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ANALISIS DE CAPACIDAD
INT. PR-9944, CONECTOR Y RAMPA PR-30

6:45-7:45A M

CONDICION EXISTENTE
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co. :

Marcos Bandas Acosta
Traffic Engineer Consultant

Date Performed: 20/01/2005

Analysis Time Period: 6:45-7:45 a m
Intersection: Conector, PR-9944 y Rampa
Jurigdiction: Gurabo, PR

Unitg: U, S. Customary

Analysis Year: 2004

Project ID:
East/West Street:

Conector y Rampa PR-30

Proyecto Palacios de Gurabo - Condicon Existente

North/South Street: PR-9944
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 1 205 192 52%
Peak-Hour Factor, PHF 0.25 0.81 0.79 0.94
Hourly Flow Rate, HFR 4 252 243 560
Percent Heavy Vehicles 0 -- - -- --
Median Type Raised curb
RT Channelized? Yas
Lanas 0 2 1 1
Configuration LT T T R
Upstream Signal? Yes No
Minor Street: Apprcach Westbound Eastbound

Movement 7 8 g | 10 11 12

L T R | L T R
Volume 2 897 130
Peak Hour Factor, PHF 1.00 ¢.88 0.83
Hourly Flow Rate, HFR 2 1020 156
Percent Heavy Vehicles 0 1 1
Percent Grade (%) 0 0
Median Storage 1
Flared Approach: Exists?
Storage
RT Channelized? Yeas
Lanes 0 2 1
Configuration LT T R
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LT | LT T R |
v (vph) 4 512 510 156
C{m) {vph) 1438 962 961 1669
v/ec 0.00 0.53 0.53 0.09
95% queue length 0.01 3.36 3.34 0.31
Control Delay 7.5 13.0 13.0 7.4
LOS A B B A
Approach Delay 12.2
Approach LOS B
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HCS2000: Unsignalized Intersections Release 4.l1c

Phone:
E-Maz:l:

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst:
Agency/Co.:
Date Performed:

Analysis Time Period:

Intersection:
Jurisdiction:
Units:
Analysis Year:
Project ID:
East/West Street:

North/South Street:

Marcos Bandas Acosta
Traffic Engineer Consultant

30/01/2005
6:45-7:45 a m
Conector,
Gurabo, PR

0. 8. Customary

2004

PR-9944 y Rampa

Conector y Rampa PR-30

PR-9544

Proyecto Palacios de Gurabo - Condicén Existente

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 1 205 192 528
Peak-Hour Factor, PHF 0.25 0.81 0.79 0.94
Peak-15 Minute Volume 1 63 61 140
Hourly Flow Rate, HFR 4 252 243 560
Parcent Heavy Vehicles 0 -- -- -= -
Median Type Raised curb
RT Channelized? Yes
Lanes 0 2 1
Configuration LT T T
Upstream Signal? Yes No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 2 897 130
Peak Hour Factor, PHF 1.00 0.88 0.83
Peak-15 Minute Volume 0 255 39
Hourly Flow Rate, HFR 2 1020 156
Percent Heavy Vehicles i) 1 1
Percent Grade (%) 0 0
Median Storage 1
Flared Approach: E=xists?

Storage
RT Channelized? Tesz
Lanes 0 2 1
Configuration LT T R
Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12,
Walking Speed (ft/sec) 4.0 4.0 4.0 4.
Percent Blockage 0 0 0 ]

- 194 -



Upstream Signal Data

Prog. Sat Arrival Graan Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
52 Left-Turn 0 1900 3 0 130 25 1478
Through 0 1900 3 0 130 25 1478
$5 Left-Turn
Through

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

Movement 2

Movement 5

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

Sat flow rate, major rt vehicles:
Number of major street through lanes:

249
0
1900
1700
2

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

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

t{c,base) 3.0* 3.0% 3.0% 3.0%
t{c,hv} 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
P{hv) 0 0 1 1
t{e,q) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.0¢ 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) l1-stage 3.0 2.3 3.0 3.0

2-stage 3.0 1.3 2.0 3.0
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 2.00* 3.00% 2. 00%*
t{f,HV) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (HV) 0 0 1 1
tif) 2.2 2.0 3.0 2.0
Worksheet 5-Effect of Upstream Signals
Computation l-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
vit) V(l,prot} v(t) V{l,prot)

V prog 0 0
Total Saturation Flow Rate, s (vph) 3800 3800
Arrival Type 3 3
Effective Green, g (sec) 0 Q
Cycle Length, C (sec) 130 130
Rp (from Exhibit 16-11) 1.000 1.000
Proportion vehicles arriving on green P 0.000 0.000
gl{ql) 0.0 0.0
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g{g2)
g(q)

0.0
0.0

0.0
0.0

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 2

Movement 5

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

alpha 0.400
beta 0.714
Travel time, t(a) (sec) 40.218
Smoothing Factor, F 0.080
Proportion of conflicting flow, f 0.000 0.000
Max platooned flow, V(c,max) 0 0
Min platconed flow, V{c,min} 1500 1500
Puration of blocked period, t(p) 0.0 0.0
Proportion time blocked, p 0.000 0.000
Computation 3-Platoon Event Periods Result
p(2) 0.000
p(5) 0.000
p (dom) 0.000
p {subo) 0.000
Constrained or unconstrained? u
Proportion
unblocked {1) (2) (3)
for minor Single-stage Two—Stage Process
movements, p(x) Process Stage I Stage II
pil) 1.000
pl4)
p(7) 1.000 1.000 1.000
p(8) 1.000 1.000 1.000
p(9) 1.000
p(10)
p(ll)
p(12)
Computaticon 4 and 5
Single-Stage Process
Movement 1 4 7 9 10 11 12

L L L R L T R
vV e,x 243 783 503 126
s 3800 3800 3800 3800
Px 1.000 1.000 1.000 1.000
V c,u,x 243 783 503 126
Cr,x 1438 1346 961 1669
C plat,.x 1438 1346 961 1669
Two-Stage Process

7 8 10 11
Stagel Stage?2 Stagel Stage? Stagel Stage2 Stagel Stage2

Vic,x) 260 523 260 243
s 3800 1700 3800 1700
P(x) 1.000 1.000 1.000 1.000
Vi{c,u,x) 260 523 260 243
Clr,x) 1760 1717 115¢ 1153
C{plat,x) 1760 1717 1150 1153
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Part 3 - Single Stage

Conflicting Flows 503

Potential Capacity 961

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 1.00 1.00

Movement Capacity 958

Result for 2 stage process:

a 0,91 0.91

Y 0.98

ct 961

Probability of Queue free St. 0.00 1.00

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows 260

Potential Capacity 1760 781

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 1.00 1.00

Movement Capacity 1754 781

Part 2 ~ Second Stage

Conflicting Flows 523

Potential Capacity 1717 490

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 1.00 0.10

Movement Capacity 1717 49

Part 3 - Single Stage

Conflicting Flows 783

Potential Capacity 1346

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor ¢.00

Maj. L, Min T Adj. Imp Factor. 0.00

Cap. Adj. factor due to Impeding mvmnt 1.00 0.00

Movement Capacity 1342

Results for Two-stage process:

a 0.91 0.91

¥ 1.11

cC t 1403

Worksheet 8-Shared Lane Calculations

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

Volume {vph) 2 1020 156

Moveament Capacity (vph) 1403 961 1669

Shared Lane Capacity {(vph) 962
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Worksheet 9-Computation of Effect of Flared Minor Street Approaches
Movement 7 8 9 10 i1 12
L T R L T R
C sep 1403 961 1669
Volume 2 1020 156
Delay
Q sep
Q sep +1
round (Qsep +1)
n max
C sh 962
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 LT LT T R
v {(vph) 4 512 510 156
C(m) ({(wvph) 1438 962 961 1669
v/c 0.00 0.53 0.53 0.09
95% gqueue length 0.01 3.36 3.34 0.31
Control Delay 7.5 13.0 13.0 7.4
LOS A B B A
Approach Delay 12.2
Approach LOS B
Worksheet 1l-Shared Major LT Impedance and Delay
Movement 2 Movement 5
plol) 1.00 1.00
vi{il), Volume for stream 2 or 5 245
v{i2), Voluma for stream 3 or 6 0
g8({il), Saturation flow rate for stream 2 or 5 1900
s8(i2), Saturation flow rate for stream 3 or 6 1700
P*(0]) 1.00
d(M,LT), Delay for stream 1 or 4 7.5
N, Number of major street through lanes 2
d{rank,l) Delay for stream 2 or 5 0.0
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ANALISIS DE CAPACIDAD
INT. PR-9944, CONECTOR Y RAMPA PR-30

3:00-4:00PM

CONDICION EXISTENTE
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HCS2000:

Unsignalized Intersections Ralease 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Period: 3:00-4:00 pm

Intergsection: Conector, PR-9944 y Rampa
Jurisdiction: Gurabo, PR

Units: U. 5. Customary

Analysis Yaar: 2004

Project ID: Proyecto
East/Wast Street:

Palacios de Gurabo - Condicdn Existente
Ceonector y Rampas PR-30

North/South Street: PR-9944
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movemant 1 2 3 | 4 5 6

L T R | L T R

Volume 4 433 221 242
Peak-Hour Factor, PHF a.50 0.90 0.76 0.92
Hourly Flow Rate, HFR a 479 292 263
Percent Heavy Vehicles 1 -= -- -= -=
Median Type Raised curb
RT Channelized? Yes
Lanes o 2 1 1
Configuration LT T T R
Upstream Signal? Yes No
Minor Street: Approach Westbound Eastbound

Movement 7 B 9 [ 10 11 12

L T R | L T R
Volume 10 620 128
Peak Hour Factor, PHF 0.50 0.96 0.74
Hourly Flow Rate, HFR 20 644 172
Percent Heavy Vehicles 0 1 1
Percent Grade (%} 0 0
Median Storage 1
Flared Approach: Exists?
Storage
RT Channelized? Yes
Lanes 1 1 1
Configuration L T R
Delay, Queue Langth, and Level of Service

Approach NB SB Westbound Eastbound
Movemant 1 4 | 7 8 9 ] 10 11 12
Lane Config LT | L T R i
v (vph) 8 20 644 172
C{m) (vph) 1363 1364 892 1565
v/c 0.01 0.01 0.72 0.11
95% queue length 0.02 0.04 7.35 .37
Control Delay 7.6 7.7 19.3 7.6
LOS A A C A
Approach Delay 16.6
Approach LOS C
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HCS2000: Unsgignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS
Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant

30/01/2005
3:00-4:00 pm

Date Perxrformed:
Analysis Time Period:

Intersection: Conector, PR-9944 y Rampa
Jurisdiction: Gurabo, PR

Units: U. 8. Customary

Analysis Year: 2004

Proyecto Palacios de Gurabo - Condicdn Existente
East/West Street: Conector y Rampas PR-30
North/South Street: PR-9944
Intersaction Orientation: NS

Project ID:

Study period (hrs): 1.00

Vahicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 4 433 221 242
Paak-Hour Factor, PHF 0.50 Q.90 g.76 Q.92
Peak-15 Minute Volume 2 120 73 66
Hourly Flow Rate, HFR 8 479 292 2863
Percent Heavy Vehicles 1 - -- - --
Median Type Raised curb
RT Channelized? Yes
Lanas 0 2 1 1
Configuration LT T T R
Upstream Signal®? Yes No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 10 620 128
Peak Hour PFactor, PHF Q.50 Q.96 0.74
Peak-15 Minute Volume 5 161 43
Hourly Flow Rate, HFR 20 644 172
Percent Heavy Vehicles o] 1 1
Percent Grade (%) 0 0
Median Storage 1
Flared Approach: Exists?
Storage
RT Channelized? Yas
Lanes 1 1

Configuration T

Pedestrian Velumes and Adjustments
Movements 13 14 15 16
Flow (ped/hr) u] Q 0 Q
Lane Width {(ft) 1z2. 1z. 12.0 12.0
Walking Speed (ft/sec) 4. 4. 4.0 4.0
Parcent Blockage 0 0 0 0
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Upstream Signal Data

Prog Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed teo Signal
vph vph sec gec mph feet
82 Left-Turn 0 1900 3 0 130 25 1478
Through 0 1900 3 Q 130 25 1478
85 Left-Turn
Through

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

Movement 2

Movement 5

Shared 1ln volume, major th wvehicles:
Shared ln wvolume, major rt vehicles:
Sat flow rate, major th vehicles:
Sat flow rate, majer rt vehicles:
Number of major street through lanes:

474

0]

1900
1700

2

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 10 i1 12
L L L T L T R

t {c,base} 3.0% 3.0+ 3.0% 3.0*
t({c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
P(hv) 1 0 1 1
ti{c,qg) .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
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 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 3.0 2.3 3.0 3.0

2-stage 3.0 1.3 2.0 2.0
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 2.00% 3.00% 2.00t
t(£,HV) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (HV) i 0 1 1
t(f) 2.2 2.0 3.0 2.6
Worksheet 5-Effect of Upstream Signals
Computation 1l-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
V(t) V{l,prot} V(t) V(l,prot)

V prog 0 0
Total Saturation Flow Rate, s (vph) 3800 3800
Arrival Type 3 3
Effective Green, g (sec) 0 0
Cycle Length, C {sec) 130 130
Rp (from Exhibit 16-11) 1.000 1.000
Proportion vehicles arriving on green P 0.000 0.000
glql) 0.0 0.0
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g{g2)

0.0 0.0
gla) 0.0 0.0

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Moveaement 5
vit) V{l,prot) V(t)} V(l,prot)

alpha 0.400

beta 0.714

Travel time, t(a) {(sec) 40.218

Smoothing Facteor, F 0.080

Proportion of conflicting flow, £ 0.000 0.000

Max platooned flow, V(c,max) 0 Q

Min platooned flow, V{c,min) 1500 1500

Duration of blocked period, t(p) 0.0 Q0.0

Proportion time blocked, p 0.000 0.000

Computation 3-Platoon Event Periods Result

p{2) 0.000
p(5) 0.000
p {dom) 0.000
p (subo} 0.000
Constrained or unconstrained? u

Proportion

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

p(1) 1.000

p{d)

p{7) 1.000 1.000 1.000
p(8) 1.000 1.000 1.000
pt9) 1.000

p{10)

p(ll)

pil2)

Computation 4 and 5
Single-Stage Process

Movement 1 q 7 8 9 10 11 12
L L L T R L T R

Vv o,x 292 919 787 240

s 3800 3800 3800 3800

Px 1.000 1.000 1.000 1.000

V ec,u,x 292 919 787 240

C r,x 1393 1278 844 1565

C plat,x 1393 1278 844 1565

Two-Stage Process
7 8 10 11
Stagel StageZ Stagel Stage? Stagel Stage2 Stagel Stage?2

Vic,x) 485 424 495 292
g 3800 1700 3800 1700
P{x) 1.000 1.000 1.000 1.000
Vic,u,x) 495 424 495 292
C{r,x} 1722 1733 1106 1144
C(plat, x) 1722 1733 1106 1144
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor 8t. 9 12
Conflicting Flows 240

Potential Capacity 1565

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1565

Probability of Queue free St. 0.88 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 292
Potential Capacity 1393
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1393
Probability of Queue free St. 1.00 0.99
Maj L-Shared Prob Q frea St. 0.99
Step 3: TH from Minor St. 8 11
Conflicting Flows 787

Potential Capacity 844

Padestrian Impedance Factor 1.00 1.00
Cap. Ad]j. factor due to Impeding mvmnt 0.99% Q.99
Movement Capacity 838

Probability of Queue free St. 0.28 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 919

Potential Capacity 1278

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.28
Maj. L, Min T Adj. Imp Factor. 0.41
Cap. 2dj. factor due to Impeding mvmnt 0.98 0.37
Movement Capacity 1271

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 32: TH from Minor St. 8 11
Part 1 - First Stage

Confliecting Flows 495

Potential Capacity 1106 675
Padestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.99 1.00
Movement Capacity 1098 €75
Probability of Queue free St. 0.41 1.00
Part 2 - Second Stage

Confliecting Flows 292

Potential Capacity 1144 549
Pedastrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 1144 545
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Part 3 - Single Stage

Conflicting Flows 787
Potential Capacity 844
Padestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.89 0.89
Movement Capacity 838

Result for 2 stage process:

a 0.91 0.81
Y 0.87
Cc t 892
Probability of Queue free St. 0.28 1.00
Step 4: LT from Mineor St. 7 10

Part 1 - First Stage

Conflicting Flows 495

Potential Capacity 1722 738
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.99 1.00
Movement Capacity 1709 738

Part 2 - Second Stage

Conflicting Flows 424

Potential Capacity 1733 530
Padestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.37
Movement Capacity 1733 194

Part 3 - Single Stage

Conflicting Flows 919

Potential Capacity 1278

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.28

Maj. L, Min T Adj. Imp Factor. 0.41

Cap. Adj. factor due to Impeding mvmnt 0.8%9 0.37

Movement Capacity 1271

Results for Two-stage process:

a 0.91 0.91

¥ 0.96

c t 1364

Worksheet 8-Shared Lana Calculations

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

Volume (vph) 20 644 172

Movement Capacity {vph)} 1364 892 1565

Shared Lane Capacity {vph}
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Worksheet 9-Computation of Effect of Flared Minor Street Approaches

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

C sep 1364 892 1565

Volume 20 644 172

Delay

Q sep

Q sep +1

round (Qsep +1)

n max
C sh

SUM C zep
I

C act

Worksheet 10-Delay,

Queue Length,

and Level of Service

Movement 1 4 7 2] 9 10 11 i2
Lane Config LT L T R
v {vph) 8 20 644 172
C(m) ({vph) 1393 1364 892 1565
v/e 0.01 0.01 0.72 0.11
95% queue length 0.02 0.04 7.35 0.37
Control Delay 7.6 7.7 19.3 7.6
LOS A b C F.9
Approach Delay 16.6
Approach LOS cC
Worksheet ll-Shared Major LT Impedance and Delay
Movement 2 Movement 5
plol) 0.99 1.00
v{il) , Volume for stream 2 or 5 474
v(i2), Volume for stream 3 or 6 0
s3(il), Saturation flow rate for stream 2 or 5 1900
5(i2), Saturation flow rate for stream 3 or 6 1700
P* (0]) 0.99
d(M,LT), Delay for stream 1 or 4 7.6
N, Number of major street through lanes 2
d(rank,1l) Delay for stream 2 or 5 0.0
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ANALISIS DE CAPACIDAD
INTERSECCION PR-9944 Y PR-189

715-8:15AM

CONDICION EXISTENTE
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HCS2000: Signalized Intersections Releasga 4.1c

Analyst: Marcos Bandas Acosta Inter.: PR-18% Y PR-9944
Agency: Traffic Engineer Consultant Area Type: CBD or Similar
Date: 31/01/2005 Jurisd: Gurabo, PR
Pericd: 7:15 - B:15 a m Year : 2005

Project ID: Proyecto Palacios de Gurabo - Condicion Existente
E/W St: PR-189 N/S St: PR-9944

SIGNALIZED INTERSECTION SUMMARY

| Fastbound | Westbound [ HNorthbhound | Southbound ]
[ L T R | L T R | L T R | L T R |
| | | | |
No. Lanes | Q 2 0 | 0 2 0 | 1 1 1 | 0 2 0 |
LGConfig | LTR | LTR I L T R | LTR [
Volume 1138 240 47 |81 211 348 |20 379 70 1202 226 181 |
Lane Width | 12.0 | 12.0 112.0 12.0 12.0 ¢ 12.0 |
RTOR Vol | 5 I 5 | 10 I 10 |
Duration 1.00 Area Type: CBD or Similar
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A k- | NB Left F-
Thru A A | Thru A
Right A A | Right A
Peds | Peds
WB Left 29 A | SB Left A
Thru A A | Thru A
Right A A | Right A
Peds 1 Peds
NB Right A A A { EB Right
SB Right | WB Right
Grean 10.0 12.0 30.0 31.0 31.¢0
Yellow 4.0 4.0 4.0 4.0
All Red 0.0 0.0 0.0 0.0 0.0
Cycle Length: 130.0 secs
Intersection Performance Summary
Appx/ Lane Adj Sat Ratios Lane Group Appreoach
Lane Group Flow Rate
Grp Capacity (s) v/c g/c Delay LOS Delay LOS
Eastbound
LTR 906 2834 0.52 0.35 33.8 C 33.8 C
Westbound
LTR 308 2689 2.56 0.17 2880 F 2880 F
Northbound
L 387 1624 Q.08 0.24 38.5 D
T 408 1710 1l.12 0.24 297.1 F 242.0 F
R 1018 1454 0.08 0.70 6.2 A
Southbound
LTR 727 3048 1.17 Q.24 367.9 F 367.9 F

Intersection Delay = 1024 (sec/veh) Intersaction LOS = F
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HCS2000: Signalized Intersections Release 4.1c

Phone : Fax:
E-Mail:
OPERATIONAL ANALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co.: Traffic Engineer Consultant

Date Performed: 31/01/2005

Analysis Time Period: 7:15 - 8:15 a m

Intersection: PR-189 ¥ PR-9944

Area Type: CBD or Similar

Jurisdiction: Gurabo, PR

Analysis Year:

Project ID: Proyecto Palacios de Gurabo - Condicién Existente

East/West Street North/South Street

PR-189 PR-9944

VOLUME DATA

| Eastbhound | Westbound | Northbound | Southbound
| L T R | L T R | L T R | L T R
| | | |
Volume {138 240 47 |81 211 348 |20 379 70 1202 226 181
% Heavy Veh|O 0 0 10 0 0 |0 0 aQ |0 0 0
PHF 10.96 0.87 0.84 [0.68 0.74 0.89 |0.63 0.83 0.76 |0.68 0,76 0.67
PR 15 Vol (36 69 14 |30 71 98 (8 114 23 |74 74 é8
Hi Ln Vol | | I |
% Grade | 0 | 0 | 0 | 0
Ideal Sat | 19090 | 1900 1900 1900 1900 | 1900
ParkExist |X | X l |
NumPark |20 120 |
No. Lanes | ¢} 2 0 | 0 2 0 | 1 1 1 | 0 2 0
LGConfig | LTR | LTR | L T R I LTR
Lane Width | 12.0 | 12.0 [12.0 12.0 12.0 | 12.0
RTOR Vol | 5 [ 5 | 10 | 10
Adj Flow I 470 | 790 | 32 456 19 | 849
$InSharedLn| | |
Prop LTs | 0.306 | 0.152 | 0.000 | 0.349
Prop RTs | 0.106 | 0.489 i 0.000 1.000 | 0.303
Peds Bikes| 0 | 0] | 4] | 4]
Buses | 0 | 4] 10 o} 4] | 0
%InProtPhase 25.0 | 12.0 [ |
Duration 1.00 Area Type: CBD or Similar

OPERATING PARAMETERS

| Eastbound | Westbound | Northbound | Southbound
[ L T R | L T R i L T R | L T R
{ l | !

Init Unmet | 0.0 I 0.0 10.0 0.0 0.0 | 0.0

Arriv. Typel| 3 | 3 13 3 3 | 3

Unit Ext. | 3.0 | 3.0 |3.0 3.0 3.0 | 3.0

I Factor | 1.000 I 1.000 | 1.000 | 1.000

Lost Time | 2.0 | 2.0 12.0 2.0 2.0 | 2.0

Ext of ¢ | 2.0 | 2.0 2.0 2.0 2.0 | 2.0

Ped Min g | 15.7 | 14.9 | 11.4 | 12.9
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PHASE DATA

Phase Combination 1 2 3 4 | 5 6 7 a3
EB Left A A | NB Left A
Thru A A | Thru A
Right A A | Right A
Peds | Peds
WB Left B A | 8B Left .Y
Thru A A | Thru A
Right A A | Right A
Pads | Peds
NB Right B A A | EB Right
|
8B Right i WB Right
I
|
Green 10.¢ 12.0 30.90 31.0 31.0
Yellow 4.0 4.0 4.0 4.0
A1l Red 0.0 0.0 0.0 a.0 3.0

Cycle Length: 130.0 secs

VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET

Volume Adjustment
| Eastbound | Westbound [  Northbound | Southbound
| L T R | L T R | L T R | L T R
| | | |

Volume, V [138 240 47 |81 211 348 |20 379 70 1202 226 181

|
[
|
|
PHF 10.96 0.87 0.84 10.68 0.74 0.89%9 |0.63 0.83 0.76 |0.68 0.76 0.67 |
Adj flow {144 276 50 |120 284 386 |32 456 79 1296 296 257 |
No. Lanes | o] 2 0 | 0 2 0 | 1 1 1 | 0 2 o] |
Lane group | LTR | LTR | L T R | LTR |
Adj flow ! 470 | 790 |32 456 79 | 849 |
Prop LTs | 0.306 | 0.152 | 0.000 i 0.349 |
Prop RTs | 0.106 ] 0.489 ] 0.000 1.000 | 0.303 |

Saturation Flow Rate {(gee Exhibit 16-7 to determine the adjustment factors)

Eastbound Westbound Northbound Southbound
LG LTR LTR L T R LTR
So 1900 1900 1800 1900 1800 1900
Lanes 0 2 0 o] 2 o} 1 1 1 0 2 0
fw 1.000 1.000 1.000 1.000 1.000 1.000
fHv 1.000 1.000 1.000 1.000 1.000 1.000
G 1.000 1.000 1.000 1.000 1.000 1.000
fr 0.900 0.9200 1.000 1.000 1.000 1.000
fBB 1.000 1.000 1.000 1.000 1.000 1.000
fA 0.90 0.90 0.90 0.%0 0.90 0.9%0
fLU 0.95 0.95 1.00 1.00 1.00 0.95
fRT 0.984 0.927 1.000 0.850 0.955
fLT 0.985 0.992 0.950 1.000 0.983
Sec. 0.620 0.552
flpb 1.000 1.000 1.000 1.000 1.000
fRpb 1.000 1.000 1.000 1.0Q00 1.000
s 2834 2689 1624 1710 1454 3048
Sec. 1783 1497
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CAPACITY AND LOS WORKSHEET

Capacity Analysis and Lane Group Capacity
Adj Adj Sat Flow Green --Lane Group-—-
Appr/ Lane Flow Rate Flow Rate Ratio Ratio Capacity v/e
Mvmt  Group (v) {s) (v/3) (g/C) (e) Ratio

Eastbound
Prot
Perm
Left
Prot 305 2834 # 0.11 0.262 741 0.41
Perm 165 1783 0.09 .092 165 .a0
Thru LTR 470 0.35 906 0.52
Right
Westbound
Prot
Perm
Left
Prot 124 2689 # 0.05 0.046 124 1.00
Perm 666 1497 # 0.44 .123 184 .62
Thru LTR 790 0.17 308 2.56
Right
Northbound
Prot
Perm
Left L 32 1624 0.02 0.24 387 0.08
Prot
Perm
Thru T 456 1710 # 0.27 0.24 408 1.12
Right R 79 1454 0.05 0.70 1018 0.08
Southbound
Prot
Perm
Left
Prot
Perm
Thru LTR 849 3048 # 0.28 0.24 727 1.17
Right

o
=

o
w

]
-

Sum of flow ratios for critical lane groups, Yc = Sum (v/s) .14
Total lost time per cycle, L = 16.00 sec

Critical flow rate to capacity ratio, Xe = (Y¢) (C)}/ (C-L)

Il
=

.30

Control Dalay and LOCS Determinatiocn

Appr/ Ratios Unf Prog Lane Incremental Res Lane Group Approach

Lane Del Adj Grp Factor Dal Del
Grp v/e g/Cc dil Fact Cap k d2 d3 Delay LOS Delay LOS
Eastbound

LTR 0.52 0.35 33.2 1.000 906 0.12 0.5 0.0 33.8 C 33.8 C

Weastbound

LTR 2.56 0.17 54.0 1.000 308 0.50 2826 0.0 2880 F 2880 F

Northbound
L 0.08 0.24 38.5 1.000 387 0.11 0.1 0.0 38.5 D
T 1.12 0.24 49.5 1.000 408 0.50 247.6 0.0 297.1 F 242.0 F

R 0.08 0.70 6.2 1.000 1018 0.11 a.0 0.0 6.2 A
Southbound

LTR 1.17 0.24 48.5 1.000 727 0.50 318.4 0.0 367.9 F 367.9 F
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Intersection delay = 1024 {sec/veh) Intersection LOS = F

SUPPLEMENTAL PERMITTED LT WORKSHEET

for exclusive lefts

Input
EB WB NB SB

Cycle length, C 130.0 seq
Total actual green time for LT lane group, G (s)
Effective permitted green time for LT lane group, g(s)
Opposing effective green time, go (s}
Number of lanes in LT lane group, N
Number of lanes in opposing approach, No
BRdjusted LT flow rate, VLT (veh/h)
Proportion of LT in LT lane group, PLT
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Logt time for LT lane group, tL
Computation
LT volume per cycle, LTC=VLTC/3600
Opposing lane util. factor, £LUo 0.95 0.85 0.95 1.00
Oppesing flow, Volc=VoC/[3600 (No)£fLUo] (veh/ln/cyc)
gf=Glexp{- a * (LTC ** b))]-tl, gf<=g
Opposing platoon ratio, Rpo (refer Exhibit 16-11)
Opposing Queue Ratio, gro=Max[l-Rpo{go/C)},0]
gq, (see Exhibit C16-4,5,6,7,8)
gqu=g-gq if gg>=gf, or = g-gf if gqg<gf
n=Max (gq-gf) /2,0)
PTHo=1-PLTo
PL*=PLT [1+ ({N-1)g/ (gf+gu/EL1+4.24)]
EL1 (refer to Exhibit C16-3)
ELZ2=Max ((1-Ptho**n) /Plto, 1.0)
fmin=2 (14PL) /g or fmin=2(1+P1)/g
gdiff=max {gg-gf, 0)
fm=[gf/gl+[gu/gl/[1+PL(EL1~-1)], (min=Ffmin;max=1.00)
flt=fm=[gf/gl+[gu/g]/[1+PL(EL1-1)1+[gdiff/g]l/[1+PL(EL2-1)], {fmin<=fm<=1.00)
or £lt=[fm+0.91(N-1)]/N*¥
Left-turn adjustment, LT

For special case of single-lane approach opposed by multilane approach,

gsee taxt,

* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
laft-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by singlae-lane approach

or when gf>gq, sea text.

SUPPLEMENTAL PERMITTED LT WORKSHEET

for shared lefts

Input
EB WB NB SB
Cycle length, C 130.0 sac
Total actual green time for LT lane group, G (s) 46.0 22.0
Effective permitted green time for LT lane group, g{s) 12.0 16.0
Opposing effective green time, go (s) 22.0 46.0
Number of lanes in LT lane group, N 2 2
Number of lanes in opposing approach, No 2 2
Adjusted LT flow rate, VLT (veh/h) 144 120
Proportion of LT in LT lane group, PLT 0.306 0.152 0.000 0.349
Proportion of LT in opposing flow, PLTo 0.15 0.31
Adjusted opposing flow rate, Vo {(veh/h) 790 470
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Lost time for LT lane group, tL 4.00 4.00
Computation

LT volume per cycle, LTC=VLTC/3600 5.20 4.33
Opposing lane util. factor, fLUo 0.95 0.95 0.95 1.
COpposing flow, Volc=VoC/[3600(No)fLlUol (veh/ln/cyc) 15.01 8.93
gf=Glexp{- a * (LTC ** b))]-tl, gf<=g 0.0 0.0
Opposing platoon ratio, Rpe {refer Exhibit 16-11) 1.00 1.00
Opposing Queue Ratio, gro=Max[1l-Rpo{go/C),0] 0.83 0.65
gdg, (see Exhibit C16-4,5,6,7,8) g.00 12.00
gqu=g-gq if gg>=gf, or = g-gf if gg<gf 4.00 4.00
n=Max (gg-gf) /2, 0) 4.00 6.900
PTHo=1-PLTo 0.85 0.69
PL*=PLT[1+(N-1) g/ (gf+qu/EL1+4.24) ] 0.97 0.56
EL1l {(refer to Exhibit Cl16-3) 3.18 2.29
EL2=Max ( (1-Ptho**n) /Pltc, 1.0) 3.18 2.90
fmin=2 (1+PL) /g or fmin=2(1+Pl)/g 0.33 0.19
gdiff-max (gg-gf,b 0) .00 12.00
fm=[gf/gl+[gu/gl/[1+PL(EL1-1)], (mipn=fmin;max=1.00) 0.33 0.19

flt=fm=[gf/gl+[gu/g)] /[ 1+PL(EL1-1)]4+[gdiff/g]/[1+PL(EL2-1)], (fmin<=£fm<=1.00)
or flt=[fm+0.91{N-1)]/N*+
left-turn adjustment, fLT 0.620 0.552

For special case of single-lane approach opposed by multilane approach,

see text,

* If Pl>=1l for shared left-turn lanes with N>1, then assume de-facto
left~-turn lane and redo calculations.

00

** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach
or when gf>gg, see text.

SUPPLEMENTAL PEDESTRIAN-BICYCLE EFFECTS WORKSHEET

Permitted Left Turns

EB WB NB SB
Effective pedestrian green time, gp (8)
Conflicting pedestrian volume, Vped (p/h)
Pedestrian flow rate, Vpedg (p/h)
OCCpedg
Cpposing queue clearing green, ggq (s)
Eff. ped. green consumed by opp. veh. gueue, gg/gp
OCCpedu
Opposing flow rate, Vo (veh/h)
OCCr
Number of cross-street receiving lanes, Nrecg
Number of turning lanes, Nturn
ApbT
Proportion of left turns, PLT

Proportion of left turns using protected phase, PLTA
Left-turn adjustment, fLpb

Permitted Right Turns

Effective pedestrian green time, gp (s)
Conflicting pedestrian volume, Vped {(p/h)
Conflicting bicycle velume, Vbic (bicycles/h)
Vpadg

OCCpedg

Effective green, g (s}

Vbicg

CCCbicg

OCCr

Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn

ApbT

Proportion right-turns, PRT
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Proportion right-turns using protected phase, PRTA
Right turn adjustment, fRpb

SUPPLEMENTAL UNIFORM DELAY WORKSHEET

EBLT WBLT NBLT SBLT
Cycle length, C 130.0 sec
Adj. LT vol from Vol Adjustment Worksheet, v
v/c ratic from Capacity Worksheet, X
Protected phase effective green interval, g ({s)
Opposing queue effective green interval, gg
Unopposed green interval, gu
Red time r=(C-g-gg-gu)
Arrival rate, ga=v/ (3600 (max[X,1.0]))
Protected ph. departure rate, Sp=s/3600
Permitted ph. departure rate, Ss=s{ggtgu)/{gu*3600)
XPerm
XProt
Casa
Queue at beginning of green arrow, Qa
Queue at beginning of unsaturated green, Qu
Residual queue, Qr
Uniform Delay, 4l

DELAY/LOS WORKSHEET WITH INITIAL QUEUE

Initial Dur. Oniform Delay Initial Final Initial Lane
Appr/ Unmet Unmet Queaua Unmet Queue Group
Lane Demand Demand Unadj. Adj. Param. Demand Delay Delay
Group Q wveh t hrs. ds dl seac u Q wveh d3 sec d sec
Eastbound
Wastbound
Northbound
Southbound
Intersection Delay 1024 sea/veh Intersection LOS F

BACK OF QUEUE WORKSHEET

Eastbound Westbound Northbound Southbound
LaneGroup | LTR | LTR L T R | LTR |
Init Queue | 0.0 | 0.0 |0.0 0.0 ©0.0 | g.0 |
Flow Rate | 247 | 415 132 456 79 | 446 |
So | 1900 ] 1900 11900 1900 1900 | 1800 i
No.Lanes |0 2 0 10 2 0 11 1 1 |10 2 4] ]
SL | 1491 | 1415 11624 1710 1454 | 1604 |
LnCapacity | 476 ( 162 1387 408 1018 | 382 |
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Flow Ratio |
v/¢c Ratio |
Grn Ratic |
I Factor |
AT or PVG |
Pltn Ratio |
PF2 {
Q1 |
kB I
Q2 !
Q Average |
Q Spacing |
Q Storage |
Q S Ratio |
70th Percentile
fB% |
BOQ |
QSRatio I
85th Percentile
fB% |
BOOQ |
QSRatio I
90th Percentile
fB% I
BOQ |
QSRatio i
95th Percentile
fB% |
BOQ |
QSRatio [
98th Percentile
£B% |
BOQ |
QSRatio |

.17
.B2
.35
.000

ot OwWm - M-
W OO
Q o o

o+ -

o g [~ 8 OWN-JOOMWRFRWROOO
;mg ~tomg oo

o
TR
o -

xS

Qutput:

1.7
12.2
1.0

Qutput:

1.9
13.9
1.2

Cutput:

2.3
16.6
1.4

[+
ct

<]
fad

0.29 0.
2.56 |0.
0.17 10
1.000 i

3 |3
1.00 (1.
1.00 1.
13.1 0.
0.4 to.
127.1 |

140.1 |

25.0 |25
300 110
11.7 10.
1.1 |1.
154.6 '

12.9 0.
1.3 i1,
182.6 !

15.2 19.
1.4 P11,
196.3 !

16.4 1o.
1.5 12.
210.3 i

17.5 10.
1.7 2.
238.3 |

19.9 0.

02
08

.24

00
00

.0
0
2

2

5

6

6

0.27 0.05
1.12 0.08
0.24 0.70
1.000

3 3
1.00 1.00
1.00 1.00
16.5 0.9
0.5 0.8
0.0 28.1
0.9 44.5
25.0 25.0
500 500
2,2 0.0
1.1 1.2
1.1 50.5
2.5 0.1
1.4 1.6
1.5 60.9
3.0 0.1
1.4 1.8
1.7 64.3
3.2 0.1
1.6 2.1
1.9 69.1
3.5 0.1
1.7 2.6
2.5 77.2
3.9 0.1

[l ]

.28
.17
.24
. 000

O KHRWHORO

25.0
100
i2.8

35.
51.

57.

69 .

13.

8.

8.

ERROR MESSAGES

No errors to report.
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ANALISIS DE CAPACIDAD
INTERSECCION PR-9944 Y PR-189

3:00-4:00P M

CONDICION EXISTENTE
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HCS2000: Signalized Intersecticons Release 4.l1c

Analyst: Marcos Bandas Acosta Inter.: PR-189 Y PR-9944
Agency: Traffic Engineer Consultant Araea Type: CBD or Similar
Date: 31/01/2005 Jurisd: Gurabo, PR
Period: 3:00 - 4:00 pm Year : 2005

Project ID: Proyecto Palacios de Gurabo - Condicidn Existente
E/W St: PR-189 N/S St: PR-9944

SIGNALIZED INTERSECTION SUMMARY

i Eastbound ] Westbound | Northbound | Southbound |
[ L T R | L T R | L T R | L T R |
I I I I |
No. Lanes | 0 2 0 ! 0 2 0 | 1 1 1 | 0 2 0 |
LGConfig | DafL TR 1 LTR | L T R LTR |
Volume 1108 225 46 1121 245 218 |35 149 79 208 278 176 |
Lane Width [12.0 12.0 | 12.0 112.0 12.0 12.0 | 12.0 |
RTOR Vol | ) | 5 | 10 | 10 |
Duration 1.00 Area Type: CBD or Similar
Signal Operations
Phase Combination 1 2 3 4 i 5 6 7 8
EB Left - A | NB Left A
Thru A A | Thru A
Right A A | Right A
Peds I Peds
WB Left A A | SB Left h
Thzu A A | Thru A
Right A F:% | Right A
Peds 1 Peds
NB Right A A A | EB Right
SB Right | WB Right
Green 10.0 12.0 30.0 31.0 31.0
Yellow 4.0 4.0 4.0 4.0
All Red 0.0 0.0 0.0 0.0 0.0
Cycle length: 130.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group  Approach
Lane Group Flow Rate
Grp Capacity (=) v/c g/C Delay LOS Delay LOS
Eastbound
DefL 395 1300 0.36 0.26 37.0 D
TR 487 1666 0.63 0.35 37.7 D 37.5 D
Westbound
LTR 334 2728 2.24 0.17 2300 F 2300 F
Northbound
L 387 1624 0.11 0.24 38.9 D
T 408 1710 ¢.38 0.24 42.1 D 30.2 C
R 1018 1454 0.09 0.70 6.3 A
Southbound
LTR 734 3079 1.03 0.24 i50.8 F 150.8 F

Intersection Dalay = 826.9 (sec/veh) Intersection LOS = F
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HCS2000: Signalized Intersections Release 4.1lc

Phone: Fax:
E-Mail:
OPERATIONAL ANATYSIS

Analyst: Marces Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 31/01/2005

Analysis Time Period: 3:00 - 4:00 pm
Intersection: PR-189 Y PR-9944

Area Type: CBD or Similar
Jurisdiction: Gurabo, PR

Analysis Year:
Project ID: Proyecto Palacics de Gurabe - Condicidn Existente
East/West Street North/South Street
PR-189 PR-9944

VOLUME DATA

| Eastbound | Westbound | Northbound |  Southbound
| L T R | L T R | L T R | L T R
| | | |
Volume 1108 225 46 1121 245 218 |35 149 79 1208 278 176
% Heavy Veh|O 0 0 |10 0 a |0 0 0 |0 0 0
PHF |0.75 0.88 0.77 |0.69 0.84 0.76 {0.80 0.96 0.73 |0.87 0.85 0.88
PK 15 Vol |36 64 15 |44 73 72 {11 39 27 160 82 50
Hi Ln Vol | | | |
% Grade 1 ] ] 0 | 0 | 0
Ideal Sat [1900 1900 { 1900 11800 1500 1900 | 1500
ParkExist | X | X | |
NumPark 120 |20 [ |
No. Lanes | o] 2 0 | 0 2 0 | 1 1 1 | 0 2 o]
LGConfig | DeflL TR | LTR | L T R | LTR
Lane Width |12.0 12.0 | 12.0 112.0 12.0 12.0 | 12.0
RTOR Vol | 5 | 5 f 10 i 10
Adj Flow 1144 309 | 749 |44 156 94 | 757
$InSharedLn| | | |
Prop LTs |1.000 0.000 } 0.235 ] 0.000 | 0.317
Prop RTs | 0.172 | 0.375 | 0.000 1.000 0.250
Peds Bikes]| 0 | 0 | 0 | 0
Buses |10 0 | ] 10 4] 0 i Q
$InProtPhase 25.0 [ 12.0 l |
Duration 1.00 Area Type: CBD or Similar

OPERATING PARMMETERS

| Eastbound | Westbound | MNerthbound | Scuthbound
| L T R | L T R | L T R | L T R
| f I |

Init Unmet [0.0 0.0 | 0.0 [0.0 0.0 0.0 | 0.0

Arriv. Type|3 3 | 3 13 3 3 | 3

Unit Ext. |3.0 3.0 | 3.0 |13.0 3.0 3.0 | 3.0

I Factor J 1.000 [ 1.000 | 1.000 | 1.000

Lost Time |2.0 2.0 | 2.0 2.0 2.0 2.0 | 2.0

Ext of g 12.0 2.0 | 2.0 2.0 2.0 2.0 | 2.0

Ped Min g | 15.7 | 14.9 | 11.4 | 12.9
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PHASE DATA

Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A A | NB Left A
Thru A A [ Thru A
Right A A | Right A
Peds | Peds
WB Left A A | SB Left A
Thru A A | Thru A
Right A A l Right A
Pads | Peds
NB Right A A A | EB Right
|
SB Right | WB Right
|
|
Green 10.0 12.0 30.0 31.0 31.0
Yellow 4.0 4.0 4.0 4.0
All Red 0.0 0.0 0.0 0.0 0.0

Cyecle Length: 130.0 secs

VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET

Volume Adjustment
| Eastbound |  Westbhound I  Northbound | Southbound
| L T R [ L T R | L T R | L T R
i | | |

Volume, V [108 225 46 1121 245 218 |35 149 79 [208 278 176

|
|
I
|
PHF {¢.75 0.88 0.77 10.69 0.84 0.76 10.80 ©.96 0,73 |0.87 0.85 0.88 |
Adj flow 1144 256 53 {176 2%2 281 |44 156 54 1240 328 189 |
No. Lanes | 4] 2 0 | 0 2 0 | 1 1 1 | o] 2 G |
Lane group | Defl. TR | LTR | L T R | LTR |
Adj flow 1144 309 | 749 |44 156 54 | 757 |
Prop LTs 11.000 0.000 | 0.235 | 0.000 | 0.317 |
Prop RTs | 0.172 | 0.378% | 0.000 1.000 |} 0.250 |

Saturation Flow Rate (see Exhibit 16-7 to determine the adjustment factors})

Eastbound Wastbound Northbound Scuthbound
LG DeflL. TR LTR L T R LTR
So 1900 1900 1900 1900 1500 1500 1900
Lanes 0 2 0 0 2 0 1 1 1 0 2 0
W 1.000 1.00¢ 1.000 1.000 1.000 1.000 1.000
fHvV 1.000 1.000 1.000 1.000 1.000 1.000 1.000
fG 1.000 1.000 1.000 1.000 1.000 1.000 1.000
£p 0.800 1.000 0.800 1.000 1.000 1.000 1.000
fBR 1.000 1,000 1.000 1.000 1.000 1.000 1.000
£a 0.90 0.90 Q.90 0.90 0.90 0.90 Q.90
£fLU 1.00 1.00 0.95 1.00 1.00 1.00 0.95
fRT 0.974 0.944 1.000 0.850 0.963
fLT 0.950 1.000 0.988 0.950 1.000 0.984
Sec. 0.333 0.613
flpb 1.000 1.000 1.000 1.000 1.000 1.000
fRpb 1.000 1.000 1.000 1.000 1.000
S 1300 1666 2728 1624 1710 1454 3079
Sec. 456 1691
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CAPACITY AND LOS WORKSHEET

Capacity Analysis and Lane Group Capacity
Adj Adj Sat Flow Green --Lane Group--
Appr/ Lane Flow Rate Flow Rate Ratio Ratic Capacity v/c
Mvmt Group (v) (=) (v/3) (g/C) {c) Ratio

Eastbound
Prot 89 1300 07 0.262 340 0.26
Perm 55 456 0.12 .092 55 .00
Left Defl, 144 0.26 395 Q.36
Prot
Perm
Thru TR 309 1666 # 0.15 0.35 487 0.63
Right
Westbound
Prot
Perm
Laft
Prot 126 2728 ¥ 0.05 0.046 126 1.00
Perm 623 1691 # 0.37 ,123 208 .00
Thru LTR 749 Q.17 334 2.24
Right
Northbound
Prot
Perm
Left L 44 1624 0.03 0.24 387 0.11
Prot
Perm
Thru T 156 1710 # 0.09 0.24 408 0.38
Right R 94 1454 0.06 0.70 1018 0.09
Southbound
Prot
Perm
Left
Prot
Perm
Thru LTR 757 3079 # 0.25 0.24 734 1.03
Right

(»]

o
=

o
w

0.91

Sum of flow ratios for critical lane groups, Yc = Sum (v/s)
Total lost time per cycle, L = 16.00 sec

Critical flow rate to capacity ratio, Xc = (Yc) {(C)/ (C-1) 1.03

Control Delay and 1L.OS Determination

Appr/ Ratiosg Unf Prog Lane Incremental Res Lane Group Approach

Lane Del Adj Grp Factox Del Del

Grp v/c g/Cc d1 Fact Cap k dz2 d3 Delay LOS Delay LOS
Eastbound

DefL 0.36 0.26 36.5 1.000 395 0.11 0.0 37.0 ol

N O
~1

TR 0.63 0.35 35.0 1.000 487 0.21 0.0 37.7 D 37.5 D
Westbound

LTR 2.24 0.17 54.0 1.000 334 0.50 2246 0.0 2300 F 2300 F

Northbound

L 0.11 0.24 38.7 1.000 387 0.11 0.1 0.0 38.9 D

T 0.38 0.24 41.5 1.000 408 0.11 0.6 0.0 421 D 30.2 C
R 0.09 0.70 6.3 1.000 1018 0.11 0.0 0.0 6.3 A

Southbound

LTR 1.03 0.24 49.5 1.000 734 0.50 101.3 0.0 150.8 F 150.8 F

Intersection delay = 826.9 (sec/veh) Intersection LO§ = F
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SUPPLEMENTAL PERMITTED LT WORKSHEET

for exclusive lefts

Input

EB WB NB SB
Cycle length, C 130.0 sac
Total actual green time for LT lane group, G (s) 46.0
Effective permitted green time for LT lane group, gi(s) 12.0
Opposing effective green time, go (s) 22.0
Number of lanes in LT lane group, N 1
Number of lanes in opposing approach, No 2
Adjusted LT flow rate, VLT (veh/h) 144
Proportion of LT in LT lane group, PLT 1.000
Proportion of LT in opposing flow, PLTo 0.23
Adjusted opposing flow rate, Vo (veh/h) 749
Lost time for LT lane group, tL 4.00
Computation
LT volume per cycla, LTC=VLTC/3600 5.20
Opposing lane util. factor, fLUec 0.95 1.00 0.95% 1.00
Opposing flow, Volc=VoC/[3600 (No)fLUe] (veh/ln/cyc) 14.24
gf=Glexp(- a * (LTC ** b))]1-tl, gf<=g 0.0
Opposing platoon ratio, Rpo {(refer Exhibit 16-11) 1.00
Opposing Queue Ratio, gro=Max[l1-Rpo(go/C},0] 0.83
gg, (see Exhibit Cl16-4,5,6,7,8) 8.00
gu=g~gq if gg>=gf, or = g-gf if ga<gf 4.00
n=Max (gq—gf) /2,0 4.00
PTHo=1-PLTo 0.77
PL*=PLT[1+{N-1)g/ (gf+gu/EL1+4.24}] 1.00
ELl (refer to Exhibit Cl6-3) 2.72
EL2=Max ( (1-Ptho**n) /Plto, 1.0) 2.80
fmin=2 (1+PL) /g or fmin=2(1+Pl) /g 0.33
gdiff=max (gg-gf, 0) 8.00
fm=[gf/gl+[gu/gl/[1+PL(EL1-1)], {min=fmin;max=1.00) 0.33

flt=fm=[gf/gl+[gu/g]l/[1+PL(ELL-1)]+[gdiff/ql/[1+PL(EL2-1)], (fmin<=fm<=1.00)
or flt=[fm+0.9L (N-1)J/N**
Left-turn adjustment, fLT 0.333

For special case of single-lane approach opposed by multilane approach,

saa text.

* Tf Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lans and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

or when gf>gqg, see text.

SUPPLEMENTAL PERMITTED LT WORKSHEET

for shared lefts

Input
EB WB NB SB
Cycle length, C 130.0 sec
Total actual green time for LT lane group, & (s) 22.0
Effective permitted green time for LT lane group, g(s) 16.0
Opposing effective green time, go (s) 46.0
Number of lanes in LT lane group, N 2
Number of lanes in opposing approach, No 2
Adjusted LT flow rate, VLT (veh/h) 176
Proportion of LT in LT lane group, PLT 0.000 0.235 0.000 0.317
Proportion of LT in opposing flow, PLTo 0.00
Adjusted opposing flow rate, Vo (veh/h) 309
Lost time for LT lane group, tL 4.00
Computation
LT volume per cycle, LTC=VLTC/3600 6.36
Opposing lane util. factor, fLUo 0.95 1.00 0.85 1.00
Opposing flow, Volc=VoC/[3600{No)fLUo] (wveh/ln/cyc) 5.58
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gf=G[exp{- a * (LTC ** b)}]-tl, gf<=g

Opposing platoon ratic, Rpo (refer Exhibit 16-11})
Opposing Queue Ratio, gro=Max[l-Rpo{go/C),0]

gq, (see Exhibit Cl16-4,5,6,7,8)

gu=g-gq if gg>=gf, or = g-gf if gg<gf

n=Max (gg-g£f) /2,0)

PTHo=1-PLTo

PL*=PLT[1+(N-1) g/ (qf+qu/EL1+4.24) ]

ELl (refer to Exhibit C16-3)
EL2=Max ( {1-Ptho**n) /Plto, 1.0)

PO Wwon-Jo o
)
[

fmin=2 (1+PL) /g or fmin=2{1+Pl)/g 0.21
gdiff-max {(gg-gf,b 0) G.00
fo=[gf/gl+[gu/gl/[1+PL(EL1-1})], {(min=fmin;max=1.00) 0.32

f1t=fm=[gf/g]+[gu/g]/[1+PL(EL1—1)]+[gdiff/g]/[1+PL(EL2-1)],(fmin<=fm<=1.00)
or flt=[fm+0.81(N-1)]/N**
Left-turn adjustment, fLT 0.613

For special case of single-lane approach opposed by multilane approach,

see text.

* If Pl>»=] for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

or when gf>gg, see text.

SUPPLEMENTAI. PEDESTRIAN-BICYCLE EFFECTS WORKSHEET

Permitted Left Turnsg

EB WB NB SB
Effactive pedestrian green time, gp (s)
Conflicting pedestrian volume, Vped (p/h)
Pedestrian flow rate, Vpedg (p/h)
OCCpedg
Cpposing queue clearing green, gq {s)
Eff. ped. green consumed by opp. veh. queue, gg/gp
OCCpedu
Opposing flow rate, Vo (veh/h)
OCCr
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApbT
Proportion of left turns, PLT

Proportion of left turns using protected phase, PLTA
Laeft-turn adjustment, fLpb

Permitted Right Turns

Effactive pedestrian green time, gp (s)
Conflicting pedestrian voluma, Vped (p/h)
Conflicting bicycle volume, Vbic (bicycles/h)
Vpedg

OCCpedg

Effaective green, g (s)

Vbicg

OCCbicg

ocCr

Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn

ApbT

Proportion right-turns, PRT

Proportion right-turns using protected phase, PRTA
Right turn adjustment, fRpb
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTRCL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:

Marcos Bandas Acosta

Traffic Engineer Consultant

30/01/2005
7:15-8:15 a m

Intersection: PR-941 y PR-9944
Jurisdiction: Gurabo, PR
Units: U. 8. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicén Existente

East/Wast Street: PR-941
North/South Street: PR-9944
Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound

Movement 1 2 3 I 4 5 6

L T R | L T R

Volume 43 434 22 80 138 121
Peak-Hour Factor, PHF 0.67 0.79 0.79 0.65 0.88 0.64
Hourly Flow Rate, HFR 64 552 28 124 156 187
Parcent Heavy Vehicles 0 -— - 0 -- -
Median Type Undivided
RT Channelized?
Lanes Q 2 0 ¢} 1 0
Configuration LT TR LTR
Upstream Signal? No No
Minor Street: Approach Northbound Scuthbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 86 56 28 205 114 13
Peak Hour Factor, PHF 0.69 0.61 0.70 0.88 0.95 0.54
Hourly Flow Rate, HFR 124 92 40 232 120 23
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No No
Storage
RT Channelized?
Lanes 0 2 0 0 2 0
Configuration LT TR LT TR
Delay, Cueue Length, and Level of Service

Approach EB WB Northbound Southbound
Movement 1 4 | 7 5 9 | 10 11 12
Lane Config LT LTR | LT TR | LT TR
v (vph) 64 124 170 86 292 83
C{m) (vph) 1350 1179 361 543 429 495
v/e 0.05 0.11 0.47 0.1s 0.68 0.17
95% queue length 0.15 0.35 2.60 0.56 5.89 0.60
Contrel Delay 7.8 8.4 23.8 12.9 30.8 13.7
LOS A A C B D B
Approach Delay 20.1 27.0
Approach LOS C D
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HCS$2000: Unsignalized Intersections Release 4.1c

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Tima Period: 7:15~8:15 a m

Intersection: PR-941 y PR-9944
Jurisdiction: Gurabo, PR

Units: U. §. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicdén Existente
East/West Street: PR-941

North/South Straet: PR-9544

Intersection Orientation: EW Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 43 434 22 80 138 121
Peak~Hour Factor, PHF 0.67 Q.79 0.79 Q.65 0.88 0.64
Peak=-15 Minute Volume 16 138 7 31 39 47
Hourly Flow Rate, HFR 64 552 28 124 156 187
Percent Heavy Vehicles 0 -— -- 0 -- --
Madian Type Undivided
RT Channelized?
Lanes 0 2 0 0 1 0
Configuration LT TR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 86 56 28 205 114 13
Paak Hour Factor, PHF 0.69 0.61 0.70 0.88 0.95 0.54
Paak~15 Minute Volume 31 23 1¢ 58 30 6
Hourly Flow Rate, HFR 124 g2 40 232 120 23
Parcent Heavy Vehicles 0 0 0 0 Q 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No No
Storage
RT Channelized?
Lanes 0 2 0 0 2 4]
Configuration LT TR LT TR

Pedestrian Velumes and Adjustments

Movements 13 1a 15 186
Flow (ped/hr) 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 4]
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog. Distance
Speed to Signal
mph feet

82 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 wvehicles: 0 156
Shared 1ln velume, major rt vehicles: 0 187
Sat flow rate, major th wvehicles: 1900 1900
Sat flow rate, major rt vehicles: 1700 1900
NHumber of major street through lanes: 2 1
Workshaet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movament 1 4 7 8 9 10 11 12

L L L T R L T R
t (c,base) 3.1+ 4.1 3.5* 3.5* 3.9% 3.5+ 3.5% 3.9%
t{c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
P (hv) 0 0 0 0 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
t(3,1¢t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t(c,T}): 1l-stage 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00

2-gtage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
ti{c) l-stage 3.1%* 3.1* 3.5 3.5 3.9 3.5 3.5 3.9
2-stage

Follow-Up Time Calculations
Movement 1 4 7 2] 9 10 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(f, HV) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (HV) o 0 o Q 0 0 0 0
t(f) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

Computaticon l1-Queue Clearance Time at Upstream Signal
Movement 2
vit) Vi(l,prot}

Movaement 5
vit) 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
glql)
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gi{g2)
g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vt} Vi{l,pret) V(t) V{l,prot)

alpha

bata

Travel time, t{a} (sec)

Smoothing Factor, F

Proportion of conflicting flow, £

Max platoonad flow, V{c,max)

Min platconed flow, V(c,min)

Duration 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)

Constrained or unconstrained?

Proportion

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

p (1)
p{4)
p{7)
p (8B}
p{9)
pi{l0)
p(11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4 7 8 9 10 11 12

v ec,x 343 580 1263 1285 280 948 1206 250
s

Px

V c,u,x

Cr,x
C plat,x

Two—-Stage Process
7 8 10 11
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

Vic,x)

s 1700 1700 3400 3400
P{x}

Vi{c,u,x)

C{r,x)
C(plat, x)
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Worksheet 6-Impedance and Capacity Equations

Step 1l: RT from Minor St. 9 12
Conflicting Flows 290 250
Potential Capacity 807 931
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 07 931
Probability of Queue free St. 0.96 0.98
Step 2: LT from Major St. 4 1
Conflicting Flows 580 343
Potential Capacity 1179 13560
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1179 1350
Probability of Queue free St. 0.89 0.95
Maj L-Shared Prob Q free St. 0.87 0.95
Step 3: TH from Minor St. 8 11
Conflicting Flows 1285 1206
Potential Capacity 485 506
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt .83 0.83
Movement Capacity 403 420
Probability of Queue free St. 0.771 0.71
Step 4: LT from Minor St. 7 10
Conflicting Flows 1263 948
Potential Capacity 523 626
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.59% 0.64
Maj. L, Min T Adj}. Imp Factor. 0.68 0.72
Cap. Adj. factor due to Impeding mvmnt 0.67 0.69
Movement Capacity 348 431
Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
S8tep 3: TH from Minor St. 8 11
Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Ad)j. 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

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1285 1206
Potential Capacity 485 506
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Pedestrian Impedance Factor 1.00 1.00

Cap. Adj). factor due to Impeding mvmnt 0.83 0.83

Movement Capacity 403 420

Result for 2 stage process:

a

Y

cCt 403 420

Probability of Queue free 5t. Q.77 0.71

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Paedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movemant Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1263 948

Potential Capacity 523 626

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.59 0.64

Maj. L, Min T Adj. Imp Factor. 0.68 0.72

Cap. Adj. factor due to Impeding mvmnt 0.67 0.69

Movement Capacity 348 431

Results for Two-stage process:

a

Y

Cct 348 431

Worksheet 8-Shared Lane Calculations

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

Volume (vph} 124 92 40 232 120 23

Movement Capacity (vph)} 348 403 907 431 420 831

Shared Lane Capacity {wvph) 361 543 429 495

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 348 403 907 431 420 931

Volune 124 92 40 232 120 23

Delay

Q sep

Q sep +1

round (Qsep +1)
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n max

C sh 361 543 429 495
SUM C sep

n

C act

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

Movement 1 4 7 g g 10 11 12
Lane Config LT LTR LT TR LT TR
v (vph) 64 124 170 86 292 83
C{m) {vph) 1350 1179 361 543 429 495
v/c 0.05 0.11 0.47 0.16 0.68 0.17
95% queue length 0.15 0.35 2.60 0,56 5.89 0.60
Control Delay 7.8 8.4 23.8 12.9 30.8 13.7
LOS A A C B D B
Approach Delay 20.1 27.0
Approach LOS C D

Worksheet 1l1~Shared Major LT Impedance and Delay

Movement 2

Movement 5

plo]j)
v{il), Volume for
v(i2), Voluma for
8{il), Saturation
3 (1i2), Saturation
BP* (o)

stream 2 or 5
stream 3 or 6
flow rate for stream 2 or 5
flow rate for stream 3 or 6

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

0.95
0

0
1900
1700
0.95
7.8

0.89

156

187
1800
1900
0.87

8.
1
1.

4

1




ANALISIS DE CAPACIDAD
INTERSECCION PR-9944 Y PR-941

3:00-4:00PM

CONDICION EXISTENTE
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TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Period: 3:00-4:00 pm

Intersaction: PR-941 y PR-9944
Jurisdiction: Gurabo, PR

Units: U. 5. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicdn Existente
East/West Street: PR-941

North/South Street: PR-9944
Intersection Orientation: EW Study pericd (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Eastbhound Westbound

Movement 1 2 3 | 4 5 &

L T R | L T R

Volume 21 149 29 170 192 76
Feak-Hour Factor, PHF 0.58 0.56 0.73 0.85 0.92 0.83
Hourly Flow Rate, HFR 36 268 39 199 207 92
Percent Heavy Vehicles Q -— - 0 -- -
Median Type Undivided
RT Channelized?
Lanes 0 2 0 ¢} 1 0
Configuration LT TR LTR
Upstream Signal? No No
Mincr Street: Approach Northbound Southbound

Movement 7 8 9 1 10 11 12

L T R | L T R
Volume 96 101 29 119 58 20
Peak Hour Factor, PHF 0.60 0.90 0.43 0.80 0.58 0.63
Hourly Flow Rate, HFR 159 111 68 147 100 32
Parcent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) -5 2
Maedian Storage
Flared Approach: Exists? No No
Storage
RT Channelized?
Lanes o] 2 0 Q 2 0
Configuration LT TR LT TR
Delay, Queue Length, and Level of Service

Approach EB wB Northbound Southbound
Movement 1 4 17 8 9 | 10 11 12
Lane Config LT LTR | LT TR 1 LT TR
v {vph) 36 199 214 123 197 82
Cc(m) (vph) 1274 1265 403 629 412 553
vic 0.03 0.16 0.53 0.20 0.48 0.15
95% queue length 0.09 0.56 3.28 0.73 2.68 0.52
Control Delay 7.9 8.4 23.9 12.1 21 .7 12.¢6
LOS - A C B Cc B
Approach Delay 19.6 1.0
Approach LOS C C
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HCS2000: Unsignalized Intersections Release 4.1lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL{TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co. : Traffic Engineer Consultant

Date Performed: 30/01/2005

Analysis Time Periocd: 3:00-4:00 pm

Intersection: PR-941 y PR-9944

Jurisdiction: Gurabo, PR

Units: U. 3. Customary

Analysis Year: 2004

Project ID: Proyecto Palacics de Gurabo - Condicén Existente
East/West Street: PR-941

North/South Street: PR-9944

Intersaction Orientation: EW Study period {(hrs): 1.00

Vehicle Volumes and Adjustments

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

Volumne 21 149 29 170 192 76

Peak-Hour Factor, PHF 0.58 0.56 0.73 0.85 0.92 0.83

Peak-15 Minute Volume 9 &7 10 50 52 23

Hourly Flow Rate, HFR 36 268 39 199 207 92

Percent Heavy Vehicles 8] -- -- 0 -= -—

Median Type Undivided

RT Channelized?

Lanes 0 2 o] 0 1 0

Configuration LT TR LTR

Upstream Signal? No No

Minor $treet Movements 7 8 9 10 11 12
L T R L T R

Volume 13 101 29 119 58 20

Peak Hour Factor, PHF 0.60 0.90 0.43 0.80 0.58 D.&63

Peak-15 Minute Volume 40 28 17 37 25 8

Hourly Flow Rate, HFR 159 111 68 147 100 32

Percent Heavy Vehicles 0 0 0 Q 0 0

Percent Grade (%) -5 2

Median Storage

Flared Approach: Exists? Mo No

Storage

RT Channelized?

Lanes 0 2 0 o 2 Q0

Configuration LT TR LT TR

Pedestrian Volumas and Adjustments

Movements 13 14 15 16
Flow {ped/hr) ] o] 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 to Signal
vph vph sec sac mph feat

§2 Left-Turn
Through

$5 Left-Turn
Through

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

Movement 2 Movement 5
Shared 1n vclume, major th vehicles: 0 207
Shared 1ln volume, major rt vehicles: 0 92
Sat flow rate, major th vehicles: 1900 1500
8at flow rate, major rt wvehicles: 1700 1900
Number of major street through lanes: 2 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 4.1 3.5% 3.5%* 3.9+ 3.5% 3.5%* 3.9%
t{c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
P (hv) 0 0 o} 0 0 o Q ¢]
t{c,q) 0.20 0.20 0.10 0.20 0.20 Q.10
Grade/100 -0.05 -0.05 -0.05 ©0.02 0.02 0.02
t(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 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) l1-stage 4.1 4.1 3.5 3.5 3.9 3.5 3.5 3,9%
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 2.20 3.50* 4.00 3.30 3.50 4.00 3.30
t{f HV) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P(HV) 0 4] 0 0 Q¢ 0 0 0
t(£f) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
Worksheet 5-Effect of Upstream Signals
Computation l-Queue Clearance Time at Upstream Signal

Movement 2 Movemant 5

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

V prog

Total Saturation Flow Rate, 8 (vph)
Arrival Type

Effactive

Greasan,

g (sac)

Cycle Length, C (sec)
Rp (from Exhibit 16-11)
Proportion vehicles arriving on green P

g(qgl)
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g (g2)
g (q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vi{t) Vv{l,prot) VI(t) v{l,prot)

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 pericd, t(p)

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

p(2) 0.000

pi{5) 0.000

p {dom)

p (subo)

Constrained or unconstrained?

Proportion

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

p(l)
p(4)
pt?
p{8)
pl9)
p{l10)
p(ll)
r(l2)

Computation 4 and 5
Single-Stage Process

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

vV e,x 2989 307 1077 1057 154 913 1030 253

s

Px

V c,u,x

C xo,x

C plat,x

Two—Stage Process
7 8 10 11
Stagel Stage2 Stagel Stage? Stagel Stage? Stagel StageZ2

Vic,x)

s 1700 1700 3400 3400
P(x)

Vic,u,x)

Cl{r,x)
C(plat,x)

- 238 -



Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 154 253
Potential Capacity 930 929
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 950 929
Probability of Queue free St. 0.93 0.97
Step 2: LT from Major St. 4 1
Conflicting Flows 307 299
Potential Capacity 1265 1274
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1265 1274
Probability of Queue free 5t. 0.84 0.97
Maj L-Shared Prob Q free S5t. 0.831 0.97
Step 3: TH from Minor St. 8 11
Conflicting Flows 1457 1030
Potantial Capacity 549 555
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.79 0.79
Movement Capacity 434 439
Probability of Queue frea St. 0.74 0.77
Step 4: LT from Minor St. 7 10
Conflicting Flows 1077 913
Potential Capacity 584 638
Pedesgtrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.61 0.59
Maj. L, Min T Adj. Imp Factor. 0.70 0.68
Cap. Ad]j. factor due to Impeding mvmnt 0.67 0.63
Movemant Capacity 393 403

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

Potential 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. Ad]j. factor dus to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows 1457 1030
Potential Capacity 549 555
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Pgdestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.79 0.79

Movement Capacity 434 439

Result for 2 stage process:

a

Y

C t 434 439

Probability of Queue free St. 0.74 0.77

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 te Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1077 913

Potential Capacity 584 638

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.61 0.59

Maj. L, Min T Adj. Imp Factor. 0.70 0.68

Cap. Adj. factor due to Impeding mvmnt 0.67 0.63

Movement Capacity 393 403

Results for Two-stage process:

a

Yy

ct 393 403

Worksheet 8-Shared Lane Calculations

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

Volume (vph) 159 111 68 147 100 32

Movement Capacity ({vph) 393 434 990 403 439 929

Shared Lane Capacity (vph) 403 629 412 553

Weorksheat 9-Computation of Effect of Flared Minor Street Approaches

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

C sep 393 434 990 403 439 929

Volume 159 111 68 147 100 32

Delay

Q sep

Q sep +1

round (Qsep +1)
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n max

C sh 403 629 412 553
SUM C sep
n
L act
Worksheet 10-Delay, Queue Length, and Level of Service
Movement 1 4 7 8 9 10 11 12
Lane Config LT LTR LT TR LT TR
v {vph) 36 199 214 123 197 82
C{m) {(vph) 1274 1265 403 629 412 553
v/c ¢.03 0.16 0.53 0.20 0.48 0.15
95% queue length 0.09 0.56 3.28 0.73 2.68 0.52
Control Delay 7.9 8.4 23.9 12.1 21.7 12.6
LOS A A Cc B C B
Approach Delay 19.6 15.0
Approach LOS C c
Worksheet ll-Shared Major LT Impedance and Delay

Movement 2 Movement 5
plol) 0.97 0.84
v({il), Volume for stream 2 or 5 4] 207
v{i2), Volume for stream 3 or 6 4] 92
s{il), Saturation flow rate for stream 2 or 5 1900 1900
g(i2), Saturation flow rate for stream 3 or 6 1700 1900
P* (0]) 0.97 0.81
d(M,LT), Delay for stream 1 or 4 7.9 8.4
N, Number of major street through lanes 2 1
d{rank,l) Delay for stream 2 or 5 1.6
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ANALISIS DE CAPACIDAD
INTERSECCION PR-9944 Y PR-943

7:15-8:15A M

CONDICION EXISTENTE
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HCSZ00D: Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Period: 7:15-8:15 a m

Intersection: PR-943 y PR-9944
Jurisdiction: Gurabo, PR

Units: U. 5. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicén Existente
East/West Street: PR-943

North/South Street: PR-95944

Intersection Crientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 7 36 0 0 82 579
Peak-Hour Factor, PHF 0.44 0.75 0.25 0.25 0.73 0.93
Hourly Flow Rate, HFR 16 48 a 0 111 623
Parcent Heavy Vehicles 0 -— -= 0 - -
Median Type Undivided
RT Channelized? No
Lanes 0 1 0 0 1 1
Configuration LTR LT R
Upstream Signal? No No
Minor Street: Approach Westbound Eastbhound

Movament 7 8 9 | 10 11 12

L T R | L T R
Volume 0 1 0 166 1 12
Peak Hour Factor, PHF 0.25 0.25 0.25 0.92 0.25 0.50
Hourly Flow Rate, HFR 0 4 0 180 4 24
Percent Heavy Vehicles 0 o 0 0 0 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No No
Storage
RT Channelized?
Lanes 0 1 0 1 1 0
Configuration LTR L TR
Daelay, Queua Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 B 9 | 10 11 12
Lane Config LTR LT i LTR I L TR
v {vph) 16 0 4 180 28
C(m) (wvph) 1102 1595 826 946 101¢
v/a 0.01 0.00 0.00 0.19 0.03
95% queue length 0.04 0.00 0.01 0.70 0.09
Control Delay 8.3 7.3 9.4 9.7 8.7
LOS A A A A A
Approach Delay 9.4 9.6
Approach LOS A A




HCS2000: Unsignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Period: 7:15-8:15 a m

Intersection: PR-943 y PR-9944
Jurisdiction: Gurabo, PR

Onits: U. 8. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicdn Existente

East/West Street: PR-943

North/South Street: PR-0944

Intersection Orientation: HS Study pericd (hrs): 1.00

Vehicle Volumes and Adjustments

Maijor Street Movements 1 2 3 4 5 6
L T R L T R
Voluma 7 36 0 0 82 579
Peak-Hour Factoxr, PHF 0.44 0.75 G.25 0.25 0.73 Q.93
Peak-15 Minute Volume 4 12 0 0 28 156
Hourly Flow Rate, HFR 16 48 Q 0 111 623
Percent Heavy Vehicles 0 - -- Q -- --
Median Type Undivided
RT Channelized? No
Lanes a 1 0 0 1 1
Configquration LTR LT R
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 0 1 0 166 1 12
Peak Hour Factor, PHF 0.25 0.25 0.25 0.92 0.25 0.50
Peak-15 Minute Volume 0 1 0 45 1 6
Hourly Flow Rate, HFR 0 4 0 180 4 24
Percent Heavy Vehicles o 0 0 Q o] 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No No
Storage
RT Channelized?
Lanes 0 1 0 1 1 0
Configuration LTR L TR

Pedestrian Volumes and Adjustments

Moveaments 13 14 15 16
Flow (ped/hr) 0 0 4] 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Parcent Blockage 0 0 [0} 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sac sec

Prag. Distance
Speed to Signal
mph faat

52 Left-Turn
Through

$5 Left-Turn
Through

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

Movement 2

Movement 5

Shared ln veolume, major th wvehicles: 48 111
Shared ln volume, major rt wvehicles: o 0
Sat flow rate, major th wvehicles: 1800 1800
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Fellow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 3.0* 3.0+ 3.0* 3.0x* 3.0% 3.0% 3.0* 3.0¢*
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0 0 0 0 0 0
tl{c,q) 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
t{3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T}: 1-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 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
2-stage

Follow-Up Time Calculations
Movement 1 4 7 B8 9 10 11 12

L L L T R L T R
t (f,base) 2.20 2.20 2,00% 3,00 2.00* 3.50 4.00 3.30
t (£, HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.%0 0.90
P (HV) 0 0 o] Q 0 0 0 ¥
£ (f) 2.2 2.2 2.0 3.0 2.0 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
vt} V{l,prot)

Movement 5
vi{t) V(l,prot)

V prog

Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g {sec)

Cycle Length, C (seqg)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g{ql)
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g{gq2)
g (q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movemant 2 Movement 5
vi{t) V({l,prot) V{t) V{l,prot)

alpha

beta

Travel time, tla) (sec)

Smoothing Factor, F

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

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

Proportion time blocked, p 0.000 0.000
Computation 3-Platocon Event Perioeds Result

p(2) 0.000

p(5) 0.000

p (dom)

p{subo)

Constrained or unconstrained?

Proportion

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

p(1)
p4d)
pi7)
p(8)
pi{9)
p(l1l0)
p(11)
pi{l2)

Computation 4 and 5
Single—-Stage Process

Movement 1 4 7 8 9 1¢ 11 12
L L L T R L T R

vV c,x 734 48 516 814 48 193 191 111

s

PX

V c,u,x

Cr,x

¢ plat,x

Two—-Stage Process
7 8 10 i1
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

Vic, x)

s 1700 1700 1700 1700
P(x}

Vic,u,x)

C(r, x}
Ci{plat,x)
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Worksheet 6-Impedance and Capacity Equationg

Step 1: RT from Minor St. 9 12
Conflicting Flows 48 111

Potential Capacity 1753 1046
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1753 1046
Probability of Queune free St. 1.00 0.98
Step 2: LT from Major St. 4 1
Conflicting Flows 48 734

Potential Capacity 1565 1102
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1595 1102
Probability of Queue free St. 1.00 0.99
Maj L-Shared Prob @ free St. 1.00 0.99
Step 3: TH from Minor St. 8 11
Conflicting Flows 814 191

Potential Capacity 839 852

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.99 0.99
Movement Capacity 826 839

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 516 183

Potential Capacity 1347 960

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.98 0.98
Maj. L, Min T Adj. Imp Factor. 0.99 0.98
Cap. Adj. factor due to Impeding mvmnt 0.96 0.98
Movement Capacity 1296 946

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

Potential 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. Ad}. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Singla Stage
Conflicting Flows 814 191
Potential Capacity 839 852
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Pedestrian Impedance Factor 1.00 1.00
Cap. adj. factor due to Impeding mvmnt 0.99 0.99
Movement Capacity 826 83%

Result for 2 stage process:
a
b4

cCt 826 839
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

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 5186 193
Potential Capacity 1347 960
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.98 0.98
Maj. L, Min T Adj. Imp Factor. 0.89 0.98
Cap. Adj. factor due to Impeding mvmnt 0.96 0.98
Movement Capacity 1296 946

Raegults for Two-stage process:
a
Y
Ct 1296 946

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12

L T R L T R
Volume {vph) Q 4 0 180 4 24
Movement Capacity (vph) 1296 826 1753 948 839 1046
Shared Lane Capacity (vph) 826 1010
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 1296 826 1753 946 839 1046
Volume 0 4 0 180 4 24
Delay
Q sep
Q sep +1

round (Qsep +1)
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n max

C sh 826 1010
8UM 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 LT LTR L TR
v (vph} 16 0 4 180 28
C{m) (vph) 1102 1595 826 46 1010
vic 0.01 0.00 0.00 0.19 0.03
95% gueue length 0.04 0.00 0.01 0.70 0.09
Control Delay 8.3 7.3 9.4 9.7 8.7
LOS A A A -y F-
Approach Delay 9.4 9.6
Approach LOS A A

Worksheet 1l-Shared Major LT Impedance and Delay

Movement 2

Movement 5

plol) 0.99
v(il), Volume for sStream 2 or 5 48
v{1i2), Volume for stream 3 or 6 0
=2(il), Saturation flow rate for stream 2 or 5 1800
s{i2), Saturation flow rate for gtream 3 or 6 1700
B* (03} 0.99
a{M,LT), Delay for stream 1 or 4 8.3
N, Number of major street through lanes 1
d{rank,1l) Delay for stream 2 or 5 0.1

1.00
111
0
1800
1700
1.00
7.3
1
0.0
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ANALISIS DE CAPACIDAD
INTERSECCION PR-9944 Y PR-943

2:45-3:45P M

CONDICION EXISTENTE
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HCS2000: Unsignalized Intersections Release 4.1lc

TWO-WAY STOP CONTROL SUMMARY

Marcos Bandas Acosta
Traffic Engineer Consultant
30/01/2005

2:45-3:45 p m

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:

Intersection: PR-943 y PR-9944
Jurisdiction: Gurabo, PR
Units: U. 8. Customary

Analysis Year: 2004
Project ID: Proyecto Palacios de Gurabo - Condicén Existente

East/West Street: PR-943
North/South Street: PR-9944
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 8 46 0 0 21 171
Peak-Hour Factor, FHF 0.50 0.88 0.25 0.25 0.75 0.86
Hourly Flow Rate, HFR 16 52 0 0 28 199
Percent Heavy Vehicles o - - 0 -= -
Median Type UOndivided
RT Channalized? No
Lanes 0 1 4] 0 1 1
Configuration LTR LT R
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 0 2 1 207 2 14
Peak Hour Factor, PHF 0.25 0.50 1.060 0.89 0.50 0.58
Hourly Flow Rate, HFR 0 4 1 232 4 24
Percent Heavy Vehicles 0 0 0 1 o] 0
Percent Grade (%) Q0 0
Meadian Storage
Flared Approach: Exists? No No
Storage
RT Channelized?
Lanes ¢ 1 4] 1 1 a
Configuration LTR L TR
Delay, Queue Length, and lLevel of Service

Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 | 10 11 12
Lane Config LTR LT | LTR | L TR
v {vph) 16 ¢] 5 232 28
C(m) (vph) 1450 1592 1131 973 1042
v/e 0.01 0.00 0.00 0.24 0.03
95% gueue length 0.03 0.00 0.01 0.94 0.08
Control Delay 7.5 7.3 8.2 9.9 8.6
LOS F: A A B A
Approach Delay 8.2 9.7
Approach LOS A A




HCS2000: Unsignalized Intersections Release 4.1lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL(TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Period: 2:45-3:45 pm

Intersection: PR~943 y PR-5944
Jurisdiction: Gurabo, PR

Units: U. 8. Customary

Analysis Year: 2004

Projact ID: Proyecto Palacios de Gurabo - Condicon Existente

East/West Street: PR-943

North/South Street: PR-9944

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 8 46 0 0 21 171
Peak-Hour Factor, PHF 0.50 0.88 0.25 0.25 0.75 0.86
Peak-15 Minute Volume 4 13 0 0 7 50
Hourly Flow Rate, HFR 16 52 0 0 28 199
Percent Heavy Vehicles 0 -= - 0 - --
Median Type Undivided
RT Channelized? No
Lanes 0 1 0 0 1 1
Configuration LTR LT R
Upstream Signal? No No
Minor Street Movements 7 8 g9 10 11 12
L T R L T R
Volume ¢ 2 1 207 2 14
Peak Hour Factor, PHF 0.25 0.50 1.00 0.89 0.50 0.58
Peak-15 Minute Volume 4] 1 0 58 1 [
Hourly Flow Rate, HFR 0 4 1 232 4 24
Percent Heavy Vehicles 0 0 o] 1 0 0
Parcant Grade (%) 0 4]
Median Storage
Flared Approach: Exists? No No
Storage
RT Channelized?
Lanes ] 1 0 1 1 0
Configuration LTR L TR

Pedestrian Volumes and Adjustments

Movements 13 14 i5 16
Flow {ped/hr) 0 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12.9
Walking Speed {(ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph veh sec sec

Prog. Distance
Speed to Signal
mph feet

52 Left-Turn
Through

85 Left-Turn
Through

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

Movement 2

Movement 5

Shared ln volume, major th wvehicles: 52 28
Shared ln volume, majoxr rt vehicles: Q 0
Sat flow rate, major th wvehicles: 1900 1900
Sat flow rate, major rt vehicles: 1900 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t (c,base) 3.0+ 3.0%* 3.0 3.0* 3.0+ 3.0+ 3.0~ 3.0*
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P {(hv) 0 o] 0 0 0 1 Q 0
t{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
t{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 0.00 0.00 .00 0.00 0.00 0.00 0.00

2-gtage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
2-stage

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

L L L T R L T R
t (f,base) 2.20 2.20 2.00* 3,00 2.00* 3.50 4.00 3.30
t (£, HV) 0.90 0.90 0.90 0.80 0.90 0.90 Q.90 0.90
P (HV) 0 0 0 o 0 1 0 0
t(£) 2.2 2.2 2.0 3.0 2.0 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

Computation l-Queue Clearance Time at Upstream Signal
Movement 2
Vi(t) Vi{l,prot)

Movement 5
vit) 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 wvehicles arriving on green P
g (gl

-253 -



g{q2)
glq)

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, £

Max platooned flow, V(c,max)

Min platooned flow, V{c,min)

Duration of blocked period, ti(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)

Constrained or unconstrained?

Proportion

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

p(l)
p(4)
p(7)
p (8}
p(9)
p(10)
p (11}
p(12)

Computation 4 and 5
Single-Stage Process

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

VvV c,x 227 52 226 311 52 114 112 28

8

Px

vV c,u,x

Cr,x

C plat,x

Two-Stage Process
7 8 10 11
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage?

Vic,x)

s 1700 1700 1700 17060
P(x)

Vi{c,u,x)

C{r,x)
C{plat, x)

- 254 -



Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 52 28

Potential Capacity 1749 1079
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1749 1079
Probability of Queue free 5t. 1.00 0.98
Step 2: LT from Major St. 4 1
Conflicting Flows 52 227

Potential Capacity 1592 1450
Padestrian Impedance Factor 1.00 1.00
Movement Capacity 1592 1450
Probability of Queue free St. 1.00 0.99
Maj L-Shared Prob Q free St. 1.00 0.59%
Step 3: TH from Minor St. 8 11
Conflicting Flows 311 112

Potential Capacity 1051 872

Pedestrian Impedance Factor 1.00 1.00
Cap. Ad]j. factor due to Impeding mvmnt ¢.99 0.99
Movement Capacity 1039 B62

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 226 114

Potential Capacity 1587 985

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.98 0.98
Maj. L, Min T Adj. Imp Factor. 0.99 0.99
Cap. Adj. factor due to Impeding mvmnt 0.97 0.99
Movement Capacity 1533 973

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

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential 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 mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows 311 112
Potential Capacity 1051 872
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Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.99 0.99
Movement Capacity 1039 862

Result for 2 stage process:
a

Y

ct 1039 862
Prohability 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

Paxrt 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 226 114
Potential Capacity 1587 985
Pedestrian Impedance Factorxr 1.00 1.00
Maj. L, Min T Impedance factor 0.98 0.98
Maj. L, Min T Adj. Imp Factor. 0.99 0.99
Cap. Adj. factor due to Impeding mvmnt 0.97 .99
Movement Capacity 1533 973

Results for Two-stage process:
a
Yy
c t 1533 973

Worksheet €-~Sharad Lane Calculations

Movement 7 8 9 10 11 12

L T R L T R
Volume (vph) O 4 1 232 4 24
Movement Capacity (vph) 1533 1039 1749 973 862 1079
Shared Lane Capacity (vph) 1131 1042

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 ] 10 11 12

L T R L T R
C sep 1533 1039 1749 973 862 1079
Volume o] 4 1 232 4 24
Delay
Q sep
Q sep +1

round (Qsep +1)
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1 max

C sh 1131 1042
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 LT LTR L TR
v {vph) 16 0 5 232 28
C(m) (vph) 1450 1592 1131 973 1042
v/ic 0.01 0.00 0.00 0.24 0.03
95% queue length 0.03 0.00 0.0%1 0.94 Q.08
Control Delay 7.5 7.3 8.2 9.9 8.6
LOS A A A A A
Approach Dalay 8.2 9.7
Approach LOS A A

Worksheet 1ll-Shared Major LT Impedance and Delay

Movement 2

Movement 5

piol) ¢.99
v{il), Volume for stream 2 or 5 52
v(i2), Volume for stream 3 or 6 0
s(il), Saturation flow rate for stream 2 or 5 1900
g(i2), Saturation flow rate for stream 3 or 6 1900
P* {07) 0.99
d({M,LT), Delay for stream 1 or 4 7.5
N, Number of major street through lanes 1
di{rank,l} Delay for stream 2 or 5 0.1

1.00
28

0
1900
1700
1.00
7.3

1
0.0
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ANALISIS DE CAPACIDAD
INTERSECCION PR-943 Y PR-9945

7:15-8:15AM

CONDICION EXISTENTE
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HCS2000: Unsignalized Intersections Release 4.1c¢

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co. :
Date Performed:

Marcos Bandas Acosta
Traffic Engineer Consultant
30/01/2005

Analysis Time Period: 7:15-8:15 am

Intersection: PR-943 y PR-9545
Jurisdiction: Gurabo, PR
Units: U. §. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo -
East/West Street: PR-9945
NMorth/South Street: PR-9944

Condicén Existente

Intersection Orientation: NS Study perioced (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 16 178 613 25
Peak-Hour Factor, PHF 0.50 6.91 0.91 0.63
Hourly Flow Rate, HFR 32 196 875 40
Percent Heavy Vehicles 0 -- -— - -
Median Type Undivided
RT Channelized?
Lanes 0 2 2 0
Configuration LT T T TR
Upstream Signal? No No
Mincr Street: Approach Westbound Eastbound

Movement 7 8 9 } 10 11 12

L T R | L T R
Volume 36 48
Peak Hour Factor, PHF 0.64 0.71
Hourly Flow Rate, HFR 56 67
Parcent Heavy Vehicles o 0
Percent Grade (%) 0 a
Median Storage
Flared Approach: Exists?
Storage
RT Channelized? No
Lanes 1 1
Configuration L R
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movament 1 4 ] 7 8 9 | 10 11 12
Lane Config LT I | L R
v {vph) 32 56 67
C{m) (vph) 1113 852 950
w/e 0.03 0.07 0.07
95% queue length 0.09 0.21 0.23
Control Delay 8.3 9.5 9.1
LOS A A A
Approach Delay 8.3
Approach LOS A
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HCS2000: Unsignalized Intersections Release 4.1c

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALISIS

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Peried: 7:15-8:15 a m

Intersection: PR-943 y PR-9945
Jurisdiction: Gurabo, PR

Units: U. 8. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicdn Existente

East/West Street: PR-9945

North/South Street: PR-9944

Intersection Orientation: NS Study perieod (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 [N

L T R L T R
Voluma 16 178 613 25
Paak~-Hour Factor, PHF 0.50 0.91 0.91 .63
Peak-15 Minute Volume 8 49 169 10
Hourly Flow Rate, HFR 32 196 675 40
Percent Heavy Vehicles 0 - -= - -
Median Type Undivided
RT Channelized?
Lanes 0 2 2 0
Configuration LT T T TR
Upgtream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 36 48
Peak Hour Factor, PHF 0.64 0.71
Peak-15 Minute Volume 14 17
Hourly Flow Rate, HFR 56 67
Percent Heavy Vehicles 0 0
Parcent Grade (%) s] 0

Median Storage
Flared Approach: Exists?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Pedestrian Volumes and Adjustments

Movements 13 14 15 i6
Flow (ped/hr) 0 8] 0 0
Lane Width (ft) 12.0 12.0 2.0 12,0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 o] 0 0
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Upstream Signal Data

Prog. Sat Arrival Greaen Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog.
Speed
mph

Distance
to Signal
feet

$2 Left-Turn
Through

55 Left-Turn
Through

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

Movement 2

Movement 5

Shared 1n volume, major th wvehicles: o
Shared 1n volume, major rt vehicles: Y]
Sat flow rate, major th vehicles: 1900
Sat flow rate, major rt wvehicles: 1700
Number of major street through lanes: 2

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 3.0% 3.0%* 3.0%*
t{c,hv) 2.00 2.00 2.00 2.00 2._.00 2.00 2.00 2.00
P (hv) 8] 0 0
t(c,q) 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
t(3,1t) 0.00 0.70 0.00
t{c,T): 1-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.a00
tic) l-stage 3.0 2.3 3.0
2-stage

Follow-Up Tima Calculations
Movement 1 4 7 8 9 1¢ 11 12

L L L T R L T R
t(f,base} 2.20 3.50 3.30
t(f,HV) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (HV) 0 0 0
t{f) 2.2 3.5 3.3
Worksheet 5-Effect of Upstream Signals
Computation l-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
vVit) V(l,prot} VI(t) V{L,prot)

V prog

Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (seq)

Cycle Length, C {sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g(ql)
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g{g2)
g(d)

Computation 2-Proportion of TWSC Intergection Time blocked
Movement 2 Movement 5
v(it) V{l,prot) VI(t) V(l,prot}

alpha

beta

Travel time, t{a) (sec)

Smoothing Facteor, F

Proportion of conflicting flow, £
Max platoonad flow, V{c,max)

Min platooned flow, V{(c,min)
Duration of blcocked perieod, t(p)

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

p(2) 0.000

p(3) 0.000

p{dom)

p (subo)

Constrained or unconstrained?

Proportion

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

p{l}
p{4)
p{7)
p(8)
p(9)
p(l0)
p{ll)
p{l2)

Computation 4 and 5
Single-Stage Process

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

VvV c,x 715 857 358

s

Px

vV o,u,x

C r,x

C plat,x

Two-Stage Process
ki 8 10 11
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage?2

Vie,x)

3 3400
P(x)

Vic,u,x)

C{r,x)
C{plat, x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 358

Potential Capacity 950

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 950

Probability of Queue free St. 1.00 0.93
Step 2: LT from Major St. 4 1
Conflicting Flows 715

Potential Capacity 1113
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1113
Probability of Queue free St. 1.00 0.97
Maj L-Shared Prob Q free St. 0.97
Step 3: TH from Minor St. B 11

Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.97 0.97
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 857

Potential Capacity 877

Pedastrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.97

Maj. L, Min T Adj. Imp Factor. 0.98

Cap. Adj. factor due to Impeding mvmnt 0.91 0.97
Movement Capacity 852

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

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potantial Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmant
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
Potential Capacity
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Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 0.87
Movement Capacity

Result for 2 stage process:

a

Y

C t

Probability of Queue free 5t. 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 1.00
Maj. L, Min T Impsdance factor 0.97
Maj. L, Min T Adj. Imp Factor. 0.98

Cap. Adj. factor due to Impeding mvmnt 0.91
Movement Capacity

857
877
1.00

Q.97
852

Results for Two-stage process:
a
Y
ct

852

Worksheet B-Shared Lane Calculations

Movament 7 8

Voluma (vph)
Movement Capacity {vph)
Shared Lane Capacity (vph)

56 67
852 950

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

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

C sep 852 950

Volume 56 67

Delay

Q sep

Q sep +1

round (Qsep +1)
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n max
C sh
SUM C sep

C act

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

Movement 1 4 7 8 9 10 11 12
Lane Config LT L R
v (vph) 32 56 67
C(m) (vph} 1113 852 950
v/e 0.03 0.07 0.07
95% queue length 0.09 0.21 0.23
Control Delay 8.3 9.5 9.1
LOS A A A
Approach Delay 9.3
Approach LOS A

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p{oj) 0.97
v(il), Volume for stream 2 or 5 0
v(i2), Volume for stream 3 or 6 ]
s5{il), Saturation flow rate for stream 2 or 5 1900
s(i12), Saturation flow rate for gtream 3 or 6 1700
P* {o]) Q.97
d{M,LT), Delay for stream 1 or 4 8.3
N, Number of major street through lanes 2

d{rank,l) Delay for stream 2 or 5

1.00
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ANALISIS DE CAPACIDAD
INTERSECCION PR-943 Y PR-9945

3:15-4:15P M

CONDICION EXISTENTE
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HCS2000: Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:

Marcos Bandas Acosta
Traffic Engineer Consultant
30/01/2005

3:15-4:15 pm

Intersection: PR-943 y PR- 98945
Jurisdiction: Gurabo, PR
Units: U. S. Customary
Analysis Year: 2004
Project ID: Proyecto Palacios de Gurabo - CondicoOn Existente
East/West Street: PR-9945
North/South Street: PR-943
Intersection Crientation: NS Study period {(hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 31 246 149 27
Peak-Hour Factor, PHF Q.77 0.93 0.81 0.56
Hourly Flow Rate, HFR 40 263 183 48
Percent Heavy Vehicles 0 -= -— -= -
Median Type Undivided
RT Channelized?
Lanes 0 2 2 0
Configuration LT T T TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movaement 7 8 9 | 10 11 12

L T R | L T R
Volume 20 23
Peak Hour Factor, PHF 0.83 0D.72
Hourly Flow Rate, HFR 24 32
Percent Heavy Vehicles 0 0
Percent Grade (%) ¢} 0
Median Storage
Flared Approach: Exists?
Storage
RT Channelized? No
Lanes 1 1
Configuration L R
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 b7 8 9 [ 10 11 12
Lane Config LT | | L R
v {vph) 40 24 32
C(m) (wvph) 1447 932 1044
v/c 0.03 0.03 0.03
95% gqueue length 0.09 0.08 0.09
Control Delay 7.6 9.0 8.6
LOS A A A
Approach Delay 8.7
Approach LOS A
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HCS2000: Unsignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC)} ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Parformed: 30/01/2005

Analysis Time Periocd: 3:15-4:15 pm

Intersection: PR-943 y PR~ 9945
Jurisdigtion: Gurabo, PR

Units: U. S. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicon Existente
East/West Street: PR-9945

North/South Street: PR-943

Intersection Orientation: NS Study periecd (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 31 246 149 27
Peak-Houxr Factor, PHF Q.77 0.93 g.81 0.56
Peak-15 Minute Volume 10 66 46 12
Hourly Flow Rate, HFR 40 263 183 48
Percent Heavy Vehicles 0 —-= -- -- --
Median Type Undivided
RT Channelized?
Lanes 0 2 2 ]
Configuration LT T T TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volure 20 23
Peak Hour Factor, PHF 0.83 0.72
Peak-15 Minute Volume & 8
Hourly Flow Rate, HFR 24 32
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0

Median Storage
Flared Approach: Exists?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Pedastrian Volumes 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
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Upstream Signal Data

Prog. 8at Arrival Green Cycle Prog. Distance
Flow Flow Typea Time Length Spead to Signal
vph vph sac sec mph feet

32 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data

for Computing Effaect of Delay to Major Street Vehicles

Movement 2 Movemant 5
Shared 1ln volume, major th vehicles: 0
Shared ln wvolume, major rt wvehicles: 0
Sat flow rate, major th vehicles: 1800
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 2

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 3.0% 3.0* 3.0+
t{c,hv) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
P (hv) 0 0 G
tic,qg) 0.20 g.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.70 0.00
ti{e,Ty: 1l-stage 0.00 0.00 Q.00 0.00C 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 3.0 2.3 3.0
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 3.30
t(£,HV) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (HV) 0 0 0
t(£) 2.2 3.5 3.3
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Claearance Time at Upstream Signal

Movement 2 Movement 5

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

V prog

Total Saturation
Arrival Type
Effective Green,

Flow Rate, s (vph)

g (sec)

Cycle Length, C (sec)

Rp (from Exhibit

16-11)

Proportion vehicles arriving on green P

gl(ql)
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g(q2)
g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement S
vit) V{l,prot) Vi{t) V(l,prot)

alpha

beta

Travel time, t{a) {sec)

Smoothing Factor, F

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

Min platoconed 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

r(5) 0.000

p (dom)

p {(subo)

Constrained or unceonstrained?

Proportion

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

p(1)
p(4)
p(7)
p(8})
p(%)
p(10)
p(1l1)
pi{12)

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 8 9 1Q 11 12
L L L T R L T R

VvV go,x 231 418 116

s

Px

V c,u,x

C r,x

C plat,x

Two-Stage Process
7 8 10 11
Stagel Stage2 Stagel Stage? Stagel Stage2 Stagel Stage2

Vic,x)

s 3400
P{x)

Vic,u,x)

Cc{r,x)
Clplat,x)



Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 1z
Conflicting Flows 116
Potential Capacity 1044
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1044
Probability of Queue free St. 1.00 0.97
Step 2: LT from Major St. 4 1
Conflicting Flows 231
Potential Capacity 1447
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1447
Probability of Queue free St. 1.00 0.97
Maj L-Shared Prob Q free St. 0.97
Step 3: TH from Minor St. 8 11

Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt .97 0.97
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. i 10
Conflicting Flows 418

Potential Capacity 958

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor Q.97

Maj. L, Min T Adj. Imp Factor. 0.98

Cap. Adj. factor due to Impeding mvmnt 0.85 0.97
Movament Capacity 932

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

Step 3: TH from Minor St. g 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor dune to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedastrian Impedance Factor

Cap. Adj. factor due toc Impeding mvant
Movement Capacity




Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Result for 2 stage process:

a

Y

ct

Probability of Queue free St.

Step 4: LT from Minor St.

10

pPart 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Seceond Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potentiral 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
0.97
0.98
0.95

418
958
1.00

0.97
932

Results for Two-stage process:
a
Y
ct

932

Worksheet 8-Shared Lane Calculations

Movement

10

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

24
932

32
1044




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 9 10 11 12

L R L T R
C sep 932 1044
Volume 24 32
Delay
Q sep
Q sep +1

round {Qsep +1)

n max
C sh

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 LT L R
v {(vph) 40 24 32
C{m) ({vph) 1447 932 1044
v/c 0.02 0.03 0.03
95% queue length 0.09 0.08 0.0%
Control Delay 7.6 9.0 8.6
LOS A A A
Approach Delay 8.7
Approach LOS A

Worksheet ll-Shared Major LT Impedance and Delay

Movement 2

Movement 5

plo])

vi{il), Volume for straam 2 or 5
v{i2), Volume for stream 3 or 6
s8(il), Saturation flow rate for stream 2 or 5
2(i2), Saturation flow rate for stream 3 or &

P* (0])

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

0.97 1.00
0

0

1800

1700

0.97

7.6




ANALISIS DE CAPACIDAD
INTERSECCION PR-943 Y PR-181 (PTO. NORTE)

7:00-8:00A M

CONDICION EXISTENTE

HCS2000: Unsignalized Intersections Release 4.1c
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TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 30/01/20085

Analysis Time Period: 7:00-8:00 a m

Intersection: PR~%43 y PR-181 (Pto. Norte)
Jurisdiction: Gurabo, PR

Units: U. S. Customary

Analygis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicdn Existente
East/West Street: PR-943

North/South Street: PR-181
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and ARdjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R 1 L T R

Volume 5 8 361 125
Peak-Hour Factor, PHF 0.25 0.81 0.73 0.89
Hourly Flow Rate, HFR 20 96 491 140
Percent Heavy Vehicles 0 -~ —-— -- -
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Cenfiguration LT TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 1 10 11 12

L T R I L T R
Volume 18 14
Paak Hour Factor, PHF 0.56 0.35
Hourly Flow Rate, HFR 32 40
Percent Heavy Vehicles Q 0
Percent Grade (%) 0 Q
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service

Approach NEB 3B Westbound Fastbound
Movement 1 4 |7 B8 9 i 10 11 12
Lane Config LT | | LR
v (wvph) 20 72
C(m} (vph) 1166 881
v/c Q.02 0.08
95% queue langth 0.05 0.27
Control Delay 8.1 9.4
LOS -9 A
Approach Delay 9.4
Approach LOS A
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HCS2000: Unsignalized Intersections Release 4.1lc

Phone: Fax:
E~-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agancy/Co. : Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Periocd: 7:00-8:00 a m

Intersection: PR-943 vy PR-181 (Pto. Horte)
Jurisdiction: Gurabo, PR

Units: U. §. Customary

Analysig Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicdn Existente
East/West Street: PR-943

North/South Street: PR-181

Intersection Orientaticn: NS Study pariod (hrs): 1.00

Vehicle Veolumes and Adjustments

Major Street Movemeants 1 2 3 4 5 6
L T R L T R
Volume 5 78 361 125
Peak-Hour Factor, PHF 0.25 0.81 0.73 0.89
Peak-15 Minute Volume 5 24 123 35
Hourly Flow Rate, HFR 20 96 491 140
Percent Heavy Vehicles 0 -- - - --
Median Type Undivided
RT Channelized?
Lanes 0 1 1 g
Configuration LT TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 18 14
Peak Hour Factor, PHF 0.56 0.35
Peak-15 Minute Volume 8 10
Hourly Flow Rate, HFR 32 40
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes o] 0
Configquration LR

Pedasgtrian Volumes 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
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Upstream Signal Data

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

Distance
to Signal

feet

52 Left-Turn
Through

55 Left-Tuxn
Through

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

Movament 2

Movement 5

Shared 1n volume, major th wehicles: 96
Shared ln volume, major rt vehicles: 0
Sat flow rate, major th wvehicles: 1900
Sat flow rate, major rt vehicles: 1700
Numbeaer of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 2] 9 10 11 12
L L L T R L T R
t (c,base) 3.0* 3.0x 3.0*
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P {hv) 0 Q 0
ti{c,qg) ¢.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
t(3,1t) 0.00 0.70 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 (o) l-stage 3.0 2.3 3.0
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 3.30
t{f, HV) 0.90 0.90 0.%0 0.90 0.90C 0.9%6 0.90 0.90
P (HV) 0 Q 0
t{f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
v{it) V(l,prot)

Movement 5

vit)

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
glaql)
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g (g2}
gi{q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 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 platconed 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

pi2) 0.000

p(5) 0.000

p {dom)

p (subo)

Constrained or unconstrained?

Proportion

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

p(l)
pt(4)
p(7)
pi{8)
p(9)
p{10)
p(1ll)
p(l2)

Computation 4 and 5
Single-Stage Process

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

vV g,x 631 697 561

s

Px

V c,u,x

Cr,x

C plat,x

Two~Stage Process
7 8 10 11
Stagel Stage2 Stagel StageZ Stagel S8Stage2 Stagel Stage?

Vic,x)

s 1700
P({x)

vi{c,u,x)

Clr, x)
C{plat, x}
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 1z
Conflicting Flows 561

Potantial Capacity 874

Padestrian Impedance Factor 1.00 1.00
Movement Capacity 874

Probability of Queue free St. 1.00 0.95
Step 2: LT from Major St. 4 1
Conflicting Flows 631

Potential Capacity 1166
Padestrian Impedance Factor 1.00 1.00
Movement Capacity 1166
Probability of Queue free S5t. 1.00 0.98
Maj L-Shared Prob Q free St. 0.98
Step 3: TH from Minor St. 8 11

Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor i.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.98 0.98
Movement Capacity

Probability of Queue frae $t. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 697
Potential Capacity 907
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.98

Maj. L, Min T Adj. Imp Factor. 0.99

Cap. Ad3l. factor due to Impeding mvmnt 0.94 0.98
Movement Capacity 891

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

Potential 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 mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Result for 2 stage process:

a

Y

Ct

Probability of Queue free St.

.00 .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
Maj. L, Min T Impedance factor
Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

697
907
1.00 1.00
0.98
0.989
.94 0.98

8381

Results for Two-stage procesgs:
a
Y
cCt

891

Worksheet 8-Shared Lane Calculations

Movemant

12

Volume {vph)
Movemant Capacity (vph)
Shared Lane Capacity (vph)

40
874
881

Worksheet S-Computation of Effect of F

lared Minor Street Approaches

Movement

9 12

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

874
40

891
32
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n max
C sh 881
SUM C sep

C act

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

Movement 1 4 7 a g9 10 11 12
Lane Config LT LR

v (vph) 20 72

Ci{m) {vph) 1166 881

v/c 0.02 0.08

95% gqueue length 0.05 0.27
Control Delay 8.1 9.4

LOS A A
Approach Delay 9.4
Approach LOS A

Worksheet 1ll-Shared Major LT Impedance and Delay

Movement 2 Movement 5
p{cd) 0.98 1.00
v({il), Volume for stream 2 or 5 86
v{i2) , Volume for stream 3 or 6 0
s{il), Saturation flow rate for stream 2 or 5 1500
s{i2), Saturation flow rate for stream 3 or 6 1700
P* (0]) 0.98
d(M,LT), Delay for stream 1 or 4 8.1
N, Number of major street through lanes 1
d(rank,1l) Delay for stream 2 or 5 0.1
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ANALISIS DE CAPACIDAD
INTERSECCION PR-943 Y PR-181 (PTO. NORTE)

2:45-3:45P M

CONDICION EXISTENTE



HCS52000: Unsignalized Intersections Release 4.1lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Period: 2:45-3:45 p m

Intersection: PR-943 y PR-181 (Pto. Norte)
Jurisdiction: Gurabo, PR

Units: U. §. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicén Existente
East/West Street: PR-943
North/South Street: PR-181

Intersgsection Orientation: NS Study period thrg): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Scuthbound

Movement 1 2 3 | 4 5 6

L T R ! L T R

Volume a5 106 117 52
Peak-Hour Factor, PHF 0.88 0.63 0.61 0.68
Hourly Flow Rate, HFR 40 168 192 75
Percent Heavy Vehicles 0 -- - -= -=
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Streeat: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 29 3
Peak Hour Factor, PHF 0.60 Q.38
Hourly Flow Rate, HFR 47 8
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes ¢ 0
Configuration LR
Delay, Queue Length, and Lewvel of Service

Approach NB SB Westbound Eastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LT | | LR
v {vph) 40 55
C({m) {wvph) 1420 932
vie 0.03 0.06
95% queuwe length 0.09 0.19
Control Delay 7.6 9.1
LOS A A
Approach Delay 9.1
Approach LOS A
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HCS2000: Unsignalized Intersections Ralease 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co. : Traffic Engineer Consultant

Date Performed: 30/01/2005

Analysis Time Period: 2:45-3:45 p m

Intersection: PR-943 y PR-181 (Pto. Norte)
Jurisdiction: Gurabo, PR

Units: U. 8. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicdn Existente
East/West Street: PR-943

North/South Street: PR-181

Intersection Orientation: NS Study period {hrs): 1.00

Vehicle Volumes and Adjustments

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

Volume 35 106 117 52

Peak-Hour Factor, PHF 0.88 0.863 0.61 0.68

Peak—-15 Minute Volume 10 42 48 19

Hourly Flow Rate, HFR 40 168 192 75

Percant Heavy Vehicles V] -~ -- -- -

Median Type Undivided

RT Channelized?

Lanes o} 1 i 0

Configuration LT TR

Upstream Signal? No No

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

Volume 29 3

Peak Hour Factor, PHF 0.60 0.38

Peak~-15 Minute Volume 12 2

Hourly Flow Rate, HFR 47 8

Percent Heavy Vehiclas 0 0

Percent Grade (%) 0 0

Median Storage

Flared Approach: Exists? No

Storage

RT Channelized?

Lanes 0 0

Configuration LR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 Q
Lane Width (ft) i2.0 12.0 12.0 12.0
Walking Speed (ft/sac) 4.0 4.0 4.0 4.0
Percent Blockage Q Q 0 0
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Upstream Signal Data

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

85 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: 168
Shared ln volume, major rt wvehicles: 0
Sat flow rate, major th vehicles: 1900
3at flow rate, major rt vehicles: 1700
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t{c,base} 3.0+ 3.0% 3.0*
t{c, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
p{hv) 0 0 0
tle,q) 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
t{3,1t) 0.00 0.70 0.00
t{c,T): 1l-stage 0.00 0.00 0.0¢ 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 3.0 2.3 3.0
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 3.30
t(£,HV) 0.90 0.90 0.90 Q.90 0.90 0.90 0.80 0.90
P {HV} 0 0 0
t (£} 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation l1-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
vi{t) V{l,prot) VI(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)}
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g (q2)
g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vit) V{l,prot) V(t) Vi(l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factox, F

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

Min platooned flow, V{(c,min)
Puration of blocked periocod, t(p)

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

p(2) ¢.000

p(5) 0.000

p {dom}

p (subo}

Ceonstrained or unconstrained?

Proportion

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

r(l)
p(4)
p(7)
p{(8)
p(9)
p (10}
p{11)
p(l2)

Computation 4 and 5
Single-3tage Process

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

V c,x 267 478 230

s

Px

vV go,u,x

C r,x

C plat,x

Two-~Stage Process
7 8 10 11
Stagel Stage2 Stagel Stage2 Stagel StageZ Stagel StageZ2

Vi{c,x)

8 1700
P{x}

Vic,u,x)

C(r,x)
C(plat,x)
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Worksheet 6-Impedance and Capacity Equationsg

Step 1: RT from Minor St. 9 12
Conflicting Flows 230
Potential Capacity 999
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 999
Probability of Queue free St. 1.00 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 267
Potential Capacity 1420
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1420
Probability of Queue free St. 1.00 0.97
Maqj L~Shared Prcb Q free St. 0.97
Step 3: TH from Minor St. 8 11
Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.97 0.97
Mowvement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 478
Potential Capacity 948
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance facter 0.97

Maj. L, Min T Adj. Imp Factor. 0.98

Cap. Adj. factor due to Impeding mvmnt 0.97 0.87
Movement Capacity 921
Woxrksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential 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

Paedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movament Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due tc Impeding mvmnt 0.97 0.97
Movement Capacity

Result for 2 stage process:

a
¥

Cct

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10

Part 1 - Firgst Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potantial Capacity

Pedestrian Impedance Factor

Cap. Bdj. factor due te Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 478

Potential Capacity 948

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.97

Maj. L, Min T Adj. Imp Factor. 0.98

Cap. Ad]j. factor due to Impeding mvmnt 0.97 0.97

Movement Capacity 921

Results for Two~stage process:

a

Y

Ct 921

Worksheet B8-Shared Lane Calculations

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

Volume {(vph) 47 8

Movement Capacity (vph) 921 999

Shared Lane Capacity (vph) 932

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 921 299

Volume 47 8

Delay

Q sep

Q sep +1

round {Qsep +1)
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n max
C sh 932
SUM C sep

C act

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

Moveament 1 4 7 8 9 10 11 12
Lane Config LT LR

v (vph) 40 55

C{m) (vph)} 1420 932

v/c 0.03 0.06

95% queue length 0.09 0.19
Control Delay 7.6 9.1

LOS A B
Approach Delay 9.1
Approach LOS A

Worksheet l1l-Shared Major LT Impedance and Delay

Movement 2 Movement 5
pioj) 0.97 1.00
v{il), Volume for stream 2 or 5 168
v(i2), Volume for stream 3 or 6 4]
s(il), Saturation flow rate for stream 2 or 5 1900
s(i2), Saturation flow rate for stream 3 or 6 1700
P* {o]) 0.97
d(M,LT), Delay for stream 1 or 4 7.6
N, Number of major street through lanes 1
d({rank,l) Delay for stream 2 or 5 0.2
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ANALISIS DE CAPACIDAD
INTERSECCION PR-943 Y PR-181 (PTO. SUR)

7:00-8:00A M

CONDICION EXISTENTE
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffiec Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Period: 7:00-8:00 a m

Intersection: PR-943 v PR-181 {(Pto. Sur)
Jurisdiction: Gurabo, PR

Units: U. $. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicon Existente
East/West Street: PR-943

North/South Straet: PR-181
Intersection Orientation: NS Study periocd (hrs): 1.00
Vehicle Velumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 25 83 374 1
Peak-Hour Factor, PHF 0.63 0.72 0.76 1.60
Hourly Flow Rate, HFR 40 116 492 1
Percent Heavy Vehicles 0 -~ -= -= -~
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstrean Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 0 151
Peak Hour Factor, PHF 0.25 0.75
Hourly Flow Rate, HFR 0 200
Percent Heavy Vehicles Q 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes o 0
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 ] 10 11 12
Lane Config LT | | LR
v {(vph) 40 200
C(m) (vph) 1257 899
v/c 0.03 0.22
85% gueue length 0.10 0.886
Control Delay 8.0 10.1
LOs A B
Appreoach Delay 10.1
Approach LOS B
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HCS2000: Unsignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Period: 7:00-8:00 a m

Intersection: PR-943 y PR-181 (Pto. Sux)
Jurisdiction: Gurabo, PR

Units: U. S. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicdn Existente
East/West Street: PR-943

North/South Street: PR-181

Intersection Orientation: NS Study period (hrs): 1.00

Vehicla Volumes and Adjustments

Major Street Movements i 2 3 4 5 6
L T R L T R
Volume 25 83 374 1
Peak-Hour Factor, PHF 0.63 0.72 0.76 1.00
Peak-15 Minute Volume 10 29 123 0
Hourly Flow Rate, HFR 40 116 492 1
Percent Heavy Vehiclaes 0 -- -- - ~=
Median Type Undivided
RT Channelized?
Lanes 0 1 1 o}
Configuration LT TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T 23 L T R
Volume 0 151
Peak Hour Factor, PHF 0.25 0.75
Peak-15 Minute Volume 0 50
Hourly Flow Rate, HFR 0 200
Percent Heavy Vehicles 0 0
Parcent Grade (%) ¢ 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes 0 0
Configuration LR

Padestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 o] 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
Parcent Blockage 0 0 0 0
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 492

Potential Capacity 899

Pedesgstrian Impedance Factor 1.00 1.00
Movement Capacity 899

Probability of Queune free St. 1.00 0.78
Step 2: LT from Major St. 4 1
Conflicting Flows 493

Potential Capacity 1257
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1257
Probability of Queue free St. 1.00 Q.97
Maj L-Shared Prob Q free St. Q.97
Step 3: TH from Minor St. 8 11

Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.97 0.97
Movement Capacity

Probability of Queue free St. 1.00 1.00
Stap 4: LT from Minor St. 7 1¢
Conflicting Flows 688

Potential Capacity 909

Padestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.97

Maj. L, Min T Adj. Imp Factor. 0.97

Cap. Adj. factor due to Impeding mvmnt Q.76 0.97
Movemant Capacity 880

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

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Ad3j. 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
Movement Capacity

Part 3 - 8ingle Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt .97 0,97
Movement Capacity

Result for 2 stage process:

a
Y

ct

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 - Sacond Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adi. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 688
Potential Capacity 909
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.97

Ma3l. L, Min T Adj. Imp Factor. 0.897

Cap. Adj}. factor due to Impading mvmnt 0.76 .97
Movement Capacity 880

Results for Two-stage process:
a
Y
ct 880

Worksheet 8-Sharaed Lane Calculations

Movement 7 8 9 10 11 12

L T R L T R
Voluma (vph) 0 200
Movement Capacity {(vph) 880 B99S
Shared Lane Capacity (vph) 899

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 i1 12
L T R L T R

C sep 880 899

Volume 0 200

Dalay

Q sep

Q sep +1

round (Qsep +1)
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n max
C sh 899

SUM C seap

C act

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

Movement 1 4 7 8 9 10 11 i2
Lane Config LT LR

v (vph) 40 200

C(m) ({vph) 1257 899

v/c 0.03 0.22

95% gueue length c.10 0.86
Control Delay 8.0 10.1

LO3 A B
Approach Delay 10.1
Approach LOS B

Worksheet 1l1-Shared Major LT Impedance and Delay

Movement 2 Movement 5
p{o]} 0.97 1.00
v{il), Volume for stream 2 or 5 lle
v{i2), Volume for stream 3 oxr 6 0
s{il), Saturation flow rate for stream 2 or 5 1900
s5(i2), Saturation flow rate for stream 3 or 6 1700
P* (0]) 0.97
d{M,LT), Delay for stream 1 or 4 B.0O
N, Number of major street through lanes 1
d{rank,l) Delay for stream 2 or 5 0.3
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ANALISIS DE CAPACIDAD
INTERSECCION PR-943 Y PR-181 (PTO. SUR)

2:45-3:45P M

CONDICION EXISTENTE
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Accosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Period: 2:45-3:45 p m

Intersaection: PR-943 y PR-181 (Pto. Sur)
Jurisdiction: Gurabo, PR

Units: U. S. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo ~ Condicdn Existente

East/West Street: PR-543

North/Scuth Street: PR-181

Intersection Orientation: N§ Study period {(hrs): 1.00

Vehicle Volumes and Adjustments

Ma-jor Street: Apprecach Northbound Scuthbound

Movement 1 2 3 I 4 5 6

L T R | L T R

Volume 139 141 120 0
Peak-Hour Factor, PHF 0.79 0.78 0.63 0.25
Hourly Flow Rate, HFR 175 179 192 0
Parcent Heavy Vehicles 0 -- -= - --
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 ] 10 11 12

L T R | L T R
Volume o 243
Peak Hour Factor, PHF 0.25 0.71
Hourly Flow Rate, HFR 0 339
Percent Heavy Vehicles 0 0
Parcent Grade (%) 0 4]
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes 0 0
Configuration LR
Dalay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 b7 8 9 10 11 12
Lane Config LT ] | LR
v (vph) 175 339
C{m) (vph) 1478 1014
v/c 0.12 0.33
95% queue length 0.40 1.50
Control Delay 7.8 10.3
LOS A B
Approach Delay 10.3
Approach LOS B
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HCS2000: Unsignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 30/01/2005

Analysis Time Periocd: 2:45-3:45 p m

Intersection: PR-943 y PR-181 {(Pto. Sur)
Jurisdiction: Gurabo, PR

Units: U. §. Customary

Analysis Year: 2004

Projact ID: Proyecto Palacios de Gurabe - Condicdn Existente
East/Wast Street: PR-~943

North/South Street: PR-181

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 139 141 120 0
Peak-Hour Factor, PHF 0.79 0.78 0.63 0.25
Peak-15 Minute Volume 44 45 48 0
Hourly Flow Rate, HFR 175 179 192 0
Percent Heavy Vehicles 0 - - -= -
Median Type Undivided
RT Channelized?
Lanes o) 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 0 243
Peak Hour Factor, PHF 0.25 0.71
Peak-15 Minute Volume 0 85
Hourly Flow Rate, HFR 0 339
Parcent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes 0 0
Configuration LR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0
Lane Width (ft) 12.0 i2.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 o} Q
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Upstream Signal Data

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

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 wvehicles: 179
Shared 1ln volume, major rt wvehicles: 0
Sat flow rate, major th vehicles: 1900
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 g9 10 11 12
L L L T R L T R
t{c,base) 3.0%* 3.0+ 3.0%*
t({c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 Q
ti{c,qg) 0.20 0.20 0.1¢ 0.20 0.20 0.10
Grada/100 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00C 0.70 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 3.0 2.3 3.0
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 3.30
t (£, HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P (HV) Q 0 0
t(f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation l-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
vit) V({l,prot) WVI(t} Vi(l,prot)

V prog

Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g {(seac)

Cycle Length, C (seac)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g{ql}
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g (g2)
g(q}

Computation 2-Proportion of TWSC Inter

saction Time blocked
Movement 2
V(L) v{l,prot)

Movament 5
Vit) V{l,prot)

alpha

beta

Travel time, t(a) {(sec)
Smoothing Factor, F

Proportion of conflicting flow,
Max platooned flow, Vi(c,max)
Min platconed flow, V{c,min)
Duration of blocked period, t{p)
Propeortion time blocked, p

£

0.000 0.000

Computation 3-Platcon Event Periods

Result

p(2)

p(5)

p (dom)

p{subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked
for minor
movements,

(1)
Single-stage

p(x) Process

(2) {(3)
Two—-5tage Process
Stage I Stage II

p(l)
p{4)
pl{"
pi8)
p(9)
p{10)
p{ll)
p(l2)

Computation 4 and 5
Single-Stage Process
Movement

Veo,x 192
s
Px

V c,u,x

721 192

Cr,x
C plat,x

Two-Stage Process
7
StageZ2

8

Stagel Stagel

Vic,x)

]

P({x)
Vic,u,x)

10 11

Stage2 Stagel Stage2 Stagel Stage?2

1700

C{r,x}
Cl(plat,x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 192

Potential Capacity 1014
Pedastrian Impedance Factor 1.00 1.00
Movemant Capacity 1014
Probability of Queue free St. 1.00 0.67
Step 2: LT from Major St. 4 1
Conflicting Flows 192

Potential Capacity 1478
Pedastrian Impedance Factor 1.00 1.00
Movement Capacity 1478
Probability of Queue free St. 1.00 0.88
Maj L-Shared Prob Q free St. 0.87
Step 3: TH from Minor 3t. 2 11

Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor 1.00 1.006
Cap. Adj. factor due to Impeding mvmnt 0.87 0.87
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 721

Potential Capacity 903

Pedestrian Impedance Factor 1.00 1.00
Maj. I, Min T Impedance factor 0.87

Maj. L, Min T Adj. Imp Factor. 0.90

Cap. Adj. factor due teo Impeding mvmnt 0.60 0.88
Movement Capacity 796

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

Potential Capacity

Pedastrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St,

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Paedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - 8ingle Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 0.87
Movement Capacity

Result for 2 stage process:

2

Y

Ct

Probability of Queue free St. 1.00

Step 4: LT from Minor St. 7

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedastrian Impedance Factor

Cap. Adj. factor due tc Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmat
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 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 0.60
Movament Capacity

Results for Two-stage process:
a
Y
ct

721
903
1.00

0.88
796

796

Worksheet 8-Shared Lane Calculations

Movement 7 8 g

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

10 11 12

0 339
796 1014
1014

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9

C sep

Volume

Delay

Q sep

Q sep +1

roeund (Qsep +1)
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L T R
796 1014
0 338



n max
C sh 1014

SUM C sep

C act

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

Movement 1 4 7 8 9 10 11 12
Lane Config LT LR

v (vph) 175 339

C{m) (vph) 1478 1014

v/c 0.12 0.33

95% qgqueue length 0.40 1.50
Control Delay 7.8 10.3

LCS A B
Approach Delay 10.3
Approach LOS B

Worksheet ll-Shared Major LT Impedance and Delay

Movement 2 Movement 5

plo) 0.88 1.00
v({il), Volume for stream 2 or 5 179

v{i2), Volume for stream 3 or 6 0

s(il), Saturation flow rate for stream 2 or 5 1900

s{i2), Saturation flow rate for stream 3 or 6 1700

B* (0]) 0.87

d{M,LT), Delay for stream 1 or 4 7.8

N, Number of major street through lanes 1

d{rank,l) Delay for stream 2 or & 1.0
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ANALISIS DE CAPACIDAD
INTERSECCION PR-9944 Y RAMPA PR-30

6:15-715AM

CONDICION EXISTENTE
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HCS2000: Ramps and Ramp Junctions Release 4.1c

Phone:
E-mail:

Fax:

Marge Analysis

Analyst:

Agency/Co. :

Date performed:
Analysis time period:
Freeway/dir or travel:
Junction:
Jurisdiction:

Analysis Year:

Marcos Bandas Acosta
Traffic Engineer Consultant
08/02/2005

6:15 - 7:15 a m

Este ~- Oeste

PR-9944 y PR-30

Gurabo

2004

Description: Proyecto Palacios de Gurabo - Con

Freeway Data

Type of analysis Marge
Number of lanes in freaway 2
Free-flow speed on freeway 55.0
Volume on freeway 24590

On Ramp Data

Side of freeway Right
Number of lanes in ramp 2
Free-flow speed on ramp 25.0
Volume on ramp 1349
Length of first accel/decel lane 500
l.ength of sacond accel/decel lane 500

Does adjacent ramp exist
Volume on adjacent Ramp

Adjacent Ramp Data (if one axists)

? No

Position cof adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp

Conversion to pc/h

mph
vph

Junction Componants Freeway Ramp
Volume, V {vph} 2450 1349
Peak-hour factor, PHF 0.90 0.91
Peak 15-min volume, v1S 677 372
Trucks and buses 0 0
Recreational wvehiclas 0 0
Tarrain type: Level Leval

Grade %

Length mi
Trucks and buses PCE, ET 1.5 1.5
Recreational wvehicle PCE, ER 1.2 1.2
Heavy vehicle adjustment, £HV 1.000 1.000
Driver population factor, £P 1.00 1.00
Flow rate, vp 2708 1488
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mph
vph
£t
ft

vph

ft

Under Base Conditions

aP

Adjacent
Ramp
vph
v
%
%
Lavel
%
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Estimation of V12 Merge Areas

L = 0.00 {Equation 25-2 or 25-3)
EQ

P = 1.000 Using Equation O

FM

v =v (P )Y = 2708 pc/h

Capacity Checks

Actual Maximum LOS F7?
v 4196 4500 No
FO
v 4196 4600 No
R12
Level of Service Datermination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L =

R R 12 A
Level of service for ramp-freeway junction areas of influence

Speed Estimatiocon

Intermediate speed variable, M = 0.505

Space mean speed in ramp influence area, SS = 48.4 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, So = 48.4 mph
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ANALISIS DE CAPACIDAD
INTERSECCION PR-9944 Y RAMPA PR-30

4:45-5:45P M

CONDICION EXISTENTE
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HCS2U00: Ramps and Ramp Junctions Release 4.1c¢

Phone:
E-mail:

Fax:

Merge Analysis

Analyst:

Agency/Co. :

Date performed:
Analysis time period:
Freeway/dir or travel:
Junction:
Jurisdiction:
Analysis Year:

Marcos Bandas Acosta
Traffic Engineer Consultant
08/02/2005

4:45 - 5:45 a m

Este - Oeste

PR-9944 y PR~30

Gurabo

2004

Description: Proyecto Palacios de Gurabo - Con

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 55.0 mph

Volume on freeway 2813 vph
On Ramp Data

Side of freaway Right

Number of lanes in rxramp 2

Free-flow speed on ramp 25.0 mph

Volume on ramp 87 vph

Length of first accel/decel lane 500 ft

Length of second accel/dacel lane 500 ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adijacent Ramp

Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp

Conversion to pc/h

Junction Components

Volume, V {vph)
Peak-hour factor, PHF
Peak 15-min wvolume, w15
Trucks and buses
Racreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

Freaway Ramp
2813 187
0.93 0.92
754 214
1 1
0 0
Laval Level
%
mi
1.5 1.5
. ER 1.2 1.2
, FHV 0.995 0.995
, fP 1.00 1.00
3031 860
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ft
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of

Adjacent
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Level

pcph



Estimation of V12 Merge Areas

L = 0.00 (Equation 25-2 or 25-3)
EQ

P = 1.000 Using Equation 0
™M

v =wv (P ) = 3031 pce/h

Capacity Checks

Actual Maximum LOS F?
v 3891 4500 No
FO
v 3891 4600 No
R12
Levael of Service Detarmination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 « - 0.00627 L = 26.0 pe/mi/in

R R 12 A
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, M = 0.437

Space mean spaed in ramp influence area, SS = 49.3 mph
Space mean speed in ocuter lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 49.3 mph
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ANALISIS DE CAPACIDAD
INTERSECCION PR-941 Y PR-942

7:00-8:00A M

CONDICION EXISTENTE
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HC$2000: Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 10/03/2005

Analysis Time Period: 7:00 - 8:00 a m
Intersection: PR~-941 vy PR- 942
Jurisdiction: Gurabo, FR

Units: U. 8. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condiedn Existente
East/West Streat: PR-941

North/South Street: PR~942
Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Fastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 8 211 87 14
Peak-Hour Factor, PHF 0.67 0.89 0.73 0.58
Hourly Flow Rate, HFR 11 235 119 24
Percent Heavy Vehicles 0 -- - -= --
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 °) | 10 11 12
L T R ]l L T R
Volume 90 7
Peak Hour Factor, PHF 0.78 0.44
Hourly Flow Rate, HFR 115 16
Percent Heavy Vehicles ¢ 0
Percent Grade (%) 0 4]
Maedian Storage
Flared Approach: Exists? Yeas
Storage 2
RT Channelized?
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 1 7 8 9 | 10 11 12
Lane Config LT ) | LR
v {(vph) 11 131
C{m) (vph) 1511 1078
v/ic 0.01 0.12
95% queue length 0.02 0.41
Control Delay 7.4 9.2
LOS A A
Approach Delay 9.2
Approach LOS A
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HCS2000: Unsignalized Intersections Ralease 4.1c

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 10/03/2005

Analysis Time Period: 7:00 - 8:00 am
Intersaction: PR-941 y PR- 942
Jurisdiction: Gurabo, PR

Units: U. S. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicédn Existente
East/Wast Street: PR-941

North/South Street: PR-942

Intersection Qrientation: EW Study period (hrs): 1.00

Vehicle Volumes and Adjustments

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

Volume 8 211 87 14

Peak-Hour Factor, PHF 0.67 0.89 0.73 0.58

Peak—15 Minute Volume 3 59 30 6

Hourly Flow Rate, HFR 11 235 119 24

Percent Heavy Vehicles [#] - - ~- -~

Median Type Undivided

RT Channelized?

Lanes o 1 1 0

Configuration LT TR

Upstream Signal? No No

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

Volume 90 7

Peak Hour Factor, PHF 0.78 0.44

Peak-15 Minute Volume 29 4

Hourly Flow Rate, HFR 118 16

Percent Heavy Vehicles 0 o]

Percent Grade (%) 0 o}

Median Storage

Flared Approach: Exists? Yes

Storage 2

RT Channelized?

Lanes 0 0

Configuration LR

Pedestrian Volumes 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 Q 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sac sec

52 Left-Turn
Through

S5 Left-Turn
Through

Prog.
Speed
mph

Distance
to Sigmal
faat

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

Movement 2

Shared 1ln volumea, major th vehicles: 235
Shared 1ln wolume, major rt vehicles: o]
Sat flow rate, major th vehiclaes: 1800
Sat flow rate, major rt wehicles: 1700
Number of major street through lanes: 1

Worksheet 4~Critical Gap and Follow-up Time Calculation

Movement 5

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t (<, base) 3.1 3.1% 3.2%
t{c, hv) 1.00 1.60 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 0 0 o}
t{c,a 0.20 0.20 0.10 0.20 0.20 0.1¢0
Grade/100 0.00 0.00 0.00 0.00 0.00 Q.00
£(3,1¢t)} 0.00 Q.70 0.00
t{e,T): 1l-stage 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.060
2-stage 0.00 0.00 1.00 1.00 Q.00 1.00 1.00 0.00
t{c) l1-stage 3.1%* 2.4 3.2%
2-stage
Follow-Up Time Calculations
Mowvement 1 4 7 8 9 10 11 12
L L L T R L T 123
t{f basa) 2.20 3.50 3.30
t(f,HV) Q.50 0.90 0.90 0.90 0.90 0.90 0.90 0.90
B (HV) 0 0 0
t{f)} 2.2 3.5 3.3

Worksheet 5-~Effect of Upstream Signals

Computation l-Queue Clearance Time at Upstream Signal
Movament 2
Vit) V{l,prot)

Movement 5

Vit)

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
giql)}
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gfg2)
g(aq)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
Vit) V{l,prot) V{t) V{l,prot)

alpha

bata

Travel time, t{a) (sec)

Smoothing Facter, F

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

Min platooned flow, Vi{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 (dom}

p({subo}

Constrained or unconstrained?

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

pil)
p{4)
p(?)
p(8)
pi{%)
p(10)
p{1l)
p{l2)

Computation 4 and 5
Single-Stage Process

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

vV c,x 143 388 131

3

Px

V c,u,x

C r,x

C plat,x

Two—-Stage Process
7 8 10 11
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage?2

Vi{c,x)

= 1700
P {x)

Vic,u,x)

C{x,x}
C{plat, x)



Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 1z
Conflicting Flows 131

Potential Capacity 1030
Paedestrian Impedance Factor 1.00 1.00
Movement Capacity 1030
Probability of Queue free St. 1.00 0.88
Step 2: LT from Major St. 4 1
Conflicting Flows 143

Potential Capacity 1511
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1511
Probability of Quene free St. 1.00 0.99
Maj L-Shared Prob ¢ free St. 0.5%9
Step 3: TH from Minor S8t. g 1t

Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.99 0.99
Movement Capacity

Probability of Queue free 5t. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 388
Potential Capacity 953
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.99

Maj. L, Min T Adj. Imp Factor. 0.99

Cap. Adj. factor dus to Impeding mvmnt 0.98 0.99
Movement Capacity 946

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

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

Part 2 - Second Staga

Conflicting Flows

Potential Capacity

Paedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedegtrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 0.99
Movement Capacity

Result for 2 stage process:

a

Y

C t

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
Movament Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor 0.99
Maj. L, Min T Adj. Imp Factor. 0.99

Cap. Adj. factor due to Impeding mvmnt 0.98
Movement Capacity

388
953
1.00

0.99
946

Results for Two-stage process:
a
Y
ct

946

Worksheet B8-Shared Lane Calculations

Movement 7 8 9 10

Volume (vph) 115
Movemant Capacity (vph) 946
Shared Lane Capacity {vph)

16
1030
956

Worksheat 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10

C sep 946
Volune 115
Delay 9.3

Q sep 0.30
Q sep +1 1.30

round (Qsep +1) 1
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C sh 956

SUM C sep 1078
n 2

C act 1078

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

Movement 1 4 7 8 9 10 11 12
Lane Config LT LR

v {(vph) 11 131

C({m) (vph) 1511 1078

v/a 0.01 0.12

95% queua length 0.02 0.41
Control Delay 7.4 9.2

LOS A A
Approach Delay 9.2
Approach LOS A

Worksheet 1l-Shared Major LT Impedance and Delay

Movement 2 Mcovement 5
p(03) 0.99 1.00
v{il), Volume for stream 2 or 5 235
v({i2), Volume for stream 3 or 6 0
s{11l), Saturation flow rate for stream 2 or 5 1800
s8(i2), Saturation flow rate for stream 3 or 6 1700
P* {0]) 0.99
d(M,LT), Delay for stream 1 oxr 4 7.4
N, Number of major street through lanes 1
d{rank,l) Delay for stream 2 or 5 0.1
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ANALISIS DE CAPACIDAD
INTERSECCION PR-941 Y PR-942

3:00-4:00P M

CONDICION EXISTENTE
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HCS2000: Unsignalized Intersections Release 4.1lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Enginaeer Consultant
Date Performed: 10/03/2005

Analysis Time Period: 3:00 - 4:00 a m
Intersection: PR-941 y PR- 942
Jurigdiction: Gurabo, PR

Units: U. §. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicédn Existente
East/Waest Street: PR-941

North/South Street: PR-942
Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 )
L T R [ L T R
Volume 10 111 166 51
Peak-Hour Factor, PHF 0.63 0.79 0.86 0.80
Hourly Flow Rata, HFR 16 139 192 64
Percent Heavy Vehicles 0 -= - - -
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R [ L T 34
Volume 35 3
Peak Hour Factor, PHF 0.88 0.25
Hourly Flow Rate, HFR 40 12
Paercent Heavy Vehicles 0 0
Parcent Grade (%) 0 4]
Median Storage
Flared Approach: Exists? Yeas
Storage 2
RT Channelized?
Lanes 0 0
Configuration LR
Delay, Queune Length, and Lavel of Service
Approach EB wB Northbound Southbound
Movament 1 4 L7 8 9 | 10 i1 12
Lane Config LT [ | LR
v (vph) 16 52
C{m) {(vph) 1418 1223
v/c 0.01 0.04
95% queue length 0.03 0.13
Control Delay 7.6 8.9
LOS A A
Approach Dalay 8.9
Approach LOS A
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HCS2000: Unsignalized Intersections Release 4.1c

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL{TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 10/03/2005

Analysis Time Period: 3:00 - 4:00 a m
Intersection: PR-941 y PR- 942
Jurisdiction: Gurabo, PR

Units: T. 8. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicédn Existente
East/West Street: PR~941

North/South Street: PR-942

Intergsection Orientation: EW Study period (hrs): 1.00

Vehicle Volumes and Adjustments

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

Volume 10 111 166 51

Peak-Hour Factor, PHF 0.63 0.79 0.86 0.80

Paak-15 Minute Volume 4 35 48 16

Hourly Flow Rate, HFR 16 139 192 64

Parcent Heavy Vehicles 0 -- -- -- ~=

Median Type Undivided

RT Channelized?

Lanes 0 1 1 0

Configuration LT TR

Upstream Signal? No No

Minor Street Movements 7 2 9 10 11 12
L T R L T R

Volume 35 3

Peak Hour Factor, PHF 0.88 0.25

Peak-15 Minute Voluma 10 3

Hourly Flow Rate, HFR 40 12

Percent Heavy Vehicles 0 0

Percent Grade (%) 0 0

Median Storage

Flared Approach: Exists? Yes

Storage 2
RT Channelized?
Lanes 0 Q

Configuration LR

Padestrian Volumes 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 Spead {(ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
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Upstream Signal Data

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

82 Left-Turn
Through

S5 Left-Turn
Through

Worksheat 3-Data for Computing Effect of Delay to Major Street Vaehicles

Movement 2 Movement 5
Shared ln volume, major th wvehicles: 139
Shared ln volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1800
Sat flow rate, major rt wvehicles: 1700
Number of major street through lanes: 1

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

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t{c,base) 3.1 3.1* 3.2+
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0
tic,q) 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
t(3,1t) 0.00 0.70 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 3.1% 2.4 3.2%
2-stage
Follow-Up Time Calculations
Movament 1 4 7 8 9 10 11 12
L L L T R L T R
t {f,base) 2.20 3.50 3.30
t(f,HV} 0.90 0.90 0.90 0.90 0.90 0.890 0.90 0.80
P (HV) 0 Q 0
t(f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation l-Queue Clearance Time at Upstream Signal
Movement 2 Moveament 5
vi(t) V{(l,prot) WV{(t) V(l,prot)

V prog

Total Saturation Flow Rate, s {vph)
Arrival Type

Effective Green, g (sec)

Cycle Langth, C ({=sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g (ql)
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g(g2)}
g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2

alpha
beta
Travel time, t(a) ({(sec)
Smoothing Factor, F

V{t)

V{l,prot}

Proportion of conflicting flow, £

Max platcooned flow, V{c,max)
Min platconed flow, V{c,min)

Duration of blocked peried, t(p)

Proportion time blocked, p

Computation 3-Platocon Ewvent Periods

p(2)

p(5)

p {dom)

p {subo)

Constrained or unconstrained?

Eioportion

unblocked (1)
Single-stage
movenents, p(x) Procass

for minor

p(l)
p4)
p(7)
p(8)
ri{9)
p(10)
p{11l)
p(l2)

Computation 4 and 5
Single-Stage Process
Movement 1

V o,.x 256
s

Px

YV oo,u,x

C r,x
C plat,x

Two-Stage Procass
7
Stagel StageZ

V{c,x)

s

P{x)
Vi{c,u,x}

Clr,x)
C(plat, x)

0.000
0.000

(2)
Two-Stage Process
Stage I

Result

0.000

vit)

0.00

0

Movement 35
Vi(l,prot)

(3)

Stage

iI

395

Stagel Stage?

Stagel

10

Stage2
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 224

Potential Capacity 989

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 989

Probability of Queue free 3t. 1.00 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 256

Potential Capacity 1418
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1418
Probability of Queue free St. 1.00 0.99
Maj L-Shared Prob @ free St. 0.99
Step 3: TH from Minor St. 8 11

Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.99% 0.99
Movament Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 1¢
Conflicting Flows 395
Potential Capacity 952
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.93%

Maj. L, Min T Adj. Imp Factor. 0.99

Cap. Adj. factor due to Impeding mvmnt 0.98 0.99
Movement Capacity 941

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

Step 3: TH from Minor S5t. 8 11

Part 1 -~ First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor dua to Impeding mvmnt
Movement Capacity

Probability of Queue free 3t,

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
Potantial Capacity
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Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 0.99
Movement Capacity

Result for 2 stage process:

a

¥

cC t

Probability of Queue free St. 1.00

Step 4: LT from Minor St. 7

Part 1 - First Stage
Conflicting Flows
Potential Capacity
Padestrian Impedance Factor

Cap. Ad3j. factor due to Impeding mvmni
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

part 3 - 8Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor 0.99
Maj. L, Min T Adj. Imp Factor. 0.99

Cap. Adj. factor due to Impeding mvmnt 0.98
Movement Capacity

Results for Two-stage process:
a
¥
cCt

Worksheet B8-Shared Lane Calculations

Movement 7 B8

10

395
952
1.00

0.99
941

941

i2

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

40
841
952

12
889

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Moveaement 7 8

C sep

Volume

Delay

Q sep

Q sep +1

round {(Qsep +1)
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40
9.0
0.10
1.10

12

989
12
8.7
0.03
1.03



n max 1

C sh 952
SUM C sep 1223
n 2

C act 1223

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

Movement 1 4 7 8 9 10 131 12
Lane Config LT LR

v (vph) 16 52

C(m) (wvph) 1418 1223

v/c 0.01 0.04

95% queue length 0.03 0.13
Control Delay 1.6 8.8

LOS F A
Approach Dalay 8.9
Approach LOS F-

Worksheet 1l-Shared Major LT Impedance and Delay

Movement. 2 Movement 5
ploi) 0.99 1.00
v(il}, Volume for stream 2 or 5 139
v(i2), Volume for stream 3 or 6 0
3(il), Saturation flow rate for stream 2 or 5 1800
s(i2), Saturation flow rate for stream 3 or 6 1700
P* {0}) 0.99
d{M,LT), Delay for stream 1 or 4 7.6
N, Number of major street through lanes 1
d{rank,l) Delay for stream 2 or 5 0.1
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ANALISIS DE CAPACIDAD
INTERSECCION PR-181 Y PR-189

6:45-7:45AM

CONDICION EXISTENTE

-328 -



HCS2000: Signalired Intersections Release 4.1c

Analyst: Marcos Bandas Acosta Inter.: PR-181 y PR-189
Agency: Traffic Engineer Consultant Area Type: CBD or Similar
Date: 31/01/2005 Jurisd: Gurabo, PR
Period: 6:45 - 7:45 a m Year : 2005

Project ID: Proyecto Palacios de Gurabo - Condicidn Existente
E/W 8t: PR-189 N/S St: PR-181

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbound |  Northbound | Southbound |
! L T R | L T R I L T R | L T R |
] [ 1 I |
No. Lanas | 0 2 0 | 0 2 0 1 1 1 1 | 0 2 0 i
LGConfig i LTR | DeflL. TR | L T R | LTR |
Volume 135 105 136 |681 170 40 1148 261 474 |55 541 31 |
Lane Width | 12.0 [12.0 12.0 1]12.0 12.0 12.0 | 12.0 |
RTOR Vol | 10 | 10 ! 40 | 10 |
Duration 1.00 " Area Type: CBD or Similar
__8ignal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Peds | Pads
WB Left A A | SB Left A
Thru A A | Thru A
Right A A l Right A
Peds | Pads
NB Right F.\ A | EB Right
SB Right | WB Right
Green 25.0 25.0 25.0 45.0
Yellow 3.0 3.0 ¢.0 4.0
All Red 0.0 0.0 ¢.0 0.0
Cycle Length: 130.0 secs
Intersection Performance Summary
Appr/ Lane Ad3j Sat Ratios Lane Group  Approach
Lane Group Flow Rate
Grp Capacity (=) v/c a/C Delay LOS Delay LOS
Eastbound
LTR 448 2329 0.71 0.19 54.7 D 54.7 D
Westbound
DafL 351 1300 2.05 0.19 1947 F
TR 540 1665 0.54 0.41 30.3 c 1395 F
Northbound
L 312 1624 0.72 0.19 57.3 E
T 329 1710 1.00 0.18 148.6 F 66.5 E
R 306 1454 0.53 0.62 14.3 B
Scouthbound
LTR 1114 3217 0.70 0.35 38.6 D 38.6 D

Intersection Delay = 487.0 {sec/veh)} Intersection LOS = F
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HCS82000: Signalized Intersections Release 4.lc

Phone:
E-Mail:

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:
Intersection:

Area Type:
Jurisdiction:
Analysis Year:

Fax:

OPERATIONAL ANALYSIS

Marcos Bandas Acosta
Traffic Engineer Consultant
31/01/2005

6:45 - 7:45 a m

PR-181 y PR-189

CBD or Similar

Gurabo, PR

2005

Project ID: Proyecto Palacios de Gurabo - Condicidn Existente

East/West Streaet:PR-189

North/South Street: PR-181

VOLUME DATA

| Eastbound ] Westbound |  Northbound | Scouthbound |

| L T R | L T R | L T R | L T R |

| | | | 1
Volume 135 105 136 [681 170 40 1148 261 474 |55 541 31 1
% Heavy Veh|O 0 0 |0 0 0 10 0 o] 10 0 0 |
PHF {0.73 0.88 0.83 (0.95 0.71 0.59 |0.66 0.80 0.91 {0.69 0.81 0.86 |
PK 15 Vol |12 30 41 180 60 17 156 82 130 (20 168 95 |
Hi Ln Vol | ] | { |
% Grade | 0 | 0 | 0 { 0 {
Ideal Sat | 1900 11900 1500 11900 1900 1900 | 1900 t
ParkExist X X I | |
NumPark 120 120 | f |
No. Lanes | 0 2 0 | Q 2 0 ] 1 1 1 f 0 2 0 |
LGConfig 1 LTR | DeflL TR | L T R | LTR |
Lane Width | 12.0 112.0 12.0 112.0 12.0 12.0 | 12.0 }
RTOR Vol | 10 i 10 | 40 ] 10 |
aAdj Flow t 320 1720 291 [224 328 476 | 776 |
%$InSharedLn| ] [ ] |
Prop LTs | 0.150 {1.000 0,000 | 0.000 ] 0.103 i
Prop RTs | 0.475 i 0.175 | 0.000 1.000 | 0.031 |
Peds Bikes| 0 | 0 | G | 0 |
Buses ] 0 Y 0 |0 0 0 | o] ]
$InProtPhase | 12.0 | | !
Duration 1.00 Area Type: CBD or Similar

OPERATING PARAMETERS

{  Eastbound | Westbound |  Northbound |  Southbound ]

] L T R | L T R I L T R | L T R 1

| | ] [ |
Init Unmet | 0.0 |10.0 0.9 ic.0 0.0 0.0 | 0.0 ]
Arriv. Typel 3 13 3 13 3 3 [ 3 |
Unit Ext. | 3.0 13.0 3.0 13.0 3.0 3.0 | 3.0 {
I Factor | 1.00¢0 | 1.000 { 1.000 | 1.000 {
Lost Time | 2.0 12.0 2.0 2.0 2.0 2.0 | 2.0 {
Ext of g | 2.0 12.0 2.0 fe.0 2.0 2.0 | 2.0 ]
Ped Min g | 15.7 | 12.2 i 15.2 | 12.2 ]

-330-



PHASE DATA

Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right a I Right A
Peds | Peds
WB Left A A | 8B left A
Thru A A | Thru A
Right A A ! Right A
Peds | Peds
NB Right A A | EB Right
|
SB Right | WB Right
[
|
Green 25.0 25.0 25.0 45.0
Yellow 3.0 3.0 0.0 4.0
All Rad D.0 0.0 0.0 0.0

Cycle Length: 130.0 secs

VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET
Volume Adijustment
| Eastbound | Westbound | Noxrthbound !  Southbound
I L T R [ L T R | L T R ! L T R
| | | t
Volume, V |35 105 136 [681 170 40 1148 261 474 {55 541 31

|
|
|
!
PHF 10.73 0.88 0.83 |0.95 0.71 0.59 10.66 0.80 0.91 10.69 0.81 0.86 |
Ady flow 148 120 152 720 240 51 1224 328 476 80 672 24 |
No. Lanes | 0 2 ¢} | 0 2 0 | 1 1 1 t 0 2 ") |
Lane greoup | LTR | Defl, TR | L T R | LTR |
adj flow | 320 | 720 291 1224 328 476 | 776 |
Prop LTs ! 0.150 11.000 0.000 | 0,000 i 0.103 |
Prop RTs i 0.475 l D.175 | 0.000 1.000 | 0.031 |

Saturation Flow Rate (see Exhibit 16-7 to determine the adjustment factors)

Eastbound Wastbound Northbound Southbound
LG LTR DefL. TR L T R LTR
S0 1800 1900 1900 1900 1900 1900 1900
Lanes 0 2 0 0 2 0 1 1 1 0 2 0
fw 1.000 1.000 1.000 1.000 1.000 1,000 1.000
£fBv 1.000 1.000 1.000 1.000 1.000 1,000 1.000
£G 1.000 1.000 1.000 1.000 1.000 1.000 1.000
fP 0.900 0.800 1.000 1.000 1.000 1.000 1.000
fBBR 1.000 1.000 1.000 1.000 1.000 1.000 1.000
£a Q.90 0.90 0.90 0.90 0.90 0.90 0.9%0
fLU 0.95 1.00 1.00 1.00 1.00 11.00 0.95
fRT 0.929 0.974 1.000 0.850 0.995
fLT 0.858 0.950 1.000 0.950 1.000 0.995
Sec. 0.342
fLpb 1.000 1.000 1.000 1.000 1.000 1.000
fRpb 1.000 1.000 1.000 21.000 1.000
s 2329 1300 1665 1624 1710 1454 3217
Sec. 468
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CAPACITY AND LOS WORKSHEET
Capacity Analysis and Lane Group Capacity
Adj Adj Sat Flow Green --lLane Group--
Appr/ Lane Flow Rate Flow Rate Ratio Ratio Capacity v/c
Myvmt Group (v) (s) (v/s) {(g/C) (c) Ratio

Eastbound
Prot
Perm
Left
Prot
Perm
Thru LTR 320 2329 0.14 0.19 448 0.71
Right
Westbound
Prot 250 1300 # 0.19 0.192 250 1.00
Perm 470 468 # 1.00 0.215 101 4.65
Left Defl 720 0.19 351 2.05
Prot
Perm
Thru TR 291 1665 0.17 D.41 540 0.54
Right
Northbound
Prot
Perm
Left L 224 1624 0.14 0.19 312 0.72
Prot
Perm
Thru T 328 1710 # 0.19 0.19 329 1.00
Right R 476 1454 0.33 0.62 906 0.53
Southbound
Prot
Perm
Left
Prot
Perm
Thru LTR 776 3217 # 0.24 0.35 1114 0.70
Right

It
-

Sum of flow ratios for critical lane groups, Yc = Sum {v/s) .63
Total lost time per cycle, L = 7.00 sec

Critical flow rate to capacity ratio, Xe = (Y¥c) (C) / (C-1)

1}
[

.72

Control Delay and LOS Determination

Appr/ Ratios Unf Prog Lane Incremental Res Lane Group Approach

Lane Del Adj Grp Factor Deal Del
Grp v/c g/C di Fact Cap k dz2 d3 Delay LOS Delay LOS
Eastbound

LTR 0.71 0.19 459.2 1.000 448 0.28 5.5 0.0 54.7 D 54.7 D

Westbound
DefL 2.05 0.19 45.1 1.000 351 0.50 1902 0.0 1547 B
TR 0.54 ©.41 29.2 1.000 540 0.14 1.1 0.0 30.3 Cc 1395 13

Northbound
L 0.72 0.19%9 49.2 1.0060 312 0.28 8.1 0.0 57.3 E
T 1.00 0.19 52.5 1.000 329 0.50 96.2 0.0 148.6 F 66.5 E

R 0.53 0.82 13.7 1.000 908 0.13 0.6 .0 14.3 B
Southbound

ITR 0.70 0.35 36.6 1.000 1114 0.26 1.9 0.0 38.6 D 38.6 D

Intersection delay = 487.0 (sec/veh) Intersection LOS = F
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SUPPLEMENTAL PERMITTED LT WORKSHEET

for exclusive lafts

Input

EB WB NB SB
Cycle length, C 130.0 sac
Total actual green time for LT lane group, G (s) 53.0
Effective permitted green time for LT lane group, g(s) 28.0
Opposing effective green time, go (s) 25.0
Number of lanes in LT lane group, N 1
Number of lanes in opposing approach, No 2
Adjusted LT flow rate, VLT (veh/h) 720
Proportion of LT in LT lane group, PLT 1.000
Proportion of LT in opposing flow, PLTo 0.15
Adjusted opposing flow rate, Vo {veh/h) 320
Lost time for LT lane group, tL 3.00
Computation
LT volume per cyecle, LTC=VLTC/3600 26.00
Opposing lane util. factor, fLUo 1.00 0¢.85 0.95 1.00
Opposing flow, Volc=VoC/[3600{Nc)fLUo] (veh/ln/cyc) 6.08
gt=Glexp{(- a * (LTC ** b))]1-tl, gf<=g 0.0
Opposing platoon ratioc, Rpo (refer Exhibit 16-11) 1.00
Opposing Queue Ratio, qro=Max[l1-Rpo(go/C),0] 0.81
agq, (see Exhibit C16-4,5,6,7,8) 10.84
gu=g-gq if gq>=gf, or = g-gf if gg<gf 17.16
n=Max (gg-gf) /2, 0) 5.42
PTHo=1-PLTo 0.85
PL*=PLT[1+(N-1)g/ (gf+gu/EL1+4.24)] 1.00
ELl (refer to Exhibit C16-3) 1.79
EL2=Max ({1-Ptho*+*n)/Plto, 1.0) 3.90
fmin=2 (1+PL) /g or fmin=2(1+Pl)}/g 0.14
gdiff=max (ggq-gf,0) 10.84
fm=[gf/gl+[gu/gl/[1+PL{EL1-1)], {(min=fmin;max=1.00) 0.34

flt=fm=[gf/gl+lgqu/gl/[1+PL(EL1-1) ]+{gdiff/gl/[1+PL(EL2-1) ], {fmin<=fm<=1.00)
or flt=[fm+0.91(N-1)]/N+**
Left-turn adjustment, fLT 0.342

For special case of single-lane approach opposed by multilane approach,

see text.

* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

¥+ For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For spacial case of multilane approach opposed by single-lane approach

or when gf>gqg, see text.

SUPPLEMENTAL PERMITTED LT WORKSHEET
for shared lefts

Input
EB WR NB SB
Cycle length, C 130.0 sec
Total actual green time for LT lane group, G (s) 25.0
Effective permitted green time for LT lane group, g(s} 25.0
Opposing effective green time, go (s} 53.0
Number of lanes in LT lana group, N 2
Number of lanes in opposing approach, No 2
Adjusted LT flow rate, VLT (veh/h) 48
Proportion of LT in LT lane group, PLT 0.150 0.000 0.000 0.103
Proportion of LT in opposing flow, PLTo Q.00
Adjusted opposing flow rate, Vo {veh/h) 291
Lost time for LT lane group, tL 3.00
Computation
LT volume per cycle, LTC=VLTC/3600 1.73
Opposing lane util. factor, fLUo 1.00 0.95 0.95 1.00
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Opposing flow, Volc=VoC/{3600 (No){fLUo] (veh/ln/cyc) 5.25
gf=G[exp{- a * (LTC ** b))]-tl, gf<=g 3.8
Opposing platoon ratic, Rpo (refer Exhibit 16-11) 1.00
Opposing Queue Ratio, gro=Max[1l-Rpo{gc/C),0] 0.59
gq, (see Exhibit C16-4,5,6,7,8) 0.00
gu=g-gq if gg>=gf, or = g-gf if gg<gf 21.24
n=Max {(gg-g£f) /2,0) 0.00
PTHo=1-PLTo 1.00
PL*=PLT[1+(N-1)g/ (gf+gu/EL1+4.24)] 0.34
ELl (refer to Exhibit Cl6~3) 1.86
EL2=Max ({1-Ptho**n) /Plto, 1.0)

fmin=2 {1+PL) /g or fmin=2(1+Pl)/g 0.11
gdiff=max (gg-gf,0) 0.00
fm=[gf/gl+{gu/g]l /[1+PL(EL1-1)], (min=fmin;max=1.h00) 0.81

flt=fm=[gf/gl+[gu/g]/[1+PL(EL1-1) 1+[gdiff/g]/{1+PL{EL2-1} 1, {fmin<=fm<=1.00)
or £lt=[fm+0,91 (N-1) ] /N*¥*
Left-turn adjustment, fLT 0.858

For special case of single-~lane approach opposed by multilane approach,

see text.

* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

*% For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

or when gf>gg, see text.

SUPPLEMENTAL PEDESTRIAN-BICYCLE EFFECTS WORKSHEET
Parmitted Left Turns

EB WB NB SB
Effective pedestrian green time, gp {s)
Conflicting pedestrian volume, Vped (p/h)
Pedestrian flow rate, Vpedg (p/h)
OCCpedg
Oppesing queus clearing green, ggq (s)
Eff. ped. green consumed by opp. veh. gueue, gg/gp
OCCpedu
Opposing flow rate, Vo {veh/h)
OCCr
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApbT
Proportion of left turns, PLT
Proportion of left turns using protected phase, PLTA
Left-turn adjustment, fLpb
Parmitted Right Turns
Effective pedestrian green time, gp (s)
Conflicting pedestrian volume, Vped (p/h)
Conflicting bicycle volume, Vbic (bicycles/h)
Vpedg
OCCpedyg
Effective green, g (s)
Vbicg
OCChicg
OCCr
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApbT
Proporticon right-turns, PRT
Proportion right-turns using protected phase, PRTA
Right turn adjustment, fRpb
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SUPPLEMENTAL UNIFORM DELAY WORKSHEET

EBLT WBLT NBLT SBLT

Cycle length, C 130.0 sec
Adj. LT vol from Vol Adjustment Worksheet, v 720
v/c ratio from Capacity Worksheet, X 2.05
Protected phase effective green interval, g (s) 25.0
Opposing queue effective green interval, gq 10.84
Unopposed green interval, gu 17.16
Red time r=(C-g-gq-gu) 77.0
Arrival rate, ga=v/ (3600 (max{X,1.01))} 0.10
Protected ph. departure rate, Sp=s/3600 0.361
Permitted ph. departure rate, 8s=s(gqt+gu)/{(gu*3600) 0.21
XPerm 0.75
XFrot 1.10
Case 2
Queue at beginning of green arrow, Qa 7.51
Queue at beginning of unsaturated green, Qu 5.70
Residual gqueue, Qr 0.92
Uniform Delay, dl 45.1
o DELAY/LOS WORKSHEET WITH INITIAL QUEUE

Initial Dur. Uniform Delay Initial Final Initial Lane
Appr/ Unmet Unmet Queue Unmat Queue Group
Lane Demand Demand Unadj. Ad). Param. Deamand Delay Delay
Group Q wveh t hrs. ds dl sec u Q veh d3 sec d sec
Eastbound
Westbound
Northbound
Southbound

Intersection Delay 487.0 sec/veh Intersection 1LOS F

BACK OF QUEUE WORKSHEET
Eastbound Westbound Northbound Southbound

LaneGroup | LTR |Defl, TR IL T R | LR }
Init Queue | 0.0 16.0 0.0 (0.0 0.0 0.0 | 0.0 |
Flow Rate | 168 1720 291 |224 328 476 | 408 |
So | 1900 11800 1500 11900 1900 1900 | 1900 !
No.Lanes 10 2 0 [0 2 0 |1 1 1 10 2 Q |
SL ] 1225 11300 1665 {1624 1710 1454 | 1693 |
ILnCapacity | 235 1351 540 |312 329 806 | 586 |
Flow Ratio | 0.14 }0.55 0.17 10.14 0.19 ©0.33 | 0.24 |
v/c Ratioc | 0.71 |2.05 0.54 10.72 1.00 0.53 | 0.70 ]
Grn Ratio | 0.19 10.19 0.41 10.19 0.15 0.62 | 0.35 |
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I Factor |
AT or PVG !
Pltn Ratioc |
PF2 f
Q1 I
kB I
Q2 {
Q Average |
Q Spacing |
Q Storage |
Q S Ratio |
70th Percent
£B% i
BOQ |
Q8Ratio |
85th Percentile
£B% |
BOQ i
QSRatio |
90th Percentile
£B% !
BOQ |
QSRatio |
95th Percentile
fB% ]
BOQ |
QSRatio i
98th Percentile
fB% |
BOQ I
RSRatio |

ile

a4 ouw -
nm'g @ N'T UTOO

o

0.
.8

]

Output:

1.7
i1.1
0.9

Qutput:

i.9
12.6
1.0

Cutput:

2.3
15.1
1.3

[+]
=3

E
=3

! 1.000 ! 1.000
|3 3 13 3
11.00 1.00 |1.00 1.00
i1.00 1.00 11.00 1.00
|126.0 6.9 17.6 11.8
10.6 0.7 0.4 0.4
1185.6 0.8 | 1.1
|211.6 T.7 | B.6
125.0 25.0 125.0 25.0
1300 300 1100 500
[17.6 0.6 2.2 1.0
11.1 1.2 1.2 1.2
1232.9 g.1 | 10.2
]19.4 0.8 2.6 1.2
11.3 1.5 11.5 1.5
1275.2 11.8 | 13.2
122.9 1.0 /3.3 1.5
11.4 1.7 }11.7 1.5
[296.3 12.9 | 14.3
{24.7 1.1 13.6 1.6
1.5 1.9 11.9 1.7
1317.5 14.6 16.2
[26.5 1.2 4.0 1.7
1.7 2.3 2.2 1.9
|359.8 17.4 | 19.1
130.0 1.5 14.8 1.8

WwomoQ
[l =]

CUNNEDOQMERFW
L oOWme - . e

;o

1.000

1.00
1.00
12.7
0.6

25.0
300
1.2

1.

14.

16.

21.

22.

25.

28.

ERROR MESSAGES

No errors to report.
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ANALISIS DE CAPACIDAD
INTERSECCION PR-181 Y PR-189

3:15-415P M

CONDICION EXISTENTE
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HCS2000: Signalized Intersections Release 4.lc

Phone: Fax:
E-Mail:
OPERATIONAT AMALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 31/01/2005

Analysis Time Period: 3:15 - 4:15 pm
Intersection: PR-181 Y PR-189

Araa Type: CBD or Similar
Jurisdiction: Gurabo, PR

Analysis Year:
Project ID: Proyecto Palacios de Gurabo - Condicidén Existente
East/West Street North/South Street
PR-189% PR-181

VOLUME DATA

| Eastbound | Westbound { Northbound | Southbound |

| L T R | L T R | L T R | L T R I

] | | [ |
Volume {117 195 116 1434 111 32 IEES 504 135 149 426 73 |
% Heavy Vehi{O 0 ¢} 10 [¢] D 10 o] 0 G 0 0 |
PHF 10.86 0.76 0.94 (0.88 0.71 0.80 j0.58 0.95 0.58 |0.77 G.85 0.63 |
PK 15 vol |34 64 31 |124 39 10 158 133 58 |16 126 29 |
Hi Ln Vol | | | | |
% Grade | 4] | 0 i 0 | 0 |
Ideal Sat | 1900 11900 1900 11900 1900 1900 | 1900 !
ParkExist [X I X | t
NumPark 120 |20 | | |
No. Lanes | 0 2 0 | 0 2 0 | 1 1 1 | 0 2 0 |
LGConfig | LTR | DeflL TR | L T R | LTR i
Lane Width | 12.0 112.0 12.0 [12.0 12.0 12.0 | 12.0 }
RTOR Vol f 10 ] 10 | 40 | 10 |
Ad3 Flow i 505 496 183 {232 532 163 | 668 |
$InSharedLn| i | | !
Prop LTs | 0.269 12.000 0.000 | 0.000 | 0.096 t
Prop RTs | 0.224 | 0.148 | 0.000 1.000 | 0.150 |
Peds Bikes| 0 | 0 1 0 | o] ]
Buses t o 10 0 10 0 0 | 0 ]
%InFProtPhase | 12.0 i | |
Duration 1.00 Araea Type: CBD or Similar

OQPERATING PARAMETERS

] Eastbound | Westbound | Northbound ! Southbound |

{ L T R | L T R | L T R | L T R |

| | | I |
Init Unmet | 0.0 {¢.0 0.0 16.0 ©€.0 0.0 | 0.0 |
Arriv. Typel 3 [3 3 13 3 3 { 3 |
Unit Ext. i 3.0 13.0 3.0 [3.0 3.0 3.0 3.0 |
1 Factor ! 1.000 | 1.000 | 1.000 | 1.000 |
Lost Time | 2.0 2.0 2.0 12.0 2.0 2.0 | 2.0 t
Ext of g | 2.0 2.0 2.0 2.0 2.0 2.0 | 2.0 |
Ped Min g | 15.7 | 12,2 | 15.2 | 12.2 |
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PHASE DATA

Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru a | Thru A
Right A | Right A
Peds J Pads
WE Laft A A | 8B Left A
Thru A A t Thru A
Right A A | Right A
Peds | Pads
NB Right A A | EB Right
I
SB Right | WB Right
|
|
Green 25.0 25.0 25.0 45.0
Yelliow 3.0 3.0 0.0 4.0
All Red 0.0 0.0 0.0 0.0

Cycle Length: 130.0 secs

VOLUME ADJUSTMENT AND SATURATICN FLOW WORKSHEET
Volume Adjustment
| Eastbound | Westbound | Noxrthbound |
| L T R | L T R 1 L T R ] L T R
( { ! i
Volume, V [117 195 116 434 111 32 1135 504 135 {49 426 73

Scouthbound

i
i
|
|
PHF l0.86 0.76 0.94 [0.88 0.71 0.80 [0.58 0.95 0.58 j0.77 0.85 0.63 |
Adjy flow 1136 256 113 |496 156 27 1232 532 163 |64 504 100 |
No. Lanes | 0 2 0 | 0 2 0 | 1 1 1 ! 0 2 0 ]
Lane group | LTR | DaefL. TR | I T R | LTR |
Adj flow i 505 1496 183 1232 532 163 | 668 |
Prop LTs | 0.269 11.000 0.000 | 0.000 | 0.096 |
Prop RTs | 0.224 | 0.148 ] ¢.000 1.000 | 0.150 |

Saturation Flow Rate (see Exhibit 16-7 to determine the adjustment factors)

Eastbound Westhound Northbound Southbound
LG LTR DeflL. TR L T R LTR
So 1900 1900 1900 1900 19800 1900 1900
Lanes 0 2 0 2 0 1 1 1 0 2 0
W 1.000 1.000 1.000 1.000 1.000 1.000 1.000
£fHV 1.000 1.000 1.000 1.000 1.000 1.000 1.000
£G 1.000 1.000 1.000 1.000 1.000 1.000 1.000
£P 0.900 0.800 1.000 1.000 1.000 1.000 1.000
£BB 1.000 1.000 1.000 1.000 1.000 1.000 1.000
£a 0.80 0.%0 0.90 0.9¢ 0.90 0.90 0.90
fLU 0.95 1.00 1.00 1.00 1.00 1.00 0.95
£RT D.96¢6 0.978 1.000 0.850 0.978
LT 0.809 0.950 1.000 0.950 1.000 0.995
Sec. 0.163
fLpb 1.000 1.000 1.000 1.000 1.000 1.000
£Rpb 1.000 1.000 1.000 1.Q00 1.000
S 2285 1300 1872 1624 1710 1454 3161
Sec. 224
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CAPACITY AND LOS WORKSHEET

Capacity Analysis and Lane Group Capacity
Ad7 Adj Sat Flow Green --lane Group--

Appr/ Lane Flow Rate Flow Rate Ratio Ratio Capacity v/a
Mvmt  Group (v) {=) (v/3) {g/C) {c) Ratio

Eastbound
Prot
Perm
Left
Prot
Perm
Thru LTR 505 2285 0.22 0.19 439 1.15
Right
Westbound
Prot 250 1300 # 0.19 0.192 250 1.00
Parm 246 224 # 1.10 0.215 55 4.47
Left DefL 496 Q.19 305 1.63
Prot
Perm
Thru TR 183 1672 0.11 0.41 448 0.41
Right
Northbound
Prot
Perm
Left L 232 1624 0.14 0.19 312 0.74
Prot
Perm
Thru T 532 1710 # 0.31 0.19 329 1.62
Right R 163 1454 .11 0.62 906 0.18
Southbound
Prot
Perm
Left
Prot
Perm
Thru LTR 668 3161 # 0.21 0.35 1094 0.61
Right

1
i

Sum of flow ratios for critical lane groups, Yc = Sum (v/s3) .81
Total lost time par cycle, L = 7.00 Bsec

Critical flow rate to capacity ratio, Xc = (¥o) (C)/(C-L)

I
=

.92

Control Delay and LOCS Determination

Appr/ Ratios Unf Prog Lane Ipncremental Res Lane Group Approach

Lane Del Adj Grp Factor Del Del
Grp v/c g/C d1 Fact Cap k dz d3 Delay LOS Delay LOS
Eastbound

LTR 1.15 ¢.1% 52.5 1.000 439 0.50 299.0 0.0 351.5 F 351.5 F

Westbound
Defl, 1.63 0.19%9 37. .000 305 0.50 1142 1180 F
TR 0.41 0.41 27.4 1.000 448 0.11 ¢.6 0.0 28.0 C 869.7 F

o
.
(=)
o

Northbound

L 0.74 0.19 4%.5 1.000 312 0.30 9.8 0.0 59.3 E

T 1.62 0.19 52.5 1.000 329 0.50 1124 0.0 1177 F 692.3 F
R 0.18 0.62 10.4 1.000 906 0.11 0.1 0.0 10.5 B

Southbound

LTR 0.61 0.35 35.2 1.000 1094 0.20 i.0 0.0 36.2 D 36.2 D
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Intersection delay = 516.0 {(sec/veh) Intersection LOS = F

SUPPLEMENTAL PERMITTED LT WORKSHEET

for exclusive lefts

Input
EB WB NB 8B
Cycle length, C 130.0 sec
Total actual green time for LT lane group, G (s) 53.0
Effective permitted green time for LT lane group, g(s) 28.0
Opposing effective green time, go (s) 25.0
Number of lanes in LT lane group, N i
Number of lanes in opposing approach, No 2
Adjusted LT flow rate, VLT (veh/h) 496
Proportion of LT in LT lane group, PLT 1.000
Proportion of LT in opposing flow, PLTo 0.27
Adjusted opposing flow rate, Vo (veh/h) 505
Lost time for LT lane group, tL 3.00
Computation
LT volume per cycle, LTC=VLTC/3600 17.91
Opposing lane util. factor, £fLUc 1.00 95 0.35 1.00

()
=g

Opposing flow, Volc=VoC/[3600(No)fLUs]l (veh/ln/cyc)
gf=Glexp{- a * (LTC ** b))]-tl, gf<=g

Opposing platoon ratio, Rpo (refer Exhibit 16-11)
Opposing Queue Ratio, gro=Max[l-Rpo{(go/C),0]

gq, (see Exhibit Cl16-4,5,6,7,8)

gu=g-gq if gg>=gf, or = g-gf if gg<gf

n=Max (gg-gf) /2,0)

PTHo=1-PLToc

PL*=PLT[1+ (N-1) g/ (gE+gqu/EL1+4.24) ]

ELl1 (refer to Exhibit Cl6-3)

EL2=Max ((1-Ptho**n) /Pito, 1.0)

fmin=2 (1+PL) /g or fmin=2{1+P1}/g

gdiff=max (gg-gf,6 0)

fm=[gf/gl+[gu/g)}/[1+PL{EL1-1)], (min~fmin;max=1.00) 0.16
flt=fm=[gf/gl+[gu/gl/[1+PL(EL1-1) ]+[gdiff/g]/[1+PL(EL2-1) ], (fmin<=fm<=1,00)
or flt=[fm+0.91 (N-1)]/N**

Left-turn adjustment, fLT 0.163

ol o]
[ =]

8.19

(= B I
o Wwo

OCWNHOWYLWOLKOKFOWYWO
= [+ 1]
> =

—
[+«
L
=
©

For gpecial case of single-lane approach opposed by multilane approach,

sea text.

* Tf Pl>=1 for shared left-turn lanes with N>1l, then assume de-facto
left-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane apprcach opposed by single-lane approach

or whan gf>gg, see text.

SUPPLEMENTAL PERMITTED LT WORKSHEET

for shared lefts

Input
EB WB NB SB
Cycle length, C 130.0 sec
Total actual green time for LT lane group, G (s) 25.0
Effective permitted green time for LT lane group, g{s) 25.0
COpposing effaective green time, go (s) 53.0
Number of lanes in LT lane group, N 2
Number of lanes in coppesing approach, No 2
Adjusted LT flow rate, VLT (wveh/h) 136
Proportion of LT in LT lane group, PLT 0.269 0.000 0.000 0.096
Proportion of LT in opposing flow, PLTo 0.00
Adjusted opposing flow rate, Vo (veh/h) 183
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Lost time for LT lane group, tL 3.00
Computation

LT volume per cycle, LTC=VLTC/3600 4.91
Opposing lane util. factor, fLUo 1.00 0.85 0.85 1.
Opposing flow, Volc=VoC/[3600 (No)fLUec]l (veh/ln/cyc) 3.30
gf=G[exp(- a * (LTC ** b))}]-tl, gf<=g 0.0
Opposing platoon ratio, Rpo (refer Exhibit 16-11) 1.00
Opposing Queue Ratio, gro=Max[l-Rpo (ge/C),0] 0.59
gq, (see Exhibit C16-4,5,6,7,8) 0.00
gu=g-gq if gg»=gf, or = g-gf if gg<gf 25.00
n=Max {gg-gf) /2,0) 0.00
PTHo=1-PLTo 1.00
PL*=PLT{i+ (N-1)g/ {(gf+gu/EL1+4.24)] 0.62
ELl (refer to Exhibit C16-3) 1.67
EL2=Max ( (1-Ptho**n) /Plto, 1.0)

fmin=2 (14+PL) /g or f£fmin=2(l+Pl}/g 0.13
gdiff=max (gg—gf,0) 0.00
fo=[gf/gl+{gu/g]l /[1+PL{(EL1-1)], (min=fmin;max=1.00} 0.71

flt=fm=[gf/gl+[gu/gl/[1+PL(EL1-1) ]+{gdiff/gl/[1+PL(EL2~1) ], (fmin<=£fm<=1.00)
or flt=[fm+0.91 (N-1)]/N**
Left-turn adjustment, f£LT 0.809

For special case of single-lane approach opposed by multilane approach,

see text.
* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

00

** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach
or when gf>ggq, see text.

SUPPLEMENTAL PEDESTRIAN-BICICLE EFFECTS WORKSHEET

Permitted Left Turns

EB WB NB 5B
Effactive pedestrian green time, gp (s}
Conflicting pedestrian volume, Vped (p/h)
Pedestrian flow rate, Vpedg (p/h)
OCCpedg
Opposing gueue clearing green, gq (s)
Eff. ped. green consumed by opp. veh. queue, gg/gp
OCCpedu
Opposing flow rate, Vo {veh/h)
OCCr
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApbT
Proportion of left turns, PLT

Proportion of left turns using protected phase, PLTA
Left-turn adjustment, flLpb

Permitted Right Turns

Effective pedestrian green time, gp (8)
Conflicting pedestrian volume, Vped (p/h}
Conflicting bicycle volume, Vbic (bicycles/h)
Vpedg

CCCpedg

Effective green, g (s)

Vbicg

OCCbicg

QCCr

Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn

ApbT

Proportion right-turns, PRT
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Proportion right~turns using protected phase, PRTA

Right turn adjustment, fRpb

SUPPLEMENTAL UNIFORM DELAY WORKSHEET

EBLT WBLT NBLT SBLT

Cycle length, C 130.0 sec

Adj. LT wvol from Vol Adjustment Worksheet, v 496
v/c ratio from Capacity Worksheet, X 1.63
Protected phase effective green interval, g (s) 25.0
Opposing queue affective green interval, ggq 18.19
Unopposed green interval, gu 9.81
Rad time r=(C-g-gg-gu) 77.0

Arrival rate, ga=v/(3600(max[X,1.0])) 0.08

Protected ph. daeparture rate, Sp=s/3600 0.361
Permitted ph. departure rate, Ss=s(gg+gu)/{gu*3600) 0.18
XPerm 1.36
XProt 0.96
Casge 3

Queue at beginning of green arrow, Qa 7.15
Queue at beginning of unsgsaturated green, Qu 1.54
Residual queune, QOr 0.63
Uniform Delay, dl 37.9

DELAY/LOS WORKSHEET WITH INITIAL QUEUE

Initial Dur. Uniform Delay Initial Final Initial Lane
Appr/ Unmet  Unmet Cuaue  Unmet Queuea Group
Lane Demand Demand Unadj. Adj. Param. Demand Delay Delay
Group Q wveh t hrs. ds dl sec u Q wveh d3 sec d sac
Eastbound
Westbound
Northbound
Southbound
Intersection Delay 516.0 sec/veh Intersection LOS F
BACK OF QUEUE WORKSHEET
Eastbound Westbound Northbound Southbound
LaneGroup | LTR |Defl, TR 1L T R | LTR !
Init Queue | 0.0 |6.0 0.0 |0.0 0.0 0.0 | 0.0 |
Flow Rate | 265 1496 183 |232 532 163 | 351 i
So | 1900 (1800 1500 1900 1900 190G0 | 1900 |
No.Lanes [0 2 0 |0 2 0 i1 1 1 10 2 0 |
SL i 1202 11300 1672 11624 1710 1454 | 1663 !
LnCapacity | 231 |305 448 |312 329 906 | 575 |
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Flow Ratio |
v/c Ratio |
Grn Ratio |
I Facter I
AT or PVG |
Pltn Ratio |
PF2 |
c1 |
kB |
Q2 |
Q Average |
Q Spacing |
Q Storage |
Q S Ratioc |
70th Percentile
£B% |
BOQ |
QSRatio |
85th Percentile
£B% |
BOQ |
QSRatio )
90th Percentile
£B% |
BOQ i
QSRatio |
95th Percentile
£B% |
BOQ i
QSRatio |
98th Percentile
fB% |
BOO |
QSRatio I

.22
.15
.19
.000
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ANALISIS DE CAPACIDAD
INT. PR-9945 Y ACCESO LOMAS DEL SOL

7:15-8:15A M

CONDICION FUTURA RUTAS 1Y 2
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HCS2000: Unsignalized Intersections Release 4.1c

THWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 24/03/2005

Analysis Time Period:

7:15-8:15 a m

Intersection: PR-9845 y Lomas del Sol
Jurisdiction: Gurabo, PR
Units: U. 8. Customary
Analysis Year: Futura
Project ID: Proyecto Palacios de Gurabo - Condicdn Futura
Fast/West Street: PR-9945
North/Socuth Street: Acceso Lomas del Sol
Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 0 501 175 43
Paak-Hour Factor, PHF 0.92 1.00 0.99 0.98
Hourly Flow Rate, HFR 0 501 175 43
Percent Heavy Vehicles 0 - -= -- -
Median Type Undivided
RT Channelized? No
Lanes 0 1 1 1
Configuration LT T R
Upstream Signal? No No
Minor Street: Approach Morthbound Southbound
Movement 7 8 9 | 10 11 12
L T R I L T R
Volume 130 0
Peak Hour Factor, PHF 0.98 g.93
Hourly Flow Rate, HFR 131 0
Pexrcent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? Yes
Storage 10
RT Channelized?
Lanes ¢} 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | | LR
v {vph) 0 131
C(m) (vph) 1364
v/e 0.00
95% queue length 0.00
Control Delay 7.6 10.9
LOS A
Approach Delay 10.9
Approach LOS B
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ANALISIS DE CAPACIDAD
INT. PR-9945 Y ACCESO LOMAS DEL SOL

3:15-4:15PM

CONDICION FUTURA RUTAS 1Y 2
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTRCL SUMMARY

Analyst:

Agency/Co.:
Date Performed:

Analysis Time Period:

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

3:15-4:15 pm

Intersection: PR-9945 y Lomas del Sol
Jurisdiction: Gurabo, PR
Units: U. S. Customary
Analysis Year: Futura
Project ID: Proyecto Palacios de Gurabo - Condicén Futura
East/West Street: PR-9945
North/South Street: Acceso Lomas del Sol
Intersection Orientation: EW Study periocd (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 0 286 486 162
Peak-Hour Factor, PHF 0.%82 0.%9 1.00 0.99
Hourly Flow Rate, HFR Q 287 487 163
Percent Heavy Vehicles 0 - - - -
Median Type Undivided
RT Channelized? No
Lanes 0 1 1 1
Configuration LT T R
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 [ 10 11 12
L T R | L T R
Volunme 83 0
Peak Hour Factor, PHF 0.99 0.93
Hourly Flow Rate, HFR B84 0
Percent Heavy Vehicles ¢ 0
Percent Grade (%) Q0 0
Median Storage
Flared Approach: Exists? Yes
Storage 10
RT Channelized?
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | | LR
v (vph) 0 84
C{m) ({vph) 946
v/c 0.00
95% queue length 0.00
Control Delay 8.8 10.8
LOS A
Approach Delay 10.8
Approach LOS B
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ANALISIS DE CAPACIDAD
INT. PR-9945 Y ACCESO PALACIOS DE GURABO

7:15-815A M

CONDICION FUTURA RUTAS 1Y 2
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 24/03/2005
Analysis Time Period: 7:15-8:15 a m
Intersection: PR-9945 y Palacios de Gurabo
Jurisdiction: Gurabo, PR
Units: U. S. Customary
Analysis Year: Futura
Project ID: Proyecto Palacios de Gurabo -~ Condicén Futura
East/Wost Street: PR-9945
North/South Street: Acceso Palacios de Gurabos
Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 0 84 0 85 41 49
Peak-Hour Factor, PHF 0.52 1.60 0.50 1.00 1.00 1.00
Hourly Flow Rate, HFR 0 84 0] 85 41 49
Percent Heavy Vehicles 0 -= -- 0 - -
Median Type Undivided
RT Channelized? No No
Lanes 0 2 1 1 1 1
Configuration LT T R L T R
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 0 0 253 le4 0 0
Peak Hour Factor, PHF 0.44 0.75 1.00 1.00 0.73 0.93
Hourly Flow Rate, HFR 0 0 253 164 0 0
Percent Heavy Vehicleas Q 4] 0 o] 0 0
Percent Grade (%) 0 0
Median Storaga
Flared Approach: Exists? Yes
Storage 10
RT Channelized? No
Lanes 0 1 1 1 1 0
Configuration LT R L TR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movemant 1 4 | 7 ) 9 I 10 11 12
Lane Config LT L [ LT R | L TR
v (vph) ) 85 0 253 164 0
C(m) (vph) 1518 1526 102s 659
vie 0.00 0.06 0.25 0.25
95% queue length 0.00 0.18 0.98 0.99
Control Delay 7.4 7.5 9.7 12.3
LOS A A A B

Approach Delay
Approach LOS
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ANALISIS DE CAPACIDAD
INT. PR-9945 Y ACCESO PALACIOS DE GURABO

3:15-4:15P M

CONDICION FUTURA RUTAS 1Y 2



HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:
Intarsection:
Jurisdiction:

Units:

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

3:15-3:15 pm

PR-9945 y Palacios de Gurabo
Gurabo, PR

U. 5. Customary

Analysis Year: Futura
Project ID: Proyecto Palacios de Gurabo - Condicdn Futura
East/West Street: PR-9945
North/South Street: Acceso Palacios de Gurabos
Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumas and Adjustments
Major Street: Approach Easgtbound Westbound
Movement 1 2 3 | 4 5 6
L T R i L T R
Volume 0 43 0 276 58 162
Peak-Hour Factor, PHF 0.92 1.00 0.50 1.00 0.97 0.99
Hourly Flow Rate, HFR 0 43 0 276 60 163
Percent Heavy Vehicles ] -- -- 0 - --
Median Type Undivided
RT Channelized? No No
Lanes 0 2 1 1 1 1
Configuration LT T R L T R
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movaement 7 8 9 | 10 11 12
L T R | L T R
Volume 0 0 156 87 v; Q
Peak Hour Factor, PHF 0.44 0,75 1.00 0.99 0.73 0.93
Hourly Flow Rate, HFR 0 0 156 87 0 0
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? Yes
Storage 10
RT Channelized? No
Lanas o 1 1 1 1 0
Configuration LT R L TR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 | 7 8 9 10 11 12
Lane Config LT L | LT R L TR
v (vph) 0 276 0 156 87 0
C{m) (vph) 1358 1579 1056 558
v/ie 0.00 0.17 0.15 0.16
85% queue length 0.00 0.63 0.52 0.55
Control Delay 7.7 7.8 9.0 12.6
LOS F-Y A A B

Approach Delay
Approach LOS
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ANALISIS DE CAPACIDAD
INT. PR-942 Y ACCESO PALACIOS DE GURABO

7'15-8:15AM

CONDICION FUTURA RUTA 3
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTRCL SUMMARY

Analyst: Marcos Bandas Acosta

Agency/Co.: Traffic Engineer Consultant

Date Performed: 24/03/2005

Analysis Time Period: 7:15-8:15 a m

Intersection: PR-942 y Acceso Palacios de Gu
Jurisdiction: Gurabo, PR

Units: U. 8. Customary

Analysis Year: Futura

Project ID: Proyecto Palacios de Gurabo - Condicén Futura
East/West Streaet: Acceso Palacios de Gurabo
North/South Street: Acceso Palacios de Gurabo
Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Scuthbound

Movement 1 2 3 | 4 5 6
L T R | L T R

Volume 22 64 o 97

Peak-Hour Factor, PHF 0.92 1.00 0.98 0.97

Hourly Flow Rate, HFR 23 64 0 99

Parcent Heavy Vehicles -- -- Q -- -

Median Type Undivided

RT Channelized? No

Lanes 2 1 0 2

Configuration T R LT T

Upstream Signal? Ne No

Minor Street: Approach Westbound Eastbound
Movement 7 8 g | 10 11 12

L T R | L T R

Volume 192 0

Peak Hour Factor, PHF 1.00 0.98

Hourly Flow Rate, HFR 192 0

Percent Heavy Vehicles 0 0

Percent Grade (%) 0 0

Madian Storage
Flared Approach: Exists?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movament 1 4 1 7 ] 9 | 10 11 12
Lane Config LT | L R |

v (vph) 0 192 0

C{m) {vph) 1522 930 1072

v/c 0.00 0.21 0.00

95% queue length 0.00 0.78 0.00

Control Delay 7.4 9.9 8.4

LOS F.¥ A A

Approach Dalay 9.9

Approach LOS F:9




ANALISIS DE CAPACIDAD
INT. PR-942 Y ACCESO PALACIOS DE GURABO

3:15-4:115PM

CONDICION FUTURA RUTA 3
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HCS2000: Unsignalized Intersections Relaase 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta

Agency/Co. : Traffic Engineer Consultant

Date Performed: 24/03/2005

Analysis Time Period: 3:15-415 p m

Intersection: PR-842 y Acceso Palacios de Gu
Jurisdiction: Gurabeo, PR

Unitsg: U. 8. Customary

Analysis Year: Futura

Project ID: Proyecto Palacios da Gurabo - Condicén Futura
East/West Street: Acceso Palacios de Gurabo
North/South Street: Acceso Palacios de Gurabo
Intersection Orientation: NS Study period (hrs): 1.00

Vahicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6
L T R | L T R

Volume 61 21 0 38

Peak-Hour Factor, PHF 1.00 0.88 0.98 0.95

Hourly Flow Rate, HFR 61 24 0 40

Percent Heavy Vehicleas -- -= 0 - -

Median Type Undivided

RT Channelized? No

Lanes 2 1 0 2

Configquration T R LT T

Upstream Signal? No No

Minor Street: Approach Westbound Eastbound
Movement 7 3] 9 | 10 11 12

L T R | L T R

Volume 276 0

Peak Hour Factor, PHF 1.00 0.98

Hourly Flow Rate, HFR 276 0

Parcent Heavy Vehicles 0 0

Percent Grade (%) 0 0

Median Storage
Flared Approcach: Exists?

Storage
RT Channalized? No
Lanes 1 1
Configuration L R

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 { 7 8 9 | 10 i1 12
Lane Config LT | L R |

v {vph) 0 276 0

C(m) {vph) 1524 918 1044

v/e 0.00 0.30 0.00

95% queue length 0.00 1.28 0.00

Control Delay 7.4 10.6 8.4

LOS A B A

Approach Delay 10.6

Approach LOS B




ANALISIS DE CAPACIDAD
INT. PR-9944, CONECTOR Y RAMPA PR-30

6:45-7:45A M

CONDICION FUTURA RUTAS 1Y 2
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 24/03/2005

Analysis Time Period: 6:45-7:45 a m

Intersection: Conector, PR-9944 vy Rampa
Jurisdiction: Gurabo, FR

Units: U. S. Customary

Analysis Year: Fatura

Project ID: Proyecto Palacios de Gurabo - Cond. Futura - Rutas 1 y 2
East/West Street: Conector y Rampa

North/South Street: PR-9944

Intersection Orientation: N3 Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Apprecach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 1 259 204 563
Peak-Hour Factor, PHF 1.00 0.76 Q.75 Q.76
Hourly Flow Rate, HFR 1 340 272 744
Percent Heavy Vehicles 2 -— -- -= --
Median Type Raised curb
RT Channelized? Yes
Lanes 0 2 1
Configuration LT T T R
Opstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 i1 12

L T R | L T R
Volume 2 897 131
Peak Hour Factor, PHF 0.83 0.76 D.76
Hourly Flow Rate, HFR 2 1183 171
Percent Heavy Vehicles 0 2 2
Percent Grade (%) 2 Q
Median Storage 1
Flared Approach: Exists?
Storage
RT Channelized? Yes
Lanes 0 2
Configuration LT T R
Dalay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 12
Lane Config LT [ LT T R |
v (wvph) 1 593 591 171
C(m) (vph) 1389 696 696 973
v/c 0.00 0.85 0.85 0.18
95% queue length 0.00 13.65 13.44 0.64
Control Delay 7.6 37.2 36.7 9.8
LOS A E E F.N
Approach Delay 33.5
Approach LOS D
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ANALISIS DE CAPACIDAD
INT. PR-9944, CONECTOR Y RAMPA PR-30

3:00-4:00P M

CONDICION FUTURA RUTAS 1Y 2
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HCS82000: Unsignalized Intersectiong Release 4.1lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 24/03/2005

Analysis Time Paeriod: 3:00-4:00 p m

Intersection: Conector, PR-9844 y Rampa
Jurisdiction: Gurabo, PR

Units: U. §. Customary

Analysis Year: Futura
Project ID: Proyecto Palacios de Gurabo - Cond. Futura - Rutas 1 Y 2
East/West Street: Conector y Rampa

North/Scuth Street: PR-9944
Intersection Orientation: NS Study periecd f(hrs): 1.00
Vehicle Veolumes and Adjustmeants

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 )

L T R [ L T R

Volume 4 630 237 260
Peak-Bour Factor, PHF 1.00 0.93 0.98 0.94
Hourly Flow Rate, HFR 4 674 243 276
Percent Heavy Vehicles 2 -= -- -- --
Median Type Raised curb
RT Channelized? Yes
Lanes Q 2 1 1
Configuration LT T T R
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R b L T R
Volume 10 620 131
Peak Hour Factor, PHF 0.83 1.00 0.98
Hourly Flow Rate, HFR 12 620 133
Parcent Heavy Vehicles 0 2 2
Percent Grade (%) 2 4]
Median Storage 1
Flared Approach: Exists?
Storage
RT Channelized? Yes
Laneas 0 2 1
Configuration LT T R
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movemant 1 4 I 7 8 9 [ 10 11 12
Lane Config LT ] LT T R |
v (vph) 4 322 310 133
C(m) (vph) 1413 640 635 872
v/c 0.00 0.50 0.49 0.15
95% queue length 0.01 2.98 2.81 0.54
Control Delay 7.6 16.3 16.0 9.9
LOS A c cC A
Approach Delay 15.1
Approach LOS c
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ANALISIS DE CAPACIDAD
INT. PR-9944 Y PR-189

7:15-8:15A M

CONDICION FUTURA RUTAS 1Y 2



Analyst: Marcos Bandas Acosta Inter.: PR-189 Y PR-9944

Agency: Traffic Engineer Consultant Area Type: CBD or Similar
Date: 31/01/2005 Jurisd: Gurabo, PR
Period: 7:15 - 8:15 a m Year : 2005
Project ID: Proyecto Palacios de Gurabo A M - Cond. Futura - Rutas 1 y 2
E/W St: PR-189 N/S St: PR-9%44
SIGNATIZED INTERSECTION SUMMARY
| Eastbound | Westbound | Northbound |  Southbound |
| L T R | L T R | L T R [ L T R |
| | | | |
No. Lanes | 0 2 0 | 0 2 0 | 1 1 1 | 0 2 0 |
LGConfig | LTR | LTR | L T R ] LTR |
Volume 1142 240 47 |81 211 357 |20 434 70 1243 272 217 |
Lane Width | 12.0 | 12.0 |12.0 12.0 12.0 | 12.0 |
RTOR Vol t 5 | 5 { 10 | 10 !
Duration 1.00 Area Type: CBD or Similar
Signal Operations
Phase Combination 1 2 3 4 | 5 ) 7 8
EB Left A -9 | NB Left A
Thru A A | Thru A
Right A A | Right A
Peds | Peds
WB Left A F:Y | 8B Left A
Thru A A | Thru a
Right -\ A | Right a
Peds i Peds
NB Right A A A | EB Right
SB Right | WB Right
Green 10.0 12.0 30.0 31.0 31.0
Yellow 4.0 4.0 4.0 4.0
All Red 0.0 0.0 0.0 0.0 0.0
Cycle Length: 130.0 secs
Intersection Performance Summary
Appr/ Lane Ad]j Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity () v/e g/C Delay LOS Delay LOS
Eastbound
LTR 905 2833 0.54 0.35 34.2 C 34.2 c
Westbound
LTR 308 2688 2.73 0.17 3183 F 3183 F
Northbound
L 387 1624 0.10 0.24 38.8 D
T 408 1710 1.35 0.24 701.3 ¥ 574.0 F
R 1018 1454 0.08 0.70 6.3 A
Scuthbound
LTR 726 3045 1.49 0.24 8944.5 F 944.5 F
Intersection Delay = 1328 {sec/veh) Intersection LOS = F
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ANALISIS DE CAPACIDAD
INT. PR-9944 Y PR-189

3:15-4:15PM

CONDICION FUTURA RUTAS 1Y 2
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HCS2000: Signalized Intersections Release 4.1c

Analyst: Marcos Bandas Acosta Inter.: PR-189 Y PR-9944

Agency: Traffic Engineer Consultant Area Type: CBD or Similar

Date: 31/01/2005 Jurisd: Gurabo, PR

Period: 4:00~ 5:00 pm Year : 2005

Project ID: Proyecto Palacios de Gurabo A M - Cond. Futura - Rutas 1 y 2
E/W St: PR-189 N/S St: PR-9944

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Weastbound | MNorthbound | Southbound |
| L T R | L T R | L T R | L T R |
I I I | I
No. Lanes | 0 2 0 | 0 2 0 | 1 1 1 | 0 2 0 ]
LGConfig | LTR | LTR | L T R | LTR |
Volume 1125 225 48 1121 245 328 [35 31le 79 |229 305 1983 |
Lane Width | 12.0 | 12.0 |12.0 12.0 12.0 | 12.0 |
RTOR Vol I 5 | 5 | 10 | 10
Duration 1.00 Area Type: CBD or Similar
Signal Opaerations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A A | NB Left F:
Thru A A | Thru A
Right A A | Right A
Peds | Peds
WB Left A B | SB Left B
Thrua A F-9 | Thru A
Right A A I Right A
Peds | Pads
NB Right A A A | EB Right
SB Right | WB Right
Green 10.0 12.0 30.0 31.0 31.0
Yellow 4.0 4.0 4.0 4.0
All Red 0.0 0.0 0.0 0.0 0.0
Cycle Length: 130.0 secs
Intarsection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group  Approach
Lane Group Flow Rate
Grp Capacity {3) v/c g/C Delay LOS Delay LOS
Eastbound
LTR 904 2833 0.50 0.35 33.4 C 33.4 c
Westbound
LTR 316 2715 2.91 0.17 3497 F 3497 F
Northbound
L 387 1624 0.18 0.24 39.6 D
T 408 1710 0.99 0.24 124.5 F 93.6 F
R 1018 1454 0.10 0.70 6.3 A
Southbound
LTR 730 3062 1.486 0.24 890.6 F 8%0.6 F

Intersection Delay = 1406 ({sec/veh) Intersection LOS = F
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ANALISIS DE CAPACIDAD
INT. PR-9944 Y PR-941

7:15-8:15AM

CONDICION FUTURA RUTAS 1Y 2
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HCS2000: Unsignalized Intersections Release 4.1lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

7:15-8:15 a m

Intersection: PR-941 y PR-9944
Jurisdiction: Gurabo, PR
Units: U. §. Customary
Analysis Year: 2004
Project ID: Proyecto Palacios de Gurabo - Condicdn Futura Rutas 1 y 2
East/West Street: PR-941
North/Scuth Street: PR-9944
Intersection Orientation: EW Study period (hrsg): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movemant 1 2 3 1 4 5 6
L T R | L T R
Volume 54 434 22 80 138 165
Peak-Hour Factor, PHF 0.61 0.79 0.79 Q.65 0.88 0.55
Hourly Flow Rate, HFR 87 552 28 124 156 299
Percent Heavy Vehicles 2 - —-— 2 - -
Median Type Undivided
RT Channelized?
Lanes o] 2 0 0 1 o
Configuration LT TR LTR
Upstream Signal? No HNo
Minor Street: Approach Northbound Scouthbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 86 124 28 427 237 27
Peak Hour Factor, PHF 0.69 0.48 0.70 0.69 Q.77 0.45
Hourly Flow Rate, HFR 124 259 40 620 307 60
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) -5 5
Median Storage
Flared Approach: Exists? No No
5torage
RT Channelized?
Lanes 0 2 0 0 2 0
Configquration LT TR LT TR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 | 7 8 ] | 1Q 11 12
Lane Config LT LTR | LT TR | LT TR
v {(vph) 87 124 253 169 773 213
C(m) (vph) 1257 1171 167 401 192 440
v/e 0.07 0.11 1.51 0.42 4.03 0.48
95% gueue length 0.22 0.36 50.51 2.15 294 .44 2.75
Control Delay 8.1 8.4 20.5 20.8
LOS A A F cC F C
Approach Delay 615.6
Approach LOS F F
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ANALISIS DE CAPACIDAD
INT. PR-9944 Y PR-941

3:00-4:00P M

CONDICION FUTURA RUTAS 1Y 2
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HCS52000:

Unsignalized Intersections Release 4.l1c

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:

Marccs Bandas Acosta
Traffic Engineer Consultant
24/03/2005

3:00-4:0 pm

Intersection: PR-941 y PR- 5944
Jurisdiction: Guraboc, PR
Units: U, S. Customary
Analysis Year: 2004
Project ID: Proyecto Palaciocs de Gurabo - Condicén Futura Rutas 1 y 2
East/West Streeat: PR-941
North/South Street: PR-9944
Intersection QOrientation: EW Study pericd (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movemant 1 2 3 | 4 5 3
L T R | L T R
Volume 64 149 29 170 138 147
Peak-Hour Facter, PHF 0.53 0.79 0.79 0.65 0.88 0.45
Hourly Flow Rate, HFR 119 189 36 263 156 328
Percent Heavy Vehiclas 2 - -— 2 - -
Median Type Undivided
RT Channelized?
Lanes 0 2 0 Q 1
Configuration LT TR LTR
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement ki 8 9 | 10 11 12
L T R [ L T R
Volume 96 385 29 251 123 42
Peak Hour Factor, PHF 0.69 0.73 0.70 0.34 0.35 0.33
Hourly Flow Rate, HFR 138 538 41 732 355 128
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) -5 5
Median Storage
Flared Approcach: Exists? No No
Storage
RT Channelized?
Lanes o 2 0 0 2
Configuration LT TR LT TR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Socuthbound
Movement 1 £ | ¥ 8 9 | 10 11 12
Lane Config LT LTR | LT TR | LT TR
v {vph) 119 263 407 310 909 305
C{m) (vph) 1236 1431 0 323 o 432
v/e 0.10 0.18 0.96 0.71
95% queue length 0.32 0.67 18.56 6.53
Control Delay 8.2 8.1 123.3 32.6
LOS F: A ¥ F F D

Approach Delay
Approach LOS




ANALISIS DE CAPACIDAD
INT. PR-9944 Y PR-943

7:15-8:15A M

CONDICION FUTURA RUTAS 1Y 2
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HCS2000: Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co. :
Date Performed:

Analysis Time Period: 7:15-8:15 a m

Intersection:

Jurisdiction: Gurabo, PR
Units: U. 8. Customary

Analysis Year: 2004

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

PR-943 y PR- 9944

Project ID: Proyecto Palacios de Gurabo - Condicdn Futura Rutas 1 y 2

East/West Streat: PR-9944
North/South Street: PR-943
Intersection Orientation: NS Study period (hrs): 1.00
Vahicle Velumes and Adjustments

Major Street: Approcach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 7 46 0 0 133 938
Peak-Hour Factor, PHF 0.44 0.57 0.25 0.25 0.62 0.72
Hourly Flow Rate, HFR 16 BO o] 0 216 1295
Percent Heavy Vehicles 0 -- -= 2 - -=
Median Type Undivided
RT Channelizad? No
Lanas 0 1 0 C 1 1
Configuration LTR LT R
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 3] 9 | 10 11 12

L T R | L T R
Volume 0 1 0 289 1 12
Peak Hour Factor, PHF 0.25 0.25 Q.25 0.71 0.25 0.50
Hourly Flow Rate, HFR 0 4 0 408 4 24
Percent Heavy Vehicles 0 0 0 2 2 2
Percent Grade (%) ¢ 0
Median Storage
Flared Approach: Exiats? No No
Storage
RT Channelized?
Lanes 0 1 o 1 1 o]
Configuration LTR L TR
Delay, Queue Langth, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 |7 B 9 i 10 11 12
Lane Config LTR LT | LTR | L TR
v (vph} 16 0 4 408 28
C(m)} (vph} 712 1555 553 887 963
v/e 0.02 0.00 0.01 0.46 0.03
95% queue length 0.07 0.00 0.02 2.53 0.08
Control Delay 10.2 7.3 11.6 12.5 8.9
LOS B A B B A
Approach Delay 11.6 12.3
Approach LOS B B
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ANALISIS DE CAPACIDAD
INT. PR-9944 Y PR-943

2:45-3:45P M

CONDICION FUTURA RUTAS 1Y 2
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HCS2000:

Unsignalized Intersections Ralease 4.1c

THO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

2:45-3:45 p m

PR-943 y PR- 9944

Gurabo, PR

Units: U. S. Customary

Analysis Year:

2004

Project ID: Proyacto Palacios de Gurabo - Condicdn Futura Rutas 1 y 2
East/West Street: PR-9544
North/South Street: PR-943
Intersection Orientation: NS Study periocd (hxrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Horthbound Southbound

Movement 1 2 3 | 4 5 )

L T R | L T R

Volume 8 77 0 v 48 390
Peak-Hour Factor, PHF 0.44 0.46 0.25 Q.25 0.75 0.84
Hourly Flow Rate, HFR 18 167 0 0 64 464
Percent Heavy Vehicles 0 - -= 2 -- --
Median Type Undivided
RT Channelized? No
Lanes 0 1 ] 0 1 1
Configuration LTR LT R
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 B g | 10 11 12

L T R | L T R
Volunme 0 2 1 615 2 14
Peak Hour Factor, PHF 0.25 0.25 0.25 0.68 0.25 0.50
Hourly Flow Rate, HFR 0 8 4 899 8 28
Paercent Heavy Vehicles Q 0 0 2 2 2
Percent Grade (%) 0 o]
Median Storage
Flared Approach: Exists? No No
Storage
RT Channelized?
Lanes 0 1 0 1 1 0
Configuration LTR L TR
Delay, Queue Length, and Level of Service

Approach NB SB Wastbound Eastbound
Movemant 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LT | LTR | L TR
v (vph) i8 o 12 899 36
C(m) {vph) 1233 1485 1019 907 9493
v/c 0.01 0.00 0.01 0.99 0.04
95% queue length 0.04 0.00 0.04 34.78 0.11
Control Delay 8.0 7.4 8.6 85.6 8.8
LOS A A A F A
Approach Delay 8.6 82.6
Approach LOS A F




ANALISIS DE CAPACIDAD
INT. PR-943 Y PR-9945

715-8:15A M

CONDICION FUTURA RUTAS 1Y 2
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Enginesr Consultant
Date Performed: 24/03/2005

Analysis Time Period: 7:15-8:15 a m

Intersection: PR-943 y PR- 98945
Jurisdiction: Gurabo, PR

Units: U. 8. Customary

Analysis Year:

Project ID: Proyecto Palacios de Gurabo - Condicén Futuroc Rutas 1 y 2
East/West Street: PR-9945

North/Scuth Street: PR-9944

Intersection Orientation: NI study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 149 178 613 69
Peak-Hour Factor, PHF 0.79 0.73 0.84 0.49
Hourly Flow Rate, HFR 188 243 732 140
Percent Heavy Vehicles 2 - -- - --
Median Type Undivided
RT Channelized?
Lanes 1 1 2 0
Configuration L T T TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 i1 12

L T R | L T R
Volume 173 0 458
Peak Hour Factor, PHF 0.58 0.25 0.52
Hourly Flow Rate, HFR 300 0 880
Percent Heavy Vehicles 2 0 2
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage

RT Channelized?
Lanes 1 1 0
Configuration L TR

Delay, Queune Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 B8 9 | 10 11 12
Lane Config L | | L TR
v (vph) 188 300 880
C{m) (vph) 1279 1134 1295
v/c 0.15 0.26 0.68
95% queue length 0.52 1.08 6.18
Control Delay 8.3 9.3 13.6
LOS A A B
Approach Delay 12.5
Approach LOS B
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ANALISIS DE CAPACIDAD
INT. PR-943 Y PR-9945

315-415P M

CONDICION FUTURA RUTAS 1Y 2

- 376 -



HCS2000: Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 24/03/2005

Analysis Time Periocd: 3:15-4:15 a m

Intersection: PR-943 y PR- 9945
Jurisdiction: Gurabo, PR

Units: U. S. Customary
Analysis Year:
Project ID: Proyecto Palacios de Gurabo - Condicén Futuro Rutas 1 y 2

East/West Straet: PR-8945
North/South Street: PR-9944
Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 470 246 149 173
Peak-Hour Factor, PHF 0.85 0.87 0.83 1.00
Hourly Flow Rate, HFR 552 284 179 173
Percent Heavy Vehicles 2 -- - - -
Median Type Undivided
RT Channelized?
Lanes 1 1 2 0
Configuration L T T TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 F 10 11 12

L T R | L T R
Volume 101 0 268
Peak Hour Factor, PHF 0.72 0.25 0.77
Hourly Flow Rate, HFR 138 0 347
Percent Heavy Vehicles 2 0 2
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes 1 1 0
Configuration L TR
Delay, Queue Length, and Level of Service

Approach NB SB Wegtbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config L | | L TR
v (vph) 552 139 347
C(m) {(vph) 1478 816 1374
v/e 0.37 0.17 0.25
95% queue length 1.78 0.61 1.01
Control Delay 8.9 10.3 8.5
LOS A B A
Approach Delay 9.0

Approach LOS A




ANALISIS DE CAPACIDAD
INT. PR-943 Y PR-181 (PTO. NORTE)

7:00-8:00A M

CONDICION FUTURA RUTAS 1Y 2
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HCS2Q00:

TWO-WAY STOP CONTROL SUMMARY

Lnalyst:
Agency/Co.:
Date Performed:

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

Analysis Time Period: 7:00-8:00 a m

Intersection:
Jurisdiction:

PR-943 y PR-181 (Pto. Norte)
Gurabo, PR

Units: U. S. Customary

Analysis Year:

Unsignalized Intersections Release 4.lc

pProject ID: Proyecto Palacios de Gurabo - Condicén Futuro Ruta 1 y 2

East/West Street:

PR-943

North/South Street: PR-181

Intersection Crientation: NS

Vehicle Volumes and Adjustmen

ts

Study period (hrs): 1.00

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 S 6

L T R | L T R

Volume 5 78 361 136
Peak-Hour Factor, PHF 0.25 0.91 0.73 Q.77
Hourly Flow Rate, HFR 20 96 491 176
Parcent Heavy Vehicles 0 -= -= - --
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Sigmal? No No
Minor Street: BApproach Westhound Eastbound

Movement 7 8 9 | 10 11 12

L T R I L T R
Volume 31 14
Peak Hour Factor, PHF 0.43 0.35
Hourly Flow Rate, HFR 72 40
Percent Heavy Vehicles 0 Q
Percent Grade (%) o] 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes 0 ]
Configuration LR
Delay, Queus Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 |7 a 9 | 10 11 12
Lane Cenfig LT | | LR
v (vph) 20 112
C{m) (vph) 1143 881
vic 0.02 0.13
95% queue length 0.05 0.44
Control Delay B.2 9.7
LOS A A
Approach Delay 8.7
Approach LOS A
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ANALISIS DE CAPACIDAD
INT. PR-943 Y PR-181 (PTO. NORTE)

2:45-3:45P M

CONDICION FUTURA RUTAS 1Y 2
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Rgency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. $. Customary
Analysis Year:

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

PR

Proyecto Palacios de Gurabo -
PR-943
PR-181

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005
2:45-3:45 pm
PR-943 y PR-181 (Pto. Norte)
Gurabo,

Condicén Futuro Ruta 1 y 2

Intersacticon Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 35 106 117 97
Peak-Hour Factor, PHF 0.97 0.88 0.91 0.87
Hourly Flow Rate, HFR 36 120 128 112
Percent Heavy Vehicles 2 - -= - -
Median Type Undivided
RT Channelized?
Lanes 0] 1 1 Q
Configuration LT TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 a8 9 | 10 11 12

L T R | L T R
Volume 37 3
Paak Hour Factor, PHF 0.42 0.35
Hourly Flow Rate, HFR 88 8
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 0
Median Storage
Flared Approach: Existsg? No
Storage
RT Channelized?
Lanes ¢} o
Configuration LR
Delay, Queua Length, and Level of Service

Appreoach NB 5B Wastbound Eastbound
Movement 1 4 | 7 B 9 | 10 11 12
Lane Config LT | | LR
v (vph) 36 96
C(m) (vph) 1428 942
v/c 0.03 0.10
95% queue length 0.08 0.34
Control Delay 7.6 9.3
Les A A
Approach Delay 9.3
Approach LOS A
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ANALISIS DE CAPACIDAD
INT. PR-943 Y PR-181 (PTO. SUR)

7:00-8:00AM

CONDICION FUTURA RUTAS 1Y 2



HCS2000: Unsignalized Intersections Release 4.l1lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co.:
Date Performed:

Analysis Time Period: 7:00-8:00 a m

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

PR-943 y PR-181 (Pto.

Sur)

Project ID: Proyecto Palacios de Gurabo - Condicén Futuro Rutas 1 y 2

Intersection:

Jurisdiction: Gurabo, FR
Units: U. S. Customary

Analysis Year: 2004
East/West Street: PR-943
North/South Street: PR-181

Intersection Orientation:

NS

Vehicle Volumes and Adjustments

Study period {(hrs): 1.00

Major Street: Approach Northbcund Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 58 83 374 1
Peak-Hour Factor, PHF 0.58 0.865 0.76 1.00
Hourly Flow Rate, HFR 100 128 492 1
Parcent Heavy Vehicles 0 - - -- -
Median Type Ondivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Miner Street: Approach wWestbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
volume 0 275
Peak Hour Factor, PHF 0.25 0.65
Hourly Flow Rate, HFR 0 419
Parcent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Median Storage
Flared Appreach: Exists? No
Storage
RT Channelized?
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 I 7 8 9 | 10 11 12
Lane Config LT | ] LR
v (vph) 100 419
C(m) {vph) 1257 899
v/c 0.08 0.47
95% queue length 0.26 2.59
Control Delay 8.1 12.5
LOS A B
Approach Delay 12.5
Approach LOS B




ANALISIS DE CAPACIDAD
INT. PR-943 Y PR-181 (PTO. SUR)

2:45-3:45P M

CONDICION FUTURA RUTAS 1Y 2

- 384 -



HCS2000:

Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTRCL SUMMARY

Analyst:

Agency/Co. :

Date Parformed:
Analysis Time Period:
Intersection:
Jurisdictiorn:

Units: U. S. Customary
Analysis Year:

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

2:45-3:45 p m

PR-943 y PR-181 (Pto. Sur)
Gurabo, PR

2004

Project ID: Proyecto Palacios de Gurabo - Condicén Futuro Rutas 1 y 2

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

PR-943
PR-181

on: NS Study periocd (hres): 1.00

Vehicle Volumes and Adjustments

Major Streat: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 240Q 141 120 0
Peak-Hour Factor, PHF 0.70 1.00 0.79 0.25
Hourly Flow Rate, HFR 344 141 151 0
Percent Heavy Vehicles 0 - - - --
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: Approach Wastbound Eastbound

Movement 7 8 9 i 10 11 12

L T R | L T R
Volume 0 316
Peak Hour Factor, PHF 0.25 0.64
Hourly Flow Rate, HFR 0 492
Paercent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes 0 o)
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | | LR
v {vph) 344 492
C(m) ({(vph) 1510 1030
v/c 0.23 0.48
95% queue length 0.88 2.72
Contrel Delay 8.1 11.7
LCS A B
Approach Delay 11.7
Approach LOS B
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ANALISIS DE CAPACIDAD
INT. PR-941 Y PR-942

7:00-8:00AM

CONDICION FUTURA RUTAS 3
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HCS2000: Unsignalized Intersections Release 4.1lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agancy/Co.:
Date Performed:

Analysis Time Period:

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

7:00 - 8:00 a m

Interseaction: PR-941 y PR~942
Jurisdiction: Gurabc, PR
Units: U. S. Customary
Analysis Year: 2004
Project ID: Proyecto Palacios de Gurabo - Condicdn Futura Ruta 3
East/West Street: PR~-941
Noerth/South Street: PR-942
Intersection Orientation: EW Study periocd (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: BApproach Eastbound Westbound
Movemaent 1 2 3 | 4 5 )
L T R ] L T R
Volume 10 211 87 76
Paak-Hour Factor, PHF 0.50 0.89 0.73 0.76
Hourly Flow Rate, HFR 20 235 119 100
Percent Heavy Vehicles 0 -- - - -
Madian Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 3] 9 | 10 11 12
L iy R 1 L T R
Volume 268 21
Peak Hour Factor, PHF 0.87 0.75
Hourly Flow Rate, HFR 307 28
Percent Heavy Vehicles 0 0
Parcent Grade (%) 0 0
Median Storage
Flared Approach: Exists? Yes
Storage 2
RT Channelized?
Lanas 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LT | | LR
v {vph) 20 335
C(m) (vph) 1448 1014
v/e 6.01 0.33
95% queue length 0.04 1.47
Control Delay 7.5 10.6
LOS A B
Approach Delay 10.6
Approach LOS B
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ANALISIS DE CAPACIDAD
INT. PR-941 Y PR-942

3:00-4:00P M

CONDICION FUTURA RUTAS 3
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HCS2000: Unsignalized Intersections Release 4.1c

THWO-WAY STOP CONTRCL SUMMARY

Analyst:

Agency/Co.:
Date Performed:

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

Analysis Time Period: 3:00 - 4:00 pm
Intersection: PR-941 y PR-942
Jurisdiction: Gurabo, PR

Units: U. §. Customary
Analysis Year:

Project ID: Proyecto Palacios de Gurabo - Condicdn Futura Ruta 3
East/West Street: PR-941

North/South Street: PR-
Intarsection Orientation:

942
EW

Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volunmea 20 111 166 255
Peak-Hour Factor, PHF 0.71 0.89 0.73 0.87
Hourly Flow Rate, HFR 27 124 228 291
Percent Heavy Vehicles 1 -- - -~ -
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 146 12
Peak Hour Factor, PHF Q.76 0.50
Hourly Flow Rate, HFR 191 24
Parcent Heavy Vehicles 1 1
Percent Grade (%) [} 0
Median Storage
Flared Approach: Exisats? Yos
Storage 2
RT Channelized?
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Scuthbeound
Movement 1 4 17 a8 9 | 10 11 12
Lane Config LT f ] LR
v (vph) 27 215
C(m) {(vph) 1217 1010
v/e 0.02 0.21
95% queue length 0.07 0.81
Control Delay 8.0 10.0-
LOS A A
Approach Dalay 10.0-
Approach LOS A
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ANALISIS DE CAPACIDAD
INT. PR-181 Y PR-189

6:45-7:45A M

CONDICION FUTURA RUTAS 1Y 2
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HC82000: Signalized Intersections Release 4.lc

Analyst: Marcos Bandas Acosta Inter.: PR-181 y PR-189
Agency: Traffic Engineer Consultant Area Type: CBD or Similar
Date: 24/03/2005 Jurisd: Gurabo, PR

Pariod: 6:45 - 7:45 a m ¥sar : 2005

Project ID: Proyecto Palacios de Gurabo - Condicién Futuro Rutas 1 y 2
E/W St: PR-189 N/S 8t: PR-181

SIGNALIZED INTERSECTION SUMMARY

| Eastbound | Westbeound | Northbound | Southbound |
| L T R [ L T R | L T R | L T R |
| | | | |
No. Lanes | 0 2 0 | 0 2 0 | 1 1 1 | 0 2 0 |
LGConfig | LTR | DeflL TR | L T R | LTR |
Volume | 68 105 136 [681 170 43 |148 286 474 [66 483 37 |
Lane Width | 12.0 |32.0 12.0 [12.Q¢ 12.0 12.0 | 12.0 |
RTOR Vol J 10 | 10 ) 40 | 10 [
Duration 1.00 Area Type: CBD or Similar
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A t Thru A
Right A | Right a
Peds | Pads
WB Left A A | 8B Left A
Thru A A | Thru A
Right A A | Right F:N
Peds | Peds
NB Right A A | EB Right
SB Right | WB Right
Green 25.0 25.0 25.0 45.0
Yellow 3.0 3.0 0.0 4.0
All Red 0.0 0.0 0.0 0.0
Cycle Length: 130.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) vi/e g/c Delay LOS Delay LOS
Eastbound
LTR 411 2139 0.89 0.19 76.86 E 76.6 E
HWestbound
DefL 337 1300 2.14 0.19 2101 F
TR 517 1661 0.57 0.41 31.3 C 1498 F
Northbound
L 312 1624 0.54 0.19 49.2 D
T 329 1710 1.07 0.19 235.8 F 98.5 F
R 906 1454 0.53 0.62 14.3 B
Southbound
LTR 1108 3200 0.57 0.35 35.2 D 35.2 D

Intergection Delay = 556.1 (sec/veh) Intersection LOS = F
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ANALISIS DE CAPACIDAD
INT. PR-181 Y PR-189

3:15-4:15P M

CONDICION FUTURA RUTAS 1Y 2



HCS2000: Signalized Intersections Release 4.1c

Analyst: Marcos Bandas Acosta Inter.: PR-181 Y PR-188
Agency: Traffic Engineer Consultant Area Type: CBD or Similar
Date: 24/03/2005 Jurisd: Gurabo, PR
Period: 3:15 - 4:15 pm Year

Project ID: Proyecto Palacios de Gurabo - Condigidn Futuro Rutas 1 y 2
E/W 5t: PR-189 N/3 St: PR-181

SIGNALIZED INTERSECTION SUMMARY

] Eastbound | Westbound | Northbound ]  Southbound |
| L T R | L T R | L T R | L T R |
I I I | |
No. Lanes | 4] 2 0 | o] 2 0 | 1 1 1 i 0 2 0 |
LGConfig | LTR | DefL. TR | L T R | LTR |
Volume |117 195 116 434 111 38 |13% 571 135 |55 426 83 |
Lane Width | 12.0 112.0 12.0 {12.0 12.0 12.0 | 12.0 [
RTOR Vol | 10 ] 10 | 40 | 10 |
Duration 1.00 Area Type: CBD or Similar
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A | NB Left A
Thru A | Thru A
Right A | Right A
Pads [ Peds
WB Left A A | SB Left A
Thru A A | Thru A
Right A A | Right A
Pads | Peds
NB Right A A | EB Right
SB Right | WB Right
Green 25.0 25.0 25.0 45.0
Yellow 3.0 3.0 0.0 4.0
A2ll Red 0.0 0.0 0.0 0.0
Cycle Length: 130.0 secs
Intarsection Performance Summary
Appr/ Lane ady Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (3) v/e g/C Delay LOS Delay LOS
Eastbound
LTR 4138 2278 1.15 0.19 355.9 F 3556.9 F
Westbound
Defl 308 1300 1.63 0.19 1180 F
TR 446 1663 0.43 0.41 28.3 C 859.9 F
Norxthbound
L 312 1624 0.74 0.19 59.3 E
T 329 1710 1.83 0.19 1563 F 960.2 F
R 906 1454 0.18 0.62 10.5 B
Southbound
LTR 1096 3167 0.861 0.35 36.1 D 36.1 D
Intersection Delay = 614.2 (sec/veh) Intersection LOS = F
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ANALISIS DE CAPACIDAD
INT. PR-9944 Y PR-941

71:15—-715A M

CONDICION FUTURA RUTAS 1,2Y 3

-394 -



HCS2000:

Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Periced:

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

7:15-8:15 a m

Intersection: PR-941 y PR- 9944
Jurisdiction: Gurabo, PR
Units: U. S. Customary
Analysis Year: 2004
Project ID: Proyecto Palacios de Gurabo - Cond. Futura Rutas 1, 2 y 3
East/West Street: PR-941
MNorth/South Street: PR-9944
Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: BApproach Eastbound Westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 69 589 30 80 163 165
Peak-Hour Factor, PHF 0.61 0.79 0.79 0.65 0.88 0.84
Hourly Flow Rate, HFR 112 749 38 124 184 195
Percent Heavy Vehicles 2 -— - 2 - -=
Median Type Undivided
RT Channelized?
Lanes 0 2 0 0] 1 0
Configuration LT TR LTR
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 [ 10 11 12
L T R | L T R
vVolume 120 124 28 427 237 30
Peak Hour Factor, PHF Q.69 0.48 0.70 0.87 0.77 0.94
Hourly Flow Rate, HFR 173 259 40 491 307 32
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) -5 5
Madian Storage
Flared Approach: Exists? No No
Storage
RT Channelized?
Lanes 0 2 0 0 p 0
Configuration LT TR LT TR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 | 7 8 9 | 10 i1 12
Lane Config LT LTR | LT TR | LT TR
v {vph) 112 124 302 169 644 185
C(m) {vph) 1312 1039 0 347 120 344
v/e 0.09 0.12 0.49 5.37 0.54
95% queue length 0.28 0.41 2.7¢6 265.64 3.35
Control Delay 8.0 8.9 25.1 27.5
LOS F:¥ A F D F D
Approach Delay
Approach LOS E
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ANALISIS DE CAPACIDAD
INT. PR-9944 Y PR-941

3:00-4:00PM

CONDICION FUTURA RUTAS 1,2Y 3

- 396 -



HCS2000: Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :
Date Performed:

Analysis Time Period: 3:00-4:0 pm

Marcos Bandas Acosta
Traffic Engineer Consultant
24/03/2005

Intersection: PR-941 y PR~9944

Jurisdiction: Gurabo, PR

Units: U. 8. Customary

Analysis Year: 2004

Project ID: Proyecto Palacios de Gurabo - Condicén Futura Rutas 1, 2y 3
East/West Street: PR-941

North/South Street: PR-5944

Intersection Orientation:

EW

Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 4 5 3
L T R ] L T R
Volume 75 233 45 170 281 147
Peak-Hour Factor, PHF 0.53 0.79 0.79 0.65 0.88 0.45
Hourly Flow Rate, HFR 140 296 57 263 317 328
Percent Heavy Vehicles 2 -— - 2 - -—
Median Type Undivided
RT Channelized?
Lanes 0 2 0 0 1 0
Configuration LT TR LTR
Upstream Signal? No No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 P
L T R | L T R
Volume 150 395 29 251 123 63
Peak Hour Factor, PHF 0.69 0.73 0.70 ¢.34 0.35 0.33
Hourly Flow Rate, HFR 273 539 41 732 355 192
Percent Heavy Vehiclas 2 2 2 2 2 2
Percent Grade (%) -5 5
Median Storage
Flared Approach: Exists? No No
Storage
RT Channelized?
Lanes 0 2 0 0 2 0
Configuration LT TR LT TR
Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LT LTR | 1T TR i LT TR
v (vph) 140 263 542 310 809 369
C(m} (vph) 1128 1332 0 242 0 368
v/e 0.12 0.20 1.28 1.00
95% queuwe length 0.42 0.74 44 .46 23.78
Contrel Delay 8.6 8.4 586.2 150.1
LOS A A F F F F

Approach Delay
Approach LOS
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ANALISIS DE CAPACIDAD
INT. PR-9944 Y PR-189

7:15-8:15AM

CONDICION FUTURARUTAS 1,2Y 3

- 308 -



HCS2000: Signalized Intersections Release 4.1lc

Analyst: Marcos Bandas Acosta Inter.: PR-189 Y PR-9944

Agency: Traffic Engineer Consultant Area Type: CBD or Similar

Data: 24/03/2005 Jurisd: Gurabc, PR

Period: 7:15 - 8:15 a m Year :

Project ID: Proyecto Palacios de Gurabo A M -~ Cond. Futura-Rutas 1, 2 y3
E/W St: FR-189 N/8 St: PR-9944

SIGRALIZED INTERSECTION SUMMARY

| Eastbound | Westbound | Horthbound | Southbound |
| L T R | L T R [ L T R | L T R
| | | I I
No. Lanes | 0 2 0 | ¢] 2 0 | 1 1 1 | 0 2 0 |
LGConfig | LTR | LTR | L T R | LTR |
Volume 1142 240 47 |81 211 357 (20 434 70 1243 272 217
Lane Width | 12.0 | 12.0 (12.0 12.0 12.0 | 12.0 |
RTOR Vol I 5 I 5 I 10 | 10 I
Duration 1.00 Area Type: CBD or Similar
Signal Operations
Phase Combination 1 2 3 4! 5 6 7 8
EB Left F- A | NB Left a
Thru A A | Thru A
Right A A | Right A
Peds ] Peds
WB Left A A ] SB Left A
Thru F:N A | Thru A
Right A A | Right A
Peds | Pads
NBE Right A A A | EB Right
SB Right | WB Right
Green 10.0 12.0 30.0 31.0 31.0
Yellow 4.0 4.0 4.0 4.0
All Red 0.0 0.0 0.0 0.0 0.0
Cycle Length: 130.0 secs
Intersection Parformance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (=) v/ec g/C Delay LOS Delay LOS
Eastbound
LTR 905 2833 0.54 0.35 34.2 c 34.2 C
Westbound
LTR 308 2688 2.73 0.17 3183 F 3183 F
Northbound
L 287 1624 0.10 0.24 38.8 D
T 408 1710 1.35 0.24 701.3 F 574.0 F
R 1018 1454 0.08 0.70 6.3 A
Southbound
LTR 726 3045 1.49 0.24 944.5 F 944.5 F

Intersection Delay = 1328 (sec/veh) Intersection LOS = F
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ANALISIS DE CAPACIDAD
INT. PR-9944 Y PR-189

4:00-5:00P M

CONDICION FUTURA RUTAS 1,2Y 3
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HCS2000: Signalized Intersecticns Release 4.1cC

Analyst: Marcos Bandas Acosta Inter.: PR-189 Y PR-9944

Agency: Traffic Engineer Consultant Area Type: CBD or Similar

Date: 24/03/2005 Jurisd: Gurabo, FR

Period: 4:00- 5:00 pm Year

Project ID: Proyecto Palacios de Gurabo A M - Cond. Futura-Rutasl, 2 y 3
E/W St: PR-189 N/S St: PR-9944

SIGNATLIZED INTERSECTION SUMMARY

| Eastbound | Westhound | Northbound | Southbound |
| L T R | L T R [ L T R | L T R I
| I | i I
No. Lanes | 0 2 4] | 0 2 4] ] 1 1 1 | 0 2 Q |
LGCeonfig | DefL TR | LTR | L T R | LTR 1
Volume 151 225 46 [121 245 363 (35 349 79 1234 312 197 |
Lane Width (12.0 12.0 | 12.0 112.0 12.0 12.0 | 12.0 |
RTOR Vol | 5 | 5 | 10 | 10 |
Duration 1.00 Area Type: CBD or Similar
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left A A | NB Left A
Thru A A | Thru A
Right A A | Right A
Peds | Peds
WB Left A A | SB Left A
Thru b - | Thru A
Right A A | Right A
Peds | Peds
NB Right A A A | EB Right
SB Right | WB Right
Green 10.0 12.0 30.0 31.0 31.0
Yellow 4.0 4.0 4.0 4.0
All Red 0.0 0.0 0.0 6.0 0.0
Cycle Length: 130.0 secs
Intaersection Performanca Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/a g/C Delay LOS Delay LOS
Eastbound
DefL 395 1300 0.40 0.26 37.6 D
TR 488 1669 0.66 0.35 38.7 D 38.4 D
Wastbound
LTR 331 2705 2.90 0.17 3482 F 3482 F
Northbound
L 387 1624 0.18 0.24 39.6 D
T 408 1710 1.09 0.24 251.2 F 187.5 F
R 1018 1454 0.10 0.70 6.3 A
Scuthbound
LTR 730 3062 1.49 0.24 947.0 F 947.0 F

Intersection Delay = 1434 {sec/veh) Intersection LOS = F
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ANALISIS DE CAPACIDAD
INT. PR-9944, CONECTOR Y RAMPA Y PR-30

6:45-7:45A M

CONDICION FUTURA RUTAS 1,2Y 3
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HCS2000: Unsignalized Intersections Relsase 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta

Agency/Co.: Traffic Engineer Consultant

Date Performed: 24/03/2005

Analysis Time Period: 6:45-7:45 a m

Intersection: Conector, PR-9944 y Rampa

Jurisdiction: Gurabo, PR

Units: U. S. Customary

Analysis Year: Futura

Project ID: Proyecto Palacios de Gurabo - Cond., Futura - Rutas 1, 2 y 3
East/West Street: Conector y Rampa

North/South Street: PR-9944

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Streat: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 1 285 205 565
Peak-Hour Factor, PHF 1.060 0.93 0.98 0.94
Hourly Flow Rate, HFR 1 305 210 600
Percent Heavy Vehicles 2 -- -= -- --
Median Typa Raiged curb
RT Channelized? Yes
Lanes 0 2 1 1
Configuration LT T T R
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R [ L T R
Volume 2 897 132
Peak Hour Factor, PHF 0.83 1.00 0.98
Hourly Flow Rate, HFR 2 897 134
Percent Heavy Vehicles 0 2 2
Parcent Grade (%) 2 0
Median Storage 1
Flared Approach: Exists?
Storage

RT Channelized? Yes
Lanes 0 2 1
Configuration LT T R

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LT T R |

v (vph) 1 450 448 134

C{m) (vph) 1440 714 714 984

v/c 0.00 0.63 0.63 0.14

95% queue length 0.00 4.93 4.87 0.47

Contrecl Delay 7.5 18.5 18.4 8.2

LOS A c c A

Approach Delay 17.3

Approach LOS c
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ANALISIS DE CAPACIDAD
INT. PR-9944, CONECTOR Y RAMPA Y PR-30

3:00-4:00PM

CONDICION FUTURA RUTAS 1,2Y 3

- 404 -



HCS2000: Unsignalized Intersections Release 4.1lc¢

TWO-WAY STQP CONTROL SUMMARY

Analyst: Marccos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 24/03/2005

Analysis Time Period: 3:00-4:00 pm

Intersaction: Conector, PR-9944 y Rampa
Jurisdiction: Gurabo, PR

Units: U. §. Customary

Analysis Year: Futura

Project ID: Proyecto Palacios de Gurabo - Cond. Futura - Rutas 1, 2 y 3
East/West Street: Conector y Rampa

North/South Street: PR-89944
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Scuthbound
Movement 1 2 3 1 4 5 6
L T R | L T R
Volume 4 630 237 260
Peak-Hour Factor, PHF 1.00 0.93 0.58 0.54
Hourly Flow Rate, HER 4 674 243 276
Parcent Heavy Vehicles 2 -- -- -- -
Median Type Raised curb
RT Channelized? Yas
Lanes Q 2 1 1
Configuration LT T T R
Upstream Sigmal? No No
Minor Street: B&Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 10 620 131
Peak Hour Factor, PHF 0.83 1.00 0.98
Hourly Flow Rate, HFR 12 620 133
Percent Heavy Vehicles 0 2 2
Percent Grade (%) 2 0
Median Storage 1
Flared Approach: Exists?
Storage
RT Channelized? Yes
Lanes 0 2 1
Configuration T R
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LT | LT T R
v (vph) 4 322 310 133
C{m) (vph) 1413 €40 635 872
v/c 0.00 0.50 0.49 0.15
95% queue length 0.01 2.98 2.81 0.54
Control Delay 7.6 16.3 16.0 9.9
LOS A c c A
Approach Delay 15.1
Approach LOS C
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