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Executive Summary

Upper Dublin School District is planning a full renovation of the Sandy Run Middle School located to the north of
Twining Road and to the west of Limekiln Pike (S.R. 0152) in Upper Dublin Township, Montgomery County, PA.
Access to the school will continue to be provided via two existing accesses along Twining Road and Audubon Drive.

As a result of the site redevelopment, some off site traffic improvements are proposed to add more capacity and
provide safer vehicular and pedestrian accommodations. The following improvements are proposed for the intersection
of Limekiln Pike (S.R. 0152) and Twining Road:

¢ Install a separate 10-foot left-turn lane along Twining Road

e Restripe the southbound Limekiln Pike (S.R. 0152) right-turn lane to extend the storage area from 110 to 150
feet

e Increase the size of the channelized island on the northeast corner to decrease pedestrian crossing times
associated with the all-pedestrian phase

¢ Install video detection for all approaches and Wavetronix dilemma zone detection for both approaches of
Limekiln Pike (S.R. 0152)

e  Optimize signal timings during both peak hours, which will include the removal of the existing advance left-
turn phase provided for the westbound approach of Twining Road

e Install new ADA compliant curb ramps for all affected existing crossings

The existing traffic signal permit plan for the intersection of Limekiln Pike (S.R. 0152) and Twining Road can be
found in Appendix B.

Vehicle change and clearance interval and pedestrian interval calculations were conducted at the project
intersection. The results of these calculations can be found in Appendix C.

An evaluation of the pedestrian needs and functionality of the existing facilities at the intersection was conducted.
A Pedestrian Needs Accommodation at Signalized Intersection Study was prepared and the PennDOT TE-672
form, Pedestrian Accommodation at Intersections Checklist (Publication 149, Chapter 4), was completed for the
project intersection. This study and completed form can be found in Appendix D.

Manual turning movement traffic counts were completed at the project intersection during the weekday morning
peak period (6:30 AM to 8:30 AM) and the mid-afternoon peak period (1:30 PM to 3:30 PM) in May 2018. The
results of these traffic counts are tabulated by 15-minute intervals and can be found in Appendix E.

The resultant peak hour traffic volumes were then subjected to detailed capacity/level-of-service and queuing
analysis to assess the existing traffic conditions. The results of this analysis can be found in Appendix F.

Additionally, the peak hour traffic volumes were subjected to additional capacity/level-of-service and queuing
analysis to assess the traffic conditions after the redevelopment has been completed. The results of this analysis
can be found in Appendix G.

A left turn conflict factor worksheet was completed to evaluate the need for left turn phases at the project
intersection. This worksheet and its results can be found in Appendix H.
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Traffic Signal Clearances Workbook

Page 1

STUDY LOCATION AND ANALYSIS INFORMATION

Municipality:
County:
PennDOT Engineering District:

Intersection Description:

Upper Dublin Township

Montgomery County

6

Agency/Company Name:

Analysis Date:

1/11/2019

Conducted By:

EJR

Checked By:

AKK

McMahon Associates, Inc.

Limekiln Pike (SR 0152) and Twining Road

VEHICLE AND PEDESTRIAN INTERVAL FINDINGS

Vehicle Change and Clearance Interval Findings

Approach Description Direction

Calculated Yellow
Change Interval, Y

User Defined Yellow
Change Interval, Y

Calculated All-Red
Clearance Interval, AR

User Defined All-Red

To Be Implemented

Clearance Interval, AR Y (s) AR (s)
SR 0152 (Phase 2) NB 3.6 4 23 3 4 3
SR 0152 (Phase 6) SB 4.2 4 2.8 3 4 3
Twining Road (Phase 4) EB 2.7 3 3.9 4 3 4
Twining Road (Phase 8) WB 2.9 3 3.9 4 3 4

Additional Comments/Justifications:

** Note: This Traffic Signal Clearance Excel file provided by PennDOT has been altered from its original form so that the final output can be adjusted by the design engineer
as needed to accommodate different PennDOT District preferences and based on engineering judgement.

Pedestrian Interval Findings

WITH PEDESTRIAN SIGNALS

To Be
Calculated Walk | User Defined Walk |Calculated Ped. Change| User Defined Ped. Greater than
Implemented
Description of Pedestrian Crossing Interval, T,, Interval, T,, Interval, T Change Interval, To | (Ty+Tpc)min?
Tw (S)| Toc(s)
Crossing of WB Twining Road (All Ped) 12.3 7 18.6 23 Yes 7 23
Crossing of NB SR 0152 (All Ped) 12.2 7 18.3 23 Yes 7 23
Crossing of SB SR 0152 (All Ped) 14.5 7 229 23 Yes 7 23

WITHOUT PEDESTRIAN SIGNALS

Description of Pedestrian Crossing

Calculated Min.

Green Interval, Tp

Additional Comments/Justifications:

pennsylvania

DEPARTMENT OF TRANSPORTATION

2/1/2019

Traffic Signal Clearances.xlsm



Traffic Signal Clearances Workbook Page 2

VEHICLE CHANGE AND CLEARANCE INTERVALS

Assumptions and Calibration Inputs

Change and Clearance Intervals (CCl, seconds)

CCl=Y+AR
Yellow Change Interval (Y, seconds) All-Red Clearance Interval (AR, seconds)
14NV (W + |_)
Y=t+——— ; - @ =7
2a+ 64.4(9/100) (typ. 3-6 seconds) AR 147V
t = Perception-reaction time, s (1 second) <« W = Width of the intersection, ft
V = Approach speed, MPH (from the stop bar to the end of the farthest traveled lane)
a = Deceleration rate (10 ft/sz) < L = Length of Vehicle (20 ft) <«
g = Grade of approach, % V = Approach speed, MPH
Calculations

Through Movement Phases

Approach Description Direction Vv g (%) w Y AR ccl Comments
SR 0152 (Phase 2) NB 40 4.8 113 3.6 23 5.9
SR 0152 (Phase 6) SB 40 -2.3 143 4.2 2.8 7.0

Twining Road (Phase 4) EB 25 4 122 2.7 3.9 6.6

Twining Road (Phase 8) WB 25 -0.5 120 2.9 3.9 6.8

Left-Turn Movement Phases
Approach Description Direction Vv g (%) w Y AR ccl Comments

pennsylvania
DEPARTMENT OF TRANSPORTATION 2/1/2019 Traffic Signal Clearances.xlsm




Traffic Signal Clearances Workbook Page 3

PEDESTRIAN INTERVALS

Assumptions and Calibration Inputs

Ik ! 1 L Pedestrian Interval Variables
Walk Interva T _ 2 + 3 L = Pedestrian walking distance from the curb or edge of shoulder to
(T,., seconds) wo S. the far edge of the traveled way, ft
Pedestrian Change L
Interval T PC = S+ = Walking Speed, ft/s (3.5 ft/s) <«
S
(Tper SeCONds) w
Minimum Duration (L + 6)
TW +Tp° min Minimum Green Interval® L
((Ty+Tp)mins SECONdS) 3 T p — + 3
1) The walk interval should be at least 7 seconds, but where justified, a (Tp’ seconds) w
minimum 4 second interval may be used.

2) Minimum green interval when no pedestrian signals are present or proposed

Calculations
Description of Pedestrian Crossing Ped Signal L To Toc (TwToc)min T, Comments
Crossing of WB Twining Road (All Ped) Yes 65 12.3 18.6 23.7 N/A
Crossing of NB SR 0152 (All Ped) Yes 64 12.2 18.3 23.4 N/A
Crossing of SB SR 0152 (All Ped) Yes 80 14.5 22.9 28.7 N/A
pennsylvania o
DEEARTMENT OF TRANSPORTATION 2/1/2019 Traffic Signal Clearances.xIsm
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TE-672 (9-10)

PEDESTRIAN ACCOMMODATION > Fani
AT INTERSECTIONS CHECKLIST K REISy Ly el

DEPARTMENT OF TRANSPORTATION
PLEASE TYPE OR PRINT ALL INFORMATION IN BLUE OR BLACK INK www.dot.state.pa.us

As specified in the MUTCD, Section 4E, an engineering study shall be conducted to determine the need for pedestrian accommodation at signalized intersections and the
related design and operational features. Based on the engineering study and engineering judgment, proper documentation shall be made at all new signalized intersections
and modifications to existing signalized intersections. This documentation shall be provided with guidance from this checklist.

When pedestrian accommodations will not be provided at an intersection, signalized or not, proper justification must be documented. Below is a checklist of information that
may be relevant in the determination of pedestrian needs and warranted accommodations at an intersection. Not all of the information below is required to make a
determination. This form can be used to summarize the needs and accommodations of a corridor or a single intersection.

Intersection Background Information

DATE DISTRICT COUNTY
January 11, 2019 6-0 Montgomery

MUNICIPALITY INTERSECTION

Upper Dublin Township Limekiln Pike (SR 0152) and Twining Road
SUBMITTED BY STREET ADDRESS

McMahon Associates, Inc. 425 Commerce Drive, Suite 200

CITY STATE ZIP TELEPHONE NUMBER

Fort Washington PA 19034 (215) 283-9444

Project Overview

Provide a Project Description and Scope of the Project. Refer to attached pedestrian study.
Bike/Ped Checklist Completed. [ Yes [E] No

Existing Facility Description

<
(2]

e
Are pedestrian facilities present (i.e., sidewalks, curb ramps, crosswalks, pedestrian signals, etc.)?

Are there descriptions of each quadrant of the existing intersection (photos are strongly recommended)?
Are near-by land uses documented?

Are pedestrian facilities near the intersection (i.e., sidewalks, bus stops, trails, etc.)?

Is there current evidence of pedestrians using the intersection (worn paths, observed activity)?

Were special accommodations made in the past for pedestrians at the intersection?

Are restrictions for pedestrians present? (No Ped signs, limited crossings)

Is this a defined walking route or safe route to school route?

Are physical restrictions or right-of-way restrictions present?

(=) CJ[= [=] (=] [=] [=] [=] [=] []
OmO000O000ooosz

If pedestrian signals are present, is proper traffic signal timing designated for pedestrians at the intersection?

Proposed Facility Description

3
)

Will the proposed improvements generate new or additional pedestrian traffic?
Does the proposed facility introduce possible additional restrictions for pedestrians?
Are new or existing pedestrian signals proposed at the intersection?

Are sidewalks proposed as part of the project?

Are detailed descriptions of changes to each quadrant documented?

Do near-by land uses change as part of the project?

OoEEROOO0
EEOO0OFEEZ

Are additional pedestrian facilities proposed for the intersection?

Outreach Efforts

Has contact and discussion concerning pedestrian accommodations at the intersection been made with the following?

Municipality (s)

Transit Organization (s)

School District (s)

Public Meeting (s)

Emergency Services

Advocacy Groups

Other (s) Refer to attached pedestrian study.

EO000ORDES
oOooOooooz

1



TE-672 (9-10)

Intersection Details

(The information below may be useful in the determination of pedestrian needs and warranted accommodations at uncontrolled intersections. Not all of the
information is required to make a determination. The minor roadway information may also be needed in some situations.)

Minor Arterial

Roadway classification:

Roadway Typology: Community
Speed Limit (MPH): 40

Design Speed:

ADT: 8814

Percentage of Trucks: 4%

Travel lanes: 1 Rightand 1 Left/Thru

Is there a sight distance deficiency? [ Yes [®No

If yes, explain.

Sidewalk: [® Yes [ No Shoulders: [® Yes [ No curb: [®] Yes [ No

Is parking permitted on the roadway? O ves [=] No

Municipal recommendation:

Pedestrian generators? Refer to attached pedestrian study.

Distance to next available crossing:

Was a crash analysis completed? O ves [=1No
Are there pedestrian crashes? [ Yes CINo
Has a pedestrian gap analysis been performed at the location? [ Yes [=] No

ftp:/ftp.dot.state.pa.us/transfer/Traffic Signals/Unsignalized Intersection Ped Calcs from HCS .xlsx
Are there other geometric concerns? If yes, explain:

Pedestrian Traffic Signals (if applicable)

Ye

(2]

Is there proper pedestrian timing established at the intersection?

Is an all-pedestrian phase recommended in the study?

Are the crosswalks in alignment with curb ramps?

Are pedestrian signals visible from the proposed crosswalk/curb ramp locations?

Are countdown pedestrian signals present?

Has the need for Accessible Pedestrian Signals (APS) been determined from the study?
Are pushbuttons proposed to be within the current ADA criteria?

Are all pushbutton locations accessible to all pedestrians?

CIEECEEECEERE
O00O00o0oaOooodsz

Do all features satisfy applicable state and federal requirements?

2



TE-672 (9-10)

Recommendations/Justification

See attached pedestrian study.

District Traffic Engineer Approval

Assistant District Executive Approval

District Traffic Engineer

Date

District ADE of Design, Maintenance or Services

Date




Pedestrian Needs Accommodation at Signalized Intersection Study
Limekiln Pike (SR 0152) and Twining Road
Traffic Signal Modification
Upper Dublin Township

Montgomery County

February 2019

Prepared by: McMahon Associates, Inc.
425 Commerce Drive, Suite 200
Fort Washington, PA 19034



Project Description and Scope

Upper Dublin School District is planning a full renovation of the Sandy Run Middle School located to
the north of Twining Road and to the west of Limekiln Pike (S.R. 0152) in Upper Dublin Township,
Montgomery County, PA. Access to the school will continue to be provided via two existing accesses
along Twining Road and Audubon Drive.

As a result of the site redevelopment, some off site traffic improvements are proposed to add more
capacity and provide safer vehicular and pedestrian accommodations. The following improvements
are proposed for the intersection of Limekiln Pike (S.R. 0152) and Twining Road:

e Install a separate 10-foot left-turn lane along Twining Road

e Restripe the southbound Limekiln Pike (S.R. 0152) right-turn lane to extend the storage area
from 110 to 150 feet

e Increase the size of the channelized island to the northeast corner to decrease pedestrian
crossing times associated with the all-pedestrian phase

e Install video detection for all approaches and wavetronix dilemma zone detection for both
approaches of Limekiln Pike (S.R. 0152)

e Optimize signal timings during both peak hours, which will include the removal of the
existing advance left-turn phase provided for the westbound approach of Twining Road

¢ Install new ADA compliant curb ramps for all affected existing crossings

Existing Facility Description

The existing intersection of Limekiln Pike (S.R. 0152) and Twining Road is located in Upper Dublin
Township, Montgomery County, PA. This intersection is a four-leg signalized intersection. Within the
vicinity of the project location Limekiln Pike (S.R. 0152) is a two-way community minor arterial
running north-south. This road consists of one right turn lane and one thru/left turn lane in the
northbound direction and one right turn lane and one thru/left turn lane in the southbound direction.
Twining Road is a two-way community collector running east-west. This roadway consists of one left
turn/thru/right turn lane in the eastbound direction and one right turn lane and one thru/left turn lane
in the westbound direction. It should be noted that there is an existing all-pedestrian phase at this
intersection.

Northeast: This corner of the intersection is a gas station with a small rock bed directly adjacent to the corner.
There is curbing and sidewalk provided along both Limekiln Pike (S.R. 0152) and Twining Road. There is a
small island on this corner creating a channelized right turn for westbound Twining Road onto northbound
Limekiln Pike (S.R. 0152). There are ADA compliant curb ramps and a painted crosswalk provided for crossing
the uncontrolled channelized right turn. There are ADA compliant curb ramps, pedestrian push buttons,
countdown pedestrian signal heads and painted crosswalks for crossing the north leg of Limekiln Pike (S.R.
0152) and the west leg of Twining Road.

Southeast: This corner of the intersection is a commercial property occupied by a bank with a large grass area
located directly adjacent to the back of sidewalk. There is curbing and sidewalk provided along both Limekiln Pike
(S.R. 0152) and Twining Road. There are ADA compliant curb ramps, pedestrian push buttons, countdown
pedestrians signal heads and painted crosswalks for crossing the west leg of Twining Road and from the
southeast corner to the northwest corner. There is a “No Pedestrian Crossing” sign for the south leg of Limekiln
Pike (S.R. 0152).



Northwest: This corner of the intersection is a middle school property with a large grass area directly adjacent to
the back of sidewalk. There is curbing and sidewalk provided along both Limekiln Pike (S.R. 0152) and Twining
Road. There are ADA compliant curb ramps, pedestrian push buttons, countdown pedestrian signal heads and
painted crosswalks for crossing the north leg of Limekiln Pike (S.R. 0152) and from the northwest corner to the
southeast corner. There is a “No Pedestrian Crossing” sign for the west leg of Twining Road.

Southwest: This corner of the intersection is a residential property with heavy trees and brush directly adjacent
to the edge of road. There is no sidewalk or curbing provided on this corner of the intersection. There is shoulder
provided along Limekiln Pike (S.R. 0152). There are “No Pedestrian Crossing” signs for crossing both the south
leg of Limekiln Pike (S.R. 0152) and the west leg of Twining Road. There are no pedestrian accommodations on
this corner.

Peak hour pedestrian counts were conducted in May 2018 at the project intersection from 7:30AM to
9:30AM and 1:30PM to 3:30PM. During the periods of observation 19 pedestrians were observed
crossing the intersection.

For additional reference beyond the descriptions above, photographs of each corner of this intersection
have been included with this study.

Pedestrian Determination Using Engineering Judgment

Based on an engineering judgement of this intersection, we have determined that all pedestrian
crossings should be maintained. It has also been determined to install ADA compliant curb ramps,
pedestrian push buttons and painted crosswalks on the northwest corner and the island on the
northeast corner as the existing ramps in these locations will need to be removed as part of the
proposed upgrades.

Additionally, through coordination with Upper Dublin Township it has been determined to install
APS at this intersection.

Proposed Facility Description
Detailed descriptions of the improvements on each quadrant are identified below.

Northeast: Install three new ADA compliant curb ramps and painted crosswalks for crossing the channelized
right turn, north leg of Limekiln Pike (S.R. 0152) and west leg of Twining Road. Install new pedestrian push
buttons and countdown pedestrian signal heads for crossing the north leg of Limekiln Pike (S.R. 0152) and the
west leg of Twining Road. Maintain existing ADA compliant curb ramp on the northeast corner for crossing the
channelized right turn.

Southeast: Maintain existing pedestrian accommodations for crossing both the west leg of Twining Road and
from the southeast corner to the northwest corner and existing “No Pedestrian Crossing” for crossing the south
leg of Limekiln Pike (S.R. 0152)

Northwest: Install two new ADA compliant curb ramps, pedestrian push buttons and painted crosswalks for
crossing the north leg of Limekiln Pike (S.R. 0152) and from the northwest corner to the southeast corner.

Southwest: Maintain existing “No Pedestrian Crossing” signs for crossing both Limekiln Pike (S.R. 0152) and
Twining Road.

The Pedestrian Accommodation at Intersections Checklist (TE-672) has been completed for this
intersection and is included with this study.



Northeast Corner




Southeast Corner

Southwest Corner




APPENDIX E

Manual Turning Movement Counts



McMation Ussociates, Inc.

425 Commerce Drive, Suite 200
Fort Washington, PA 19034

Transportation Engineers and Planners

Municipality: Upper Dublin Township File Name : sandyrunO4w
Location: Limekiln Pike & Site Code : 81835304
Twining Road Start Date : 5/10/2018
Counter: RS Page No :1
Groups Printed- Passenger Vehicles - School Vehicles - Heavy Vehicles
Limekiln Pk Twining Rd Limekiln Pk Twining Rd
Southbound Westbound Northbound Eastbound
Start Time | Left| Thru| ROR] Right| Left| Thru| ROR| Right| Left| Thru| ROR[ Right| Left] Thru| ROR] Right | int Total |
06:30 0 40 0 3] 17 10 0 0 6 74 1 40 g8 12 0 4 215
06:45 0 66 0 5| 23 17 0 2 6 70 0 46| 11 9 0 5 260
Total 0 106 0 8| 40 27 0 2] 12 144 1 86| 19 21 0 9 475
07:00 0 69 0 14| 28 15 0 4 6 122 0 31 6 17 0 5 317
07:15 1 88 0o 22| 38 22 0 5| 18 124 0 49 8 24 0 9 408
07:30 4 70 0 35| 41 25 0 13| 12 128 0o 75| 35 29 0 14 481
07:45 3 82 0 12| 37 11 0 6 8 134 0 97 6 31 0 11 438
Total 8 309 0 83| 144 73 0 28| 44 508 0 252| 55 101 0 39| 1644
08:00 1 83 0 6| 28 22 1 3 8 119 0 9% 8 24 0 7 406
08:15 4 80 0 7] 40 19 0 4 8 113 0 8 7 25 0 5 398
*k%k BREAK ek
Total| 5 163 0 13] 68 41 1 7] 16 232 0 182] 15 49 0 12| 804
*kk BREAK *kk
13:30 2 67 0o 12| 45 13 2 0 6 77 0 33 5 18 0 12 292
13:45 3 80 0 11| 47 15 2 7 4 88 0 35| 11 16 0 4 323
Total 5 147 0 23] 92 28 4 7] 10 165 0 68| 16 34 0 16 615
14:00 3 83 1 13| 51 18 0 5 4 82 o 39| 10 21 0 5 335
14:15 2 75 2 13| 50 20 0 7 3 83 0 39 8 24 0 5 331
14:30 8 83 2 11| 44 18 0 2 9 70 0 32| 19 30 0 5 333
14:45 8 71 4 26| 50 28 1 10| 11 89 0 32| 10 23 0 4 367
Total | 21 312 9 63| 195 84 1 24| 27 324 0 142| 47 98 0 19| 1366
15:00 7 113 2 21| 48 21 0 1 1 98 0 43| 19 26 0 16 426
15:15 9 122 0 12| 53 18 0 5 8 100 0 52| 19 16 0 8 422
Grand Total| 55 1272 11 223 | 640 292 6 74| 128 1571 1 825| 190 345 0 119| 5752
Apprch% | 35 815 07 143| 632 289 06 73| 51 622 0 327| 291 5238 0 182
Total % 1 221 02 39| 111 51 01 13| 22 273 0 143| 33 6 0 21
passenger Vehicles | 52 1208 0 192| 613 281 6 70| 112 1485 1 809| 177 335 0 109| 5450
5 passenger Vehices | 94.5 95 0 8.1| 958 962 100 94.6| 875 945 100 98.1| 932 97.1 0 916| 947
School Vehicles 0 2 11 28 0 0 0 0 0 19 0 0 7 0 0 6 73
% School Vehicles 0 0.2 100 12.6 0 0 0 0 0 1.2 0 0 3.7 0 0 5 1.3
Heavy Vehicles 3 62 0 3 27 11 0 4 16 67 0 16 6 10 0 4 229
% Heavy Vehicles 5.5 4.9 0 1.3 4.2 3.8 0 54| 125 4.3 0 1.9 3.2 2.9 0 3.4 4




McMabion Ussociates, Inc.

425 Commerce Drive, Suite 200
Fort Washington, PA 19034

Transportation Engineers and Planners

Municipality: Upper Dublin Township File Name : sandyrun04w
Location: Limekiln Pike & Site Code : 81835304
Twining Road Start Date : 5/10/2018
Counter: RS Page No :2
Limekiln Pk Twining Rd Limekiln Pk Twining Rd
Southbound Westbound Northbound Eastbound
Start Time | Left | Thru | ROR | Right | sssran | Left | Thru | ROR | Right | ap1eat | Left [ Thru [ ROR | Right | sgp. e |_LEft | Thru | ROR | Right | agp o | int. Total ]
Peak Hour Analysis From 06:30 to 11:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15
07:15 1 88 0 22 11| 38 22 0 5 65| 18 124 0 49 191 8 24 0 9 41 408
07:30 4 70 0 35 109 | 41 25 0 13 79| 12 128 0 75 215| 35 29 0 14 78 481
07:45 3 82 0 12 97| 37 M 0 6 54 8 134 0 97 239 6 31 0o M 48 438
08:00 1 83 0 6 90| 28 22 1 3 54 8 119 0 96 223 8 24 0 7 39 406
Total Volume 9 323 0 75 407|144 80 1 27 252 | 46 505 0 317 868 | 57 108 0 4 206 | 1733
% App.Total | 2.2 79.4 0 184 571 317 04 107 5.3 58.2 0 36.5 27.7 524 0 19.9
PHF | .563 .918 .000 .536 .917|.878 .800 .250 .519 797 | 639 .942 .000 .817 .908 | .407 .871 .000 .732 .660 .901
Passenger Vehicles
% Passangarveticies | 88,9 93.8 0 813 914|917 963 100 889 929|783 93.9 0 97.8 945|947 97.2 0 854 942| 935
School Vehicles
% School Vehicles 0 0 0 187 3.4 0 0 0 0 0 0 14 0 0 0.8| 53 0 0 73 2.9 1.6
Heavy Vehicles
% Heavy Veticles | 11.1 6.2 0 0 52| 83 338 0 111 711217 4.8 0 22 4.7 0 28 0 73 2.9 5.0
Limekiln Pk
Out In Total
553 372 925
10 14 24
27 21 48
590 407 997
61] 303 8
14 0 0
o] 20 1
75| 323 9
iitht Thru Left
Peak Hour Data
s8R 25
0 e e t 3 5l 8
g North ;awom [Blmo ~
kel T it
EE § © m§ Zo0g 5 Peak Hour Begins at 07:15 ;‘ _%J
S = e Passenger Vehicles 28l o3 %53 o § 53
B e . School Vehicles 7
R S ) <|£ Heavy Vehicles [N N
3=’ 23 THER o8 ol of
3B o I
Left Thru Right
36 474] 310
0 7 0
10| 24 7
46| 505| 317
470 820 1290
3 i 10
35 41 76
508 868 1376
Out In Total
Limekiln Pk




MeMabhen Ussociates, Inc.

425 Commerce Drive, Suite 200
Fort Washington, PA 19034

Transportation Engineers and Planners

Municipality: Upper Dublin Township File Name : sandyrun04w
Location: Limekiln Pike & Site Code : 81835304
Twining Road Start Date : 5/10/2018
Counter: RS PageNo :3
Limekiln Pk Twining Rd Limekiln Pk Twining Rd
Southbound Westbound Northbound Eastbound
'?iﬁg Left | Thru | ROR | Right | ap.7ew | Left | Thru | ROR | Right | app.7os | Left | Thru | ROR | Right | app.1em | Left | Thru | ROR | Right | pp.7ota | Int. Total
Peak Hour Analysis From 12:00 to 15:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 14:30
14:30 8 83 2 1 104 | 44 18 0 2 64 9 70 0 32 111 19 30 0 5 54 333
14:45 8 71 4 26 109| 50 28 1 10 89 1 89 0 32 132 10 23 0 4 37 367
15:00 7 113 2 21 143 | 48 21 0 1 70| 11 98 0 43 152 19 26 0 16 61 426
15:15 9 122 0 12 143 | 53 18 0 5 76 8 100 0 52 160 19 16 0 8 43 422
Total Volume | 32 389 8 70 499 | 195 85 1 18 299 | 39 357 0 159 555| 67 95 0 33 195 | 1548
% App. Total | 6.4 78 1.6 14 65.2 284 03 6 7 64.3 0 28.6 344 487 0 16.9
PHF | .889 .797 .500 .673 .872|.920 759 .250 .450 .840 | .886 .893 .000 .764 .867 | .882 .792 .000 .516 799 .908
Passenger Vehicles
2 passengervetices | 93.8 974 0 857 940|985 97.6 100 944 98.0|923 95.0 0 994 96.0|925 96.8 0 93.9 949 | 956
School Vehicles
% School Vehicles 0 05 100 143 4.0 0 0 0 0 0 0 06 0 0 04| 4.5 0 0 6.1 2.6 1.7
Heavy Vehicles
% Heavy Venicies | 0.3 2.1 0 0 20| 1.5 24 0 56 20| 7.7 45 0 06 36| 3.0 32 0 0 2.6 2.6
Limekiln Pk
Out In Total
419 469 888
5 20 25
19 10 29
443 499 942
60| 379] 30
18 2 0
0 8 2
78] 389 32
:?_k[;ht TT Lel_ﬂ,
Peak Hour Data
slo 26
Em < N N - N NQ
° gt North L&l Slo o &7
kel 0 = ~lo|» o m® —
nc:»E g 0 1 g e Peak Hour Begins at 14:30 o _g
B = Passenger Vehicles 2l2lb o8 %m o § 3
= School Vehicles s
'—‘.-232“’8 s NegE Heavy Vehicles ol - 7
g~ © ¥ ¥ 8lwol |al . o
| ~| o
AN O W™
Left Thru Right
36] 339 158
0 2 0
3 16 1
39| 357| 159
602 533 1135
4 2 6
11 20 31
617 555 1172
Out In Total
Limekiln Pk




MeMakon Ussociates, Inc.

425 Commerce Drive, Suite 200
Fort Washington, PA 19034

Transportation Engineers and Planners

Municipality: Upper Dublin Township File Name : sandyrun04w
Location: Limekiln Pike & Site Code : 81835304
Twining Road Start Date : 5/10/2018
Counter: RS Page No :1
Groups Printed- Passenger Vehicles
Limekiln Pk Twining Rd Limekiln Pk Twining Rd
Southbound Westbound Northbound Eastbound
Start Time | Left| Thru| ROR[ Right| Left| Thru| ROR | Right| Left| Thru| ROR| Right| Left| Thru]| ROR | Right [ Int. Total |
06:30 0 39 0 2 17 9 0 0 6 73 1T 39 7 11 0 4 208
06:45 0 61 0 5| 23 16 0 2 6 64 0 45| 10 9 0 4 245
Total 0 100 0 7] 40 25 0 2] 12 137 1 84| 17 20 0 8 453
07:00 0 62 0o 12| 27 14 0 4 6 117 0 31 6 17 0 5 301
07:15 1 82 o 19| 37 22 0 5/ 15 116 0 49 6 24 0 9 385
07:30 3 67 0 31| 37 22 0o 11 9 120 0 74| 35 28 0 12 449
07:45 3 78 0 7] 38 11 0 6 8 126 0 9 6 29 0 9 415
Total 7 289 0 69| 137 69 0 26| 38 479 0 250] 53 98 0 35| 1550
08:00 1 76 0 4] 22 22 1 2 4 112 0 91 7 24 0 5 371
08:15 4 78 0 7| 3 18 0 4 6 109 0 84 7 24 0 4 381
*k%k BREAK *kk
Total| 5 154 0 11| 58 40 1 6] 10 221 0 175] 14 48 0 9] 752
*kk BREAK *kk
13:30 2 64 0 12| 44 13 2 0 6 75 0o 33 3 18 0o 12 284
13:45 3 73 0 11| 45 15 2 7 4 87 0 34| 11 16 0 4 312
Total 5 137 0 23| 89 28 4 7] 10 162 0 67| 14 34 0 16 596
14:00 3 78 o 11| 51 18 0 5 4 70 o 36| 10 19 0 5 310
14:15 2 7 o 11| 46 18 0 7 B 0 39 7 24 0 5 309
14:30 8 82 0 9| 44 18 0 2 9 64 0 32| 16 30 0 4 318
14:45 8 70 0 21| 48 27 1 10| 10 83 0 32 9 23 0 4 346
Total| 21 301 0 52| 189  8f 1 24| 25 294 0 139 42 9% 0 18| 1283
15:00 7 106 o 18| 48 21 0 ol 10 95 0 42| 19 24 0o 15 405
15:15 7 121 0o 12| 52 17 0 5 7 97 0o 52| 18 15 0 8 411
Grand Total | 52 1208 0 192 613 281 6 70| 112 1485 1 809| 177 335 0 109| 5450
Apprch % | 3.6 832 0 132| 632 29 06 72| 47 617 0 336| 285 539 0 176
Total % 1 222 0 35| 112 52 01 13| 21 272 0 148| 32 6.1 0 2




MeMation Ussociates, Inc.

425 Commerce Drive, Suite 200
Fort Washington, PA 19034

Transportation Engineers and Planners

Municipality: Upper Dublin Township File Name : sandyrun04w
Location: Limekiln Pike & Site Code : 81835304
Twining Road Start Date : 5/10/2018
Counter: RS Page No :1

Groups Printed- School Vehicles

Limekiln Pk Twining Rd Limekiln Pk Twining Rd
Southbound Westbound Northbound Eastbound
Start Time | Left| Thru| ROR| Right| Left| Thru| ROR| Right| Left| Thru| ROR | Right Left| Thru| ROR] Right [ Int. Total |
Fokk BREAK kkk
07:00 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 3
07:15 0 0 0 3 0 0 0 0 0 2 0 0 2 0 0 0 7
07:30 0 0 0 4 0 0 0 0 0 1 0 0 0 0 0 1 6
07:45 0 0 0 5 0 0 0 0 0 3 0 0 0 0 0 2 10
Total 0 0 0 12 0 0 0 0 0 9 0 0 2 0 0 3 26
08:00 0 0 0 2 0 0 0 0 0 1 0 0 1 0 0 0 4
08:15 0 0 0 0 0 0 0 0 0 0 0 0 0 1
*kk BREAK *k%k
Total| O 0 0 2] 0 0 0 0] o0 1 0 0] 1 0 0 1] 5
*kkk BREAK *kk
14:00 0 0 1 2 0 0 0 0 0 4 0 0 0 0 0 0 7
14:15 0 0 2 2 0 0 0 0 0 3 0 0 1 0 0 0 8
14:30 0 0 2 2 0 0 0 0 0 1 0 0 2 0 0 1 8
14:45 0 0 4 5 0 0 0 0 0 0 0 0 1 0 0 0 10
Total 0 0 9 1] 0 0 0 o] o 8 0 o 4 0 0 1] 33
15:00 | 0 2 2 3| 0 0 0 0] 0 1 0 0] 0 0 0 1] 9
*kk BREAK *kkk
Grand Total 0 2 11 28 0 0 0 0 0o 19 0 0 7 0 0 6 73
Apprch % 0 49 268 683 0 0 0 0 0 100 0 0| 538 0 0 462
Total % 0 27 151 384 0 0 0 0 0 26 0 0| 96 0 0 82




McMation Usseciates, Inc.

425 Commerce Drive, Suite 200
Fort Washington, PA 19034

Transportation Engineers and Planners

Municipality: Upper Dublin Township File Name : sandyrun04w
Location: Limekiln Pike & Site Code : 81835304
Twining Road Start Date : 5/10/2018
Counter: RS Page No :1
Groups Printed- Heavy Vehicles
Limekiln Pk Twining Rd Limekiln Pk Twining Rd
Southbound Westbound Northbound Eastbound
Start Time | Left] Thru| ROR| Right| Left| Thru| ROR| Right| Left| Thru| ROR[ Right| Left] Thru | ROR | Right | Int. Total
06:30 0 1 0 1 0 1 0 0 0 1 0 1 1 1 0 0 7
06:45 0 5 0 0 0 1 0 0 0 6 0 1 1 0 0 1 15
Total 0 6 0 1 0 2 0 0 0 7 0 2 2 1 0 1 22
07:00 0 7 0 2 1 1 0 0 0 2 0 0 0 0 0 0 13
07:15 0 6 0 0 1 0 0 0 3 6 0 0 0 0 0 0 16
07:30 1 3 0 0 4 3 0 2 3 7 0 1 0 1 0 1 26
07:45 0 4 0 0 1 0 0 0 0 5 0 1 0 2 0 0 13
Total 17 20 0 2 7 4 0 2 6 20 0 2 0 3 0 1 68
08:00 0 7 0 0 6 0 0 1 4 6 0 5 0 0 0 2 31
08:15 0 2 0 4 1 0 0 2 0 2 0 0 0 16
Kk BREAK *k%
Total] 0 9 0 o] 10 1 0 1 6 10 0 7] 0 1 0 2] 47
Fdkk BREAK KhKk
13:30 0 3 0 0 1 0 0 0 0 2 0 2 0 0 0 8
13:45 0 7 0 0 2 0 0 0 0 1 0 1 0 0 0 0 11
Total 0 10 0 0 3 0 0 0 0 3 0 1 2 0 0 0 19
14:00 0 5 0 0 0 0 0 0 0 8 0 3 0 2 0 0 18
14:15 0 4 0 0 4 2 0 0 1 3 0 0 0 0 0 0 14
14:30 0 1 0 0 0 0 0 0 0 5 0 0 1 0 0 0 7
14:45 0 1 0 0 2 1 0 0 1 6 0 0 0 0 0 0 11
Total 0 11 0 0 6 3 0 0 2 2 0 3 1 2 0 0 50
15:00 0 5 0 0 0 0 0 1 1 2 0 1 0 2 0 0 12
15:15 2 1 0 0 1 1 0 0 1 3 0 0 1 1 0 0 11
Grand Total 3 62 0 3| 27 11 0 4| 16 67 0 16 6 10 0 4 229
Apprch % | 4.4 912 0 44| 643 262 0 95| 162 677 0 162 30 50 0 20
Total% | 1.3 27.1 0 13| 118 438 0o 17 7 293 0 7| 26 44 0 17




McMaten Usseciates, Inc.

425 Commerce Drive, Suite 200
Fort Washington, PA 19034

Transportation Engineers and Planners

Municipality: Upper Dublin Township File Name : sandyrun04w
Location: Limekiln Pike & Site Code :81835304
Twining Road Start Date :5/10/2018
Counter: RS Page No :1
Groups Printed- Pedestrians
Limekiln Pk Twining Rd Limekiln Pk Twining Rd
Southbound Westbound Northbound Eastbound
Start Time E/W N/S E/W | Diagonal Crossina N/S Int. Total |
Fkk BREAK *xxk "‘\ /~v.
® ® ©
07:30 0 0 6| 0 6
07:45 0 0 0 5 0 5
Total 0 0 0 11 0 g
08:00 1 0 0 1 0 2
08:15 2 0 0 0 0 2
sk BREAK *Ek¥k
Total | 3] 0] 0 1] 0] 4
hkek BREAK *kk
14:30 2 0 0 1 0 3
14:45 0 0 0 5 0 5
Total 2 0 6 0 8
15:00 0 0 0 4 0 4
15:15 1 0 0 2 0 3
Grand Total 6 0 0 24 0 30
Apprch % 100 0 0 100 0
Total % 20 0 0 80 0
Am (M)
\_’—/A
3
A 1 G
2 o (9)
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APPENDIX F

2018 Existing Capacity Analysis



Lanes, Volumes, Timings

2. Limekiln Pike & Twining Road 02/01/2019
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s iy ul iy ul iy ul
Traffic Volume (vph) 63 121 46 144 93 28 53 505 317 9 323 86
Future Volume (vph) 63 121 46 144 93 28 53 505 317 9 323 86
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 13 13 13 13 13 13 12 12 13 12 15 15
Grade (%) 4% 0% 5% 2%
Storage Length (ft) 0 0 0 275 0 85 0 110
Storage Lanes 0 0 0 1 0 1 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.973 0.850 0.850 0.850
Flt Protected 0.986 0.970 0.995 0.999
Satd. Flow (prot) 0 1651 0 0 1695 1424 0 1624 1511 0 1882 1428
FIt Permitted 0.818 0.408 0.927 0.982
Satd. Flow (perm) 0 1369 0 0 713 1424 0 1513 1511 0 1850 1428
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 61
Link Speed (mph) 25 25 40 40
Link Distance (ft) 1191 640 635 460
Travel Time (s) 325 17.5 10.8 7.8
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 090 0.0
Heavy Vehicles (%) 5% 3%  15% 8% 4%  11%  22% 6% 2%  11% 6%  19%
Adj. Flow (vph) 70 134 51 160 103 31 59 561 352 10 359 96
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 255 0 0 263 31 0 620 352 0 369 96
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 106 106 106 103 103 103 111 111 106 106 094 094
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 0 1 1 1 1 1 1
Detector Template Left Left Left Left
Leading Detector (ft) 20 37 20 37 0 20 37 37 20 37 37
Trailing Detector (ft) 0 -3 0 -3 0 0 -3 -3 0 -3 -3
Detector 1 Position(ft) 0 -3 0 -3 0 0 -3 -3 0 -3 -3
Detector 1 Size(ft) 20 40 20 40 20 20 40 40 20 40 40
Detector 1 Type Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex CHEx CHEx CHEXx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm-+pt NA Perm Perm NA Perm Perm NA  Perm
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 3 8 8 2 2 2 6 6 6
Switch Phase
2018 Existing Conditions 06/06/2018 Weekday Morning Synchro 10 Report
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Lanes, Volumes, Timings

2: Limekiln Pike & Twining Road 02/01/2019
Lane Group 210

Lanef€onfigurations

Traffic Volume (vph)

Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)

Grade (%)

Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (S)
Detector 1 Delay (s)
Turn Type

Protected Phases 10
Permitted Phases
Detector Phase

Switch Phase

2018 Existing Conditions 06/06/2018 Weekday Morning Synchro 10 Report
Page 2



Lanes, Volumes, Timings

2: Limekiln Pike & Twining Road 02/01/2019
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 3.0 3.0 3.0 3.0 30 150 150 150 150 150 150
Minimum Split (s) 9.0 9.0 10.0 9.0 90 210 210 210 210 210 210
Total Split (s) 230 230 170 400 400 680 680 680 680 680 680
Total Split (%) 16.1% 16.1% 11.9% 28.0% 28.0% 47.6% 47.6% 47.6% 47.6% 47.6% 47.6%
Maximum Green (s) 170 170 100 340 340 620 620 620 620 620 620
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None Max None None Min Min Min Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 18.3 357 357 642 642 642 642
Actuated g/C Ratio 0.15 029 0.29 053 053 053 053
vlc Ratio 1.24 086  0.07 0.78 0.44 038 0.13
Control Delay 185.4 66.4 19 351 235 217 193
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 185.4 66.4 19 351 235 217 193
LOS F E A D © © B
Approach Delay 185.4 59.6 30.9 21.2
Approach LOS F E © ©
Intersection Summary
Area Type: Other

Cycle Length: 143

Actuated Cycle Length: 122

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.24

Intersection Signal Delay: 52.7

Intersection Capacity Utilization 89.5%
Analysis Period (min) 15

Splits and Phases:

Intersection LOS: D
ICU Level of Service E

2: Limekiln Pike & Twining Road

TEE

2018 Existing Conditions 06/06/2018 Weekday Morning

Synchro 10 Report
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Lanes, Volumes, Timings

2. Limekiln Pike & Twining Road 02/01/2019
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s iy ul iy ul iy ul
Traffic Volume (vph) 67 95 33 195 85 19 39 357 159 32 389 78
Future Volume (vph) 67 95 33 195 85 19 39 357 159 32 389 78
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 13 13 13 13 13 13 12 12 13 12 15 15
Grade (%) 4% 0% 5% 2%
Storage Length (ft) 0 0 0 275 0 85 0 110
Storage Lanes 0 0 0 1 0 1 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.977 0.850 0.850 0.850
Flt Protected 0.983 0.966 0.995 0.996
Satd. Flow (prot) 0 1664 0 0 1762 1506 0 1658 1526 0 1930 1382
FIt Permitted 0.765 0.532 0.747 0.848
Satd. Flow (perm) 0 1295 0 0 970 1506 0 1245 1526 0 1643 1382
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 61
Link Speed (mph) 25 25 40 40
Link Distance (ft) 1191 640 635 460
Travel Time (s) 325 17.5 10.8 7.8
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 09
Heavy Vehicles (%) 8% 3% 6% 2% 2% 5% 8% 5% 1% 6% 3%  23%
Adj. Flow (vph) 74 104 36 214 93 21 43 392 175 35 427 86
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 214 0 0 307 21 0 435 175 0 462 86
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 106 106 106 103 103 103 111 111 106 106 094 094
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 0 1 1 1 1 1 1
Detector Template Left Left Left Left
Leading Detector (ft) 20 37 20 37 0 20 37 37 20 37 37
Trailing Detector (ft) 0 -3 0 -3 0 0 -3 -3 0 -3 -3
Detector 1 Position(ft) 0 -3 0 -3 0 0 -3 -3 0 -3 -3
Detector 1 Size(ft) 20 40 20 40 0 20 40 40 20 40 40
Detector 1 Type Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex CHEx CHEx CHEXx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm-+pt NA Perm Perm NA Perm Perm NA  Perm
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 3 8 8 2 2 2 6 6 6
Switch Phase
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Lanes, Volumes, Timings

2: Limekiln Pike & Twining Road 02/01/2019
Lane Group 210

Lanef€onfigurations

Traffic Volume (vph)

Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)

Grade (%)

Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (S)
Detector 1 Delay (s)
Turn Type

Protected Phases 10
Permitted Phases
Detector Phase

Switch Phase

2018 Existing Conditions 06/06/2018 Weekday Afternoon Synchro 10 Report
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Lanes, Volumes, Timings

2: Limekiln Pike & Twining Road 02/01/2019
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 3.0 3.0 3.0 3.0 30 150 1560 150 150 150 15.0
Minimum Split (s) 9.0 9.0 10.0 9.0 90 210 210 210 210 210 210
Total Split (s) 23.0 230 170 400 400 680 680 680 680 680 680
Total Split (%) 16.1% 16.1% 11.9% 28.0% 28.0% 47.6% 47.6% 47.6% 47.6% 47.6% 47.6%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None  None Max None None Min Min Min Min Min Min
Act Effct Green (s) 20.1 391 391 384 384 384 384
Actuated g/C Ratio 0.20 040  0.40 039 0.39 039 0.39
v/c Ratio 0.81 062  0.03 090 0.29 072  0.16
Control Delay 67.3 38.6 0.1 519 233 336 221
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.3 38.6 0.1 519 233 336 221
LOS E D A D C C C
Approach Delay 67.3 36.2 43.7 31.8
Approach LOS E D D C
Queue Length 50th (ft) 92 89 0 181 54 174 25
Queue Length 95th (ft) #426 #493 0 500 158 455 85
Internal Link Dist (ft) 1111 560 555 380
Turn Bay Length (ft) 275 85 110
Base Capacity (vph) 264 492 634 889 1089 1173 987
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.81 062  0.03 049  0.16 039  0.09
Intersection Summary
Area Type: Other

Cycle Length: 143

Actuated Cycle Length: 98.6
Natural Cycle: 130

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.90

Intersection Signal Delay: 41.4 Intersection LOS: D
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  2: Limekiln Pike & Twining Road

TEE
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Lanes, Volumes, Timings

2. Limekiln Pike & Twining Road 02/01/2019
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b 4 ul iy ul iy ul
Traffic Volume (vph) 100 128 66 147 102 26 100 471 324 8 312 154
Future Volume (vph) 100 128 66 147 102 26 100 471 324 8 312 154
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 13 10 11 13 12 12 14 11 15 15
Grade (%) 4% 0% 5% 2%
Storage Length (ft) 185 0 300 275 0 85 0 150
Storage Lanes 1 0 1 1 0 1 0 1
Taper Length (ft) 75 75 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.949 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.991 0.999
Satd. Flow (prot) 1533 1674 0 1478 1689 1412 0 1617 1560 0 1864 1634
FIt Permitted 0.684 0.481 0.817 0.983
Satd. Flow (perm) 1104 1674 0 748 1689 1412 0 1333 1560 0 183 1634
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 75
Link Speed (mph) 25 25 40 40
Link Distance (ft) 1191 640 635 460
Travel Time (s) 325 17.5 10.8 7.8
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09 090 0.0
Heavy Vehicles (%) 2% 2% 6% 8% 3% 12% 10% % 2%  13% 7% 4%
Adj. Flow (vph) 111 142 73 163 113 29 111 523 360 9 347 171
Shared Lane Traffic (%)
Lane Group Flow (vph) 111 215 0 163 113 29 0 634 360 0 356 171
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 10 10 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 120 106 106 117 112 103 111 111 102 111 094 094
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 0 1 1 1 1 1 1
Detector Template Left Left Left
Leading Detector (ft) 37 37 37 37 0 20 37 37 20 37 37
Trailing Detector (ft) -3 -3 -3 -3 0 0 -3 -3 0 -3 -3
Detector 1 Position(ft) -3 -3 -3 -3 0 0 -3 -3 0 -3 -3
Detector 1 Size(ft) 40 40 40 40 20 20 40 40 20 40 40
Detector 1 Type Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex CHEx CHEx CHEXx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 2 2 2 6 6 6
Switch Phase
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Lanes, Volumes, Timings

2: Limekiln Pike & Twining Road 02/01/2019
Lane Group 210

Lanef€onfigurations

Traffic Volume (vph)

Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)

Grade (%)

Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (S)
Detector 1 Delay (s)
Turn Type

Protected Phases 10
Permitted Phases
Detector Phase

Switch Phase
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Lanes, Volumes, Timings

2: Limekiln Pike & Twining Road 02/01/2019
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 3.0 3.0 3.0 3.0 30 150 1560 150 150 150 15.0
Minimum Split (s) 100 100 100 100 100 220 220 220 220 220 220
Total Split (s) 320 320 320 320 320 690 690 69.0 69.0 69.0 69.0
Total Split (%) 24.4% 24.4% 24.4% 244% 244% 52.7% 52.7% 52.7% 52.7% 52.7% 52.7%
Maximum Green (s) 250 250 250 250 250 620 620 620 620 620 620
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (S) 3.0 3.0 3.0 3.0 3.0 2.7 2.7 2.7 2.7 2.7 2.7
Time Before Reduce (s) 0.0 0.0 0.0 0.0 00 300 300 300 300 300 300
Time To Reduce (s) 0.0 0.0 0.0 0.0 00 150 150 150 150 150 150
Recall Mode None  None None None None Min Min Min Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 264 264 264 264 264 63.9 639 63.9 639
Actuated g/C Ratio 024 024 024 024 024 057 057 057 057
v/c Ratio 043  0.55 093 028 007 083  0.40 034 018
Control Delay 458 462 96.3 405 04 341 176 16.2  14.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 458 462 96.3 405 0.4 341 176 162 146
LOS D D F D A C B B B
Approach Delay 46.0 66.5 28.1 15.7
Approach LOS D E C B
Intersection Summary
Area Type: Other

Cycle Length: 131

Actuated Cycle Length: 111.8

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.93

Intersection LOS: C
ICU Level of Service E

Intersection Signal Delay: 33.2
Intersection Capacity Utilization 89.8%
Analysis Period (min) 15

Splits and Phases:

TEE

2: Limekiln Pike & Twining Road
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Lanes, Volumes, Timings

2. Limekiln Pike & Twining Road 02/01/2019
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % s b 4 ul iy ul iy ul
Traffic Volume (vph) 127 102 54 199 90 18 52 352 162 31 377 89
Future Volume (vph) 127 102 54 199 90 18 52 352 162 31 377 89
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 13 13 10 11 13 12 12 14 11 15 15
Grade (%) 4% 0% 5% 2%
Storage Length (ft) 185 0 300 275 0 85 0 150
Storage Lanes 1 0 1 1 0 1 0 1
Taper Length (ft) 75 75 25 25
Lane Util. Factor 09 09 100 100 100 100 100 100 100 100 100 1.00
Frt 0.952 0.850 0.850 0.850
Flt Protected 0.950 0.996 0.950 0.994 0.996
Satd. Flow (prot) 1402 1605 0 1565 1706 1492 0 1659 1575 0 1930 1589
FIt Permitted 0.693 0.978 0.614 0.750 0.904
Satd. Flow (perm) 1023 1576 0 1011 1706 1492 0 1252 1575 0 1751 1589
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 75
Link Speed (mph) 25 25 40 40
Link Distance (ft) 1191 640 635 460
Travel Time (s) 325 17.5 10.8 7.8
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 09
Heavy Vehicles (%) 6% 3% 0% 2% 2% 6% 6% 5% 1% 6% 3% %
Adj. Flow (vph) 140 112 59 219 99 20 57 387 178 34 414 98
Shared Lane Traffic (%) 10%
Lane Group Flow (vph) 126 185 0 219 99 20 0 444 178 0 448 98
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 10 10 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 120 106 106 117 112 103 111 111 102 111 094 094
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 0 1 1 1 1 1 1
Detector Template Left Left Left Left
Leading Detector (ft) 37 37 37 37 0 20 37 37 20 37 37
Trailing Detector (ft) -3 -3 -3 -3 0 0 -3 -3 0 -3 -3
Detector 1 Position(ft) -3 -3 -3 -3 0 0 -3 -3 0 -3 -3
Detector 1 Size(ft) 40 40 40 40 20 20 40 40 20 40 40
Detector 1 Type Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex CHEx CHEx CHEXx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm Perm NA Perm Perm NA  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 2 6 6
Detector Phase 4 4 8 8 8 2 2 2 6 6 6
Switch Phase
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Lanes, Volumes, Timings

2: Limekiln Pike & Twining Road 02/01/2019
Lane Group 210

Lanef€onfigurations

Traffic Volume (vph)

Future Volume (vph)
Ideal Flow (vphpl)
Lane Width (ft)

Grade (%)

Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (S)
Detector 1 Delay (s)
Turn Type

Protected Phases 10
Permitted Phases
Detector Phase

Switch Phase
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Lanes, Volumes, Timings

2: Limekiln Pike & Twining Road 02/01/2019
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 3.0 3.0 3.0 3.0 30 150 1560 150 150 150 15.0
Minimum Split (s) 100 100 100 100 100 220 220 220 220 220 220
Total Split (s) 320 320 320 320 320 690 690 69.0 69.0 69.0 69.0
Total Split (%) 24.4% 24.4% 24.4% 244% 244% 52.7% 52.7% 52.7% 52.7% 52.7% 52.7%
Maximum Green (s) 250 250 250 250 250 620 620 620 620 620 620
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (S) 3.0 3.0 3.0 3.0 3.0 2.7 2.7 2.7 2.7 2.7 2.7
Time Before Reduce (s) 0.0 0.0 0.0 0.0 00 300 300 300 300 300 300
Time To Reduce (s) 0.0 0.0 0.0 0.0 00 150 150 150 150 150 150
Recall Mode None  None None None None Min Min Min Min Min Min
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 29.0 29.0 290 290 29.0 345 345 345 345
Actuated g/C Ratio 034 034 034 034 034 041 041 041 041
v/c Ratio 036 034 063 017 0.04 087 0.28 063 0.15
Control Delay 358 325 424 313 0.1 422 185 246 173
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 358 325 424 313 0.1 422 185 246 173
LOS D C D C A D B C B
Approach Delay 33.8 36.7 35.4 23.3
Approach LOS C D D C
Intersection Summary
Area Type: Other

Cycle Length: 131

Actuated Cycle Length: 84.6

Natural Cycle: 110

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.87

Intersection LOS: C
ICU Level of Service E

Intersection Signal Delay: 31.7
Intersection Capacity Utilization 85.3%
Analysis Period (min) 15

Splits and Phases:

TEE

2: Limekiln Pike & Twining Road
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Left Turn Conflict Worksheet

aMM AHON

Intersection: Limekiln Pike (SR 0152) and Twining Road TRANSPORTATION ENGINEERS & PLANNERS

County: Montgomery Municipality: Upper Dublin Township
Count Date: 5/10/2018 File Number: 1064
NB Approach:  Limekiln Pike (SR 0152) SB Approach:  Limekiln Pike (SR 0152
Exclusive Left-Turn Lane N Exclusive Lane N
Number of Opposing Lanes 1 Number of Opposing Lanes 1
Include Right Turns Y Include Right Turns Y
Required C.F. (Protected/Permitted) 35000 Required C.F. (Protected/Permitted) 35000
Required C.F. (Protected/Prohibited) Not Applicable Required C.F. (Protected/Prohibited) Not Applicable
Hour NB SB Cycle | Turns Per | NB Conflict LTP Hour SB NB Cycle | Turns Per | SB Conflict LTP
Left | Through | Length Cycle Factor Justified Left | Through | Length Cycle Factor Justified

7:00 AM 7:00 AM

8:00 AM 8:00 AM

9:00 AM 9:00 AM

10:00 AM 10:00 AM

11:00 AM 11:00 AM

12:00 PM 12:00 PM

1:00 PM 1:00 PM

2:00 PM 2:00 PM

3:00 PM 3:00 PM

4:00 PM 4:00 PM

5:00 PM 5:00 PM

AM Peak | 45 398 108 1.35 17910 No AMPeak | 9 822 108 0.27 7398 No
MID Peak | 39 467 78 0.845 18213 No MID Peak | 32 516 78 |0.6933 | 16512 No
PM Peak PM Peak
EB Approach:  Twining Road WB Approach:  Twining Road
Exclusive Lane N Exclusive Lane N
Number of Opposing Lanes 1 Number of Opposing Lanes 1
Include Right Turns N Include Right Turns Y
Requried C.F. (Protected/Permitted) 35000 Requried C.F. (Protected/Permitted) 35000
Required C.F. (Protected/Prohibited) Not Applicable Required C.F. (Protected/Prohibited) Not Applicable

Hour EB WB Cycle | Turns Per | EB Conflict LTP Hour WB EB Cycle | Turns Per | WB Conflict LTP
Left | Through | Length Cycle Factor Justified Left | Through | Length Cycle Factor Justified

7:00 AM 7:00 AM

8:00 AM 8:00 AM

9:00 AM 9:00 AM

10:00 AM 10:00 AM

11:00 AM 11:00 AM

12:00 PM 12:00 PM

1:00 PM 1:00 PM

2:00 PM 2:00 PM

3:00 PM 3:00 PM

4:00 PM 4:00 PM

5:00 PM 5:00 PM

AM Peak | 57 80 108 1.71 4560 No AM Peak | 144 | 149 108 4.32 21456 No
MID Peak | 67 85 78 |1.4517 5695 No MID Peak | 195 | 128 78 4.225 24960 No
PM Peak PM Peak
Remarks:

Compiled By EJR
Checked By: AKK
Date: January 31, 2019
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