Interchange
Interstate 24
Lovers Lane
Lovers Lane
Lovers Lane
Lovers Lane
Us 688
Us 688
Us 688
Us41A
US 41A
Us 41A
Us41A
usal
us a1
us a1
usal
US 68
US 68
Us 68
US 68
KY 1682
KY 1682
KY 1682
KY 1682
usa1
usal

Movement
Southbound Diverge
Northbound Diverge
Northbound Merge
Southbound Diverge
Southbound Merge
Northbound Merge
Southbound Diverge
Southbound Merge
Northbound Diverge
Northbound Merge
Southbound Diverge
Southbound Merge
Northbound Diverge
Northbound Merge
Southbound Diverge
Southbound Merge
Northbound Diverge
Northbound Merge
Southbound Diverge
Southbound Merge

Northbound Weave On
Northbound Weave Off
Southbound Weave On
Southbound Weave Off
Northbound Merge
Southbound Diverge

Weave /

Merge /

Diverge

Length
230
220
1130
720
1030
980
270
1010
240
940
1890
1480
250
780
240
800
200
910
220
730

260

260

1030
250

Ramp
DHV

Ramp
Truck
Percentage
022
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
02
02

Mainline Volume

AM M
400 310
300 390
230 270
500 460
430 340
520 390
340 470
390 350
520 390
300 380
420 350
350 480
560 640
380 640
620 370
590 520
430 690
400 690
700 410
670 420
180 470
390 310
330 460
410 430

2013
Mainline
Truck
Percentage
0.22
0.22
017
017
0.22
0.16
0.16
0.17
0.16
0.15
0.15
0.16
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

0.15

0.15

0.15
0.15

>>>r2rrrrrrrrrrrre R

>

>

Los

N

>

>

Density
(pc/mi/In)
AM L)
64 55
55 6.4
11 14
30 25
33 24
5.9 47
5.3 6.7
43 39
75 6.1
6.0 6.7
15 27
75 61
6.0 6.7
15 27
69 95
43 7.0
9.5 6.5
88 65
38 55
5.0 45
24 36
62 6.4

Ramp
DHV

Ramp
Truck
Percentage
025
014
014
014
014
014
014
014
014
014
014
014
014
014
014
014
014
014
014
014
014
014
014
014
023
023

390

620
550

2040 No Build
Mainline
Truck
Percentage
0.25
0.25
0.21
0.21
0.25
0.2
0.2
0.21
0.2
0.18
0.18
0.2
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

o e s

0.18

>

0.18

0.18
0.18 A

>

Los

N

>

>

Density
(pe/mi/In)
AM M
80 67
6.4 76
16 20
38 33
48 36
6.4 5.1
46 60
52 a8
74 60
83 9.2
20 33
74 60
83 9.2
20 33
83 18
5.8 93
116 78
117 84
52 76
6.7 6.1
35 52
7.4 7.7

Ramp
DHV
50
230

Ramp
Truck
Percentage
025
0.14
0.14
0.14
014
0.14
0.14
0.14
014
0.14
0.14
0.14
014
0.14
0.14
0.14
014
0.14
0.14
0.14
014
014
014
014
023
023

Mainline Volume

AM
540 420
380 500
250 300
570 520
570 450
480 340
260 400
410 360
510 370
410 510
570 470
330 470
720 820
480 820
790 450
750 650
560 900
530 900
900 530
880 540
240 610
490 390
440 620
520 550

2040 Build
Mainline
Truck
Percentage
0.25
0.25
0.21
0.21
0.25
0.2
0.2
0.21
0.2
0.18
0.18
0.2
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

0.18

0.18
0.18

>eerrrrrrrrrsrasse s

>

>

S N

>

>

Density
(pc/mi/In)
AM mm
80 67
6.4 76
16 20
38 33
28 36
6.4 51
46 60
52 48
74 60
83 9.2
20 33
74 60
83 9.2
20 33
83 18
5.8 9.3
116 78
17 84
52 76
6.7 6.1
35 52
7.4 7.7

- indicates that the calculated density would be negligible for those ramps.




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: ETB Parkway Southbound
Junction: Interstate 24
Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 400 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 40 vph
Length of First accel/decel lane 230 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 400 40

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 111 11

Trucks and buses 22 22

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.901 0.901

Driver population factor, fP 1.00 1.00
Flow rate, vp 493 49 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -Vv)P = 493 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 493 4800 No
Fi F
V =V -V 444 4800 No
FO F R
\Y 49 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 493 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 493 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 6.4 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.302
S

Space mean speed in ramp influence area, S =61.5 mph
R

Space mean speed in outer lanes, S = N/A mph
0

Space mean speed for all vehicles, S =61.5 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: ETB Parkway Southbound
Junction: Interstate 24
Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 540 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 50 vph
Length of First accel/decel lane 230 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 540 50

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 150 14

Trucks and buses 25 25

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.889 0.889

Driver population factor, fP 1.00 1.00
Flow rate, vp 675 63 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -Vv)P = 675 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 675 4800 No
Fi F
VvV =V -V 612 4800 No
FO F R
\Y 63 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 675 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 675 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 8.0 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.304
S

Space mean speed in ramp influence area, S =61.5 mph
R

Space mean speed in outer lanes, S = N/A mph
0

Space mean speed for all vehicles, S =61.5 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: ETB Parkway Southbound
Junction: Interstate 24
Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 310 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 40 vph
Length of First accel/decel lane 230 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 310 40

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 86 11

Trucks and buses 22 22

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.901 0.901

Driver population factor, fP 1.00 1.00
Flow rate, vp 382 49 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -vVv)P = 382 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 382 4800 No
Fi F
VvV =V -V 333 4800 No
FO F R
\Y 49 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 382 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 382 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 5.5 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.302
S

Space mean speed in ramp influence area, S =61.5 mph
R

Space mean speed in outer lanes, S = N/A mph
0

Space mean speed for all vehicles, S =61.5 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: ETB Parkway Southbound
Junction: Interstate 24
Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 420 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 50 vph
Length of First accel/decel lane 230 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 420 50

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 117 14

Trucks and buses 25 25

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.889 0.889

Driver population factor, fP 1.00 1.00
Flow rate, vp 525 63 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -vVv)P = 525 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 525 4800 No
Fi F
VvV =V -V 462 4800 No
FO F R
\Y 63 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 525 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 525 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 6.7 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.304
S

Space mean speed in ramp influence area, S =61.5 mph
R

Space mean speed in outer lanes, S = N/A mph
0

Space mean speed for all vehicles, S =61.5 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: ETB Parkway Northbound
Junction: Lovers Ln
Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 300 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 160 vph
Length of First accel/decel lane 220 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 300 160

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 83 44

Trucks and buses 22 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.901 0.952

Driver population factor, fP 1.00 1.00
Flow rate, vp 370 187 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -vVv)P = 370 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 370 4800 No
Fi F
VvV =V -V 183 4800 No
FO F R
\Y 187 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 370 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 370 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 5.5 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.315
S

Space mean speed in ramp influence area, S =61.2 mph
R

Space mean speed in outer lanes, S = N/A mph
0

Space mean speed for all vehicles, S =61.2 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: ETB Parkway Northbound
Junction: Lovers Ln
Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 380 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 230 vph
Length of First accel/decel lane 220 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 380 230

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 106 64

Trucks and buses 25 14

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.889 0.935

Driver population factor, fP 1.00 1.00
Flow rate, vp 475 273 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -Vv)P = 475 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
Vv =V 475 4800 No
Fi F
V =V -V 202 4800 No
FO F R
\% 273 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 475 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 475 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 6.4 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.323
S

Space mean speed in ramp influence area, S =61.0 mph
R

Space mean speed in outer lanes, S = N/A mph
0

Space mean speed for all vehicles, S =61.0 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: ETB Parkway Northbound
Junction: Lovers Ln
Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 390 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 160 vph
Length of First accel/decel lane 220 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 390 160

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 108 44

Trucks and buses 22 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.901 0.952

Driver population factor, fP 1.00 1.00
Flow rate, vp 481 187 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -Vv)P = 481 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
Vv =V 481 4800 No
Fi F
V =V -V 294 4800 No
FO F R
\% 187 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 481 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 481 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 6.4 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.315
S

Space mean speed in ramp influence area, S =61.2 mph
R

Space mean speed in outer lanes, S = N/A mph
0

Space mean speed for all vehicles, S =61.2 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: ETB Parkway Northbound
Junction: Lovers Ln
Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 500 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 230 vph
Length of First accel/decel lane 220 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 500 230

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 139 64

Trucks and buses 25 14

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.889 0.935

Driver population factor, fP 1.00 1.00
Flow rate, vp 625 273 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -Vv)P = 625 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 625 4800 No
Fi F
VvV =V -V 352 4800 No
FO F R
\Y 273 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 625 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 625 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 7.6 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.323
S

Space mean speed in ramp influence area, S =61.0 mph
R

Space mean speed in outer lanes, S = N/A mph
0

Space mean speed for all vehicles, S =61.0 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: EBT Parkway Northbound
Junction: Lovers Lane
Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 230 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 60 vph
Length of First accel/decel lane 1130 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 230 60

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 64 17

Trucks and buses 17 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.922 0.952
Driver population factor, fP 1.00 1.00
Flow rate, vp 277 70 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 277 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 347 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 277 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 347 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 1.1 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.247
S

Space mean speed in ramp influence area, S =63.1 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =63.1 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: EBT Parkway Northbound
Junction: Lovers Lane
Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 250 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 90 vph
Length of First accel/decel lane 1130 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 250 90

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 69 25

Trucks and buses 21 14

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.905 0.935
Driver population factor, fP 1.00 1.00
Flow rate, vp 307 107 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 307 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 414 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 307 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 414 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 1.6 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.248
S

Space mean speed in ramp influence area, S =63.1 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =63.1 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: EBT Parkway Northbound
Junction: Lovers Lane
Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 270 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 60 vph
Length of First accel/decel lane 1130 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 270 60

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 75 17

Trucks and buses 17 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.922 0.952
Driver population factor, fP 1.00 1.00
Flow rate, vp 326 70 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P )= 326 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 396 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 326 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 396 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 1.4 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.248
S

Space mean speed in ramp influence area, S =63.1 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =63.1 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: EBT Parkway Northbound
Junction: Lovers Lane
Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 300 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 90 vph
Length of First accel/decel lane 1130 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 300 90

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 83 25

Trucks and buses 21 14

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.905 0.935
Driver population factor, fP 1.00 1.00
Flow rate, vp 368 107 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 2368 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 475 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 368 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 475 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 2.0 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.248
S

Space mean speed in ramp influence area, S =63.1 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =63.1 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: ETB Parkway Southbound
Junction: Lovers Ln
Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 500 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 60 vph
Length of First accel/decel lane 720 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 500 60

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 139 17

Trucks and buses 17 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.922 0.952

Driver population factor, fP 1.00 1.00
Flow rate, vp 603 70 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -vVv)P = 603 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 603 4800 No
Fi F
VvV =V -V 533 4800 No
FO F R
\Y 70 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 603 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 603 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 3.0 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.304
S

Space mean speed in ramp influence area, S =61.5 mph
R

Space mean speed in outer lanes, S = N/A mph
0

Space mean speed for all vehicles, S =61.5 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: ETB Parkway Southbound
Junction: Lovers Ln
Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 570 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 90 vph
Length of First accel/decel lane 720 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 570 90

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 158 25

Trucks and buses 21 14

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.905 0.935

Driver population factor, fP 1.00 1.00
Flow rate, vp 700 107 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -vVv)P = 700 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 700 4800 No
Fi F
VvV =V -V 593 4800 No
FO F R
\Y 107 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 700 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 700 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 3.8 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.308

Space mean speed in ramp influence area, SS = 61.4 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 61.4 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: ETB Parkway Southbound
Junction: Lovers Ln
Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 460 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 60 vph
Length of First accel/decel lane 720 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 460 60

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 128 17

Trucks and buses 17 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.922 0.952

Driver population factor, fP 1.00 1.00
Flow rate, vp 555 70 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -vVv)P = 555 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 555 4800 No
Fi F
VvV =V -V 485 4800 No
FO F R
\Y 70 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 555 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 555 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 2.5 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.304
S

Space mean speed in ramp influence area, S =61.5 mph
R

Space mean speed in outer lanes, S = N/A mph
0

Space mean speed for all vehicles, S =61.5 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: ETB Parkway Southbound
Junction: Lovers Ln
Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 520 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 90 vph
Length of First accel/decel lane 720 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 520 90

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 144 25

Trucks and buses 21 14

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.905 0.935

Driver population factor, fP 1.00 1.00
Flow rate, vp 638 107 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -vVv)P = 638 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 638 4800 No
Fi F
VvV =V -V 531 4800 No
FO F R
\Y 107 2100 No
R
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
IT yes, v = 638 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
\% 638 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 3.3 pc/mi/lIn

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

Speed Estimation

Intermediate speed variable, D = 0.308

Space mean speed in ramp influence area, SS = 61.4 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 61.4 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: EBT Parkway Southbound
Junction: Lovers Lane
Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 430 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 15 vph
Length of First accel/decel lane 1030 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 430 15

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 119 4

Trucks and buses 22 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.901 0.952
Driver population factor, fP 1.00 1.00
Flow rate, vp 530 18 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 530 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 548 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 530 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 548 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 3.3 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.256
S

Space mean speed in ramp influence area, S =62.8 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =62.8 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: EBT Parkway Southbound
Junction: Lovers Lane
Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 570 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 20 vph
Length of First accel/decel lane 1030 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 570 20

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 158 6

Trucks and buses 25 14

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.889 0.935
Driver population factor, fP 1.00 1.00
Flow rate, vp 713 24 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P )= 713 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 737 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 713 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 737 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 4.8 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.257
S

Space mean speed in ramp influence area, S =62.8 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =62.8 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: EBT Parkway Southbound
Junction: Lovers Lane
Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 340 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 15 vph
Length of First accel/decel lane 1030 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 340 15

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 94 4

Trucks and buses 22 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.901 0.952
Driver population factor, fP 1.00 1.00
Flow rate, vp 419 18 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 419 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 437 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 419 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 437 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 2.4 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.255
S

Space mean speed in ramp influence area, S =62.9 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =62.9 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: EBT Parkway Southbound
Junction: Lovers Lane
Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 450 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 20 vph
Length of First accel/decel lane 1030 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 450 20

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 125 6

Trucks and buses 25 14

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.889 0.935
Driver population factor, fP 1.00 1.00
Flow rate, vp 563 24 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 563 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 587 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 563 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 587 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 3.6 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.256
S

Space mean speed in ramp influence area, S =62.8 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =62.8 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: EBT Parkway Northbound
Junction: US 68B

Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 520 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 200 vph
Length of First accel/decel lane 980 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 520 200

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 144 56

Trucks and buses 16 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.926 0.952
Driver population factor, fP 1.00 1.00
Flow rate, vp 624 233 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P )= 624 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 857 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 624 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 857 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 5.9 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.262
S

Space mean speed in ramp influence area, S =62.7 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =62.7 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: EBT Parkway Northbound
Junction: US 68B

Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 480 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 290 vph
Length of First accel/decel lane 980 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 480 290

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 133 81

Trucks and buses 20 14

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.909 0.935
Driver population factor, fP 1.00 1.00
Flow rate, vp 587 345 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 587 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 932 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 587 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 932 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 6.4 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.262
S

Space mean speed in ramp influence area, S =62.7 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =62.7 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: EBT Parkway Northbound
Junction: US 68B

Jurisdiction: KYTC

Analysis Year: 2013 Existing

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 390 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 200 vph
Length of First accel/decel lane 980 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 390 200

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 108 56

Trucks and buses 16 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.926 0.952
Driver population factor, fP 1.00 1.00
Flow rate, vp 468 233 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 468 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 701 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 468 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 701 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 4.7 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.260
S

Space mean speed in ramp influence area, S =62.7 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =62.7 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Merge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: PM Design Hour
Freeway/Dir of Travel: EBT Parkway Northbound
Junction: US 68B

Jurisdiction: KYTC

Analysis Year: 2040 No Build

Description: Edward T Breathitt Parkway Interstate 69 Upgrade

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 340 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 290 vph
Length of First accel/decel lane 980 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 340 290

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 94 81

Trucks and buses 20 14

Recreational vehicles 0 0

Terrain type: Level Level
Grade % %
Length mi mi

Trucks and buses PCE, ET
Recreational vehicle PCE, ER

P
N Ol
N
N Ol

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.909 0.935
Driver population factor, fP 1.00 1.00
Flow rate, vp 416 345 pcph

Estimation of V12 Merge Areas

L = (Equation 13-6 or 13-7)
EQ
P = 1.000 Using Equation O
FM
v =v (P ) = 416 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 761 4800 No
FO
vV or v 0 pc/h (Equation 13-14 or 13-17)
3 av34
Is vV or v > 2700 pc/h? No
3 av34
Is vV or v >1.5v /2 No
3 av34 12
If yes, v = 416 (Equation 13-15, 13-16, 13-18, or 13-19)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
\% 761 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 5.1 pc/mi/ln

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

Speed Estimation

Intermediate speed variable, M = 0.261
S

Space mean speed in ramp influence area, S =62.7 mph
R

Space mean speed in outer lanes, S = N/A mph
0]

Space mean speed for all vehicles, S =62.7 mph




HCS 2010: Freeway Merge and Diverge Segments Release 6.50

Phone: Fax:
E-mail:

Diverge Analysis

Analyst:

Agency/Co. : Qk4

Date performed: 4/10/2014

Analysis time period: AM Design Hour
Freeway/Dir of Travel: ETB Parkway Southbound
Junction: US 68B

Jurisdiction: KYTC

Analysis Year: 2013

Description: ETB Pkwy Interstate 69 Upgrade

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
Volume on freeway 340 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 45.0 mph
Volume on ramp 250 vph
Length of First accel/decel lane 270 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp Tt

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp

Volume, V (vph) 340 250

Peak-hour factor, PHF 0.90 0.90

Peak 15-min volume, v15 94 69

Trucks and buses 16 10

Recreational vehicles 0 0

Terrain type: Level Level
Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi

Trucks and buses PCE, ET 1.5 1.5

Recreational vehicle PCE, ER 1.2 1.2

Adjacent
Ramp

%



Heavy vehicle adjustment, fHV 0.926 0.952

Driver population factor, fP 1.00 1.00
Flow rate, vp 408 292 pcph
Estimation of V12 Diverge Areas
L = (Equation 13-12 or 13-13)
EQ
P = 1.000 Using Equation O
FD
v =v + (v -vVv)P = 408 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 408 4800 No
Fi F
VvV =V -V 116 4800 No
FO F R
\Y 292 2100 No
R
vV or v 0 pc/h (Equa