HCS52000: Unsignallized Intérseclions Release 4.1d

Phone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. S. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:
Intersection Orientati

TWO-WAY STOP CONTRCL (TWSC) ANALYSIS

TR

Fax:

McMillen Engineering

10/%8/2005

Weekday PM Base
Route 40/ Dinner Bell Road

20145

Route 40

Dinner Bell Road

on: EW

Vehicle Volumes and Adjustments

Roite 40 and Dinner Bell Road Intersection

Study period (hrs): 0.25

Major Street Movements 1 2 3 4 5 )
L T R L T R
.:olume 29 559 52 15 396 42
Peak-Hour Factor, PHF 0.81 0.94 0.78 0.58 0.94 0.79
Peak~15 Minute Volume 9 149 17 6 105 13
Hourly Flow Rate, HFR 35 5594 66 25 421 53
Percent Heavy Vehicles 3 -— - 3 -- -- |
Median Type/Storage Undivided / |
RT Channelized? i
Lanes 0 1 0 1 0
Configuration LTR LTR
Upstream Signal? Ne No
Minor Street Movements 7 8 9 i0 11 12
L T R L T R
Volume 29 8 18 40 3 17
Peak Hour Factor, PEF 0.81 0.58 0.67 0.75 0.38 0.63
Peak~15 Minute Volume 9 3 7 13 2 7
Hourly Flow Rate, HFR 35 13 26 53 7 26
Percent Heavy Vehicles 3 3 3 3 3 3
Percent Grade (%) -4 3
Flared Approach: Exists?/Storage No / No /
RT Channelized?
Lanes 0] 1 0 1 0
Configuration LTR LTR
.1 Pedestrian Volumes and Adjustments
_ ovements 13 14 15 16
|
Flow (ped/hrx) 0 0 0 0 i




Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet

b

52 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay Lo Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 594 421
Shared 1n velume, major rt vehicles: 66 53
Sat flow rate, major th vehicles: 1800 1800
Sat flow rate, major rt vehicles: 1800 1800
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
>vement 1 4 7 8 9 10 11 12 .
"l' L L L T R L T R
t{c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P(hv) 3 3 3 3 3 3 3 3
t(c,qg) 0.20 0.20 0.10.  0.20 0.20 © 0.10
Grade/100 -0.04 -0.04 -0.04 0.03 0.03 0.03
t(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E(c,T): 1l-stage 0.00 0.00 0.00 0.00 0.090 0.00 0.00 0.00-
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.1 1.1 7.1 6.5 5.2 7.1 6.5 6.2
2-stage
Follow-Up Time Calculations
Movement 1 4 K 9 1¢ 11 12
L- L L R L T R
t(£f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.900 3.30
£{£,HV) 0.80 0.90 0.94Q .90 Q.80 Q.90 0.9¢ 0.90
P {HV) 3 3. 3 3 3 3 3 3
E{E) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

Worksheet 5-Effzct

of Upstream Signals

i mputation 1-Queue Clearance Time at Upstream Signal
Movement 2
Vit) V(l,prot)

b

Movement 5
t) V{l,prot)

V prog




Total Saturation Flow Rate, s (vph}
Arrivald Type

Effective Green, ¢ {sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

froportion vehicles arriving on green P

g(ql)
g(qz2)
g(qg}

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 2
v{t) V{l,prot) V(i)

Movement 5

V(1l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platoconed flow, V(c,min)
buration of blocked period, t(p)
Proportion time blocked, p

¢.000

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p (dom})

p {subo)

. ‘'onstrained or unconstrained?

0.000
0.000

Proportien

unklocked (1)

for minor Single-stage
movements, ©(x) Process

(2) (3)
Two-3tage Process
Stage I Stage 1II

pi{l)
p(4)
p(7)
p(8)
p(9)
p(10)
p{li}
pll2)}

Computation 4 and 5
Single-Stage Process
Movement 1 4

7 8 9 10
L T R L

vV ¢, X 474 660
s

Px

V c,u,x

1211 1221 627 1214

1228 448

r, X
- plat, x

Two-3Stage Process

i1




Stagel Stage2? Stagel Stage2 Stagel Stage2 Stagel Stage2

Vic, x)

s
@
/{c,u,x)

1500 1500 1500 1500

Clr,x)
Ciplat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows &27 448
Potential Capacity ' 482 608
Fedestrian Impedance Factor 1.00 1.00
Movement Capacity 482 608
Probability of Queue free St. 0.95 0.98
Step 2: LT from Major St. 4 1
Conflicting Flows 560 374
Potential Capacity : 923 1083
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 523 iog83
Prcbhability of Queue free St. ’ 0.97 0.27
Maj L-Shared Prob Q free St. 0.96 0.95
. tep 3: TH from Minor St. g8 11
Conflicting Flows 1221 1228
Potential Capacity 179 177
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.91 0.91
Movement Capacity 164 is62
Probability of Queue free St. 0.92 0.96
Step 4: LT from Minor St. 7 10
Conflicting Flows 1211 1214
Potential Capacity 159 157
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.87 0.84
Maj. L, Min T &dj. Imp Factor. 0.90 0.88
Cap. Adj. facteor due to Impeding mvmnt - 0.87 0.83
Movement Capacity 138 130
Worksheet 7-Computaticn of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage
Conflicting Flows
tential Capacity
edestrian Impedance Factor
ap. Adj. £factor due to Impeding mvmnt
Movement Capacity
Probability of Queue fres St.




Part 2 - Second Stage

Conflicting Flows

Potential Capacity

vedestrian Impedance Facter

.ap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1221 1228
Potential Capacity 179 177
Pedestrian Impedance Factor 1.00 1.00
Cap. Ad3. factor due to Impeding mvmnt 0.91 0.91
Movement Capacity ' 164 162
Result for 2 stage process:
a
Y
ct 164 162
Probability of Queue free St. 0.92 0.96
Step 4: LT from Minor St. . ki 10
Part 1 - First Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
art 2 - Second Stage
-onflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Bdj. factor due to Impeding mvmnt
Movement Capacity
Part 3 - Single Stage
Conflicting Flows 1211 1214
Potential Capacity 159 157
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.87 0.84
Maj. L, Min T Adj. Imp Factor. 0.90 0.88
Cap. Adj. factor due to Impeding mvmnt 0.87 0.83
Movement Capacity 138 130
Results for Two-stage process:
2
¥
Ct 138 130
Worksheet 8-Shared Lane Calculations
Movement 7 8 9 10 11 12
— L T R L T R
.o_lume {vph) 35 13 26 53 7 26
lovement Capacity {vph) 138 164 182 130 162 608
174

Shared lLane Capacity (vph) 191




Worksheet 9-Computation of Effect of Flared Minor Street Approaches
Movement 1 8 9 i0 11 12
. L T R L T R

C sep 138 164 482 130 162 608

Volume 35 13 26 53 7 26

Delay

Q sep

Q sep +1

round {Qsep +1)

n max

C sh 191 174

SUM C sep :
n
C act
Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LTR LTR LTR LTR

v (vph! 35 25 74 B6
-C{m) (vph) 1083 923 191 174

v/c G.03 0.03 0.39 0.49

95% queue length 0.10 0.08 1.70 2.41

Control Delay 8.4 9.0 35.3 44.4

03 A A E E
_,pproach Delay 35.3 44 .4
Approach LGS E E
Worksheet 1l-Shared Fajor LT Impedance and Delay

Movement 2 Movement 5

ploj) 0.97 0.97
v{il}, Volume for stream 2 or 5 5914 421
vi{i2), Volume for stream 3 or 6 66 53

s(il), Saturation flow rate for stream 2 or 5 1800 1800
5{i2), Saturation flow rate for stream 3 or 6 1800 1800 i
P* (0]} 0.95 0.96 '
d(M,LT), Delay for stream 1 or 4 8.4 9.0
N, Number of major street through lanes 1 1
d{rank,1) Delay for stream 2 or 5 0.4 0.3 :




Analyst: _ TR
gency/Co.: McMillen Engineering
Date Performed: 10/9/2005
Aralysis Time Period: Saturday Base
Intersection: Route 40/ Dinner Bell Road
Jurisdiction:
Units: U. §. Customary
Analysis Year: 2016
Project ID: Route 40 and Dinner Bell Road Intersection
East/West Street: Route 40
North/South Street: Dinner Bell Road .
Intersection Orientation: W Study period {(hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Tasthbound Westbound
Movement 1 2 3 [ 4 5 &
: L T R | L T - R
Volume 21 554 31 10 376 17
Peak-Hour Factoxr, PHF 0.75 0.87 0.63 0.68 0.87 0.70
Hourly Flow Rate, HFR 28 636 49 14 432 24
Percent Heavy Vehicles 3 -- - 3 - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
—stream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 [ 10 11 12
L T R | L T R ‘
Volume . 59 2 17 18 3 17
Peak Hour Factor, PHF 0.84 0.50 0.42 0.50 0.75 0.62
Hourly Flow Rate, HFR 70 4 40 36 4 27
Percent Heavy Vehicles 3 3 3 3 3 3
Parcent Grade (%) -4 3
Flared Appreach: Exists?/Storage No / No /
Lanes 0 1 o 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach EB wB Northbound Southbound
Movement 1 4 |7 B 9 i 10 11 1z
Lane Config LTR LTR | LTR | LTR
v (vph) 28 14 114 67 §
C(m} {vph) 1100 504 191 200 |
v/c 0.03 0.02 0.a0 0.34.
95% queuve length 0.08 0.05 3.31 1.39
Control Delay g.4 8.0 48 .4 3i.8
S A A E D
&pproach Delay 48 .4 31.8
pproach LOS E D

HCS2000: Unsignaiized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY




HCS2000: Unsignalized Intersections Release 4.

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL ({TWSC) ANALYSIS

1d

Analyst: TR
Agency/Co.: McMillen Engineering
Date Performed: 10/9/2005
Analysis Time Period: Saturday Base
Intersection: Route 40/ Dinner Bell Road
Jurisdiction:
Units: U. S. Custcomary
Analysis Year: 2016
Project ID: Route 40 and Dinner Bell Road Intersection -
East/West Street: Route 40
North/Socuth Street: Dinner Bell Road
Intersection Orientation: EW S5tudy period {(hrs): 0.25
Vehicle Volumes and Adjustments
Major Street Movements 1 2 3 4 5 6
L T R L T R
.olume 21 554 31 10 376 17
Peak-Hour Factor, PHF 0.75 0.87 0.63 0.68 0.87 0.70
Pgak-15 Minute Volume 7 159 12 4 108 6
Hourly Flow Rate, HFR 28 636 49 14 432 24
Percent Heavy Vehicles 3 -- —-- 3 - -
Median Type/Storage Undivided /
RT Channelized? '
Lanes 0 1 0 0 1 0
Configquration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 59 2 17 18 3 17
PeaX Hour Factor, PHF 0.84 0.50 0.42 0.50 0.75 g.62
Peak-15 Minute Volume 18 1 10 9 1 7
Hourly Flow Rate, HFR 70 4 40 36 4 27
Percent Heavy Vehicles 3 3 3 3 3 3
Percent Grade (%) -4 3
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes . 0 1 0 0 1 0
Configuration LTR LTR
. Pedestrian Volumes and Adjustments
Jovements 13 14 15 16

Flow (ped/hr) 0 0 0 0




Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed {(ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0]
. Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed tc Signal
vph vph sec sec raph feet

52 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5
Shared ln volume, major th vehicles: 636 432
Shared ln volume, major rt vehicles: 49 24
Sat flow rate, major th vehicles: 1800 1800
Sat flow rate, major rt vehicles: 1800 1800
Number of major street through lanes: 1 1

Worksheet 4-Critical Gap and Folleow-up Time Calculation

Critical Gap Calculaticn

‘ovement 1 4 7 8 9 10 11 12
‘I' L L L T R L T R
t{c,base) 4.1 1.1 7.1 6.5 6.2 7.1 6.5 6.2
t(c, hv)} 1.00 1.00 1.00 1.00 1.60 1.00 1.00 1.00
P(hv) 3 3 3 3 3 3 3 3
t(c,qg) 2.20 0.20 0.10 0.20 0.20 0.10
Grade /100 -0.04 -0.04 -0.04 0.03 0.03 0.03
£{3,1t) ©0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): 1l-stage 0.00 D.00 0.00 0.00 0.00 0.00 0.00 2.00
2~stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 .00
t{c) l-stage 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
Z2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 190 11 12
L L L T R L T R
t{f, base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t (£, HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P {HV) 3 3 3 3 3 3 3 3
t{f) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
Worksheet 5-Effect of Upstream Signals
mputation l-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
Vit) V{l,prot) V(t) V{l,prot)

V prog



Total Saturation Flow Rate, s (vph}
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp {(from Exhibit 16-1i1)

’roportion vehicles arriving on green P

g{ql}
g(gq2)
glq)

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 2 Movement 5

vit) Vi{l,prot) V{t)

V{l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting f£low, £
Max platcooned flow, V{c,max)

Min platcocned flow, V(c,min}
Duration of blocked period, t(p)
Preoportion time blocked, p.

0.000 0.000

Computation 3-Platoon Event Periods

Result

pi{2)
p{5)
p {dom)
P (subo)

. onstrained or unconstrained?

0.000
0.000

Proportion

unblocked (1)

for minor Single-stage
movemenis, p{x) Process

(2) (3}
Two-Stage Process
Stage 1 Stage 11

p(l)
p{4)
o(7}
p(8)
p(9}
p(10)
p{ll)
p(i2)

Computation 4 and 5
Single-Stage Process
Movement 1

7 8 9 10 11
L T R L T

VvV c,X 456 685
5
Px

V c,u,x

1204 1200 660 1210 1213

444

r, X
. plat,x

Two-Stage Process




Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage?

Vic, x)

S
‘I' ?{x}

T{c,u,x)

1500 1500 1500 1500

C(xr,x)
Clplat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 660 444
Potential Capacity ‘ 462 612
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 462 612
Probability of Queue free St. 0.91 0.9¢6
Step 2: LT from Major 5t. 4 : 1
Conflicting Flows 685 456
Potential Capacity 904 1100
Pedestrian Impedance Factor 1.60 1.00
Movement Capacity 204 1100
Probability of Queue free St. 0.98 0.97
Maj IL-Shared Prob Q free 3t. Q.98 0.96
. ‘tep 3: TH from Minor St. 8 11
Conflicting Flows 1200 1213
Potential Capacity i85 181
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.94 0.94
Movement Capacity 174 170
Probability of Queue free St. : 0.98 0.98
Step 4: LT from Minor 5t. 7 10
Conflicting Flows 1204 1210
Potential Capacity lel 158
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor .92 0.92
Maj. L, Min T Adj. Imp Factor. 0.94 .94
Cap. Adj. factor due to Impeding mvmnt 0.90 0.86
Movement Capacity 144 135
- Worksheet T-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage
Conflicting Flows

tential Capacity

edestrian Impedance Factor

ap. a&dj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.




Part 2 - Second Stage
Conflicting Flows
Potential Capacity

. Pedestrian Impedance Factor
sap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1200 1213
Potential Capacity 185 161
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.94 .94
Movement Capacity 174 170
Result for 2 stage process:
a
¥
ct 174 170
Prebability of Queue free St. 0.98 0.98
Step 4: LT from Minor St. 7 10
Part 1 - First Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
art 2 - Second Stage
.onflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Part 3 - Single Stage
Conflicting Flows 1204 1210
Potential Capacity 161 158
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.82 0.92
Maj. L, Min T Adj. Imp Factor. 0.94 0.94
Cap. &dj. factor due to Impeding mvmnt 0.90 0.86
Movement Capacity 144 135
Results for Two-stage process:
a -
Y
Ct 144 135
Worksheet 8-Shared Lane Calculations
Movement ' 1 8 g 10 11 12
—_ L T R L T R
.olume (vph) » 70 4 49 36 4 27
fovement Capacity (vph) 144 174 462 135 170 6512
191 200

Shared Lane Capacity (vph})




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

7 8 10

Movement o
‘I. L T R L

11 12
T R

C sep 144 174 462 135
Volume ’ 70 4 40 36
Delay

Q sep

Q sep +1.

round (Qsep +1}

170 612

n max

C sh 151
SUM C sep

n

C .act

200

Worksheet 10-Delay, Queue Length, and Level of Sexvice

Movement 1 4 7 8 S 10
Lane Coniig LTR LTR LTR

11 12
LTR

v (vph} 28 14 1i4
C{m) (vph) 1100 204 191
v/c 0.03 0.02 0.60
95% queue length 0.08 0.05 3.31
Control Delay 8.4 9.0 48 .4

"03 A A - E
pPproach Delay 48.4

Approach LOS E

67
200
0.34
1.39
31.8

31.8

Worksheet 1l-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p(oj) 0.97
v{il), Volume for stream 2 or 5 636
v{i2), Volume for stream 3 or 6 49
5(il), Saturation flow rate for stream 2 or 5 1800
s{i1i2}, Saturation flow rate for stream 3 or & 1800
P*(0j) : 0.96
d{M, LT}, belay for stream 1 or 4 8.4
N, Number of major street through lanes i
d(rank,l) Delay for stream 2 or 5 0.3

0.98
432
24
1800
1800
0.98
9.0
1
0.2




APPENDIX 5

CAPACITY ANALYSIS
(2016 DEVELOPED CONDITIONS)




HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co.:
Date Performed:

RHH
McMILLEN ENGINEERING

11/23/2005

Analysis Time Period: WEEKDAY PM PEAK DEVELOPED

Intersection:
Jurisdiction:

SR40 / SR 3818
WHARTON TOWNSHIP

Units: U. S. Customary

Analysis Year:
Project ID:

2016

2005-319
Fast/West Street:
North/South Street:

ROUTE 40
SR 381s

Intersection Orientation: EW Study pericd (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 &
L T R | L T R
Volume 562 59 57 565
Peak-Hour Factor, PHF .92 0.75 0.72 0.91
Hourly Flow Rate, HFR 610 78 79 620
Percent Heavy Vehicles -— -- 0 -- -~
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuraticn TR LT
‘Ipstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 i 10 11 12
L T R | L T R
Volume 56 0 63
Peak Hour Factor, PHF 0.71 1.00 1.00
Hourly Flow Rate, HFR 78 0 63
Percent Heavy Vehicles 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / /
Lanes 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Scuthbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LT | LTR f
v {vph) 79 141
C(m) {vph) 916 201
v/e 0.09 0.70
95% queue length 0.28 4.43
. Ceontrol Delay 8.3 SE.46
35 A F
approach Delay 56.6
F

Approach LOS




HCS2000: Unsignalized Intersections Release 4.1d

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTRCL (TWSC) ANALYSIS

Analyst: RHH
Agency/Co-. : McMILLEN ENGINEERING

Date Performed: 11/23/2005

Analysis Time Period: WEEKDAY PM PEAK DEVELOPED

.Intersection: SR40 / SR 3813

Jurisdiction: WHARTON TOWNSHIP

Units: U. 3. Customary .

Analysis Year: 2016

Project ID: 2005-319

East/West Street: ROUTE 40

North/South Street: SR 3818

Intersection Orientation: EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R

Jolume 562 59 57 565

Peak-Hour Factor, PHF -0.92 0.75 0.72 0.91

Peak-15 Minute Volume 153 20 20 155

Hourly Flow Rate, HER 610 78 79 6520

Percent Heavy Vehicles —= - 0 —-- -—

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 0 0 1

Configuration TR LT

Upstream Signal? No No

Minor Street Movements 7 8 9 10 11 12
L T R L T R

Volume 56 0 63

Peak Hour Factor, PHF 0.71 1.00 1.80

Peak-15 Minute Volume 20 0 16

Hourly Flow Rale, HFR 78 0 63

Percent Heavy Vehicles c 0 0

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage No /

RT Channelized?

Lanes 0 1 0

Configuration LTR

. Pedestrian Volumes and Adjustments
Movements 13 14 15 16

Flow (ped/hr) 0 Q 0 0




Lane Width (ft)
Walking Speed {fi/sec)
Percent Blockage

Upstream Signal Data

Prog.
Flow
vph

=

Sat Arrival Green Cycle
Flow Type Time
vph sec sec

Length Speed
mph feet

Prog. Distance

to Signal

82 Left-Turn
Through

S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared ln veolume, major th vehicles: 620
Shared 1ln volume, major rt wvehicles: C
Sat flow rate, major th vehicles: 1800
Ssat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1
Worksheek 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
. fovement 1 4 7 8 9 10 11 12
- ' L L L T R L T R
t(c,base) 4.1 7.1 6.5 6.2
t(c,hv) 1.00 1.60 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 0 0 ] 0
ti{c,q) 0.20 0.20 .10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
B(3,1t) 0.00 0.70 0.00 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00
2-atage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c} l-stage 4.1 6.4 6.5 6.2
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 2 10 11 12
L L L T R L T R
t(f,base) 2.20 3:50 -4.00 3.30
t(f,HV) 0.90 0.%50 0.90 0.90 0.90 0.90 .90 0.90
P ({HV) 0 o 0 0
L(f) 2.2 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

i omputation 1-Queue Clearance Time at Upstream Signal

Movement 2
Vi{t) V{l,prot)

Movement 5
vt} V{l,prot)

V prog




Total Saturation Flow Rate, s (vph}
Arrival Type
fffective Green, g {sec)
Cycle Length, C {sec)

. Rp (from Exhibit 16-11)

*  Proportion vehicles arriving on green P
gl{gl)
glg2) -
g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5

v(t) V(l,prot) V(t) V(l,pzot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platooned flow, V{c,min)
Duration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000
Computation 3-Platoon Event Periods Result

p(2) 0.000

p(5) ) 0.000

p {daom)

p (subo)

o “onstrained or unconstrained?

Proportion

unblocked {1} {2) {3}
for minor Single-stage Two-Stage Process
movements, p(x) Process Stage 1 Stage 11

p(l}.
p(4)
p(7)
p(8)
p(9)
p{10)
p(1ll)
p(l2)

Computation 4 and 5
Single~Stage Process

Movement 1 q 7 8 ] 10 13 12
L L L T R L T R
V ¢, x 688 1427 1427 649
5
Px
V c,u,x
r,x

.L,‘ plat, x

Two-5tage Process




Stagel Stage2 Stagel Stage?2 Stagel Stage2 Stagel

Ve, x)

5 1500 1500
P (x)

V{c,u,x)

Clr,x)
C(plat,x)

Worksheet b6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 i2
Conflicting Flows ‘ 649
Potential Capacity 473
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 473 . ‘
Probability of Queue free St. 0.87 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 588
Potential Capacity 916
Pedestrian Impedance Factor 1.00 “1.00
Movement Capacity 916
Probability of Queue free St. 0.91 1.00
Maj L-Shared Prob Q free St. 0.87
Rtep 3: TH from Minor St. 8 11
Conflicting Flows , 1427
Potential Capacity 136
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.87 0.87
Movement Capacity 118
Probability of Queue free St. 1.00 1.00 -
Step 4: LT from Minor St. 7 10
Conflicting Flows 1427
Potential Capacity 150
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.87
Maj. L, Min T Adj. Imp Factor. 0.90
Cap. Adj. factor due to Impeding mvmnt 0.91 0.78
Movement Capacity 137
Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

11

Step 3: TH freom Minor St. 8

Part 1 - First Stage
Conflicting Flows
ctential Capacity
redestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.




i

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 —- Single Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance F
Cap. Ad)j. factor due ©
Movement Capacity

cLor

act
o Impeding mvmnt

1427
138
1.00
0.87
118

Result for 2 stage process:

a

¥

C t

Probability of Queue free St.

118
1.00

Step 4: LT from Minor &2t.

19

Part 1 - First Stage

Canflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. adj. factor due to Impeding mvmnt
Movement Capacity

1427
150
1.00

.91
137

1.00
0.87
0.80
0.78

Results for Two-stage process:
a
Y
Ct

137

Worksheet 8-Shared Lane Calculations

Movement 1

8
T

Volume (vph) ' 78

Movement Capacity {(vph) 137

Shared Lane Capacity (vph)

0 63
1i8 473

Z01




Worksheet 9-Computation of Effect of Flared Minor

Street Approaches

Movement

3
L

8
T

|-
AN

C sep

Volume

" Delay

Q sep

Q sep +1

round {(Qsep +1)

13
78

7 118
0

473
63

n max
C sh

SUM C sep
n

C act

201

Worksheet i0-Delay,

Queuve Length,

and Level of Service

Movement
Lane Config

4 g
LT

B8
'LTR

9

10 11

12

v (vph)

C(m) (vph)

v/c

95% gueue length
Control Delay
~0s

Approach Delay
Approach LOS

79
916
0.09
0.28
9.3

141
201
0.70
4.43
56. 6
E

56.6
E

Worksheet 1l-Shared Major LT Impedance

and\Delay

Movement 2

Movement 5

p{oj)

v{il},
v({iz2),
s(ily,
s(i2),
P*(oj)
d{M, LT),

Volume for
Volume for
Saturation
Saturation

2 or 5

stream 3 or 6
flow rate for stream
flow rate for stream

Delay for stream 1 or 4

N, Number of major street through lanes

d{rank, 1}

Delay for stream 2 or 5

2 or b
3 or b

1.00

0.91
620

1800
1700
0.87 |
9.3 b

2




HCS82000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTRQL SUMMARY

Analyst: RHH
Agency/Co.: MCMILLEN ENGINEERING
Date Performed: 11/23/2005

Analysis Time Period:

SATURDAY - PEAK DEVELQPED

Intersection: SR40 / SR 3818
Jurisdiction: WHARTON TOWNSHIP
Units: U. S. Customary
Analysis Year: 2016
Project ID: 2005-318
East/West Street: ROUTE 40
North/South Street: SR 3813
Intersection Orientation: EW Study period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street: Approach Bastbhound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 618 52 55 412
Peak-Hour Factor, PHF 0.84 0.65 0.74 0.84
Hourly Flow Rate, HFR 735 80 74 490
Percent Heavy Vehicles —— —— 0 - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
"Ipstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 34 0 i 15
Peak Hour Factor, PHF 0.86 1.00 0.78
Hourly Flow Rate, HFR 39 0 96
Petrcent Heavy Vehicles 0 0 0
Percent Grade (%) a Q
Flared Apprcach: Exists?/Storage ' No / /
Lanes 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 | 8 9 | 10 11 12
Lane Config LT | LTR |
v (vph) 74 135
c{m) (vph) 821 260
v/c 0.09 0.52
95% queue length 0.30 2.75
Control Delay 9.8 32.9
a8 A D
appreoach Delay 32.9
C

Approach LOS




HCS2000: Unsignalized Intersections Release 4.1d

Phone: Fax:
‘E-Mail:

TWO-WAY STOP CONTROL{TWSC) ANALYSIS

Analyst: RHH

Agency/Co. : McMILLEN ENGINEERING
Date Performed: 11/23/2005
Analysis Time Period: SATURDAY PEAK DEVELOPED
Intersection: SR£0 ./ SR 3815
Jurisdiction: . WHARTON TOWNSHIP
Units: U. 5. Customary
Analysis Year: 2016
Project ID: 2005-319
East/West Street: ROUTE 40
North/South Street: SR 3818
intersection Orientation: EW Study period (hrs):
Vehicle Volumes and Adjustments
Major Street Movements 1 2 3 4 5 6
L T R L T R
o Jolume 618 52 55 412
" Peak-Hour Factor, PHF 0.84 0.65 0.74 0.84
Peak-15 Minute Volume 184 20 15 123
Hourly #low Rate, HFR 735 80 74 490
Percent Héeavy Vehicles - - 0 - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Cenfiguration TR LT
Upstream Signal? Ng No
Minor Street Movements 7 8 9 10 11 12
L T R’ L T R
Volume 34 0 75
Peak Hour Factor, PHF 0.86 1.00 0.78
Peak~-15 Minute Volume 10 0 24
Hourly Flow Rate, HFR 39 0 36
Percent Heavy Vehicles 0 0 0
Percent Grade (%) a 0
Flared Approach: Exists?/Storage No /
RT Channelized?
Lanes 0 1 0
Configuraticn LTR
o Pedestrian Velumes and Adjustments
Movements 13 14 15 16

Flow {ped/hr) 0 0 0 0




Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
o Upstream Signal bata
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
52 Left-Turn
Through
35 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Streef Vehicles

Movement 2

Movement 5

Shared 1n volume, major th wehicles: 490
Shared 1n velume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1800
Sat flow rate, major rt vehicles: 1700
Number of major street through laneés: 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
fovement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 7.1 6.5 6.2
t{c,hv) 1.00 .06 1.00 1.00 1.00 1.00 1.00 1.00
P {hv} 0 0 0 0
t{c,q) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 .00 0.00 .00 0.00 0.00 0.00
t{3,1t) 0.00 0.70 0.00 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2~stage 0.00 0.09 1.009 1.400 0.00 1.00 1.00 0.00
ti{c) l-stage 4.1 6.4 €.5 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{f,base) 2.20 3.50 4.00 3.30
t (£, HV) 0.90 0.90 0.30 0.90 6.99 ¢.90 0.90 0.90
P (HV} 0 0 0 0
t(£f) 2.2 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

omputation 1-Queune Clearance Time at Upstream Signal

“ Movement 2
- vit) V{l,prot}

Movement 5
v{t) V{l,prot)

V prog

ST




Total Saturation Flew Rate, s (vph)
Arrival Type

Effective Green, g {sec)

, Cycle Length, C (sec} '

o Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g{ql)

g{q2)} - -

g.(q}

Computation 2-Proportion of TWSC Intersection Time bleocked
Movement. 2 Movement 5

Vit) V{i,prot) VI{t) V(l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f

Max platooned flow, V{c,max)

Min platooned flow, V(c,min)

buration of blocked period, t({p)

Proporticn time blocked, p : - 0.000 0.000

Computation 3-Platoon Event Periods Result

p(2) 0.000
pl5) 0.000
D (dom)
~ p(subo)
° “onstrained o6r unconstrained?

Proportion

unblocked {1) (2) (3)
for mincr Single-stage Two-Stage Process
movements, p{x) Process Stage T Stage II

p(l)
p(4)
p(7)
p{8)
p(9)
p(10)
p(1ll}
p(lz)y

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 8 9 10 11 i2
L 1 T R L T R
V c,x g15 1413 1413 775
5
Px
V c,u,x
r,x

"C plak, x

Two—-Stage Progess
7 8 10 11




Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel

Stage2

Vic,x)
s 1500 1500

P({x)
Vic,u,x}

Clr,x)
C(plat, x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 775
Potential Capacity 401
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 401
Probability of Queue free St. 0.76 1.00
Step 2: LT from Major 5t. 4 1
Conflicting Flows 815
Potential Capacity g21
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 821
Probability of Queue free St. 0.51 1.00
Maj L-Shared Prob Q free St. 0.88
‘tep 3: TH from Minor St. 8 11
Conflicting Flows ' 1413
Potential Capacity 139
Padestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.88 0.838
Movement Capacity 122
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor SEt. 7 10
Conflicting Flows 1413
Potential Capacity 153
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.88
Maj. L, Min T Adj. Imp Factor. 0.91
Cap. Adj. factor due to Impeding mvmnt 0.91 0.69
Movement Capacity ' 139
Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

11

Step 3: TH from Minor St. 8

Part 1 - First Stage

- “onflicting Flows

otential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.




- Sr——

Part 2 - Second Stage
- Conflicting Flows

Potential Capacity
- —Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

- _Movement Capacity

— - — _-Part 3 - Single Stage

—————Conilicting [lows

Potential Capacity
Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

1413
139
1.00
0.88
122

Result for 2 stage process:
a

Y

ct

Probability of Queue free 53t.

122
1.00

Step 4: LT from Minor St.

10

Part 1 - First Stage
Conflicting Flows

Potential Capacity
Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

. Part 2 - Second Stage
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage
Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor
Mzj. L, Min T Impedance factor
Maj. L, Min T Adj. Imp Factor.

Cap. Adj. facter due to Impeding mvmnt

Movement Capacity

1413
153
1.00

0.91
135

1.00
0.88

Results for Two-stage process:
a

Y
Ct

139

Worksheet 8-Shared Lane Calculations

Movement

8
T

‘ Volume (vph}
Movement Capacity (vph)

Shared Lane Capacity {vph)

39
139

0

122
260

96
401




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 12
L T R L T R

C sep 139 122 401

Volume —. 30 0 96— 0
Delay o = -

Q sep

Q sep +1

reund {(Qsep +1)

n max
C sh 260
SUM C sep

n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 190 11 12
Lane Config LT LTR

v (vph) 74 135

C{m) (vph) 821 260

vic 0.09 0.52

95% gueue length 0.30 2.75

Control Delay 9.8 32.9

L0S A D

Approach Delay 32.9

Approach LOS D

Worksheet ll-Shared Major LT Impedance and Delay

Movement 2 . Movement 5

p{oj) 1.00 0.91
v{il), Volume for stream 2 or 5 490
v(1i2), Volume for stream 3 or 6 g
s(1l), Saturation flow rate for stream 2 or 5 1800
5{i2), Saturation flow rate for stream 3 or & 1700

B* (0]} 0.88
d{M,LT), Delay for stream 1 or 4§ 5.8

N, Number of major street through lanes ' 1
d(rank,1l) Delay for stream 2 or 5 1.2




ACS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

. Apnalyst: RHH

Agency/Co.: " McMILLEN ENGINEERING
Date Performed: 11/23/2005
Analysis Time Period: WEEKDAY PM PEAK DEVELOPED
Intersecticn: SR40 / SR 381w
Jurisdiction: WHARTON TOWNSHIP
Units: - U. 3. Customary
Analysis Year: 201s
Project ID: 2005-3189
East/West Street: ROUTE 40
North/South Street: SR 381N
Intersection Orientation: EW Study period (hrs}: 0.25
Vehicle Volumes and Adijustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 P4 5 6
L T R | L T R
Volume 67 558 569 19
Peak-Hour Factoxr, PHF ¢.88 0.92 0.21 G.85
Hourly Flow Rate, HFR 76 606 625 22
Percent Heavy Vehicles 0 -- -= -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 o
Configuration LT TR
Ipstream Signal? No No
Minor Street: Approach Northbound ) Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 46 0 53
Peak Hour Factor, PHF 0.71 1.00 .68
Hourly Flow Rate, HFR 64 o 77
Percent Heavy Vehicles 0 0 0
Percent Grade (%) g o)
Flared Approach: Exists?/Storage / No
Lanes’ 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
Approach EB WB Northhound Southbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Cenfig LT | | LTR
v {vph} 76 141
C{m} (vph) 948 ' 234
v/c 0.08 0.60
55% gqueue length 0.26 3.50
-montrol Delay 9.1 41.3
0s A B
Approach Delay 41.3

Approach LOS E




. Movements

HCS2000: Unsignalized Interseciions Release 4.1d

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS
Analyst: RHH _
Agency/Co.: McMILLEN ENGINEERING
Date Performed: 11/23/2005

Analysis Time Period:
Intersection:

WEEKDAY PM PEAK DEVELGPED
SR40 / SR 381N

Jurisdiction: WHARTON TOWNSEIP

Units: U. 8. Customary
Analysis Year:
Project ID: 2005-319

2016

East/West Street: ROUTE 40

North/South Street:

SR 381N

Intersection Orientation: EW Study period {(hrs):

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
volume 67 558 569 18
Peak-Hour Factor, PHF 0.88 0.92 0.91 0.85
Peak-15 Minute Volume 19 152 156 6
Hourly Flow Rate, HFR 76 606 625 22
Percent Heavy Vehicles 0 - -— - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Sigral? No No
Mineor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 46 0. 53
Peak Hour Factor, PHF 0.71 1.00 0.68
Peak-15 Minute Volume 16 0 19
Hourly Flow Rate, HFR 64 0 77
Percent Heavy Vehicles 0 H 0
Percent Grade (%) 0 0
Flared Apprecach: Exists?/Storage / No
RT Channelized?
Lanes 0 1 0
Configuration LTR

Pedestrian Volumes and Adjustments

13 14 15 16

Flow {ped/hr}

0 0 0 0




Lane Width (ft) 1z2.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat  Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet

352 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5

Shared 1ln velume, major th vehicles: 606

Shared 1ln volume, major rt vehicles: 0

Sat flow rate, major th vehicles: 1800

Sat flow rate, major rt vehicles: 1700
1

Number of major street through lanes:

Worksheet {4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

. lovement 1 a 7 8 9 10 11 12
' L L L T R L T R
t(c,base) 4.1 7.1 6.5 6.2
t{c, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.60
P(hv} 0 . 0 0 0
ti{c,q) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.40 0.00 0.00 0.00 0.00 0.00
£(3,1t) 0.00 "0.70 0.00 0.00
t(c,T}): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2~stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.1 6.4 6.5 6.2
2-stage
Follow-Up Time Calculations
Movement - 1 4 7 8 9 10 11 12
L L L T R L T R
t(f,base) 2.20 3.50 4.00 3.30
t(f,HV} 0.90 0.90 0.90 D.%0 .50 0.90 0.90 0.90
P (HV) G 0 0 0
t{f) 2.2 3.5 4.0 3.3

Worksheet 5-Effect

of Upstream Signals

omputation 1-Queue Clearance Time at Upstream Signal
Movement 2
vit) V(1,prot)

Movement 5
V() V{l,prot)

V prog




Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C {sec)

Rp {(from Exhibit 16-11)

Proportion vehicles arriving on green P
g{ql)

g{qz2)

glq)

Computation 2-Proportion of TWSC Intersection Time blocked
Movemant 2 Movement 5

Vit) V{l,prot) V{t) V{l,prot)

alpha

beta

Travel time, t{a) {(sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{c,max)

Min platooned flow, V(c,min}
Duration of blocked period, t{p)

Proportion time blocked, o 0.000 0.000
Computation 3-FPlatcon Event Periods ‘Result

p(2) 0.000

p{3} 0.000

p (dom)

p{subo}

Tonstrained or unconstrained?

Proportion
unblocked (1) {2) (3)
for minor Single-stage Two-Stage Process

movements, p{x) Prccess Stage I Stage II

p(l)
p(4)
p{7)
p(8)
p{9)
p(10)
p{ll)
p(l2)

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 g 9 10 11 iz
IR L L T R L T R
V C,x 647 1394 1394 636
s
Px
V c,u,x
r,x

« plat,x

Two~5tage Process




Stagel S$tage? Stagel Stage2 Stagel Stage?

Stagel

Vic, x}
s 1500

P(x)
Vic,u,x)

Clr,x)
C(plat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 636
Potential Capacity 481
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 481
Probability of Queue free St. : 1.00 0.84
Step 2: LT from Major St. 4 1
Conflicting Flows 647
Potential Capacity 948
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 948
Probability of Queue free St. 1.00 0.92
Maj L-S%hared Prob Q free S5t. 0.88
3tep 3: TH from Minor St. 8 11
Conflicting Flows 1394
Potential Capacity 143
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.88 0.88
Movement Capacity 126
Probability of Queue frae 5t. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1394
Potential Capacity 158
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.88
Maj. L, Min T Adj. Imp Factor. 0.91
Cap. Adi. factor due to Impeding mvmnt 0.76 0.92
Movement Capaciky : 145
Worksheet 7-Computation of the Effect of Two-stage CGap Acceptance

i1

Step 3: TH from Minor S5t. 8

Part 1 - First Stage

~Conflicting Flows

otential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movementi Capacity
Probability of Queue free St.

ey s,




Part 2 - Second Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

1394
143
1.00
0.88
126

Result for 2 stage process:

a

y
ct

Probabhility of Queue free St.

1.69

126
1.00

Step 4: LT from Minor

St.

10

Part 1 - rirst Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage
conflicting Flows
Potential ‘Capacity

Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

1.00
0.88
0:91
0.76

1394
158
1.00

Results for Two-stage process:

a

Y
ct

Worksheet 8-Shared Lane Calculations

Movement

10

Volume (vph)

Movement Capacity (vph)

Shared Laneé Capacity

(voh)

64
145

126 481
234




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement

10
L

11
(i’l

v IS

C sep

Volume

belay

Q sep

Q sep +1

round (QOsep +1)

145
64

12

€

481

n max.
C sh

SUM C sep
n

C act

234

Worksheet 10-Delay, Queue Length, and Level of Service

Movement
Lane Config

1 4 7 8
LT

9

10

11
LTR

- v (vph)

C{m) (vph)

v/c

85% queue length
Control Delay
08

Approach Delay
Approach LOS

76
948
0.08
0.26
9.1

141
234
0.640
3.50
41.3

41.3

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

ploj) 0.92 1.00
v(il}, Volume for stream 2 or 5 606
v(i2), Volume for stream 3 or 6 0
s({il}, Saturation flow rate for stream 2 or 5 1800
s(12), Saturation flow rate for stream 3 or 6 1700
B*{0]) 0.88
d{M,LT}, Delay for stream 1 or 4 9.1
N, Number of major street through lanes 1
1.1

d(rank,1l) Delay for stream 2 or 5




HCS52000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

. analyst: RHH

Agency/Co.:
Date Periformed:

Intersection:
Jurisdiction:
Units: U. 5. Customary

Analysis Year: 2016

Project ID: 2005-319
Tast/West Street:

McMILLEN ENGINEERING
11/23/2005

Anzlysis Time Period: SATURDAY PEAK DEVELOPED
SR40 / SR 381N
WHARTON TOWNSHIP

ROUTE 40

Noxrth/South Street: SR 381N

Intersection Orientation: EW Study period t{hrs): .25
Vehicle Volumes and Adjustments
Major Street: Approach Easthound Westbound
Movement 1 2 3 i 4 5 &
L T R P L T R
Volume 89 604 413 62
Peak-Hour Factor, PHF 0.91 0.84 0.84 0.78
Hourly Flow Rate, HFR 97 719 431 79
Percent Heavy Vehicles 0 -- -- -~ -—
Median Type/Storage Undivided
RT Channelized?
Lanes ) 1 1 ¢
Configuration LT TR
. Tpstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 44 0 54
Peak Hour Factor, PHF 0.70 1.00 0.77
Hourly Flow Rate, HFR 62 0 70
Percent Heavy Vehicles 0 g g
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
Lanes 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
Approach EB wB Northbound Southbound
Movement 1 4 ] 7 3 9 | 10 11 12
Lane Config LT, | | LTR
v (vph) 97 132
C(m) ([vph) 1013 223
v/c 0.10 0.59
95% queue length 0.32 3.36
Control Delay 8.9 42 .2
25 A E
‘Approach Delay 42,2
Approach LOS E




HCS2000: Unsignalized Intersections Release 4.1d

Analyst:
Agency/Co.:

Late Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. 5. Customary
Analysis Year:
Project ID: 2005-319
East/West Street:
North/South Street:

TWO-WAY STOP CONTROL {TWSC)

ROUTE 40
SR 381N

fax:

McMILLEN ENGINEERING
11/23/2005

SATURDAY PEAK DEVELOPED
SR40 / SR 381N

WHARTON TOWNSHIP

ANALYSIS

Intersection Orientation: EW Study period (hrs): 0.25
Vehicle Volumes and Adjustments

Maior Street Movements 1 2 3 4 5 6

L T R L T R
Jolume - 89 604 413 62
Peak-Hour Facter, PHF 0.91 0.84 0.84 0.78
Peak-15 Minute Volume 24 130 123 20
Hourly Flow Rate, HFR 97 719 491 79
Percent Heavy Vehicles o - -—— -~ --
Median Type/Storage Undivided . /
RT Channelized?
Lanes 0 1 1 0
Configuration T TR
Upstream Signal? No No
Minor Street Movements 7 8 ] 10 11 12

L T R L T R
Volume 44 o 54
Peak Hour Factor, PHF 0.70 1.00 0.77
Peak-15 Minute Volume le 0 18
Hourly Flow Rate, HFR 62 Q 70
Percent Heavy Vehicles 0 0 0
Paercent Grade (%) 0 0
Flared Approach: Exists?/Storage / No
RT Channelized?
Lanes D 1 0
Configuration LTR

Movements

13

Pedestrian Volumes and Adjustments

14 15 16

Flow {ped/hx)

0

0 0 0




Lane Width (ft) 12.0 12.0 12.0 .0
Walking Speed (ft/sec) 4.0 4.0 4.0 .0
Dercent Blockage ¢ 0 0
Upstream Signal Data :
Prog. Sat Arrival Green Cycle Prog. Distance ;
Tlow Flow Type Time Length Speed to Signal :
vph vph sec sec rph feet i
$2 Left-Turn :
Through
85 Left-Turn
Through

Worksheet 3-Data

for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major
Shared 1ln volume, major
Sat flow rate, major th
Sat flow rate, major rt

Number of major street through lanes:

th wvehicles:
rt vehicles:
vehicles:
vehicles:

718
0
1800
1700
1

Worksheet: 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

lovement 1 4 7 8 9 10 11 12
L L L T R L T R

£ {c,base) 4.1 7.1 6.5 6.2
ti{c, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0 0
ti{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00 :
£(3, 1%} 0.00 0.70 0.00 0.00 :
t{c,T): 1i-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 iy

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 i
tic) l-stage 4.1 6.4 6.5 6.2 i

2-stage i
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 i1 12

L L L T R L T R
£ (f, base) 2.20 3.50 4.00 3,30
E(f,HY) 0.90 0.80 0.90 0.990 0.90 0.8%0 0.9%0 0.90
P {HV) 0 0 0 0
C{f} 2.2 3.5 4.0 3.3
Worksheet 5-Effect of Upstream Signals
omputation l-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
V{t} V(l,prot) WV{t) V(l,prot)

V prog




Total Saturation Flow Rate, s (vph)
Arrival Type
Effective Green, g (sec)
Cycle Length, C (sec)

. Rp (from Exhibit 16-11)
Proportion vehicles arriving on green P
g{ql)
g(g2)
g{q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5

vit) V(l,prot) V(L) V(l,prot)

alpha

beta

Travel time, t(a) {(sec)

Smoothing Factor, F

Proportion of conflicting flow, £

Max platcooned flow, V(c,max)

Min platooned flow, V{(c,min)

buration of blocked pericd, t{p)

Proportion time blocked, p 0.000 0.000

Computation 3~-Platoon Event Periods Result

p(2) 0.000
P(5] 0.000
p (dom)

p {subo)
. Sonstrained or unconstrained?

Proportion

unblocked . {1) (2) (3)
for minor Single-stage Two-Stage Process
movements, p{x) Process Stage I Stage I1I

p{l)
p(4)
p{7)
p(8)
p(9)
p{l0)
p(1l1)
(12)

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 g 9 10 11 12
L L L T R L T R

vV og,x 570 1443 1443 530

S

Px

V o,u,Xx

r,x

o C plat,x

Two-Stage Process




Stagel Stage? "Stagel Stage? Stagel Stage? Stagel StageZ2

Vo, %)
s 1500 1500

P{x)
v{c,u, x)

Cl(r,x)
Ciplat, x}

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. S 12
Conflicting Flows 530
Potential Capacity 553
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 553
Probability of Queue free St. 1.00 0.87
Step 2: LT from Major St. 4 1
Conflicting Flows 570
Potential Capacity 1013
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity : 1013
Probability of Queue free 5t. 1.00 0.90
Maj L-Shared Prob Q free St. 0.84
itep 3: TH from Minor St. 8 11
Conflicting Fiows 1443
Potential Capacity 133
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.84 0.84
Movement Capacity 112
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 1 10
Conflicting Flows 1443
Potential Capacity 147
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.84
Maj. L, Min T Adj. Imp Factor. 0.88
Cap. Adj. factor due to Impeding mvmnt 0.77 0.90
133

Movement Capacity

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. . 8 11

Part 1 - First Stage
Conflicting Flows
otential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity
Probability of Queue free St.




Part 2 - Seccnd Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1443
Potential Capacity 133
Pedestrian Impedance Factor ’ 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.84 0.84
Movement Capacity 112

Result for 2 stage process:
a

Y
Ct 112

Probability of Queue free St. 1.00 1.00

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

. Part 2 - Second Stage
¥ Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1443
147
.00 1.00
.84
.88
77 ¢.90
133

Do O

Results for Two-stage process:
a
Y
c t 133

Worksheet B-Shared Lane Calculations

12
R

Movement . 7

=1
O
[E=)
B o
-

[R= e

. volume (vph) %2 0 7D
" Movement Capacity {(vph) 133 112 553

Shared Lane Capacity (vph} 223




Worksheet 9-Computation of Effect of Flared Minor Stree! Approaches

Movement

(=
UM

7 8 9 10 11
L T R L T

C sep

Volume

Delay

Q sep

Q sep +1

round {(Qsep +1)

133 112 553
62 0 70

n max
C sh

SUM C sep
n

C act

223

Worksheet 10-belay, Queue Length, and Level of Service

Movement
Lane Config

1 4 7 8 9 10 11 12
LT LTR

v (vph)

C{m) (vph}

v/c

95% queue length.
Control Delay
0S5 .

Approach Delay
Approach LOS

97 132

1013 . 223

¢.10 0.59
0.32 3.36
8.9 42.2

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

p(oj}
v(il), Volume for
v(iz), volume for
s{il), Saturation
5(1i2), Saturation
P*(oj)

0.80 1.00
stream 2 or 5 719
stream 3 or 6 0
flow rate for stream 2 or 5 1809

flow rate for stream 3 or 6 1700
0.84

d(4,LT), Delay for stream 1 or 4 8.9
N, Number of major street through lanes 1
d{rank,1) Delay for strxeam 2 or 5 1.4







