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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 NB  
Agency or Company McMahon  Junction Route 9 on ramp-Us  
Date Performed  Jurisdiction  
Analysis Time Period AM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

L
up

 = 610   ft 

Vu = 958  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

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 7126   0.92  Level  3  0  0.985  1.00  7862  
 Ramp 1611   0.92  Level  3  0  0.985  1.00  1777  
 UpStream 958   0.92  Level  3  0  0.985  1.00  1057  
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =   (Equation 25-2 or 25-3)

PFM = 0.182   using Equation  (Exhibit 25-5) 

V
12

 = 1431   pc/h 

V3 or Vav34
3215   pc/h (Equation 25-4 or 25-
5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedcb gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedcb gfedc

If Yes,V12a = 2462   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

PFD =   using Equation (Exhibit 25-12) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 9639  Exhibit 25-7  Yes 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

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

VR12 4239   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

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
 = 34.1 (pc/mi/ln) 

LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M

S
 = 0.550 (Exibit 25-19) 

SR= 47.8 mph (Exhibit 25-19) 

S
0
= 46.1 mph (Exhibit 25-19) 

S = 46.8 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

SR= mph (Exhibit 25-19) 

S0= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 NB  
Agency or Company McMahon  Junction Route 9 WB offramp-Ds  
Date Performed  Jurisdiction  
Analysis Time Period AM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedcb Ongfedcb

Nogfedc Offgfedc

L
down

 = 610   ft 

VD = 1611  veh/h
   S 

FF
 =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

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 8084   0.92  Level  3  0  0.985  1.00  8919  
 Ramp 958   0.92  Level  3  0  0.985  1.00  1057  
 UpStream          
 DownStream 1611   0.92  Level  3  0  0.985  1.00  1777  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ

 =   (Equation 25-2 or 25-3)

P
FM

 =  using Equation   (Exhibit 25-5) 

V
12

 =   pc/h 

V3 or Vav34   pc/h (Equation 25-4 or 25-5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD

 = 0.436   using Equation (Exhibit 25-12) 

V
12

 = 4485  pc/h 

V
3
 or V

av34 2217  pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V
12a

 =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8919  Exhibit 25-14 9000 No  
VFO = VF - VR 7862  Exhibit 25-14 9000  No  

VR 1057  Exhibit 25-3 2000 No  

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

VR12   Exhibit 25-7   V12 4485  Exhibit 25-14 4400:All No  
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

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
D

R
 = 37.7 (pc/mi/ln) 

LOS = E (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

Ds = 0.523 (Exhibit 25-19) 
S

R
= 48.2 mph (Exhibit 25-19) 

S0= 55.6 mph (Exhibit 25-19) 

S = 51.6 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 NB  
Agency or Company McMahon  Junction Route 9 WB offramp-Us  
Date Performed  Jurisdiction  
Analysis Time Period AM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

Lup = 1670   ft 

Vu = 616  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S 

FF
 =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

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 8084   0.92  Level  3  0  0.985  1.00  8919  
 Ramp 958   0.92  Level  3  0  0.985  1.00  1057  
 UpStream 616   0.92  Level  3  0  0.985  1.00  680  
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ

 =   (Equation 25-2 or 25-3)

P
FM

 =  using Equation   (Exhibit 25-5) 

V
12

 =   pc/h 

V3 or Vav34   pc/h (Equation 25-4 or 25-5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD

 = 0.436   using Equation (Exhibit 25-12) 

V
12

 = 4485  pc/h 

V
3
 or V

av34 2217  pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V
12a

 =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8919  Exhibit 25-14 9000 No  
VFO = VF - VR 7862  Exhibit 25-14 9000  No  

VR 1057  Exhibit 25-3 2000 No  

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

VR12   Exhibit 25-7   V12 4485  Exhibit 25-14 4400:All No  
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

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
D

R
 = 37.7 (pc/mi/ln) 

LOS = E (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

Ds = 0.523 (Exhibit 25-19) 
S

R
= 48.2 mph (Exhibit 25-19) 

S0= 55.6 mph (Exhibit 25-19) 

S = 51.6 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 SB  
Agency or Company McMahon  Junction Route 9 EB offramp-Ds  
Date Performed  Jurisdiction  
Analysis Time Period AM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedcb Ongfedcb

Nogfedc Offgfedc

L
down

 = 950   ft 

VD = 1156  veh/h
   S 

FF
 =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

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 7921   0.92  Level  3  0  0.985  1.00  8739  
 Ramp 877   0.92  Level  3  0  0.985  1.00  968  
 UpStream          
 DownStream 1156   0.92  Level  3  0  0.985  1.00  1275  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ

 =   (Equation 25-2 or 25-3)

P
FM

 =  using Equation   (Exhibit 25-5) 

V
12

 =   pc/h 

V3 or Vav34   pc/h (Equation 25-4 or 25-5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD

 = 0.436   using Equation (Exhibit 25-12) 

V
12

 = 4356  pc/h 

V
3
 or V

av34 2191  pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V
12a

 =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8739  Exhibit 25-14 9000 No  
VFO = VF - VR 7771  Exhibit 25-14 9000  No  

VR 968  Exhibit 25-3 2000 No  

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

VR12   Exhibit 25-7   V12 4356  Exhibit 25-14 4400:All No  
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

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
D

R
 = 38.5 (pc/mi/ln) 

LOS = E (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

Ds = 0.515 (Exhibit 25-19) 
S

R
= 48.3 mph (Exhibit 25-19) 

S0= 55.7 mph (Exhibit 25-19) 

S = 51.7 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 SB  
Agency or Company McMahon  Junction Route 9 EB offramp-Us  
Date Performed  Jurisdiction  
Analysis Time Period AM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

Lup = 1310   ft 

Vu = 720  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S 

FF
 =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

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 7921   0.92  Level  3  0  0.985  1.00  8739  
 Ramp 877   0.92  Level  3  0  0.985  1.00  968  
 UpStream 720   0.92  Level  3  0  0.985  1.00  794  
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ

 =   (Equation 25-2 or 25-3)

P
FM

 =  using Equation   (Exhibit 25-5) 

V
12

 =   pc/h 

V3 or Vav34   pc/h (Equation 25-4 or 25-5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD

 = 0.436   using Equation (Exhibit 25-12) 

V
12

 = 4356  pc/h 

V
3
 or V

av34 2191  pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V
12a

 =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 8739  Exhibit 25-14 9000 No  
VFO = VF - VR 7771  Exhibit 25-14 9000  No  

VR 968  Exhibit 25-3 2000 No  

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

VR12   Exhibit 25-7   V12 4356  Exhibit 25-14 4400:All No  
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

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
D

R
 = 38.5 (pc/mi/ln) 

LOS = E (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

Ds = 0.515 (Exhibit 25-19) 
S

R
= 48.3 mph (Exhibit 25-19) 

S0= 55.7 mph (Exhibit 25-19) 

S = 51.7 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 SB  
Agency or Company McMahon  Junction Route 9 WB offramp-Ds  
Date Performed  Jurisdiction  
Analysis Time Period AM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

L
down

 = 1310   ft 

VD = 877  veh/h
   S 

FF
 =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

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 8641   0.92  Level  3  0  0.985  1.00  9533  
 Ramp 720   0.92  Level  3  0  0.985  1.00  794  
 UpStream          
 DownStream 877   0.92  Level  3  0  0.985  1.00  968  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ

 =   (Equation 25-2 or 25-3)

P
FM

 =  using Equation   (Exhibit 25-5) 

V
12

 =   pc/h 

V3 or Vav34   pc/h (Equation 25-4 or 25-5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD

 = 0.436   using Equation (Exhibit 25-12) 

V
12

 = 4604  pc/h 

V
3
 or V

av34 2464  pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V
12a

 =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 9533  Exhibit 25-14 9000 Yes  
VFO = VF - VR 8739  Exhibit 25-14 9000  No  

VR 794  Exhibit 25-3 2000 No  

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

VR12   Exhibit 25-7   V12 4604  Exhibit 25-14 4400:All No  
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

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
D

R
 = 42.3 (pc/mi/ln) 

LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

Ds = 0.499 (Exhibit 25-19) 
S

R
= 48.5 mph (Exhibit 25-19) 

S0= 54.6 mph (Exhibit 25-19) 

S = 51.5 mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 NB  
Agency or Company McMahon  Junction Route 9 on ramp-Us  
Date Performed  Jurisdiction  
Analysis Time Period PM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

L
up

 = 610   ft 

Vu = 704  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

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 8039   0.92  Level  3  0  0.985  1.00  8869  
 Ramp 1788   0.92  Level  3  0  0.985  1.00  1973  
 UpStream 704   0.92  Level  3  0  0.985  1.00  777  
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V
12

 = V
F
 ( P

FM
 )

L
EQ

 =   (Equation 25-2 or 25-3)

PFM = 0.158   using Equation  (Exhibit 25-5) 

V
12

 = 1397   pc/h 

V3 or Vav34
3736   pc/h (Equation 25-4 or 25-
5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedcb gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedcb gfedc

If Yes,V12a = 3469   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

PFD =   using Equation (Exhibit 25-12) 

V
12

 =   pc/h 

V
3
 or V

av34    pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 10842  Exhibit 25-7  Yes 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

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

VR12 5442   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

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
 = 43.3 (pc/mi/ln) 

LOS = F (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M

S
 = 1.181 (Exibit 25-19) 

SR= 39.7 mph (Exhibit 25-19) 

S
0
= 46.1 mph (Exhibit 25-19) 

S = 42.6 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

SR= mph (Exhibit 25-19) 

S0= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 NB  
Agency or Company McMahon  Junction Route 9 WB offramp-Ds  
Date Performed  Jurisdiction  
Analysis Time Period PM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedcb Ongfedcb

Nogfedc Offgfedc

L
down

 = 610   ft 

VD = 1788  veh/h
   S 

FF
 =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

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 8743   0.92  Level  3  0  0.985  1.00  9646  
 Ramp 704   0.92  Level  3  0  0.985  1.00  777  
 UpStream          
 DownStream 1788   0.92  Level  3  0  0.985  1.00  1973  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ

 =   (Equation 25-2 or 25-3)

P
FM

 =  using Equation   (Exhibit 25-5) 

V
12

 =   pc/h 

V3 or Vav34   pc/h (Equation 25-4 or 25-5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD

 = 0.436   using Equation (Exhibit 25-12) 

V
12

 = 4644  pc/h 

V
3
 or V

av34 2501  pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V
12a

 =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 9646  Exhibit 25-14 9000 Yes  
VFO = VF - VR 8869  Exhibit 25-14 9000  No  

VR 777  Exhibit 25-3 2000 No  

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

VR12   Exhibit 25-7   V12 4644  Exhibit 25-14 4400:All No  
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

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
D

R
 = 39.1 (pc/mi/ln) 

LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

Ds = 0.498 (Exhibit 25-19) 
S

R
= 48.5 mph (Exhibit 25-19) 

S0= 54.5 mph (Exhibit 25-19) 

S = 51.4 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 NB  
Agency or Company McMahon  Junction Route 9 WB offramp-Us  
Date Performed  Jurisdiction  
Analysis Time Period PM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

Lup = 1670   ft 

Vu = 507  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S 

FF
 =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

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 8743   0.92  Level  3  0  0.985  1.00  9646  
 Ramp 704   0.92  Level  3  0  0.985  1.00  777  
 UpStream 507   0.92  Level  3  0  0.985  1.00  559  
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ

 =   (Equation 25-2 or 25-3)

P
FM

 =  using Equation   (Exhibit 25-5) 

V
12

 =   pc/h 

V3 or Vav34   pc/h (Equation 25-4 or 25-5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD

 = 0.436   using Equation (Exhibit 25-12) 

V
12

 = 4644  pc/h 

V
3
 or V

av34 2501  pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V
12a

 =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 9646  Exhibit 25-14 9000 Yes  
VFO = VF - VR 8869  Exhibit 25-14 9000  No  

VR 777  Exhibit 25-3 2000 No  

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

VR12   Exhibit 25-7   V12 4644  Exhibit 25-14 4400:All No  
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

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
D

R
 = 39.1 (pc/mi/ln) 

LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

Ds = 0.498 (Exhibit 25-19) 
S

R
= 48.5 mph (Exhibit 25-19) 

S0= 54.5 mph (Exhibit 25-19) 

S = 51.4 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 SB  
Agency or Company McMahon  Junction Route 9 EB offramp-Ds  
Date Performed  Jurisdiction  
Analysis Time Period PM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedcb Ongfedcb

Nogfedc Offgfedc

L
down

 = 950   ft 

VD = 1548  veh/h
   S 

FF
 =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

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 8329   0.92  Level  3  0  0.985  1.00  9189  
 Ramp 777   0.92  Level  3  0  0.985  1.00  857  
 UpStream          
 DownStream 1548   0.92  Level  3  0  0.985  1.00  1708  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ

 =   (Equation 25-2 or 25-3)

P
FM

 =  using Equation   (Exhibit 25-5) 

V
12

 =   pc/h 

V3 or Vav34   pc/h (Equation 25-4 or 25-5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD

 = 0.436   using Equation (Exhibit 25-12) 

V
12

 = 4490  pc/h 

V
3
 or V

av34 2349  pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V
12a

 =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 9189  Exhibit 25-14 9000 Yes  
VFO = VF - VR 8332  Exhibit 25-14 9000  No  

VR 857  Exhibit 25-3 2000 No  

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

VR12   Exhibit 25-7   V12 4490  Exhibit 25-14 4400:All No  
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

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
D

R
 = 39.6 (pc/mi/ln) 

LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

Ds = 0.505 (Exhibit 25-19) 
S

R
= 48.4 mph (Exhibit 25-19) 

S0= 55.1 mph (Exhibit 25-19) 

S = 51.6 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 SB  
Agency or Company McMahon  Junction Route 9 EB offramp-Us  
Date Performed  Jurisdiction  
Analysis Time Period PM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

Lup = 1310   ft 

Vu = 301  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S 

FF
 =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

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 8329   0.92  Level  3  0  0.985  1.00  9189  
 Ramp 777   0.92  Level  3  0  0.985  1.00  857  
 UpStream 301   0.92  Level  3  0  0.985  1.00  332  
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ

 =   (Equation 25-2 or 25-3)

P
FM

 =  using Equation   (Exhibit 25-5) 

V
12

 =   pc/h 

V3 or Vav34   pc/h (Equation 25-4 or 25-5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD

 = 0.436   using Equation (Exhibit 25-12) 

V
12

 = 4490  pc/h 

V
3
 or V

av34 2349  pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V
12a

 =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 9189  Exhibit 25-14 9000 Yes  
VFO = VF - VR 8332  Exhibit 25-14 9000  No  

VR 857  Exhibit 25-3 2000 No  

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

VR12   Exhibit 25-7   V12 4490  Exhibit 25-14 4400:All No  
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

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
D

R
 = 39.6 (pc/mi/ln) 

LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

Ds = 0.505 (Exhibit 25-19) 
S

R
= 48.4 mph (Exhibit 25-19) 

S0= 55.1 mph (Exhibit 25-19) 

S = 51.6 mph (Exhibit 25-15) 

Copyright © 2005 University of Florida, All Rights Reserved      HCS+TM   Version 5.21 Generated:  3/22/2010    5:23 PM



                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route I-95/128 SB  
Agency or Company McMahon  Junction Route 9 WB offramp-Ds  
Date Performed  Jurisdiction  
Analysis Time Period PM Peak Hour  Analysis Year 2025 Partial Cloverleaf  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

L
down

 = 1310   ft 

VD = 777  veh/h
   S 

FF
 =   55.0 mph  SFR =   35.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

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 8630   0.92  Level  3  0  0.985  1.00  9521  
 Ramp 301   0.92  Level  3  0  0.985  1.00  332  
 UpStream          
 DownStream 777   0.92  Level  3  0  0.985  1.00  857  

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ

 =   (Equation 25-2 or 25-3)

P
FM

 =  using Equation   (Exhibit 25-5) 

V
12

 =   pc/h 

V3 or Vav34   pc/h (Equation 25-4 or 25-5)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD

 = 0.436   using Equation (Exhibit 25-12) 

V
12

 = 4338  pc/h 

V
3
 or V

av34 2591  pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V
12a

 =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 9521  Exhibit 25-14 9000 Yes  
VFO = VF - VR 9189  Exhibit 25-14 9000  Yes  

VR 332  Exhibit 25-3 2000 No  

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

VR12   Exhibit 25-7   V12 4338  Exhibit 25-14 4400:All No  
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

D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.0009 LD 
D

R
 = 40.0 (pc/mi/ln) 

LOS = F (Exhibit 25-4) 

Speed Determination Speed Determination
MS = (Exibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

Ds = 0.458 (Exhibit 25-19) 
S

R
= 49.0 mph (Exhibit 25-19) 

S0= 54.1 mph (Exhibit 25-19) 

S = 51.7 mph (Exhibit 25-15) 
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