
RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 12.5

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 405  ft 

V
u
 = 799  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 405 

Freeway Volume, V
F 3393 

Ramp Volume, V
R 180 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3393 0.90 Level 3 0 0.985 1.00 3827

 Ramp 180 0.88 Level 19 0 0.913 1.00 224

 UpStream 799 0.83 Level 4 0 0.980 1.00 982

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 6915.64  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3827  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3827 Exhibit 13-8 7050 No

VFO = VF - VR 3603 Exhibit 13-8 7050 No

V
R 224 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3827 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 33.5 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.448 (Exhibit 13-12) 

S
R
= 54.7 mph (Exhibit 13-12) 

S
0
= 71.3 mph (Exhibit 13-12) 

S = 54.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 12.6

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 485 

Freeway Volume, V
F 2281 

Ramp Volume, V
R 163 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 39.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 1485  ft 

V
D
 = 1784  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2281 0.90 Level 11 0 0.948 1.00 2674

 Ramp 163 0.85 Level 20 0 0.909 1.00 211

 UpStream

 DownStream 1784 0.94 Level 3 0 0.985 1.00 1926

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2674  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2674 Exhibit 13-8 4700 No

VFO = VF - VR 2463 Exhibit 13-8 4700 No

V
R 211 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2674 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 22.9 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.395 (Exhibit 13-12) 

S
R
= 55.9 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 55.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel 1-95 SB - 12.6

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 405 

Deceleration Lane Length L
D

Freeway Volume, V
F 1679 

Ramp Volume, V
R 194 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 405  ft 

V
D
 = 133  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1679 0.90 Level 4 0 0.980 1.00 1903

 Ramp 194 0.84 Level 17 0 0.922 1.00 251

 UpStream

 DownStream 133 0.90 Level 10 0 0.952 1.00 155

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 1013.50   (Equation 13-6 or 13-7)

P
FM

 = 0.649   using Equation  (Exhibit 13-6) 

V
12

 = 1236   pc/h 

V
3
 or V

av34
667   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2154  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1487   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 14.4 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.310 (Exibit 13-11) 

S
R
= 57.9 mph (Exhibit 13-11) 

S
0
= 64.4 mph (Exhibit 13-11) 

S = 59.7 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 12.6

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1075  ft 

V
u
 = 72  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 485 

Freeway Volume, V
F 2281 

Ramp Volume, V
R 163 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 39.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2281 0.90 Level 3 0 0.985 1.00 2572

 Ramp 163 0.85 Level 20 0 0.909 1.00 211

 UpStream 72 0.82 Level 21 0 0.905 1.00 97

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2572  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2572 Exhibit 13-8 4700 No

VFO = VF - VR 2361 Exhibit 13-8 4700 No

V
R 211 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2572 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 22.0 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.395 (Exhibit 13-12) 

S
R
= 55.9 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 55.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel 1-95 SB - 12.6

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1065  ft 

V
u
 = 1770  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 405 

Deceleration Lane Length L
D

Freeway Volume, V
F 1679 

Ramp Volume, V
R 194 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1679 0.90 Level 4 0 0.980 1.00 1903

 Ramp 194 0.84 Level 17 0 0.922 1.00 251

 UpStream 1770 0.97 Level 2 0 0.990 1.00 1843

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 68.98   (Equation 13-6 or 13-7)

P
FM

 = 0.589   using Equation  (Exhibit 13-6) 

V
12

 = 1121   pc/h 

V
3
 or V

av34
782   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2154  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1372   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 13.5 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.308 (Exibit 13-11) 

S
R
= 57.9 mph (Exhibit 13-11) 

S
0
= 64.0 mph (Exhibit 13-11) 

S = 60.0 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 12.6

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 485 

Freeway Volume, V
F 1410 

Ramp Volume, V
R 147 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 39.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 1485  ft 

V
D
 = 1137  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1410 0.90 Level 11 0 0.948 1.00 1653

 Ramp 147 0.90 Level 4 0 0.980 1.00 167

 UpStream

 DownStream 1137 0.95 Level 1 0 0.995 1.00 1203

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1653  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1653 Exhibit 13-8 4700 No

VFO = VF - VR 1486 Exhibit 13-8 4700 No

V
R 167 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1653 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 14.1 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.391 (Exhibit 13-12) 

S
R
= 56.0 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 56.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel 1-95 SB - 12.6

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 405 

Deceleration Lane Length L
D

Freeway Volume, V
F 3241 

Ramp Volume, V
R 152 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 405  ft 

V
D
 = 180  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3241 0.90 Level 3 0 0.985 1.00 3655

 Ramp 152 0.93 Level 6 0 0.971 1.00 168

 UpStream

 DownStream 180 0.88 Level 19 0 0.913 1.00 224

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 1464.67   (Equation 13-6 or 13-7)

P
FM

 = 0.694   using Equation  (Exhibit 13-6) 

V
12

 = 2537   pc/h 

V
3
 or V

av34
1118   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 3823  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2705   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 24.0 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.351 (Exibit 13-11) 

S
R
= 56.9 mph (Exhibit 13-11) 

S
0
= 62.8 mph (Exhibit 13-11) 

S = 58.5 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 12.6

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1075  ft 

V
u
 = 147  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 485 

Freeway Volume, V
F 1410 

Ramp Volume, V
R 147 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 39.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1410 0.90 Level 5 0 0.976 1.00 1606

 Ramp 147 0.90 Level 4 0 0.980 1.00 167

 UpStream 147 0.85 Level 11 0 0.948 1.00 182

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1606  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1606 Exhibit 13-8 4700 No

VFO = VF - VR 1439 Exhibit 13-8 4700 No

V
R 167 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1606 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 13.7 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.391 (Exhibit 13-12) 

S
R
= 56.0 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 56.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel 1-95 SB - 12.6

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1065  ft 

V
u
 = 799  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 405 

Deceleration Lane Length L
D

Freeway Volume, V
F 3241 

Ramp Volume, V
R 152 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3241 0.90 Level 4 0 0.980 1.00 3673

 Ramp 152 0.93 Level 6 0 0.971 1.00 168

 UpStream 799 0.83 Level 4 0 0.980 1.00 982

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 429.99   (Equation 13-6 or 13-7)

P
FM

 = 0.589   using Equation  (Exhibit 13-6) 

V
12

 = 2163   pc/h 

V
3
 or V

av34
1510   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 3841  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2331   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 21.0 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.333 (Exibit 13-11) 

S
R
= 57.3 mph (Exhibit 13-11) 

S
0
= 61.4 mph (Exhibit 13-11) 

S = 58.9 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 12.7

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 480 

Freeway Volume, V
F 2744 

Ramp Volume, V
R 1914 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 1260  ft 

V
D
 = 147  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2744 0.90 Level 5 0 0.976 1.00 3125

 Ramp 1914 0.96 Level 4 0 0.980 1.00 2034

 UpStream

 DownStream 147 0.85 Level 8 0 0.962 1.00 180

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3125  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

VF 3125 Exhibit 13-8 4700 No

V
FO

 = V
F

- V
R 1091 Exhibit 13-8 4700 No

V
R 2034 Exhibit 13-10 4200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3125 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 18.2 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.481 (Exhibit 13-12) 

S
R
= 53.9 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 53.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel 1-95 SB - 12.7

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1125  ft 

Vu = 133  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 1050 

Deceleration Lane Length LD

Freeway Volume, V
F 1546 

Ramp Volume, V
R 2108 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, SFR 39.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1546 0.90 Level 5 0 0.976 1.00 1761

 Ramp 2108 0.96 Level 4 0 0.980 1.00 2240

 UpStream 133 0.90 Level 10 0 0.952 1.00 155

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 959.89   (Equation 13-6 or 13-7)

PFM = 0.607   using Equation  (Exhibit 13-6) 

V
12

 = 1069   pc/h 

V3 or Vav34
692   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 = 1069   pc/h (Equation 13-16, 13-

18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4001  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3309   Exhibit 13-8 4600:All No V
12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.7 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.346 (Exibit 13-11) 

S
R
= 57.0 mph (Exhibit 13-11) 

S0= 64.3 mph (Exhibit 13-11) 

S = 58.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 12.7

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 480 

Freeway Volume, V
F 3694 

Ramp Volume, V
R 2022 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 1260  ft 

V
D
 = 235  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3694 0.90 Level 2 0 0.990 1.00 4145

 Ramp 2022 0.93 Level 2 0 0.990 1.00 2196

 UpStream

 DownStream 235 0.73 Level 6 0 0.971 1.00 332

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4145  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

VF 4145 Exhibit 13-8 4700 No

V
FO

 = V
F

- V
R 1949 Exhibit 13-8 4700 No

V
R 2196 Exhibit 13-10 4200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4145 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 26.9 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.496 (Exhibit 13-12) 

S
R
= 53.6 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 53.6 mph (Exhibit 13-13) 

Copyright © 2015 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.70 Generated:  1/22/2016    4:51 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

1/22/2016file:///C:/Users/RDavis/AppData/Local/Temp/r2k8A90.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel 1-95 SB - 12.7

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1125  ft 

Vu = 180  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 1050 

Deceleration Lane Length LD

Freeway Volume, V
F 3061 

Ramp Volume, V
R 1989 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, SFR 39.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3061 0.90 Level 2 0 0.990 1.00 3435

 Ramp 1989 0.93 Level 3 0 0.985 1.00 2171

 UpStream 180 0.88 Level 19 0 0.913 1.00 224

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 1303.36   (Equation 13-6 or 13-7)

PFM = 0.596   using Equation  (Exhibit 13-6) 

V
12

 = 2046   pc/h 

V3 or Vav34
1389   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 = 2046   pc/h (Equation 13-16, 13-

18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5606  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4217   Exhibit 13-8 4600:All No V
12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 30.8 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.504 (Exibit 13-11) 

S
R
= 53.4 mph (Exhibit 13-11) 

S0= 61.8 mph (Exhibit 13-11) 

S = 55.3 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel 1-95 NB - 12.8

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1105  ft 

V
u
 = 568  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 870 

Deceleration Lane Length L
D

Freeway Volume, V
F 830 

Ramp Volume, V
R 214 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 830 0.90 Level 3 0 0.985 1.00 936

 Ramp 214 0.80 Level 22 0 0.901 1.00 297

 UpStream 568 0.90 Level 8 0 0.962 1.00 656

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 936   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 1233  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1233   Exhibit 13-8 4600:All No V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 9.5 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.256 (Exibit 13-11) 

S
R
= 59.1 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 59.1 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel 1-95 NB - 12.8

Agency or Company Pennoni Junction Route 1

Date Performed 8/18/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1105  ft 

V
u
 = 1563  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 870 

Deceleration Lane Length L
D

Freeway Volume, V
F 1672 

Ramp Volume, V
R 296 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1672 0.90 Level 2 0 0.990 1.00 1876

 Ramp 296 0.80 Level 0 0 1.000 1.00 370

 UpStream 1563 0.94 Level 2 0 0.990 1.00 1679

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1876   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2246  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2246   Exhibit 13-8 4600:All No V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 17.4 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.280 (Exibit 13-11) 

S
R
= 58.6 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 58.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 14.1

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 3353 

Ramp Volume, V
R 1296 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 46.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 2250  ft 

V
D
 = 904  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3353 0.96 Level 6 0 0.971 1.00 3597

 Ramp 1296 0.84 Level 7 0 0.966 1.00 1597

 UpStream

 DownStream 904 0.83 Level 3 0 0.985 1.00 1105

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3597  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3597 Exhibit 13-8 4700 No

VFO = VF - VR 2000 Exhibit 13-8 4700 No

V
R 1597 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3597 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 21.7 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.429 (Exhibit 13-12) 

S
R
= 55.1 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 55.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 14.1

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 2708 

Ramp Volume, V
R 1448 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 46.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 2250  ft 

V
D
 = 463  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2708 0.91 Level 2 0 0.990 1.00 3006

 Ramp 1448 0.95 Level 1 0 0.995 1.00 1532

 UpStream

 DownStream 463 0.89 Level 3 0 0.985 1.00 528

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3006  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3006 Exhibit 13-8 4700 No

VFO = VF - VR 1474 Exhibit 13-8 4700 No

V
R 1532 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3006 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 16.6 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11)

S = mph (Exhibit 13-13) 

D
s
 = 0.423 (Exhibit 13-12) 

S
R
= 55.3 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 55.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 14.2

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Constructin Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 930 

Deceleration Lane Length L
D

Freeway Volume, V
F 2057 

Ramp Volume, V
R 800 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 51.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1580  ft 

VD = 1153  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2057 0.96 Level 5 0 0.976 1.00 2196

 Ramp 800 0.78 Level 2 0 0.990 1.00 1036

 UpStream

 DownStream 1153 0.75 Level 10 0 0.952 1.00 1614

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2196   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3232  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3232   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.4 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.325 (Exibit 13-11) 

S
R
= 50.8 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 50.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 14.2

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Constructin Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 2250  ft 

Vu = 117  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 930 

Deceleration Lane Length L
D

Freeway Volume, V
F 2057 

Ramp Volume, V
R 800 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 51.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2057 0.96 Level 5 0 0.976 1.00 2196

 Ramp 800 0.83 Level 3 0 0.985 1.00 978

 UpStream 117 0.81 Level 1 0 0.995 1.00 145

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2196   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3174  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3174   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.0 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.319 (Exibit 13-11) 

S
R
= 50.8 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 50.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12)

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 14.2

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Constructin Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 930 

Deceleration Lane Length L
D

Freeway Volume, V
F 1260 

Ramp Volume, V
R 553 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 51.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 2250  ft 

VD = 1450  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1260 0.91 Level 3 0 0.985 1.00 1405

 Ramp 553 0.95 Level 1 0 0.995 1.00 585

 UpStream

 DownStream 1450 0.95 Level 4 0 0.980 1.00 1557

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1405   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1990  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1990   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 14.9 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.255 (Exibit 13-11) 

S
R
= 51.7 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 51.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 14.2

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Constructin Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 2250  ft 

Vu = 60  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 930 

Deceleration Lane Length L
D

Freeway Volume, V
F 1260 

Ramp Volume, V
R 553 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 51.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1260 0.91 Level 3 0 0.985 1.00 1405

 Ramp 553 0.95 Level 1 0 0.995 1.00 585

 UpStream 60 0.79 Level 2 0 0.990 1.00 77

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1405   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1990  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1990   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 14.9 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.255 (Exibit 13-11) 

S
R
= 51.7 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 51.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 14.3

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Constructin Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1580  ft 

Vu = 904  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 900 

Deceleration Lane Length L
D

Freeway Volume, V
F 2857 

Ramp Volume, V
R 141 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 52.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2857 0.96 Level 4 0 0.980 1.00 3036

 Ramp 141 0.90 Level 0 0 1.000 1.00 157

 UpStream 904 0.83 Level 3 0 0.985 1.00 1105

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 3036   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3193  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3193   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.7 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.322 (Exibit 13-11) 

S
R
= 50.8 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 50.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 14.3

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Constructin Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1580  ft 

Vu = 463  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 900 

Deceleration Lane Length L
D

Freeway Volume, V
F 1813 

Ramp Volume, V
R 60 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 52.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1813 0.91 Level 2 0 0.990 1.00 2012

 Ramp 60 0.65 Level 2 0 0.990 1.00 93

 UpStream 463 0.89 Level 3 0 0.985 1.00 528

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2012   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2105  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2105   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 16.2 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.259 (Exibit 13-11) 

S
R
= 51.6 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 51.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB 14.4

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 690 

Freeway Volume, V
F 1819 

Ramp Volume, V
R 439 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 48.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 2385  ft 

V
D
 = 730  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1819 0.97 Level 3 0 0.985 1.00 1903

 Ramp 439 0.91 Level 1 0 0.995 1.00 485

 UpStream

 DownStream 730 0.95 Level 4 0 0.980 1.00 784

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1903  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1903 Exhibit 13-8 4700 No

VFO = VF - VR 1418 Exhibit 13-8 4700 No

V
R 485 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1903 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 14.4 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.303 (Exhibit 13-12) 

S
R
= 58.0 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 58.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB 14.4

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 690 

Freeway Volume, V
F 3478 

Ramp Volume, V
R 918 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 48.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 2385  ft 

V
D
 = 1091  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3478 0.95 Level 3 0 0.985 1.00 3716

 Ramp 918 0.88 Level 1 0 0.995 1.00 1048

 UpStream

 DownStream 1091 0.89 Level 6 0 0.971 1.00 1263

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3716  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3716 Exhibit 13-8 4700 No

VFO = VF - VR 2668 Exhibit 13-8 4700 No

V
R 1048 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3716 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 30.0 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.353 (Exhibit 13-12) 

S
R
= 56.9 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 56.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 14.5

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Constructin Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 2385  ft 

Vu = 439  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length L
D

Freeway Volume, V
F 1380 

Ramp Volume, V
R 730 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 46.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1380 0.97 Level 4 0 0.980 1.00 1451

 Ramp 730 0.95 Level 3 0 0.985 1.00 780

 UpStream 439 0.91 Level 2 0 0.990 1.00 487

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1451   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2231  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2231   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 18.8 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.302 (Exibit 13-11) 

S
R
= 58.1 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 58.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12)

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  1/21/2016    9:48 AM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

1/21/2016file:///C:/Users/acellettibaron/AppData/Local/Temp/r2k3EA8.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 14.5

Agency or Company Pennoni Junction Route 332

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Constructin Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 2385  ft 

Vu = 959  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 600 

Deceleration Lane Length L
D

Freeway Volume, V
F 2560 

Ramp Volume, V
R 1298 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 46.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2560 0.93 Level 4 0 0.980 1.00 2808

 Ramp 1298 0.89 Level 2 0 0.990 1.00 1473

 UpStream 959 0.92 Level 2 0 0.990 1.00 1053

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2808   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4281  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4281   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 34.4 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.548 (Exibit 13-11) 

S
R
= 52.4 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 52.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-16.1AM

Agency or Company Pennoni Junction

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 645 

Freeway Volume, V
F 3001 

Ramp Volume, V
R 159 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 27.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 1025  ft 

V
D
 = 778  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3001 0.96 Level 4 0 0.980 1.00 3189

 Ramp 159 0.80 Level 9 0 0.957 1.00 208

 UpStream

 DownStream 778 0.82 Level 6 0 0.971 1.00 977

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3189  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3189 Exhibit 13-8 4700 No

VFO = VF - VR 2981 Exhibit 13-8 4700 No

V
R 208 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3189 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 25.9 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.551 (Exhibit 13-12) 

S
R
= 52.3 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 52.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-16.1PM

Agency or Company Pennoni Junction

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 645 

Freeway Volume, V
F 1920 

Ramp Volume, V
R 352 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 27.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 1025  ft 

V
D
 = 206  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1920 0.92 Level 2 0 0.990 1.00 2108

 Ramp 352 0.88 Level 2 0 0.990 1.00 404

 UpStream

 DownStream 206 0.79 Level 7 0 0.966 1.00 270

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2108  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2108 Exhibit 13-8 4700 No

VFO = VF - VR 1704 Exhibit 13-8 4700 No

V
R 404 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2108 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 16.6 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.568 (Exhibit 13-12) 

S
R
= 51.9 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-16.2-DOWN

Agency or Company Pennoni Junction Taylorsville Road

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 985  ft 

Vu = 160  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 365 

Deceleration Lane Length L
D

Freeway Volume, V
F 2842 

Ramp Volume, V
R 834 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 28.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2842 0.96 Level 4 0 0.980 1.00 3020

 Ramp 834 0.86 Level 1 0 0.995 1.00 975

 UpStream 160 0.78 Level 14 0 0.935 1.00 219

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 3020   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3995  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3995   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 33.9 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.512 (Exibit 13-11) 

S
R
= 48.3 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 48.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-16.2-UP

Agency or Company Pennoni Junction Taylorsville Road

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1025  ft 

Vu = 738  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 365 

Deceleration Lane Length L
D

Freeway Volume, V
F 2842 

Ramp Volume, V
R 834 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 28.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2842 0.96 Level 4 0 0.980 1.00 3020

 Ramp 834 0.86 Level 1 0 0.995 1.00 975

 UpStream 738 0.74 Level 2 0 0.990 1.00 1007

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 3020   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3995  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3995   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 33.9 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.512 (Exibit 13-11) 

S
R
= 48.3 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 48.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-16.2PM-DOWN

Agency or Company Pennoni Junction Taylorsville Road

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 985  ft 

Vu = 360  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 365 

Deceleration Lane Length L
D

Freeway Volume, V
F 1568 

Ramp Volume, V
R 314 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 28.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1568 0.92 Level 2 0 0.990 1.00 1721

 Ramp 314 0.88 Level 1 0 0.995 1.00 359

 UpStream 360 0.87 Level 6 0 0.971 1.00 426

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1721   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2080  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2080   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 19.2 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.332 (Exibit 13-11) 

S
R
= 50.7 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 50.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-16.2PM-UP

Agency or Company Pennoni Junction Taylorsville Road

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1025  ft 

Vu = 139  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 365 

Deceleration Lane Length L
D

Freeway Volume, V
F 1568 

Ramp Volume, V
R 314 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 28.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1568 0.92 Level 2 0 0.990 1.00 1721

 Ramp 314 0.88 Level 1 0 0.995 1.00 359

 UpStream 139 0.81 Level 3 0 0.985 1.00 174

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1721   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2080  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2080   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 19.2 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.332 (Exibit 13-11) 

S
R
= 50.7 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 50.7 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-16.3

Agency or Company Pennoni Junction Taylorsville Road

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 985  ft 

Vu = 778  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 210 

Deceleration Lane Length L
D

Freeway Volume, V
F 3676 

Ramp Volume, V
R 612 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 30.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3676 0.96 Level 3 0 0.985 1.00 3887

 Ramp 612 0.81 Level 1 0 0.995 1.00 759

 UpStream 778 0.82 Level 6 0 0.971 1.00 977

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 3887   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4646  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4646   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 40.0 (pc/mi/ln) 

LOS = E (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.715 (Exibit 13-11) 

S
R
= 48.6 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 48.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-16.3

Agency or Company Pennoni Junction Taylorsville Road

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 985  ft 

Vu = 206  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 210 

Deceleration Lane Length L
D

Freeway Volume, V
F 1882 

Ramp Volume, V
R 127 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 30.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1882 0.92 Level 2 0 0.990 1.00 2066

 Ramp 127 0.88 Level 0 0 1.000 1.00 144

 UpStream 206 0.79 Level 7 0 0.966 1.00 270

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2066   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2210  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2210   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 21.3 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.344 (Exibit 13-11) 

S
R
= 57.1 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 57.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel 16.4AM

Agency or Company Pennoni Junction I95-SB

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 120 

Freeway Volume, V
F 1622 

Ramp Volume, V
R 243 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 28.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 790  ft 

V
D
 = 97  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1622 0.90 Level 8 0 0.962 1.00 1874

 Ramp 243 0.88 Level 7 0 0.966 1.00 286

 UpStream

 DownStream 97 0.78 Level 11 0 0.948 1.00 131

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1874  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1874 Exhibit 13-8 4700 No

VFO = VF - VR 1588 Exhibit 13-8 4700 No

V
R 286 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1874 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 19.3 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.545 (Exhibit 13-12) 

S
R
= 52.5 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 52.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel 16.4PM

Agency or Company Pennoni Junction I95-SB

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 120 

Freeway Volume, V
F 4434 

Ramp Volume, V
R 842 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 28.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 790  ft 

V
D
 = 496  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 4434 0.97 Level 2 0 0.990 1.00 4617

 Ramp 842 0.95 Level 1 0 0.995 1.00 891

 UpStream

 DownStream 496 0.86 Level 2 0 0.990 1.00 583

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4617  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4617 Exhibit 13-8 4700 No

VFO = VF - VR 3726 Exhibit 13-8 4700 No

V
R 891 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4617 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 42.9 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.599 (Exhibit 13-12) 

S
R
= 51.2 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.2 mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  1/21/2016    8:33 AM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

1/21/2016file:///C:/Users/acellettibaron/AppData/Local/Temp/r2k3219.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel 16.5AM-DOWN

Agency or Company Pennoni Junction I95-SB

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 290 

Freeway Volume, V
F 1379 

Ramp Volume, V
R 104 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 27.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 1370  ft 

V
D
 = 338  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1379 0.90 Level 8 0 0.962 1.00 1594

 Ramp 104 0.93 Level 7 0 0.966 1.00 116

 UpStream

 DownStream 338 0.92 Level 4 0 0.980 1.00 375

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1594  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1594 Exhibit 13-8 4700 No

VFO = VF - VR 1478 Exhibit 13-8 4700 No

V
R 116 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1594 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 15.4 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.542 (Exhibit 13-12) 

S
R
= 52.5 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 52.5 mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  1/21/2016    8:42 AM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

1/21/2016file:///C:/Users/acellettibaron/AppData/Local/Temp/r2k233B.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel 16.5AM-UP

Agency or Company Pennoni Junction I95-SB

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 790  ft 

V
u
 = 225  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 290 

Freeway Volume, V
F 1379 

Ramp Volume, V
R 104 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 27.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1379 0.90 Level 8 0 0.962 1.00 1594

 Ramp 104 0.93 Level 7 0 0.966 1.00 116

 UpStream 225 0.83 Level 9 0 0.957 1.00 283

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1594  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1594 Exhibit 13-8 4700 No

VFO = VF - VR 1478 Exhibit 13-8 4700 No

V
R 116 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1594 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 15.4 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.542 (Exhibit 13-12) 

S
R
= 52.5 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 52.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel 16.5PM-DOWN

Agency or Company Pennoni Junction I95-SB

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 290 

Freeway Volume, V
F 3592 

Ramp Volume, V
R 487 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 27.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 1370  ft 

V
D
 = 310  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3592 0.97 Level 2 0 0.990 1.00 3740

 Ramp 487 0.85 Level 1 0 0.995 1.00 576

 UpStream

 DownStream 310 0.89 Level 4 0 0.980 1.00 355

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3740  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3740 Exhibit 13-8 4700 No

VFO = VF - VR 3164 Exhibit 13-8 4700 No

V
R 576 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3740 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 33.8 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.584 (Exhibit 13-12) 

S
R
= 51.6 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel 16.5PM-UP

Agency or Company Pennoni Junction I95-SB

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 790  ft 

V
u
 = 864  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 290 

Freeway Volume, V
F 3592 

Ramp Volume, V
R 487 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 27.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3592 0.97 Level 2 0 0.990 1.00 3740

 Ramp 487 0.85 Level 1 0 0.995 1.00 576

 UpStream 864 0.91 Level 1 0 0.995 1.00 954

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3740  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3740 Exhibit 13-8 4700 No

VFO = VF - VR 3164 Exhibit 13-8 4700 No

V
R 576 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3740 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 33.8 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.584 (Exhibit 13-12) 

S
R
= 51.6 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 SB-16.6

Agency or Company Pennoni Junction Taylorsville Road

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1370  ft 

Vu = 97  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 1310 

Deceleration Lane Length L
D

Freeway Volume, V
F 1275 

Ramp Volume, V
R 306 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 42.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1275 0.90 Level 8 0 0.962 1.00 1473

 Ramp 306 0.85 Level 2 0 0.990 1.00 364

 UpStream 97 0.78 Level 11 0 0.948 1.00 131

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1473   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1837  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1837   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 11.4 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.235 (Exibit 13-11) 

S
R
= 59.6 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 59.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 SB-16.6

Agency or Company Pennoni Junction Taylorsville Road

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1370  ft 

Vu = 496  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 1310 

Deceleration Lane Length L
D

Freeway Volume, V
F 3105 

Ramp Volume, V
R 309 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 42.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3105 0.97 Level 3 0 0.985 1.00 3249

 Ramp 309 0.89 Level 2 0 0.990 1.00 351

 UpStream 496 0.86 Level 2 0 0.990 1.00 583

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 3249   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3600  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3600   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 25.2 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.354 (Exibit 13-11) 

S
R
= 56.9 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 56.9 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 SB-17.1

Agency or Company Pennoni Junction NJ29

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 3005  ft 

V
u
 = 120  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 0 

Deceleration Lane Length L
D

Freeway Volume, V
F 0 

Ramp Volume, V
R 226 

Freeway Free-Flow Speed, S
FF 56.0 

Ramp Free-Flow Speed, S
FR 26.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 0 0.94 Level 0 0 1.000 1.00 0

 Ramp 226 0.83 Level 1 0 0.995 1.00 274

 UpStream 120 0.86 Level 8 0 0.962 1.00 145

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 0   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 274  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 274   Exhibit 13-8 4600:All No V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 7.5 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.326 (Exibit 13-11) 

S
R
= 51.4 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 51.4 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 SB-17.1

Agency or Company Pennoni Junction NJ29

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 3005  ft 

V
u
 = 194  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 0 

Deceleration Lane Length L
D

Freeway Volume, V
F 0 

Ramp Volume, V
R 284 

Freeway Free-Flow Speed, S
FF 56.0 

Ramp Free-Flow Speed, S
FR 26.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 0 0.94 Level 0 0 1.000 1.00 0

 Ramp 284 0.83 Level 1 0 0.995 1.00 344

 UpStream 194 0.85 Level 8 0 0.962 1.00 237

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =   (Equation 13-6 or 13-7)

P
FM

 = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 0   pc/h 

V
3
 or V

av34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 344  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 344   Exhibit 13-8 4600:All No V

12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 8.0 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.327 (Exibit 13-11) 

S
R
= 51.4 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 51.4 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel NJ29 SB-17.2

Agency or Company Pennoni Junction I95

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 1036 

Ramp Volume, V
R 113 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 555  ft 

V
D
 = 166  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1036 0.93 Level 5 0 0.976 1.00 1142

 Ramp 113 0.76 Level 3 0 0.985 1.00 151

 UpStream

 DownStream 166 0.70 Level 6 0 0.971 1.00 244

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1142  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1142 Exhibit 13-8 4500 No

VFO = VF - VR 991 Exhibit 13-8 4500 No

V
R 151 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1142 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 14.1 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.442 (Exhibit 13-12) 

S
R
= 49.3 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel NJ29 SB-17.2

Agency or Company Pennoni Junction I95

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 696 

Ramp Volume, V
R 186 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 555  ft 

V
D
 = 110  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 696 0.91 Level 2 0 0.990 1.00 772

 Ramp 186 0.91 Level 2 0 0.990 1.00 206

 UpStream

 DownStream 110 0.79 Level 3 0 0.985 1.00 141

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 772  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 772 Exhibit 13-8 4500 No

VFO = VF - VR 566 Exhibit 13-8 4500 No

V
R 206 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 772 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 10.9 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.447 (Exhibit 13-12) 

S
R
= 49.2 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I95 SB-17.3

Agency or Company Pennoni Junction NJ29

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 1772 

Ramp Volume, V
R 180 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 32.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 460  ft 

V
D
 = 346  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1772 0.97 Level 4 0 0.980 1.00 1863

 Ramp 180 0.82 Level 7 0 0.966 1.00 227

 UpStream

 DownStream 346 0.89 Level 4 0 0.980 1.00 397

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1863  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 1863 Exhibit 13-8 4700 No

VFO = VF - VR 1636 Exhibit 13-8 4700 No

V
R 227 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1863 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 20.3 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.487 (Exhibit 13-12) 

S
R
= 53.8 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 53.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I95 SB-17.3

Agency or Company Pennoni Junction NJ29

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 0 

Freeway Volume, V
F 4286 

Ramp Volume, V
R 271 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 32.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 460  ft 

V
D
 = 353  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 4286 0.95 Level 2 0 0.990 1.00 4557

 Ramp 271 0.89 Level 2 0 0.990 1.00 308

 UpStream

 DownStream 353 0.64 Level 4 0 0.980 1.00 563

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4557  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4557 Exhibit 13-8 4700 No

VFO = VF - VR 4249 Exhibit 13-8 4700 No

V
R 308 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4557 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 43.4 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.495 (Exhibit 13-12) 

S
R
= 53.6 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 53.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 SB-17.1

Agency or Company Pennoni Junction NJ29

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 460  ft 

Vu = 180  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 290 

Deceleration Lane Length L
D

Freeway Volume, V
F 1592 

Ramp Volume, V
R 346 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1592 0.96 Level 4 0 0.980 1.00 1692

 Ramp 346 0.89 Level 4 0 0.980 1.00 397

 UpStream 180 0.82 Level 7 0 0.966 1.00 227

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1692   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2089  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2089   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 19.8 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.338 (Exibit 13-11) 

S
R
= 57.2 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 57.2 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 SB-17.4

Agency or Company Pennoni Junction NJ29

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 460  ft 

Vu = 271  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 290 

Deceleration Lane Length L
D

Freeway Volume, V
F 4015 

Ramp Volume, V
R 353 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 25.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4015 0.97 Level 2 0 0.990 1.00 4181

 Ramp 353 0.64 Level 4 0 0.980 1.00 563

 UpStream 271 0.89 Level 2 0 0.990 1.00 308

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 4181   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4744  Exhibit 13-8 Yes 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 4744   Exhibit 13-8 4600:All Yes V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 40.4 (pc/mi/ln) 

LOS = F (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.755 (Exibit 13-11) 

S
R
= 47.6 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 47.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel NJ29-SB-17.5

Agency or Company Pennoni Junction I95

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 965 

Deceleration Lane Length L
D

Freeway Volume, V
F 923 

Ramp Volume, V
R 166 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 27.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1625  ft 

VD = 226  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 923 0.94 Level 5 0 0.976 1.00 1006

 Ramp 166 0.70 Level 6 0 0.971 1.00 244

 UpStream

 DownStream 226 0.89 Level 1 0 0.995 1.00 255

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1006   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1250  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1370   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 9.1 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.284 (Exibit 13-11) 

S
R
= 51.3 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 51.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel NJ29-SB-17.5

Agency or Company Pennoni Junction I95

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 965 

Deceleration Lane Length L
D

Freeway Volume, V
F 510 

Ramp Volume, V
R 110 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 27.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 1625  ft 

VD = 226  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 510 0.88 Level 1 0 0.995 1.00 582

 Ramp 110 0.79 Level 3 0 0.985 1.00 141

 UpStream

 DownStream 226 0.90 Level 1 0 0.995 1.00 252

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 582   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 723  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 792   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 5.0 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.278 (Exibit 13-11) 

S
R
= 51.4 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 51.4 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  1/20/2016    4:50 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

1/20/2016file:///C:/Users/acellettibaron/AppData/Local/Temp/r2k1D17.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel NJ29-NB-17.7

Agency or Company Pennoni Junction I95

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 565  ft 

Vu = 617  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 3279 

Ramp Volume, V
R 200 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 29.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3279 0.97 Level 1 0 0.995 1.00 3397

 Ramp 200 0.89 Level 3 0 0.985 1.00 228

 UpStream 617 0.85 Level 1 0 0.995 1.00 730

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 3397   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3625  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3625   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.2 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.380 (Exibit 13-11) 

S
R
= 56.3 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 56.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel NJ29-NB-17.7

Agency or Company Pennoni Junction I95

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 565  ft 

Vu = 426  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 1075 

Ramp Volume, V
R 126 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 29.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1075 0.96 Level 2 0 0.990 1.00 1131

 Ramp 126 0.85 Level 1 0 0.995 1.00 149

 UpStream 426 0.88 Level 2 0 0.990 1.00 489

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1131   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1280  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1280   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 6.0 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.248 (Exibit 13-11) 

S
R
= 59.3 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 59.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I95 NB-17.7

Agency or Company Pennoni Junction NJ29

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 3896 

Ramp Volume, V
R 617 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 29.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 565  ft 

V
D
 = 200  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3896 0.97 Level 1 0 0.995 1.00 4037

 Ramp 617 0.85 Level 1 0 0.995 1.00 730

 UpStream

 DownStream 200 0.89 Level 3 0 0.985 1.00 228

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4037  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

VF 4037 Exhibit 13-8 4700 No

V
FO

 = V
F

- V
R 3307 Exhibit 13-8 4700 No

V
R 730 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 4037 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 25.5 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.572 (Exhibit 13-12) 

S
R
= 51.9 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I95 NB-17.7

Agency or Company Pennoni Junction NJ29

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 2 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 1501 

Ramp Volume, V
R 426 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 29.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 565  ft 

V
D
 = 126  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1501 0.96 Level 2 0 0.990 1.00 1579

 Ramp 426 0.88 Level 2 0 0.990 1.00 489

 UpStream

 DownStream 126 0.85 Level 1 0 0.995 1.00 149

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 1579  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

VF 1579 Exhibit 13-8 4700 No

V
FO

 = V
F

- V
R 1090 Exhibit 13-8 4700 No

V
R 489 Exhibit 13-10 1900 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1579 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 4.3 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.550 (Exhibit 13-12) 

S
R
= 52.3 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 52.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel NJ29-SB-17.8

Agency or Company Pennoni Junction I95

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1625  ft 

Vu = 166  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 1089 

Ramp Volume, V
R 568 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 21.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1089 0.94 Level 5 0 0.976 1.00 1187

 Ramp 568 0.89 Level 1 0 0.995 1.00 641

 UpStream 166 0.70 Level 6 0 0.971 1.00 244

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 1187   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1828  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1828   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 10.0 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.282 (Exibit 13-11) 

S
R
= 51.3 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 51.3 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel NJ29-SB-17.8

Agency or Company Pennoni Junction I95

Date Performed 8/17/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 1625  ft 

Vu = 110  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, LA 1500 

Deceleration Lane Length L
D

Freeway Volume, V
F 620 

Ramp Volume, V
R 226 

Freeway Free-Flow Speed, SFF 55.0 

Ramp Free-Flow Speed, SFR 21.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 620 0.88 Level 2 0 0.990 1.00 712

 Ramp 226 0.90 Level 1 0 0.995 1.00 252

 UpStream 110 0.79 Level 3 0 0.985 1.00 141

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 =   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 712   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 964  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 964   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 3.5 (pc/mi/ln) 

LOS = A (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.268 (Exibit 13-11) 

S
R
= 51.5 mph (Exhibit 13-11) 

S
0
= N/A mph (Exhibit 13-11) 

S = 51.5 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.1

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 950 

Freeway Volume, V
F 4310 

Ramp Volume, V
R 479 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 49.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 2500  ft 

V
D
 = 500  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 4310 0.95 Level 2 0 0.990 1.00 4582

 Ramp 479 0.88 Level 2 0 0.990 1.00 550

 UpStream

 DownStream 500 0.88 Level 5 0 0.976 1.00 582

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.620  using Equation (Exhibit 13-7) 

V
12

 = 3050  pc/h 

V
3
 or V

av34 1532  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

VF 4582 Exhibit 13-8 7050 No

V
FO

 = V
F

- V
R 4032 Exhibit 13-8 7050 No

V
R 550 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3050 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 21.9 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.296 (Exhibit 13-12) 

S
R
= 58.2 mph (Exhibit 13-12) 

S
0
= 69.2 mph (Exhibit 13-12) 

S = 61.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.1

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 950 

Freeway Volume, V
F 1753 

Ramp Volume, V
R 361 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 49.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 2500  ft 

V
D
 = 571  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1753 0.95 Level 2 0 0.990 1.00 1864

 Ramp 361 0.91 Level 1 0 0.995 1.00 399

 UpStream

 DownStream 571 0.83 Level 1 0 0.995 1.00 691

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.695  using Equation (Exhibit 13-7) 

V
12

 = 1417  pc/h 

V
3
 or V

av34 447  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

VF 1864 Exhibit 13-8 7050 No

V
FO

 = V
F

- V
R 1465 Exhibit 13-8 7050 No

V
R 399 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1417 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 7.9 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.282 (Exhibit 13-12) 

S
R
= 58.5 mph (Exhibit 13-12) 

S
0
= 71.3 mph (Exhibit 13-12) 

S = 61.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.2

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 2500  ft 

V
u
 = 479  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 585 

Deceleration Lane Length L
D

Freeway Volume, V
F 3831 

Ramp Volume, V
R 500 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 56.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3831 0.95 Level 2 0 0.990 1.00 4073

 Ramp 500 0.88 Level 5 0 0.976 1.00 582

 UpStream 479 0.88 Level 2 0 0.990 1.00 550

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 1782.83   (Equation 13-6 or 13-7)

P
FM

 = 0.594   using Equation  (Exhibit 13-6) 

V
12

 = 2419   pc/h 

V
3
 or V

av34
1654   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 4655  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 3001   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 24.9 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.334 (Exibit 13-11) 

S
R
= 57.3 mph (Exhibit 13-11) 

S
0
= 60.8 mph (Exhibit 13-11) 

S = 58.5 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.2

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 2500  ft 

V
u
 = 361  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 585 

Deceleration Lane Length L
D

Freeway Volume, V
F 1392 

Ramp Volume, V
R 571 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 56.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1392 0.97 Level 2 0 0.990 1.00 1449

 Ramp 571 0.83 Level 1 0 0.995 1.00 691

 UpStream 361 0.91 Level 1 0 0.995 1.00 399

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 1244.62   (Equation 13-6 or 13-7)

P
FM

 = 0.594   using Equation  (Exhibit 13-6) 

V
12

 = 861   pc/h 

V
3
 or V

av34
588   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2140  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1552   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 13.6 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.274 (Exibit 13-11) 

S
R
= 58.7 mph (Exhibit 13-11) 

S
0
= 64.7 mph (Exhibit 13-11) 

S = 60.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.3-DOWN

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 290 

Freeway Volume, V
F 2358 

Ramp Volume, V
R 513 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 36.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 885  ft 

V
D
 = 206  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2358 0.92 Level 7 0 0.966 1.00 2653

 Ramp 513 0.96 Level 4 0 0.980 1.00 545

 UpStream

 DownStream 206 0.78 Level 8 0 0.962 1.00 275

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.669  using Equation (Exhibit 13-7) 

V
12

 = 1954  pc/h 

V
3
 or V

av34 699  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2653 Exhibit 13-8 7050 No

VFO = VF - VR 2108 Exhibit 13-8 7050 No

V
R 545 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1954 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 18.4 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.464 (Exhibit 13-12) 

S
R
= 54.3 mph (Exhibit 13-12) 

S
0
= 71.3 mph (Exhibit 13-12) 

S = 58.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.3-UP

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 290  ft 

V
u
 = 405  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 290 

Freeway Volume, V
F 2358 

Ramp Volume, V
R 513 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 36.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2358 0.92 Level 7 0 0.966 1.00 2653

 Ramp 513 0.96 Level 4 0 0.980 1.00 545

 UpStream 405 0.92 Level 5 0 0.976 1.00 451

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 4977.98  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2653  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2653 Exhibit 13-8 7050 No

VFO = VF - VR 2108 Exhibit 13-8 7050 No

V
R 545 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2653 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 24.5 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.464 (Exhibit 13-12) 

S
R
= 54.3 mph (Exhibit 13-12) 

S
0
= 71.3 mph (Exhibit 13-12) 

S = 54.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.3-DOWN

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 290 

Freeway Volume, V
F 4610 

Ramp Volume, V
R 326 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 36.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 885  ft 

V
D
 = 371  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 4610 0.98 Level 3 0 0.985 1.00 4775

 Ramp 326 0.88 Level 1 0 0.995 1.00 372

 UpStream

 DownStream 371 0.92 Level 5 0 0.976 1.00 413

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.624  using Equation (Exhibit 13-7) 

V
12

 = 3117  pc/h 

V
3
 or V

av34 1658  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4775 Exhibit 13-8 7050 No

VFO = VF - VR 4403 Exhibit 13-8 7050 No

V
R 372 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3117 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 28.4 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.448 (Exhibit 13-12) 

S
R
= 54.7 mph (Exhibit 13-12) 

S
0
= 68.7 mph (Exhibit 13-12) 

S = 58.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.3-UP

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 290  ft 

V
u
 = 501  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 290 

Freeway Volume, V
F 4610 

Ramp Volume, V
R 326 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 36.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 4610 0.98 Level 3 0 0.985 1.00 4775

 Ramp 326 0.88 Level 1 0 0.995 1.00 372

 UpStream 501 0.91 Level 1 0 0.995 1.00 553

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 3624.97  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4775  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4775 Exhibit 13-8 7050 No

VFO = VF - VR 4403 Exhibit 13-8 7050 No

V
R 372 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4775 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 42.7 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.448 (Exhibit 13-12) 

S
R
= 54.7 mph (Exhibit 13-12) 

S
0
= 71.3 mph (Exhibit 13-12) 

S = 54.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.4

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

Vu =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, LA 290 

Deceleration Lane Length L
D

Freeway Volume, V
F 1953 

Ramp Volume, V
R 405 

Freeway Free-Flow Speed, SFF 65.0 

Ramp Free-Flow Speed, SFR 34.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 290  ft 

VD = 513  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1953 0.92 Level 5 0 0.976 1.00 2176

 Ramp 405 0.92 Level 5 0 0.976 1.00 451

 UpStream

 DownStream 513 0.96 Level 4 0 0.980 1.00 545

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V12 = VF ( PFM )

L
EQ

 = 3875.42   (Equation 13-6 or 13-7)

PFM = 1.000   using Equation  (Exhibit 13-6) 

V
12

 = 2176   pc/h 

V3 or Vav34 0   pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

PFD =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V3 or Vav34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2627  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2627   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.9 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

MS = 0.355 (Exibit 13-11) 

S
R
= 56.8 mph (Exhibit 13-11) 

S
0
= 65.0 mph (Exhibit 13-11) 

S = 56.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.4

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 290 

Deceleration Lane Length L
D

Freeway Volume, V
F 4109 

Ramp Volume, V
R 501 

Freeway Free-Flow Speed, S
FF 65.0 

Ramp Free-Flow Speed, S
FR 34.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 290  ft 

V
D
 = 326  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 4109 0.98 Level 3 0 0.985 1.00 4256

 Ramp 501 0.91 Level 1 0 0.995 1.00 553

 UpStream

 DownStream 326 0.88 Level 1 0 0.995 1.00 372

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 2645.24   (Equation 13-6 or 13-7)

P
FM

 = 0.886   using Equation  (Exhibit 13-6) 

V
12

 = 3770   pc/h 

V
3
 or V

av34
486   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 4809  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 4323   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 37.1 (pc/mi/ln) 

LOS = E (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.595 (Exibit 13-11) 

S
R
= 51.3 mph (Exhibit 13-11) 

S
0
= 65.0 mph (Exhibit 13-11) 

S = 52.4 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.5

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 885  ft 

V
u
 = 513  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 800 

Deceleration Lane Length L
D

Freeway Volume, V
F 1845 

Ramp Volume, V
R 206 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 36.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1845 0.92 Level 8 0 0.962 1.00 2086

 Ramp 206 0.78 Level 8 0 0.962 1.00 275

 UpStream 513 0.96 Level 4 0 0.980 1.00 545

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 340.97   (Equation 13-6 or 13-7)

P
FM

 = 0.600   using Equation  (Exhibit 13-6) 

V
12

 = 1251   pc/h 

V
3
 or V

av34
835   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2361  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1526   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 12.2 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.281 (Exibit 13-11) 

S
R
= 51.3 mph (Exhibit 13-11) 

S
0
= 53.8 mph (Exhibit 13-11) 

S = 52.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst RJD Freeway/Dir of Travel I-95 NB-19.5

Agency or Company Pennoni Junction Bear Tavern Road

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 885  ft 

V
u
 = 326  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 800 

Deceleration Lane Length L
D

Freeway Volume, V
F 4284 

Ramp Volume, V
R 371 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 36.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 4284 0.98 Level 3 0 0.985 1.00 4437

 Ramp 371 0.92 Level 5 0 0.976 1.00 413

 UpStream 326 0.88 Level 1 0 0.995 1.00 372

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 873.62   (Equation 13-6 or 13-7)

P
FM

 = 0.600   using Equation  (Exhibit 13-6) 

V
12

 = 2662   pc/h 

V
3
 or V

av34
1775   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 4850  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 3075   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 24.3 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.348 (Exibit 13-11) 

S
R
= 50.5 mph (Exhibit 13-11) 

S
0
= 50.4 mph (Exhibit 13-11) 

S = 50.5 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.1

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 945  ft 

Vu = 495  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 460 

Deceleration Lane Length LD

Freeway Volume, V
F 3446 

Ramp Volume, V
R 460 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, SFR 41.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3446 0.97 Level 3 0 0.985 1.00 3606

 Ramp 460 0.84 Level 4 0 0.980 1.00 559

 UpStream 495 0.92 Level 1 0 0.995 1.00 541

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 837.67   (Equation 13-6 or 13-7)

PFM = 0.590   using Equation  (Exhibit 13-6) 

V
12

 = 2129   pc/h 

V3 or Vav34
1477   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 = 2129   pc/h (Equation 13-16, 13-

18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4165  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2688   Exhibit 13-8 4600:All No V
12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 23.3 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.341 (Exibit 13-11) 

S
R
= 50.6 mph (Exhibit 13-11) 

S0= 51.5 mph (Exhibit 13-11) 

S = 50.9 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.1

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 945  ft 

Vu = 96  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 460 

Deceleration Lane Length LD

Freeway Volume, V
F 1796 

Ramp Volume, V
R 1559 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, SFR 41.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1796 0.99 Level 2 0 0.990 1.00 1832

 Ramp 1559 0.69 Level 1 0 0.995 1.00 2271

 UpStream 96 0.86 Level 1 0 0.995 1.00 112

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 824.40   (Equation 13-6 or 13-7)

PFM = 0.590   using Equation  (Exhibit 13-6) 

V
12

 = 1082   pc/h 

V3 or Vav34
750   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 = 1082   pc/h (Equation 13-16, 13-

18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4103  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 3353   Exhibit 13-8 4600:All No V
12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 27.7 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.395 (Exibit 13-11) 

S
R
= 49.9 mph (Exhibit 13-11) 

S0= 54.1 mph (Exhibit 13-11) 

S = 50.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.2

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 575 

Deceleration Lane Length L
D

Freeway Volume, V
F 2139 

Ramp Volume, V
R 62 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 33.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 575  ft 

V
D
 = 433  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2139 0.92 Level 7 0 0.966 1.00 2406

 Ramp 62 0.78 Level 3 0 0.985 1.00 81

 UpStream

 DownStream 433 0.81 Level 1 0 0.995 1.00 537

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 3138.06   (Equation 13-6 or 13-7)

P
FM

 = 0.794   using Equation  (Exhibit 13-6) 

V
12

 = 1911   pc/h 

V
3
 or V

av34
495   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2487  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1992   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 17.4 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.312 (Exibit 13-11) 

S
R
= 50.9 mph (Exhibit 13-11) 

S
0
= 55.0 mph (Exhibit 13-11) 

S = 51.7 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.2

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 825  ft 

V
u
 = 247  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 575 

Deceleration Lane Length L
D

Freeway Volume, V
F 2139 

Ramp Volume, V
R 62 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 33.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2139 0.92 Level 7 0 0.966 1.00 2406

 Ramp 62 0.78 Level 3 0 0.985 1.00 81

 UpStream 247 0.48 Level 0 0 1.000 1.00 515

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 111.08   (Equation 13-6 or 13-7)

P
FM

 = 0.594   using Equation  (Exhibit 13-6) 

V
12

 = 1428   pc/h 

V
3
 or V

av34
978   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 2487  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 1509   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 13.6 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.301 (Exibit 13-11) 

S
R
= 51.1 mph (Exhibit 13-11) 

S
0
= 53.3 mph (Exhibit 13-11) 

S = 51.9 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.2

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 575 

Deceleration Lane Length L
D

Freeway Volume, V
F 3241 

Ramp Volume, V
R 389 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 33.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 575  ft 

V
D
 = 85  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3241 0.98 Level 4 0 0.980 1.00 3373

 Ramp 389 0.70 Level 0 0 1.000 1.00 556

 UpStream

 DownStream 85 0.89 Level 5 0 0.976 1.00 98

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 572.68   (Equation 13-6 or 13-7)

P
FM

 = 0.594   using Equation  (Exhibit 13-6) 

V
12

 = 2002   pc/h 

V
3
 or V

av34
1371   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 3929  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2558   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 21.6 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.333 (Exibit 13-11) 

S
R
= 50.7 mph (Exhibit 13-11) 

S
0
= 51.9 mph (Exhibit 13-11) 

S = 51.1 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.2

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 825  ft 

V
u
 = 230  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 575 

Deceleration Lane Length L
D

Freeway Volume, V
F 3241 

Ramp Volume, V
R 389 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 33.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3241 0.98 Level 4 0 0.980 1.00 3373

 Ramp 389 0.70 Level 0 0 1.000 1.00 556

 UpStream 230 0.93 Level 6 0 0.971 1.00 255

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 419.67   (Equation 13-6 or 13-7)

P
FM

 = 0.594   using Equation  (Exhibit 13-6) 

V
12

 = 2002   pc/h 

V
3
 or V

av34
1371   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 3929  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2558   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 21.6 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.333 (Exibit 13-11) 

S
R
= 50.7 mph (Exhibit 13-11) 

S
0
= 51.9 mph (Exhibit 13-11) 

S = 51.1 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.3

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 400 

Freeway Volume, V
F 4294 

Ramp Volume, V
R 495 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 32.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 945  ft 

V
D
 = 107  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 4294 0.97 Level 2 0 0.990 1.00 4471

 Ramp 495 0.92 Level 1 0 0.995 1.00 541

 UpStream

 DownStream 107 0.84 Level 4 0 0.980 1.00 130

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.623  using Equation (Exhibit 13-7) 

V
12

 = 2991  pc/h 

V
3
 or V

av34 1480  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4471 Exhibit 13-8 6750 No

VFO = VF - VR 3930 Exhibit 13-8 6750 No

V
R 541 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2991 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 26.4 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.516 (Exhibit 13-12) 

S
R
= 48.3 mph (Exhibit 13-12) 

S
0
= 58.5 mph (Exhibit 13-12) 

S = 51.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.3

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 400  ft 

V
u
 = 353  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 400 

Freeway Volume, V
F 4294 

Ramp Volume, V
R 495 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 32.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 4294 0.97 Level 2 0 0.990 1.00 4471

 Ramp 495 0.92 Level 1 0 0.995 1.00 541

 UpStream 353 0.82 Level 1 0 0.995 1.00 433

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 3262.58  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4471  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4471 Exhibit 13-8 6750 No

VFO = VF - VR 3930 Exhibit 13-8 6750 No

V
R 541 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4471 Exhibit 13-8 4400:All Yes

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 39.1 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.516 (Exhibit 13-12) 

S
R
= 48.3 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 48.3 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.3

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 400 

Freeway Volume, V
F 3038 

Ramp Volume, V
R 96 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 32.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 945  ft 

V
D
 = 413  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3038 0.99 Level 2 0 0.990 1.00 3099

 Ramp 96 0.86 Level 1 0 0.995 1.00 112

 UpStream

 DownStream 413 0.69 Level 1 0 0.995 1.00 602

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.677  using Equation (Exhibit 13-7) 

V
12

 = 2135  pc/h 

V
3
 or V

av34 964  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3099 Exhibit 13-8 6750 No

VFO = VF - VR 2987 Exhibit 13-8 6750 No

V
R 112 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2135 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 19.0 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.477 (Exhibit 13-12) 

S
R
= 48.8 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 51.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.3

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 400  ft 

V
u
 = 1146  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 400 

Freeway Volume, V
F 3038 

Ramp Volume, V
R 96 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 32.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3038 0.99 Level 1 0 0.995 1.00 3084

 Ramp 96 0.86 Level 1 0 0.995 1.00 112

 UpStream 1146 0.86 Level 1 0 0.995 1.00 1339

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 10035.98  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3084  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3084 Exhibit 13-8 6750 No

VFO = VF - VR 2972 Exhibit 13-8 6750 No

V
R 112 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3084 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 27.2 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.477 (Exhibit 13-12) 

S
R
= 48.8 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 48.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.4

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 535 

Freeway Volume, V
F 2386 

Ramp Volume, V
R 680 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 49.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 825  ft 

V
D
 = 62  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2386 0.92 Level 6 0 0.971 1.00 2671

 Ramp 680 0.48 Level 0 0 1.000 1.00 1417

 UpStream

 DownStream 62 0.78 Level 3 0 0.985 1.00 81

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.628  using Equation (Exhibit 13-7) 

V
12

 = 2205  pc/h 

V
3
 or V

av34 466  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

VF 2671 Exhibit 13-8 6750 No

V
FO

 = V
F

- V
R 1254 Exhibit 13-8 6750 No

V
R 1417 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2205 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 18.4 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.374 (Exhibit 13-12) 

S
R
= 50.1 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 51.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.4

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 535 

Freeway Volume, V
F 3860 

Ramp Volume, V
R 315 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 49.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 825  ft 

V
D
 = 389  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3860 0.98 Level 3 0 0.985 1.00 3998

 Ramp 315 0.93 Level 6 0 0.971 1.00 349

 UpStream

 DownStream 389 0.70 Level 0 0 1.000 1.00 556

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.644  using Equation (Exhibit 13-7) 

V
12

 = 2699  pc/h 

V
3
 or V

av34 1299  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

VF 3998 Exhibit 13-8 6750 No

V
FO

 = V
F

- V
R 3649 Exhibit 13-8 6750 No

V
R 349 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 2699 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 22.6 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.277 (Exhibit 13-12) 

S
R
= 51.4 mph (Exhibit 13-12) 

S
0
= 59.2 mph (Exhibit 13-12) 

S = 53.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.5

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 400 

Deceleration Lane Length L
D

Freeway Volume, V
F 3831 

Ramp Volume, V
R 353 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 28.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 400  ft 

V
D
 = 495  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3831 0.97 Level 2 0 0.990 1.00 3989

 Ramp 353 0.82 Level 1 0 0.995 1.00 433

 UpStream

 DownStream 495 0.92 Level 1 0 0.995 1.00 541

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 3549.87   (Equation 13-6 or 13-7)

P
FM

 = 0.904   using Equation  (Exhibit 13-6) 

V
12

 = 3607   pc/h 

V
3
 or V

av34
382   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 4422  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 4040   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 34.3 (pc/mi/ln) 

LOS = D (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.520 (Exibit 13-11) 

S
R
= 48.2 mph (Exhibit 13-11) 

S
0
= 55.0 mph (Exhibit 13-11) 

S = 48.8 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.5

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 985  ft 

V
u
 = 326  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 400 

Deceleration Lane Length L
D

Freeway Volume, V
F 3941 

Ramp Volume, V
R 353 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 28.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3941 0.97 Level 2 0 0.990 1.00 4104

 Ramp 353 0.82 Level 1 0 0.995 1.00 433

 UpStream 326 0.78 Level 1 0 0.995 1.00 420

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 210.48   (Equation 13-6 or 13-7)

P
FM

 = 0.589   using Equation  (Exhibit 13-6) 

V
12

 = 2416   pc/h 

V
3
 or V

av34
1688   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 4537  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2849   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 25.0 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.366 (Exibit 13-11) 

S
R
= 50.2 mph (Exhibit 13-11) 

S
0
= 50.7 mph (Exhibit 13-11) 

S = 50.4 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.5

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 400 

Deceleration Lane Length L
D

Freeway Volume, V
F 1825 

Ramp Volume, V
R 1146 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 28.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 400  ft 

V
D
 = 96  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1825 0.99 Level 2 0 0.990 1.00 1862

 Ramp 1146 0.86 Level 1 0 0.995 1.00 1339

 UpStream

 DownStream 96 0.86 Level 1 0 0.995 1.00 112

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 734.91   (Equation 13-6 or 13-7)

P
FM

 = 0.622   using Equation  (Exhibit 13-6) 

V
12

 = 1159   pc/h 

V
3
 or V

av34
703   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 3201  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2498   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 21.8 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.346 (Exibit 13-11) 

S
R
= 50.5 mph (Exhibit 13-11) 

S
0
= 54.3 mph (Exhibit 13-11) 

S = 51.3 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.5

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 985  ft 

V
u
 = 143  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A 400 

Deceleration Lane Length L
D

Freeway Volume, V
F 1892 

Ramp Volume, V
R 1146 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 28.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1892 0.99 Level 2 0 0.990 1.00 1930

 Ramp 1146 0.86 Level 1 0 0.995 1.00 1339

 UpStream 143 0.66 Level 2 0 0.990 1.00 219

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = -60.87   (Equation 13-6 or 13-7)

P
FM

 = 0.589   using Equation  (Exhibit 13-6) 

V
12

 = 1136   pc/h 

V
3
 or V

av34
794   pc/h (Equation 13-14 or 13-
17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO 3269  Exhibit 13-8 No 

V
F Exhibit 13-8

V
FO

 = V
F

- V
R Exhibit 13-8

VR
Exhibit 13-

10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12 2475   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = 21.7 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.345 (Exibit 13-11) 

S
R
= 50.5 mph (Exhibit 13-11) 

S
0
= 53.9 mph (Exhibit 13-11) 

S = 51.3 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.6

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 815  ft 

Vu = 433  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 600 

Deceleration Lane Length LD

Freeway Volume, V
F 1706 

Ramp Volume, V
R 247 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, SFR 44.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1706 0.92 Level 8 0 0.962 1.00 1929

 Ramp 247 0.81 Level 2 0 0.990 1.00 308

 UpStream 433 0.81 Level 1 0 0.995 1.00 537

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 644.20   (Equation 13-6 or 13-7)

PFM = 0.594   using Equation  (Exhibit 13-6) 

V
12

 = 1146   pc/h 

V3 or Vav34
783   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 = 1146   pc/h (Equation 13-16, 13-

18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2237  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 1454   Exhibit 13-8 4600:All No V
12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 12.9 (pc/mi/ln) 

LOS = B (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.285 (Exibit 13-11) 

S
R
= 51.3 mph (Exhibit 13-11) 

S0= 54.0 mph (Exhibit 13-11) 

S = 52.2 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.6

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 815  ft 

Vu = 85  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A 600 

Deceleration Lane Length LD

Freeway Volume, V
F 3545 

Ramp Volume, V
R 564 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, SFR 44.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3545 0.92 Level 8 0 0.962 1.00 4007

 Ramp 564 0.93 Level 0 0 1.000 1.00 606

 UpStream 85 0.89 Level 5 0 0.976 1.00 98

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 = 1152.66   (Equation 13-6 or 13-7)

PFM = 0.573   using Equation  (Exhibit 13-6) 

V
12

 = 2296   pc/h 

V3 or Vav34
1711   pc/h (Equation 13-14 or 13-

17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 = 2296   pc/h (Equation 13-16, 13-

18, or 13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

LEQ =   (Equation 13-12 or 13-13) 

P
FD

 =   using Equation (Exhibit 13-7) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V
12a

 =
  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4613  Exhibit 13-8 No 

VF Exhibit 13-8

VFO = VF - VR Exhibit 13-8

V
R

Exhibit 13-
10

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12 2902   Exhibit 13-8 4600:All No V
12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 24.1 (pc/mi/ln) 

LOS = C (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = 0.339 (Exibit 13-11) 

S
R
= 50.6 mph (Exhibit 13-11) 

S0= 50.6 mph (Exhibit 13-11) 

S = 50.6 mph (Exhibit 13-13) 

D
s
 = (Exhibit 13-12) 

S
R
= mph (Exhibit 13-12) 

S
0
= mph (Exhibit 13-12) 

S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.7

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 520 

Freeway Volume, V
F 4267 

Ramp Volume, V
R 821 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 39.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 985  ft 

V
D
 = 353  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 4267 0.97 Level 2 0 0.990 1.00 4443

 Ramp 821 0.78 Level 1 0 0.995 1.00 1058

 UpStream

 DownStream 353 0.82 Level 1 0 0.995 1.00 433

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.600  using Equation (Exhibit 13-7) 

V
12

 = 3090  pc/h 

V
3
 or V

av34 1353  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

VF 4443 Exhibit 13-8 6750 No

V
FO

 = V
F

- V
R 3385 Exhibit 13-8 6750 No

V
R 1058 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3090 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 26.1 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.471 (Exhibit 13-12) 

S
R
= 48.9 mph (Exhibit 13-12) 

S
0
= 59.0 mph (Exhibit 13-12) 

S = 51.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 NB - 21.7

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Freeway Number of Lanes, N 3 

Ramp Number of Lanes, N 1 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 520 

Freeway Volume, V
F 2035 

Ramp Volume, V
R 239 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 39.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 985  ft 

V
D
 = 1146  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2035 0.99 Level 2 0 0.990 1.00 2076

 Ramp 239 0.66 Level 2 0 0.990 1.00 366

 UpStream

 DownStream 1146 0.86 Level 1 0 0.995 1.00 1339

Merge Areas Diverge Areas

Estimation of v
12

Estimation of v
12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V
12

 = V
R
 + (V

F
- V

R
)P

FD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.691  using Equation (Exhibit 13-7) 

V
12

 = 1548  pc/h 

V
3
 or V

av34 528  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

V
FO  Exhibit 13-8

VF 2076 Exhibit 13-8 6750 No

V
FO

 = V
F

- V
R 1710 Exhibit 13-8 6750 No

V
R 366 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 1548 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R

 = 5.475 + 0.00734 v 
R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R

 = 4.252 + 0.0086 V
12

- 0.009 L
D

D
R
 = 12.9 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.409 (Exhibit 13-12) 

S
R
= 49.7 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 52.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.8

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 575 

Freeway Volume, V
F 2201 

Ramp Volume, V
R 433 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 48.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 815  ft 

V
D
 = 185  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2201 0.92 Level 7 0 0.966 1.00 2476

 Ramp 433 0.81 Level 1 0 0.995 1.00 537

 UpStream

 DownStream 185 0.93 Level 2 0 0.990 1.00 201

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.673  using Equation (Exhibit 13-7) 

V
12

 = 1843  pc/h 

V
3
 or V

av34 633  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2476 Exhibit 13-8 6750 No

VFO = VF - VR 1939 Exhibit 13-8 6750 No

V
R 537 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1843 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 14.9 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.307 (Exhibit 13-12) 

S
R
= 51.0 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 53.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.8

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 575  ft 

V
u
 = 62  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 575 

Freeway Volume, V
F 2201 

Ramp Volume, V
R 433 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 48.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2201 0.92 Level 7 0 0.966 1.00 2476

 Ramp 433 0.81 Level 1 0 0.995 1.00 537

 UpStream 62 0.78 Level 3 0 0.985 1.00 81

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 929.58  (Equation 13-12 or 13-13) 

P
FD

 = 0.706  using Equation (Exhibit 13-7) 

V
12

 = 1905  pc/h 

V
3
 or V

av34 571  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2476 Exhibit 13-8 6750 No

VFO = VF - VR 1939 Exhibit 13-8 6750 No

V
R 537 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 1905 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 15.5 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.307 (Exhibit 13-12) 

S
R
= 51.0 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 52.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.8

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 575 

Freeway Volume, V
F 3630 

Ramp Volume, V
R 85 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 48.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 815  ft 

V
D
 = 564  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3630 0.98 Level 3 0 0.985 1.00 3760

 Ramp 85 0.89 Level 5 0 0.976 1.00 98

 UpStream

 DownStream 564 0.93 Level 0 0 1.000 1.00 606

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 0.661  using Equation (Exhibit 13-7) 

V
12

 = 2520  pc/h 

V
3
 or V

av34 1240  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3760 Exhibit 13-8 6750 No

VFO = VF - VR 3662 Exhibit 13-8 6750 No

V
R 98 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2520 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 20.7 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.268 (Exhibit 13-12) 

S
R
= 51.5 mph (Exhibit 13-12) 

S
0
= 59.4 mph (Exhibit 13-12) 

S = 53.9 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel I-95 SB - 21.8

Agency or Company Pennoni Junction Route 611

Date Performed 8/17/2015 Jurisdiction NJDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 575  ft 

V
u
 = 389  veh/h 

Number of Lanes, N 3 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 575 

Freeway Volume, V
F 3630 

Ramp Volume, V
R 85 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 48.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3630 0.98 Level 3 0 0.985 1.00 3760

 Ramp 85 0.89 Level 5 0 0.976 1.00 98

 UpStream 389 0.70 Level 0 0 1.000 1.00 556

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 = 3705.88  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3760  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3760 Exhibit 13-8 6750 No

VFO = VF - VR 3662 Exhibit 13-8 6750 No

V
R 98 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3760 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 31.4 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.268 (Exhibit 13-12) 

S
R
= 51.5 mph (Exhibit 13-12) 

S
0
= 60.3 mph (Exhibit 13-12) 

S = 51.5 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 NB - 60.1

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 505 

Freeway Volume, V
F 3697 

Ramp Volume, V
R 964 

Freeway Free-Flow Speed, S
FF 59.0 

Ramp Free-Flow Speed, S
FR 59.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 2885  ft 

V
D
 = 410  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3697 0.92 Level 6 0 0.971 1.00 4139

 Ramp 964 0.84 Level 8 0 0.962 1.00 1194

 UpStream

 DownStream 410 0.94 Level 8 0 0.962 1.00 454

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4139  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4139 Exhibit 13-8 4580 No

VFO = VF - VR 2945 Exhibit 13-8 4580 No

V
R 1194 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4139 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 35.3 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.223 (Exhibit 13-12) 

S
R
= 55.2 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 55.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 NB - 60.1

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 505  ft 

V
u
 = 1244  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 505 

Freeway Volume, V
F 3697 

Ramp Volume, V
R 964 

Freeway Free-Flow Speed, S
FF 59.0 

Ramp Free-Flow Speed, S
FR 59.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3697 0.92 Level 6 0 0.971 1.00 4139

 Ramp 964 0.84 Level 8 0 0.962 1.00 1194

 UpStream 1244 0.92 Level 6 0 0.971 1.00 1393

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 4139  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 4139 Exhibit 13-8 4580 No

VFO = VF - VR 2945 Exhibit 13-8 4580 No

V
R 1194 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 4139 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 35.3 (pc/mi/ln)

LOS = E (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.223 (Exhibit 13-12) 

S
R
= 55.2 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 55.2 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 NB - 60.1

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 505 

Freeway Volume, V
F 3346 

Ramp Volume, V
R 1282 

Freeway Free-Flow Speed, S
FF 59.0 

Ramp Free-Flow Speed, S
FR 59.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 2885  ft 

V
D
 = 471  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3346 0.97 Level 3 0 0.985 1.00 3501

 Ramp 1282 0.97 Level 4 0 0.980 1.00 1348

 UpStream

 DownStream 471 0.85 Level 8 0 0.962 1.00 576

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3501  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3501 Exhibit 13-8 4580 No

VFO = VF - VR 2153 Exhibit 13-8 4580 No

V
R 1348 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3501 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 29.8 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.237 (Exhibit 13-12) 

S
R
= 55.0 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 55.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 NB - 60.1

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 505  ft 

V
u
 = 969  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 505 

Freeway Volume, V
F 3346 

Ramp Volume, V
R 1282 

Freeway Free-Flow Speed, S
FF 59.0 

Ramp Free-Flow Speed, S
FR 59.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3346 0.97 Level 3 0 0.985 1.00 3501

 Ramp 1282 0.97 Level 4 0 0.980 1.00 1348

 UpStream 969 0.91 Level 3 0 0.985 1.00 1081

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3501  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3501 Exhibit 13-8 4580 No

VFO = VF - VR 2153 Exhibit 13-8 4580 No

V
R 1348 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3501 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 29.8 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.237 (Exhibit 13-12) 

S
R
= 55.0 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 55.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 NB - 60.2

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 2885  ft 

V
u
 = 964  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 580 

Freeway Volume, V
F 2733 

Ramp Volume, V
R 410 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 52.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2733 0.92 Level 5 0 0.976 1.00 3045

 Ramp 410 0.94 Level 8 0 0.962 1.00 454

 UpStream 964 0.84 Level 8 0 0.962 1.00 1194

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3045  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3045 Exhibit 13-8 4500 No

VFO = VF - VR 2591 Exhibit 13-8 4500 No

V
R 454 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3045 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 25.2 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.248 (Exhibit 13-12) 

S
R
= 51.8 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 NB - 60.2

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 2885  ft 

V
u
 = 1282  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 580 

Freeway Volume, V
F 2064 

Ramp Volume, V
R 471 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 52.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2064 0.97 Level 2 0 0.990 1.00 2149

 Ramp 471 0.85 Level 3 0 0.985 1.00 562

 UpStream 1282 0.97 Level 4 0 0.980 1.00 1348

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2149  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2149 Exhibit 13-8 4500 No

VFO = VF - VR 1587 Exhibit 13-8 4500 No

V
R 562 Exhibit 13-10 2200 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2149 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 17.5 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.258 (Exhibit 13-12) 

S
R
= 51.7 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.7 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 SB - 60.3

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 525 

Freeway Volume, V
F 2196 

Ramp Volume, V
R 258 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 2350  ft 

V
D
 = 986  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2196 0.93 Level 6 0 0.971 1.00 2432

 Ramp 258 0.86 Level 3 0 0.985 1.00 304

 UpStream

 DownStream 986 0.89 Level 7 0 0.966 1.00 1147

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2432  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2432 Exhibit 13-8 4500 No

VFO = VF - VR 2128 Exhibit 13-8 4500 No

V
R 304 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2432 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 20.4 (pc/mi/ln)

LOS = C (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.260 (Exhibit 13-12) 

S
R
= 51.6 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.6 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 SB - 60.3

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 525 

Freeway Volume, V
F 3421 

Ramp Volume, V
R 695 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 50.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 2350  ft 

V
D
 = 1196  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 3421 0.98 Level 2 0 0.990 1.00 3526

 Ramp 695 0.86 Level 1 0 0.995 1.00 812

 UpStream

 DownStream 1196 0.81 Level 4 0 0.980 1.00 1506

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 3526  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 3526 Exhibit 13-8 4500 No

VFO = VF - VR 2714 Exhibit 13-8 4500 No

V
R 812 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 3526 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 29.9 (pc/mi/ln)

LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.306 (Exhibit 13-12) 

S
R
= 51.0 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 51.0 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 SB - 60.4

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 1938 

Ramp Volume, V
R 986 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 1585  ft 

V
D
 = 552  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1938 0.93 Level 7 0 0.966 1.00 2157

 Ramp 986 0.89 Level 7 0 0.966 1.00 1147

 UpStream

 DownStream 552 0.92 Level 7 0 0.966 1.00 621

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2157  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2157 Exhibit 13-8 4500 No

VFO = VF - VR 1010 Exhibit 13-8 4500 No

V
R 1147 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2157 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 9.3 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.401 (Exhibit 13-12) 

S
R
= 49.8 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 SB - 60.4

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period AM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 2350  ft 

V
u
 = 258  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 1938 

Ramp Volume, V
R 986 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 1938 0.93 Level 7 0 0.966 1.00 2157

 Ramp 986 0.89 Level 7 0 0.966 1.00 1147

 UpStream 258 0.86 Level 3 0 0.985 1.00 304

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2157  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2157 Exhibit 13-8 4500 No

VFO = VF - VR 1010 Exhibit 13-8 4500 No

V
R 1147 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2157 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 9.3 (pc/mi/ln)

LOS = A (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.401 (Exhibit 13-12) 

S
R
= 49.8 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.8 mph (Exhibit 13-13) 

Copyright © 2010 University of Florida, All Rights Reserved     HCS2010
TM   Version 6.1 Generated:  1/20/2016    2:10 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

1/20/2016file:///C:/Users/acellettibaron/AppData/Local/Temp/r2k433A.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 SB - 60.4

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 =  ft 

V
u
 =  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 2726 

Ramp Volume, V
R 1196 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 = 1585  ft 

V
D
 = 487  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2726 0.98 Level 2 0 0.990 1.00 2809

 Ramp 1196 0.81 Level 4 0 0.980 1.00 1506

 UpStream

 DownStream 487 0.89 Level 2 0 0.990 1.00 553

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2809  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2809 Exhibit 13-8 4500 No

VFO = VF - VR 1303 Exhibit 13-8 4500 No

V
R 1506 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2809 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 14.9 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.434 (Exhibit 13-12) 

S
R
= 49.4 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.4 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information                                          Site Information 

Analyst MTD Freeway/Dir of Travel Route 1 SB - 60.4

Agency or Company Pennoni Junction Oxford Valley Road (S.R. 2029)

Date Performed 8/18/2015 Jurisdiction PennDOT

Analysis Time Period PM Peak Analysis Year 2015

Project Description    Pre-Construction Traffic Study 

Inputs

Upstream Adj Ramp

Yes On

No Off

L
up

 = 2350  ft 

V
u
 = 695  veh/h 

Number of Lanes, N 2 

Acceleration Lane Length, L
A

Deceleration Lane Length L
D 1500 

Freeway Volume, V
F 2726 

Ramp Volume, V
R 1196 

Freeway Free-Flow Speed, S
FF 55.0 

Ramp Free-Flow Speed, S
FR 45.0 

Downstream Adj 
Ramp

Yes On

No Off

L
down

 =  ft 

V
D
 =  veh/h

Conversion to pc/h Under Base Conditions

 (pc/h)
V

(Veh/hr)
PHF Terrain %Truck %Rv  f

HV
 f

p
v = V/PHF x f

HV
 x f

p

 Freeway 2726 0.93 Level 2 0 0.990 1.00 2960

 Ramp 1196 0.81 Level 4 0 0.980 1.00 1506

 UpStream 695 0.86 Level 1 0 0.995 1.00 812

 DownStream

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =  (Equation 13-6 or 13-7)

P
FM

 =  using Equation   (Exhibit 13-6) 

V
12

 =  pc/h 

V
3
 or V

av34  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD

L
EQ

 =  (Equation 13-12 or 13-13) 

P
FD

 = 1.000  using Equation (Exhibit 13-7) 

V
12

 = 2960  pc/h 

V
3
 or V

av34 0  pc/h (Equation 13-14 or 13-17)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes No

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes No

If Yes,V
12a

 =
 pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks

Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 2960 Exhibit 13-8 4500 No

VFO = VF - VR 1454 Exhibit 13-8 4500 No

V
R 1506 Exhibit 13-10 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

V
R12  Exhibit 13-8 V

12 2960 Exhibit 13-8 4400:All No

Level of Service Determination (if not F) Level of Service Determination (if not F)

D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
- 0.00627 L

A

D
R
 = (pc/mi/ln)

LOS = (Exhibit 13-2) 

D
R
 = 4.252 + 0.0086 V

12
- 0.009 L

D

D
R
 = 16.2 (pc/mi/ln)

LOS = B (Exhibit 13-2) 

Speed Determination Speed Determination

M
S
 = (Exibit 13-11) 

S
R
= mph (Exhibit 13-11) 

S
0
= mph (Exhibit 13-11) 

S = mph (Exhibit 13-13) 

D
s
 = 0.434 (Exhibit 13-12) 

S
R
= 49.4 mph (Exhibit 13-12) 

S
0
= N/A mph (Exhibit 13-12) 

S = 49.4 mph (Exhibit 13-13) 
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