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*** Reduce curve departure and
truck rollover crashes

** Implement consistency in the
application and placement of:
=Signage
-Delineation
~Pavement Markings, and
~Intelligent Transportation Systems (ITS) *=

*** Reduce occurrences of wrong-way
system entry incidents




METHODOLOGY

To develop consistent Standards utilizing SC’;IQ”‘?’
delineation, pavement markings, and ITS devices...

1. Perform research to ensure effectiveness
e State-of-the-industry in ramp safety
* Review of PA Turnpike’s System
e Outreach to users

2. Apply safety experience & knowledge
e Determine minimum requirements
e Develop “Levels” of escalation

e Develop an effective & efficient method to apply
escalation

* Develop a clear format that can be applied to the
PA Turnpike System




ANALYSIS OF SYSTEM

TURNPIKE INTERCHANGE TYPES
78 Interchanges on Turnplke System
< 67% are Trumpets ?

2 29% are Diamonds

% 4% are Cloverleafs

= 17 Service Plazas

M [rumpet
E Diamond

= 11'Mainline Tolling

i Cloverleaf




ANALYSIS OF SYSTEM

v “Levels” were developed for:
e Similar groups of ramps for interchange & service plaza

e Appropriate groups of guidance information for each
of the Levels of ramps

v'Used 15 Interchanges/Service Plazas for review
e What makes them different?
e What makes ENTRANCE & EXIT ramps different? |

wam B noni 6




ANALYSIS OF SYSTEM

v Reviewed crash history

Breezewood

M

. Downingtown

e Data collected using Rieker Inc.’'s CARS™
(Curve Advisory Reporting Service)

e Correlated Advisory Speeds vs. Curve Radius

v Find factors that define the various Levels

for the guidance information
@



https://www.riekerinc.com/solutions/cars-curve-advisory-reporting-service/

BRINGING A HIGHER LEVEL OF POSITIVE
GUIDANCE AND HUMAN FACTORS
CONSIDERATIONS TO MOTORISTS OF

THE PA TURNPIKE

- Provide comprehensive guidance
information...

- Emphasizing Geometry & Advisory Speed...
= In a Consistent & Escalating fashion

IGHWAY , @ ;IK;




RAMP “LEVEL™ DEVELOPMENT

TRAFFIC CONTROL DEVICES SUMMARY
. N LEVEL 1 LEVEL 2 LEVEL 3 LEVEL4
TRAFFIC DEVICE Stee Side  enrance] o |owmance] o |ommance| it |nmmanc | ear_|

* “Level” is designated for o=
each ramp within an
interchange

4 b0 RIGHT A % i % i [ /A X

4B RIGHT WA % Wik % Wik X WA ]

v e GORE WA i WA i [T " WA X

Be= 472 187 28" X % X X
48 « 4, 307 w307 RIGHT X i i i % X i X
LEFT OPTNONAL |OFTIOMAL OFTIONAL oPTioNAL
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T WITH ALV
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GO x GO OPTNONAL |OFTIOMAL OFTIONAL oPTioNAL

SIGNS
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ENA ON TRUCK ROLLOVER SIGN OPTNONAL |OFTIOMAL OFTIONAL oPTioNAL
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OPTNONAL |OFTIOMAL OPTIONAL oPTioNAL

* Levels are unique for =
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RIGHT & LEFT X X X X
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RAMP “LEVEL" DEVELOPMENT

TRAFFIC CONTROL DEVICES SUMMARY

. . LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
TRAFFIC DEVICE Size Side
ENTRANCE| EXIT |ENTRAMCE| EXIT |ENTRAMCE| EXIT |ENTRAMCE| EXIT
MERGE EISHT SHaM [Wa-1E] OR A0ED LAME RIGHT SKaN (W4-3R)
: ’ 4E™ u &K RIGHT k4 ] k4 ] ) A ) A
O MAINLINE : N N N N
B Dy RARAF SPEED SKGH (W' 13-3) 4™ w bl RIGHT ¥ Mi& ¥ Mi& i TEN i TEN
;FTT:A:I?HH WCERIGATAL ALRRMCHT.AENIONT A JPCED 4F w4 RIGHT ¥ W/E ¥ W/E ¥ W& ¥ WA
LR DAAS0RY EXIT SPEED EIGH (Wi13-2) 4E™ w bl RIGHT T kA K& kA TS ¥ TS L]
n_q:-'-.'lh.r-:::. I?II':IHEI'.JEIH-F.. ALGHMENT JADW SOEY EXIT SPEED PR RIGHT Wi X NI X NIk X NiA X
SN [WHI-ER)
EXIT GORE SIGH WATH YELLDW DSUECT MARKERS (081-3] 08 POSTS | Variabli: 1E™ x 1E ORE Hf&A % hfA % TS ¥ TS ]
[SERVICE PLETA SHGH WITH YELLOW' OBRIECT MASKEERE |Of&L-3] ON R _ P
SOETS, BT w7 08w 18 GOims ¥ ¥ X L
AORMMOMTAL ALIGHMIENT WARKNNG SKGN (VARIOLSE) WiTH . e arm e _
o DRSO SPEED FLADIUE PRLE. 171 48" w 48" 30" w 30 RIGHT ¥ ¥ ¥ ¥ i i i |
HORIIONTAL ALIGHFENT WARKMG SKGN (VERIOLS) WITH -
. g 48" wm 48" 3" m 30" LEFT OPFTIOMAL |OPTROMAL] OFTRIAMAL |OPTIORA]
A DAESORY SPEED PLAGIUE (W13-17] * *
AORITONTAL ALIGHPMENT WARKNG SKGN (VARIOLS) WITH
R " . E0 ¥ B OVERHEAD OPTIONAL [OPTIOMAL| OPTIOMAL [OPTIOMAL
PADWESORY SPEED PLADIUE (WL3-1F]
[TRUCEK AOLLOYER SHEM [WE-13RL) WTH ADWISORY
48" w 48" 30" w 30" RIGHT ¥ ¥ ] ] ] ]
SPEED PLACILIE (#1319 * *
[TRLUCEK AOLLOVER SHEM [WE-13R)L) WATH ADWVISORY N . _
" x 3 = ¥ 4 o 4 o 4 o 4
S PEED FLAGUE Mé13-05) 48" 0 487, 307 = FT OFTIOMAL |OFTROMAL] OFTIOMAL [OFTROMAL
[TRLIC WER SIGM [WH-13R/L) ACNAS FEED Iz R
R T ROLECRER S0 {MR-13 L) WNTH ACRASONRY SPEED PLACH 60" x G DVERHEAD OPTIONAL |OPTHIMAL| OPTIONAL [OPTIONA
] (Wi3-1F
B [34/7 FLASHING BEACOM SYSTER ON TRUCK AOLLOWER SIGN WATASE RIGHT OPFTIOMAL |OPTIORAL i |
14T FLASHING BE&OOM SYSTEM ON TRUCK ROLLOYER SHGN WARASE LEFT OFTROMAL |OPFTROMAL] OPTROMAL |COPTRORAL
14T FLASHING BEADOM SYSTEM ON TRUCK ROLLOYER SIGN WARASLE O ERHEAD OFTHOMAL |OPFTHOMAL] OPTROMAL |(OPTRORAL
EXIT SFEED SIGM |[E13-1P) UMDER EXIT GORE S8GHN T w4 RIGHT Hf& k4 HfA ) HfA L]
CHEVROM ALIGNMENT SIGMS Mé-E) 5™ 4K LEFT OR RIGHT ¥ ¥ i i | |
[SEGUENTIAL LED: CHEVROHN ALGHNMENT SHGNS WARIABLE RIGHT OR LEFT OFTIOMAL |OFTROMAL ¥ |
CORNRANTION ROSIDNTAL M Rve 4F" w LE RIGHT OFTIOMAL |OPTIOMAL H ] H X
SPEED S3GN fiL-La=i
___ !
/ﬁ PENNA
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LEVEL 1 DESIGNATION

# Gradual curves
# Short distance from tollbooth (slower speeds)
# Long deceleration lane (slower speeds)

ENTRANCE RAMP EXIT RAMP




LEVEL 1 DESIGNATION

Summary of Traffic Control Device Requirements

2o MUTCD Minimum Guidelines

a Advisory speed plaque on all Horizontal
Alignment Warning signs

2 270° Curve Warning Sign for loop ramps @

a High level of delineation:

. Continual delineators on both sides
. Durable pavement markings

IGHWAY d TUR‘N
, Pennoni i




LEVEL 2 DESIGNATION

o Sharper curves
o Short distance from tollbooth
# Long deceleration lane

ENTRANCE RAMP EXIT RAMP




LEVEL 2 DESIGNATION

Summary of Traffic Control Device Requirements

a Chevron Alignment signs )
v Enhanced delineation |
(reflective post panels)

a Truck Rollover with advisory speed signs @

a Optional combination Horizontal Warning 35]
with Advisory Speed signs
i B

IGHWAY /w TP R‘LN
, Pennoni bl




LEVEL 3 DESIGNATION

o Sharp curves
# Longer distance from tollbooth (higher speeds)
# Short deceleration lane (higher speeds)

ENTRANCE RAMP EXIT RAMP




LEVEL 3 DESIGNATION

Summary of Traffic Control Device Requirements

a Conspicuity plagues on warning signs

a Flashing beacons on critical signs

o Advisory speed plaques on Exit Gore and B o) )
Destination Signs (Type A or Overhead) Destination ”

Destination

aIncreased enhanced delineation ——— _
o Dynamic Speed Display @

wams  Penmoni




LEVEL 4 DESIGNATION

o Sharp curves

# Long distance from tollbooth

# Short deceleration lane

o Existing or emerging crash history

ENTRANCE RAMP EXIT RAMP




LEVEL 4 DESIGNATION

Summary of Traffic Control Device Requirements

o TRUCK ALERT sign { Q] N ‘ip

a SLOW CURVE Pavement Markings ol bofis [ufiEs

a Curve Warning/Truck Rollover System
a OVERHEAD Dynamic Speed Display




LEVEL SElEIITIIlN PIHII:ESS

# Selection based on

2 geometric items:

e “Approach Speed” versus
“Recommended Speed”
at the “Critical Curve”

e Tangent length between
reverse curves, if present

# Selection Charts model
speeds and determine
appropriate Level







BEAVER VALLEY INTERCHANGE
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BEAVER VALLEY INTERCHANGE

SAFE Highway Engineering, LLC SAFE Highway Engineering, LLC
36 Trevose Road | | 36 Trevose Road
Trevose, PA 19053 Project: Pennsylvania Turnplke Commission Work Order #2 Trevose, PA 19053
215-355-2089 Interchange Ramp Evaluations
Location: Beaver Valley Interchange MP 1287
Date Collected: luly 10, 2018
20 - . - . - .
% & RIEKER inc. Curve Adwvisory Reporting Service B CARS
l \ 18 Note: This decuiment was eraated by SAFE Highway Engineering, LLC to summarize the CARS svalustions for each curve. The cine
data was exported from the Curve Advisory Report in CARS. This specific report does not appear in CARS and was set up for this
25 J sperific project. Copyright 2003 Rieker nc. All rights reserved.
Cu Cui Recommended
24 26 Curve Ramp | Curve Point of Curvature Point of Tangent  |Lak. 'HT: Inen::l Adv i
No. | Direction | Dir. Lat. .
22 flat-tong) tong) reet) | treet {moh)
1 we-0fF | RT | 40.81315*-8032283" | 40.81390°-80.32357" 413 359 30
] WEB-OFF | RT | 40.81390°-8032357 | 40.81476°-80.32328° 340 336 25
3 (i ISR S A LR 372 315 25
'] we-0fF | T 40.81632*-80.32243" | 40.81674"-80.32325" 203 306 25
d 2 5 we-0fF | RT | 40.81674*-8032325" | 40.81745'-80.32403" 188 374 20
& EB-ON RT | 40.81659°-80.32438" | 40.81605° -80.32467" 377 216 25
] - 1 7 EB-ON AT | a0.81605*-8032467 | 40.81605°-80.32534° 111 210 20
8 EB-ON RT | 40.81605°-80.32534" | 40.81856° -8032538° 132 211 20
5 g EB-ON AT | 40.51656°-80.32538° | #0.81678° -80.32475° 137 210 20
— 10 EB-ON AT | a081667*-8032373° | 40.81641°-8032381° 700 280 40
12 11 EB-ON AT | 40.81641%-80.32281" | 40.81562°-80.32265° 172 342 20
13 12 EB-ON LT | 40.81330°-B032464° | 40.81274°-80.32448° 134 236 20
P Gl Hups Hup ol oG 2028 Saagn : 13 EB-ON LT | 40.81274*-B032448" | 40.81282°-80.32377" 152 220 20
14 EB-ON AT | 40.81292°-80.32359" | 40.81293° -80 32288" 143 215 20
15 EB-OFF AT | a0.81352°-80.32411° | #0.81307° -80.32372° 194 210 15
N ) . . - 16 EB-DFF AT | a0.81307*-8032372° | 4081277 -80.32440" 130 21 10
ﬁ RIEKER inc. Curve MV'SD']’ Rel’lﬁm"gswf@ ) CARS Length Length 17 EB-OFF AT | 40.81277*-8032440° | 40.81332°-80.32460" 116 244 15
Recommended Curve # pamp | Available for | Available for 18 SB-ON LT | 40.81557°-B032265° | 40.81641°-80.32270° 177 344 25
Advisory Speed Acceleration | Deceleration 19 SB-0M LT A0.81641° -80.32270° 40.81672" -80.32379° 550 334 40
10 MPH - EB-ON 1260 A 20 $B-ON LT | 40.81685°-B032484° | 40.81653"-80.32551° 143 244 20
15 MPH 15, 16, 17, 25, 26 WE-ON 850 N/A 21 SB-0N LT | 40.81653°-8032551° | 40.81599°-80.32532° 141 231 25
20 MPH 5 7, 11,12, 13, 14 2"': 23! _
25 MPH 2 WE-OFF M/A 450° 40.81423°-8032409° | 40.81411°-80.32484°
30 MPH SB-ON 1145 N/A LRk S O Ui K P
35 MPH i NE-ON 1150° N/A 25 | we-off | AT | 4081629°-B032331° | 4081618°-8032265° | 149 | 206 15
v
40 MPH 10,19 NB-OFF N/A 506 26 | NB-OFF RT | 40.81618°-80.32265' | 40.81569° -80.32263° 133 195 15
SB-OFF NfA EXL
PA TURNPIKE INTERCHANGE CURVE ADVISORY SPEED EVALUATION
I-76 MP 12.87 BEAVER VALLEY SAFE PROJECT 2017.001
DATE COLLECTED: JULY 10, 2018 /ﬁ
ENGINEE Pennoni

ENGINEERING, LLC. u




BEAVER VALLEY INTERCHANGE

Westbound Entrance Ramp

LEVEL SELECTION CHART A: ENTRANCE RAMPS

1. Acquire Geometry

REVERSE CURVE TANGENT LENGTH {Feet}

a) Length Available for E‘L 1;2250? 1 7 7 SU,? ? 7 ? 40? 7 7 7 303 3 3 .
Acceleration: 850 LF
T £ owoof 1|t v | 1|22 |22 2] 2]2]2]|3]|3]|3]3
_ o
b) Shortest radius of curves & ™ ke
U
. g 1000 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2
(Only One)'M E 900—1——1---1-—1——1-+;h—1—-r--i-—J—q'l; 7Y% ? ?
. Woogol t |t |t |1ttt rf1]1]|1]|]2]2 2|2
C) Slngle Lane ramp % Joop 1 1 1 1 1 1 1 1 1 1 1 1 2 IE 2 2
3 < ool 1 1| 1] 1] 1|1 1|1 1|1 TR
d) Advisory Speed: 20 mph @ s[o T e e
G 250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90
é CURVE RADIUS {Feet}

2. Level Selection — Chart A

Level 2




BEAVER VALLEY INTERCHANGE

Westbound Exit Ramp

1. Acquire Geometry e setccnon cur s oxtRawes

REVERSE CURVE TANGENT LENGTH {Feet}

. 1100 1000 900 800 700 600 500 400 300 200 100
a) Length Avallable for 1200] 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 3 3
= 1150] 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 3 E]
D | ® . 4 O LF E 1100 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 3 3
ece eratlon. 5 ; 1050] 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 3 3
e, % 1000| 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 |3 3 3 3 3
- g E 950| 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 | 3 3 3 3 3
b) Radius of Initial Curve: £ =~
T 2 o 850] 1 1 1 1 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3
E soo| 1 1 1 1 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3
413 LF e 750] 1 1 1 1 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3
A e, S 2 Joo| 1 1 1 1 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3
5 650 1 1 1 2 2 2 3 3 3 3 3 3 3
) S, % 600| 1 1 1 1 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3
c) Single Lane ramp S
3: 500| 1 1 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3
o E 450 2 2 2 2 2 #2 2 2 3 3 3 3 3 3 3 3 3 3 3 3
d) No adjustment for grade 2 =« =113/
= 350| 2 2 3 3 FREHBE 3 3 3 3 3 3 3 3 3 3 3 3 3
300] = 2 3 3 3 E] 3

250 550 525 500 475 450 425 400 375 350 325 300 275 250 225 200 175 150 125 100 75 50

e) AdVisory Speed: 25 mph CURVE RADIUS {Feet}
2. Level Selection — Chart B * Decrease LENGTH AVAILABLE FOR DECELERATION...

...by 5% if ramp is on a negative grade of 0 - 3%
...by 10% if ramp is on a negative grade of > 3%
...hby 25% if ramp has dual lanes

Level 2




LEVEL 2 ENTRANGE RAMP DIAGRAM

LEVEL 2 ENTRANCE RAMP DIAGRAMS

NOTES:

1. Place in accordance with Table 2C-5 of MUTCD (Manual on Uniform Traffic Control Devices), 2009 Edition,
at near as possible to the start of the deceleration lane at full-width.

Eliminate when no location between the tollbooth and the initial curve is feasible and when established enginesring
practices deem appropriate.

Advisory ramp speed should depict the lowest advisory speed for all curves on the ramp, including any truck advizory
speeds, as determined by established engineering practices appropriate for the determination of the recommended
advisory speed for a horizontal curve outlined in Section 2C.08 of MUTCD, 2009 Edition.

PLACE PAVEMENT MARKINGE
a5 ol o

=]

Replace with W1-2R (48" x 487) @ when the advisory speed is determinad to be above 30 mph.

(GORE DELINEATION $58 NOTEL S . . . ; . ) . X . . . . .
DETALS : Wikip = ). Place horizontal alignment signs at location using established enginsering practices outlined in Section 2C_05 of

a

SEE TR MUTCD, 2009 Edition.
MAINLINE REVERSE CURVE

4. Advisory speed depicted determined by established enginesring practices appropriate for the determination of the
recommended advisory speed for a horizontal curve as gutlined in Section 2C_08 of MUTCD, 2009 Edition.

wn

Place in accordance with Section 2C 40 of MUTCD, 2009 Edition, and position so view of entering fraffic iz not
obstructed.

ENT MASHINGE
ED ON FT5-380

Replace with W4-3R (487 x 4587) when merging maovements are not reguired.

6. Replace with W1-11L (48" x 487) @ when curve has a change of direction = 1359,

. MAINLINE RAMP CURVE - .
\ )-4* Replace with W1-3L (48" x 487)

e GORE DELINEATION
DETAILE

FLAGE SAVENENT when the tangent distance separating reverse curves < 600°.
I '!IE-\TFL'}"(".QN :‘T.‘—\'.%?\_\
wie 7. Install when either of the following considerations are met:

BEE NOTEZ 8.0 A. Radius of curve is = 140" and Length Available for Acceleration is = 1400°

B. Radius of curve is = 250" and immadiatzly in advance of second curve of reverse curve with a tangent length < 800°.

_— Place at a location determined by established engineering practices.

Advisory speed should depict the recommended speed for vehicles with a higher center of gravity using established
engineering practices outlined in section 2C.13 of MUTCD, 2009 Edition. If this spesd iz lower than the recommendad
speed for the comesponding horizontal alignment warning sign{s), this recommended speed should also be used for the
horizontal alignment warning signis).

w13 w'3-1-"—’)
SEE MOTE 7

FLACE PavEwEST |
Wkl &
IMCIGATED ON =15

8. Placed at approximately 50° spacing on outside of every curve from Point of Curvature (POC) to Point of Tangent (POT).

w

Place 3" wide yellow PennDOT approved Type Xl retroreflective sheeting along the length of the sign post facing
oncoming traffic.

O PS5 W3R, WAL1R
SEE WOTE 7

U [ A A 10. Sign is recommended when Advisory Speed is = 30 MPH or when tangent length in advance of reverse curve is < 600"
ONF

Place at or near Point of Curvature (POC).

11. Place sign instaliation on left when established engineering practices deem appropriate and roadway geometry allows.

@ Follow Note 7 to determine if W1-13R (Truck Rollover)
may be needed with W13-1P (Advisory Speed)

24 25



LEVEL 2 EXIT RAMP DIAGRAM

LEVEL 2 EXIT RAMP DIAGRAMS

L
B S
i

Wiall
SEE NOTES
67

NOTES:

1. Place per Table 2C-5 of MUTCD (Manual on Uniform Traffic Control Devices), 2009 Edition, as near as possible to start
of deceleration lane at full-width.

T
Replace with W13-6R (48" x 84”) | 2 | when exit ramp curve has a change of direction of approximately 270°.
Advisory speed depicted should represent the loweat advisory speed for all curves on the ramp, including any truck

recommended advisory speed for a horizontal curve outlined in Section 2C.08 of MUTCD, 2009 Edition.

.
2. Replace with W1-2R (487 x 487) <l'> when advisory speed of initial curve iz detemined to be = 30 mph.

Replace with W1-3R (487 x 487) @ when two changes in readway alignment in opposite directions are separated by
a tangent distance < 600"

RE DELINEATION ACC)
EATICH AANTERA Replace with W1-11R (48 x 487) @ when curve has a change of dirsction of approximately 135° or mors.

%& Replace with W1-15R (48" x 487) @when curve has a change of direction of approximately 270°.

o

=13

;ﬁ 3. Location/placement of horizontal alignment sign is determinad by established enginesring practices outlined in Section
_(E 2C.05 of MUTCD, 2009 edition.

":",\% II'IL;:?EEIIU-L

a4 4. Advisory spesd depicted is to be determined by established enginsering practices appropriate for the determination of

the recommended advisory speed for a horizontal curve as outlined in Section 2C_08 of MUTCD, 2009 Edition.

5. Eliminate when two changss in roadway alignment in opposite directions are separated by a tangent distance < 600",

PTS-580

[e

6. Placed at approximately 50’ spacing on outside of every curve from Point of Curvature (POC) to Point of Tangent (P

e~ e Gomesza T—ruace pavewent
£ OTES 2. 3 AGH AVl
Iy h MARKINGS AS INDICATED - — . . - . - =
o E'u.‘?xf;-u-._,_ ONPTE-480 7. Place 3" wide yellow PennDOT approved Type Xl retroreflective sheeting along the length of the sign post facing
e oncoming fraffic.

8. Install when either of the following considerations is mat:
A, When the following curve radius and Length Available for Deceleration relationship is met:
+ Radius iz < 175" and Length Available for Deceleration is < 1000°
= Radius iz < 350" and Length Available for Deceleration is < 550
« Radius iz < 500" and Length Available for Deceleration is < 5007
B. Radius of curve is < 350° and immediately in advance of the second curve of a reverse curve with a tangent
length < 600°.

EDGE CF EDGE CF
SHOULDER HOULDH

Place W1-12R in advance of a curve to the right, or W1-13L in advance of a curve to the left, at location determinad by
established engineering practices.

Advisory speed should depict the recommended speed for vehicles with a higher center of gravity using established
engineering practices outlined in Section 2C.13 of MUTCD, 2009 Edition. If this speed is lower than the recommendead
speed for the cormesponding horizontal alignment warning sign{s), this recommended speed should also be used for the
horizontal alignment warning signis).

MAINLINE RAMP CURVE

LEGEND
WHITE DELINEATOR, A5

9. Eliminate sign when curve has a change of direction of approximately 270°.

=]

. Sign can be eliminated when advisory speed is = 30 MPH or when tangent length in advance of reverse curve is = 600"
Place at or near Point of Curvaturs (POC).

YELLOW DELINEATOR AS APPROPRIATE MAINLINE HAIRPIN/LOOP CURVE
TYFERAD

= CONCRETE EARRIER:

P — # Follow Note 8 to determine if W1-13R (Truck Rollover)
o e e e w0 may be needed with W13-1P (Advisory Speed) .




BEAVER VALLEY INTERCHANGE

EXISTING SIGN / PAVEMENT MARKING (TO REMAIN)
LEVEL 1 RAMP (TURNPIKE ISP) PROPOSED PAVEMENT MARKING

LEVEL 2 RAMP (TURNPIKE ISP) PROPOSED SIGN
LEVEL 3 RAMP (TURNPIKE ISP) EXISTING SIGN (TO BE REMOVED)

Evaneerc, e (Pe@nnoni




28



* Revisions to Interchange Signing Plan currently
underway.

= Integration of Wreng-Way Signage into document
"% Minor changes to recommendatlons

e Publish Interchange Signage Plan in 2019/2020 for
application on PA Turnpike System

\ Present.the PA Motor Truck Association § i) the
final results and implementation plans for ISP.
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* Prepare for possible expansion/integration of
current and future ITS Devices

Example

e Continually scrutinize ISP for improvement
opportunities as technology, traffic control, and
traffic operations change

- Update Level Selection Charts
- |ncorporate emerging technologies
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