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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route 128/I-95 NB  
Agency or Company McMahon  Junction Rt 128 NB to Rt 9 EB-Ds  
Date Performed  Jurisdiction  
Analysis Time Period AM Peak Hour  Analysis Year Existing (2007)  
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

 = 900   ft 

VD = 475  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 8969   0.92  Level  3  0  0.985  1.00  9895  
 Ramp 602   0.92  Level  3  0  0.985  1.00  664  
 UpStream          
 DownStream 475   0.92  Level  3  0  0.985  1.00  524  

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

 = 4689  pc/h 

V
3
 or V

av34 2603  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 9895  Exhibit 25-14 9000 Yes  
VFO = VF - VR 9231  Exhibit 25-14 9000  Yes  

VR 664  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 4689  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
 = 39.0 (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 = 0.488 (Exhibit 25-19) 
S

R
= 48.7 mph (Exhibit 25-19) 

S0= 54.1 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 128/I-95 NB  
Agency or Company McMahon  Junction Rt 9 WB to Rt 128 NB-Us  
Date Performed  Jurisdiction  
Analysis Time Period AM Peak Hour  Analysis Year Existing (2007)  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

L
up

 = 845   ft 

Vu = 936  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 7906   0.92  Level  3  0  0.985  1.00  8722  
 Ramp 1099   0.92  Level  3  0  0.985  1.00  1212  
 UpStream 936   0.92  Level  3  0  0.985  1.00  1033  
 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 = 0.200   using Equation  (Exhibit 25-5) 

V
12

 = 1745   pc/h 

V3 or Vav34
3488   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 = 3322   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 9934  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 4534   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
 = 37.6 (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
 = 0.655 (Exibit 25-19) 

SR= 46.5 mph (Exhibit 25-19) 

S
0
= 46.1 mph (Exhibit 25-19) 

S = 46.3 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 128/I95 SB  
Agency or Company McMahon  Junction Rt 9 EB to Rt 128 SB-Us  
Date Performed  Jurisdiction  
Analysis Time Period AM Peak Hour  Analysis Year Existing (2007)  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

L
up

 = 845   ft 

Vu = 857  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 6277   0.92  Level  3  0  0.985  1.00  6925  
 Ramp 660   0.92  Level  3  0  0.985  1.00  728  
 UpStream 857   0.92  Level  3  0  0.985  1.00  945  
 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 = 0.261   using Equation  (Exhibit 25-5) 

V
12

 = 1805   pc/h 

V3 or Vav34
2560   pc/h (Equation 25-4 or 25-
5)

 Is V
3
 or V

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

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

If Yes,V12a = 2770   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 7653  Exhibit 25-7  No 

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 3498   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
 = 29.8 (pc/mi/ln) 

LOS = D (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
 = 0.420 (Exibit 25-19) 

SR= 49.5 mph (Exhibit 25-19) 

S
0
= 49.3 mph (Exhibit 25-19) 

S = 49.4 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 128/I-95 SB  
Agency or Company McMahon  Junction Rt 128 SB to Rt 9 WB-Ds  
Date Performed  Jurisdiction  
Analysis Time Period AM Peak Hour  Analysis Year Existing (2007)  
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

 = 505   ft 

VD = 469  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 7368   0.92  Level  3  0  0.985  1.00  8129  
 Ramp 703   0.92  Level  3  0  0.985  1.00  776  
 UpStream          
 DownStream 469   0.92  Level  3  0  0.985  1.00  517  

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

 = 3982  pc/h 

V
3
 or V

av34 2073  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 8129  Exhibit 25-14 9000 No  
VFO = VF - VR 7353  Exhibit 25-14 9000  No  

VR 776  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 3982  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
 = 33.7 (pc/mi/ln) 

LOS = D (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= 56.2 mph (Exhibit 25-19) 

S = 52.1 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route 128/I95 SB  
Agency or Company McMahon  Junction Rt 128 NB to Rt 9 EB-Ds  
Date Performed  Jurisdiction  
Analysis Time Period PM Peak Hour  Analysis Year Existing (2007)  
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

 = 900   ft 

VD = 706  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 7937   0.92  Level  3  0  0.985  1.00  8757  
 Ramp 476   0.92  Level  3  0  0.985  1.00  525  
 UpStream          
 DownStream 706   0.92  Level  3  0  0.985  1.00  779  

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

 = 4114  pc/h 

V
3
 or V

av34 2321  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 8757  Exhibit 25-14 9000 No  
VFO = VF - VR 8232  Exhibit 25-14 9000  No  

VR 525  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 4114  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
 = 34.1 (pc/mi/ln) 

LOS = D (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 = 0.475 (Exhibit 25-19) 
S

R
= 48.8 mph (Exhibit 25-19) 

S0= 55.2 mph (Exhibit 25-19) 

S = 52.0 mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst TC  Freeway/Dir of Travel Route 128/I-95 NB  
Agency or Company McMahon  Junction Rt 9 WB ro Rt 128 NB-Us  
Date Performed  Jurisdiction  
Analysis Time Period PM Peak Hour  Analysis Year Existing (2007)  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

L
up

 = 845   ft 

Vu = 661  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 7506   0.92  Level  3  0  0.985  1.00  8281  
 Ramp 973   0.92  Level  3  0  0.985  1.00  1073  
 UpStream 661   0.92  Level  3  0  0.985  1.00  729  
 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 = 0.217   using Equation  (Exhibit 25-5) 

V
12

 = 1801   pc/h 

V3 or Vav34
3240   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 = 2881   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 9354  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 3954   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
 = 33.2 (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
 = 0.495 (Exibit 25-19) 

SR= 48.6 mph (Exhibit 25-19) 

S
0
= 46.1 mph (Exhibit 25-19) 

S = 47.1 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 128/I-95 SB  
Agency or Company McMahon  Junction Rt 9 EB to Rt 128 SB-Us  
Date Performed  Jurisdiction  
Analysis Time Period PM Peak Hour  Analysis Year Existing (2007)  
Project Description    I-95/Route 128 at Route 9 IJR 

Inputs
Upstream Adj Ramp

Yesgfedcb Ongfedc

Nogfedc Offgfedcb

L
up

 = 845   ft 

Vu = 730  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 7316   0.92  Level  3  0  0.985  1.00  8071  
 Ramp 884   0.92  Level  3  0  0.985  1.00  975  
 UpStream 730   0.92  Level  3  0  0.985  1.00  805  
 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 = 0.230   using Equation  (Exhibit 25-5) 

V
12

 = 1854   pc/h 

V3 or Vav34
3108   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 = 2671   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 9046  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 3646   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
 = 30.8 (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
 = 0.441 (Exibit 25-19) 

SR= 49.3 mph (Exhibit 25-19) 

S
0
= 46.1 mph (Exhibit 25-19) 

S = 47.3 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 128/I-95 SB  
Agency or Company McMahon  Junction Rt 128 SB to Rt 9 WB-Ds  
Date Performed  Jurisdiction  
Analysis Time Period PM Peak Hour  Analysis Year Existing (2007)  
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

 = 505   ft 

VD = 570  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 7759   0.92  Level  3  0  0.985  1.00  8560  
 Ramp 283   0.92  Level  3  0  0.985  1.00  312  
 UpStream          
 DownStream 570   0.92  Level  3  0  0.985  1.00  629  

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

 = 3908  pc/h 

V
3
 or V

av34 2326  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 8560  Exhibit 25-14 9000 No  
VFO = VF - VR 8248  Exhibit 25-14 9000  No  

VR 312  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 3908  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
 = 33.0 (pc/mi/ln) 

LOS = D (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 = 0.456 (Exhibit 25-19) 
S

R
= 49.1 mph (Exhibit 25-19) 

S0= 55.2 mph (Exhibit 25-19) 

S = 52.2 mph (Exhibit 25-15) 
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