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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 ]
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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

-209 -



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

-217 -



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

-220 -



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-