.00 Lock to Lock Time 6.0
Troiler Width : 850  Steering Angle :28.4
Tractor Track :8.00  Articulating Angle :75.0
ailer Trocl : 8.50

SIDE ROAD A

—A[é/
<[El

Dli=1ms

==
®\

4.00 19.50
WB-62TX

Tractor Width
Troiler Width

Tractor Track
Trailer Track

SIDE ROAD A

feet

:8.00 Lock to Lock Time
: 850  Steering Angle
:8.00  Articulating Angle
: 8.50

STATE ROUTE B @ SIDE ROAD A/ SIDE ROAD B

SERIES 3 - TRUCK SWEPT PATHS
CHECK VEHICLE - WB-62TX AND WB-62

NOT TO
SCALE

EXHIBIT: 1.3.3
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53.00 < 53.00 <
3.00 41.00 [m) 41.00 [m)
3 - <
5 OO0 =) ‘ OO0 )
4.00 19.50 (/)] 4.00 19.50 (/)]
WB-62TX WB-62TX
feet feet
}roﬁtorw\(\gﬂh : ggg lét:ck to Ifd(l Time 280‘ }ro,itorw\(\g?'t'h : ggg léc:ck to Ilock Time : gBDA
railer i 18 .eerin ngle M 8 railer 1 8. eerin ngle : 3
Tractor Track :8.00 Arliculagiing gAngle 1 75.0 Tra::tor 'Il’rack 8.00 Artiu;logting g)\ngle 1 75.0
Trailer Track : 8.50 Trailer Track 8.50
LEGEND:
WHEEL PATH
—— TRUCK BODY ENVELOPE

)
<
oS

15.00 48.00 [m)]
11 1
—— <
2.50 41.00 O
D 0.00 ﬂ:
= w
@Y )
200 19.50 )
B-62
feet
Tractor Width : 8.00 Lock to Lock Time 1 6.0 Tfractor Width : 8.00 Lock to Lock Time 1 6.0
Trailer Width : 8.50 Steering Angle 1284 Tlrailer Width : 8.50 Steering Angle 1284
Tractor Track Articulating Angle 1 70.0 Tlractor Track Articulating Angle 1 70.0
Tfrailer Track

Trailer Track

STATE ROUTE B @ SIDE ROAD A/ SIDE ROAD B SERIES 3 - TRUCK SWEPT PATHS NP
CHECK VEHICLE - WB-62TX AND WB-62

EXHIBIT: 1.3.4
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80' MOBILE HOME

14.00 4.00 80.00
*

A2
<
N

Y _®_
3.80 21.75 295 55.70
80' Mobile Home
feet
Tractor Width :8.00 Lock to Lock Time 6.0
Trailer Width :14.16 Steering Angle :40.0
Tractor Track :8.00 Articulating Angle :70.!
Trailer Track :8.00
LEGEND:
WHEEL PATH
—— TRUCK BODY ENVELOPE

SIDE ROAD A

DST LOWBOY 1

Trailer Track

15.00 1.33 87.00 <
2,08 ,‘ 73.33 n
133 | L1100 ‘ g
TYo opoaaill &
4.00 2037 23.33 w
31.00 Q
DST Lowboy 1 Pr
feet w
Tractor Width :8.50  Lock to Lock Time :6.0
Trailer Width :10.00 Steering Angle 140.0
Tractor Track :8.50  Articulating Angle :90.0

:10.00

STATE ROUTE B @ SIDE ROAD A/ SIDE ROAD B

SERIES 3 - TRUCK SWEPT PATHS
CHECK VEHICLE - OSOW (IF REQUIRED)

NOT TO
SCALE

EXHIBIT: 1.3.5
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LEGEND:

STOPPING SIGHT DISTANCE ENVELOPE
DRIVER'S EYE = 3.5' AND OBJECT HEIGHT = 2.0’

CIRCULATORY STOPPING SIGHT DISTANCE ENVELOPE

DRIVER'S EYE = 3.5' AND OBJECT HEIGHT = 2.0’ SIDE ROAD A
35 MPH DESIGN SPEED

35 MPH POSTED SPEED

D,, = 250'

STATE ROUTE B

45 MPH DESIGN SPEED
45 MPH POSTED SPEED

STATE ROUTE B

45 MPH DESIGN SPEED
45 MPH POSTED SPEED

SIDE ROAD B
35 MPH DESIGN SPEED
35 MPH POSTED SPEED

STATE ROUTE B @ SIDE ROAD A/ SIDE ROAD B

SERIES 4 - SIGHT DISTANCE ENVELOPES
STOPPING SIGHT DISTANCE

NOT TO
SCALE

EXHIBIT: 1.4.1
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LEGEND:

SIDE ROAD A

35 MPH DESIGN SPEED /
INTERSECTION SIGHT DISTANCE ENVELOPE (APPROACH) 35 MPH POSTED SPEED

DRIVER'S EYE = 3.5' AND OBJECT HEIGHT = 3.5

INTERSECTION SIGHT DISTANCE ENVELOPE (CIRCULATING)
DRIVER'S EYE = 3.5' AND OBJECT HEIGHT = 3.5

STATE ROUTE B

45 MPH DESIGN SPEED
45 MPH POSTED SPEED

NOTES:
LINEWORK REFLECTS THE EDGE OF PAVEMENT, FACE OF CURB, OR EDGE OF LANE.

NOT TO
STATE ROUTE B @ SIDE ROAD A/ SIDE ROAD B SERIES 4 - SIGHT DISTANCE ENVELOPES SCALE
INTERSECTION SIGHT DISTANCE
EXHIBIT: 1.4.2
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STATE ROUTE B

LEGEND:

,
= '
=S &
1/ [ (=1
4 /
:

L
/]

wnmmﬂV”"" -

105%’

—14.5'

Vehicle at yield

L"
PITTI;
\AP
4

(]
h
ey

Visibility to the left angle less than 105°
NOT TO
STATE ROUTE B @ SIDE ROAD A/ SIDE ROAD B SERIES 4 - SIGHT DISTANCE ENVELOPES SCALE
VIEW ANGLE
EXHIBIT: 1.4.3
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x
&
G
&
sz APPROXIMATE LIGHT
35 POLE LOCATION (TYP.)
R2-1
8
|'f STATE ROUTE
R4-7 Di-1
s 2\ =
R3-8 Y
Serles ‘:"'\.___= =~
- I
e ke
------- ________._—-—'-'_'-_ * e H '
......... 1‘ s——“ 3 k
——— - R3-17
o A
50° THLE k
I 2 ancs o\ O\ lelv
SIDE ROAD SI0E ROAD R3.17RP ) 5
25 “';'.'n B1-1 RRFE
ok s S
R6-4b (SPECIAL) o
°
NOTES:
- INTERSECTION LIGHT POLE LOCATIONS ARE SUBJECT
TO A PHOTOMETRIC ASSESSMENT OF HORIZONTAL AND
VERTICAL LUMINANCE LEVELS.
- LIGHT POLES SHALL BE PLACED PRIOR TO CROSSWALK
AREAS TO PROVIDE POSITIVE CONTRAST LIGHTING.
- LIGHT POLES SHOULD BE PLACED BEHIND PERIMETER
CURBS WHERE POSSIBLE. LIGHT POLE PLACEMENT
WITHIN SPLITTER ISLANDS SHALL BE AVOIDED, WHEN
POSSIBLE.
STATE ROUTE B @ SIDE ROAD A/ SIDE ROAD B SERIES 5 - SIGNING OVERVIEW AR
AND LIGHT POLE LOCATIONS
EXHIBIT: 1.5
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