
HCS2000: Unsignalized Intersections Release 4.Id 

Phone: 
E-Mail: 

Fax 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Analyst: TR 
Agency/Co."; McMillen Engineering 
Date Performed: 10/9/2005 
Analysis Time Period: Weekday PM Base 
Intersection: Route 40/ Dinner Bell Road 
Jurisdiction; 
Units: U. S. 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: EW Study period (hrs): 

Vehicle Volumes and Adjustments 

0.25 

Major Street Movements 1 
L 

29 
0.81 
9 
35 
3 
Undiv 

0 

2 
T 

559 
0.94 
149 . 
594 

ided 

3 
R 

52 
0.78 
17 
66 

1 0 
LTR 

No 

4 
L 

15 
0.58 
6 
25 
3 
/ 

0 

5 
T 

396 
0.94 
105 
421 

6 
R 

42 
0.79 
13 
53 

1 0 
LTR 

No 

/ olume 
Peak-Hour Factor, PHF 
Peak-15 Minute Volume 
Hourly Flow Rate, HFR 
Percent .Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street Movements 10 
L 

11 
T 

12 
R 

Volume 
Peak Hour Factor, PHF 
Peak-15 Minute Volume 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 
Flared Approach: Exisi 
RT Channelized? 
Lanes 
Configuration 

ft 

29 
0.81 
9 
35 
3 

torage 

0 

8 
0.58 
3 
13 
3 
-4 

1 
LTR 

0 

18 
0.67 
7 
26 
3 

No 

40 
0. 
13 
53 
3 

/ 

75 

0 

3 
0 
2 
7 
3 
3 

1 
LT 

38 

R 
0 

17 
0.53 
7 
26 
3 

No 

Movem.ents 
Pedestrian Volumes and Adjustments 

13 14 15 16 

I 1 

Flow (ped/hr) 0 0 0 0 



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

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

Prog. 
Flow 
vph 

Upstream Signal Data 
Sat Arrival Green Cycle Prog. 
Flow Type Time Length Speed 
vph sec sec mph 

Distance 
to Signal 
feet 

S2 Left-Turn 
Through 

S5 Left-Turn 
Through 

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

Shared In volume, raajor th vehicles: 
Shared In volurae, major rt vehicles: 
Sat flow rate, major th vehicles: 
Sat flow rate, major rt vehicles; 
Number of major street through lanes: 

Movement 2 

594 
66 
1800 
1800. 
1 

Movement 5 

421 
53 
1800 
1800 
1 

Worksheet 4-Critical Gap and Follow-up Time Calculation 

Critical Gap Calculation 
:>vement 1 4 7 

L L L 
10 
L 

11 
T 

12 
R 

t(c,base) 
t(c,hv) 
P{hv) 
t(c,g) 
Grade/100 
t(3,lt) 
t(c,T): 1-stage 

2-stage 
t(c) 1-stage 

2-stage 

4.1 
1.00 
3 

0.00 
0.00 
0.00 
4 .1 

4.1 
1.00 
3 

o:oo 
0.00 
0.00 
4 .1 

Follow-up Time Calculations 
Movement 1 

L -
4 
L 

7.1 
1.00 
3 
0.20 
-0.04 
0.00 
0.00 
1.00 
7.1 

7 
L 

6.5 
1.00 
3 
0.20 
-0.04 
0.00 
0.00 
1.00 
6.5 

8 
T 

6.2 
1.00 
3 
0.10 
-0.04 
0.00 
0.00 
0.00 
5.2 

9 
R 

7.1 
1.00 
3 
0.20 
0.03 
O.OO 
0.00 
1.00 
7.1 

10 
L 

6.5 
1.00 
3 
0.20 
0.03 
0.00 
0.00 
1.00 
6.5 

11 
T 

6.2 
1.00 
3 
0.10 
0.03 
0.00 
0.00 
0.00 
6.2 

12 
R 

t(f,base) 
t{f,HV) 
P(HV) 
t(f) 

2.20 
0.90 
3 
2.2 

2.20 
0.90 
3, 
2.2 

3.50 
0.90 
3 
3.5 

4.00 
0.90 
3 
4.0 

3.30 
0.90 
3 
3.3 

3.50 
0.90 
3 
3.5 

4.00 
0.90 
3 
4.0 

3.30 
0.90 
3 
3.3 

i I 
i 1 

i 

Worksheet 5-Effect of Upstream. Sig.nals 

nputation l~Queue Clearance Time at Upstream Signal 
Moveraent 2 Movement 5 

V(t) V(l,prot) V(t) V(l,prof 

i ( 

! i' 

I i 

V prog 



Total Saturation Flow Rate, s (vph) 
Arrival Type 
Effective Green, g (sec) 
Cycle Length, C (sec) 
Rp (from Exhibit 16-11) 
r'roportion vehicles arriving on green P 
gCqi) 
gCq2) 
gCq) 

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

V(t) 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, p 0.000 0.000 

Computation 3-Platoon Event Periods Result 

p(2) 
pC5) 
p (dom) 
pCsubo) 
'onstrained or unconstrained? 

0.000 
0.000 

Proportion 
unblocked 
for minor 
movements, p(x) 

(1) 
Single-stage 

Process 

(2) (3) 
Two-Stage Process 

Stage I Stage II 

p(l) 
p(4) 

P P ) 
pC8) 
p(9) 
p(10) 
p(ll) 
p(12) M 
Computation 4 and 5 
Single-stage Process 
Movement 10 

L 
11 
T 

12 
R 

( I 

V c,x 
s ' 
Px 
V c,u,x 

474 660 1211 1221 627 1214 1228 448 

# 

r,x 
plat,x 

Two-Stage Process 
10 11 

1 I 
; 1 
1 ! 



stagel Stage2 Stagel 3tage2 Stagel Stage2 Stagel Stage2 

V(c,x) 
s 1500 
?(x) 
/(c,u,x) 

1500 1500 

Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Movement Capacity 
Probability of Queue free St 

627 
482 
1.00 
482 
0.95 

1500 

C(r,x) 
C(plat,x) 

Worksheet 6-Impedance and Capacity Equations 

Step 1: RT from Minor St. 9 12 

448 
608 
1.00 
508 
0.95 

Step 2: LT from Major St. 

Conflicting Flows 
Pot.ential Capacity 
Pedestrian Impedance Factor 
Move.ment Capacity 
Probability of Queue free St 
Maj L-Shared Prob Q free St. 

660 
923 
l.OO 
923 
0.97 
6.96 

474 
1083 
1.00 
1083 
0. 97 
0.95 

tep 3: TH from Minor St. 11 

"Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding m-vmnt 
Movem.ent Capacity 
Probability of Queue free St. 

1221 
179 
1.00 
0.91 
164 
0.92 

1228 
177 
1.00 
0.91 
162 
0,96 

Step 4: LT from Minor St. 10 

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 

1211 
•159 
1.00 
0.87 
0.90 
0.87 
138 

1214 
157 
1.00 
0.84 
0.88 
0.83 
130 

i 

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

Step 3: TH from Minor St. 11 

• 

Part 1 - First Stage 
Conflicting Flows 

tentiai Capacity 
edestrian Impedance Factor 
ap. Adj. factor due to Impeding ravm.nt 

Moveraent Capacity 
Probability of Queue free St. 

1 ; 



Part 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Jap. Adj. factor due to Irapeding ravmnt 
Movement Capacity 

Worksheet 8-Shared Lane Calculations 

olume (vph) 
'lovement Capacity (vph) 
Shared Lane Capacity (vph; 

Part 3 - Single Stage 
Conflicting Flows 1221 1228 
Potential Capacity 179 177 
Pedestrian Irapedance Factor 1.00 1.00 
Cap. Adj. factor due to Irapeding mvmnt 0.91 0.91 
Movement Capacity 164 162 

Result for 2 stage process: 
a 
y 
C t 164 162 

Probability of Queue free St. 0.92 0.96 

Step 4: LT from Minor St. [ 7 10~ 

Part 1 - First Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Irapeding m-vmnt 
Movement Capacity 
art 2 - Second Stage 
conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvrant 
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 m-vm.nt 0.87 0.83 
Movement Capacity 138 130 

Results for Two-stage process: 
a 
.y 
C t 138 130 

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

35 
138 

13 
164 
191 

26 
482 

53 
130 

7 
162 
174 

26 
6Q 



Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

Movement 
T 

10 
L 

11 
T 

12 
R 

C sep 
Volume 
Delay 
Q sep 
Q sep +1 
round (Qsep +1) 

138 
35 

164 
13 

482 
26 

130 
53 

162 
7 

60 
26 

n max 
C sh 
SUM C sep 
n 
C act 

191 174 

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

Movement 
Lane Config 

1 
LTR 

4 
LTR 

10 
LTR 

11 
LTR 

12 

V (vph) 
C(ra) (vph) 
v/c 
95% queue length 
Control Delay 
. OS 
Lpproach Delay 
Approach LOS 

35 
1083 
0.03 
0.10 
8.4 
A 

25 
923 
0.03 
0.08 
9.0 
A 

74 
191 
0.39 
1.70 
35.3 
E 
35.3 
E 

86 
174 
0.49 
2.41 
44.4 
E 
44.4 

Worksheet 11-Shared Major LT Impedance and Delay 

Movement 2 

P(oJ) 
v(il), 
v(i2), 
s(il), 
s(i2), 
PMoj) 
d(M,LT), Delay for stream 1 or 4 
N, Number of raajor street through lanes 
d(rank,l) Delay for stream 2 or 5 

Volume for stream 2 or 5 
Volume for streara 3 or 6 
Saturation fiow rate for stream 2 or 5 
Saturation flow rate for stream 3 or 6 

0.97 
594 
66 
1800 
1800 
0.95 
8.4 
1 
0.4 

Movement 5 

0.97 
421 
53 
1800 
1800 
0.95 
9.0 
1 
0.3 

I I 

I ! 



HCS200C: Unsignalized Intersections Release 4.Id 

TWO-WAY STOP CONTROL SUMMARY 

Analyst: TR 
igency/Co.: McMillen Engineering 
Date Performed: 10/9/2005 
Analysis Time Period: Saturday Base 
Intersection: Route 40/ Dinner Bell Road 
Jurisdiction: 
Units; U. S. Custoraary 
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: EW Study period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street: Approach Eastbound Westbound 

Movement 1 2 3 1 4 5 6 
L T R I L T • R 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
'pstream Signal? 

21 554 
0.75 0.87 
28 636 
3 
Undivided 

0 1 
LTR 

No 

0 

31 
0.63 
49 

10 
0.68 
14 
3 
/ 

0 

376 
0.87 
432 

1 
LTR 

No 

17 
0.70 
24 

0 

Minor Street: Approach 
Moveraent 

N o r t h b o u n d 
7 8 9 
L T R 

S o u t h b o u n d 
10 11 12 
L T R 

Volume . 59 2 17 
Peak Hour Factor, PHF 0.84 0.50 0.42 
Hourly Flow Rate, HFR 70 4 40 
Percent Heavy Vehicles 3 3 3 
Percent Grade (%) -4 
Flared Approach: Exists?/Storage No 
Lanes 0 1 0 
Configuration LTR 

18 
0.50 
36 
3 

3 
0.75 
4 
3 
3 

1 
LTR 

17 
0.52 
27 

No 

Approach 
Moveraent 
Lane Config 

V (vph) 
C(ra) (vph) 
v/c 
95% queue length 
Control Delay 

S 

ED 
1 
LTR 

28 
1100 
0.03 
0.08 
8.4 
A 

WB 
4 
LTR 

14 
904 
0.02 
0.05 
9.0 
A 

Delay, Queue Length, and Level of Service 

7 

• 
pproach Delay 
pproach LOS 

Northbound 
8 9 
LTR 

114 
191 
0.60 
3.31 
48.4 
E 
48.4 
E 

1 10 
1 

Sou thbound 
11 
LTR 

67 
200 
0.34. 
1.39 
31.8 
D 

31.8 
D 

12 

i 



HCS2000: Unsignalized Intersections Release 4.Id 

Phone: 
E-Mail; 

Fax 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

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. 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: EW Study period (hrs): 

Vehicle Volumes and Adjustments 
Major Street Movements 

.olume 
Peak-Hour Factor, PHF 
Peak-15 Minute Volume 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

0.25 

1 
L 

21 
0.75 
7 
28 
3 
Undi^ 

"o 

2 
T 

554 
0.87 
159 
536 

/ided 

3 
R 

31 
0.53 
12 
49 

1 0 
LTR 

No 

4 
L 

10 
0.58 
4 
14 
3 
/ 

0 

5 
T 

376 
0.87 
108 
432 

- 6 
R 

17 
0.70 
5 
24 

1 0 
LTR 

No 

Minor Street Movements 10 
L 

11 
T 

12 
R 

Volume 59 
Peak Hour Factor, PHF 0.84 
Peak-15 Minute Volume 18 
Hourly Flow Rate, HFR 70 
Percent Heavy Vehicles 3 
Percent Grade (%) 
Flared Approach: Exists?/Storage 
RT Channelized? 
Lanes . 0 
Configuration 

2 
0.50 
1 
4 
3 
-4 

17 
0.42 
10 
40 
3 

No 

1 0 
LTR 

18 
0. 
9 
36 
3 

/ 

30 

0 

3 
0 
1 
4 
3 
3 

1 

75 

0 
LTR 

17 
0.62 
7 
27 
3 

No 

Slovements 
P e d e s t r i a n Volumes and Adjus tments 

13 14 15 16 
I I 

Flow ( p e d / h r ) 0 0 0 0 



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

12.0 
4 .0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

Prog 
Flow 
vph 

Upstream Signal Data 
Sat Arrival Green Cycle Prog. 
Flow Type Time Length Speed 
vph sec sec raph 

Distance 
to Signal 

feet 

S2 

S5 

Left-Turn 
Through 
Left-Turn 
Through 

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

Shared In volume, major th vehicles: 
Shared in volume, major rt vehicles: 
Sat flow rate, major th vehicles: 
Sat flow rate, major rt vehicles: 
Number of major street through lanes: 

Movement 2 

636 
49 
1800 
1800 
1 

Movement 5 

432 
24 
1800 
1800 
1 

Worksheet 4-Critical Gap and Follow-up Time Calculation 

Critical Gap Calculation 
'ovement 1 4 7 

L L L 
10 
L 

11 
T 

12 
R 

t(c, base) 
t (chv) 
P(hv) 
t(c,g) 
Grade/100 
t(3,lt) 
t(c,T): 1-stage 

2-5tage 
t(c) 1-stage 

2-stage 

4.1 
1.00 
3 

0.00 
0.00 
0.00 
4.1 

Follow-up Time Calculat 
Movement 1 

L 

4.1 
1.00 
3 

0.00 
0.00 
0.00 
4.1 

ions 
4 
L 

7.1 
1.00 
3 
0.20 
-0.04 
0.00 
0.00 
1.00 
7.1 

7 
L 

6.5 
1.00 
3 
0.20 
-0.04 
0.00 
0.00 
1.00 
6.5 

8 
T 

6.2 
1.00 
3 
0.10 
-0,04 
0.00 
0.00 
0.00 
6.2 

9 
R 

7.1 
1.00 
3 
0.20 
0.03 
0.00 
0.00 
1.00 
7.1 

10 
L 

6.5 
1.00 
3 
0.20 
0.03 
0.00 
0.00 
1.00 
6.5 

11 
T 

6.2 
1.00 
3 
0.10 
0.03 
0.00 
0.00 
0.00 
6.2 

12 
R 

i 

t(f,base) 
t(f,HV) 
P(HV) 
t(f) 

2.20 
0.90 
3 
2.2 

2.20 
D.90 
3 
2.2 

3.50 
0.90 
3 
3.5 

4.00 
0.90 
3 
4.0 

3.30 
0.90 
3 
3.3 

3.50 
0.90 
3 
3.5 

4.00 
0.90 
3 
4.0 

3.30 
0.90 
3 
3.3 

i ! 
i ! 

Worksheet 5-Effect of Upstream Signals 

mputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movem.ent 5 

V(t) V(l,prot) V(t) V(l,prot) 

i 

V prog 



Total Saturation Flov; Rate, s (vph) 
Arrival Type 
Effective Green, g (sec) 
Cycle Length, C (sec) 
Rp (from. Exhibit 16-11) 
-• ' roport ion v e h i c l e s a r r i v i n g on green P 
gCql) 
gCq2) 
gCq) 

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

V(t) V(l,prot) V{t) V(l,prot) 

alpha 
beta 
Travel tirae, 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) 
Prpportion time blocked, p_ 0.000 0.000 

Computation 3-Platoon Event Periods Result 

p(2) 0.000 I 
p(5) 0.000- i 
p(dom) i 
p(subo) j 
onstrained or unconstrained? [ 

^ —-; 1 i 

Proportion : I 
unblocked (1) (2) (3) ; j 
for minor Single-stage Two-Stage Process i | 
movements, p(x) Process Stage I Stage II 

pTTj '• 
P(4) 
p(7) 
pC8) 
p(9) 
PCIO) 
D(ll) 
P(12) 

Computa t ion 4 and 5 
S i n g l e - s t a g e P roces s .! j 
Movement 1 4 7 8 9 10 11 12 { j 

L L L T R L T R j 

456 685 1204 1200 660 1210 1213 444 I V c , x 
s 
Px 
V c , u , X 

i 
r , x 
p l a t , X 

Two-Stage Process 
7 8 10 11 



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

V(c,x) 
s 
P(x) 
/(c,u,x) 

1500 1500 1500 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Movement Capacity 
Probability of Queue free St. 

660 
462 
1.00 
462 
0.91 

1500 

C(r,x) 
C(plat,x) 

Worksheet 6-Irapedance and Capacity Equations 

Step 1; RT from Minor St. 9 12 

444 
612 
1.00 
612 
0.95 

Step 2: LT from Major St. 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Movement Capacity 
Probability of Queue free st 
Maj L-Shared Prob Q free St. 

685 
904 
1.00 
904 
0.98 
0.98 

456 
1100 
1.00 
1100 
0.97 
0.96 

"tep 3; TH from Minor St. 11 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Irapeding mvrant 
Movement Capacity 
Probability of Queue free St. 

1200 
185 
1.00 
0.94 
174 
0.98 

1213 
181 
1.00 
0.94 
170 
0.98 

Step 4: LT from Minor St. 10 

Conflicting Flows 
Potential Capacity 
Pedestrian I.mpedance Factor 
Maj. L, Min T Impedance factor 
Maj. L, Min T Adj. Imp Factor. 
Cap. Adj. factor due to Impeding m.vmnt 
Movement Capacity 

1204 
161 
1.00 
0.92 
0.94 
0.90 
144 

1210 
158 
1.00 
0.92 
0.94 
0.86 
135 

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

Step 3: TH from Minor St. 11 ! ! 

m 
Part 1 - First Stage 
.Conflicting Flows 
jfential Capacity 
edestrian Impedance Factor 
ap.. Adj. factor due to Impeding mvrant 

Movement Capacity 
Probability of Queue free St. 

I I 



Part 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Jap. Adj. factor due to Impeding m'vmnt 
Movement Capacity 

Part 3 - Single Stage 
Conflicting Flows 1200 1213 
Potential Capacity 185 181 
Pedestrian Impedance Factor 1.00 1.00 
Cap. Adj. factor due to Irapeding mvrant 0.94 0.94 
Movement Capacity 174 170 

Result for 2 stage process: 
a 
y 
C t 174 170 

Probability of Queue free St. 0.98 0.98 

Step 4: LT from Minor St. 7 l0~ 

Part 1 - First Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Irapeding mvmnt 
Movement Capacity 
art 2 - Second Stage 

'conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvrant 
Movement Capacity 

Part 3 - Single Stage 
Conflicting Flows 1204 1210 
Potential Capacity 151 158 
Pedestrian Impedance Factor 1.00 1.00 
Maj. L, Min T Impedance factor 0.92 0.92 
Maj. L, Min T Adj. Imp Factor. 0.94 0.94 
Cap. Adj. factor due to Irapeding mvmnt 0.90 0.86 
Moveraent Capacity 144 135 

Results for Two-stage process: 
a 
y 
C t 144 135 

Worksheet 8-Shared Lane Calculations 

Movement 7 8 9 lo II 12~ 
L T R L T R 

* 
olume (vph) 

'loveraent Capacity (vph) 
Shared Lane Capacity (vph) 

70 
144 

4 
174 
191 

40 
4 62 

36 
135 

4 
170 
200 

27 
612 

I 

i ! 



Worksheet 9-Coraputation of Effect of Flared Minor Street Approaches 

Movement 10 
L 

11 
T 

12 
R 

C sep 
Volume 
Delay 
Q sep 
Q Sep +1. 
round CQsep +1) 

144 
70 

174 
4 

462 
40 

135 
36 

170 
4 

612 
27 

n max 
C sh 
SUM C sep 
n 
C .act 

191 200 

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

Movement 
Lane Config 

1 
LTR 

4 7 
LTR 

10 
LTR 

11 
LTR 

12 

V (vph) 
C(m) (vph) 
v/c 
95% queue length 
Control Delay 
-OS 
' pproach Delay 
Approach LOS 

28 
1100 
0.03 
0.08 
8.4 
A 

14 
904 
0.02 
0.05 
9.0 
A 

114 
191 
0.60 
3.31 
48.4 
E 
48.4 
E 

67 
200 
0.34 
1.39 
31.8 
D 

31.8 
D 

Worksheet 11-Shared Major LT Impedance and Delay 

pCoj) 
v(il), 
v(i2), 
s(il), 
s(i2), 
P*(oj) 
d(M,LT), Delay for stream 1 or 4 
N, Nun:iber of .major street through lanes 
d(rank,l) Delay for stream 2 or 5 

Volume for stream 2 or 5 
Volurae for stream 3 or 6 
Saturation flow rate for stream 2 or 5 
Saturation flow rate for stream 3 or 6-

Movement 2 

0.97 
635 
49 
1800 
1800 
0.96 
8.4 
I 
0.3 

Movement 5 

0.98 
432 
24 
1800 
1800 
0.98 
9.0 
1 
0.2 



(2016 DEVELOPED CONDlTIOfSlS) 
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I i 



HCS2000: Unsignalized Intersections Release 4.Id 

TWO-WAY STOP CONTROL SUMMARY 

Analyst: RHH 
Agency/Co.: McMILLEN ENGINEERING 
Date Performed: 11/23/2005 
Analysis Tirae Period: WEEKDAY PM PEAK DEVELOPED 
Intersection: SR40 / SR 381S 
Jurisdiction: WHARTON TOWNSHIP 
Units: U. S. Customary 
Analysis Year; 2016 
Project ID: 2005-319 
East/West Street: ROUTE 40 
North/South Street: SR 381S 
Intersection Orientation; EW Study period (hrs); 0.25 

Vehicle Volumes and Adjustments 
Major Street: Approach 

Movement 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, KFR 
Percent Heavy Vehicles 
.Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
'Ipstream Signal? 

Minor Street; Approach 
Movement 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 
Flared Approach; Exists 
Lanes 
Configuration 

Delay, 
Approach EB 
Movement 1 
Lane Config 

V (vph) 
CCm) (vph) 
v/c 
95% queue length 
Control Delay 
DS 

i\pproach Delay 
Approach LOS 

1 
L 

Ea stbound 
2 
T 

552 
0.92 
510 
— 

Undivided 

7 
L 

56 

No 

0.71 
78 
0 

?/Stora 

Queue 
WB 
4 
LT 

79 
916 
0.09 
0.28 
9.3 
A 

ge 
0 

1 

No 

3 
R 

59 
0.75 
78 
— 

0 
TR 

rthbound 
8 
T 

0 
1.00 
0 
0 
0 

1 
LTR 

9 
R 

63 
1.00 
63 
0 

No 
0 

Length, and Level 
Northbound 

1 
1 

7 8 
LTR 

141 
201 
0.70 
4.43 
56.6 
F 

56.6 
F 

1 4 
1 L 

57 
0. 
79 
0 
/ 

1 10 
1 L 

/ 

Westbound 

72 

0 
LT 

5 6 
T • R 

565 
0.91 
520 
— 

1 

No 

Southbound ; 

of Servic 

9 1 
1 

10 

11 12 i 
T R _ j 

1 

I 
1 

1 
1 

0 
/ 

1 

e 
Southbound 

11 12 

i 
i i 
1 1 
c 

i 
i 
1 
1 

i 



HCS2000: Unsignalized Intersections Release 4.Id 

Phone: 
E-Mail: 

Fax: 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Analyst: 
Agency/Co.: 
Date Performed: 
Analysis Tirae Period: 
-Intersection: 
Jurisdiction; 
Units: U. S. Customary 
Analysis Year: 2015 
Project ID: 2005-319 
East/West Street: ROUTE 40 
North/South Street: SR 381S 
Intersection Orientation: EW 

RHH 
McMILLEN ENGINEERING 
11/23/2005 
WEEKDAY PM PEAK DEVELOPED 
SR40 / SR 381S 
WHARTON TOWNSHIP 

Study period (hrs): 0.25 

Major Street Movements 
Vehicle Volumes and Adjustraents 

/olume 
Peak-Hour Factor, PHF 
Peak-15 Minute Volume 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

1 2 
L T 

562 
0.92 
153 
610 

Undivided 

1 

No 

0 
TR 

3 
R 

59 
0.75 
20 
78 

4 
L 

57 
0.72 
20 
79 
0 
/ 

0 
LT 

5 
T 

565 
0.91 
155 
620 

1 

No 

5 
R 

Minor Street Moveraents 10 
L 

11 
T 

12 
R 

Volume 
Peak Hour Factor, PHF 
Peak-15 Minute Volume 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 
Flared Approach: Exisi 
RT Channelized? 
Lanes 
Configuration 

56 
0.71 
20 
78 
0 

toragf 

0 

0 
1. 
0 
0 
0 
0 

1 

00 

LTR 
0 

53 
1.00 
16 
63 
0 

No 

Movements 
Pedestrian Volumes and Adjustraents 

13 14 15 16 

I 

ii 

Flow (ped/hr) 0 0 0 0 



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

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

Prog. 
Flow 
voh 

Upstream Signal Data 
Sat Arrival Green Cycle 
Flov; Type Time Length 
vph sec sec 

Prog. 
Speed 
mph 

Distance 
to Signal 

feet 

S2 Left-Turn 
Through 

35 Left-Turn 
Through 

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

Movement 2 Movement 5 

Shared In volume, major th vehicles; 
Shared In volume, major rt vehicles: 
Sat flow rate, major th vehicles; 
Sat flow rate, raajor rt vehicles; 
Number of raajor street through lanes: 

620 
0 
1800 
1700 
1 

Worksheet 4-Critical Gap and Follow-up Time Calculation 

Critical Gap Calculation 
Movement 1 4 7 

L L L 
10 

L 
11 

T 
12 

R 

t ( f , b a s e ) 
t ( f , H V ) 
P(HV) 
t c f ) 

0 . 9 0 
2 . 2 0 
0 . 9 0 
0 
2 . 2 

3 ; 5 0 
0 . 9 0 
0 
3 . 5 

•4.00 
0 . 9 0 
0 
4 . 0 

3 . 3 0 
0 . 9 0 
0 
3 . 3 

0 . 9 0 0 . 9 0 0 . 9 0 

t(c, base) 
t(c,hv) 1.00 
P(hv) 
t(c,g) 
Grade/100 
t(3,lt) 
t(c,T); 1-stage 0.00 

2-stage 0.00 
t(c) 1-stage 

2-stage 

Follow-up Time Calcula 
Moveraent 1 

L 

4.1 
1.00 
0 

0.00 
0.00 
0.00 
4.1 

tions 
4 
L 

7.1 
1.00 
0 
0.20 
0.00 
0.70 
0.00 
1.00 
6.4 

7 
L 

6,5 
1.00 
0 
0.20 
0.00 
0.00 
0.00 
1.00 
6.5 

8 
T 

6.2, 
1.00 
0 
0.10 
0.00 
0.00 
0.00 
0.00 
6.2 

9 
R 

1.00 

0.20 
0.00 

0.00 
1.00 

10 
L 

1.00 

0.20 
0.00 

0.00 
1.00 

11 
T 

. 
1.00 

0.10 
0.00 

0.00 
0.00 

12 
R . ; 

W o r k s h e e t 5 - E f f e c t of U p s t r e a m S i g n a l s 

:>mputa t ion 1-Queue C l e a r a n c e Time a t U p s t r e a m S i g n a l 
Movem.ent 2 Movement 5 

V ( t ) V ( l , p r o t ) V ( t ) V ( l , p r o t ) 

H 

V p r o g 



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(qi) 

gCq2) 

gCq) 

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

V(t) 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, p 0.000 0.000 

Computation 3-Platoon Event Periods Result 

P(2) 
PC5) 
p (dom) 
p(subo) 
":onstrained or unconstrained? 

0.000 
0.000 

Proportion 
unblocked 
for minor 
movements, p(x; 

(1) 
Single-stage 

Process 

(2) (3) 
Two-Stage Process 

Stage I Stage II 

pCD . 
P(4) 
P(7) 
PC8) 
P(9) 
P(IO) 
p(ll) 
P(12) 

Computation 4 and 5 
Single-stage Process 
Movement 10 

L 
11 
T 

12 
R 

V 
s 

C , X 

Px 
V 

c 

c , u , x 

r , x 
p l a t , X 

688 1427 1427 649 

Tv/o-Stage Process 
10 11 



stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

V(c,x) 
s 
?(x) 
V(c,u,x) 

1500 1500 

C(r,x) 
C(plat,x) 

Worksheet 6-Irapedance and Capacity Equations 

Step 1; RT from Minor St. 9 12 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Movement Capacity 
Probability of Queue free St 

Step 2: LT from Major St. 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Movement Capacity 
Probability of Queue free St. 
Maj LTShared Prob Q free St. 

"tep 3; TH frora Minor St. 

Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Cap. Adj. factor due to Impeding m'vmnt 
Movement Capacity 
Probability of Queue free St. 

Step 4: LT from Minor St. 

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 ra-vmnt 
Movement Capacity 

649 
473 
1.00 
473 
0.87 

588 
916 
1.00 
916 
0.91 
0.87 

1427 
136 
1.00 
0.87 
118 
1.00 

7 

1427 
150 
1.00 

0.91 
137 

1.00 

1,00 

1 

1.00 

1.00 

11 

1.00 
0.87 

1.00 

10 

1.00 
0.87 
0.90 
0.78 

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

Step 3: TH from Minor St. 11 

Part 1 - First Stage 
Conflicting Flows 
otential Capacity 

Pedestrian Irapedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 
Probability of Queue free St. 



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

• 

Part 3 - Single Stage 
Conflicting Flows 1427 
Potential Capacity 135 
Pedestrian Impedance Factor 1.00 1.00 
Cap. Adj. factor due to Im.peding mvmnt _ 0.87 0.87 
Movement Capacity 118 

Result for 2 stage process: 
a 
y 
C t 118 

Probability of Queue free St. 1.00 1.00 

Step 4: LT from Minor £t. '. 7 ' lo" 

Fart 1 - First Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. .Adj. factor due to Impeding mvmnt 
Movement Capacity 
"̂ art 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding m-vmnt 
Movement Capacity 

Part 3 - Single Stage 
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. Im.p Factor. 0.90 
Cap. Adj. factor due to Irapeding mvmnt 0.91 0.78 
Movement Capacity 137 

Results for Two-stage process: 
a 
y 
C t 137 

Worksheet 8-Shared Lane Calculations 

Movement 7 8 9 10 II I2' 
L T R L T R 

Volume (vph) 
Movement Capacity (vph) 
Shared Lane Capacity (vph) 

78 
137 

0 
118 
201 

63 
473 



Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

Movement 

C sep 
Volume 
Delay 
Q s'ep 
Q sep +1 
round (Qsep +1 

7 
L 

137 
78 

a 
T 

118 
0 

9 
R 

473 
63 

10 
L 

11 
T 

12 
R 

n max 
C sh 
SUM C sep 
n 
C act 

201 

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

Movement 
Lane Config 

4 
LT 

7 
LTR 

10 11 12 

V (vph) 
C(m) (vph) 
v/c 
95% queue length 
Control Delay 
-;0S 
Approach Delay 
Approach LOS 

79 
916 
0.09 
0.28 
9.3 
A 

141 
201 
0.70 
4.43 
56'. 5 
F 

56.6 
F 

Worksheet 11-Shared Major LT Irapedance and Delay 

Moveraent 2 Movement 5 

p(oj) 
v(il}, Volurae for stream 2 or 5 
v [ i 2 ) , Volume for stream 3 or 6 
s(il). Saturation flow rate for stream 2 or 
s(i 2 ) . Saturation flow rate for streami 3 or 
P*Coj) 
d ( M , L T ) , Delay for stream 1 or 4 
N, Number of raajor street through lanes 
d(rank,l) Delay for stream 2 or 5 

1.00 0.91 
620 
0 
1800 
1700 
0.87 
9.3 
1 
1.2 



HCS2000; Unsignalized Intersections Release 4.Id 

TWO-WAY STOP CONTROL SUMMARY 

Analyst: RHH 
Agency/Co.: McMILLEN ENGINEERING 
Date Performed: 11/23/2005 
Analysis Time Period: SATURDAY-PEAK DEVELOPED 
Intersection: SR40 / SR 381S 
Jurisdiction: WHARTON TOWNSHIP 
Units: U. S. Customary 
Analysis Year: 2016 
Project ID: 2005-319 
East/West Street: ROUTE 40 
North/South Street: SR 381S 
Intersection Orientation: EW Study period (hrs): 0.25 

Vehicle Volumes and Adjustments 
Major Street: Approach 

Movement 

Volume 
Peak-Hour Factor, 
Hourly Flow Rate, 
Percent Heavy Veh 
Median Type/Stora 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

PHF 
HFR 
icles 
ge 

Minor Street: Approach 
Movement 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 
Flared Approach: Exists 
Lanes 
Configuration 

Approach 
Movement 
Lane Config 

V (vph) 
C(m) (vph) 
v/c 
95% queue length 
Control Delay 
OS 

approach Delay 
Approach LOS 

Delay, 
EB 
1 

1 
L 

Eastbound 
2 3 

Undiv 

7 
L 

No 

34 
0.86 
39 
0 

?/Storage 
0 

Queue 
WB 
4 
LT 

74 
821 
0.09 
0.30 
9.8 
A 

T 

618 
0.84 
735 

ided 

1 

No 

R 

52 
0,.65 
80 

0 
TR 

rthbound 
8 9 
T 

0 
1.00 
0 
0 
0 

1 
LTR 

Length, 
No 

1 7 

' 

R 

75 
0.78 
96 
0 

No 
0 

and Level 
cthbound 
8 
LTR 

135 
260 
0.52 
2.75 
32.9 
D 
32.9 
D 

1 4 
1 L 

55 
0. 
74 
0 
/ 

1 10 
1 L 

/ 

Westbound 
5 6 

74 

0 
LT 

Sou 

of Servic 

3 i IC 
1 

T R 

412 
0.84 
490 

1 

No 

thbound 
11 12 
T R 

0 
/ 

;e 
Southbound 

) 11 12 

r 



HCS2000: Unsignalized Intersections Release 4.Id 

Phone: 
•E-Mail: 

Fax: 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Analyst: RHH 
Agency/Co.: McMILLEN ENGINEERING 
Date Performed: 11/23/2005 
Analysis Time Period: SATURDAY PEAK DEVELOPED 
Intersection: SR40 ./ SR 381S 
Jurisdiction: . WHARTON TOWNSHIP 
Units: U. S. Customary 
Analysis Year: 2016 
Project ID: 2005-319 
East/West Street: ROUTE 40 
North/South Street: SR '381S 
Intersection Orientation: EW Study period (hrs): 0.25 

Major Street Movements 
_Vehicle Voluraes and Adjustments 

1 2 3 4 5 
L T R L T 

^̂ olume 618 52 55 412 
Peak-Hour Factor, PHF 0.84 0.55 0.74 0.84 
Peak-15 Minute Volume 184 20 19 123 
Hourly Flow Rate, HFR 735 SO 74 490 
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 10 
L 

11 
T 

12 
R 

Volume 34 
Peak Hour Factor, PHF 0.86 
Peak-15 Minute Volume 10 
Hourly Flow Rate, HFR 39 
Percent Heavy Vehicles 0 
Percent Grade (%) 
Flared Approach: Exist5?/Storage 
RT Channelized? 
Lanes' 0 
Configuration 

00 

1 
LTR 

75 
0.78 
24 
95 
0 

No 

Movements 
Pedestrian Volumes and Adjustments 

13 14 16 

Fiow (oed/hr) 
I ; 



• 

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

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

Prog. 
Flow 
vph 

Upstream Signal Data 
Sat Arrival Green Cycle 
Flow Type Time Length 
-vph sec sec 

Prog. 
Speed 
mph 

Distance 
to Signal 

feet 

S2 Left-Turn 
Through 

S5 Left-Turn 
Through 

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

Movement 2 Movement 5 

Shared In volume, major th vehicles: 
Shared In volume, major rt vehicles: 
Sat flow rate, major th vehicles: 
Sat floiv rate, major rt vehicles: 
Number of major street through lanes: 

490 
0 
1800 
1700 
1 

Worksheet 4-Critical Gap and Follow-up Time Calculation 

Critical Gap Calculation 

Worksheet 5-Effect of Upstream Signals 

amputation 1-Queue Clearance Time at Upstream Signal 
Movement 2 Movement 5 

V(t) V(l,prot) V(t) V(l,prot; 

lovement 

t ( c b a s e ) 
t ( c , h v ) 
P ( h v ) 
t ( c , g ) 
G r a d e / 1 0 0 
t ( 3 , l t ) 
t ( c , T ) : 1-

2-
t ( c ) 1-

2-

- s t a g e 
- s t a g e 
- s t a g e 
-stage 

1 
L 

1 .00 

0 . 0 0 
0 . 0 0 

4 
L 

4 . 1 
1 .00 
0 

0 . 0 0 
0 . 0 0 
0 . 0 0 
4 . 1 

F o l l o w - u p Time C a l c u l a t i o n s 
Movement 

t ( f , b a s e ) 
t ( f , H V ) 
P{HV) 
t ( f ) 

1 
L 

0 . 9 0 

4 
L 

2 .20 
0 . 9 0 
0 
2 . 2 

7 
L 

7 . 1 
1 .00 
0 
0 . 2 0 
0 . 0 0 
0 . 7 0 
0 . 0 0 
1 .00 
5 .4 

7 
L 

3 . 5 0 
0 . 9 0 
0 
3 . 5 

8 
T 

6 . 5 
1 .00 
0 
0 . 2 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
1 . 0 0 
5 . 5 

8 
T 

4 . 0 0 
0 . 9 0 
0 
4 . 0 

9 
R 

6 .2 
1 .00 
0 
0 . 1 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
6 . 2 

9 
R 

3 . 3 0 
0 . 9 0 
0 
3 . 3 

10 
L 

1.00 

0 . 2 0 
0 . 0 0 

0 . 0 0 
1 .00 

10 
L 

0 . 9 0 

11 
T 

1 .00 

0 . 2 0 
0 . 0 0 

0 . 0 0 
1 . 0 0 

11 
T 

0 . 9 0 

12 
R 

1 .00 

0 . 1 0 
0 . 0 0 

0 . 0 0 
0 . 0 0 

: 
1 

12 
R 

0 . 9 0 

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{qi) 
g(q2) 

g(q} 

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

V(t) 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, p • 0.000 0.000 

Computation 3-Platoon Event Periods Result 

p(2) O.OOO 
p(5) 0.000 
p(dom) 
p(subo) 
"onstrained or unconstrained? 

Proportion 
unblocked (1) (2) (3) 
for minor Single-stage Two-Stage Process 
movements, p(x) Process Stage I Stage II 

_ _ 

p(4) 
P(7) 
P(8) 
P(9) 
p(10) 
pdl) 
p(12) 

Computation 4 and 5 
Single-stage Process 
Movement 

V 
s 
C,x 

Px 
V 

C 

c,_u,x 

r,x 
olat,X 

1 
L 

4 
L 

815 

7 
TJ 

1413 

8 
T 

1413 

9 
R 

775 

10 
L 

11 
T 

12 
R 

Two-Stage Process 
7 8 10 11 

! 



stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

V(c,x) 
s 
P(x) 
V(c,u,x) 

1500 1500 

C(r,x) 
C(plat,x) 

Worksheet 6-im,pedance and Capacity Equations 

Steo 1: RT from. Minor St. 12 

Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Movement Capacity 
Probability of Queue free St. 

775 
401 
1.00 
401 
0.76 

1.00 

1.00 

Step 2: LT from Major St. 1 

Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Movement Capacity 
Probability of Queue free St. 
Maj L-Shared Prob Q free St. 

815 
821 
1.00 
821 
0.91 
0.88 

1.00 

1.00 

"•'tep 3: TH from Minor St. 11 

Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Movement Capacity 
Probability of Queue free St. 

1413 
139 
1.00 
0.88 
122 
1.00 

1.00 
0.38 

1.00 

Step 4: LT from Minor St. 7 10 

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 

1413 
153 
1.00 

0.91 
139 

1.00 
0.88 
0.91 
0.69 

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

Step 3: TH from Minor St. 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 - Second Stage 
Conflicting Flows 
Potential Capacity 

'—Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding m-vmnt 
.Mo.v.ement Capacity 

-Part 3 - Single Stage —=^^ 
iCpnfiicting Flows 1413 
Potential Capacity 139 
Pedestrian Impedance Factor 1.00 1.00 
Cap. Adj. factor due to I.mpeding m-vmnt 0.88 0.88 
Movement Capacity 122 

Result for 2 stage process: 
a 
y 
C t 122 

Probability of Queue free St. . 1.00 1.00 

Step 4: LT frora Minor St. ~ 7 10 ' 

Part 1 - First Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Moveraent Capacity 
^art 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Cap. Adj. factor due to Impeding mvrant 
Movement Capacity 

Part 3 - Single Stage 
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 jl 
Movement Capacity 139 i! 

I 
Results for Two-stage process: 
a 
y 
C t 139 

Worksheet 8-Shared Lane Calculations 

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

Voiume (vph) 39 0 96 
Movement Capacity (vph) 139 122 401 
Shared Lane Capacity (vph) 2 60 



Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

Movement 7 
L 

139 
'—'— 39 __̂ . 

8 
T 

122 
. . 0 

9 
R 

401 
— ' — * i ^ ~ j - ~ ~ " 

95 " ' 
^ 1 - . 

10 
L 

11 
T 

- . 

12 
R 

C sep 
Volume __ 
Delay 
Q sep 
Q sep -I-l 
round (Qsep tl) 

n raax 
C sh 260 
SUM C sep 
n 
C act 

Worksheet 10-Delay, Queue Leng-th, and Level of Service 

Movement 1 4 7 8 9 lo 11 IT 
Lane Config LT LTR 

V (vph) 
C(m) (vph) 
v/c 
95% queue length 
Control Delay 
•.OS 
Approach Delay 
Approach LOS 

Worksheet 11-Shared Major LT Irapedance and Delay 

Movement 2 Moveraent 5 

p(oj) ~~~ 1.00 0.91 
v(il). Volume for stream 2 or 5 490 
v(i2). Volume for stream 3 or 6 0 
s(il). Saturation flow rate for stream 2 or 5 1800 
s(i2). Saturation flow rate for stream 3 or 6 1700 
P*(oj) 0.88 
d(M,LT), Delay for stream 1 or 4 9.8 
N, Number of raajor street through lanes 1 
d(rank,l) Delay for streara 2 or 5 1.2 

74 
821 
0.09 
0.30 
9.8 
A 

135 
260 
0.52 
2.75 
32.9 
D 
32.9 
D 



HCS2000: Unsignalized Intersections Release 4.Id 

TWO-WAY STOP CONTROL SUMMARY 

Analyst: RHH 
Agency/Co.: ' McMILLEN ENGINEERING 
Date Performed: 11/23/2005 
Analysis Time Period: WEEKDAY PM PEAK DEVELOPED 
Intersection: SR40 / SR 381N 
Jurisdiction: WHARTON TOWNSHIP 
Units: u. S. Customary 
Analysis Year: 2016 
Project ID: 2005-319 
East/West Street: ROUTE 40 
North/South Street: SR 3B1N 
Intersection Orientation: EW Study period (hrs): 0.25 

Major Street: 
Vehicle Volumes and Adjustments 

Approach Eastbound 
Moveraent 1 2 3 | 4 

L T R I L 

Westbound 
5 
T 

569 
0.91 
625 

6 
R 

19 
0.85 
22 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Ipstream Signal? 

67 558 
0.88 0.92 
76 506 
0 
Undivided 

0 1 
LT 

No 

0 
TR 

No 

Minor Street: Approach 
Movement 

Northbound 
7 8 9 
L T R 

Southbound 
10 11 12 
L T R 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 
Flared Approach: Exists?/Storage 
Lanes" 
Configuration 

46 
0.71 
64 
0 

0 

0 
1 
0 
0 
0 

1 

00 

LTR 

53 
0.6 
77 
0 

No 
0 

Approach 
Movement 
Lane Config 

V (vph) 
C(ra) (vph) 
v/c 
95% queue length 
Control Delay 
OS 

Approach Delay 
Approach LOS 

ED 
1 
LT 

76 
948 
0.08 
0.26 
9.1 
A 

WB 
4 

Delay, Queue Length, and Level of Service 
Northbound 

10 
Southbound 

11 12 
LTR 

141 
234 
0.60 
3.50 
41.3 
E 
41.3 
E 



HCS2000: Unsignalized Intersections Release 4. Id 

Phone: 
E-Mail: 

Fax 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Analyst; 
Agency/Co.: 
Date Performed: 
Analysis Time Period: 
Intersection: 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 2016 
Project ID: 2005-319 
East/West Street: ROUTE 40 
North/South Street: SR 381N 
Intersection Orientation: SW 

RHH 
McMILLEN ENGINEERING 
11/23/2005 
WEEKDAY PM PEAK DEVELOPED 
SR40 / SR 381N • 
WHARTON TOWNSHIP 

Study period (hrs): 0.25 

Vehicle Volumes and Adjustraents 
Major Street Moveraents 1 2 3 4 

L T R L 

Volume 
Peak-Hour Factor, PHF 
Peak-15 Minute Volume 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? No No 

67 
0.88 
19 
75 
0 

558 
0.92 
152 
606 
— 

Undivided 

0 
LT 

1 

No 

5 
T 

569 
0.91 
156 
625 

6 
R 

19 
0.85 
6 
22 

0 
TR 

Minor Street Movements 10 
L 

11 12 
R 

Volume 
Peak Hour Factor, PHF 
Peak-15 Minute Volume 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage 
RT Channelized? 
Lanes 
Configuration 

45 
0.71 
16 
64 
0 

/ 

0 

0. 
1 
0 
0 
0 
0 

1 

00 

LTR 
0 

53 
0.68 
19 
77 
0 

No 

Movements 
Pedestrian Volumes and Adjustment; 

13 14 15 16 

Flow (ped/hr) 0 0 0 0 



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

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

Prog 
Flow 
vph 

Upstream Signal Data 
Sat Arrival Green Cycle Prog. 
Flow Type Tirae Length Speed 
vph sec sec raph 

Distance 
to Signal 
feet 

S2 Left-Turn 
Through 

S5 Left-Turn 
Through 

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

Movement 2 Moveraent 5 

Shared in volume, major th vehicles: 
Shared In volume, major rt vehicles: 
Sat flow rate, major th vehicles: 
Sat flow rate, major rt vehicles: 
Number of major street through lanes: 

506 
0 
1800 
1700 
1 

Worksheet 4-Critical Gap and Follow-up Time Calculation 

Critical Gap Calculation 
lovement 

t(c,base) 
t(c,hv) 
P(hv) 
t(c,g) 
Grade/100 
t(3,lt) 
t(c,T): 1-

2-
t(c) 1-

2-

-stage 
-stage 
-stage 
-stage 

1 
L 

4.1 
1.00 
d 

0.00 
0.00 
0.00 
4.1 

Follow-Up Time Calculat 
Moveraent 

t (t,base) 
t(f,HV) 
P(HV) 
t(f) 

1 
L 

2.20 
0.90 
0 
2.2 

4 
L 

1.00 

0.00 
0.00 

ions 
4 
L 

0.90 

7 
L 

1.00 

0.20 
0.00 

0.00 
1.00 

7 
L 

0.90 

8 
T 

1.00 

0.20 
0.00 

0.00 
1.00 

8 
T 

0.90 

9 
R 

1.00 

0.10 
0.00 

0.00 
0.00 

9 
R 

0.90 

10 
L 

7.1 
1.00 
0 
0.20 
0.00 

• 0.70 
0.00 
1.00 
6.4 

10 
L 

3.50 
0.90 
0 
3.5 

11 
T 

6.5 
1.00 
0 
0.20 
0.00 
0.00 
0.00 
1.00 
6.5 

11 
T 

4.00 
0.90 
0 
4.0 

12 
R 

5.2 
1.00 
0 
0.10 
0.00 
0.00 
0.00 
0.00 
6.2 

12 
R 

3.30 
0.90 
0 
3.3 

Worksheet 5-Effect of Upstream Signals 

omputation 1-Queue Clearance Tirae at Upstream Signal 
Moveraent 2 Moveraent 5 

V(t) 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 (frora Exhibit 16-11) 
Proportion vehicles arriving on green P 
g(qi) 
g(q2) 
g(q) 

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

V(t) 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, p 0.000 0.000 

Comoutation 3-Platoon Event Periods Result 

P(2) 
P(5) 
p (dom) 
p (subo) 
"onstrained or unconstrained? 

0.000 
0.000 

Proportion 
unblocked 
for minor 
movements, p 

(1) 
Single-stage 

Process 

(2) (3) 
Two-Stage Process 

Stage I Stage II 

p(l) 
PC4) 
p(7) 
P(8) 
P(9) 
P(IO) 
P(ll) 
P(12) 

Computation 4 and 5 
Single-stage Process 
Movement 10 

L 
11 
T 

12 
R 

V 

s 
c, x 

Px 
V 

>. . -

C , U , X 

r , x 
p l a t , x 

547 1394 1394 535 

i 
ll 
i ! 
I ; 
j ! 

Two-stage Process 
10 11 



stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2 

V(c,x) 
s 
P(x) 
V{c,u,x) 

1500 

Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Movement Capacity 
Probability of Queue free St 

1.00 

1.00 

1500 

C(r,x) 
C(plat,x) 

Worksheet 6-Impedance and Capacity Equations 

Step 1: RT from Minor St. 9 12 

536 
481 
1.00 
481 
0.84 

Step 2: LT from Major St. 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Movement Capacity 
Probability of Queue free St 
Maj L-Shared Prob Q free St. 

1.00 

1,00 

647 
948 
1.00 
948 
0.92 
0.88 

3teD 3: TH from Minor St. 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvrant 
Movement Capacity 
Probability of Queue free St. 

1.00 
0.88 

1.00 

11 

1394 
143 
1.00 
0.88 
126 
1.00 

Step 4: LT from Minor St. 10 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Maj. L, Min T Irapedance factor 
Maj. L, Min T Adj. Imp Factor. 
Cap. Adj. factor due to I.mpeding m-vmnt 
Movement Capacity 

1.00 
0.88 
0.91 
0.75 

1394 
158 
1. 00 

0.92 
145 

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

Step 3: TH from Minor St. 11 

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



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 1394 
Potential Capacity 143 
Pedestrian Impedance Factor 1.00 1.00 
Cap. Adj. factor due to Impeding mvmnt 0.88 0.88 
Moveraent Capacity 12 6 

Result for 2 stage process: 
a 
y 
C t 125 

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 m-vmnt 
Movement Capacity 
"̂ art 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Cap. Adj. factor due to Irapeding mvrant 
Movement Capacity 

Part 3 - Single Stage 
Conflicting Flows 1394 
Potential Capacity 158 
Pedestrian Impedance Factor 1.00 1.00 
Maj. L, Min T Impedance factor 0.8 8 
Maj. L, Min T Adj. Imp Factor. 0:91 
Cap. Adj. factor due to Impeding mvmnt 0.7 6 0.92 
Movement Capacity 145 

Results for Two-stage process: 
a 
y 
C t 145 

VJorksheet 8-Shared Lane C a l c u l a t i o n s 

Movement 7 8 9 lo I I I F 
L T R I. T R 

Volurae (vph) 
Movement Capacity (vph) 
Shared Lane Capacity (vph) 

54 
145 

0 
125 
234 

77 1 
4 8 1 i 



Worksheet 9-Computation of Effect of Flared Minor Street Approaches 

Moveraent 10 
L 

11 
T 

12 
R 

C sep 
Volume 
Delay 
Q sep 
Q sep +1 
round (Qsep +1) 

145 
64 

126 
0 

481 
77 

n max. 
C sh 
SUM C sep 
n 
C act 

234 

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

Movement 
Lane Config 

1 
LT 

10 11 
LTR 

12 

V (vph) 
C(ra) (vph) 
v/c 
95% queue length 
Control Delay 
"JOS 

Approach Delay 
Approach LOS 

76 
948 
0.08 
0.25 
9.1 
A 

141 
234 
0.60 
3.50 
41.3 
E 

41.3 
E 

Worksheet 11-Shared Major LT Irapedance' and Delay 

Movement 2 Movement 5 

p(oj) 
v(il). Volume for stream 2 or 5 
v(i2). Volume for stream 3 or 5 
s[il). Saturation flow rate for stream 2 or 5 
s(i2). Saturation flow rate for stream 3 or 6 
P*(oj) 
d(M,LT), Delay for stream 1 or 4 
N, Number of raajor street through lanes 
d(rank,l) Delay for stream 2 or 5 

0.92 
606 
0 
1800 
1700 
0.88 
9.1 
1 
1.1 

1.00 

I i 



HCS2000: Unsignalized Intersections Release 4.Id 

TWO-WAY STOP CONTROL SUMMARY 

Analyst: RHH 
Agency/Co.: McMILLEN ENGINEERING 
Date Perforraed: 11/23/2005 
Analysis Time Period: SATURDAY PEAK DEVELOPED 
Intersection: SR40 / SR 381N 
Jurisdiction: WHARTON TOWNSHIP 
Units: U. S. Customary 
Analysis Year: 2016 
Project ID: 2005-319 
East/West Street: ROUTE 40 
North/South Street: SR 381N 
Intersection Orientation: EW Study period (hrs): 0.25 

Major Street: 
Vehicle Voluraes and Adjustments 

Approach Eastbound 
Movement 1 2 3 | 4 

L T R I L 

Westbound 
5 
T 

413 
0.84 
491 

5 
R 

62 
0.78 
79 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
•Ipstream Signal? 

89 604 
0.91 0.84 
97 719 
0 
Undivided 

0 1 
LT 

No 

0 
TR 

No 

Minor Street: Approach 
Movement 

Northbound 
7 8 9 
L T R 

Southbound 
10 11 12 
L T R 

Volume 
Peak Hour Factor, 
Hourly Flow Rate, 

PHF 
HFR 

Percent Heavy Vehicles 
Percent Grade (%) 
Flared Approach: 
Lanes 
Configuration 

Approach 
Moveraent 
Lane Config 

V (vph) 
C(m) (vph) 
v/c 
95% queue length 
Control Delay 
OS 

Approach Delay 
Approach LOS 

Exists 

Delay, 
EB 
1 
LT . 

97 
1013 
0.10 
0.32 
8.9 
A 

44 0 
0.70 1 
62 0 
0 0 

0 0 
?/Storage / 

0 1 

00 

LTR 

Queue Length, and Level of Service 
WB Northbound S 
4 1 7 8 9 1 10 

1 1 

54 
0.77 
70 
0 

No / 
0 

outhbound 
11 12 
LTR 

132 
223 
0.59 
3.35 
42.2 
E 
42.2 
E 

r ! 



HCS2000: Unsignalized Intersections Release 4.Id 

Phone: 
E-Mail: 

Fax' 

TWO-WAY STOP CONTROL(TWSC) ANALYSIS 

Analyst: RHH 
Agency/Co.: McMILLEN ENGINEERING 
Date Performed: 11/23/2005 
Analysis Time Period: SATURDAY PEAK DEVELOPED 
Intersection: SR40 / SR 381N 
Jurisdiction: WHARTON TOWNSHIP 
Units: U. S. Customary 
Analysis Year: 2015 
Project ID: 2005-319 
East/West Street: ROUTE 4 0 
North/South Street: SR 381N 
Intersection Orientation: EW Study period (hrs): 0.25 

Vehicle Volumes and Adjustraents 
Major Street Movements 1 2 3 4 

L T R L 

/olume 
Peak-Hour Factor, PHF 
Peak-15 Minute Volume 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream signal? 

89 604 
0.91 0.84 
24 180 
97 719 
0 
Undivided 

0 1 
LT 

No 

5 
T 

413 
0.84 
123 
491 

6 
R 

62 
0.7 
20 
79 

0 
TR 

No 

Minor Street Moveraents 10 
L 

11 
T 

12 
R 

Volume 
Peak Hour Factor, PHF 
Peak-15 Minute Volume 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage 
RT Channelized? 
Lanes 
Configuration 

44 
0.70 
16 
62 
0 

/ 

0 

0 
1. 
0 
0 
0 
0 

1 

00 

LTR 
0 

54 
0.77 
18 
70 
0 

No 

Movements 
Pedestrian Volumes and Adjustments 

13 14 15 16 

Flow (ped/hr) 0 0 0 0 



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

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

12.0 
4.0 
0 

Prog 
Flow 
voh 

Upstream Signal Data 
Sat Arrival Green Cycle 
Flow Type Tirae Length 
vph sec sec 

Prog. 
Speed 
moh 

Distance 
to Signal 

feet 

32 Left-Turn 
Through 

S5 Left-Turn 
Through 

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

Movement 2 Movement 5 

oraputation 1-Queue Clearance Tirae at Upstream Signal 
Movement 2 Movement 5 

V(t) V(l,prot) V(t) V(l,prot) 

Shared In 
Shared In 
Sat flow 
Sat flow 
Number of 

Worksheet 

Critical 
lovement 

t (c,base) 
t(c,hv) 
P(hv) 
t(c,g) 
Grade/100 
t(3,lt) 
t(c,T): 

t(c) 

Follow-up 
Movement 

t (f/base) 
t(f,HV) 
P(HV) 
t(f) 

Worksheet 

volume 
volurae 

, major 
, major 

rate, major th 
rate, major rt 
major street 

th veh 
rt veh 

icles: 
icles: 

vehicles: 
vehicl 
"hrough 

es: 
lanes: 

4-Critical Gap and Follow-up Time 

Gap Cal 

i-stage 
2-stage 
1-stage 
?-stage 

culation 
1 
L 

4. 1 
1.00 
0 

0.00 
0.00 
0.00 
4.1 

4 
L 

1.00 

0.00 
0.00 

Tim.e Calculations 
1 
L 

2.20 
0.90 
0 
2.2 

4 
L 

0.90 

5-Effect of Upstream 

7 
L 

1.00 

0.20 
0.00 

0.00 
1.00 

7 
L 

0.90 

Signals 

8 
T 

1.00 

0.20 
0.00 

0.00 
1.00 

8 
T 

0.90 

719 
0 
1800 
1700 
1 

Calculation 

9 
R 

1.00 

0.10 
0.00 

0.00 
0.00 

9 
R 

0.90 

10 
L 

7.1 
1.00 
0 
0.20 
0.00 
0.70 
0.00 
1.00 
6.4 

10 
L 

3.50 
0.90 
0 
3.5 

11 
T 

6.5 
1.00 
0 
0.20 
0.00 
0.00 
0.00 
1.00 
6.5 

11 
T 

4.00 
0.90 
0 
4.0 

12 
R 

6.2 
1.00 
0 
0.10 
0.00 
0.00 
0.00 
0.00 : 
6.2 ; 

i 
1 

12 
R 

3.30 
0.90 
0 
3.3 

i 
i! 

V prog 



Total Saturation Flow Rate, s (vph) 
Arrival Type 
Effective Green, g (sec) 
Cycle Length, C (sec) 
Rp (frora Exhibit 16-11) 
Proportion vehicles arriving on green P 

g(qi) 
g(q2) 
g(q) 

Coraputat ion 2 - P r o p o x t i o n of TWSC I n t e r s e c t i o n Time b locked 
Moveraent 2 Movement 5 

V(t) V [ l , p r o t ) V(t) V ( l , p r o t ; 

a l pha 
b e t a 
Travel tirae, t(a) (sec) 
Smoothing Factor, F 
Proportion of conflicting flow, f 
Max platooned flow, V(c,raax) 
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) 
P(5) 
p (dom) 
p(subo) 
"onstrained or unconstrained? 

0.000 
0.000 

Proportion 
unblocked 
for minor 
movements, p(x) 

(1) 
Single-stage 

Process 

(2) (3) 
Two-Stage Process 

Stage I Stage II 

P(l) 
p(4) 
P(7) 
p{8) 
p(9) 
P(IO) 

P(ll) 
P(12) 

Coraputation 4 and 5 
Single-stage Process 
Moveraent 10 

L 
11 
T 

12 
R 

V 
s 

C , X 

Px 
V 

c 

C , U , X 

r , x 
p l a t , x 

570 1443 1443 530 

Two-Stage Process 
10 11 



Stagel Stage2 * stagel Stage2 Stagel Stage2 Stagel Stage2 

V(c,x) 
s 
P(x) 
^(c,u,x) 

1500 

Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Movement Capacity 
Probability of Queue free St 

1.00 

1.00 

1500 

C(r,x) 
C(plat,x) 

Worksheet 5-Impedance and Capacity Equations 

Step 1: RT frora Minor St. 9 12 

530 
553 
1.00 
553 
0.87 

Step 2: LT frora Major St. 1 

Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Movement Capacity 
Probability of Queue free St 
Maj L-Shared Prob Q free St. 

1.00 

1 .00 

570 
1013 
1 .00 
1013 
0 . 9 0 
0 . 8 4 

">tep 3 : TH from M i n o r S t . 11 

Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factor due to Impeding mvmnt 
Moveraent Capacity 
Probability of Queue free St. 

1.00 
0.84 

1.00 

1443 
133 
1.00 
0.84 
112 
1.00 

step 4: LT from Minor St. 10 

Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Maj. L, Min T Impedance factor 
Maj. L, Min T Adj. Imp Factor. 
Cap. Adj. factor due to Impeding ravmnt 
Moveraent Capacity 

1.00 
0.84 
0.88 
0.77 

1443 
147 
1.00 

0.90 
133 

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

Step 3: TH frora Minor St. 11 

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



Part 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance 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 Irapeding ravmnt 0.84 0.84 
Moveraent Capacity 112 

Result for 2 stage process: 
a 
y 
C t 112 

Probability of Queue free St. 1.00 1.00 

Step 4: LT from Minor St. 7 l0~ 

Part 1 - First Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 
Cap. Adj. factcr due to Impeding ravmnt 
Movement Capacity 
"'art 2 - Second Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Irapedance Factor 
Cap. Adj . factor due to Impeding m-vmnt 
Movement Capacity 

Part 3 - Single Stage 
Conflicting Flows 
Potential Capacity 
Pedestrian Impedance Factor 1.00 
Maj. L, Min T Impedance factor 0.8 4 
Maj. L, Min T Adj. Imp Factor. 0.88 
Cap. Adj. factor due to Impeding mvmnt 0.77 
Movement Capacity 

Results for Two-stage process: 
a 
y 
C t 133 

Worksheet 8-Shared Lane Calculations 

Movement 7 
L 

Volume (vph) 
Movement Capacity (vph) 
Shared Lane Capacity (vph) 

1443 
147 
1.00 

0.90 
133 

9 
R 

10 
L 

52 
133 

11 
T 

0 
112 
223 

12 
R 

70 
553 



Worksheet 9~Computation of Effect of Flared Minor Street Approaches 

Moveraent 7 8 9 lo II 12 
L T R L T R 

C sep 133 112 553" 
Volume 52 0 70 
Delay 
Q sep 
Q sep +1 
round (Qsep -t-l) 

n raax 
C sh 223 
SUM C sep 
n 
C act 

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

Movement 1 4 7 8 9 lo II IT 
Lane Config LT LTR 

_ _ 

223 
0.59 
3.36 
42.2 
E 
42.2 

IT 

Worksheet ll-Shared Major LT Irapedance and Delay 

Moveraent 2 Movement 5 

IToo 

V (vph) 
C(m) (vph) 
v/c 
95% queue length. 
Control Delay 
'.OS 
Approach Delay 
Approach LOS 

97 
1013 
0.10 
0.32 
8.9 
A 

P(oJ) 
v(il). Volume for stream 2 or 5 
v(i2). Volume for stream 3 or 6 
s(il). Saturation flow rate for streara 2 or 5 
s(i2). Saturation flow rate for streara 3 or 6 
PMoj) 
d(M,LT), Delay for stream 1 or 4 
N, Number of major street through lanes 
d(rank,l) Delay for stream 2 or 5 

0.90 
719 
0 
1800 
1700 
0.84 
8.9 
1 
1.4 



HCS2000: Unsignalized Intersections Release 4.Id 

TW0-V7AY STOP CONTROL SUMMARY 

Analyst: 
Agency/Co.: 
Date Performed: 
Analysis Time Period: 
Intersection: 
Jurisdiction: 
Units: U, S. Custoraary 
Analysis Year: 2016 
Project ID: 2005-319 
East/West Street; ROUTE 40 " 
North/South Street: HAWES ROAD 
Intersection Orientation: EW 

RHH 
McMILLEN ENGINEERING 
11/23/2005 
WEEKDAY PM PEAK DEVELOPED 
SR40 / HAWES ROAD 
WHARTON TOWNSHIP 

Study period (hrs): 0.25 

Major Street: 
Vehicle Volumes and Adjustments 

Approach Eastbound Westbound 
Movement 1 2 3 f 4 5 

L T R 1 L T 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Ipstream Signal? 

23 
0.66 
34 
0 

581 
0.92 
631 
— 

Undivided 

0 
LT 

1 

No 

411 
0.91 
451 

41 
0.65 
52 

0 
TR 

No 

Minor Street: Approach 
Movement 

Northbound 
7 8' 9 
L T R 

Southbound 
10 11 12 
L T R 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 
Flared Approach: Exists?/Storage 
Lanes 
Configuration 

41 
0.52 
66 
0 

0 

0 
1.0 
0 
0 
0 

1 
LTR 

45 
0.66 
69 
0 

No 

Approach 
Movement 
Lane Config 

V (vph) 
C(m) (vph) 
v/c 
95% queue length 
Control Delay 
OS 

Approach Delay 
Approach LOS 

EB 
1 
LT 

34 
1063 
0.03 
0.10 
8.5 
A 

WB 
4 

Delay, Queue Length, and Level of Service 
Northbound 

I 7 10 
Southbound 

11 12 
LTR 

135 
307 
0.44 
2.14 
25.6 
D 
25.6 
D 


